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X    fzf;F 1

cwt[fSk; rhh;g[[fSk;
myF

1

 gyt[s; bjhpt[ tpdhf;fs; 1 kjpg;bgz;

	 1.	 n(A × B) = 6 kw;Wk; A = {1, 3} vdpy; n(B) MdJ _______.
1) 1	 2) 2
3) 3	 4) 6� tpil: 3)

	 2.	� A = {a, b, p}, B = {2, 3}, C = {p, q, r, s}, vdpy; n[(A∪C) × B] 
MdJ _______.
1) 8	 2) 20
3) 12	 4) 16� tpil: 3)

	 3.	� A = {1, 2}, B = {1, 2, 3, 4}, C = {5, 6} kw;Wk; D = {5, 6, 7, 8}  
vdpy;/ fPnH bfhLf;fg;gl;litfspy; vJ rhpahd Tw;W>

1) (A×C) ⊂ (B×D) 	 2) (B×D) ⊂ (A×C)
3) (A×B) ⊂ (A×D)	 4) (D×A) ⊂ (B×A)� tpil: 1)

	 4.	� A ={1, 2, 3, 4, 5} -ypUe;J/ B vd;w fzj;jpw;F 1024 cwt[fs; 
cs;sJ vdpy;/ B-y; cs;s cWg;g[fspd; vz;zpf;if

1) 3	 2) 2
3) 4	 4) 8� tpil: 2)

	 5.	� R={(x, x2) | x MdJ 13-I tplf; Fiwthd gfh vz;fs;} 
vd;w cwtpd; tPr;rfkhdJ

1) {2, 3, 5, 7}	 2) {2, 3, 5, 7, 11}
3) {4, 9, 25, 49, 121}	 4) {1, 4, 9, 25, 49, 121}
� tpil: 3)

	 6.	� (a+2, 4) kw;Wk; (5, 2a + b) Mfpa thpirr; nrhofs; rkk; 
vdpy; (a, b) MdJ 
1) (2, –2)	 2) (5, 1)
3) (2, 3)	 4) (3, –2)� tpil: 4)

	 7.	� n(A) = m kw;Wk; n(B) = n vd;f. A-ypUe;J B-f;F 
tiuaWf;fg;gl;l btw;W fzkpy;yhj cwt[fspd; 
bkhj;j vz;zpf;if.

1) mn	 2) nm

3) 2mn – 1	 4) 2mn � tpil: 4)
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2 Å˜ò£M¡.....

	 8.	� {(a, 8), (6, b)} MdJ xU rkdpr;;rhh;g[ vdpy; a kw;Wk; b 
kjpg;g[fshtd Kiwna

1) (8, 6)	 2) (8, 8)
3) (6, 8)	 4) (6, 6)� tpil: 1)

	 9.	� A ={1, 2, 3, 4}, B = {4, 8, 9, 10}, vd;f. rhh;g[ f:A→B MdJ 
f = {(1, 4),(2, 8), (3, 9), (4, 10)} vdf; bfhLf;fg;gl;lhy;  
f - vd;gJ

1) gytw;wpypUe;J xd;Wf;fhd rhh;g[

2) rkdpr;rhh;g[

3) xd;Wf;bfhd;whd rhh;g[

4) cl;rhh;g[ � tpil: 3)

	 10.	 f(x) = 2x2 kw;Wk; g(x)= 1
3x

. vdpy; f o g MdJ 

1) 
2

3

2x
	 2) 2

2

3x

3) 
2

2

9x
	 4) 2

1

6x
� tpil: 3)

	 11.	� f:A→B MdJ ,Ug[wr; rhh;g[ kw;Wk; n(B) = 7, vdpy; n(A) 
MdJ

1) 7	 2) 49
3) 1	 4) 14� tpil: 1)

	 12.	� f kw;Wk; g vd;w ,uz;L rhh;g[fSk; f = {(0, 1), (2, 0), (3,–4), 
(4, 2), (5, 7}, g = {(0, 2), (1, 0), (2, 4), (–4, 2), (7, 0} vdf; 
bfhLf;fg;gl;lhy; f o g d; tPr;rfkhdJ

1) {0, 2, 3, 4, 5} 	 2) {–4, 1, 0, 2, 7}
3) {1, 2, 3, 4, 5}	 4) {0, 1, 2} � tpil: 4)

	 13.	 f(x) = + 21 x  vdpy; 

1) f(xy) = f(x).f(y)	 2) f(xy) ≥ f(x).f(y) 
3) f(xy) ≤ f(x).f(y)	 4) ,tw;wpy; xd;Wkpy;iy

� tpil: 3)
	 14.	� g ={(1, 1), (2, 3), (3, 5), (4, 7)} vd;w rhh;ghdJ g(x) = αx + β 

vdf; bfhLf;fg;gl;lhy; α, kw;Wk; β-d; kjpg;ghdJ

1) (–1, 2)	 2) (2, –1)
3) (–1, –2)	 4) (1, 2)� tpil: 3)
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X    fzf;F 3

	 15.	 f(x) = (x + 1 )3 – (x – 1)3 Fwpg;gpLk; rhh;ghdJ 

1) nehpa rhh;g[	 2) xU fdr; rhh;g[

3) jiyfPH;r; rhh;g[	 4) ,Ugor; rhh;g[� tpil: 4)

 rpe;jid tpdhf;fs; 1 kjpg;bgz;

	 1.	� n(A) = p, n(B) = q vdpy;/ A kw;Wk; B f;F ,ilna 
fpilf;Fk; bkhj;j cwt[fspd; vz;zpf;if

1) 2p	 2) 2q
3) 2p+q	 4) 2pq� tpil: 4)

	 2.	 gpd;tUtdtw;Ws; vJ rhpay;y>

1) �rhh;g[ vd;gJ ,UkhwpfSf;F ,ilg;gl;l bjhlh;gpid 

Fwpg;gjhFk;.

2) �A a[k; B a[k; vnjDk; ,U btw;ww;w fz=;fs; vdt[k; 

thpir nrhofspd; fzkhf Fwpf;fg;gLk; ve;j xU 

rhh;g[ f:A→B a[k; B×A vd;w fhh;l;Orpad; bgUf;fypd; 

cl;fzkhFk;.

3) �xU rhh;g[ xd;Wf;F xd;whd rhh;;g[ vdpy; Jiz 

kjpg;gfj;jpy; cs;s ve;j xU btt;ntW cWg;g[fSk; 

xnu Kd;cUtpid kjpg;gf;fj;jpy; bgw;wpUf;fhJ.

4) ��xU rhh;g[ †xd;Wf;F xd;whd rhh;gh>‡ vd;gij nrhjpf;f 

fpilkl;lf;nfhL nrhjid gad;gLfpwJ.� tpil: 2)
	 3.	 gpd;tUk; Tw;Wfis ftdKld; gof;f.

i. �xU khwpypr; rhh;gpd; tiuglkhdJ mr;Rf;F ,izahf 

bry;Yk; xU neh;f;nfhl;oidf; Fwpg;gjhFk;.

ii. �rhh;g[fspd; nrh;g;g[ vg;bghGJk; nrh;g;g[ tpjpf;F 

cl;gl;ljhFk;.

iii. �xU ,Ughpkhzj; jsj;jpd; Kjy; kw;Wk; ehd;fhk; 

fhy;gFjpapy; kl;Lnk xU kl;Lr; rhh;gpd; tiuglk; 

,Uf;Fk;.

iv. �xU rhh;g[ †rkdpr; rhh;g[‡ vdpy; kjpg;gfj;jpy; cs;s 

cWg;g[fspd; vz;zpf;ifa[[k; rkkhf ,Uf;Fk;.

,g;bghGJ gpd;tUtdtw;Ws; vJ rhp vd;gij 

jPh;khdpf;f.

1) i, ii, iii kl;Lk;	 2) i, ii, iv kl;Lk;

3) ii, iii, iv kl;Lk;	 4) midj;Jk;� tpil: 2)
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4 Å˜ò£M¡.....

	 4.	�  A = {4, 9, 16, 36} B = {1, 2, 3, 4, 5, 6} f:A → B vd;w rhh;ghdJ 
f = {(4, 2) (9, 3), (16, 4), (36, 6)} vd tiuaWf;fg;gLfpwJ 
vdpy; 
1) xd;Wf;bfhd;whd rhh;g[

2) gytw;Ws; nky;rhh;g[

3) xd;Wf;bfhd;whd cs; rhh;g[

4) gytw;Ws; cs;rhh;g[� tpil: 3)
	 5.	 jtwhd Tw;iwf; fz;lwpf.

i) �KG vz;fspd; fzk; bka;baz;fspd; fzj;jpd; 

cl;fzk; MFk;.

ii) �f:R→R f(x) = –x vd tiuaWf;fg;gLk; rhh;g[ xd;Wf;F 

xd;W kw;Wk; cl;rhh;g[ MFk;.

iii) f:Z→R f(x) = 1
x  vd;gJ rhh;g[ my;y. 

iv) �A a[k; B a[k; xd;Wf;F xd;W bjhlh;gpy;yhj ,U 

fz=;fs; vdpy; B – A = B
1) (ii) kw;Wk; (iii)	 2) (ii) kl;Lk;

3) (iii) kl;Lk;	 4) (ii) kw;Wk; (iv)� tpil: 2)
	 6.	 f(x) = ax+b, g(x) = 3x+1, fog = gof vdpy; a d; kjpg;g[

1) 2	 2) 3
3) 5	 4) 1� tpil: 3)

	 7.	� A = {1, 3, 5}; B vd;gd KGf;fspd; fzk; kw;Wk; f:A→B 
f(x) = x2–1 vd tiuaWf;fg;gl;lhy; f d; tPr;rfk; fhz;f. 
1) {1, 9, 25}	 2) {0, 8, 24}
3) {3, 9, 24}	 4) VJkpy;iy� tpil: 2)

	 8.	� f={(0, 1), (2, 2), (3, 2), (5, 8), (4, 8)} vd;w rhh;gpy; 2-d; Kd; cU

1) 3 kw;Wk; 5	 2) 0 kw;Wk; 2
3) 2 kw;Wk; 3	 4) 5 kw;Wk; 4� tpil: 3)

	 9.	� f:A→N, f(x) = + 1
2

x  vd tiuaWf;fg;gl;lhy; A vd;gJ

1) N	 2) W
3) Z	 4) Q� tpil: 4)

	 10.	�  f:A→A, A = {1, 2, 3} kw;Wk; f(x) = x vd tiuaWf;fg; 
gl;lhy; 8 MdJ

1) xd;Wf;bfhd;whd rhh;g[

2) khwpypr; rhh;g[
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3) xd;Wf;bfhd;whd kw;Wk; nky;rhh;g[

4) rkdpr; rhh;g[� tpil: 4)

 2 kjpg;bgz; tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	 A×B = {(3,2), (3,4), (5,2), (5,4)} vdpy; A kw;Wk; B-I fhz;f.
 jPh;t[: 

	  A×B = {(3, 2), (3, 4), (5, 2), (5, 4)} vdpy; 

	       A = {3, 5} kw;Wk; B = {2, 4} MFk;

	 2.	� B × A={(–2, 3), (–2, 4), (0, 3), (0, 4), (3, 3), (3, 4)} vdpy; A 
kw;Wk; B Mfpatw;iwf; fhz;f.

 jPh;t[: 

B×A = {(–2, 3), (–2, 4), (0, 3), (0, 4), (3, 3), (3, 4)} vdpy;

	 A = {3, 4} B = {–2, 0, 3} MFk;.

	 3.	 gpd;tUtdtw;wpw;F A × B, A × A kw;Wk; B × A If; fhz;f.

		  i) A = {2, –2, 3} kw;Wk; B = {1, – 4} (ii) A = {m, n}; B = ϕ
 jPh;t[: 

i)	 A = {2, –2, 3}, B = {1, –4}
	 A × B	 =	 {2, –2, 3} × {1, –4} 
		  =	 {(2, 1), (2, –4), (–2, 1), (–2, –4), (3, 1), (3, –4)}
	 A × A	 =	 {2, –2, 3} × {2, –2, 3}
		  =	� {(2, 2), (2, –2), (2, 3), (–2, 2), (–2, –2), (–2, 3), 

(3, 2), (3, –2), (3,3)}
	 B × A	 =	 {1, –4} × {2, –2, 3}
		  =	 {(1, 2), (1, –2), (1, 3), (–4, 2), (–4, –2), (–4, 3)}

ii)	 A = {m,n}, B = φ 
	 A × B	 =	 {(m, n) × { } = {  }
	 A × A	 =	 {(m, n)} × {m, n}
		  =	 (m, m), (m, n), (n, m), (n, n)}
	 B × A	 =	 { } × {m, n} = { }

	 4.	� A = {1, 2, 3} kw;Wk; B = {x | x vd;gJ 10 I tplr; rpwpa gfh 
vz;} vdpy; A × B kw;Wk; B × A Mfpatw;iwf; fhz;f. 
 jPh;t[: 

	 A = {1, 2, 3} B = {2, 3, 5, 7}
	 A × B	 =	 {1, 2, 3} × {2, 3, 5, 7}
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		  =	� (1, 2), (1, 3), (1, 5), (1, 7), (2, 2), (2, 3), (2, 5), 
(2, 7), (3, 2), (3, 3), (3, 5), (3, 7)}

	 B × A	 =	 {2, 3, 5, 7} × {1, 2, 3}
		  =	� {(2, 1), (2, 2), (2, 3), (3, 1), (3, 2), (3, 3), (5, 1), 

(5, 2), (5, 3), (7, 1), (7, 2), (7, 3)}
	 5.	� A = {3, 4, 7, 8} kw;Wk; B = {1, 7, 10} vdpy; fPH; cs;s 

fz=;fspy; vit A-ypUe;J B-f;F Md cwitf; 
Fwpf;fpd;wJ> 

		  (i) R1 = {(3, 7), (4, 7), (7, 10), (8, 1)}  (ii) R2= {(3, 1), (4, 12)}
		  (iii) R3 = {(3, 7), (4, 10), (7, 7), (7, 8), (8, 11), (8, 7), (8, 10)}

 jPh;t[: 

	 A × B = �{(3, 1), (3, 7), (3, 10), (4, 1), (4, 7), (4, 10) ,(7, 1),  
(7, 7), (7, 10), (8, 1), (8, 7), (8, 10)}

i)	� R1 ⊆ A × B. vd;gijf; fhzyhk;. vdnt R1 vd;gJ 

A-ypUe;J B-f;F Md cwt[ MFk;.

ii)	� (4, 12) ∈ R2, Mdhy; (4, 12) ∉ A × B. vdnt R2 vd;gJ 

A-ypUe;J B-f;F Md cwt[ ,y;iy.

iii)	� (7, 8) ∈ R3, Mdhy; (7, 8) ∉ A × B. vdnt R3 vd;gJ 

A-ypUe;J B-f;F Md cwt[ ,y;iy.

	 6.	� A = {1, 2, 3, 4, ..., 45} kw;Wk; R vd;w cwt[ †A-apd; kPJ/ 
Xh; vz;zpd; th;f;fk;‡ vd tiuaWf;fg;gl;lhy;/ 
R-ia A × A-apd; cl;fzkhf vGJf. nkYk; R-f;fhd 
kjpg;gfj;ija[k;/ tPr;rfj;ija[k; fhz;f.

 jPh;t[: 

	 A = {1, 2, 3, …., 45}, R = {1, 4, 9, 16, 25, 36}
	 R MdJ A-apd; cl;fzk; vd;gJ bjspthfpwJ.

	 R × A = {(1, 1), (2, 4), (3, 9), (4, 16), (5, 25), (6, 36)}
	 R ⊂ A vd;gJ bjspthfpd;wJ.

∴ kjpg;gfk; = {1, 2, 3, 4, 5, 6}tPr;rfk; = {1, 4, 9, 16, 25, 36}
	 7.	� R vd;w cwt[ {(x, y)/y = x+3, x∈{0, 1, 2, 3, 4, 5}. 

vdf; bfhLf;fg;gl;Ls;sJ. ,jd; kjpg;gfj;ija[k;/ 
tPr;rfj;ija[k; fz;lwpf.

 jPh;t[: 

	 x = {0, 1, 2, 3, 4, 5}
	 f(x) = y = x +3
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	 f(0) = 3; f(1) = 4; f(2) = 5; f(3) = 6; f(4) = 7; f(5) = 8
	 ∴ R = {(0, 3), (1, 4), (2, 5), (3, 6), (4, 7), (5, 8)}
	 kjpg;gfk;  = {0, 1, 2, 3, 4, 5} tPr;rfk; = {3, 4, 5, 6, 7, 8}

	 8.	� X= {1, 2, 3, 4}, Y = {2, 4, 6, 8, 10} kw;Wk; R = {(1, 2), (2, 4), (3, 
6), (4, 8)}. vdpy; R MdJ xU rhh;g[ vdf; fhl;Lf. nkYk; 
mjd; kjpg;gfk;/ Jiz kjpg;gfk; kw;Wk; tPr;rfj;ijf; 
fhz;f.	
 jPh;t[: 

glj;jpy; R Fwpf;fg;gl;Ls;sJ. xt;bthU  

x ∈ X-f;Fk;/ xnu xU y ∈ Y cWg;g[ kl;Lk; 

fpilf;fpwJ. vdnt X-d; vy;yh cWg;g[fSf;Fk; Y-y; 

xnu xU epHy; cU cs;sJ. vdnt R-MdJ xU rhh;g[ 

MFk;.

kjpg;gfk; X = {1, 2, 3, 4} Jiz kjpg;gfk; Y = {2, 4, 6, 8, 10} 
tPr;rfk; f ={2, 4, 6, 8}

	 9.	� f:X→Y  vd;w cwthdJ f(x) = x2–2, vd 
tiuaWf;fg;gLfpwJ. ,=;F X = {–2, –1, 0, 3} Y = R vdf; 
bfhz;lhy; (i) f-apd; cWg;g[fisg; gl;oaypLf. ii) f-xU 
rhh;ghFkh>			                         

–2
–1
0
3

2
–1
–2
7

 jPh;t[: 

i)	 f(x) = x2 – 2 ,=;F x ∈{ –2, –1, 0, 3}
	 f(–2) = (–2)2 – 2 = 2; f(–1) = (1)2 – 2 = –1
	 f(0) = (0)2 – 2 = –2; f(3) = (3)2 – 2 = 7
	 Mifapdhy;/ f = {(–2, 2), (–1, –1), (0, –2), (3, 7)}
ii)	� f-apd; xt;bthU kjpg;gf cWg;gpw;Fk; xnu xU 

epHy; cU cs;sijf; fhzyhk;. vdnt f-MdJ xU 

rhh;ghFk;.

	 10.	� A = {1, 2, 3, 4} kw;Wk; B=N vd;f. nkYk; f:A → B MdJ 
f(x) = x3 vd tiuaWf;fg;gLfpwJ vdpy;/ (i) f-apd; 
tPr;rfj;ijf; fhz;f. (ii) f vt;tifr; rhh;;;g[ vdf; fhz;f.

 jPh;t[: 

	 A = {1, 2, 3, 4}, B = N
	 f : A → B,  f(x) = x3

	 f (1) = (1)3 = 1	 f (2) = (2)3 = 8
	 f (3) = (3)3 = 27 	 f (4) = (4)3 = 64
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i)	 tPr;rfk; = {1, 8, 27, 64}
ii)	� f vd;gJ xd;Wf;F xd;whd kw;Wk; cs;rhh;g[ MFk;. 

[tPr;rfk; ≠ Jiz kjpg;gfk;]
	 11.	� f MdJ R-ypUe;J R-f;F Md rhh;g[. nkYk; mJ f(x) = 

3x–5 vd tiuaWf;fg;gLfpwJ. (a, 4) kw;Wk; (1, b) vdf; 
bfhLf;fg;gl;lhy; a kw;Wk; b-apd; kjpg;g[fisf; fhz;f.

 jPh;t[: 

	 f(x) = 3x – 5, f = {x, (3x – 5) | x ∈ R} vd vGjyhk;.

	 (a, 4) vdpy;/ a-apd; epHy; cU 4. mjhtJ/ f(a) = 4
			   3a – 5 = 4-ypUe;J ⇒ 3a = 9 ⇒ a = 3
	 (1, b) vdpy;/ 1-apd; epHy; cU b. 

	 mjhtJ/ f(1) = b-ypUe;J b = –2
		  3(1) – 5 = b vdnt ⇒ b = –2

	 12.	� f(x) = x2 – 1, g(x) = x – 2, kw;Wk; g o f (a) = 1 vdpy; a-If; 
fhz;f.

 jPh;t[: 

	 f(x) = x2 – 1, g(x) = x – 2
	bfhLf;fg;gl;lJ g o f (a)= 1
	 g [f(a)]	 =	 1
	 g[a2 – 1]	 =	 1
	 a2 – 1 – 2	 =	 1

	 a2 – 3	 =	 1
	 a2	 =	 4
	 ∴ a	 =	 ± 2

	 13.	� f(x) = 2x – x2 vdf; bfhLf;fg;gl;Ls;sJ vdpy;/  
(i) f(1)  (ii) f(x+1) (iii) f(x) + f(1) Mfpatw;iwf; fhz;f.

 jPh;t[: 

	 f(x) = 2x – x2

i)	 x-f;F/ 1-Ig; gpujpapl;lhy; f(1) = 2(1) – (1)2 = 2 – 1 = 1
ii)	 x-f;F/ x+1-Ig; gpujpapl;lhy; 
	 f(x+1) = 2(x+1) – (x+1)2 = 2x+2 – (x2+2x+1) = –x2+1
iii)	 f(x) + f(1) = (2x–x2) + 1 = –x2+2x+1
	 [f(x) + f(1) ≠ f(x+1) vd;gijf; fhzyhk;. bghJthf/  
	 f(a + b) ≠ f(a) + f(b)

	 14.	� X = {3, 4, 6, 8} vd;f. R = {(x, f(x)) | x ∈ X, f(x) = x2 + 1} vd;w 
cwthdJ/ X-ypUe;J N-f;F xU rhh;ghFkh?
 jPh;t[: 	 bfhLf;fg;gl;lJ X = {3, 4, 6, 8}
f(x) = x2 +1
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f(3) = (3)2 + 1 = 9 + 1 = 10;	 f(4) = (4)2 + 1 = 16 + 1 = 17
f(6) = (6)2 + 1 = 36 + 1 = 37;	 f(8) = (8)2 + 1 = 64 + 1 = 65
R = {(3, 10), (4, 17), (6, 37), (8, 65)} cwthdJ/ 

X-ypUe;J N-f;F rhh;ghFk;.

	 15.	� f vd;w rhh;g[ f(x) = 3 – 2x vd tiuaWf;fg;gLfpwJ  
f(x2) = (f(x))2 vdpy; x-If; fhz;f.

 jPh;t[: 

 	 f(x)	 =	 3 – 2x
	 f[x2]	 =	 [f(x)]2  bfhLf;fg;gl;Ls;sJ

	 3 – 2x2	 =	 [3 – 2x]2 
	 3 – 2x2	 =	 9 + 4x2 – 12x
	 3 – 2x2 – 9 – 4x2 + 12x	 =	 0
	 – 6x2 + 12x – 6	 =	 0 ÷ –6
	 x2 – 2x + 1	 =	 0
	 (x – 1) (x – 1)	 =	 0
	 ∴ x	 =	 {1, 1}

	 16.	� xU tpkhdk; 500 fp.kP‚kzp ntfj;jpy; gwf;fpwJ. 
tpkhdk; ‘d’ bjhiyt[ bry;tjw;F MFk; fhyj;ij  
t (kzpapy;)?d; rhh;ghf btspg;gLj;Jf.

 jPh;t[: 

tpkhdj;jpd; ntfk; = 500 fp.kP‚ kzp

fhyk; = t kzpj;Jsp" J}uk; = d fp.kP� J}uk; = fhyk; × ntfk;	

d = 500 t fp.kP

	 17.	� f:N→ N vd;w rhh;g[ f(x) = 2x – 1 vd tiuaWf;fg;gl;lhy; 
mJ xd;Wf;F xd;whd Mdhy; nky; rhh;g[ ,y;iy vdf; 
fhl;Lf. 

 jPh;t[: 

bfhLf;fg;gl;lJ f : N → N vd;gJ  

f(x) = 2x–1 vd tiuaWf;fg;gl;Ls;sJ.

	 f(1) = 2(1) – 1= 2 – 1 = 1;	 f(2) = 2(2) – 1= 4 – 1 = 3;
	 f(3) = 2(3) – 1= 6 – 1 = 5…
	 nkYk; tPr;rfk; ≠ Jiz kjpg;gfk;

∴ �f : N → N vd;gJ xd;Wf;F xd;whd rhh;ghFk;.  

Mdhy; nky; rhh;g[ my;y.
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	 18.	� f : N → N vd;w rhh;g[ f(m) = m2 + m +3 vd tiuaWf;fg; 
gl;lhy; mJ xd;Wf;F xd;whd rhh;g[ vdf; fhl;Lf.

 jPh;t[: 

bfhLf;fg;gl;lJ f : N → N vd;gJ f(m) = m2 + m + 3 
tiuaWf;fg;gl;Ls;sJ

	 f(1) = (1)2 + 1 + 3 = 1+1+3 = 5
	 f(2) = (2)2 + 2+ 3 = 4+2+3 = 9
	 f(3) = (3)2 + 3 + 3 = 9+3+3 =15…..
kjpg;gfj;jpd; xt;bthU kjpg;gpw;Fk; btt;ntW Jiz 

kjpg;gfk; fpilf;Fk;.

 f : N→ N vd;gJ xd;Wf;F xd;whd rhh;ghFk;.

	 19.	� f(x) = − +22 5 3x x  -I ,U rhh;g[fspd; nrh;g;ghff; Fwpf;f.

 jPh;t[: 

	 f2(x) = 2x2 – 5x + 3 kw;Wk; f1(x) = x  vd tiuaWg;nghk;.

	 vdnt f(x) = 22 5 3x x− + 	 =	 2f ( )x
		  =	 f1|f2 (x)|	 =	 f1f2 (x) = (f1 o f2) (x)

	 20.	� f(x) = 3x – 2, g(x) = 2x + k kw;Wk; f o g = g o f, vdpy;/ k apd; 
kjpg;igf; fhz;f.
 jPh;t[: 

 	  f(x)	 =	 3x – 2	 g(x)	 =	 2x + k
	 f o g	 =	 f [g(x)]	 g o f	 =	 g[f(x)]
		  =	 f [2x + k)]	 g o f	 =	 g[3x – 2]
		  =	 3(2x + k) – 2		  =	 2 (3x – 2) + k
		  =	 6x + 3k – 2		  =	 6x – 4 + k
	� f o g = g o f ⇒ 6x +3k – 2 = 6x – 4 + k ⇒ 3k – k = – 4 + 2   

⇒ 2k = –2 ⇒ k = –1
	 21.	� f o g = g o f vdpy;/ k-apd; kjpg;igf; fhz;f. 
		  (i) f(x) =3x + 2, g(x) = 6x – k  (ii) f(x) = 2x – k, g(x) = 4x + 5

 jPh;t[: 

i)	 f(x) = 3x + 2     g(x) = 6x – k
	 f o g	 =	 g o f
	 f [g(x)]	 =	 g[f(x)]
	 f [6x – k]	 =	 g [3x + 2]
	 3(6x – k) + 2	 =	 6 (3x + 2) – k
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	 18x – 3k + 2	 =	 18x +12 – k
	 –3k + k	 =	 12 – 2
	 – 2k	 =	 10        ⇒ k = –5
ii)	 f(x) = 2x – k     g(x) = 4x + 5
	 f o g	 =	 g o f
	 f [g(x)]	 =	 g[f(x)]
	 f [4x + 5]	 =	 g [2x – k]
	 2(4x + 5) – k	 =	 4 (2x – k) + 5
	 8x + 10 – k	 =	 8x – 4k + 5
	 4k – k	 =	 5 – 10
	 3k	 =	 –5

	 k	 =	 5

3

−

	 22.	 f(x) = x2 – 1, vdpy;/ (i) f o f  (ii) f o f o f -If; fhz;f.

 jPh;t[: 

	 f(x)		  =	 x2 – 1
(i) f o f			  =	 f [f(x)]	 ⇒ f [x2 – 1]
			   =	 [x2 – 1]2 – 1 = x4 +1 – 2x2 – 1 = x4 – 2x2 
(ii) f o f o f   =	 f o [x4 – 2x2 ] = [x4 – 2x2]2 – 1

	 23.	� xU kpd;Rw;Wf; nfhl;ghod;go/ C(t) vd;w xU nehpa 
Rw;W C (at1 + bt2) = a C(t1) + b C(t2), -I g{h;j;jp bra;fpwJ. 
nkYk; ,=;F a, b Mfpait khwpypfs; vdpy; C(t) = 3t 
MdJ xU nehpa Rw;W vdf; fhl;Lf.

 jPh;t[: 

	 c(t)	 = 3t
	 LHS	= c[at1 + bt2]
		  = 3[at1 + bt2]		  ⇒ 3at1 + 3bt2
		  = a(3t1) + b(3t2)		 ⇒ a.C(t1) + b.C(t2)
		  = RHS ∴ c(t) vd;gJ xU nehpa rkd;ghlhFk;.
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 rpe;jid tpdhf;fs; jPh;t[fSld; 2 kjpg;bgz;fs;

	 1.	�  A = {1, 2, 3, 4} B = {a, b, c, d}. fPH;f;fhQk; xt;bthd;wpw;Fk; 
A → B vDk; tifapy; xU rhh;gpid mikf;f.

		  i) xd;Wf;F xd;whd rhh;g[k; my;y nky; rhh;g[k; my;y.
		  ii) xd;Wf;F xd;whd rhh;g[ kw;Wk; nky; rhh;g[.

 jPh;t[: 

i)      
1

2

3

4

A
a

b

c

d

B

>

>>

>

ii)      
1

2

3

4

A
a

b

c

d

B
>

>

>

>

	 2.	 �xU rhh;gpid vj;jid tHpfspy; Fwpf;fyhk;> gl;oaypLf.

 jPh;t[: 

xU rhh;gpid ehd;F tHpfspy; Fwpf;fyhk;. mitahtd:

i) thpirn$hofspd; fdkhf	 ii) ml;ltizahf

iii) mk;g[f;Fwpg; glkhf	 iv) tiuglkhf

	 3.	� A = ,ul;ilg;gil gfh vz;fspd; fzk;/ B = 10 f;Fk; 
Fiwthd gfh vz;fspd; fzk;/ C = {x/x∈N, x vd;gJ 
gF vz;Qk; my;y/ gfh vz;Qk; my;y} vdpy; A×(B×C) 
fhz;f.

 jPh;t[: 

A = {2}, B = {2, 3, 5, 7}, C = {1}
	 B×C	 =	 {2, 3, 5, 7} × {1}
		  =	 {(2, 1), (3, 1), (5, 1), (7, 1)}
	 A×(B×C)	 =	 {2} × {(2, 1), (3, 1), (5, 1), (7, 1)}
		  =	 {(2, 2, 1), (2, 3, 1), (2, 5, 1), (2, 7, 1)}

	 4.	 i) xU klf;ifr; rhh;gpd; rhh;gfk; fhz;f.

		  ii) rhpah my;yJ jtwh vdf; TWf.

		�  `rhh;gpw;F M=;fpyj;jpy; Mapping vd;w kw;bwhU bgah; 
cz;L~~

 jPh;t[: 

i) rhh;gfk; = (0, ∞) = R+		  ii) rhp
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 gapw;rpf;fhd tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	� A = {1, 3, 5}, B = {2, 3} vdpy; (i) A × B kw;Wk; B × A- I 

fhz;f (ii) A × B = B × A MFkh> ,y;iybadpy; Vd;> 
		  (iii) n(A×B) = n(B×A) = n(A)× n(B) vdf; fhl;Lf.

	 2.	� gpd;tUtdtw;wpw;F A × B, A × A kw;Wk; B × A If; fhz;f. 
A = B = {p, q}

	 3.	� glj;jpy; fhl;lg;gl;Ls;s mk;g[f;Fwp �

5
6
7
8

3
4
5

P Q
		�  glkhdJ P kw;Wk; Q fz=;fSf;fhd 

cwitf; Fwpf;fpd;wJ. ,e;j cwit 
(i) fzfl;likg;g[ Kiw/ (ii) gl;oay; 

Kiwfspy; vGJf. (iii) R-d; kjpg;gfk; 

kw;Wk; tPr;rfj;ijf; fhz;f.

	 4.	� A = {5, 6}, B={4, 5, 6}, C={5, 6, 7}. vdpy;  
A × A = (B × B) ∩ (C × C) vdf; fhl;Lf.

	 5.	� A = {1, 2, 3, 7} kw;Wk; B = {3, 0, –1, 7}, vdpy;/ 

gpd;tUtdtw;wpy; vit A-ypUe;J B-f;fhd cwt[fshFk;> 
(xt;bthd;Wk;) (i) R1 = {(2, 1), (7, 1)} (ii) R2 = {(–1, 1)}(iii) 
R3 = {(2, –1), (7, 7), (1, 3)} (iv) R4 = {(7, –1), (0, 3), (3, 3), (0, 7)}

	 6.	� f = {(–1, 3), (0, –1), (2, –9)} MdJ Z-ypUe;J Z-f;fhd xU 

nehpa rhh;g[ vdpy; f(x)-If; fhz;f.

	 7.	� fpilkl;lf;nfhL nrhjidiag; gad;gLj;jp (glk;  

(i, ii, iii)/ fPH;f;fz;l rhh;g[fspy; vit xd;Wf;bfhd;whdit 

vdf; fhz;f. (xt;bthd;Wk;)

		  (i) 	 (ii) 	 (iii)

 rpe;jid tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	�  f : Z → N f(x) = x+1, vd;gJ xU rhh;gh vd nrhjpf;f. 

fhuz=;fisf; TWf.

	 2.	� A = {1, 2, 4, 8} vdpy; ``_______ vd;gJ _______ d; 

fhuzp~~ vd;w cwtpidf; Fwpf;Fk; thpirn$hofspd; 

fzj;jpid vGJf. 
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	 3.	 tiuaW: rhh;gfk; kw;Wk; tPr;rfk;.

	 4.	� P = {–2, –1, 0, 1}, Q = {1, –2, 6, –3}, R = {(x, y); y = x2 – 3,  
x∈P, y∈Q} (i) R d; cWg;ig gl;oaypLf. (ii) R d; 

tPr;rfj;ij vGJf. (iii) "R" vd;gJ xU rhh;ghFkh> rhh;g[ 

vdpy;/ vt;tifr; rhh;g[>

 5 kjpg;bgz; tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� A = {x∈W / x<2}, B = {x∈N / 1<x≤4} kw;Wk; C = {3, 5} vdpy; 
A × (B ∩ C) = (A × B) ∩ (A × C) vd;gijr; rhpghh;f;f.

 jPh;t[: 

	 A = {x∈W / x < 2}      ⇒ A = {0, 1}
	 B = {x∈N / 1 < x ≤ 4} ⇒ B = {2, 3, 4}
	 C = {3, 5}
	 A × (B∩C)	 =	 (A × B) ∩ (A × C)
	 B∩C	 =	 {3}
	 A × (B∩C)	 =	 {(0,3), (1,3)} 		  .......... (1)
	 A × B	 =	 {�(0, 2), (0, 3), (0, 4), (1, 2), (1, 3), 

(1, 4)}
	 A × C	 =	 {(0, 3), (0, 5), (1, 3), (1, 5)}
	 ∴ (A × B) ∩ (A × C)	 =	 {(0, 3), (1, 3)} 	 .......... (2)
	 ∴ (1) = (2) epqgpf;fg;gl;lJ.

	 2.	� A = {x∈W / x<2}, B = {x∈N / 1<x≤4} kw;Wk; C = {3, 5}  vdpy; 
A × (B ∪ C) = (A × B) ∪ (A × C) vd;gijr; rhpghh;f;f.

 jPh;t[: 

	 A = {x∈W / x<2}		  ⇒ A = {0, 1}
	 B = {x∈N / 1<x≤ 4}		  ⇒ B = {2, 3, 4}
	 C = {3, 5}
	 A × (B ∪ C)	 =	 (A × B) ∪ (A × C).
B ∪ C = {2, 3, 4, 5}
A × (B ∪ C) = �{(0, 2), (0, 3), (0, 4), (0, 5), (1, 2), (1, 3), (1, 4),  

(1, 5)} 					     .......... (1)
A × B = {(0, 2), (0, 3), (0, 4), (1, 2), (1, 3), (1, 4)}
A × C = {(0, 3), (0, 5), (1, 3), (1, 5)}
∴ (A × B) ∪ (A × C) = �{(0, 2), (0, 3), (0, 4), (0, 5), (1, 2), (1, 3), 

(1, 4), (1, 5)} 		  .......... (2)
∴(1) = (2) epqgpf;fg;gl;lJ.
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	 3.	� A = {x ∈ N | 1 < x < 4}, B = {x ∈ W | 0 ≤ x < 2} kw;Wk;  
C = {x ∈ N | x < 3} vd;f. A × (B ∪ C) = (A × B) ∪ (A × C) 
vd;gdtw;iwr; rhpghh;f;f.

 jPh;t[: 

A = {2, 3}, B = {0, 1}, C= {1, 2}
B ∪ C = {0, 1} ∪ {1, 2} = {0, 1, 2}� .......... (1)
A × (B ∪ C) = {2, 3} × {0, 1, 2}
		  = {(2, 0), (2, 1), (2, 2), (3, 0), (3, 1), (3, 2)} ...... (2)
A × B = {2, 3} × {0, 1}  = {(2, 0), (2, 1), (3, 0), (3, 1)} .......... (3)
A × C = {2, 3} × {1, 2} = {(2, 1), (2, 2), (3, 1), (3, 2)�.......... (4)
(A × B) ∪ (A × C ) = �{(2, 0), (2, 1), (3, 0), (3, 1)} ∪  

{(2,1), (2, 2), (3, 1), (3, 2)} 
		  = {�(2,0), (2,1), (2, 2), (3,0), (3, 1),  

(3, 2)}� .......... (5)
rkd;ghL (2), (5) rkk;. 
∴ A × ( B ∪ C) = (A × B) ∪ (A × C) rhpghh;f;fg;gl;lJ.

	 4.	� A = {1, 2, 3}, B = {2, 3, 5}, C={3, 4} kw;Wk; D = {1, 3, 5}, vdpy; 
(A ∩ C) × (B ∩ D) = (A × B) ∩ (C × D) vd;gJ cz;ikah 
vd nrhjpf;ft[k;.

 jPh;t[: 

A ∩ C = {3}, B ∩ D = {3, 5}
(A ∩ C) × (B ∩D) = {3} × {3, 5} = {(3, 3), (3, 5)}� .......... (1)
A × B = {1, 2, 3} × {2, 3, 5}
	 = �{(1, 2), (1, 3), (1, 5), (2, 2), (2, 3), (2, 5), (3, 2), (3, 3), (3, 5)}
C × D = {3, 4} × {1, 3, 5} 
	 = {(3, 1), (3, 3), (3, 5), (4, 1), (4, 3), (4, 5)}
(A × B) ∩ (C × D) = {(3, 3), (3, 5)}� .......... (2)
rkd;ghL (1), (2) rkk;.
 ∴ (A ∩ C) × (B ∩ D) = (A × B) ∩ (C × D) rhpghh;f;fg;gl;lJ.

	 5.	� A vd;gJ 8-I tplf; Fiwthd ,ay; vz;fspd; fzk;/  
B vd;gJ 8-I tplf; Fiwthd gfh vz;fspd; fzk;/ 
C vd;gJ ,ul;ilg;gil gfh vz;fspd; fzk; vdpy; 
fPH;fz;ltw;iwr; rhpghh;f;f. A × (B – C) = (A × B) – (A × C)
 jPh;t[: 

A = {1, 2, 3, 4, 5, 6, 7}   B = {2, 3, 5, 7}  C = {2}
 B – C = {2, 3, 5, 7} – {2} = {3, 5, 7}� .......... (1)
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A × (B – C) = {1, 2, 3, 4, 5, 6, 7} × {3, 5, 7}
	 = {�(1, 3), (1, 5), (1, 7), (2, 3), (2, 5), (2, 7), (3, 3), 

(3, 5), (3, 7), (4, 3), (4, 5), (4, 7), (5, 3), (5, 5), 
(5, 7), (6, 3), (6, 5), (6, 7), (7, 3), (7, 5), (7, 7)}
� .......... (2)

A × B = {1, 2, 3, 4, 5, 6, 7} × {2, 3, 5, 7}
	 = {�(1, 2), (1, 3), (1, 5), (1, 7), (2, 2), (2, 3), (2, 5), (2, 7), 

(3, 2), (3, 3), (3, 5), (3, 7), (4, 2), (4, 3), (4, 5), (4, 7),  
(5, 2), (5, 3), (5, 5), (5, 7), (6, 2), (6, 3), (6, 5), (6, 7),  
(7, 2) (7, 3), (7, 5), (7, 7)}� .......... (3)

A × C = {1, 2, 3, 4, 5, 6, 7} × {2} 
	 = {(1, 2), (2, 2), (3, 2), (4, 2), (5, 2), (6, 2), (7, 2)}�..... (4) 
(A × B) – (A × C) = {�(1, 3), (1, 5), (1, 7), (2, 3), (2, 5), (2, 7), 

(3, 3), (3, 5), (3, 7), (4, 3), (4, 5), (4, 7),  
(5, 3), (5, 5), (5, 7), (6, 3), (6, 5), (6, 7),  
(7, 3), (7, 5), (7, 7)} � .......... (5)

(2), (5) rkk;. ∴ A × (B – C) = (A × B) – (A × C).
	 rhpghh;f;fg;gl;lJ.

	 6.	� bfhLf;fg;gl;l cwt[fs; xt;bthd;iwa[k; (i) mk;g[f;Fwp 
glk; (ii) tiuglk; (iii) gl;oay; Kiwapy; Fwpf;f. 

		  i)  {(x, y) | x = 2y, x ∈ {2, 3, 4, 5}, y ∈ {1, 2, 3, 4} 
		  ii) �{(x,y)|y=x+3, x, y Mfpait ,ay; vz;fs; < 10}

 jPh;t[: 

(i) {(x, y) | x = 2y, x ∈ {2, 3, 4, 5}, y ∈ {1, 2, 3, 4}
	 x = 2y

f(x) = y = 
2

x ; 	 f(2) = 
2

2
 = 1; 

f(3) = 
3

2
; 	 f(4) = 

4

2
 = 2; 	 f(5) = 

5

2

(i) mk;g[f;Fwp glk; (ii) tiuglk; (iii) gl;oay; 

2
3
4
5

1
2
3
4

x y {(2, 1), (4, 2)}
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(ii) �{(x,y)|y=x+3, x, y vd;gJ 10f;Fk; Fiwthd ,ay; vz;fs;}
f (x) = x + 3
f (1) = 1 + 3 = 4	 f (2) = 2 + 3 = 5	 f (3) = 3 + 3 = 6
f (4) = 4 + 3 = 7	 f (5) = 5 + 3 = 8	 f (6) = 6 + 3 = 9

		  (i) �mk;g[f;Fwp glk;	 (ii) tiuglk; 

		

1

1 60 2 73 84 95 10

Y

2

(1, 4)

(2, 5)

(3, 6)

(4, 6)

(5, 8)

(6, 9)

3

4

5

6

7

8

91
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

x yf

	 7.	� A = {1, 2, 3, 4} kw;Wk; B = {2, 5, 8, 11, 14} vd;gd ,U 
fz=;fs; vd;f. f : A→B vDk; rhh;g[ f(x) = 3x–1  
vdf; bfhLf;fg;gl;Ls;sJ. ,r;rhh;gpidf; bfhz;L 
 (i) mk;g[f;Fwp glk; (ii) ml;ltiz (iii) thpirr; 
nrhofspd; fzk; (iv) tiuglk; Mfpatw;iwf; Fwpf;f.

 jPh;t[: 

 A = {1, 2, 3, 4}, B = {2, 5, 8, 11, 14}   f(x) = 3x – 1
f(1) = 3(1) – 1 = 3 – 1 = 2;   f(2) = 3(2) – 1 = 6 – 1 = 5
f(3) = 3(3) – 1 = 9 – 1 = 8;   f(4) = 3(4) – 1 = 12 – 1 = 11
rhh;g[ R = {(1, 2), (2, 5), (3, 8), (4, 11)}
(i) mk;g[f;Fwp glk; (ii) ml;ltiz

1
2
3
4

2
5
8
11
14

A B

x 1 2 3 4
y 2 5 8 11
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(iv) tiuglk; (iii) thpir nrhofspd; fzk;

{(1,2), (2,5), (3,8), (4, 11)}

	 8.	� f : N → N vd;w rhh;ghdJ f(x) = 3x + 2, x ∈ N vd 
tiuaWf;fg;gl;lhy; (i) 1, 2, 3 apd; epHy; cUf;fisf;; 
fhz;f. (ii) 29 kw;Wk; 53-apd; Kd; cUf;fisf; fhz;f 
(iii) rhh;gpd; tifiaf; fhz;f.

 jPh;t[: 

f : N → N vd;w rhh;ghdJ f(x) = 3x + 2 vd  

tiuaWf;fg;gl;Ls;sJ

(i)	 x = 1 vdpy;, f(1) = 3(1) + 2 = 5; 
	 x = 2 vdpy;, f(2) = 3(2) + 2 = 8;
	 x = 3 vdpy;, f(3) = 3(3) + 2 = 11
	 1, 2, 3-apd; epHy; cUf;fs; Kiwna 5, 8, 11 MFk;.

(ii)	 29-apd; Kd; cU x vdpy; f(x) = 29.
	 vdnt 3x + 2 = 29 ; 3x = 27 ⇒ x = 9.
	 ,ijg;nghynt/ 53- apd; Kd; cU x vdpy; f(x) = 53
	 vdnt 3x + 2 = 53
	 3x = 53 – 2 ⇒ 3x = 51 ⇒ x = 17.
	� vdnt/ 29 kw;Wk; 53-apd; Kd; cUf;fs; Kiwna 

9 kw;Wk; 17 MFk;.

(iii)	� N-apd; btt;ntW cWg;g[fSf;Fj; Jiz 
kjpg;gfj;jpy; btt;ntW epHy; cUf;fs; cs;sd. 

vdnt/ f MdJ xd;Wf;F xd;whd rhh;ghFk;.  

f-apd; Jiz kjpg;gfkhdJ N.
	� tPr;rfk; f = {5, 8, 11, 14, 17,….} MdJ N-d; 

cl;fzkhFk;. vdnt/ f MdJ nky;rhh;g[ ,y;iy. 
mjhtJ f cl;rhh;g[ MFk;. vdnt/ f MdJ xd;Wf;F 

xd;whd kw;Wk; cl;rhh;g[ MFk;. 
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	 9.	� jlatpay; tp+;+hdpfs;/ bjhil vYk;;g[fisf; 
bfhz;L xUtUila cauj;ij (br.kPl;lhpy;) 
fzf;fpLfpwhh;fs;. mth;fs; bghJthf/ h(b) = 2.47b 
+ 54.10 vd;w rhh;ig ,jw;Fg; gad;gLj;Jfpwhh;fs;. 
,=;F/ b MdJ bjhil vYk;gpd; ePskhFk;.

		  (i) h MdJ xd;Wf;F xd;whdjh vdr; rhpghh;f;f.

		  (ii) �bjhil vYk;gpd; ePsk; 50 br.kP vdpy;/ me;j eghpd; 
cauj;ijf; fhz;f.

		  (iii) �eghpd; cauk; 147.96 br.kP vdpy;/ mth; bjhil 
vYk;gpd; ePsj;ijf; fhz;f.

 jPh;t[: 

 (i)	� h MdJ xd;Wf;F xd;whdjh vdr; nrhjpf;f 

h(b1) = h(b2) vdf; fUJf.

	 vdnt ekf;Ff; fpilg;gJ/

	 2.47b1 + 54.10 = 2.47b2 + 54.10
	 2.47 b1 = 2.47b2-ypUe;J ⇒ b1 = b2
	� vdnt/ h(b1) = h(b2), vdpy; b1 = b2. 
	 Mifahy;/ ,e;jr; rhh;g[ xd;Wf;F xd;whd rhh;ghFk;.

(ii)	� bjhil vYk;gpd; ePsk; b = 50, vdpy; me;j eghpd; 

caukhdJ

	 h(50) = (2.47 × 50) + 54.10 = 177.6 br.kP MFk;.

(iii)	� eghpd; cauk; 147.96 vdpy; h(b) = 147.96  
bjhil vYk;gpd; ePskhdJ

	 2.47b + 54.10 = 147.96 ⇒ b = 93.86

2.47
 = 38

	� Mifahy;/ bjhil vYk;gpd; ePskhdJ 38 br.kP 

MFk;.

	 10.	� mUfpy; cs;s ml;ltizapy; ehd;F egh;fspd; 
Kd;d=;iffspd; ePsk; kw;Wk;  mth;fSila 
cau=;fspd; jfty;fs; tH=;fg;gl;Ls;sd. me;j 
tptu=;fspd; mog;gilapy; xU khzth;/ cauk; (y) 
kw;Wk; Kd;d=;if ePsk; (x)-f;fhd cwit y = ax + b vdf; 
fz;Lgpoj;jhh;. ,=;F a kw;Wk; b Mfpait khwpypfs;.
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Kd;d=;iffspd; 
ePsk; (br.kP) ‘x’

cauk; 
(m=;Fyk;) ‘y’

35 56
45 65
50 69.5
55 74

		  (i) ,e;j cwthdJ rhh;ghFkh vd Muha;f. 
		  (ii) a kw;Wk; b– If; fhz;f.

		  (iii) �Kd;d=;ifapd; ePsk; 40 br.kP vdpy;/ me;j eghpd; 
cauj;ijf; fhz;f.

		  (iv) �cauk; 53.3 m=;Fyk; vdpy;/ me;jg; eghpd; 
Kd;d=;ifapd; ePsj;ijf; fhz;f.

 jPh;t[: 

	
35
45
50
55

56
65
69.5
74

f

	 y = f(x) = ax + b
i)	� kjpg;gfj;jpy; cs;s xt;bthU cWg;g[k; Jiz 

kjpg;gfj;jpy; cs;s xnu xU cWg;nghL bjhlh;g[ 

bfhz;oUg;gjhy; ,J xU rhh;g[ MFk;.

ii)	 y = ax + b	 y = ax + b
	 56 = 35a + b	 65 = 45a + b
	 56 – 35a = b 1 	 65 – 45a = b 	 2
1 , 2  ypUe;J

∴ 56 – 35a = 65 – 45a
   45a – 35a = 65 – 56
	 10a = 9
	 a = 9/10    a = 0.9

1  ⇒ b	=	 56 – 35a
		  =	 56 – 35 × 0.9
		  =	 56 – 31.5
		  = 	24.5

iii)	 y	 =	 ax + b
	 y	 =	 0.9x + 24.5
	 x = 40 vdpy; y	 =	 0.9 × 40 + 24.5
		  =	 36 + 24.5
		  =	 60.5
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	 ∴ eghpd; cauk; = 60.5 m=;Fsk;

iv)	 y = 0.9x + 24.5
	 y = 53.3 
	 53.3 = 0.9x + 24.5

	 53.3 – 24.5 = 0.9x
	 28.8 = 0.9x

	 x = 28.8

0.9
 = 

288

9
 = 32

	 ∴ eghpd; Kd;d=;ifapd; ePsk; = 32 br.kP

	 11.	� rhh;g[ f : R→ R MdJ 

		  f(x) = 
+ −

 − − ≤ <
 − ≥

2

2 7, 2
2, 2 3

3 2, 3

x x
x x

x x

<
  

		  (i) f(4)  (ii) f(–2)   (iii) f(4) + 2f(1) (iv) 
( ) ( )

( )

−
−

1 3 4
3

f f
f

 jPh;t[: 

mUfpy; fhl;oa[s;sgo rhh;g[ f MdJ  

I, II, III vd;w ,ilbtspfspy;  

tiuaWf;fg;gLfpwJ.

x = a, vd;w bfhLf;fg;gl;l�
kjpg;gpw;F a-,Uf;Fk; ,ilbtspiaf; fz;Lgpoj;J/ 

me;j ,ilbtspapy; f(a) -If; fhz ntz;Lk;.

i)	� x = 4 MdJ @d;whtJ ,ilbtspapy; cs;sij ehk; 

fhzyhk;

	 ,=;F/ f(x) = 3x – 2; f(4) = 3(4) – 2 = 10
ii)	� x = –2 MdJ ,uz;lhtJ ,ilbtspapy; cs;sij 

ehk; fhzyhk;.

	 vdnt/ f(x) = x2 – 2; f(–2) = (–2)2 – 2 = 2
iii)	� (i)-ypUe;J f(4) = 10 -d; kjpg;igf; fhz x = 1 MdJ 

,uz;lhtJ ,ilbtspapy; cs;sJ. Mifapdhy;/ 

	 f(x)= x2–2 -ypUe;J ⇒ f(1) = 12 – 2 = –1
	 vdnt/ f(4) + 2f(1)	 =10 + 2(– 1) = 8
iv)	� f(1) = –1, f(4) = 10 vdf; fz;nlhk;. f(–3)-iaf; fhz 

x = –3 MdJ xd;whtJ ,ilbtspapy; cs;sijf; 

fhzyhk;.

	 Mifapdhy; f(x) = 2x + 7, vdnt/ f(–3) = 2(– 3) + 7 = 1

	 vdnt/ (1) 3 (4)

( 3)

f f
f
−
−

 = 1 3(10)

1

− −  = –31
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	 12.	� f vd;w rhh;ghdJ f(x) = 
+ >

 − ≤ ≤
 − − < < −

2; 1
2; 1 1

1; 3 1

x x
x

x x
 vd 

tiuaWf;fg;gl;lhy; 

		�  (i) f(3)     (ii) f(0)     (iii) f(-1.5)     (iv) f(2) + f(–2) Mfpatw;wpd; 

kjpg;g[fisf; fhz;f.

 jPh;t[: 

	 f(x) = 
2; 1

2; 1 1

1; 3 1

x x
x

x x

+ >
 − ≤ ≤
 − − < < −

(i) f(3) = x + 2 = 3 + 2 = 5 	 (ii) f(0) = 2
(iii) f(–1.5) =  x – 1 = –1.5 – 1 = –2.5
(iv) f(2) + f(– 2) = [x +2] + [x–1]
		  = [2+2] + [–2– 1]   = 4 + [–3]   = 4 – 3 = 1

	 13.	� f: [–5, 9]→R vd;w rhh;ghdJ gpd;tUkhW 
tiuaWf;fg;gLfpwJ.

f(x) = 
+ − ≤ <

 − ≤ <
 − ≤ ≤

2

6 1; 5 2
5 1; 2 6
3 4; 6 9

x x
x x
x x

 

vd tiuaWf;fg;gLfpwJ vdpy; 
gpd;tUtdtw;iwf; fhz;f.

(i) f(–3) + f(2)
(ii) f(7) – f(1)
(iii) 2f(4) + f(8)

(iv) ( ) ( )

( ) ( )

− −
+ −

2 2 6
4 2

f f
f f

 jPh;t[: 

(i)	 f(–3) + f(2)		  =	 [6x + 1] + [5x2 – 1]
			   =	 [6(–3) + 1] + [5(2)2 –1]
			   =	 [–18 + 1] + [5(4) – 1]
			   =	 –17 + [20 – 1] = –17 + 19 = 2
(ii)	 f(7) – f(1)		  =	 [3x – 4] – [6x + 1]
			   =	 [3(7) – 4] – [6(1) + 1]
			   =	 [21 – 4] – [6 + 1] = 17 – 7 = 10
(iii)	 2f(4) + f(8)	 	 =	 2[5x2 – 1] + [3x – 4]
			   =	 2[5(4)2 – 1] + [3(8) – 4]
			   =	 2[5(16) – 1] + [24 – 4]
			   =	 2[80 – 1] + [20] 
			   =	 2[79] +20 = 158 + 20 = 178
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(iv)	 2 ( 2) (6)

(4) ( 2)

f f
f f

− −
+ −

	 =	 2

2[6 1] [3 4]

[5 1] [6 1]

x x
x x

+ − −
− + +

	 = 2

2[6( 2) 1] [3(6) 4]

[5(4) 1] [6( 2) 1]

− + − −
− + − +

	 = 2[ 12 1] [18 4]

[5(16) 1] [ 12 1]

− + − −
− + − +

	 = 
2[ 11] 14

[80 1] [ 11]

− −
− + −

			  = 22 14

79 11

− −
−

 = 36

68

−  = 9

17

−

	 14.	� g[tpaPh;g;g[ tpirapd; fhuzkhf t tpdhofspy; xU 

bghUs; flf;Fk; J}ukhdJ S(t) = 
1
2

gt2 + at + b vdf; 

bfhLf;fg;gl;Ls;sJ. ,=;F a, b Mfpait khwpypfs; (g 
MdJ g[tpaPh;g;g[ tpirapd; fhuzkhf Vw;gLk; KLf;fk;) 
S(t) MdJ xd;wf;bfhd;whd rhh;ghFkh vd Muha;f.

 jPh;t[: 

s(t) = 1

2
gt2 + at + b

s(t) vd;gJ 1 – 1 Md rhh;g[ vd epqgpf;f ntz;oapUg;gjhy;

t = 1, 2, 3, …… tpdhofs; vdf; bfhs;nthk;.

s(t1) = s(t2)
1

2
 gt1

2 + at1 + b = 1

2
 gt2

2 + at2 + b

	 1

2
 g(t1

2 – t2
2 ) + a (t1 – t2)	 =	 0

	⇒ 1

2
 g [(t1 – t2) (t1 + t2) + a(t1 – t2)]	 =	 0

	 (t1 – t2) [
1

2
 g (t1 + t2) + a]	 =	 0

	 ∴ t1 – t2	 =	 0

	                                   t1 = t2 [∴
1

2
 g [(t1 + t2) + a ≠ 0]

∴ s(t)vd;gJ 1 – 1 Md rhh;ghFk;.

	 15.	� t vd;w rhh;ghdJ bry;rpa!py; (C) cs;s btg;g 

epiyiaa[k;/ ghud;\Pl;oy; (F) cs;s btg;gepiyiaa[k; 

,izf;Fk; rhh;ghFk;. nkYk; mJ  t(C) = F vd 

tiuaWf;fg;gl;lhy;/ (,=;F (F = 9
5

 C+32). (i) t(0)  
(ii) t(28) (iii) t(–10) (iv) t(C) = 212 Mf ,Uf;Fk;nghJ  C-d; 
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kjpg;g[ (v) bry;rpa!; kjpg;g[k; ghud;\Pl; kjpg;g[k; rkkhf 

,Uf;Fk;nghJ btg;gepiy Mfpatw;iwf; fz;lwpf.

 jPh;t[: 

	 t(C) = F = 
9

5
 C + 32

(i)	 t(0) =  
9

5
 (0) + 32 = 32°F

(ii)	 t(28) = 
9

5
 (28) + 32 = 50.4 + 32 = 82.4°F

(iii)	 t(–10) = 
9

5
 (–10) + 32 = –18 + 32 =14°F

(iv)	 t(C) = 212 Mf ,Uf;Fk;bghGJ

	 212 = 
9

5
 C + 32 ⇒ 

9

5
 C + 32 = 212

	
9

5
 C = 212 – 32 ⇒ 

9

5
 C = 180 ⇒ C = 180 × 5

9
 = 100°C

(v)	 bry;rpa!; kjpg;g[ = ∴ ghud;\pl; kjpg;g[

	 C = 
9

5
 C + 32 ⇒ 5C = 9C + 160 ⇒ 9C– 5C = –160

	 ⇒  4C = –160; C = 160

4

−   = – 40°

	 16.	� f:R→R kw;Wk; g:R→R MdJ Kiwna f(x)=x5/ g(x) = 
x4 vd tiuaWf;fg;gl;lhy; f, g Mfpait xd;Wf;F 
xd;whdjh kw;Wk; fog xd;Wf;F xd;whd rhh;ghFkh 
vd;W Muha;f.

 jPh;t[: 

f(x) = x5 kw;Wk; g(x) = x4

A vd;gJ kjpg;gfk; vdt[k;

B vd;gJ Jizkjpg;gfk; vdt[k; bfhs;f.

f vd;gJ xw;iwg;gil rhh;g[ vd;gjhy; kjpg;gfj;jpy; cs;s 

xt;bthU cWg;g[k; Jizkjpg;gfj;jpy; cs;s xnu xU 

cWg;g[ld; bjhlh;g[ bfhz;oUf;Fk;.

	 ∴ f vd;gJ 1 – 1 rhh;g[

nkYk; g(x) vd;gJ ,ul;ilg;gil rhh;g[ vd;gjhy; 

Jizkjpg;gfj;jpy; cs;s xd;Wf;F nkw;gl;l 

cWg;g[fSf;F xnu xU Kd; cU ,Uf;f tha;g;g[s;sJ.
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	 ∴ g vd;gJ 1 – 1 rhh;gy;y.

fog = f[g(x)] = f(x4) = 
54x    = x20 = xU ,ul;ilg;gil rhh;g[

	 ∴ f o g vd;gJ xd;Wf;F xd;whd rhh;gy;y.

	 17.	� A, B, C ⊆ N kw;Wk; f : A → B vd;w rhh;g[ f(x) = 2x + 1 
 vdt[k; kw;Wk; g : B → C MdJ g(x) = x2 vdt[k; 
tiuaWf;fg;gl;lhy;/ f o g kw;Wk; g o f-apd; tPr;rfj;ijf; 
fhz;f.

 jPh;t[: 

	 f : A → B       g : B → C     ,=;F A, B, C ⊆ N
	 f(x) = 2x + 1,      g(x) = x2

f o g d; tPr;R

	 (f o g)(x) = f [g(x)]     = f[x2]     = 2x2 + 1
∴ f o g d; tPr;R = {y / y = 2x2 + 1, x∈N}
∴ g o f(x)  = g[f(x)] = g[2x+1] = (2x+1)2

∴ g o f d; tPr;R  = {y / y = (2x+1)2, x∈N}
	 18.	� f(x) = 3x + 1, g(x) = x + 3 Mfpait ,U rhh;g[fs;. nkYk; 

gff(x) = fgg(x), vdpy; x-If; fhz;f.

 jPh;t[: 

gff(x) = g [f{f(x)}] = g [f(3x + 1)] = g [3(3x + 1) + 1] = g(9x + 4)
	 g(9x + 4) = [(9x + 4) + 3] = 9x + 7
fgg(x) = f[g{g(x)}] = f[g(x+3)] = f[(x+3)+3] = f(x+6)
	 f(x+6) = [3(x+6) +1] = 3x+19
	 gff(x) = fgg(x) 
vdnt/ 9x + 7 = 3x +19
	 9x – 3x = 12 ⇒ 6x = 12 ⇒ x = 2

	 19.	� f(x) = 2x + 3, g(x) = 1 – 2x kw;Wk; h(x) = 3x vdpy;  
f o (g o h) = (f o g ) o h. vd epWt[f.

 jPh;t[: 

	 f(x) = 2x + 3, g(x) = 1 – 2x, h(x) = 3x
,g;bghGJ

	 (f o g)(x) = f(g(x))
		  = f(1–2x) = 2(1–2x) + 3 = 2–4x+3 = 5–4x
nkYk; (f o g) o h(x) = (f o g) (h(x))
		  = (f o g) (3x) = 5 – 4(3x) = 5–12x  �......(1)
	 (g o h) (x) = g(h(x)) = g(3x) = 1 – 2(3x) = 1– 6x
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	 f o (g o h) (x) = f(1–6x)
		  =2(1–6x)+3 = 2–12x+3 = 5–12x � ......(2)
(1) kw;Wk; (2) ypUe;J ekf;Ff; fpilg;gJ/ 
	 (f o g) o h = f o (g o h) 

khw;W Kiw:

	 f(x) = 2x + 3, g(x) = 1 – 2x, h(x) = 3x
	 f o(g o h)	 =	 (f o g) o h
	 (2x +3) o [(1–2x) o 3x]	 =	 [(2x + 3) o (1–2x)] o 3x
	 (2x + 3) o [1–2(3x)]	 =	 [2(1–2x) + 3] o 3x
	 (2x + 3) o [1–6x]	 =	 [2–4 + 3] o 3
	 2(1–6x) + 3	 =	 [5–4x] o 3x
	 5–12x	 =	 5–12
	 f o (g o h)	 =	 (f o g) o h
epqgpf;fg;gl;lJ.

	 20.	� bfhLf;fg;gl;;l f(x), g(x), h(x) Mfpatw;iwf; bfhz;L  
(f o g) o h = f o (g o h ) vdf; fhl;Lf. (i) f(x) = x–1, g(x) = 
3x+1 kw;Wk; h(x) = x2      (ii) f(x) = x2    g(x) = 2x kw;Wk;   
h(x) = x+4    (iii) f(x) = x – 4 , g(x) = x2 kw;Wk; h(x) = 3x – 5
 jPh;t[: 

f(x) = x–1,,    g(x) = 3x+1,   h(x) = x2

(i)	 LHS
	 f o g = f[g(x)] = f[3x+1] = 3x+1–1 = 3x
	 (f o g) o h = f o g[h(x)] = fog[x2] = 3[x2] = 3x2 � ...... (1)
	 RHS
	 g o h = g[h(x)] = g[3x2] = 3x2+1
	 (f o g) o h = f [g o h] = f[3x2+1] = 3x2+1 – 1 = 3x2 �...... (2)
	 ∴ (1) & (2),  (f o g) o h = f o (g o h) rhpghh;f;fg;gl;lJ.

khw;W Kiw:

	 f o(g o h)	 =	 (f o g) o h
	 (x – 1) o [(3x + 1) o x2]	 =	 [(x – 1) o (3x + 1)] o x2

	 (x – 1) o [3x2+1]	 =	 [3x+1 – 1] o x2

	 3x2+1–1	 =	 (3x) o 3x2

	 3x2	 =	 3x2

	 f o (g o h)	 =	 (f o g) o h rhpghf;fg;gl;lJ.
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(ii)	 f(x) = x2    g(x) = 2x   h(x) = x + 4
	 fog	 = f[g(x)] 
		  = f[2x]
		  = [2x]2 = 4x2

	 (fog)oh	= (fog) h(x)
		  = (fog) (x+4) 
		  = 4(x+4)2

		  = 4[x2+8x+16]
		  = 4x2+32x+64 
� ....... (2)

goh = g[h(x)]	= g (x+4)
		  = 2 (x+4)
fo(goh)	 = f [2(x+4)]
		  = [2(x+4)] 
� ...... (2)

	 (1) & (2) apypUe;J/ (fog)oh = fo(goh) rhpghh;f;fg;gl;lJ.

khw;W Kiw:

	 f o(g o h)	 =	 (f o g) o h
	 x2 o [(2x) o (x+4)]	 =	 [x2 o (2x)] o (x+4)
	 x2 o [2(x+4)]	 =	 (2x) o (x+4)
	 [2(x+4)]2	 =	 [2(x+4)]2

	 4[x2+8x+16]	 =	 4[x2+8x+16]
	 f o (g o h)	 =	 (f o g) o h rhpghh;f;fg;gl;lJ

(iii)	 f(x) = x – 4      g(x) = x2     h(x) = 3x – 5
	 fog = f[g(x)] = f [x2] = x2 – 4
	 (f o g) o h = f o g[h(x)] = f o g [3x – 5] = (3x – 5)2 – 4 → (1)
	 g o h = g[h(x)] = g [3x – 5] = (3x – 5)2

	 f o (g o h) = f o (3x – 5)2 = (3x – 5)2 – 4� → (2)
	 ∴ (1) & (2), (f o g) o h = f o (g o h) rhpghh;f;fg;gl;lJ.

khw;W Kiw:
	 f o(g o h)	 =	 (f o g) o h
	 (x – 4) o [x2 o (3x–5)]	 =	 [(x – 4) o x2] o (3x – 5)
	 (x – 4) o [(3x–5)2]	 =	 [x2 – 4] o (3x – 5)
	 (3x–5)2 – 4	 =	 (3x–5)2 – 4
	 f o (g o h)	 =	 (f o g) o h rhpghh;f;fg;gl;lJ.
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 rpe;jid tpdhf;fs; jPh;t[fSld; 5 kjpg;bgz;fs;

	 1.	� f = {(1, 2), (3, 4), (2, 2)} g = {(2, 1), (3, 1), (4, 2)}. "f"  "g" 
Mfpatw;iw mk;g[f;Fwpapl;l totpy; jUf. nkYk; f o g 
g o f Mfpatw;iw thpirn$hofspd; fzkhf vGJf.

 jPh;t[: 

1

2

3

2

2

4

f

>

>

>

>
2

3

4

1

2

g

>
>

>

>

	 f o g(2)	 =	 f [g(2)]
		  =	 f(1)
		  =	 2

	 g o f (1)	 =	 g [f(1)]
		  =	 g(2)
		  =	 1

	 f o g(3)	 =	 f [g(3)]
		  =	 f(1)
		  =	 2

	 g o f (2)	 =	 g [f(2)]
		  =	 g(2)
		  =	 1

	 f o g(4)	 =	 f [g(4)]
		  =	 f(2)
		  =	 2

	 g o f (3)	 =	 g [f(3)]
		  =	 g(4)
		  =	 2

∴ f o g = {�(2, 2), (3, 2), (4, 2)} ∴ g o f = {�(1, 1), (2, 1), (3, 2)}
	 2.	�  f, g: R → R f(x) = 2x–|x| g(x) = 2x+|x| vdpy; f o g kw;Wk;  

g o f Mfpatw;iwf; fhz;f.

 jPh;t[: 

|x| = 
0

0

x if x
x if x

− <
 ≥

∴ f(x) = 2x – |x|

f(x) = 
2 ( ) 0

2 0

x x if x
x x if x

− − <
 − ≥

	 f(x) = 
3 0

0

x if x
x if x

<
 ≥

g(x) = 2x+|x|

g(x) = 
2 0

2 0

x x if x
x x if x

− <
 + ≥

	 g(x) = 
0

3 0

x if x
x if x

<
 ≥

f o g[x]	 =	 f [g(x)]
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	 =	 [ ] 0

[3 ] 0

f x if x
f x if x

<
 ≥

	         =	
3 0

3 0

x if x
x if x

<
 ≥

f o g[x] = 3x for all the values of x
g o f [x]	 =	 g[f (x)]

	 =	
(3 ) 0

( ) 0

g x if x
g x if x

<
 ≥

	   =	
3 0

3 0

x if x
x if x

<
 ≥

g o f [x] = 3x for all the values of x.
	 3.	�  f : R → R f (x) = 2x2–1 vdpy; 17, 4 –2 Mfpatw;wpd; Kd; 

cUf;fisf; fhz;f. 
 jPh;t[: 

	 f(x)	 =	 2x2–1
	 17	 =	 2x2–1
	 17+1	 =	 2x2

	 2x2	 =	 18
	 x2	 =	 9
	 x	 =	 ±3

	 f(x)	 =	 2x2–1
	 4	 =	 2x2–1
	 4+1	 =	 2x2

	 2x2	 =	 5
	 x2	 =	 5

2
    x  = ± 5

2
17 d; Kd; cUf;fs;:

3, –3
4 d; Kd;cUf;fs;:

 5

2
,  – 5

2
	 f(x)	 =	 2x2–1
	 –2	 =	 2x2–1
	 1–2	 =	 2x2

	 2x2	 =	 –1

	 x2	 =	 – 1

2
;  x = 1

2
−

∴ –2
	 4.	 gpd;tUk; rhh;g[fspd; kjpg;gf=;fis vGJf. 

		  (i) f(x) = 1+
−

2
9

x
x

	 ii) P(x) = −
+2

5
4 1x

		  iii) g(x) = − 2x 	 iv) h(x) = x+6  
 jPh;t[: 

i)	 f(x) = 
2 1

9

x
x

+
−
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	 x = 9 vDk; nghJ f(x) I tiuaWf;f ,ayhJ.

	 ∴ kjpg;gfk; = R – {9}

ii)	 x d; midj;J kjpg;g[fSf;Fk; p(x) fhz ,aYk;.

	 ∴ rhh;gfk; = R

iii)	 g(x) = 2x −
	� x < 2, vdpy; th;f;f @y FwpaPl;ow;Fs; Fiw vz; 

kl;Lnk fpilf;Fk;.

	 ∴ kjpg;gfk; = [2, ∞)

iv)	 x d; midj;J kjpg;g[fSf;Fk; h(x) fhz ,aYk;.

	 ∴ rhh;gfk; = R

 gapw;rpf;fhd tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� A = {x ∈ N | 1 < x < 4}, B = {x ∈ W | 0 ≤ x < 2} kw;Wk;  
C ={x ∈ N |x < 3} vd;f. A × (B ∩ C) = (A × B) ∩ (A × C) 
vd;gtdtw;iwr; rhpghh;f;f.

	 2.	� f: A → B vd;w rhh;ghdJ f(x) = 
2

x
 –1, vd tiuaWf;fg; 

gLfpwJ. ,=;F A = {2, 4, 6, 10, 12}, B = {0, 1, 2, 4, 5, 9} 

Mf ,Uf;Fk; nghJ rhh;g[ f-I gpd;tUk; Kiwfspy; 

Fwpf;f. (i) thpir nrhofspd; fzk; (ii) ml;ltiz  

(iii) mk;g[f;Fwp glk; (iv) tiuglk;.

	 3.	� A vd;gJ 8-I tplf; Fiwthd ,ay; vz;fspd; fzk;/ 

B vd;gJ 8-I tplf; Fiwthd gfh vz;fspd; fzk; 

C vd;gJ ,ul;ilg;gil gfh vz;fspd; fzk; vdpy; 

fPH;f;fz;ltw;iwr; rhpghh;f;f. (A∩B)×C = (A×C) ∩ (B×C)

	 4.	� X = {–5, 1, 3, 4} kw;Wk; Y = {a, b, c} vdpy; X-ypUe;J Y-f;F 

gpd;tUk; cwt[fspy; vit rhh;ghFk;> 
		�  (i) R1 = {(–5, a), (1, a), (3, b)} (ii) R2 = {(–5, b), (1, b), (3, a), (4, c)} 

(iii) R3 = {(–5, a), (1, a), (3, b), (4, c), (1, b)}

	 5.	� f = {(1, 2), (2, 2), (3, 2), (4, 3), (5, 4)} vd;w rhh;gpid  

(i) mk;g[f;Fwp glk; (ii) ml;ltiz (iii) tiuglk;  

@ykhff; Fwpf;ft[k;.
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X    fzf;F 31

 rpe;jid tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	 f (x) = 
3 2, 5 0

3, 0 5

2 3, 5 10

x x
x x

x x

− − ≤ <
 + ≤ <
 − ≤ <

 vdpy; 

		  (i) f (–4) + f (4) + f (8)

		  (ii) 2 ( 3) (2)

(7) 2 ( 1)

f f
f f

− +
+ −

 Mfpatw;iwf; fhz;f.

	 2.	�  f(x) = x2+4, g(x) = 3x–2, h(x) = x–5 vdpy; rhh;g[fspd; nrh;g;g[/ 

``nrh;g;g[ tpjpf;F cl;gl;lJ~~ vd epWt[f.


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vz;fSk; bjhlh;thpirfSk;
myF

2

 gyt[s; bjhpt[ tpdhf;fs; 1 kjpg;bgz;

	 1.	� a{f;spod; tFj;jy; Jizj; njw;wj;jpd; go/ a kw;Wk; 
b vd;w kpif KGf;fSf;F/ jdpj;j kpif KGf;fs; q 
kw;Wk; r, a = bq + r vd;wthW mika[khdhy;/ ,=;F r 
MdJ/

1) 1 < r < b	 2) 0 < r < b
3) 0 < r < b	 4) 0 < r < b� tpil: 3)

	 2.	� a[{f;spod; tFj;jy; Jizj; njw;wj;ijg; gad;gLj;jp/ 
ve;j kpif KGtpd; fdj;ija[k; 9 My; tFf;Fk;nghJ 
fpilf;Fk; kPjpfs;

1) 0, 1, 8	 2) 1, 4, 8
3) 0, 1, 3	 4) 1, 3, 5� tpil: 1)

	 3.	� 65 kw;Wk; 117-apd; kP.bgh.t-it 65m–117 vd;w totpy; 
vGJk;nghJ m-apd; kjpg;g[

1) 4	 2) 2
3) 1	 4) 3� tpil: 2)

	 4.	� 1729-I gfhf; fhuzpg;gLj;Jk;nghJ/ me;jg; gfh 
vz;fspd; mLf;Ffspd; TLjy; 
1) 1	 2) 2
3) 3	 4) 4� tpil: 3)

	 5.	� 1 Kjy; 10 tiua[s;s (,uz;L vz;fSk; cl;gl) 
midj;J vz;fshYk; tFgLk; kpfr;rpwpa vz;

1) 2025	 2) 5220
3) 5025	 4) 2520� tpil: 4)

	 6.	 74k ≡ ________ (kl;L 100).
1) 1	 2) 2
3) 3	 4) 4� tpil: 1)

	 7.	� F1 = 1, F2 = 3 kw;Wk; Fn = Fn – 1 + Fn–2 vdf; bfhLf;fg;god; 
F5  MdJ
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X    fzf;F 33

1) 3	 2) 5
3) 8	 4) 11� tpil: 4)

	 8.	� xU Tl;Lj; bjhlh;thpirapd; Kjy; cWg;g[ 1 kw;Wk; 
bghJ tpj;jpahrk; 4 vdpy;/ gpd;tUk; vz;fspy; vJ 
,e;jf; Tl;Lj; bjhlh;thpirapy; mika[k;>

1) 4551	 2) 10091
3) 7881	 4) 13531� tpil: 3)

	 9.	� xU Tl;Lj; bjhlh;thpirapd; 6-tJ cWg;gpd; 6 
kl=;Fk;/ 7-tJ cWg;gpd; 7 kl=;Fk;/ rkk; vdpy;/ 
mf;Tl;Lj; bjhlh;thpirapd; 13-tJ cWg;g[

1) 0	 2) 6
3) 7	 4) 13� tpil: 1)

	 10.	� xU Tl;Lj; bjhlh;thpirapy; 31 cWg;g[fs; cs;sd. 
mjd; 16-tJ cWg;g[ m vdpy;, me;jf; Tl;Lj; bjhlh; 
thpirapy;  cs;s vy;yh cWg;g[fspd; TLjy;.

1) 16 kP	 2) 62 kP

3) 31 kP	 4) 31

2
 kP� tpil: 3)

	 11.	� xU Tl;Lj; bjhlh;thpirapy; Kjy; cWg;g[ 1 kw;Wk;; 
bghJ tpj;jpahrk; 4. ,e;jf; Tl;Lj; bjhlh;thpirapd; 
vj;jid cWg;g[fisf; Tl;odhy; mjd; TLjy; 120 
fpilf;Fk;>

1) 6	 2) 7
3) 8	 4) 9� tpil: 3)

	 12.	� A = 265 kw;Wk; B= 264 + 263 + 262 + …. + 20 vdf; bfhLf;fg; 
gl;Ls;sJ. gpd;tUtdtw;wpy; vJ cz;ik> 
1) B MdJ A-I tpl 264 mjpfk;

2) A kw;Wk; B rkk; 

3) B MdJ A-I tpl 1 mjpfk; 

4) A MdJ B-I tpl 1 mjpfk;� tpil: 4)

	 13.	 , , , ,. . . .
3 1 1 1

16 8 12 18
 vd;w bjhlh;thpirapd; mLj;j cWg;g[

1) 
1

24
	 2) 1

27

3) 2

3
	 4) 

81
� tpil: 3)
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34 Å˜ò£M¡.....

	 14.	� t1, t2, t3…… vd;gJ xU Tl;Lj;bjhlh;thpir vdpy; t6, 
t12, t18…… vd;gJ

1) xU bgUf;Fj; bjhlh;thpir

2) xU Tl;Lj; bjhlh;thpir

3) �xU Tl;Lj; bjhlh;thpira[ky;y/  

bgUf;Fj; bjhlh;thpira[ky;y.

4) xU khwpypj; bjhlh; thpir� tpil: 2)
	 15.	 (13 + 23 + 33 +….+153) – (1+ 2 + 3 + …..+ 15) apd; kjpg;g[

1) 14400	 2) 14200
3) 14280	 4) 14520� tpil: 3)

 rpe;jid tpdhf;fs; 1 kjpg;bgz;

	 1.	 -3,-3,-3 … vd;gJ vj;jifa bjhlh; thpir>

1) Tl;Lj;bjhlh; thpir

2) bgUf;Fj;bjhlh;thpir

3) nkw;fz;l ,uz;Lk; my;y

4) Tl;Lj;bjhlh; kw;Wk; bgUf;Fj;bjhlh;� tpil: 4)
	 2.	� f(x) = (–1)x vd;gJ N-ypUe;J  Z-f;F tiuaWf;fg;gl;Ls;sJ/ 

vdpy; f-d; tPr;rfk; 
1) {1}	 2) N
3) {1, –1}	 4) Z� tpil: 3)

	 3.	 2 + 4 + 6 + … + 2k = 90, vdpy; k-d; kjpg;g[

1) 8	 2) 9
3) 10	 4) 11� tpil: 2)

	 4.	 Σn = 55, vdpy; Σn3 =  _________
1) 3025	 2) 166375
3) 1540	 4) 55� tpil: 1)

	 5.	 1 – x + x2 – x3 + x4 = _________ (x ≠ 1)

1) –x5	 2) 
5 1

1

x
x

+
+

3) 
5 1

1

x
x

−
+

	 4) ,tw;wpy; VJkpy;iy

� tpil: 2)

	 6.	�  + −b c a
a

, + −c a b
b

, + −a b c
c

 vd;gd xU Tl;Lj;bjhlh; 
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		�  thpir vdpy; fPH;fz;ltw;Ws; vit Tl;Lj;bjhlh; 
thpirahFk;>

1) a, b, c	 2) a2, b2, c2

3) 1 1 1
, ,

a b c
	 4) ,tw;wpy; VJkpy;iy

� tpil: 3)

	 7.	� xU Tl;Lj;bjhlh; thpirapy; m MtJ cWg;g[ 1
n

,  

n MtJ cWg;g[ 1
m

 vdpy; Kjy; mn cWg;g[fspd; TLjy;

1) mn+1	 2) 1

2

mn +

3) 1

2

mn − 	 4) 1

3

mn − � tpil: 2)

	 8.	  ....+ + + +2 8 18 32  n cWg;g[fspd; TLjy;

1) ( 1)

2

n n + 	 2) 2n(n+1)

3) ( 1)

2

n n + 	 4) 1� tpil: 3)

	 9.	 fPH;fz;ltw;Ws; vit 3825 d; gfh fhuzp my;y>

1) 3	 2) 5
3) 11	 4) 17� tpil: 3)

	 10.	� xU fjphpaf;fg; bghUs; rpije;J mjd; kPjKs;s

		�  gFjpahdJ Kotpyp thuj;jpy; b = 1 – . . . .
 + +  
1 1
2 4

to ∞
vdf; bfhLf;fg;gLfpwJ vdpy;

1) 0	 2) 1

3) 1

2
	 4) 1

2
� tpil: 1)

 2 kjpg;bgz; tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	 TLjy; fhz;f. 1 + 3 + 5 + ….. + 55.
 jPh;t[: 

	 1 + 3 + 5 + …. + l = 
2

1

2

l + 
  

	 1 + 3 + 5 + …. + 55 = 
2

55 1

2

+ 
    = 

2
56

2
 
  

  =  282 = 784
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	 2.	 TLjy; fhz;f.	(i) 1 + 3 + 5 + ... 40 cWg;g[fs; tiu

				   (ii) 2 + 4 + 6 +...+ 80 
 jPh;t[: 

(i)	 1 + 3 + 5 + ... n cWg;g[fs; tiu TLjy; = n2

	 1 + 3 + 5 + …40 cWg;g[fs; tiu TLjy; = (40)2 = 1600
(ii)	 2 + 4 + 6 + … + 80 = 2 [1 + 2 + 3 + … + 40]

		  = 2 ( 1)

2

n n + 
  

  = 40 × 41 = 1640

	 3.	 TLjy; fhz;f. 12 + 22 + ... + 192

 jPh;t[: 

	 12 + 22 + ... + n2 = ( 1)(2 1)

6

n n n+ +

	 12 + 22 + ... + 192 = 
19 20 39

2 3

× ×
×

 = 19 × 130 	= 2470

	 4.	 TLjy; fhz;f: 1 + 2 + 3 + …. + 60
 jPh;t[: 

1 + 2 + 3 + …. + 60 =  
( 1)

2

n n + 
  

 = 
60 61

2

×
 = 30 × 61 = 1830

	 5.	 TLjy; fhz;f: 3 + 6 + 9 + …. + 96 
 jPh;t[: 

	 3 + 6 + 9 + …. + 96 = 3(1 + 2 + 3 + … + 32)

		  = 3
32 33

2

× 
  

 = 3 × 328 = 1584

	 6.	 TLjy; fhz;f: 1 + 3 + 5 + …. + 71
 jPh;t[: 

1 + 3 + 5 + …. + 71 = 
2

1

2

l + 
  

 

			       = 
2 2

71 1 72

2 2

+   =      
 = (36)2   = 1296

	 7.	 TLjy; fhz;f: 62 + 72 + 82 + ... + 212

 jPh;t[: 

62 + 72 + 82 + ... + 212

	 = �(12 + 22 + 32 ... +212) – (12 + 22 + 32 ... + 52)

	 = ( 1)(2 1)

6

n n n+ +  – ( 1)(2 1)

6

n n n+ +
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	 = 21(21 1)(42 1)

6

+ +  –  5(5 1)(10 1)

6

+ +

	 = 21 22 43

6

× ×  – 5 6 11

6

× × 	 = 3311 – 55	 = 3256.

	 8.	 TLjy; fhz;f: 13 + 23 + 33 + ... +163

 jPh;t[: 

	 13 + 23 + 33 + ... + n3 = 
2

( 1)

2

n n + 
  

	 13 + 23 + 33 + ... +163 = 
2

16 17

2

× 
  

  = [136]2 = 18496

	 9.	 1 + 2 + 3 +…+ n = 666 vdpy;/ n-apd; kjpg;g[f; fhz;f.

 jPh;t[: 

    1 + 2 + 3 + ...... + n = 666

	
( 1)

2

n n + 
  

	 =	 666

	 n2 + n	 =	 1332
	 n2 + n – 1332	 =	 0
	 (n – 36) (n + 37)	 =	 0
	 n = –37 (m) n = 36
	 n = 36 (n = –37 Vw;fj;jf;fjy;y)

	 10.	� 1 + 2 + 3 +... + k = 325, vdpy; 13 + 23 + 33 + ... + k3 apd; 

kjpg;g[ fhz;f.

jPh;t[:

1 + 2 + 3 + ... + k = ( 1)

2

k k +  = 325

13 + 23 + 33 + ... + k3 = 
2

( 1)

2

k k + 
  

= (325)2 = 105625

	 11.	� 13 + 23 + 33 + ...+ k3 = 44100 vdpy; 1 + 2 + 3 + ... + k apd; 

kjpg;g[ fhz;f.

jPh;t[:

13 + 23 + 33 + ...+ k3 = 44100 = 
2

( 1)

2

k k + 
  

	 1 + 2 + 3 + … + k = 
( 1)

2

k k +
 = 44100  = 210

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


38 Å˜ò£M¡.....

	 12.	 a{f;spod; tFj;jy; Jizj; njw;wk;.

jPh;t[:

a kw;Wk; b (a > b) vd;gd VnjDk; ,U kpif KGf;fs; 

vdpy; a = bq + r, 0 ≤ r < b vd;wthW q, r vDk; jdpj;j kpif 

KGf;fs; fpilf;Fk;.

	 13.	� xU eghplk; 532 g{e;bjhl;ofs; cs;sd. mth; thpirf;F 

21 g{e;bjhl;ofs; tPjk; mLf;f tpUk;gpdhh;. vj;jid 

thpirfs; KGik bgWk; vdt[k; kw;Wk; vj;jid 

g{e;bjhl;ofs; kPjkpUf;Fk; vdt[k; fhz;f.

jPh;t[:� 25
21 532

42
112
105

7

	 a{f;spod; njw;wg;go

	 a = bq + r
	 532 = 21 q + r ⇒ 532 = 21 × 25 + 7
	 25 thpirfs; KGikbgWk;

	 7 g{e;bjhl;ofs; kPjkpUf;Fk;.

	 14.	� bjhlh;r;rpahd ,U kpif KGf;fspd; bgUf;fw;gyd;  

2 My; tFgLk; vd epWt[f.

jPh;t[:

bjhlh;r;rpahd ,Ukpif KG x kw;Wk; x + 1 vd;f.

bgUf;fy; gyd; = x (x + 1)
go 1 :	 x vd;gJ xh; ,ul;ilg;gil vz; vd;f.

	 x = 2k ⇒ x (x + 1) = 2k (2k + 1)	 2 My; tFgLk;

go 2 :	 x vd;gJ xh; xw;iwg;gil vz; vd;f.

x = 2k+1 ⇒	 x (x + 1)	 = (2k + 1) (2k + 1 + 1)
		  = (2k + 1) (2k + 2)
		  = 2 (2k + 1) (k + 1)
	 2 My; tFgLk;

∴ bjhlh;r;rpahd ,uz;L kpif KGf;fspd; 

bgUf;fy;gyd; 2 My; tFgLk;.

	 15.	� a{f;spod; tFj;jy; tHpKiwiag; gad;gLj;jpg; 84, 90 
kw;Wk; 120d; kP.bgh.t fhz;f. 
jPh;t[:

	 a{f;spod; njw;wg;go a = bq + r
	 90 = 84q + r (b ≠ 0)
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	 90 = 84 × 1+ 6 ⇒ 84 = 6 × 14 + 0
∴ 84, 90 d; kP.bgh.t = 6.
nkYk; 120, 6 d; kP.bgh.t fhd 120 = 6 × 20 + 0
	 ∴ 84, 90, 120 d; kP.bgh.t 6

	 16.	� 32 kw;Wk; 60 Mfpatw;wpd; kPg;bgU bghJ tFj;jp d vd;f, 
d =  32x + 60y vdpy; x kw;Wk; y vd;w KGf;fisf; fhz;f.

jPh;t[:

	 a{f;spod; njw;wg;go a = bq+r
	 60 = 32 × 1 + 28 ⇒ 32 = 28 × 1 + 4
	 28 = 4 × 7 + 0 ⇒ 32, 60-d; kP.bgh.t 4
mjhtJ d = 4. nkYk; d = 32x + 60y ⇒ 4 = 32x + 60y 
	 4 = 32(2) + 60(–1) ⇒ ∴ x = 2, y = –1 MFk;.

	 17.	� ve;j ,U mLj;jLj;j kpif KGf;fs; rhh;gfh vz;fs; 

vd epWt[f.

jPh;t[:

	 VnjDk; ,uz;L kpif KGf;fs; x+1, x vd;f.

	 (a, b) apd; kP.bgh.t (a – b, b) apd; kP.bgh.t

	 (x+1, x) apd; kP.bgh.t   = (x + 1 – x, x)
	 (x+1, x) apd; kP.bgh.t   = (1, x)
	 (x+1, x) apd; kP.bgh.t = 1 
∴ x + 1, x vd;gd rhh;gfh vz;fshFk;.

	 18.	�  × × ×31 2 4
1 2 3 4

xx x xp p p p  = 113400 ,=;F, p1, p2, p3, p4 vd;gd 

VWthpirapy; mike;j gfh vz;fs; kw;Wk; x1, x2, x3, x4  
vd;gd KGf;fs; vdpy; p1, p2, p3, p4 kw;Wk; x1, x2, x3, x4 
Mfpatw;wpd; kjpg;g[fisf; fhz;f.

jPh;t[:
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2 113400
2 56700
2 28350
3 14175
3 4725
3 1575
3 525
5 175
5 35
7 7

1

113400 = 23 × 34  × 52 × 71

∴ P1 = 2, P2 = 3, P3 = 5, P4 = 7
     x1 = 3, x2 = 4, x3 = 2, x4 = 1

	 19.	� ab × ba = 800 vd;wthW mika[k; ,U kpif KGf;fs; ‘a’ 
kw;Wk; ‘b’ I fhz;f.

jPh;t[:

	 800 = ab × ba 
	 800 = 2 × 2 × 2 × 2 × 2 × 5 × 5 
		  = 25 × 52 
	 ∴ a = 2 , b = 5 (m) a = 5, b = 2

	 20.	� Kw;gfy; 7 kzpf;F 100 kzp neuj;jpw;Fg; gpwF neuk; 
vd;d> 
jPh;t[:

	 100	 ≡	 x (kl;L 24)�
4

24 100
96

4
	 100 – x	 =	 24 n
100 – x vd;gJ 24 My; tFgLk;. (100 – 4 = 96)
∴ x d; kPr;rpW kjpg;g[ 4.
Kw;gfy; 7 kzpf;F 100 kzp neuj;jpw;Fg; gpwF

neuk; = 7 + 4 = Kw;gfy; 11
	 21.	� gpw;gfy; 11 kzpf;F 15 kzp neuj;jpw;F Kd;g[ neuk; 

vd;d>

jPh;t[:

	 gpw;gfy; 11 kzp = 23 kzp

	 15 kzp neuj;jpw;F Kd;g[

	 23 – 15 ≡ 8 (kl;L 24)
	� gpw;gfy; 11 kzpf;F 15 kzp neuj;jpw;F Kd;g[ neuk; 

Kw;gfy; 8 kzp.
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	 22.	� Kjy; 10 ,ay; vz;fshy; kPjpapd;wp tFglf;Toa rpwpa 

vz; vJ>

jPh;t[:

		  Kjy; 10 ,ay; vz;fs; 1/ 2/ 3/ ......../ 10.

10 ,ay; vz;fspd; kP.bgh.k

	 2 = 2 × 1 
	 3 = 3 × 1
	 4 = 2 × 2 = 22   
	 5 = 5 × 1 
	 6 = 2 × 3
	 7 = 7 × 1
	 8 = 2 × 2 × 2 = 23

	 9 = 3 × 3 = 32 
	 10 = 2 × 5
	 ∴ kP.bgh.k = 23 × 32 × 5 × 7 = 8 × 9 × 5 × 7 = 2520

	 23.	 jPh;f;f: 5x ≡ 4 (kl;L 6)
jPh;t[:

	 5x ≡ 4 (kl;L 6)
	 5x – 4  = 6k
	 5x = 6k +4

	 x = 
6 4

5

k +
 k = 1, 6, 11, ….

	 k = 1 vdpy; x = 
6(1) 4 6 4 10

2
5 5 5

+ += = =

	 k = 6 vdpy; x = 6(6) 4 36 4 40
8

5 5 5

+ += = =

	 k = 11 vdpy; x = 
6(11) 4 66 4 70

14
5 5 5

+ += = =
	 ∴ x = 2, 8, 14, ……

	 24.	� 3x ≡ 1 (kl;L 15) vd;w rkd;ghl;ow;F vj;jid KG vz; 
jPh;t[fs; cs;sd vdf; fhz;f.

jPh;t[:

	 3x ≡ 1 (kl;L 15) vd;gij

	 3x – 1 = 15k, k vd;gJ VnjDk; xU KG vd vGjyhk;.

	 3x = 15k + 1 

	 x = 
15 1

3

k +
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	 x = 5k + 1

3
 

5k vd;gJ xU KG vz;

5k + 1

3
 vd;gJ xU KG vz; my;y. 

vdnt ,r;rkd;ghl;ow;F KG vz; jPh;t[ ,y;iy.

	 25.	 jPh;f;f:  8x ≡ 1 (kl;L 11)
jPh;t[:

	 8x ≡ 1 (kl;L 11) 
	 8x – 1 = 11n ⇒ 8x  = 11n + 1  ⇒ 	 x = 

11 1

8

n +

	 n = 5 ⇒ x = 7 
	 n = 13 ⇒ x = 18…….

	 26.	 jPh;f;f: 3x – 2 ≡  0 (kl;L 11)
jPh;t[:

	 3x – 2 ≡ 0 (kl;L 11)
	 3x – 2 = 11k
	 3x = 11k + 2

	 x = 
11 2

3

k +
, k = 2, 5, 8, ….

	 k = 2 vdpy; x = 11(2) 2 22 2 24
8

3 3 3

+ += = =

	 k = 5 vdpy; x = 11(5) 2 55 2 57
19

3 3 3

+ += = =

	 k = 8 vdpy; x = 
11(8) 2 88 2 90

30
3 3 3

+ += = =

	 ∴ x = 8, 19, 30, ……

	 27.	 281 I 17 My; tFf;Fk;nghJ fpilf;Fk; kPjp fhz;f.

jPh;t[:�
	 281 ≡ (29)9  ------- (1)   [∴ 29 ≡ 512]�

30
17 512

510
2

	 29 ≡ 2 (kl;L 17)
	 (1) ⇒ 281 ≡ (2)9 (kl;L 17)
		  = 2 (kl;L 17)
	 ∴ kPjp 2 MFk;.

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


X    fzf;F 43

	 28.	� 67 + x ≡ 1 (kl;L 4) vd;gjw;F bghUe;jf;Toa Fiwe;jgl;r 

kpif x?If; fhz;f.

jPh;t[:

	 67 + x ≡ 1 (kl;L 4)
	 67 + x – 1 = 4n
	 66 + x = 4n
	 66 + x vd;gJ 4 d; kl=;F

	 66 I tpl mjpfkhd 4 d; kl=;F 68.
	 vdnt x d; Fiwe;jgl;r kjpg;g[ 2 MFk;.

	 29.	 jPh;f;f: 5x ≡ 4 (kl;L 6)
jPh;t[:

	 5x ≡ 4 (kl;L 6)
	 5x – 4 = 6n
	 5x – 4 vd;gJ 6 d; kl=;F

	 ∴ x d; kPr;rpW kjpg;g[ 2 MFk;. (∴ 5(2) – 4 = 6)
	 30.	� xU rpdpkh mu=;fpd; Kjy; thpirapy; 20 ,Uf;iffSk; 

bkhj;jk; 30 thpirfSk; cs;sd. mLj;jLj;j xt;bthU 
thpirapYk; mjw;F Ke;ija thpiria tpl ,uz;L 
,Uf;iffs; TLjyhf cs;sd. filrp thpirapy; 
vj;jid ,Uf;iffs; ,Uf;Fk;>

jPh;t[:

	 Kjy; cWg;g[ a = 20
	 bghJ tpj;jpahrk; d = 2
 ∴ filrp thpirapy; cs;s ,Uf;iffspd; vz;zpf;if

					      tn = a + (n – 1)d
					     t30 = a + 29d
					          = 20 + 29(2)
					          = 20 + 58
					          = 78

	 31.	� –11, –15, –19, ... vd;w Tl;Lj; bjhlh;thpirapd; 19 MtJ 
cWg;igf; fhz;f.

jPh;t[:

	 Tl;Lj; bjhlhpd; n-tJ cWg;g[

	 tn	 =	 a + (n–1)d
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	 a = –11; d = –15 + 11 = –4; n = 19
	 t19	 =	 –11 + 18(–4) ⇒ –11 – 72
	 t19	 =	 –83

	 32.	� 16, 11, 6, 1... vd;w Tl;Lj; bjhlh;thpirapy; –54 vd;gJ 
vj;jidahtJ cWg;g[>

jPh;t[:

	 n = 
l a

d
−

 + 1

a = 16; d = 11–16= –5; l = –54

n = 
54 16

5

− −
−

 + 1		 ⇒ n = 
70

5

−
−

 + 1	        ⇒ 14 + 1

n = 15
	 33.	� 9, 15, 21, 27, ..., 183 vd;w Tl;Lj; bjhlh;thpirapd; eL 

cWg;g[fisf; fhz;f.

jPh;t[:

a = 9, d = 6, l = 183

	 n	 =	
l a

d
−

+ 1	 ⇒  
183 9

6

−
 + 1	        ⇒  

174

6
 + 1

		  =	 29 + 1 = 30
∴ 15 MtJ cWg;g[k;/ 16 MtJ cWg;g[k; eL cWg;g[fshFk;.

	 tn = a + (n–1) d
	 ∴ t15	 =	 a + 14 d	 t16	 =	 a + 15d
		  =	 9 + 14(6)		  =	 9 + 15(6)
		  =	 9 + 84		  =	 9 + 90
		  =	 93		  =	 99
∴ 93, 99 vd;gd ,f;Tl;Lj; bjhlh; thpirapd; eL 

cWg;g[fshFk;.

	 34.	� 3 + k, 18 – k, 5k + 1 vd;git xU Tl;Lj; bjhlh;thpirapy; 
cs;sd vdpy;/ k?apd; kjpg;g[ fhz;f.

jPh;t[:

3 + k, 18 – k, 5k + 1 vd;git xU Tl;Lj; bjhlh;thpir

	 t2 – t1	 =	 t3 – t2
	 (18 – k) – (3 + k)	 =	 (5k + 1) – (18 – k)
	 15 – 2k	 =	 6k – 17
	 –2k – 6k	 =	 –17 – 15
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	 – 8k	 =	 – 32
	 k	 =	 4

	 35.	� 729, 243, 81,….. vd;w bgUf;Fj; bjhlh; thpirapd; 7 tJ 
cWg;igf; fhz;f. 

jPh;t[:

n MtJ cWg;g[	 tn = arn–1

			   a = 729, r = 
243

729
 = 

1

3
, n =7

			   t7 = 729 × 
7 1

1

3

−
 
  

	 t7 = 729 × 
6

1

3
 
  

	 t7 = 729 × 1

3
 × 1

3
 × 1

3
 × 1

3
 × 1

3
 × 1

3
 

	 t7 = 1.
	 36.	� 5, 15, 45…. vd;w bgUf;Fj; bjhlh;thpirapd; Kjy; 6 

cWg;g[fspd; TLjy; fhz;f.

jPh;t[:

	 a = 5, r = 
15

5
 = 3, n = 6

	 Sn	 =	
( 1)

1

na r
r

−
−

	 ⇒ S6 = 
65(3 1)

2

−

		  =	 5(729 1)

2

− 	 ⇒ 
5(728)

2
		  =	 5 × 364
	 S6	 =	 1820

	 37.	� x + 6, x + 12 kw;Wk; x + 15 vd;gd xU bgUf;Fj; bjhlh; 
thpirapd; bjhlh;r;rpahd @d;W cWg;g[fs; vdpy;/ x-d; 
kjpg;igf; fhz;f.

jPh;t[:

x + 6, x + 12 kw;Wk; x + 15 vd;gd xU bgUf;Fj; bjhlh; thpir

	
2

1

t
t 	 =	 3

2

t
t

		  ⇒  
12

6

x
x
+
+

  =  15

12

x
x

+
+

	 (x + 12)2	 =	 (x + 6) (x + 15)
	 x2 + 24x + 144	 =	 x2 + 21x + 90
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	 24x – 21x	 =	 90 – 144
	 3x	 =	 – 54

	 x	 =	 – 54

3
	 x	 =	 –18

	 38.	� xU bgUf;Fj; bjhlh; thpirapd; Kjy; cWg;g[  
a = –7, kw;Wk; bghJ tpfpjk; r = 6 vdpy; bgUf;Fj; 
bjhlh;thpiriaf; fhz;f.

jPh;t[:

Kjy; cWg;g[ a = –7,
bghJ tpfpjk; r = 6
bgUf;Fj; bjhlh; thpir = a, ar, ar2,…	
∴ njitahd bgUf;Fj; bjhlh; thpir  = –7, –42, –252

	 39.	� 7 × 5 × 3 × 2 + 3, vd;gJ xU gF vz;zh> cdJ tpilia 
epahag;gLj;Jf.

jPh;t[:

	 7 × 5 × 3 × 2 + 3 = 213
	 213 vd;w vz;zpy; cs;s ,yf;f=;fspd; TLjy;

	 = 2 + 1 + 3 = 6
	 6 vd;gij 3 tFf;Fk;

	 ∴ vdnt 213 I tFf;Fk; “3”.
	 ∴ 213 gfh vz; my;y. mJ xU gF vz;zhFk;.

 rpe;jid tpdhf;fs; jPh;t[fSld; 2 kjpg;bgz;fs;

	 1.	� xU epWtdk; 25 bjUf;fspy; brofis el jpl;lkpl;lJ. 
Kjy; bjUtpy; 1 broa[k;/ ,uz;lhtJ bjUtpy; 3 
broa[k;/ @d;whtJ bjUtpy; 9 broa[k; el Kot[ 
bra;ag;gl;lJ. ,t;ntiy epiwtila vj;jid 
brofs; njit>

jPh;t[:

	 ,J xU bgUf;Fj; bjhlh;thpirahFk;.

	 ∴ a = 1, r = 3, n = 25

	 Sn	 =	 ( 1)

1

na r
r

−
−

	 ⇒  
253 1

2

−
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	 2.	� 1
4

, – 1
2

, 1, –2, …. vd;w bgUf;Fj; bjhlh; thpirapd; 

10tJ cWg;igf; fhz;f.

jPh;t[:

	 Kjy; cWg;g[ a = 1

4

	 bghJ tpfpjk; r = 2

1

t
t

  = 

1
2

1
4

−
= –2

	 tn	 =	 arn – 1

	 t10	 =	 ar9

		  =	 1

4
 [–2]9	 ⇒ 

9 9( 1) .2

4

−
 = –27

	 3.	� 21, 18, 15, …. vd;w Tl;Lj; bjhlh; thpirapy; –81 
vj;jidahtJ cWg;;g[> nkYk; ,f;Tl;Lj;bjhlh; 

thpirapy; 0 Xh; cWg;ghFkh vd;gij fhuzj;Jld; 

tpsf;Ff.

jPh;t[:

	 Kjy; cWg;g[ a = 21
	 bghJ tpj;jpahrk; d = –3
	 filrp cWg;g[ l = –81
	cWg;g[fspd; vz;zpf;if/ n = l a

d
− +1

		  =	
81 21

3

− − 
 − 

+1	   ⇒ 
102

3

− 
 − 

+1

		  =	 34 + 1 = 35
	 ∴ –81 vd;gJ 35 MtJ cWg;g[ MFk;.

nkYk;	 tn	 =	 a + (n – 1) (d)
	 0	 =	 21 + (n – 1) (–3)
	 0	 =	 21 – 3n + 3
	 3n	 =	 24	 ⇒ n = 

24

3	 n	 =	 8
∴  �0 vd;gJ bfhLf;fg;gl;l Tl;Lj; bjhlh;thpirapd;  

8 tJ cWg;g[ MFk;.
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	 4.	� xU Tl;Lj; bjhlh;thpirapy; t18 – t14 = 32 vdpy; mjd; 

bghJ tpj;jpahrj;ijf; fhz;f.

jPh;t[:

	 t18 – t14 = 32
	 tn= a + (n – 1) (d)
	 (a + 17d) – (a +13d)	 = 32
	          a + 17d – a – 13d	 = 32
		  4d	= 32
		  d	 = 8

 gapw;rpf;fhd tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	 TLjy; fhz;f. 51 + 52 + 53 + ... + 92
	 2.	 TLjy; fhz;f. 93 + 103 + ... 213

	 3.	 kjpg;g[ fhz;f. (i) 1 + 2 + 3 + … + 50 (ii) 16 + 17 + 18 + … + 75
	 4.	� 13 + 23 + 33 + ... vd;w bjhlhpd; vj;jid cWg;g[fisf; 

Tl;odhy; TLjy; 14400 fpilf;Fk;>

	 5.	 1 + 11 +111 + … n cWg;g[fs; tiu TLjy; fhz;f. 
	 6.	� fPH;f;fz;l bjhlh;thpirfs; xt;bthd;wpYk; n-tJ 

cWg;g[ bfhLf;fg;gl;Ls;sJ. mjpy; Fwpg;gplg;gl;Ls;s 

cWg;g[fisf; fhz;f.

		  (i) an = 5

2

n
n +

; a6 kw;Wk; a13   (ii) an = – (n2 – 4); a4 kw;Wk; a11

	 7.	� an = 

2

2

1
; ,

3

; ,
2 1

n n is even n N
n

n n is odd n N
n

 − ∈ +

 ∈ +

xh; ,ul;il vz; n∈N

xh; xw;iw vz; n∈N
  

vd;gJ n-tJ cWg;g[ vdpy; a8 kw;Wk; a15 fhz;f.

	 8.	� a1 = 1, a2 = 1 kw;Wk; an = 2an – 1 + an – 2, n ≥  3, n ∈ N, vdpy;/ 

bjhlh; thpirapd; Kjy; MW cWg;g[fisf; fhz;f.

	 9.	� fPnH bfhLf;fg;gl;Ls;s Kjy; cWg;g[ a kw;Wk; bghJ 

tpj;jpahrk; d-f;Ff; Tl;Lj;bjhlh; thpirfisf; fhz;f.

(xt;bthd;Wk;)

		  (i) a=5, d=6	 (ii) a=7, d=–5	 (iii) a= 3

4
, d=

1

2
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	 10.	� x, 10, y, 24, z vd;git xU Tl;Lj; bjhlh;thpirapy; 

cs;sd vdpy; x, y, z, Mfpatw;wpd; kjpg;g[ fhz;f.

	 11.	� –11, –15, –19, ….. vd;w Tl;Lj; bjhlh;thpirapd; 19-tJ 

cWg;igf; fhz;f.

	 12.	� gpd;tUtdtw;wpd; TLjy; fhz;f. (i) 3, 7, 11,…. 40  
cWg;g[fs; tiu (ii) 102, 97, 92, …. 27 cWg;g[fs; tiu  
(iii) 6 + 13 + 20 + …. + 97 (xt;bthd;Wk;)

	 13.	� 3, 15, 27, 39 ...... vd;w bjhlh;thpirapd; 15-tJ 24-tJ 

kw;Wk; n tJ cWg;g[(bghJ cWg;g[) fhz;f.

	 14.	� 3, 6, 9, 12 ...... 111 vd;w Tl;Lj; bjhlh;thpirapy; cs;s 

cWg;g[fspd; vz;zpf;ifiaf; fhz;f.

	 15.	� 16, 11, 6, 1 …..  vd;w Tl;Lj; bjhlh;thpirapy; –54 vd;gJ 

vj;jidahtJ cWg;g[>

	 16.	� fPnH bfhLf;fg;gl;Ls;s Kjy; cWg;g[ kw;Wk; 

bghJtpfpjk; cila bgUf;Fj; bjhlh;thpirapd; Kjy; 

@d;W cWg;g[fis vGJf. 
		  (i) a = 6,  r = 3	 (ii) a = 2 , r = 2 	 (iii) a =1000,  r = 2

5
	 17.	 �gpd;tUk; bgUf;Fj; bjhlh;thpirapy; cs;s 

cWg;g[fspd; vz;zpf;ifiaf; fhz;f. (xt;bthd;Wk;)

		  (i) 4, 8, 16, …, 8192	 (ii) 1 1 1 1
, , ,....

3 9 27 2187
	 18.	� a{f;spod; tFj;jy; tHpKiwia gad;gLj;jpg; 

gpd;tUtdtw;wpd; kP.bgh.t fhzf;. (xt;bthd;Wk;)

		  (i) 340 kw;Wk; 412	 (ii) 867 kw;Wk; 255
	 19.	 13824 = 2a × 3b vdpy; a kw;Wk; b-apd; kjpg;g[f; fhz;f.

	 20.	� 445 kw;Wk; 572-I Fwpg;gpl;l vz;zhy; tFf;Fk;nghJ 

Kiwna kPjp 4 kw;Wk; 5-I juf;Toa kpfg;bghpa 

vz;izf; fz;lwpf.

	 21.	� xUth; brd;idapypUe;J bly;ypf;Fr; bry;y ,uapypy; 

g[wg;gLfpwhh;. mth; jdJ gazj;ijg; g[jd;fpHik 

22.30 kzpf;Fj; bjhl=;Ffpwhh;. ve;jtpjj; jhkjKkpd;wp 

,uapy; bry;tjhff; bfhz;lhy; bkhj;jg; gaz neuk; 

32 kzp neuk; MFk;. mth; vg;bghGJ bly;ypiar; 

brd;wilthh;>
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 rpe;jid tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	 2256 I 17 My; tFf;ff; fpilf;Fk; kPjp ahJ>

	 2.	 313 – 310 vd;gij kPjpapd;wp tFf;Fk; vz; ahJ>

	 3.	� @d;W gfh vz;fspd; TLjy; 100. mtw;wpy; xU 

vz; kw;bwhU vz;izf; fhl;oYk; 36 mjpfk; vdpy; 

mt;btz;fisf; fhz;f. 
	 4.	� 12, 15, 16 My; tFf;Fk; nghJ Kiwna 7, 10 kw;Wk; 11 I 

kPjpahfj; jUk; kpfr;rpwpa vz;izf; fhz;f.

	 5.	� xU Tl;Lj; bjhlh; thpirapy; "p" cWg;g[fs; tiu 

TLjYk; "q" cWg;g[fs; tiu TLjYk; xd;W vdpy; "q" 
cWg;g[fs; tiu TLjy; fhz;f. ,=;F p ≠ q.

 5 kjpg;bgz; tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� 5 + 55 + 555 + .... vd;w bjhlh;thpirapd; Kjy; n 
cWg;g[fspd; TLjy; fhz;f.

jPh;t[:

	 Sn	 =	 5 +55 + 555 + ….+ n cWg;g[fs; tiu TLjy;

		  =	 5 [1 + 11 + 111+ … + n cWg;g[fs; tiu TLjy;] 

		  =	 5

9
 [9 + 99 + 999+ ….+ n cWg;g[fs; tiu TLjy;] 

		  =	 5

9
 [10–1 + 100 – 1 + 1000 – 1+…. n cWg;g[fs; tiu]

 		  =	 5

9
 [(10 + 100 + 1000 + ….) – ( 1 + 1 + 1 + ….)]

		  =	 5

9
 

10(10 1)

9

n

n
 − − 
 

 = 
0 5

(10 1)
81 9

n n5  − − 

	 2.	� 3 + 33 + 333 + ..... n cWg;g[fs; tiu TLjy; fhz;f.

jPh;t[:

	 Sn = 3 + 33 + 333 + ...... n 
	 Sn =	 3(1+11+111+…..+ n cWg;g[fs; tiu TLjy;)

	 =	 3

9
 (9+99+999+ ... +n cWg;g[fs; tiu TLjy;)

	 =	 3

9
 (10–1) + (100–1) + (1000–1) +...+ n cWg;g[fs; 
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� tiu TLjy;)
	 =	� 3

9
(10 + 100 + 1000 + ... + n cWg;g[fs; tiu) 

             – (1 + 11 + 111 + ….. + n cWg;g[fs; tiu)

	 =	 3

9
 10 1

10
9

n

n
  − −    

      = 
30 3

(10 1)
81 9

n n− −   

	 3.	 0.4 + 0.44 + 0.444 + ... n cWg;g[fs; tiu TLjy; fhz;f.

jPh;t[:

0.4 + 0.44 + 0.444 + ....... n cWg;g[fs; tiu TLjy;

	 = 
4 44 444

...
10 100 1000

n terms+ + +  cWg;g[fs; tiu TLjy;

	 = 1 11 111
4 ...

10 100 1000
n terms + + +  

 cWg;g[fs; tiu TLjy;

	 = 4 9 99 999
...

9 10 100 1000
n terms + + +  

 cWg;g[fs; tiu TLjy;

	 = 4 1 1 1
1 1 1 ...

9 10 100 1000
n terms      − + − + − +            

 cWg;g[fs; 

� tiu TLjy;

	 = 
4

9
 [(1 + 1 + 1 + … n cWg;g[fs;) – 1 1 1

...
10 100 1000

n terms + + +  
 

� cWg;g[fs; tiu TLjy;]

	 = 

1
1

4 1 10
19 10 1

10

n

n

   −      −  −  
   

  =  
4 1 1

1
9 9 10

n

n
   − −       

	 4.	 TLjy; fhz;f. 152 + 162 + 172 + ... + 282 
jPh;t[:

152 + 162 + 172 + ... + 282 
	 = 12 + 22 + 32 ... + 282 – 12 + 22 + 32 ... + 142

		 = 
     28       14
→  ∑   –   ∑
   n : 1      n : 1

	 = ( 1)(2 1)

6

n n n+ +  – ( 1)(2 1)

6

n n n+ +
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	 = 
28 29 57 14 15 29

2 3 2 3

× × × ×−
× ×

	 = 14 × 29 × 19 – 7 × 5 × 29
	 = 7714 – 1015  = 6699

	 5.	� gpd;tUk; bjhlhpd; TLjiyf; fhz;f.  
103 + 113 + 123 + ..... + 203

jPh;t[:

103 + 113 + 123 + ... + 203

	 = 13 + 23 + 33 + ... + 203 – 13 + 23 + 33 + ... + 93 

= 
     20        9
→  ∑   –   ∑
   n : 1      n : 1

 =  
2

( 1)

2

n n + 
  

 – 
2

( 1)

2

n n + 
  

= 
2 2

20 21 9 10

2 2

× ×   −      
	 = [210]2 – (45)2     
	 = 44100 – 2025 = 42075

	 6.	� nufhtplk; 10 br.kP, 11 br.kP, 12 br.kP, …. 24 br.kP. vd;w 
gf;f mst[s;s 15 rJu tot tz;zf; fhfpj=;fs; 
cs;sd. ,e;j tz;zf; fhfpj=;fisf; bfhz;L 
vt;tst[ gug;ig milj;J my=;fhpf;f Koa[k;> 

jPh;t[:

bfhLf;fg;gl;Ls;s 15 rJu tot tz;zf; fhfpj=;fspd; 

gf;f mst[fs; 10 br.kP/ 11 br.kP/ 12 br.kP

mjd; gug;g[	 =	  102 + 112 + 122 + ...... + 242

			   =	
     24        10
→  ∑   –   ∑
   n : 1      n : 1

			   =	 (12 + 22 + 32 + ..... + 242) – (12 + 22 + ..... + 92)

			   =	  ( 1)(2 1)

6

n n n+ +  – ( 1)(2 1)

6

n n n+ +

			   =	 24 25 49 9 10 19

6 6

× × × ×−

			   =	 4900 – 285	 =  4615 br.kP2
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	 7.	� Kjy; n ,ay; vz;fspd; fd=;fspd; TLjy; 2025 vdpy; 
n-apd; kjpg;g[f; fhz;f.

jPh;t[:

Kjy; n ,ay; vz;fspd; fd=;fspd; TLjy; 2025
	 13 + 23 + 33 + ... + n3	 =	 2025

	
2

( 1)

2

n n + 
  

	 =	 2025  ⇒  
( 1)

2

n n +  = 2025  
		  = 45
	 n(n+1)	 =	 45 × 2
	 n(n+1)	 =	 90
	 n2+n–90	 =	 0
	 (n+10) (n–9)	 =	 0
	 n	 =	 9 or n = –10
			         ∴ n = 9

	 8.	� 300f;Fk; 600f;Fk; ,ilna 7 My; tFgLk; midj;J 
,ay; vz;fspd; TLjy; fhz;f.

jPh;t[:

	 301 + 308 + 315 + … + 595 = ?
	 a = 301; d = 7; l = 595

	 n	 =	 l a
d
− +1

	 n	 =	 595 300
1

7

− +

	 n	 =	 294
1

7
+

	 n	 =	 42 + 1
	 n	 =	 43

	 Sn	 =	 ( )
2

n a l+

	 S43	 =	 43
(301 595)

2
+

		  =	 43
(896)

2
		  =	 43 × 448
	 S43	 =	 19264

	 9.	� gphpl;o&; Vh;iyd;!; tpkhdj;jpy; brd;idapypUe;J 

yz;ld; bry;yg; gazneuk; njhuhakhf 11 

kzpneuk;. tpkhdk; jdJ gazj;ij +hapw;Wf;fpHik 

23:30 kzpf;Fj; bjhl=;fpaJ. brd;idapd; jpl;l 

neukhdJ yz;ldpd; jpl;l neuj;ijtpl 4.30 kzp 

neuk; Kd;djhf ,Uf;Fbkdpy;/ tpkhdk; yz;ldpy; 

jiuapw=;Fk; neuj;ijf; fhz;f.
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jPh;t[:

23.30 + 11 ≡ x (kl;L 24)
34.30 ≡ x (kl;L 24) 
34.30 – x = 24n
34.30 – x vd;gJ 24 My; tFgLk; vdpy; xd; kPr;rpW kjpg;g[ 
10.30
yz;ldpd; neukhdJ ,e;jpa neuj;jpypUe;J 4.30 Kd; 

vd;gjhy; tpkhdk;

yz;ldpy; jiuapu=;Fk; neuk; 10.30 – 4.30 jp=;fs; 

Kw;gfy; 6.00 kzpahFk;.

	 10.	� gphpah jdJ Kjy; khj tUkhdkhf `15,000 <l;Lfpwhh;. 

mjd; gpwF xt;bthh; Mz;Lk; mtuJ khj tUkhdk; 
`1500 cah;fpwJ. mtSila Kjy; khj bryt[ `13,000 
kw;Wk; mtsJ khjhe;jpur; bryt[ xt;bthh; Mz;Lk;  
`900 cah;fpwJ. gphpahtpd; khje;jpur; nrkpg;g[ `20,000 
mila vt;tst[ fhyk; MFk;>

jPh;t[:

	 1 tUlk;	 2 tUlk;

tUkhdk;	 `15,000	 `16,500
bryt[	 `13,000	 `13,900
nrkpg;g[	 `2,000	 `2,600
∴ tUl nrkpg;g[ `2,000, `2,600, `3,200 …. 
	 ,=;F a = 2,000,   d = 600, tn = 20,000
	 a + (n – 1) d	 =	 tn
⇒	 2000+(n–1)600	 =	 20,000
⇒	 600n – 600	 =	 18,000
⇒	 600n 	 =	 18,600

⇒	 n	 =	
186

6
 ⇒ n = 31 tUl=;fs;

31 tUl=;fSf;F gpwF gphpahtpd; nrkpg;g[ ̀ 20,000 MFk;

	 11.	� xU egh; 10 tUl=;fspy; `16,500 I nrkpf;fpwhh;. 
xt;bthU tUlKk; mth; nrkpf;Fk; bjhifahdJ 
mjw;F Ke;ija tUlk; nrkpf;Fk; bjhifiatpl `100 
mjpfk;. mth; Kjy; tUlk; vt;tst[ nrkpj;jpUg;ghh;>
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jPh;t[:

	 Sn = `16,500  d = `100, n = 10

	 Sn	 =	
2

n
 [2a + (n – 1)d]

⇒	 10

2
 [2a + 9(100)]	 =	 16500

⇒	 2a + 900	 =	 16500

5
⇒	 2a	 =	 2400
	 ∴ a	 =	 1200
∴ mth; Kjy; Mz;L nrkpj;j gzk; q.1200

	 12.	� rpwpa jiunahLfisf; bfhz;L 12 mo gf;f 
mst[s;s rkgf;f Kf;nfhz jiunahLfs; (Mosaic) 
mikf;fg;gLfpwJ. mtw;wpy; cs;s xt;bthU 
jiunahLk; 12 m=;Fy mstpyhd rkgf;f Kf;nfhz 
totpy; cs;sJ. rpwpa jiunahLfspd; tz;z=;fs; 
glj;jpy; fhz;gpf;fg;gl;Ls;sJ nghy khwp khwp cs;sd. 
xt;bthU tz;zj;jpYk; cs;s jiunahLfspd; 
vz;zpf;if kw;Wk; bfhLf;fg;gl;;;l mikg;gpy; cs;s 
bkhj;j jiunahLfspd; vz;zpf;if fhz;f.

jPh;t[:

jiunahLfs; MdJ 12 mo gf;f mst[s;s 

rkgf;f Kf;nfhzkhft[k; kw;Wk; xt;bthU rpwpa 

jiunahLk; 12 m=;Fy (1 mo) gf;f mst[s;s 

rkgf;f Kf;nfhzkhft[k; ,Ug;gjhy; ,e;j mikg;gpy; 

12 thpirfspy; rpwpa jiunahLfs; mLf;fg; 

gl;oUf;fpd;wd.

glj;jpypUe;J xt;bthU thpirapYk; cs;s bts;is 

epw jiunahLfspd; vz;zpf;if 1, 2, 3, 4, .......,12 vd;gJ 

xU Tl;Lj; bjhlh;thpir vd mwpayhk;.�

,Jnghy xt;bthU thpirapYk; cs;s 

ePy epw jiunahLfspd; vz;zpf;if 

0, 1, 2, 3, …., 11 vd;gJ xU Tl;Lj; 

bjhlh;thpirahFk;.

ePy epw jiunahLfspd; vz;zpf;if

		  =	 1 + 2 + 3 +..... + 12 
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		  =	 12

2
 (1 +12) = 78

			   ∴ Sn = 
2

n
[a + l]

ePy epw jiunahLfspd; vz;zpf;if

		  =	 0+1 + 2 + 3 +..... + 11

		  =	 12

2
 (0 +11) = 66

bkhj;j jiunahLfspd; vz;zpf;if = 78 + 66 = 144
	 13.	� S1, S2, S3, ……, Sm vd;gd m btt;ntW Tl;Lj; 

bjhlh;thpirfspd; n cWg;g[fspd; TLjyhFk;. Kjy; 
cWg;g[fs; 1, 2, 3, ….. m kw;Wk; bghJ tpj;jpahr=;fs; 1, 3, 
5 …… (2m–1) Kiwna mike;jhy;/ me;j Tl;Lj; bjhlh; 

thpirapy; S1 + S2 + S3 , ……… + Sm   = 1
2

 mn(mn+1) vd 

epUgpf;f.

jPh;t[:

	 S1 = 
2

n
 [2(1) + (n – 1)1] 	      ∴ Sn= 

2

n
[2a + (n–1)d]

	 S2 = 
2

n
 [2(2) + (n – 1)3]

	 S3 = 
2

n
 [2(3) + (n – 1)5]

	 .
	 .
	 Sm = 

2

n
 [2(m) + (n – 1) (2m – 1)]

	 S1+ S2 + S3 ,……… + Sm 

	 =	
2

n
 [2(1 + 2 + 3 + … + m) + (n–1) (1 + 3 + 5 + … + (2m–1)]

	 =	
2

n
 [2 ( 1)

2

m m +  + (n–1)m2]

	 =	
2

n
 [m2 + m + m2n – m2] 	 ⇒  

2

n
 [m2n + m]

	 =	 1

2
 mn [mn +1].        ∴ epqgpf;fg;gl;lJ.

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


X    fzf;F 57

	 14.	� a, b, c vd;gd xU Tl;Lj; bjhlh;thpirapy; mika[k; 

vdpy; 3a, 3b, 3c xU bgUf;Fj; bjhlh;thpirapy; mika[k; 

vdf; fhl;Lf.

jPh;t[:

	 a,b,c vd;gd Xh; Tl;Lj; bjhlh;thpir vdpy;/

	 t2 – t1	 =	 t3 – t2
	 b – a	 =	 c – b
	 2b	 =	 a + c� ........ (1)
	3a, 3b, 3c vd;gd Xh; bgUf;Fj; bjhlh;thpir vd epUgpf;f 

ntz;Lk;.

nkYk; a,b,c vd;gd Xh; bgUf;Fj; bjhlh;thpir vdpy;/

	 	 =	
3

2

t
t 	 ⇒	

b
a

  =  
c
b

	 b2	 =	 ac
	 (3b)2	 =	 3a. 3c

⇒	 32b	 =	 3a+c

∴ 3a, 3b, 3c xU bgUf;Fj;bjhlh; thpirapy; mika[k;.

	 15.	� rptkzp xU gzpf;fhd neh;fhzypy; g=;nfw;fpwhh;. 
me;epWtdk; mtUf;F ,uz;L tpjkhd tha;g;g[fis 
tH=;FfpwJ.

		�  tha;g;g[ A: Kjy; khj Cjpak; `20,000 kw;Wk; epr;rakhd  
6% Mz;L Cjpa cah;t[ 5 Mz;LfSf;F

		�  tha;g;g[ B: Kjy; khj Cjpak; `22,000 kw;Wk; epr;rakhd  
3% Mz;L Cjpa cah;t[ 5 Mz;LfSf;F

		�  A kw;Wk; B Mfpa ,U tha;g;g[fspYk; mtUila 4?tJ 
tUl Cjpak; vt;tst[>

jPh;t[:

tha;g;g[ A:	 P = `20,000 	 r = 6%
	 n = 3 (4Mk; Mz;L)

	 A	 =	
3

1
100

rP +   	 ⇒  20,000 
3

6
1

100
 +  
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		  =	 20,000
3

106

100
 
   	 ⇒  20,000 (1.06)3 

		  =	 `23,820
tha;g;g[ B:	 P = ` 22,000	 r = 3%
	 n = 3 (4th Year)

	 A	 =	
3

1
100

rP +  

		  =	 22,000 
3

3
1

100
 +  

 	 ⇒  22,000 
3

103

100
 
  

		  =	 22,000(1.03)3

		  =	 `24,040
	 16.	� a, b, c vd;gd xU Tl;Lj; bjhlh;thpirapy; cs;s 

@d;W mLj;jLj;j cWg;g[fs; kw;Wk; x, y, z vd;gd 

xU bgUf;Fj; bjhlh;thpirapd; @d;W mLj;jLj;j 

cWg;g[fs; vdpy; xb-c × yc-a × za-b = 1 vd epWt[f.

jPh;t[:

�a,b,c vd;gd mLj;jLj;J tUk; xU Tl;Lj; 

bjhlh;thpir 

a = a, b = a + d, c = a + 2d
nkYk; x, y, z vd;gd mLj;jLj;J tUk; xU bgUf;Fj; 

bjhlh;thpir

	 x = a, y = ar, z = ar2

	 LHS	 =	 xb–c × yc–a × za–b

		  =	 aa+d–a–2d × (ar)a+2d–a × (ar2)a–a–d 
		  =	 a–d × a2d r2d × a–d r–2d

		  =	 a–2d × a2d × r2d × r–2d

		  =	 a–2d+2d × r2d–2d

		  =	 a0 × r0 = 1 × 1 = 1
	 17.	� Sn = (x + y) + (x2 + xy + y2) + (x3 + x2y + xy2 + y3) + …..n 

cWg;g[fs; tiu vdpy; (x – y) Sn = ( ) ( ) − −− − − 

2 21 1
1 1

n nx x y y
x y

 
vd epWt[f.

jPh;t[:

Sn = (x+y) + (x2+xy+y2) + (x3+x2y+xy2+y3) + …..n cWg;g[fs;
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⇒ (x–y) Sn = �(x–y) (x+y) + (x–y) (x2+xy+y2) + (x–y) (x3+x2y+xy2 

+y3) + …… n cWg;g[fs;

⇒ (x – y) Sn = (x2–y2 ) + (x3+y3) + (x4–y4) + …… n cWg;g[fs;

= (x2 + x3 + x4 + …… n cWg;g[fs;) – (y2 + y3 + y4 + …… n 
� cWg;g[fs;) 
,=;F           a = x2, r = x          ,=;F   a = y2, r = y

⇒ (x – y )Sn = 
2 2( 1) ( 1)

1 1

n nx x y y
x y

− −−
− −

	 ∴ Sn = ( 1)

1

na r
r

−
−

epqgpf;fg;gl;lJ.

	 18.	� xU bjUtpYs;s tPLfSf;F 1 Kjy; 49 tiu 
bjhlh;r;rpahff; fjtpyf;fk; tH=;fg;gl;Ls;sJ. bre;jpypd; 
tPl;ow;F Kd;djhf cs;s tPLfspd; fjtpyf;f=;fspd; 
Tl;Lj;bjhifahdJ bre;jpypd; tPl;ow;Fg; gpd;djhf 
cs;s tPLfspd; fjtpyf;f=;fspd; Tl;Lj;bjhiff;Fr; 
rkk; vdpy; bre;jpypd; tPl;Lf; fjtpyf;fj;ijf; fhz;f.

jPh;t[:

	 bre;jpy; tPl;od; fjt[ vz; = x vd;f.
	 1 + 2 + 3 + … + (x-1)	 =	 (x+1) + (x+2) + … + 49
	 1 + 2 + 3 + … + (x–1)	 =	 [1 + 2 + 3 + … + 49] – [1 + 2 + 3 +…+x]

	 ( 1)

2

x −  [1 + (x–1)]	 =	
49

2
 [1 + 49] – 

2

x [1+x]

			                                 ∴ Sn= 
2

n
 [a+l]

	 ( 1)

2

x x − 	 =	
49(50)

2
 –  ( 1)

2

x x +

	 x2 – x	 =	 2450 – x2 – x 
	 2x2	 =	 2450
	 x2	 =	 1225
	 x	 =	 35
∴ bre;jpy; tPl;od; fjt[ vz; = 35

	 19.	� 3 + 6 + 12 + .... + 1536 vd;w bgUf;Fj; bjhlhpd; TLjy; 

fhz;f.

jPh;t[:

	 3 + 6 + 12 + .... + 1536
	 a = 3, r = 2, tn = 1536
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	 arn–1	 =	 1536
	 3(2)n–1	 =	 1536
	 3(2)n–1	 =	 3(2)9

	 2n – 1	 =	 29

	 n = 10
	 ∴ Sn	 =	 ( 1)

1

na r
r

−
−

	 S10	 =	
103(2 1)

2 1

−
−

		  =	 3 (1023) 
		  = 	 3069

	 20.	� xUth; jhd; bgw;w `65,000 flid jpUg;gpr; brYj;j 
Kjy; khjk; `400 brYj;Jfpwhh;. mjd; gpwF xt;bthU 
khjKk; Ke;ija khjk; brYj;jpaij tpl `300 
TLjyhfr; brYj;Jfpwhh;. mth; ,e;jf; flid milf;f 
vt;tst[ fhyk; njitg;gLk;>

jPh;t[:

	 400 + 700 + 1000 + .... n khj=;fs; = `65,000
	 a = 400, d = 300, Sn = 65,000

	
2

n
 [2a + (n–1)d]	 =	 65,000

⇒	
2

n
 [800 + (n–1)300]	 =	 65,000

⇒	 n[400 + (n–1)150]	 =	 65,000
⇒	 n[150n + 250]	 =	 65,000
⇒	 n[3n + 5]	 =	 1,300
⇒	 3n2 + 5n – 1300	 =	 0

⇒	 n = 20, – 65

3
                ∴ n = 20

	 21.	� xU egh; xU epWtdj;jpy; Jiz nkyhsuhfg; gzpapy; 
nrh;fpwhh;. mtUf;F me;epWtdk; Kjy; khj Cjpakhf 
`60,000 tH=;FfpwJ kw;Wk; Mz;L Cjpa cah;t[ 
5% tH=;Ftjhf xg;g[f;bfhs;fpwJ. 5 tUl Kotpy; 
mtUila khj Cjpak; vt;tst[>

jPh;t[:

Kjy; khj Cjpak; = `60,000
Mz;L Cjpa cah;t[ = 5%
1 Mz;L Kotpy; Cjpa cah;t[ = 60,000 × 

5

100
 = 3000

	 A =  1
100

nrP +  
= 60,000 5

1
100

n
 +  

 = 60,000 
5

105

100
 
  
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	    = 60,000 × (1.05)5        ≈ `76,600
	 22.	� xU Tl;Lj; bjhlh;thpirapy; mike;j mLj;jLj;j @d;W  

cWg;g[fspd; TLjy; 27 kw;Wk; mtw;wpd; bgUf;fw;gyd; 
288 vdpy;/ me;j @d;W cWg;g[fisf; fhz;f.

jPh;t[:

Tl;Lj; bjhlh;thpirapy; mike;j mLj;jLj;j @d;W 

cWg;g[fs; a–d, a, a+d vd;f.

@d;W cWg;g[fspd; TLjy;

	 a–d + a + a+d	 =	 27
	 3a	 =	 27

	 a	 =	
27

3
	 a	 =	 9
 @d;W cWg;g[fspd; bgUf;fw;gyd;

	 (a–d) (a) (a+d)	 =	 288
	 a(a2 – d2)	 =	 288
	 9(92 – d2)	 =	 288

	 81 – d2	 =	 288

9
	 81 – d2	 =	 32
	 49	 =	 d2   ∴d = ±7
∴ Tl;Lj; bjhlh;thpirapy; mike;j @d;W cWg;g[fs; 
					     = 2, 9, 16 (m) 16, 9, 2

 rpe;jid tpdhf;fs; jPh;t[fSld; 5 kjpg;bgz;fs;

	 1.	� xU bgUf;Fj; bjhlh;thpirapd; 9 tJ cWg;g[ 32805 
kw;Wk; 6 tJ cWg;g[ 1215 vdpy; 12 tJ cWg;igf; 
fhz;f. 

jPh;t[:

	 t9 = 32805, t6 = 1215, t12 = ?
	 tn = arn–1

	 t9 = ar8 = 32805 		  .......... (1)
	 t6 = ar5 = 1215  		  ..........(2)

(1) ÷ (2) 
8

5

ar
ar

 = 
32805

1215
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	 r3 = 27, r = 3
	 r-d; kjpg;ig (2) y; gpujpapl/

	 ar5 = 1215 
	 a(3)5 = 1215   
	 a × 243 = 1215,        a = 1215

243	 a = 5
	 a = 5, r = 3, n = 12
	  tn = arn–1 

	 t12 = 5(3)12–1 
	 t12 = 5(3)11

∴ 12 tJ cWg;g[ = 5 × 311

	 2.	� 9 My; tFgLk; midj;J @d;wpyf;f ,ay; vz;fspd; 
TLjy; fhz;f.

jPh;t[:

9 My; tFgLk; @d;wpyf;f ,ay; vz;fs;

108, 117, 126 ...... 999 MFk;

mtw;wpd; TLjy; 108 + 117 + 126 + ... + 999
,=;F a = 108, d = 9, l = 999

	 n	 =	 l a
d
−  + 1

		  =	 999 108
1

9

− +

		  =	 891
1

9
+

		  =	 99 + 1
	 n	 =	 100

	 Sn	 =	
2

n
 [a + l]

	 S100	 =	
100

2
 [108 + 999]

		  =	 50 × 1107
	 S100	 =	 55350
S100 = 55350

	 3.	� xU Tl;Lj; bjhlh; thpirapy; p cWg;g[fspd; TLjy; 
ap2 + bp vdpy;; mjd; bghJ tpj;jpahrj;ijf; fhz;f.

jPh;t[:

	 Sp = ap2 + bp
	 S(p–1) = a(p–1)2 + b(p–1)
	 tp	 =	 Sp – S(p–1)
		  =	 ap2 + bp – [a(p–1)2 + b(p–1)]
		  =	 ap2 + bp – [a(p2 + 1–2p) + b(p – 1)]
		  =	 ap2 + bp – [ap2 + a – 2ap + bp – b]
		  =	 ap2 + bp – ap2 – a + 2ap – bp +b
	 tp	 =	 2ap + b – a
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	 t1	 =	 2a + b – a
		  =	 a + b
	 t2	 =	 4a + b – a = 3a + b
	 d	 =	 t2 – t1
		  =	 (3a + b) – (a + b)
		  =	 3a + b – a – b = 2a

	 4.	� xU Tl;Lj;bjhlh; thpirapd; "m" MtJ cWg;g[ "n" 
vdt[k;/ "n" MtJ cWg;g[ "m" vdt[k; bfhz;lhy; "p" 
MtJ cWg;g[ fhz;f.

jPh;t[:

	 tm = a+(m–1)d = n 		  ........ (1)
	 tn = a+(n–1)d = m 		  ........ (2) vd;f.

rkd;ghL (1), (2) y; ,Ue;J

	 (m–n)d	 =	 n–m
	 d	 =	 –1
nkYk; 	 a	 =	 m+n–1
	 tp	 =	 a+(p–1)d
� = m+n–1+(p–1)(–1)

		  =	 m+n–1–p+1
	 tp	 =	 m+n–p
∴ p MtJ cWg;g[ m+n–p

	 5.	� 3 f;Fk; 24 f;Fk; ,ilna MW vz;fis cUthFk; 

bjhlh;/ Tl;Lj;bjhluhf mika[k; tifapy; vGJf.

jPh;t[:

A1, A2, A3, A4, A5 kw;Wk; A6 vd;gd 3 f;Fk; 24 f;Fk; 

,ilapy; mike;j MW vz;fs; vdt[k;. 3, A1, A2, A3, 
A4, A5, A6, kw;Wk; 24 Mfpad xU Tl;Lj;bjhliu 

mikf;Fk; vdt[k; bfhs;f.

,=;F a = 3, t = 24, n = 8
	 ∴  tn	 =	 a+(n–1)d
	 24	 =	 3+7d
	 7d	 =	 21
	 d	 =	 3
A1 = a+d = 3+3 = 6	 A2 = a+2d = 9
A3 = a+3d = 12	 A4 = a+4d = 15
A5 = a+5d = 18	 A6 = a+6d = 21
3 f;Fk; 24 f;Fk; ,ilna mika[k; MW vz;fs;   
6, 9, 12, 15, 18, 21.
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	 6.	� S1, S2 kw;Wk; S3 vd;gd Kjy; "n" ,ay; vz;fs;/ mtw;wpd; 
th;f;f=;fs; kw;Wk; mtw;wpd; fd=;fs; Mfpatw;wpd; 
TLjy; vdpy; 9S2

2 = S3(1+8S1) vd epWt[f.

jPh;t[:

S1 = Kjy;  "n" ,ay; vz;fspd; TLjy;  = 
( 1)

2

n n +

S2 = Kjy;  "n" ,ay; vz;fspd; 

		  th;f;f=;fspd; TLjy;  = 
( 1)(2 1)

6

n n n+ +

S3 = Kjy;  "n" ,ay; vz;fspd; 

		     fz=;fspd; TLjy; = 
2

( 1)

2

n n + 
  

epqgpf;f:	 9S2
2	 =	 S3 (1+8S1)

Now	 S2
2	 =	

2 2 2( 1) (2 1)

36

n n n+ +

	 L.H.S = 9S2
2	 =	

2 2 29 ( 1) (2 1)

36

n n n+ +

		  =	
1

4
n2(n+1)2(2n+1)2

	 1+8S1	 =	 1+ 8 ( 1)

2

n n +  = 1+4n(n+1)

	 R.H.S = S3(1+8S1)	 =	
2

( 1)

2

n n + 
  

 [1+4n2+4n]

		  =	
1

4
n2(n+1)2(2n+1)2

	 L.H.S	 =	 R.H.S rhpghh;f;fg;gl;lJ.

	 7.	� xU Tl;Lj;bjhlh; thpirapy; Kjy; n cWg;g[fspd; 

TLjy; nP + 1
2

n(n-1)Q. ,=;F P, Q khwpypfs; vdpy; 

bghJ tpj;jpahrj;ijf; fhz;f.

jPh;t[:

a1, a2, a3, . . . an vd;gd xU Tl;Lj;bjhlh; thpir vdpy;

Sn = a1 + a2 + a3 + . . . + an–1 + an = np+ 1

2
n(n–1)Q

∴	 S1 = a1 = P
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	 S2 = a1 + a2 = 2P+Q
	 a2 = S2 – S1 = 2P+Q–P
	 a2 = P+Q
bghJ tpj;jpahrk;

	 d = a2 – a1 = P+Q–P = Q
∴ bghJ tpj;jpahrk; = Q

	 8.	�  ,U Tl;Lj; bjhlh; thpirfspd; "n" cWg;g[fs; tiu 
TLjy; (3n+8) : (7n+15) vd;w tpfpjj;jpy; cs;sd vdpy; 
mf;Tl;Lj;bjhlh; thpirfspd; 12 MtJ cWg;g[fspd; 
tpfpjk; fhz;f.

jPh;t[:

Kjy; kw;Wk; ,uz;lhk; Tl;Lj;bjhlh; thpirfspd; 

Kjy; cWg;g[fs; a1, a2 vdt[k; mtw;wpd; bghJ 

tpj;jpahr=;fs; d1, d2 vdt[k; bfhs;f.

Kjy; Tl;Lj;bjhlhpd; n cWg;g[fs; tiu TLjy;

,uz;lhk; Tl;Lj;bjhlhpd; n cWg;g[fs; tiu TLjy;

		  =	 3 8

7 15

n
n

+
+

	
[ ]

[ ]
1 1

2 2

2 ( 1)
2

2 ( 1)
2

n a n d

n a n d

+ −

+ −
	 =	 3 8

7 15

n
n

+
+

	 1 1

2 2

2 ( 1)

2 ( 1)

a n d
a n d

+ −
+ −

	 =	 3 8

7 15

n
n

+
+

Kjy; Tl;Lj;bjhlhpd; 12MtJ cWg;g[

,uz;lhk; Tl;Lj;bjhlhpd; 12MtJ cWg;g[

		  =	 1 1

2 2

11

11

a d
a d

+
+

	 1 1

2 2

2 22

2 22

a d
a d

+
+

 = 
3(23) 8

7(23) 15

+
+  = 77

176
 [�n = 23 vd (1) y; 

gpujpapl]

1 1

2 2

11

11

a d
a d

+
+

 = 
Kjy; Tl;Lj;bjhlhpd; 12MtJ cWg;g[

,uz;lhk; Tl;Lj;bjhlhpd; 12MtJ cWg;g[

                 = 7

16
		  njitahd tpfpjk; 7 : 16
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	 9.	� 3, ,
3 3
2 4

... vd;w bgUf;Fj; bjhlhpd; vj;jid cWg;g[fis 

Tl;odhy; TLjy; 3069
512

 vd fpilf;Fk;>

jPh;t[:

njitahd cWg;g[fspd; vz;zpf;if = n vdf; bfhs;f.

a = 3, r = 1

2
, Sn = 3069

512

	 Sn	 =	 (1 )

1

na r
r

−
−

	 3069

512
	 =  

1
3 1

2

1
1

2

n  −     

−

	 3069

512
	 =  

1
3 1

2

1
2

n  −     

	 3069

512
	 =	 1

6 1
2

n  −     

	 3069

512 6×
	 =	 1

1
2n−

	 3069

3072
	 =	 1

1
2n−

	
1

2n 	 =	 1 – 3069

3072

	
1

2n 	 =	 3

3072

	
1

2n 	 =	 1

1024

	
1

2n 	 =	
10

1

2
	 n	 =	 10

	 10.	� xU egUf;F 2 bgw;nwhh;fs;/ 4 bgw;nwhhpd; bgw;nwhh;fs; 
8 bgw;nwhhpd; bgw;nwhUila bgw;nwhh;fs; ,Ug;gjhf 
bfhs;nthkhdhy; mtUf;F Ke;ija 10 Mk; 
jiyKiwapy; cs;s @jhijah;fspd; vz;zpf;ifiaf; 
fhz;f. 

jPh;t[:

,=;F a = 2, r = 2, n = 10

	 Sn	 =	 ( 1)

1

na r
r

−
−

	 ⇒  S10 = 
102(2 1)

2 1

−
−

 = 2046

∴ njitahd @jhijah;fspd; vz;zpf;if 2046.
	 11.	� 3, 32, 33 . . . vd;w bgUf;Fj;bjhlh; thpirapd; vj;jid 

cWg;g[fisf; Tl;odhy;/ TLjy; 120 vd fpilf;Fk;>

jPh;t[:

,=;F a = 3, r = 3, Sn= 120

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


X    fzf;F 67

	 ∴ Sn	 =	  
( 1)

1

na r
r

−
−

	 ⇒ 120 = 3(3 1)

2

n −

	 3n – 1	 =	 80
	 3n 	 =	 81
	 3n	 =	 34

	 n	 =	 4

 gapw;rpf;fhd tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� S1, S2, kw;Wk; S3 vd;gd Kiwna xU Tl;Lj; 

bjhlh;thpirapd; Kjy; n, 2n kw;Wk; 3n cWg;g[fspd; 

TLjy; MFk;. S3 = 3(S2 – S1) vd epWt[f.

	 2.	� xU bgUf;Fj; bjhlh;thpirapd; 4-tJ cWg;g[ 8

9
 

kw;Wk; 7-tJ cWg;g[ 64

243
 vdpy;/ me;jg; bgUf;Fj; 

		  bjhlh;thpiriaf; fhz;f.

	 3.	� xU Tl;Lj; bjhlh;thpirapd; 104-tJ cWg;g[ 

kw;Wk; 4-tJ cWg;g[fs; Kiwna 125 kw;Wk; 0. 
mj;bjhlh;thpirapd; Kjy; 35 cWg;g[fspd; TLjy; 

fhz;f.

	 4.	� 602-f;Fk; 902-f;Fk; ,ilna 4 My; tFglhj ,ay; 

vz;fspd; TLjy; fhz;f.

	 5.	� xU Tl;Lj; bjhlh;thpirapd; l, m kw;Wk; n 
MtJ cWg;g[fs; Kiwna x, y kw;Wk; z vdpy;/ 

gpd;tUtdtw;iw epqgpf;f.

		  (i) x(m – n) + y(n – l) + z(l – m) = 0
		  (ii) (x – y)n + (y – z) l + (z – x) m = 0
	 6.	� xU Tl;Lj; bjhlh;thpirapy; mLj;jLj;j ehd;F 

cWg;g[fspd; TLjy; 28 kw;Wk; mtw;wpd; th;f;f=;fspd; 

TLjy; 276. me;j ehd;F vz;fisf; fhz;f.

	 7.	  (23 – 13) + (43 – 33) + (63 – 53) + .... vd;w bjhlh;thpirapd;

		  �(i) n cWg;g[fs; tiu (ii) 8 cWg;g[fs; tiu TLjy; 

fhz;f.
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 rpe;jid tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� xU Tl;Lj; bjhlh;thpirapd; (p + 1) MtJ cWg;ghdJ  
(q + 1) MtJ cWg;gpd; ,U kl=;F vdpy; (3p + 1) MtJ  

(p + q +1) MtJ cWg;gpd; ,U kl=;fhFk; vd epqgpf;f.

	 2.	 1 + 6 + 11 + 16 + …. +  = 148 vdpy; x d; kjpg;g[ fhz;f.

	 3.	� xU bgUf;Fj; bjhlh;thpirapy; 5 cWg;g[fspd; 

bgUf;fw;gyd; 32 nkYk; filrp 2 cWg;g[fspd; 
bgUf;fw;gyd; 108. vdpy; me;j bgUf;Fj; bjhlhpd; 5 
cWg;g[fisf; fhz;f.

	 4.	� xU bgUf;Fj;bjhlhpd; Kjy; kw;Wk; ,Wjpapy; ,Ue;J 

rkbjhiytpy; mika[k; VnjDk; ,U cWg;g[fspd; 

bgUf;fw;gyd; Kjy; kw;Wk; filrp cWg;g[fspd; 

bgUf;fw;gyDf;F vg;bghGJk; rkkhf ,Uf;fk; vd 

epWt[f.

	 5.	 3 3 325 25 25 .....  ,d; kjpg;g[ fhz;f.

	 6.	� 1, 2, 3, ..... p Mfpatw;iw Kjy; cWg;ghft[k;/

		
1 1 1 1

, , . . .
2 3 4 ( 1)p +

 Mfpatw;iw bghJ tpj;jpahrkhft[k;/ 

		�  S1, S2, S3 ...... Sp Mfpatw;iw Kiwna Kotpyh bgUf;Fj; 

		  bjhlh;fspd; TLjy;fshf bfhs;nthkhdhy; 

		  S1 + S2 + S3 + ..... Sp = ( 3)

2

p p +  vd epWt[f.

	 7.	� xU Tl;Lj; bjhlhpd; Kjy; 7 cWg;g[fs; tiu TLjy; 
49 vdt[k; 17 cWg;g[fs; tiu TLjy; 289 vdt[k; 

,Ue;jhy; Kjy; n cWg;g[fs; tiu TLjy; fhz;f.

	 8.	� n xU kpif KG vz; vdpy;/ n, n+2, n+4 Mfpatw;wpy; 

VnjDk; xd;W kl;Lnk 3 My; tFgLk; vd epWt[f.



www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


X    fzf;F 69

,aw;fzpjk;
myF

3
 gyt[s; bjhpt[ tpdhf;fs; 1 kjpg;bgz;

	 1.	� @d;W khwpfspy; mike;j @d;W nehpa rkd;ghLfspd; 
bjhFg;gpw;F jPh;t[fs; ,y;iybadpy;/ mj;bjhFg;gpy; 
cs;s js=;fs;

1) xnu xU g[s;spapy; btl;Lfpd;wd

2) xnu xU nfhl;oy; btl;Lfpd;wd

3) xd;wpd; kPJ xd;W bghUe;Jk;

4) xd;iwbahd;W btl;lhJ� tpil: 4)
	 2.	� x+y–3z= –6, –7y+7z= 7, 3z= 9 vd;w bjhFg;gpd; jPh;t[

1) x = 1, y = 2, z = 3	 2) x = –1, y = 2, z = 3
3) x = –1, y = –2, z = 3	 4) x = 1, y = –2, z = 3
� tpil: 1)

	 3.	� x2 – 2x – 24 kw;Wk; x2 – kx – 6-apd; kP.bgh.t. (x – 6) vdpy; 
k-apd; kjpg;g[

1) 3	 2) 5
3) 6	 4) 8� tpil: 2)

	 4.	 − −÷ 2

3 3 7 7
3

y y
y y

 vd;gJ

1) 9

7

y 	 2) 
39

(21 21)

y
y −

3) 
2

3

21 42 21

3

y y
y

− + 	 4) 
2

2

7( 2 1)y y
y

− + � tpil: 1)

	 5.	 fPH;f;fz;ltw;Ws; vJ +2
2

1y
y

 -f;F rkk; ,y;iy

1) 
4

2

1y
y
+ 	 2) 

2
1y
y

 
+ 

 

3) 
2

1
2y

y
 

− + 
 

	 4) 
2

1
2y

y
 

+ + 
 

� tpil: 2)
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	 6.	
2−

− + +2

8
25 6 5

x
x x x

-apd; RU=;fpa totk;

1) 
2 7 40

( 5)( 5)

x x
x x

− +
− +

	 2) 
2 7 40

( 5)( 5)( 1)

x x
x x x

+ +
− + +

3) 
2

2

7 40

( 25)( 1)

x x
x x

− +
− +

	 4) 
2

2

10

( 25)( 1)

x
x x

+
− +

� tpil: 3)

	 7.	�
8 4 10

6 6 6

256
25

x y z
x y z

-apd; th;f;f@yk;

1) 
2 4

2

16

5

x z
y

	 2) 
2

2 416
y

x z

3) 
2

16

5

y
xz

	 4) 
216

5

xz
y

� tpil: 4)

	 8.	� x2 + 64 KG th;f;fkhf khw;w mjDld; gpd;tUtdtw;Ws; 
vijf; Tl;l ntz;Lk;>

1) 4x2	 2) 16x2

3) 8x2	 4) –8x2� tpil: 2)

	 9.	 (2x – 1)2 = 9-apd; jPh;t[ 

1) –1	 2) 2
3) –1, 2	 4) ,jpy; vJt[k; ,y;iy

� tpil: 3)
	 10.	� 4x4 – 24x3 + 76x2 + ax + b xU KG th;f;fk; vdpy; a kw;Wk; 

b-apd; kjpg;g[

1) 100, 120	 2) 10, 12
3) –120, 100 	 4) 12, 10� tpil: 3)

	 11.	� q2x2 + p2x + r2 = 0 vd;w rkd;ghl;od; @y=;fspd; 
th;f;f=;fs;/ qx2 + px + r = 0, vd;w rkd;ghl;od; @y=;fs; 
vdpy; q, p, r vd;gd.

1) �xU Tl;Lj; bjhlh;thpirapy; cs;sd

2) xU bgUf;Fj; bjhlh;thpirapy; cs;sd. 

3) �Tl;Lj; bjhlh;thpir kw;Wk; bgUf;Fj; bjhlh;thpir 

,uz;oYk; cs;sd.

4) ,jpy; vJt[k; ,y;iy� tpil: 2)
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	 12.	 xU nehpa rkd;ghl;od; tiuglk; xU ________ MFk;.

1) neh;f;nfhL	 2) tl;lk; 
3) gutisak; 	 4) mjpgutisak;�tpil: 1)

	 13.	� x2 + 4x + 4 vd;w ,Ugo gy;YWg;g[f; nfhit X mr;nrhL 
btl;Lk; g[s;spfspd; vz;zpf;if

1) 0	 2) 1
3) 0 my;yJ 1	 4) 2� tpil: 2)

	 14.	� bfhLf;fg;gl;l mzp A = 
 
 
 
  

1 3 5 7
2 4 6 8
9 11 13 15

 -f;fhd 

		  epiu epuy; khw;W mzpapd; thpir

1) 2 × 3	 2) 3 × 2
3) 3 × 4	 4) 4 × 3� tpil: 3)

	 15.	� A vd;w mzpapd; thpir 2 × 3, B vd;w mzpapd; thpir 
3 × 4 vdpy;/ AB vd;w mzpapd; epuy;fspd; vz;zpf;if

1) 3	 2) 4
3) 2	 4) 5� tpil: 2)

	 16.	 �epuy;fs; kw;Wk; epiufs; rk vz;zpf;ifapy; ,y;yhj mzp

1) @iytpl;l mzp	 2) brt;tf mzp
3) rJu mzp	 4) myF mzp� tpil: 2)

	 17.	 xU epuy; mzpapd;/ epiu epuy; khw;W mzp

1) myF mzp	 2) @iytpl;l mzp
3) epuy; mzp 	 4) epiu mzp� tpil: 4)

	 18.	 2X + 
 
  
1 3
5 7

 =   
  

5 7
9 5

 vdpy;/ X vd;w mzpiaf; fhz;f

1) 
2 2

2 1

− − 
 − 

	 2) 2 2

2 1

 
 − 

3) 
1 2

2 2

 
  

	 4) 
2 1

2 2

 
  

� tpil: 2)

	 19.	� A = 
 
 
 
 

1 2
3 4
5 6

 kw;Wk; 
 
 
 
 

1 2 3
4 5 6
7 8 9

 Mfpa mzpfisf; 

bfhz;L vt;tif mzpfisf; fzf;fpl Koa[k;>
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(i) A2             (ii) B2         (iii) AB             (iv) BA
1) (i), (ii) kl;Lk;	 2) (ii), (iii) kl;Lk;

3) (ii), (iv) kl;Lk;	 4) midj;Jk;� tpil: 3)

	 20.	� A =  
  
1 2 3
3 2 1

  B = 
 
 −
 
 

1 0
2 1
0 2

 kw;Wk; C =  
 − 

0 1
2 5

 vdpy; 

gpd;tUtdtw;Ws; vit rhp> 

(i) AB+C = 
5 5

5 5

 
   	 (ii) BC = 

0 1

2 3

4 10

 
 −
 

− 
  

(iii) BA + C = 
2 5

3 0

 
  

	 (iv) (AB)C =
8 20

8 13

− 
 − 

1) (i) kw;Wk; (ii) kl;Lk;	 2) (ii) kw;Wk; (iii) kl;Lk;

3) (iii) kw;Wk; (iv) kl;Lk;	 4) midj;Jk;� tpil: 1)

 rpe;jid tpdhf;fs; 1 kjpg;bgz;

	 1.	 x3 – a3 kw;Wk; (x–a)2 ,d; kP.rp.k

1) (x3 – a3) (x + a)	 2) (x3 – a3) (x – a)2

3) (x – a)2 (x2 + ax +a2)	 4) (x + a)2 (x2 + ax +a2)
� tpil: 3)

	 2.	�  +
− −

3

2

8
2 8

x
x x

 vd;w tpfpjKW nfhitapd; tpyf;fg;gl;l 

kjpg;g[
1) 8	 2) 2
3) 4	 4) 1� tpil: 3)

	 3.	 6x2y, 9x2yz, 12x2y2z Mfpatw;wpd; kP.bgh.k

1) 36xy2z2	 2) 36x2y2z
3) 36x2y2z2	 4) 3x2y� tpil: 2)

	 4.	� a kw;Wk; b vd;gd ,U kpif KGf;fs;. ,=;F a>0,  
b vd;gJ a-d; xU fhuzp vdpy; a kw;Wk; b Mfpatw;wpd; 
kP.bgh.k

1) b	 2) a
3) 3ab	 4) 

a
b

� tpil: 1)
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	 5.	� xU gy;YWg;g[f; nfhitahdJ KGthh;f;fk; vdpy; 
mjd; fhuzpfs; ________ vz;zpf;ifapy; ,lk;bgWk;.

1) xw;iwg;gil

2) g{r;rpak;

3) ,ul;ilg;gil

4) nkw;Twpatw;wpy; vJt[k; ,y;iy� tpil: 1)
	 6.	 x2 – 25 = 0-d; jPh;thdJ

1) bka;baz; jPh;t[fs; ,y;iy

2) rkkhd bka;baz; jPh;t[fs;

3) rkkw;w bka;baz; jPh;t[fs; 

4) fw;gidj;jPh;t[fs;� tpil: 3)

	 7.	� A = 
 
 
 

1 3 5
2 4 6

 vDk; bfhLf;fg;gl;l mzpf;F (AT)T  

vd;w mzpapd; thpir

1) 2 × 3	 2) 3 × 2
3) 3 × 4	 4) 4 × 3� tpil: 1)

	 8.	 fPH;fhz;gdtw;Ws; vJ rhpay;y>

1) �xU ,Ugor; rkd;ghl;od; @y=;fspd; bgUf;fw;gyd; 

†xd;W‡ vdpy; me;j ,Ugor; rkd;ghl;od; xU @yk; 

kw;wjd; jiyf;F MFk;.

2) �A = [aij]m×n vdt[k; m = 1 vdt[k; bfhz;lhy; “A” vd;gJ 

epiu mzp vd miHf;fg;gLk;.

3) �xU rJu mzp “A” apid mnj thpira[ila myF 

mzpapdhy; bgUf;FtJ vd;gJ mzp “A” y; ve;j 

xU khw;wj;ija[k; Vw;gLj;jhJ.

4) �mzpg;;bgUf;fyhdJ vg;bghGJk; ghpkhw;W tpjpf;F 

cl;gLk;.� tpil: 4)
	 9.	� x+2y = 5 kw;Wk; 3x+12y = 10 vd;w xU n$ho nehpa 

rkd;ghLfs;

1) xnu xU jPh;tpidg; bgw;wpUf;Fk;.

2) jPh;tpid bgw;wpUf;fhJ.

3) ,uz;ow;Fk; nkw;gl;l jPh;t[fisg; bgw;wpUf;Fk;

4) vz;zw;w jPh;t[fisg; bgw;wpUf;Fk;.� tpil: 1)
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	 10.	�  3x+y = 81 kw;Wk; 81x–y = 3 vd;w xU n$ho nehpa 
rkd;ghLfs; 
1) jPh;tpid bgw;wpUf;fhJ.

2) vz;zw;w jPh;t[fisg; bgw;wpUf;Fk;.

3) x = 2
1

8
 y = 1

7

8
 vd;w jPh;t[fisg; bgw;wpUf;Fk;.

4) nkw;fz;ltw;wpy; vJt[k; jPh;t[ ,y;iy.� tpil: 3)

 2 kjpg;bgz; tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	 x3 – 27, (x – 3)2, (x2 – 9) d; kP.bgh.k fhz;f.

jPh;t[:

x3 – 27 = x3 – 33 = (x – 3) (x2 + 3x + 32) = (x – 3) (x2 + 3x + 9)
	 (x – 3)2 = (x – 3)2 
	 (x2 – 9) = x2 – 32 = (x + 3) (x – 3)
	 kP.bgh.k. = (x – 3)2 (x + 3) (x2 + 3x + 9)

	 2.	 p2 – 3p + 2, p2 – 4 d; kP.bgh.k fhz;f.

jPh;t[:

	 p2 – 3p + 2 = (p – 1) (p – 2) 
	 p2 – 4 = p2 – 22 = (p + 2) (p – 2) 
	 L.C.M = (p – 2) (p + 2) (p – 1) = (p2 – 4) (p – 1) 

	 3.	� (2x2 – 3xy)2, (4x – 6y)3 , (8x3 – 27y3)d; kP.bgh.k fhz;f.

jPh;t[:

	 (2x2 – 3xy)2 = [x(2x – 3y)]2 = x2 (2x – 3y)2

	 8x3 – 27y3 = (2x)3–(3y)3 = (2x–3y) [(2x)2+(3y)2+2x(3y)]
		  = (2x–3y) (4x2+9y2+6xy)
	 (4x – 6y)3 = (2)3(2x – 3y)3 = 8(2x–3y)3

	 L.C.M = 8x2 (2x – 3y)3  [4x2+9y2+6xy] 
	 4.	� fPH;f;fz;l nfhitapd; th;f;;f@yk; fhz;f. 

 256 (x – a)8 (x – b)4 (x – c)16 (x – d)20

jPh;t[:

i) njitahd th;f;f@yk; 

		  = 
8 4 16 20256( ) ( ) ( ) ( )x a x b x c x d− − − −

		  = 16 |(x – a)4 (x – b)2 (x – c)8 (x – d)10|
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	 5.	� fPH;f;fz;l nfhitapd; th;f;;f@yk; fhz;f. 
8 12 16

12 4 14

144
81

a b c
f g h

jPh;t[:

njitahd th;f;f@yk; = 
8 12 16

12 4 14

144

81

a b c
f g h

   = 
4 6 8

6 2 7

12

9

a b c
f g h

	 6.	 th;f;;f@yk; fhz;f. ( ) ( ) ( )

( ) ( ) ( )

+ + −
− − −

8 8 8

4 12 4

121
81

a b x y b c
b c a b b c

jPh;t[:

njitahd th;f;f@yk; = 
( ) ( ) ( )

( ) ( ) ( )

+ + −
− − −

8 8 8

4 12 4

121
81

a b x y b c
b c a b b c

 

				    = 
4 4 4

2 6 2

11 ( ) ( ) ( )

9 ( ) ( ) ( )

a b x y b c
b c a b b c

+ + −
− − −

				    = 
4 4

6

11 ( ) ( )

9 ( )

a b x y
a b

+ +
−

	 7.	 fPH;f;fz;l nfhitapd; th;f;;f@yk; fhz;f. 4x2 + 20x + 25
jPh;t[:

24 20 25x x+ +  = 2(2 5)x +  = |2x+5|

	 8.	� fPH;f;fz;l nfhitapd; th;f;;f@yk; fhz;f.  
9x2 – 24xy + 30xz – 40yz + 25z2 + 16y2  
jPh;t[:

9x2 – 24xy + 30xz – 40yz + 25z2 + 16y2 
= (3x)2 + (–4y)2 + (5z)2 + 2(3x) (– 4y) + 2(– 4y)(5z) + 2(5z)(3x)

= [3x – 4y + 5z]2 ∴ 2(3 4 5 )x y z− +  = |3x – 4y + 5z|

	 9.	 4 216 8 1x x+ +  d; th;f;;f@yk; fhz;f.

jPh;t[:

4 216 8 1x x+ +  = 2 2 2 2[4 ] 8 1x x+ +

		  = 2 2[4 1]x +

		  = |4x2+1|
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	 10.	� th;f;;f@yk; fhz;f. 16x2 + 9y2 – 24xy + 24x – 18y + 9
jPh;t[:

16x2 + 9y2 – 24xy + 24x – 18y +9
	 = (4x)2 + (–3y)2 + 32 + 2(4x) (–3y) + 2(–3y) (3) + 2(3) (4x)
	 = (4x – 3y + 3 )2

∴ 2(4 3 3)x y− +  = |4x – 3y + 3|

	 11.	� @y=;fspd; TLjy; kw;Wk; bgUf;fw;gyd; 
bfhLf;fg;gl;Ls;sJ. rkd;ghl;ilf; fhz;f. – 9, 20.
jPh;t[:

njitahd ,Ugo rkd;ghL

	 x2 – [α + β]x + αβ = 0
	 x2 – [–9]x + 20 = 0  ⇒  x2 + 9x + 20 = 0

	 12.	� @y=;fspd; TLjy; kw;Wk; bgUf;fw;gyd; bfhLf;fg; 

gl;Ls;sJ. ,Ugor; rkd;ghl;ilf; fhz;f.

		   5
3

, 4 

jPh;t[:

njitahd ,Ugo rkd;ghL

	� x2 – [@y=;fspd; TLjy; gyd;] x + @y=;fspd; 

bgUf;fw;gyd;) = 0

	 x2 – 5

3
 x + 4 = 0 

	 ,Ug[wKk; 3 My; bgUf;f

	 3x2 – 5x + 12 = 0
	 13.	� @y=;fspd; TLjy; kw;Wk; bgUf;fw;gyd; bfhLf;fg; 

gl;Ls;sJ. ,Ugor; rkd;ghl;ilf; fhz;f. 

		  , -1

jPh;t[:

njitahd ,Ugo rkd;ghL

	 x2 – [α + β]x + αβ = 0

	 x2 – 
3

2
 −  

 x – 1 = 0          ⇒ x2 + 3

2
 x – 1=0

	 ,Ug[wKk; 2 My; bgUf;f

	 2x2 + 3x – 2 = 0
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	 14.	� @y=;fspd; TLjy; kw;Wk; bgUf;fw;gyd; 
bfhLf;fg;gl;Ls;sJ. ,Ugor; rkd;ghLfisf; fhz;f. 
–(2 – a)2, (a + 5)2

jPh;t[:

njitahd ,Ugo rkd;ghL

	 x2 – [α + β]x + αβ = 0       ⇒ x2–[–(2–a)2]x + (a+5)2 = 0
	 x2+(2–a)2x + (a+5)2 = 0

	 15.	� fPH;f;fhDk; ,Ugor; rkd;ghl;oUf;F @y=;fspd; TLjy; 
kw;Wk; bgUf;fw;gyd; fhz;f. x2 + 3x – 28 = 0
jPh;t[:

	 x2 + 3x – 28 = 0
	 a = 1, b=3, c = –28
@y=;fspd; TLjy; gyd;  = α + β = b

a
−   = 

3

1
− = –3

@y=;fspd; bgUf;fy; gyd; = αβ = 
c
a

 =
28

1
− = –28

	 16.	� fPH;f;fhQk; ,Ugor; rkd;ghl;ow;F @y=;fspd; TLjy; 
kw;Wk; bgUf;fw;gyd; fhz;f. x2 + 3x = 0
jPh;t[:

	 x2 + 3x = 0
	 a = 1, b = 3, c = 0
@y=;fspd; TLjy; gyd;	 = α + β   = b

a
−   = 

3

1
−  = –3

@y=;fspd; bgUf;fy; gyd;	 = αβ = 
c
a

 = 
0

1
 = 0

	 17.	 �fPH;f;fhQk; ,Ugor; rkd;ghl;ow;F @y=;fspd; TLjy; 

kw;Wk; bgUf;fw;gyd; fhz;f. + = 2

1 103
a a

jPh;t[:

	
2

1 10
3

a a
+ =   ⇒ 

2

3 1 10a
a a
+ =

		  ⇒ 3a + 1 = 10

a
		       3a2 + a = 10 	  ⇒ 3a2 + a – 10 = 0
		       a = 3, b = 1, c = –10
@y=;fspd; TLjy; gyd;	 = α + β	= b

a
−  = 

1

3
−
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@y=;fspd; bgUf;fy; gyd;	 = αβ	 = c
a

 = 
10

3
−

	 18.	� fPH;f;fhQk; ,Ugor; rkd;ghl;ow;F @y=;fspd; TLjy; 
kw;Wk; bgUf;fw;gyd; fhz;f.

		  3y2 – y – 4 = 0
jPh;t[:

	 3y2 – y – 4 =0
	 a = 3, b = –1, c = –4
@y=;fspd; TLjy; gyd;	 = α + β = b

a
−  = 1

3

@y=;fspd; bgUf;fy; gyd;	 = αβ = 
c
a

 = 4

3
−

	 19.	� gpd;tUk; ,Ugor; rkd;ghl;od; @y=;fspd; 
jd;ikiaf; TWf. 15x2 + 11x + 2 = 0
jPh;t[:

	 15x2 + 11x + 2 = 0
	 a = 15,  b = 11, c = 2
	 ∆ = b2 – 4ac
	    = 112 – 4 × 15 × 2 = 121 – 120 = 1 = (+) ve
∴ @y=;fs; bka; kw;Wk; rkk; my;y.

	 20.	� gpd;tUk; ,Ugor; rkd;ghl;od; @y=;fspd; 
jd;ikiaf; TWf. x2 – x – 1 = 0
jPh;t[:

	 x2 – x – 1 =0
	 a = 1,  b = –1, c= –1
	 ∆ = b2 – 4ac = (–1)2 – 4(1)(–1) = 1 + 4 = 5
∴ @y=;fs; bka; kw;Wk; rkk; my;y.

	 21.	� bfhLf;fg;gl;l rkd;ghl;od; @y=;fs; bka; kw;Wk; rkk; 
vdpy;/ k-apd; kjpg;igf; fhz;f. (5k – 6)x2 + 2kx + 1 = 0
jPh;t[:

	 (5k – 6)x2 + 2kx + 1 = 0
	 a = 5k – 6, b = 2k, c = 1
	 @y=;fs; bka; kw;Wk; rkk; vd;gjhy;

	 b2 – 4ac = 0
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	 (2k)2 – 4(5k–6)1 = 0 ⇒ 4k2 – 20k + 24 = 0  ÷ 4
	 k2 – 5k + 6 = 0  ⇒ (k – 2) (k – 3) = 0
	 k = 2 (m) k = 3

	 22.	 fhuzpg;gLj;jy; Kiwapy; jPh;f;f 2x2 – 2 6 x + 3 = 0
jPh;t[:

2x2 – 2 6  x + 3 = 0 = 2x2 – 6  x – 6  x + 3 
		  (eL cWg;igg; gphpf;f)
 		  = 2 x ( 2 x – 3 ) – 3 ( 2 x – 3 )
		  = ( 2 x – 3 ) ( 2 x – 3 )
fhuzpfisg; g{r;rpaj;jpw;Fr; rkd;gLj;j

	 ( 2 x – 3 ) ( 2 x – 3 )	 =	 0
	 ( 2 x – 3 )2	 =	 0
	 2 x – 3 	 =	 0

vdnt/ x = 
3

2
 vd;gJ jPh;thFk;.

	 23.	 jPh;f;f : x4 – 13x2 + 42 = 0
jPh;t[:

	 x4 – 13x2 + 42 = 0
x2 = y
y2 – 13y + 42 = 0
y = 6 (or) y = 7
x2 = 6 (or) x2 = 7
∴ x = ± 6  (m) x = ± 7

	 24.	� Xh; vz; kw;Wk; mjd; jiyfPHp Mfpatw;wpd; tpj;jpahrk;  
24
5

 vdpy;/ me;j vz;izf; fhz;f.

jPh;t[:

	 njitahd vz; x vd;f.

	 mjd; jiyfPHp = 
1

x
	 x – 1

x
 = 

24

5
			  ⇒  

2 1x
x
−

 = 
24

5
		  5x2 – 5 = 24x
		  5x2 –24x – 5 = 0
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		  5x2 – 25x + x – 5 = 0

		  x = 5, 1

5
−

	 25.	� @y=;fspd; TLjy; kw;Wk; bgUf;fw;gyd; Kiwna – 3
2

, 

kw;Wk; –1 vdf; bfhz;l ,Ugor;rkd;ghl;ilf; fhz;f.

jPh;t[:

	 @y=;fspd; TLjy; gyd; = α+β = – 3

2	 @y=;fspd; bgUf;fw;gyd; αβ = –1
∴ njitahd ,Ugo rkd;ghL

	 x2 – (α + β )x + αβ = 0 

	 x2 – ( 3

2

− )x – 1 = 0 	  	 ⇒ x2 + 3

2

x  – 1 = 0

,Ug[wKk; "2" My; bgUf;f 
	 2x2 + 3x – 2 = 0 

	 26.	� Fkudpd; jw;nghija tajpd; ,Ukl=;nfhL xd;iwf; 
Tl;odhy; fpilg;gJ/ Fkudpd; ,uz;lhz;LfSf;F 
Ke;ija taija[k; mthpd; 4 Mz;LfSf;Fg; gpe;ija 
taija[k; bgUf;ff; fpilg;gjw;Fr; rkk; vdpy;/ mthpd; 
jw;nghija taijf; fhz;f.

jPh;t[:

	 Fkudpd; jw;nghija taJ x Mz;Lfs; vd;f.

	 2 Mz;LfSf;F Kd; taJ = (x – 2) Mz;Lfs; 

	 2 Mz;LfSf;F gpe;ija taJ = (x  + 4) Mz;Lfs; 

 	 bfhLj;j jfty;go/ (x – 2) (x + 4) = 1 + 2x
 	 x2 + 2x – 8 = 1 + 2x-ypUe;J/ (x – 3) (x + 3) = 0-ypUe;J/

	 x =  ± 3 taJ Fiw vz;zhf ,Uf;f KoahJ.

vdnt/ Fkudpd; jw;nghija taJ 3 Mz;Lfs;.

	 27.	
−2 25
y

y
 vd;w nfhitapd; tpyf;fg;gl;l kjpg;g[ vd;d>

jPh;t[:

	
2 25

y
y −

 vd;w nfhitahdJ y2 – 52 = 0

	 y2 – 52	  = 0
	 (y + 5) (y – 5)	  = 0
	 y + 5 = 0, y – 5 = 0
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	 y = –5, y = 5
	 vDk;nghJ nfhit tiuaWf;f ,ayhjjhfpwJ.

	 ∴ tpyf;fg;gl;l kjpg;g[fs; –5 kw;Wk; 5.

	 28.	
− +2 5 6

t
t t

 vd;w nfhitapd; tpyf;fg;gl;l kjpg;g[ vd;d>

jPh;t[:

	
− +2 5 6

t
t t

 vd;w nfhitahdJ t2 – 5t + 6 = 0

	 t2 – 5t + 6	 =	 0
	 (t – 2) (t – 3)	 =	 0
	 t – 2 = 0, t – 3 = 0
	 t = 2, t =3
	 (t – 2) ( t – 3) = 0 ⇒ t = 2, t =3
	 vDk;nghJ nfhit tiuaWf;f ,ayhjjhfpwJ.

	 ∴ tpyf;fg;gl;l kjpg;g[fs; 2 kw;Wk; 3

	 29.	
+2 1

x
x

 vd;w nfhitapd; tpyf;fg;gl;l kjpg;g[ vd;d>

jPh;t[:

	 ,=;F midj;J x kjpg;g[fSf;Fk;, x2 ≥ 0
	 vdnt/ x2 + 1 ≥ 0 + 1 = 1
	 ve;jbthU x, kjpg;ghFk; x2 + 1 ≠ 0

vdnt/ 
2 1

x
x +

. vd;w nfhitf;F tpyf;fg;gl;l  

bka; kjpg;g[fs; vJt[kpy;iy.

	 30.	 RUf;Ff: 
−
−2

3
9

x
x

.

jPh;t[:

2

3 3 1

9 ( 3)( 3) ( 3)

x x
x x x x

− −= =
− + − +

	 31.	 RUf;Ff: −
+ +

2

2

16
8 16

x
x x

. 

jPh;t[:
2 2 2

2

16 4 ( 4)( 4) 4

8 16 ( 4)( 4) ( 4)( 4) ( 4)

x x x x x
x x x x x x x

− − + − −= = =
+ + + + + + +
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	 32.	� RUf;Ff: 
−
+

2

2

1x
x x

.

jPh;t[:
2 2 2

2

1 1 ( 1)( 1) ( 1)

( 1) ( 1)

x x x x x
x x x x x x x

− − + − −= = =
+ + +

	 33.	
3

29
x
y

 ?I 5

27 y
x

 My; bgUf;Ff.

jPh;t[:
3

2 5 2 2

27 27 3

9 9

x y
y x yx x y

× = =

	 34.	
−

4 2

1
x b
x

 ?I −2

4 3

1x
a b

 My; bgUf;Ff.

jPh;t[:
4 2 2 4 4

4 3 4 4

1 ( 1)( 1) ( 1)

1 1

x b x x x x x x
x a b x a b a b

− + − +× = × =
− −

	 35.	 RUf;Ff: 
− −÷
+ +

2 16 4
4 4

x x
x x

jPh;t[:

2 16 4 ( 4)( 4) 4
4

4 4 4 4

x x x x x x
x x x x

− + + − +× = × = +
+ − + −

	 36.	 RUf;Ff: 
− + + −×

− −

2 2

2

10 21 12
7 ( 3)

p p p p
p p

 

jPh;t[:
2 2

2

10 21 12

7 ( 3)

p p p p
p p

− + + −×
− −

 = 2

( 7)( 3) ( 4)( 3)

( 7) ( 3)

p p p p
p p

− − + −×
− −

		  = (p+4)

	 37.	 RUf;Ff: 
−×

−

35 6 12
4 8 10

t t
t t

 .

jPh;t[:
3 3 25 6 12 5 6( 2) 3

4 8 10 4( 2) 10 4

t t t t t
t t t t

− −× = × =
− −
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	 38.	� n mzpfs; g=;FbgWk; xU ifa[e;J tpisahl;L (Volley 
ball) nghl;oapy; xt;bthh; mzpa[k; kw;w midj;J 
mzpfnshLk; tpisahl ntz;Lk;. 15 nghl;ofs; 
bfhz;l bjhlhpy; bkhj;j nghl;ofspd; vz;zpf;if 

		�  G(n) = n n  vdpy; g=;nfw;Fk; mzpfs; vz;zpf;if 
vj;jid>

jPh;t[:

	 G(n) = 
2

2

n n−
 =15

	 n2 – n	 =	 30
	 n2 – n – 30	 =	 0
	 (n – 6) (n + 5)	 =	 0
	 n = 6, –5
g=;nfw;Fk; mzpfs; vz;zpf;if = 6

	 39.	� rha;t[ jsj;jpy; t-tpdhofspy; xU ge;J flf;Fk; J}uk;  
d = t2 – 0.75t mofshFk;. 11.25 mo bjhiyitf; flf;fg; 
ge;J vLj;Jf;bfhs;Sk; neuk; vt;tst[>

jPh;t[:

	 d = t2 – 0.75t ,=;F d = 11.25 
	 t2 – 0.75t	 =	 11.25
	 t2 – 0.75t – 11.25	 =	 0
	 (t – 3.75) (t + 3)	 =	 0
	 t – 3.75 = 0, t + 3 = 0
	 t = 3.75 , t = – 3 t ≠ – 3
	 vdnt t = 3.75 tpdhofs;

	 40.	 A = 

 
 
 − 
 
 
 − 

8 9 4 3

31 7 5
2

1 4 3 0
6 8 11 1

 vd;w mzpapy; 

		  (i) cWg;g[fspd; vz;zpf;ifiaf; fhz;f.

		  (ii) mzpapd; thpiriaf; fhz;f.

		  (iii) a22, a23, a24, a34, a43, a44 Mfpa cWg;g[fis vGJf.
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jPh;t[:

	 A = 

8 9 4 3

3
1 7 5

2
1 4 3 0

6 8 11 1

 
 
 − 
 
 
 − 

i)	 cWg;g[fspd; vz;zpf;if = 4 × 4 = 16
ii)	 mzpapd; thpir = 4 × 4

iii)	 a22 = 7 ; a23 = 
3

2
; a24 = 5; a34 = 0; a43 = –11; a44 = 1

	 41.	� 18 cWg;g[fisf; bfhz;l xh; mzpf;F vt;tif thpirfs; 

,Uf;f ,aYk;> xh; mzpapd; cWg;g[fspd; vz;zpf;if 

6 vdpy;/ vt;tif thpirfs; ,Uf;f ,aYk;>

jPh;t[:

18 cWg;g[fisf; bfhz;l xh; mzpf;F 1 × 18 (m) 2 × 9 (m) 
3 × 6 (m) 6 × 3 (m) 9 × 2 (m) 18 × 1 vDk; tiffspy; thpir 

,Uf;f ,aYk;.

6 cWg;g[fisf; bfhz;l xh; mzpf;F 1 × 6 (m) 2 × 3 (m)  
3 × 2 (m) 6 × 1 vDk; tiffspy; thpir ,Uf;f ,aYk;.

	 42.	� gpd;tUtdtw;iwf; bfhz;L 3 × 3 thpiriaf; bfhz;l 

mzp A = [aij]-apidf; fhz;f.

		  (i) aij = |i – 2j|	 (ii) aij =  ( )+ 3

3
i j

jPh;t[:

(i)	 aij = |i – 2j|     

	 A	 = 
11 12 13

21 22 23

31 32 33

a a a
a a a
a a a

 
 
 
  

		  = 
1 2 1 4 1 6

2 2 2 4 2 6

3 2 3 4 3 6

 − − −
 − − − 
 − − − 

 = 
1 3 5

0 2 4

1 1 3

 
 
 
  

(ii)	 aij =  
3( )

3

i j+
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	     = 
11 12 13

21 22 23

31 32 33

a a a
a a a
a a a

 
 
 
  

 = 

8 64
9

3 3
64 125

9
3 3

64 125
72

3 3

 
 
 
 
 
 
 
  

	 43.	 �A = 
 
 −
 
 

5 4 3
1 7 9
3 8 2

 vdpy;/ A-apd; epiu epuy; khw;W mzpiaf; 

fhz;f.

jPh;t[:

		  AT = 
5 1 3

4 7 8

3 9 2

 
 −
 
 

	 44.	� A = 

 −
 

− 
 − 

7 3

5 2

3 5

 vdpy;/ –A apd; epiu epuy; khw;W 

mzpiaf; fhz;f.

jPh;t[:

– A = 

7 3

5 2

3 5

 −
 

− 
 − 

	 ⇒  (–A)T = 7 5 3

3 2 5

 − −
 − 

	 45.	� A = .

 
 

− 
 
  

5 2 2
517 0 7
2

8 3 1

 �vdpy;/ (AT)T = A vd;gjidr; 

rhpghh;f;f.

jPh;t[:

	 AT = 

5 17 8

2 0.7 3

5
2 1

2

 
− 

 
 
 
  
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	 (AT)T = 

5 2 2

5
17 0.7

2
8 3 1

 
 

− 
 
  

	 ∴ (AT)T = A

	 46.	� A =  
  

0 4 9
8 3 7

 kw;Wk; B = 
 
  

7 3 8
1 4 9

 vdpy; 3A – 9B-d; 

kjpg;igf; fhz;f.

jPh;t[:

	 3A – 9B	 =	
0 4 9 7 3 8

3 9
8 3 7 1 4 9

   
−      

		  =	
0 12 27 63 27 72

24 9 21 9 36 81

   
−      

		  =	
0 12 27 63 27 72

24 9 21 9 36 81

− − −   
+   − − −   

		  =	
0 63 12 27 27 72

24 9 9 36 21 81

− − − 
 − − − 

		  =	
63 15 45

15 27 60

− − − 
 − − 

	 47.	� fPH;f;fhQk; rkd;ghLfspy; ,Ue;J x, y kw;Wk; z-apd; 

kjpg;igf; fhz;f.    
=      

12 3
5 3 5

y z
x

jPh;t[:

12 3

5 3 5

y z
x

   
=      

   ⇒ y = 12; z = 3; x = 3

	 48.	� fPH;f;fhQk; rkd;ghLfspy; ,Ue;J x, y kw;Wk; z-apd; 

kjpg;igf; fhz;f. 
+   

=   +   
2 6 2

5 5 8
x y

z xy
 

jPh;t[:

2 6 2

5 5 8

x y
z xy

+   
=   +   
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5 + z = 5
z = 5 – 5
z = 0

  x + y = 6;
  y = 6 – x;

xy = 8
x(6 – x) = 8
6x – x2 – 8 = 0 ⇒ x2 – 6x + 8 = 0
(x – 2) (x – 4) = 0
x – 2 = 0   (m)   x – 4 = 0
x = 2         (m)    x = 4

x = 2 vdpy; y = 8

x
 = 8

2
=4; x = 4 vdpy; y = 8

4
 = 2

	 49.	� fPH;f;fhQk; rkd;ghLfspy; ,Ue;J x, y kw;Wk; z-apd; 

		  kjpg;igf; fhz;f. 
+ +   

   + =
   

+   

9
5
7

x y z
x z
y zjPh;t[:

	
9

5

7

x y z
x z
y z

+ +   
   + =
   

+   
x + y +z = 9 		  ...... (1)    
x + z = 5			   ...... (2)    
y + z = 7  		  ...... (3)
x + 7 = 9 ⇒ x = 9 – 7 = 2
x = 2 vd (2) y; gpujpapl		  2+z = 5 ⇒ z = 5–2 = 3     
z = 3 vd (3) y; gpujpapl		  y+3 = 7 ⇒ y = 7–3 ⇒ y = 4

	 50.	� A = 
 
 
 

− − 

7 8 6
1 3 9
4 3 1

, B = 
− 

 −
 
 

4 11 3
1 2 4

7 5 0
 vdpy; 2A + B-If; 

fhz;f.

jPh;t[:

	 2A + B	 =	 2 
7 8 6

1 3 9

4 3 1

 
 
 

− − 

 + 
4 11 3

1 2 4

7 5 0

− 
 −
 
 

		  =	
14 16 12 4 11 3

2 6 18 1 2 4

8 6 2 7 5 0

−   
   + −
   

− −   
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	 =  
14 4 16 11 12 3

2 1 6 2 18 4

8 7 6 5 2 0

+ + − 
 − + +
 

− + + − + 
	    = 

18 27 9

1 8 22

1 11 2

 
 
 

− − 

	 51.	� A = 

− 
 
 
 
  

5 4 2
1 3 2
2 4
1 9 4

, B = 

− − 
 
 
 
 − 

7 4 3
1 7 3
4 2
5 6 9

 vdpy; 4A – 3B-If; 

fhz;f.

jPh;t[:

	 4A – 3B	 =	 4 

5 4 2

1 3
2

2 4
1 9 4

− 
 
 
 
  

 – 3 

7 4 3

1 7
3

4 2
5 6 9

− − 
 
 
 
 − 

	 =  

21 12 920 16 8
3 21

2 3 4 2 9
4 2

4 36 16 15 18 27

− − 
   + − − −        − − 

	 = 

20 21 16 12 8 9

3 21
2 3 4 2 9

4 2
4 15 36 18 16 27

+ − − + 
 

− − − 
 
 − + − 

 = 

41 4 1

5 15
4 2 9

4 2
11 54 11

 
 

− − 
 
 − − 

	 52.	� mzp A-apd; thpir p × q kw;Wk; mzp B-apd; thpir  
q × r. ,U mzpfisa[k; bgUf;f Koa[k; vdpy; AB kw;Wk; 
BA Mfpatw;wpd; thpiriaf; fhz;f.

jPh;t[:

	 mzp A-apd; thpir p × q, 
	 mzp B-apd; thpir q × r
	 ∴ AB-d; thpir  = p × r
BA vd;w mzpia bgUf;f ,ayhJ. Vbddpy; mzp 

B-apd; epuYk; mzp A-d; epiua[k; rkkhf ,y;iy.

	 53.	 �P(x) = x2 – 5x – 14 vd;w gy;YWg;g[f;nfhitia q(x) 
vd;w gy;YWg;g[f;nfhitahy; tFf;f −

+
7
2

x
x

 vDk; tpil 

fpilf;fpwJ vdpy; q(x)-If; fhz;f.
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jPh;t[:

	 P(x) = x2 – 5x – 14

	
( )

( )

p x
q x

	 =	 7

2

x
x

−
+

 vd bfhLf;fg;gl;Ls;sJ.

	
2 5 14

( )

x x
q x

− − 	 =	 7

2

x
x

−
+

	
( 7)( 2)

( )

x x
q x

− +
	 =	 7

2

x
x

−
+

	 ∴ q(x) = (x + 2)2

	 54.	� bka;baz;fis @y=;fshff; bfhz;l 3x2+kx+81=0 
vd;w rkd;ghl;od; xU @yk; kw;bwhU @yj;jpd; 
th;f;fk; vdpy;/ k-apd; kjpg;g[f; fhz;f.

jPh;t[:

α, β vd;gd 3x2 + kx + 81 = 0 d; @y=;fshFk;.

α + β = 
3

k−  		  ........ (1)

αβ = 27        		  ........ (2)
α = β2 vdf; bfhLf;fg;gl;Ls;sJ

(2) ypUe;J	 β3 = 27 ⇒ β = 3
∴ α = 9
(1) ⇒ 9 + 3 = 

3

k− 	 12 = 
3

k− 	 k = –36

	 55.	�  + +
+

2

3

6 8
8

x x
x

-ypUe;J ve;j tpfpjKW nfhitiaf; 

fHpj;jhy; 
− +2

3
2 4x x

 vd;w nfhit fpilf;Fk;.

jPh;t[:

njitahd tpfpjKW nfhit

		  =	
2

3

6 8

8

x x
x
+ +

+
 – 2

3

2 4x x− +

		  =	 2

( 2)( 4)

( 2)( 2 4)

x x
x x x

+ +
+ − +

 – 2

3

2 4x x− +

		  =	
2

( 4)

( 2 4)

x
x x

+
− +

 – 2

3

2 4x x− +
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		  =	
2

4 3

2 4

x
x x

+ −
− +

	 ⇒ 2

1

2 4

x
x x

+
− +

	 56.	� x = + −
−

2

2

3 4
3 3

a a
a

 kw;Wk; y = + −
− −

2

2

2 8
2 2 4
a a
a a

 vdpy; x2y–2-d; 

kjpg;igf; fhz;f.

jPh;t[:

	 x 	 = 	
2

2

3 4

3 3

a a
a
+ −

−
 = 

( 4)( 1)

3( 1)( 1)

a a
a a
+ −
+ −

 = 
( 4)

3( 1)

a
a
+
+

	 x2 	 = 	
2

2

( 4)

9( 1)

a
a
+
+

	 y 	 = 	
2

2

2 8

2 2 4

a a
a a

+ −
− −

 = 
( 4)( 2)

2( 1)( 2)

a a
a a
+ −
+ −

 = 
( 4)

2( 1)

a
a
+
+

	 y2 	 = 	
2

2

( 4)

4( 1)

a
a
+
+

	 y–2 	 = 	
2

2

4( 1)

( 4)

a
a

+
+

	 x2 y–2 	 = 	
2 2

2 2

( 4) 4( 1)
.

9( 1) ( 4)

a a
a a
+ +
+ +

		  = 	 4

9
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 rpe;jid tpdhf;fs; jPh;t[fSld; 2 kjpg;bgz;fs;

	 1.	� P (x+1) (x+2) + Q (x–1) = x2+6x–1 vdpy;/ P, Q td; 
kjpg;g[fisf; fhz;f.

jPh;t[:

x = 1 vdpy;

	 P(2)(3)	 =	 (1)2+6(1)–1
	 6P	 =	 6
	 P	 =	 1

x = –1 vdpy;

	 Q(–2)	 =	 (–1)2+6(–1)–1
	 –2Q	 =	 1–6–1
	 Q	 =	 3

	 2.	� (x–1)3, x4–x3+2x–2?,d; kP.bgh.t fhz;f.

jPh;t[:

(x–1)3 = (x–1) (x–1) (x–1) 
	 x4–x3+2x–2	 =	 x3 (x–1) +2(x–1) 
		  =	 (x3+2) (x–1)
	 kP.bgh.t	 =	 (x–1)

	 3.	� 2(x3+x2–x–1) kw;Wk; 3(x3+3x2–x–3) ?,d; kP.bgh.k fhz;f.

jPh;t[:

	 2(x3+x2–x–1)	 =	 2[x2(x+1) – 1(x+1)]
		  =	 2[(x2 – 1)(x+1)]
	 3(x3+3x2–x–3)	 =	 3[x2(x+3) – 1(x+3)]
		  =	 3[(x2 – 1)(x+3)]
	 kP.bgh.k	 =	 6 (x2 – 1) (x+1) (x+3)

	 4.	� RUf;Ff: +
− −

3 3a b
a b b a

jPh;t[:
3 3a b

a b b a
+

− −
	 =	

3 3a b
a b a b

−
− −

	 ⇒ 
3 3a b
a b

−
−

	 =	
2 2( ) ( )a b a ab b

a b
− + +

−
	 =	 a2+ab+b2

	 5.	�  A (x–1) (x–2) (x–3) + B(x–1) (x–2) + C(x–1) + D ≡ x3 vdpy; 
A, B, C, D Mfpatw;iwf; fhz;f.

jPh;t[:

x = 1 vdpy; 	 D = (1)3 ⇒ D = 1
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x = 2 vdpy;

	 C+D	 =	 (2)3=8
	 C+1	 =	 8
	 C	 =	 7
x = 3 vdpy;

	 2B+2C+D	 =	 27
	 2B+14+1	 =	 27
	 2B+15	 =	 27
	 2B	 =	 12
	 B	 =	 6

x3 d; bfGf;fis xg;gpl

A = 1, B = 6, C = 7, D = 1
	 6.	� ,uz;L mLj;jLj;j kpif xw;iwg;gil ,ay; vz;fspd; 

th;f;f=;fspd; TLjy; 802 vdpy; mt;btz;fisf; 
fhz;f.

jPh;t[:

njitahd vz;fs; a, a+2 vdf; bfhs;f.

bfhLf;fg;gl;lJ:

	 a2+(a+2)2	 =	 802
	 a2+a2+4a+4	 =	 802
	 2a2+4a–798	 =	 0
	 a2+2a–399	 =	 0
	 (a+21) (a–19)	 =	 0
	 a = 19     a = –21 (rhj;jpaky;y)
	 ∴njitahd vz;fs; 19, 21

	 7.	�  cosθ  
 − 

cos sin
sin cos

θ θ
θ θ

 + sinθ 
− 

  
cos

cos
x

x
θ

θ
 = I2 vdpy; 

		  x = sinθ vd epWt[f.

jPh;t[:

cosθ 
cos sin

sin cos

θ θ
θ θ

 
 − 

+ sinθ 
cos

cos

x
x

θ
θ

− 
  

 = 
1 0

0 1

 
  

2

2

cos sin cos

sin cos cos

θ θ θ
θ θ θ

 
 − 

 + 
sin sin cos

sin cos sin

x
x

θ θ θ
θ θ θ

− 
  

 =  

                                                                                       
1 0

0 1

 
  

	
2

2

cos sin 0

0 cos sin

x
x

θ θ
θ θ

 +
 + 

	 =	
1 0

0 1

 
  

	 cos2θ + xsinθ	 =	 1
	 xsinθ	 =	 1–cos2θ
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	 xsinθ	 =	 sin2θ
	 ∴ x	 =	 sinθ

	 8.	�  + + +6 6 6 .....  ,d; kjpg;g[ fhz;f.

jPh;t[:

6 6 6 .....+ + +  = x vdf; bfhs;f.

,Ug[wKk; th;f;fg;gLj;j

x2 = 6+ 6 6 6 .....+ + +
x2 = 6+x
x2–x–6 = 0
(x–3) (x+2) = 0
x = 3 (or) x = –2 (rhj;jpaky;y)

∴ 6 6 6 .....+ + +  = 3

 gapw;rpf;fhd tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	 A = 
cos sin

sin cos

θ θ
θ θ

 
 − 

. AAT = I epqgpf;f.

	 2.	 A = 
5 4

6 5

− 
 − 

 vdpy;/ A2 = I vd;gijr; rhpghh;f;f.

	 3.	� th;f;f@yk; fhz;f 
4 12 16

8 4 4

400

100

x y z
x y z

.

	 4.	� fPH;f;fz;l gy;YWg;g[f; nfhitapd; kP.bgh.k fhz;f.  
x4 – 27 a3x, (x–3a)2 ,tw;wpd; kP.bgh.t (x–3a)

	 5.	� gpd;tUk; ,Ugor; rkd;ghLfspd; @y=;fspd; jd;ikiaf; 

TWf. 9a2b2x2 – 24abcdx + 16c2d2 = 0, a ≠0, b ≠ 0
	 6.	 (x4 – 1), x2 – 2x + 1 d; kP.bgh.k. fhz;f.

	 7.	 x4 – 1, x3–11x2 + x – 11 d; kP.bgh.t. fhz;f.

	 8.	� kx2 – k2x – 2k3 = 0 vd;w ,Ugor; rkd;ghl;od; @y=;fspd; 

TLjy; kw;Wk; bgUf;fy; gyd; fhz;f.

	 9.	� Xh; vz; kw;Wk; mjd; jiyfPHp Mfpatw;wpd; tpj;jpahrk; 

		  24

5
 vdpy;/ me;j vz;izf; fhz;f.
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	 10.	� bfhLf;fg;gl;l rkd;ghl;od; @y=;fs; bka; kw;Wk; rkk; 

vdpy;/ k-apd; kjpg;igf; fhz;f. kx2 + (6k+2)x + 16 =0
	 11.	� Xh; mzpahdJ 16 cWg;g[fisf; bfhz;oUe;jhy;/ me;j 

mzpf;F vj;jid tpjkhd thpirfs; ,Uf;Fk;>

	 12.	� aij = i2j2 vd;w mikg;igf; bfhz;l 3 × 3 thpira[ila 

mzpiaf; fhz;f.

	 13.	�  
2 1 5

2 3 0 2

a b a c
a b c d
− +   

=   − +     vd;w mzp rkd;ghl;oypUe;J 

a, b, c, d kjpg;g[fisf; fhz;f.

	 14.	�  A =
1 2 3

4 5 6

7 8 9

 
 
 
 

, B= 
1 7 0

1 3 1

2 4 0

 
 
 
 

, vdpy; A + B If; fhz;f. 

	 15.	�  A = 

1 3 2

5 4 6

3 2 9

− 
 −
 

− 
,B= 

1 8

3 4

9 6

 
 
 
 

, vdpy;/ A + B If; fhz;f.

	 16.	�  A = 
2 5

4 3

 
  

, B = 
1 3

2 5

− 
  

 vdpy; AB kw;Wk; BA-If; 

fhz;f. nkYk;/ AB = BA vd;gJ rhpah vd nrhjpf;f.

	 17.	� A = 
1 2

3 1

 
  

, B = 
1 2

3 1

− 
 − 

 vdpy;/ ,t;tpU mzpfSf;Fk; 

ghpkhw;Wg; gz;g[ AB = BA cz;ik vd epWt[f.

	 18.	� A = 
1 2 0

3 1 5

 
  

, B = 
8 3 1

2 4 1

5 3 1

 
 
 
 

 vdpy;/ AB–If; fhz;f.

	 19.	� x2+8x+12 vd;w ,Ugof; nfhitapd; g{$;$pa=;fisf; 

fhz;f.

 rpe;jid tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	� A = 
9 1

3 4

 
  

 kw;Wk; B = 
1 5

7 12

 
  

 nkYk; 3A + 5B + 2X = 0 

vdpy; X vd;w mzpiaf; fhz;f.
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	 2.	� xU br=;nfhz Kf;nfhzj;jpd; gf;f=;fs; 2x – 1, 2x, 2x + 1 
vdpy; x d; kjpg;igf; fhz;f.

	 3.	� α, β vd;gd p(x) = 2x2 – 3x + 7 vd;w ,Ugof;nfhitapd; 

g{$;$pa=;fs; vdpy;/ α3 + β3?d; kjpg;g[ fhz;f.

	 4.	�  22 7 5 2x x+ +  = 0 vd;w ,Ugor;rkd;ghl;od;  

@y=;fis fhz;f.

	 5.	 x3+x2+x+1 kw;Wk; x4–1 ,d; kP.bgh.t fhz;f.

	 6.	 x3–y3 kw;Wk; x2–y2 ,d; kP.bgh.k fhz;f.

	 7.	 RUf;Ff: 
4

2 2 2

8 2 1 3

2 5 3 2 4 2

x x x x
x x x x x x

− − +× ×
+ − + + −

 5 kjpg;bgz; tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	 fPH;f;fz;l nfhitapd; th;f;f@yk; fhz;f 

		  (6x2 + x – 1) (3x2 + 2x – 1)(2x2 + 3x + 1) 
jPh;t[:

	 (6x2 + x – 1) (3x2 + 2x – 1)(2x2 + 3x + 1)
	 6x2 + x – 1 	 = (3x – 1) (2x + 1)
	 3x2 + 2x – 1 	= (3x – 1) (x + 1)
	 2x2 + 3x + 1 	= (2x + 1) (x + 1)

∴ 2 2 2(6 1)(3 2 1)(2 3 1)x x x x x x+ − + − + +

		  = (3 1)(2 1)(3 1)( 1)(2 1)( 1)x x x x x x− + − + + +

		  = (3 1)(2 1)( 1)x x x− + +
	 2.	 64x4 – 16x3 + 17x2 – 2x + 1 vd;gjpd; th;f;f@yk; fhz;f.

jPh;t[:

       8        –1        1
8       64       –16      17       –2       1

(–) 64
16   –1                 –16       17

          (+) –16    (–) 1
16

1
16

− = −

16  –2  1                 +16       –2         1
          (–) +16  (+) –2   (–) 1

16
1

16
=

0
njitahd th;f;f@yk; 
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 4 3 2 264 16 17 2 1 8 1x x x x x x− + − + = − +

	 3.	� 9x4 + 12x3 + 28x2 + ax + b MdJ xU KG th;f;fk; vdpy; 

a, b Mfpatw;wpd; kjpg;g[fisf; fhz;f.

jPh;t[:

       3        2        4
3        9       12      28           a            b

 (–) 9
6   2                 12       28

          (–) 12    (–) 4
12

2
6

=

6   4   4                             24          a        b
                       (–) 24  (–) 16   (–)16

24
4

6
=

                            a = 16, b = 16
	 4.	� tFj;jy; Kiwapy; gpd;tUk; gy;YWg;g[f;nfhitapd; 

th;f;f@yk; fhz;f. x4 – 12x3 + 42x2 – 36x + 9
jPh;t[:

       1        –6         3
1        1       –12       42     –36        9

 (–) 1
2   –6                 –12       42

          (+) –12  (–) 36
12

6
2

− = −

2  –12  3                               6       –36        9
                         (–) 6 (+) –36      +9

6
3

2
=

0
njitahd th;f;f@yk; |x2 – 6x + 3|

	 5.	� tFj;jy; Kiwapy; gpd;tUk; gy;YWg;g[f;nfhitapd; 

th;f;f@yk; fhz;f. 37x2 – 28x3 + 4x4 + 42x + 9
jPh;t[:

       2        –7        –3
2        4       –28       37      42         9

 (–) 4
4   –7                 –28       37

          (+) –28  (–) 49
28

7
4

− = −
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4  –14  –3                             –12      42         9
                    (+)   –12 (–) 42   (–) 9

12
3

4

− = −

0
njitahd th;f;f@yk; |2x2 – 7x – 3|

	 6.	� tFj;jy; Kiwapy; gpd;tUk; gy;YWg;g[f;nfhitapd; 

th;f;f@yk; fhz;f. 121x4 – 198x3 – 183x2 + 216x + 144
jPh;t[:

       11          –9        –12
11       121       –198      –183     216       144

(–) 121
22   –9                    –198     –183

             (+) –198 (–) + 81
198

9
22

− = −

22  –18  –12                                 –264      216       144
                          (+) –264 (–) 216 (–) 144

264
12

22
− = −

0
njitahd th;f;f@yk; = |11x2 – 9x – 12|

	 7.	� fPH;f;fhQk; gy;YWg;g[f;nfhit KG th;f;f=;fs; vdpy;  
a kw;Wk; b-apd; kjpg;g[ fhz;f. 4x4 – 12x3 + 37x2 + bx + a
jPh;t[:

       2        –3          7
2        4       –12       37         b        a

 (–) 4
4   –3                 –12       37

        (+) –12  (–) + 9
12

3
4

− = −

4  –6    7                            –28         b        a
                       (–) 28 (+) –42 (–)49

28
7

4
=

a = 49, b = –42

	 8.	�� fPH;f;fhQk; gy;YWg;g[f;nfhit KG th;f;f=;fs; vdpy;  
a kw;Wk; b-apd; kjpg;g[ fhz;f. ax4+bx3+361x2+220x+100
jPh;t[:
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       10          11        12
10       100       220      361     b      a

(–) 100
20   11                    220     361

             (–) 220 (–)121
220

11
20

=

20  22  12                                240          b         a
                          (–) 240 (–) 264 (–)144

240
12

20
=

a = 144,   b = 264

	 9.	� fPH;f;fhQk; gy;YWg;g[f; nfhit KG th;f;fk; vdpy; m 

kw;Wk; n-apd; kjpg;g[f; fhz;f. x4 – 8x3 + mx2 + nx + 16
jPh;t[:

       1        –4          4
1        1        –8         m         n       16

 (–) 1
2   –4                 –8         m

          (+) –8   (–) 16
8

4
2

− = −

2  –8   4                              m–16    n       16
                        (–) 8  (+) –32      16

0
m – 16 = 8 ⇒ 8 + 16	  n = –32
m = 24

	 10.	� A = (1 –1 2), B = 
− 

 
 
 

1 1
2 1
1 3

 kw;Wk; C = 
 
 − 

1 2
2 1

 vdpy; (AB)

C = A(BC) vdf; fhl;Lf.

jPh;t[:

AB = (1 –1  2) 
1 1

2 1

1 3

− 
 
 
 

 = (1 –2 + 2     –1 –1 + 6) = (1    4)

(AB) C = (1   4)  1 2

2 1

 
 − 

 = (1 + 8     2 – 4) = (9   –2)

BC =  
1 1

2 1

1 3

− 
 
 
 

 1 2

2 1

 
 − 

 = 
1 2 2 1

2 2 4 1

1 6 2 3

− + 
 + −
 

+ − 
 = 

1 3

4 3

7 1

− 
 
 

− 
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A(BC) = (1 –1 2) 
1 3

4 3

7 1

− 
 
 

− 
 (–1–4 + 14     3–3–2)      = (9   –2)

∴ LHS = RHS

	 11.	� A =  
 − 

1 1
1 3

, B = 
 
 − 

1 2
4 2 , C= 

− 
  

7 6
3 2  vdpy;/ 

A(B + C) = AB + AC vd;gijr; rhpghh;f;f.

jPh;t[:

B + C	 = 
1 2

4 2

 
 − 

 + 
7 6

3 2

− 
  

		  = 
1 7 2 6

4 3 2 2

− + 
 − + + 

 = 
6 8

1 4

− 
 − 

LHS = A (B + C ) 

	 = 
1 1

1 3

 
 − 

 
6 8

1 4

− 
 − 

	 = 
6 1 8 4

6 3 8 12

− − + 
 − − + 

 = 
7 12

3 4

− 
  

AB = 
1 1

1 3

 
 − 

 
1 2

4 2

 
 − 

 = 
1 4 2 2

1 12 2 6

− + 
 − − − + 

 = 
3 4

13 4

− 
 − 

AC = 
1 1

1 3

 
 − 

 7 6

3 2

− 
  

 = 
7 3 6 2

7 9 6 6

− + + 
 + − + 

 = 
4 8

16 0

− 
  

RHS = AB + AC

	 = 
3 4

13 4

− 
 − 

 + 
4 8

16 0

− 
  

	 = 
3 4 4 8

13 16 4 0

− − + 
 − + + 

  ⇒  7 12

3 4

− 
  

∴ LHS = RHS

	 12.	� A =  
 − 

1 2 1
2 1 1

 kw;Wk; B = 
− 

 −
 
 

2 1
1 4

0 2
 vdpy; (AB)T = BTAT 
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vd;gijr; rhpghh;f;f.

jPh;t[:

AB 	= 
1 2 1

2 1 1

 
 − 

 
2 1

1 4

0 2

− 
 −
 
 

	 = 
2 2 0 1 8 2

4 1 0 2 4 2

− + − + + 
 + + − − + 

= 
0 9

5 4

 
 − 

ABT = 
0 5

9 4

 
 − 

BT = 
2 1 0

1 4 2

− 
 − 

; 	 AT= 
1 2

2 1

1 1

 
 −
 
 

BT AT = 
2 1 0

1 4 2

− 
 − 

 
1 2

2 1

1 1

 
 −
 
 

	   = 
2 2 0 4 1 0

1 8 2 2 4 2

− + + + 
 − + + − − + 

  = 
0 5

9 4

 
 − 

∴ LHS = RHS

	 13.	� A = 
 
 − 
 − 

4 3 1
2 3 8
1 0 4

, B = 
 
 
 
 − − 

2 3 4
1 9 2
7 1 1

 kw;Wk; C = 
 
 − 
 − 

8 3 4
1 2 3
2 4 1

   

vdpy; A + (B + C) = (A + B) + C  vd;gijr; rhpghh;f;f.

jPh;t[:

A + (B + C) = 
4 3 1

2 3 8

1 0 4

 
 − 
 − 

 + 
2 3 4 8 3 4

1 9 2 1 2 3

7 1 1 2 4 1

    
    + −        − − −    

		      = 
4 3 1

2 3 8

1 0 4

 
 − 
 − 

 + 
10 6 8

2 7 5

5 5 2

 
 
 
 − − 

		      = 
14 9 9

4 10 3

4 5 6

 
 − 
 − − 

 � .......... (1)
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(A + B) + C = 
4 3 1 2 3 4 8 3 4

2 3 8 1 9 2 1 2 3

1 0 4 7 1 1 2 4 1

      
      − + + −            − − − −      

		      = 
6 6 5 8 3 4

3 12 6 1 2 3

6 1 5 2 4 1

   
   − + −   
   − − −   

		      = 
14 9 9

4 10 3

4 5 6

 
 − 
 − − 

  � .......... (2)

(1) kw;Wk; (2) ypUe;J    LHS = RHS

	 14.	�  fPH;f;fz;l mzpr; rkd;ghl;oypUe;J a, b, c, d Mfpatw;wpd; 

kjpg;g[fisf; fhz;f.

		
   

+   − −   
8 3

3 2 4
d a
b a

 = 
   

+   −   
2 2 0 1

4 5 0
a

b c
 

jPh;t[:

	 8 3

3 2 4

d a
b a

   
+   − −   

	 =	 2 2 0 1

4 5 0

a
b c

   
+   −   

	 3 8

3 2 4

d a
b a

+ + 
 − − 

	 =	 2 0 2 1

5 4 0

a
b c

+ + 
 − + 

d + 3 = 2,       8 + a = 2a +1      3b – 2 = b – 5         a – 4 = 4c
d = 2–3           8 – 1 = 2a – a      3b – b = –5 + 2      7 – 4 = 4c
d = –1                   7 = a                      b = 

3

2
−                c = 

3

4

	 a = 7 , b = 
3

2
− ,   c = 

3

4
, d = –1

	 15.	�
   

+      
2 2 8 5

2
3 4 4
x x

x
x x

 = 
 +
  

2 8 24
2

10 6
x

x
 vd;w 

mzpr;rkd;ghl;oy; x-d; g{r;rpakw;w kjpg;igf; fhz;f.

jPh;t[:

	
2 2 8 5

2
3 4 4

x x
x

x x
   

+      
	 =	

2 8 24
2

10 6

x
x

 +
  
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2

2

16 102 2

8 83

xx x
xx x

   
+      

	 =	
22 16 48

20 12

x
x

 +
  

	
2

2

2 16 12

3 8 8

x x
x x x

 +
 + + 

	 =	
22 16 48

20 12

x
x

 +
  

∴ 12x = 48  ⇒ x = 4                      x2 + 8x = 12x
   3x+8 = 20 ⇒ 3x = 12              ⇒ x2 – 4x = 0
                     ⇒ x = 4                 ⇒ x(x – 4) = 0,    x = 0,  x = 4
                                     ∴ x = 4

	 16.	� A = 
θ

θ
 
 
 

cos 0
0 cos

 B = θ
θ

 
 
 

sin 0
0 sin

 vdpy; A2 + B2 = I  vd 

epWt[f.

jPh;t[:

A = cos 0

0 cos

θ
θ

 
 
 

,  B = 
sin 0

0 sin

θ
θ

 
 
 

epqgpf;f: A2 + B2 = I
	 A2	 =	 A . A

		  =	
cos 0

0 cos

θ
θ

 
 
 

 
cos 0

0 cos

θ
θ

 
 
 

		  =	
2

2

cos 0 0 0

0 0 0 cos

θ
θ

 + +
 + + 

  ⇒  
2

2

cos 0

0 cos

θ
θ

 
 
 

	 B2	 =	 sin 0

0 sin

θ
θ

 
 
 

 sin 0

0 sin

θ
θ

 
 
 

		  =	
2

2

sin 0 0 0

0 0 0 sin

θ
θ

 + +
 + + 

  ⇒	
2

2

sin 0

0 sin

θ
θ

 
 
 

∴A2 + B2	=	
2 2

2 2

cos sin 0

0 cos sin

θ θ
θ θ

 +
 + 

		  =	
1 0

0 1

 
 
 

 = 1

∴ A2 + B2 = I epqgpf;fg;gl;lJ.
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	 17.	� th;f;fg; g{h;j;jp Kiwapy; +
−

5 7
1

x
x

 = 3x + 2 vd;w rkd;ghl;od; 

jPh;t[ fhz;f.

jPh;t[:

	
5 7

1

x
x

+
−

	 =	 3x + 2

	 5x + 7	 =	 (x – 1) (3x + 2)
	 5x + 7	 =	 3x2 – x – 2
	 3x2 – x – 5x	 =	 9
	 3x2 – 6x	 =	 9          (,Ug[wKk; 3 My; tFf;f)
	 x2 – 2x	 =	 3
	 x2 – 2x + (1)2	 =	 3 + (1)2 
� (x d; bfGtpd; ghjpapd; th;f;fj;ij ,Ug[wKk; Tl;l)
	 (x – 1)2	 =	 4
	 x – 1	 =	 ± 2
	 x	 =	 ± 2 + 1
	 x	 =	 2 + 1 (m) –2 + 1
	 x	 =	 3 (m) – 1
jPh;t[ x = {3, –1}

	 18.	� a2 + 4a – 12, a2 – 5a + 6 vDk; gy;YWg;g[f;nfhitfspd; 

kP.bgh.t a – 2 vdpy; mg;gy;YWg;g[f;nfhitfspd; 

kP.bgh.k fhz;f.

jPh;t[:

	 f(x)	 =	 a2 + 4a – 12 
		  =	 (a + 6) (a–2)

	 g(x)	 =	 a2 – 5a + 6 
		  =	 (a – 3) (a – 2)

	 kP.bgh.t = a – 2

	 kP.bgh.k	 =	 ( ) ( )f x g x
GCD

×

			   =	 ( 6)( 2) ( 3)( 2)

2

a a a a
a

+ − × − −
−

			   =	 (a + 6) (a – 3) (a – 2)

	 19.	� f(x) kw;Wk; g(x) d; kP.bgh.t/ kP.bgh.k fhz;f. nkYk; f(x) 
× g(x) = (kP.bgh.t) × (kP.bgh.k) vd;gijr; rhpghh;f;f. 
(x3 – 1 ) (x + 1), (x3 + 1).
jPh;t[:
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	 f(x)	 =	 (x3 – 1 ) (x + 1)
		  =	 (x – 1) (x2 + 12 + x .1) (x + 1)
		  =	 (x – 1) (x2 + x + 1) (x + 1)
	 g(x) 	 =	 x3 + 1
		  =	 x3 + 13 = (x + 1) (x2 + 12 – x .1)
		  =	 (x + 1) (x2 – x + 1)
kP.bgh.t = (x + 1)
kP.bgh.k = (x + 1) (x – 1) (x2 + x + 1) (x2 – x + 1)
	 f(x) × g(x) = kP.bgh.k × kP.bgh.t 
[(x – 1) (x2 + x + 1) (x + 1)] × [(x + 1)(x2 – x + 1)]
		  = [(x +1 (x – 1) (x2 + x + 1) (x2 – x + 1)] × (x + 1)

	 20.	� x2 + 6x – 4 = 0 apd; @y=;fs; α, β. vdpy; fPH;f;fz;ltw;iw 

@y=;fshf bfhz;l ,Ugor; rkd;ghl;ilf; fhz;f. 

		  i) α2 kw;Wk; β2 	 ii) 
α
2  kw;Wk; 

β
2

	 iii) α2 β kw;Wk; β2α 
jPh;t[:

i)	 α2 kw;Wk; β2 
 	 x2 + 6x – 4 = 0 
	 a = 1, b = 6, c = –4

	 α+β = 
6

1
−  = –6  

	 αβ = 
4

1

−
= –4

@y=;fspd; TLjy;

α2 + β2 = (α + β)2 – 2αβ
	     = (–6)2 – 2(–4)
	     = 36 + 8
	     = 44

	 @y=;fspd; bgUf;fw;gyd; α2 β2 = (αβ)2 = (–4)2 = 16
	 x2 – (@y=;fspd; TLjy;) x + @y=;fspd; bgUf;fw;gyd; = 0
	 ∴ x2 – 44x + 16 = 0

ii)	
α
2  kw;Wk; 

β
2

@y=;fspd; TLjy; = 2

α
 + 

2

β
 = 

2 2 2( 6) 12
3

4 4

α β
αβ
+ − −= = =

− −
@y=;fspd; TLjy; = 3
@y=;fspd; bgUf;fw;gyd; = 2

α
 × 

2

β
 = 

4 4
1

4αβ
= = −

−
x2 – (@y=;fspd; TLjy;) x + @y=;fspd; bgUf;fw;gyd; = 0
	 ∴ x2 – 3x – 1 = 0

		  iii) α2 β kw;Wk; β2α 
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@y=;fspd; TLjy; = α2β+β2α=αβ (α+β) = (–4)(–6) = 24
@y=;fspd; bgUf;fw;gyd; = �(α2β) (β2α) = α3β3 = (αβ)3  

= (–4)3 = –64
x2 – (@y=;fspd; TLjy;) x + @y=;fspd; bgUf;fw;gyd; = 0
	 ∴ x2 – 24x – 64 = 0

	 21.	 jPh;f;f:  + − =1 1 1 1
2 4 3 4x y z ; =1 1

3x y ; − + =1 1 4 22
5 15x y z

jPh;t[: 

1 p
x

=  , 1 q
y

=  , 1 r
z

=  vd;f.

bfhLf;fg;gl;l rkd;ghLfis

	
2 4 3

p q r+ − 	 =	
1

4
	 ⇒	

6 3 4

12

p q r+ −
 = 

1

4
	 6p + 3q – 4r	 =	 3	�  .......... (1)

	 p = 
3

q

	 3p = q	�  .......... (2)

	 p – 
5

q  + 4r = 2 32
2

15 15
=  vd vGjyhk;

	 15p – 3q + 60r = 32				�     .......... (3)
	 (2) I (1) kw;Wk; (3)-apy; gpujpapl ehk; bgWtJ

	 15p –  4r = 3					�     .......... (4)
	 6p + 60r =32 ⇒ 3p + 30r = 16	�  .......... (5)
(4) kw;Wk; (5)-Ij; jPh;f;f

(4) × 1 ⇒ 15p –  4r = 3
(5) × 5 ⇒ (–) 15p + (–) 150r = 80 (–)

– 154r = –77

                                                                  r = 
1

2
r = 

1

2
 vd (4)-apy; gpujpapl ekf;Ff; fpilg;gJ/ 15p–2=3

(2) ypUe;J, q = 3p-ypUe;J p = 
1

3
(2) ypUe;J, q = 3p,-ypUe;J q = 1
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vdnt/ x = 
1

p
 = 3,   y = 1

q
 = 1,   z = 1

r
 = 2

mjhtJ x = 3, y =1, z = 2

	 22.	� x + y + z = 5, 2x – y + z = 9, x – 2y + 3z = 16 vd;w @d;W 

khwpfspy; mike;j xU=;fik nehpay; rkd;ghl;Lj; 

bjhFg;gpd; jPh;t[ fhz;f.

jPh;t[:

	 x + y + z = 5 � .......... (1)
	 2x – y + z = 9 � .......... (2)
	 x – 2y + 3z = 16 � .......... (3)
	 (1) – (3) ⇒ 3y – 2z = –11 � .......... (4)

(2) ⇒ 2x – y + z = 9
(1) × 2 ⇒ 2x + 2y + 2z = 10(–) 

(–) (–) (–)
fHpf;f – 3y – z = –1 ......... (5)

(4) kw;Wk; (5) ypUe;J

3y – 2z = –11
–3y – z = –1 (+)

–3z = –12
	                            z = 4
z=4 vd (5) y; gpujpapl

	 – 3y – 4	 =	 –1
	 –3y	 =	 3
	 y	 =	 –1

y=–1, z=4 (1) y; gpujpapl

	 x – 1 + 4	 =	 5
	 x	 =	 2

jPh;t[ fzk;: x = 2, y = –1, z =4 

	 23.	� A = 
+ 1
x

x
 kw;Wk; B = 

+
1

1x
, vdpy; 

		   
( ) ( ) ( )

( )

+ + − +=
÷ +

2 2 2

2

2 1
1

A B A B x
A B x x

 vd epqgpf;f.

jPh;t[:

	 LHS	 =	
2 2( ) ( )A B A B

A
B

+ + −
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		   =	

2 2 2 22 2A B AB A B AB
A
B

+ + + + −

		  =	 [2A2 + 2B2] B
A

	 ⇒  2(A2 + B2) B
A

		  =	
2 2

1 1 1
2

1 1 1

x x
x x x x

  +   +       + + +  

		  =	
2 2

1 1 1
2 .

1 1 1

x x
x x x x

  +   +       + + +  

		   =	
2

2

1 1
2 .

( 1)

x
x x

 +
 + 

 = 
2

2

2( 1)

( 1)

x
x x

+
+

 epUgpf;fg;gl;lJ.

	 24.	 RUf;Ff: + −
− + − + − +2 2 2

1 1 1
5 6 3 2 8 15x x x x x x

jPh;t[:

	 = 
1 1 1

( 2)( 3) ( 1)( 2) ( 3)( 5)x x x x x x
+ −

− − − − − −  

	 = 
( 1)( 5) ( 3)( 5) ( 2)( 1)

( 2)( 1)( 3)( 5)

x x x x x x
x x x x

− − + − − − − −
− − − −

 

	 = 
2 2 25 5 5 3 15 [ 2 2]

( 2)( 1)( 3)( 5)

x x x x x x x x x
x x x x

− − + + − − + − − − +
− − − −

 

	 = 
2 2 26 5 8 15 3 2

( 2)( 1)( 3)( 5)

x x x x x x
x x x x

− + + − + − + −
− − − −

	 = 
2 11 18

( 2)( 1)( 3)( 5)

x x
x x x x

− +
− − − −

	 = 
( 2)( 9)

( 2)( 1)( 3)( 5)

x x
x x x x

− −
− − − −

 = 
( 9)

( 1)( 3)( 5)

x
x x x

−
− − −

	 25.	� A = +
−

2 1
2 1

x
x

 kw;Wk; B = −
+

2 1
2 1

x
x

 vdpy; −
− −2 2

1 2B
A B A B

 

fhz;f.

jPh;t[:
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	 2 2

1 2B
A B A B

−
− −

	 =	
1 2

( )( )

B
A B A B A B

−
− + −

=	
2

( )( )

A B B
A B A B

+ −
+ −

=	
( )

( )( )

A B
A B A B

−
+ −

=	
1

( )A B+

=	
1

2 1 2 1
2 1 2 1

x x
x x

+ −+
− +

= 	
2 2

1
(2 1) (2 1)

(2 1)(2 1)
x x

x x
+ + −

+ −

=	 2 2

(2 1)(2 1)

(2 1) (2 1)

x x
x x

+ −
+ + −

=	
2 2

2 2

[2 ] 1

4 1 4 4 1 4

x
x x x x

−
+ + + + −

=	
2

2

4 1

8 2

x
x

−
+

=	
2

2

4 1

2(4 1)

x
x

−
+

	 26.	� jhj;jh/ je;ij/ thzp Mfpa @thpd; ruhrhp taJ 53. 

jhj;jhtpd; tajpy; ghjp/ je;ijapd; tajpy; @d;wpy; 

xU g=;F kw;Wk; thzpapd; tajpy; ehd;fpy; xU g=;F 

Mfpatw;wpd; TLjy; 65. ehd;F Mz;LfSf;F Kd; 

jhj;jhtpd; taJ thzpapd; taijg;nghy; ehd;F kl=;F 

vdpy; @thpd; jw;nghija taijf; fhz;f.

jPh;t[:

thzp/ je;ij kw;Wk; jhj;jhtpd; jw;nghija taJ x, y, z vd;f.

 	
3

x y z+ +  = 53   ⇒   x + y + z = 159� .......... (1)

  	  1 1 1

2 3 4
z y x+ +  = 65		 ⇒ 6 4 3

12

z y x+ +  = 65

	 3x + 4y + 6z = 780� .......... (2)
	 (z – 4) = 4(x – 4) ⇒ 4x – z = 12� .......... (3)
	 (1) kw;Wk; (2) ypUe;J

(1) × (4) ⇒ 4x + 4y + 4z = 636
(2)       ⇒ 3x + 4y + 6z = 780
(fHpf;f) x – 2z = – 144      .......... (4)
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(3) kw;Wk; (4) ypUe;J

(3) × (2) ⇒ 8x – 2z = 24
(4)         ⇒ x – 2z = – 144
(fHpf;f) 7x =  168                     .......... (5)

	 x = 
168

7
 = 24 

x = 24 kjpg;g[ (3) apy; gpujpapl/

	 96 – z	 =	 12
	 z	 =	 84
(1)	 ⇒ 24 + y + 84	 =	 159
        	 y	 =	 51
∴	 thzpapd; jw;nghija taJ = 24
	 thzpapd; je;ijapd; jw;nghija taJ = 51
	 thzpapd; jhj;jhtpd; jw;nghija taJ = 84

	 27.	� xU bgz;zpd; taJ mtuJ rnfhjhpapd; taijg; 
nghy; ,Ukl=;F MFk;. Ie;J Mz;LfSf;Fg; gpd; ,U 
taJfspd; bgUf;fw;gyd; 375 vdpy;/ rnfhjhpfspd; 
jw;nghija taijf; fhz;f.

jPh;t[:

xU bgz;zpd; kw;Wk; mtuJ rnfhjhpapd; jw;nghija 

taJ x, y.
i)	 x = 2y
ii)		  (x + 5) (y + 5 )	 =	 375
	 ⇒	 (2y+5) (y+5)	 =	 375
	 ⇒	 2y2 + 15 y – 350	 =	 0
	 ⇒	 y	 =	 – 35

2
, 10

	 y d; kjpg;g[ vjph;f;Fwpahf mikahJ.  
	 ∴ y = 10
	 ∴ x = 2y       ⇒ x = 20
	 ∴ mth;fspd; jw;nghija taJ 20 kw;Wk; 10.

	 28.	� (c2 – ab) x2 – 2 (a2 – bc) x + b2 – ac = 0  
vd;w rkd;ghl;oy; @y=;fs; rkk; kw;Wk; bka; vdpy;/ 

		  a = 0 my;yJ a3 + b3 + c3 = 3abc vd epqgp.
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jPh;t[:

	 (c2 – ab)x2 – 2(a2 – bc)x + b2 – ac = 0
	 A = c2 – ab, B = – 2(a2 – bc), C = b2 – ac
	 ∆ = B2 – 4AC
	 @y=;fs; bka; kw;Wk; rkk; vd;gjhy; ∆ = 0
	 [–2(a2 – bc)]2 – 4[c2 – ab] [b2 – ac] = 0
	 4(a2 – bc)2 – 4 (c2 – ab) (b2 – ac) = 0
	 4[a4+ b2c2 – 2a2bc] – 4 [b2c2 – ac3 – ab3 + a2bc] = 0
	 4a4+ 4b2c2 – 8a2bc – 4 b2c2  + 4ac3 + 4ab3 – 4a2bc = 0
	 4a4+ 4ab3 + 4ac3 – 12a2bc = 0
	 4a [a3 + b3 + c3 – 3abc] = 0
	 a = 0      (m)     a3 + b3 + c3 – 3abc = 0
	 ⇒ a3 + b3 + c3 = 3abc

	 29.	� α, β vd;gd 7x2 + ax + 2 = 0- apd; @y=;fs; kw;Wk;  

β – α = − 13
7

 vdpy; a-apd; kjpg;g[ fhz;f.

jPh;t[:

	 α, kw;Wk; β vd;gd 7x2 + ax + 2 = 0 d; @y=;fshFk;.

	 α + β = 
7

a− ;		 α β = 2

7

	 β – α 	= 	 13

7
−

	 α – β 	= 	13

7

	 (α – β)2 	= 	
169

49

	 (α+β)2–4αβ 	= 	
169

49

	
2

7

a− 
   – 4 2

7
 
  

 	= 	
169

49

	
2

49

a  – 4 2

7
 
  

 	= 	
169

49

	
2

49

a  – 8

7
 	= 	

169

49

	
2 56

49

a −
 	= 	

169

49

	 a2 – 56 	= 	169
	 a2 	 = 	225
∴ a = 15, –15
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 rpe;jid tpdhf;fs; jPh;t[fSld; 5 kjpg;bgz;fs;

	 1.	 �epiyahd ePhpy; 
18 fp.kP

kzp
 ntfj;jpy; bry;Yk; Xh; ,ae;jpug; 

glfhdJ 24 fpkP J}uj;ij ePhpd; jpirapy; flf;Fk; 
neuj;ij tpl ePhpd; vjph;jpirapy; flf;f TLjyhf 1 
kzp neuk; njitg;gLfpwJ vdpy; ePhpd; ntfk; fhz;f.

jPh;t[:

ePhpd; ntfk; = x vd;f.

glfpd; ntfk; = 18 fp.kP

kzp

ePnuhl;lj;jpd; jpirapy; glfpd; ntfk; = 18 + x
ePnuhl;lj;jpd; jpirf;F vjph;jpirapy; glfpd; ntfk; = 18 – x
24 fp.kP J}uj;ij flf;f ePnuhl;lj;jpd; jpirapy; glF 

vLj;Jf; bfhz;l neuk; = J}uk;

ntfk;
 = 24

18 + x
24 fp.kP J}uj;ij flf;f ePnuhl;lj;jpd; jpirf;F vjph; 

jpirapy; glF vLj;Jf; bfhz;l neuk; = 24

18 x−
bfhLf;fg;gl;l tpguj;jpd;go/

	 24 24

18 18x x
−

− +
 	= 	1

	
1 1

24
18 18x x

 −  − +
 	= 	1

	
18 18

24
(18 )(18 )

x x
x x

 + − +
 − + 

	 =	 1

	 2

2
24

324

x
x

 
  −

	 =	 1

		  48x	 =	 324 – x2

		  x2 + 48x – 324	 =	 0
		  (x + 54) (x – 6)	 =	 0
	 x + 54 = 0 (m) x – 6 = 0
x = –54 Vw;fj;jf;fjy;y (m) x = 6 
∴ ePhpd; ntfk; = 6 fp.kP / kzp

	 2.	� A = 
 
  

1 2
3 4 , B = 

 
 − 

0 3
1 5

, C = 
− 

  
1 5

1 3
, vdpy;  

A(BC) = (AB)C vd epWt[f.
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jPh;t[:

A = 
1 2

3 4

 
  

, B = 
0 3

1 5

 
 − 

, C = 
1 5

1 3

− 
  

	 BC	 =	
0 3 0 9

1 5 5 15

+ + 
 + − + 

= 
3 9

6 10

 
  

	 A(BC)	 =	
1 2

3 4

 
  

 
3 9

6 10

 
  

= 
3 12 9 20

9 24 27 40

+ + 
 + + 

=
15 29

33 67

 
  

	 AB	 =	
1 2

3 4

 
  

0 3

1 5

 
 − 

= 
0 2 3 10

0 4 9 20

− + 
 − + 

= 
2 13

4 29

− 
 − 

	 (AB)C	 =	
2 13

4 29

− 
 − 

1 5

1 3

− 
  

 

		  = 
2 13 10 39

4 29 20 87

+ − + 
 + − + 

 = 
15 29

33 67

 
  

∴ ,lJgf;fk; = tyJgf;fk;.

	 3.	 A = 
− 

 
 

1 1
2 3

 vdpy;/ A2 – 4A + 5I2 = 0 vd epqgpf;f.

jPh;t[:

		  A2	=	 A × A

			   =	
1 1

2 3

− 
 
 

 
1 1

2 3

− 
 
 

  = 
1 2 1 3

2 6 2 9

− − − 
 + − + 

			   =	
1 4

8 7

− − 
 
 

,lJgf;fk;	 =	 A2 – 4A + 5I2  

 			   =	
1 4 1 1 1 0

4 5
8 7 2 3 0 1

− − −     
− +     

     

			   =	
1 4 4 4 5 0

8 7 8 12 0 5

− − −     
+ +     − −     

			   =	 1 4 5 4 4 0

8 8 0 7 12 5

− − + − + + 
 − + − + 
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  			   =	
0 0

0 0

 
 
 

 = 0 = tyJgf;fk;

	 4.	 jPh;f;f: 2x + y + 4z = 15, x – 2y + 3z = 13, 3x + y – z = 2.
jPh;t[:

bfhLf;fg;gl;lit:	 2x + y + 4z = 15� ........ (1)
			   x – 2y + 3z = 13� ........ (2)
			   3x + y – z = 2� ........ (3)
(1) × 2 ⇒ 4x + 2y + 8z = 30
(2) × 1 ⇒  x – 2y + 3z = 13
Tl;lt[k; 5x      + 11z = 43 ........ (4)

(2) × 1 ⇒ x – 2y + 3z = 13
(3) × 2 ⇒ 6x + 2y – 2z = 4
Tl;lt[k; 7x          +  z = 17  ........ (5)

(4) kw;Wk; (5) ypUe;J

(4) × 1   ⇒   5x + 11z = 43
(5) × 11 ⇒ 77x + 11z = 187

(–) (–) (–)
– 72x = –144

                          x = 144

72
=2

x d; kjpg;ig rkd;ghL (5) y; gpujpapl

	 7x + z	 =	 17
	 7(2) + z	 =	 17
	 14 + z	 =	 17
	 z 	 = 	17 – 14
	 z	 =	 3
x kw;Wk; z d; kjpg;g[fis rkd;ghL (1) y; gpujpapl

	 2x + y + 4z	 =	 15
	2(2) + y + 4(3)	 =	 15
	 4 + y + 12	 =	 15

	 y + 16	 =	 15
	 y	 =	 15–16
	 y	 =	 –1

	 5.	� 16x4 – 24x3 + (a – 1)x2 + (b + 1)x + 49 vd;gJ xU KG 
th;f;fk; vdpy; a kw;Wk; b Mfpatw;wpd; kjpg;g[fisf; 
fhz;f.
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jPh;t[:

       4          –3        –7
4       16      –24     (a –1)     b + 1          49

(–) 16
8   –3                  –24   (a –1)

           (+) –24 (–) 9
24

3
8

− = −

8  –6  –7                             (a –10)    b + 1         49
                        (+) –56      (–) 42    (–) 49

0
	 ∴ a – 10	 =	 – 56	 b + 1	 =	 42
	 a	 =	 –56 + 10	 b	 =	 42 – 1
	 a	 =	 – 46	  b	 =	 41

	 6.	�  1 2+
x + 1 x + 2

 = 
4

x + 4
, x + 1 ≠ 0, x + 2 ≠ 0 kw;Wk; x + 4  ≠ 0-I 

,Ugor; rkd;ghl;od; Nj;jpuj;ijg; gad;gLj;jpj; jPh;f;f.

jPh;t[:

bfhLf;fg;gl;;;lit 
1 2

1 2x x
+

+ +
 = 4

4x +

	
( 2) 2( 1)

( 1)( 2)

x x
x x
+ + +

+ +
	 =	 4

4x +

	
2 2 2

( 1)( 2)

x x
x x
+ + +
+ + 	 =	 4

4x +

	
3 4

( 1)( 2)

x
x x

+
+ +

	 =	 4

4x +
	 (3x + 4) (x + 4)	 =	 4 (x + 1) (x + 2)
	 3x2 + 16x + 16	 =	 4 [x2 + 3x + 2]
	 3x2 + 16x + 16	 =	 4x2 + 12x + 8
	 4x2 + 12x + 8 – 3x2 – 16x – 16	 =	 0
	 x2 – 4x – 8	 =	 0

x = 
2 4

2

b b ac
a

− ± −

x = 
24 ( 4) 4(1)( 8)

2(1)

± − − −  = 4 16 32

2

± +  = 4 48

2

±
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⇒ 4 16 3

2

± ×  = 4 4 3

2

±  = 2 2 3±

∴ jPh;t[ = (2 + 2 3 ), (2 – 2 3 )

	 7.	� RUf;Ff: − − − − −× ÷
− + + − +

2 2 2

3 2 2

16 2 3 2 3 11 4
8 2 9 4 2 4

a a a a a
a a a a a

. 

jPh;t[:
2 2 2

3 2 2

16 2 3 2 3 11 4

8 2 9 4 2 4

a a a a a
a a a a a

− − − − −× ÷
− + + − +

	 = 
2 2 2

3 2 2

16 2 3 2 2 4

8 2 9 4 3 11 4

a a a a a
a a a a a

− − − − +× ×
− + + − −

	 = 
2 2 2

3 3

4 ( 2)(2 1) 2 4

2 ( 4)(2 1) (3 1)( 4)

a a a a a
a a a a a

− − + − +× ×
− + + + −

	 = 
2

2

( 4)( 4) ( 2)(2 1) 2 4

( 2)( 2 4) (2 1)( 4) (3 1)( 4)

a a a a a a
a a a a a a a

+ − − + − +× ×
− + + + + + −

		
∴

 a2 – b2 = (a – b) (a + b)
		  a3 – b3 = (a–b) (a2 + ab +b2)
	 = 

2

2

( 2 4)

(3 1)( 2 4)

a a
a a a

− +
+ + +

	 8.	� xU bjhlh; tz;o xU Fwpg;gpl;l J}uj;ij rPuhd 

ntfj;jpy; flf;fpwJ. bjhlh; tz;oapd; ntfk; 
10 fp.kP

kzp
 

mjpfhpf;fg;gl;lhy; 2 kzp neuj;jpw;F Kd;djhfnt 
Fwpg;gpl;l J}uj;ij mila[k; kw;Wk; bjhlh; tz;oapd; 

ntfk; 
10 fp.kP

kzp
 Fiwf;fg;gl;lhy; 3 kzp neuj;jpw;F gpwF 

mf;Fwpg;gpl;l J}uj;ij mila[bkdpy; me;j bjhlh; 

tz;]o mile;j J}uj;ijf; fzf;fpLf.

jPh;t[:

	 ntfk; = 
x fp.kP

kzp
			   =

J}uk;
fhyk;   

ntfk;

	 J}uk; = y fp.kP

	 fhyk; = z kzp vd;f.

	 ∴ y = xz� ........ (1)
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bfhLf;fg;gl;lit 
	 z – 2	 =	

10

y
x +

	 (x+10)(z–2)	 =	 y
	 xz–2x+10z–20	 =	 y
	 y–2x+10z–20	 =	 y
	 –2x+10z–20	 =	 0
	 x–5z+10	 =	 0
� x–5z= –10........ (2)

	 z+3	 =	
10

y
x −

	 (z+3) (x–10)	 =	 y
	 xz+3x–10z–30	 =	 y
	 y+3x–10z–30	 =	 y
	 3x–10z–30 = 0 � ........ (3)

(2) kw;Wk; (3) ypUe;J

(1) × 2 ⇒ 2x – 10z = – 20
(2) × 1 ⇒ 3x – 10z = 30
(fHpf;f) –x = –50

	                           x   =    50
x = 50 rkd;ghL (2) y; gpujpapl

	 x – 5z	 =	 – 10
	 50 – 5z	 =	 –10
	 –5z	 =	 – 60
	 z	 =	 12

	
(1) ⇒	 y	 =	 xz 
		  y	 =	 50 × 12
	 y = 600 fp.kP

	 9.	� xU kfpGe;J g[wg;gl ntz;oa neuj;jpypUe;J 30 
epkplk; jhkjkhfg; g[wg;gl;lJ. 150 fp.kP J}uj;jpy; cs;;s 
nrUkplj;ijr; rhpahd neuj;jpy; brd;wila mjDila 
tHf;fkhd ntfj;ij kzpf;F 25 fp.kP mjpfg;gLj;j 
ntz;oapUe;jJ vdpy;/ kfpGe;jpd; tHf;fkhd 
ntfj;ijf; fhz;f.

jPh;t[:

kfpGe;jpd; tHf;fkhd ntfk; 
x fp.kP

kzp
 vd;f.

mjpfhpf;fg;gl;l kfpGe;jpd; ntfk; (x + 25) kzp vd;f.

bkhj;j J}uk; = 150 fp.kP; fhyk; = J}uk;

ntfk;
T1 kw;Wk; T2 vd;gJ kfpGe;J mjd; ,lj;ij rhpahd 

neuj;jpy; brd;wiltjw;fhd neuk; kw;Wk; Fiwe;jgl;r 

neuk; (tHf;;fkhd ntfj;ij) vd;f.

	 T1 – T2	=	 1

2
 kzp 	

150 150

25x x
−

+
	=	 1

2
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1 1

150
25x x

 − + 
	=	 1

2

	
25

150
( 25)

x x
x x

 + −
 + 

	=	 1

2

	 2

25
150

25x x
 
 + 

	=	 1

2

	 x2+25x–7500 	= 	0
	 (x+100) (x–75)	=	0

	 x = 75 (m) x = –100 (Vw;fj;jf;fjy;y)

	 ∴ kfpGe;jpd; tHf;fkhd ntfk; 75 fp.kP

kzp

	 10.	 jPh;f;f: + + + + =  +
2 1 0a a bx x

a b a
jPh;t[:

2 1
a a bx x

a b a
+ + + +  +

 = 0

2 ax a b a a bx x
a b a a b a

+ + + + + ×  + +
 = 0

a a b ax x x
a b a a b

+   + + +      + +
 = 0

a a bx x
a b a

+   + +      +
 = 0

ax
a b

+
+

= 0 (m) a bx
a
++  = 0	 x = –

a
a b+

 (m) x= –
a b

a
+ 

  

Mfnt/ x = ,
a a b

a b a
 − + −   + 

	 11.	 jPh;f;f: 5(x+1) + 5(2–x) = 53+1
jPh;t[:

	 5x+1+52–x	 =	53+1
	 5x.5 + 525–x	 =	125+1
	 5x.5 + 25

5x 	 =	126

	 5x	 =	y vd;f.

	 5y + 
25

y
	 =	126

	 5y2+25	 =	126y
	 5y2–126y+25	 =	0
	 (5y–1)(y–25)	 =	0
	5y–1 = 0 (m) y–25 = 0

	y = 1

5
 (m) y = 25
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	 5x	 =	y

	5x = 1

5
 (m) 5x = 25

	5x = 5–1 (m) 5x = 52

	x = –1 (m) x = 2
	 x = {2, –1}

	 12.	� xU br=;nfhz Kf;nfhzj;jpd; Fj;JaukhdJ mjd; 
mog;ghfj;ijtpl 7 br.kP Fiwt[ MFk;. nkYk; fh;zk; 
13 br.kP vdpy; kw;w ,Ugf;f=;fisf; fhz;f.

jPh;t[:

mog;gf;fk; = x br.kP"  cauk; = (x–7) br.kP

	 fh;zk;	 =	 ( ) ( )2 2+mog;gf; fk; cauk;

	 13	 =	 ( ) ( )2 2
7x x+ −

	 169	 =	 x2+(x–7)2

	 169	 =	 x2+x2–14x + 49
	 169	 =	 2x2–14x + 49
	 2x2–14x + 49–169	 =	 0
	 2x2–14x – 120	 =	 0
	 x2–7x –60	 =	 0
	 (x–12) (x+5)	 =	 0
	 x = 12 (m) x = –5 (rhj;jpaky;y)
	 i.e x = 12
	 mog;gf;fk; = 12 br.kP."  cauk; = x–7 = 12–7 = 5 br.kP.

	 13.	� ,U FHha;fs; xUj;bjhl;oia epug;g 9
3
8

 kzp neuk; 

vLj;Jf;bfhs;Sk;. rpwpa FHhahdJ jdpna bjhl;oia 
epug;g vLj;Jf;bfhs;Sk; fhy msthdJ/ bghpa FHha; 
kl;Lk; vLj;Jf; bfhs;Sk; fhy msit tpl gj;J kzp 
neuk; mjpfk; MFk;. ,U FHha;fSk; jdpj;jdpna 
bjhl;oia epug;g vLj;Jf; bfhs;Sk; fhy mst[fisf; 

fhz;f. 

jPh;t[:

rpwpa FHha; bjhl;oia epug;g vLj;Jf;bfhs;Sk;  

fhy mst[ x kzp vd;f.

bghpa FHha; bjhl;oia epug;g vLj;Jf;bfhs;Sk;  

fhy mst[ (x–10) kzp neuk; vd;f.
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bfhLf;fg;gl;l tptuj;jpd; go/

	 1 1

10x x
+

−
	 =	 1

3
9

8

	 10

( 10)

x x
x x

− +
−

	 =	 8

75

	
2

2 10

10

x
x x

−
−

	 =	 8

75

	 2

5

10

x
x x

−
−

	 =	 4

75
	 75(x–5)	 =	 4(x2–10x)
	 75x–375	 =	 4x2–40x
	4x2–75x+375–40x = 0
	4x2–115x+375 = 0

	 x	 =	
2 4

2

b b ac
a

− ± −

	 x	 =	 115 13225 4(4)(375)

2(4)

± −

	 x	 =	 115 13225 6000

8

± −

	 x	 =	 115 7225

8

±

	 x	 =	 115 85

8

±

	 x	 =	 115 85

8

+  (m) 115 85

8

−

	 x	 =	 200

8
 (or) 

30

8

	 x	 =	 25 (or) 15

4

rpwpa FHha; bjhl;oia epug;g vLj;Jf; bfhs;Sk;  

fhy mst[ = 25 kzp neuk;.

bghpaf; FHha; bjhl;oia epug;g vLj;Jf; bfhs;Sk; 

fhy mst[ x–10 = 15 kzp neuk;.

	 14.	� (a2+b2)x2 – 2(ac+bd)x+(c2+d2) = 0 vd;w rkd;ghl;od;  

@y=;fs; rkk; vdpy; =a c
b d

 vd epWt[f.

jPh;t[:

(a2+b2)x2–2(ac+bd)x +(c2+d2) = 0
bfhLf;fg;gl;l rkd;ghl;od; @y=;fs; bka; kw;Wk; 

rkk; vd;gjhy;/

	 ∴ b2–4ac	 =	 0
	 [–2(ac+bd)]2 – 4[a2+b2][c2+d2]	 =	 0
	 4(a2c2+b2d2+2abcd) –4[a2c2+a2d2+b2c2+b2d2]	 =	 0
÷ by 4	a2c2 + b2d2 + 2abcd – a2c2 – a2d2 – b2c2 – b2d2	=	 0
	 a2d2+b2c2 – 2abcd	 =	 0
	 (ad–bc)2	 =	 0
	 ad–bc	 =	 0
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	 ad	 =	 bc

	 a
b

	 =	 c
d

 epqgpf;fg;gl;lJ.

	 15.	� RUf;Ff: + + + + + +× ×
+ + + + + +

2 2 2

2 2 2

2 3 1 4 5 1 15 8 1
3 4 1 5 6 1 8 6 1

x x x x x x
x x x x x x

jPh;t[:
2 2 2

2 2 2

(2 2 1)(4 4 1)(15 5 3 1)

(3 3 1)(5 5 1)(8 4 2 1)

x x x x x x x x x
x x x x x x x x x

+ + + + + + + + +
+ + + + + + + + +

= [ ][ ]
[ ][ ]
2 ( 1) 1( 1) 4 ( 1) 1( 1)

3 ( 1) 1( 1) 5 ( 1) 1( 1)

x x x x x x
x x x x x x

+ + + + + +
+ + + + + +

�
[ ]
[ ]
5 (3 1) 1(3 1)

4 (2 1) 1(2 1)

x x x
x x x

+ + +
+ + +

= 
( 1)x + (2 1)x + ( 1)x + (4 1)x + (3 1)x + (5 1)x +
( 1)x + (3 1)x + ( 1)x + (5 1)x + (2 1)x + (4 1)x +

= 1

	 16.	� px2 + ( )−3 2 x  – 1 = 0 vdf; bfhLf;fg;gl;l rkd;ghl;od; 

xU @yk; x = 
1
3

 vdpy;/ p-d; kjpg;g[ fhz;f.

jPh;t[:

	 @y=;fspd; TLjy; gyd; = b
a

−

	 α + 
1

3
 = 

( )3 2

p

− −
   � ......... (1)

@y=;fspd; bgUf;fw;gyd; = 
c
a

α . 
1

3
 = –1/p ⇒ α = 

3

p
−

α = 
3

p
−  vd (1) y; gpujpapl

	
3

p
−  + 

1

3
 = 2 3

p
−     ⇒ 

3

p
−  + 

1

3
 = 

2 3

p p
−   

p = 3  2
p = 6
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 gapw;rpf;fhd tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� A = 
a b
c d

 
    . I = 

1 0

0 1

 
  

. A2–(a+d)A = (bc–ad) I2 vd epWt[f.

	 2.	� A = 
5 2 9

1 2 8

 
  

 kw;Wk; B = 
1 7

1 2

5 1

 
 
 

− 
 vdpy; (AB)T = BTAT 

vd;gijr; rhpghh;f;ft[k;.

	 3.	 A = 
3 1

1 2

 
 − 

 vdpy; A2 – 5A + 7I2 = 0 vd epWt[f.

	 4.	  �A = 
0 4 9

8 3 7

 
  

, B = 
7 3 8

1 4 9

 
  

 vdpy; gpd;tUtdtw;iwf; 

fhz;f. (i) B – 5A  (ii) 3A – 9B
	 5.	� gpd;tUk; mzpr; rkd;ghLfspy; ,Ue;J x, y, kw;Wk; 

z-fspd; kjpg;g[fisf; fhz;f.

(i)	 3 3 1 0

7 1 6

x x z
x y x y z

− −   
=   + + + +   

(ii)	 (x    y–z    z + 3) + (y   4   3) = (4   8   16)

	 6.	�  4 2 4

3 3 6
x y

−     
+ =     −     

 vdpy; x kw;Wk; y-d; kjpg;g[fisf; fhz;f.

	 7.	�
22 2 8 5 8 24

2 2
3 4 4 10 6

x x x
x

x x x
 +   

+ =          
 vd;w  

mzpr; rkd;ghl;oy; x-d; g{r;rpakw;w kjpg;igf; fhz;f.

	 8.	 x, y-Ij; jPh;f;f. 
2

2

2 5
2

8

xx
yy

−     
+ =     −    

	 9.	� A = 
1 3

5 1

 
 − 

, B = 
1 1 2

3 5 2

− 
  

, C = 
1 3 2

4 1 3

 
 − 

 vdpy; 

A(B+C) = AB + AC -Ir; rhpghf;ft[k;.

	 10.	� A = 
2 1

1 3

 
  

, B = 
2 0

1 3

 
  

 vdpy; AB kw;Wk; BA-If; fhz;f. 

nkYk; AB = BA vd;gJ rhpah vd Muha;f.
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	 11.	� @y=;fspd; TLjy; kw;Wk; bgUf;fy; fPH;f;fhQkhW 

bfhLf;fg;gl;Ls;sd vdpy;/ mtw;Wf;F jFe;j ,Ugor; 

rkd;ghLfisf; fz;lwpf. (i) 9,14 (ii) 7 5
,

2 2
−   (iii) 3 1

,
5 2

− −   

	 12.	� fPnH bfhLf;fg;gl;Ls;s ,Ugor; rkd;ghLfspd;  
@y=;fspd; TLjy; kw;Wk; bgUf;fw;gyd; Mfpatw;iwf; 
fhz;f. (i) x2 + 8x – 65 = 0	 (ii) 2x2 + 5x + 7 = 0

	 13.	� th;f;f@yk; fhz;f: (4x2 – 9x + 2) (7x2 – 13x – 2) (28x2 – 3x – 1)
	 14.	� x2 + 7x + 10 = 0 vDk; rkd;ghl;od; @y=;fs; α kw;Wk; β 

vdpy;/ gpd;tUtdtw;wpd; kjpg;g[fisf; fhz;f. (VnjDk; 
@d;W) (i) (α–β)  (ii) α2 + β2   (iii) α3–β3  (iv) α4+ β4 

(v) 
α β
β α

+ 	 (vi)  
2 2α β

β α
+

	 15.	� 3x2 + 7x – 2 = 0 vDk; rkd;ghl;od; @y=;fs; α kw;Wk; β 
vdpy;/ bfhLf;fg;gl;l kjpg;g[fisf; fhz;f.

		  (i) 
α β
β α

+ 	 (ii) 
2 2α β

β α
+

	 16.	� x3 + x2 – x +2 kw;Wk; 2x3 – 5x2 + 5x – 3 Mfpa gy;YWg;g[f; 

nfhitfspd; kP.bgh.t fhz;f.

	 17.	� 2x2 – x – 1 = 0, vd;w rkd;ghl;od; @y=;fs; α kw;Wk; β 
vdpy;/ fPnH bfhLf;fg;gl;l @y=;fisa[ila ,Ugor; 

rkd;ghl;ilf; fhz;f. (i) 1 1
,

α β
 (ii) α2β, β2 α(iii) 2α+β, 2β+α

	 18.	� 2x2 – 7x + 5 = 0, vd;w rkd;ghl;od; @y=;fs; α kw;Wk; β 
vdpy;/ gpd;tUtdtw;wpd; kjpg;g[fisf; fhz;f. 

		  (Fwpg;g[: jPh;t[ njitapy;iy) 
1 1

α β
+ , 

α β
β α

+

	 19.	� x2 + 6x – 4 = 0 ?apd; @y=;fs; α kw;Wk; β vdpy;/ 

fPH;f;fz;ltw;iw @y=;fshff; bfhz;l ,Ugor; 

rkd;ghl;ilf; fhz;f.

		  (i) α2 kw;Wk; β2	 (ii) α2β kw;Wk; β2α
	 20.	� α/ β vd;gd 7x2+ax+2=0-apd; @y=;fs; kw;Wk; β – α = 

13

7

−
 

vdpy;/ a-apd; kjpg;g[ fhz;f.

	 21.	� 6x3 – 30x2 + 60x – 48 kw;Wk; 3x3 – 12x2 + 21x– 18 Mfpa 

gy;YWg;g[f;nfhitfspd; kP.bgh.t fhz;f.
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	 22.	� ,dpah 50 fp.fp vila[s;s Mg;gps;fs; kw;Wk; 

thiHg;gH=;fs; th=;fpdhh;. xU fpnyhfpuhKf;F 

Mg;gps;fspd; tpiy thiHg;gH=;fspd; tpiyiag; nghy 

,Ukl=;F MFk;. th=;fg;gl;l Mg;gps;fspd; tpiy `1800 
kw;Wk; thiHg;gH=;fspd; tpiy `600 vdpy;/ ,dpah 

th=;fpa ,Utif gH=;fspd; viliaf; fpnyhfpuhkpy; 

fhz;f.

	 23.	 jPh;f;f: pqx2 – (p + q)2x + (p + q)2 = 0
	 24.	 �brd;idapypUe;J tpUjhr;ryj;jpw;F 240 fp.kP  

J}uj;ijf; flf;f xU gazpfs; bjhlh;tz;of;F xU 
tpiut[ bjhlh;tz;oiatpl 1 kzp neuk; TLjyhfj; 
njitg;gLfpwJ. gazpfs; bjhlh;tz;oapd; ntfk;/ 
tpiut[ bjhlh;tz;oapd; ntfj;ijtpl 20 fp.kP'kzp 
Fiwt[ vdpy;/ ,U bjhlh;tz;ofspd; ruhrhp ntf=;fisf; 

fzf;fpLf.

 rpe;jid tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	 RUf;Ff: 
2 2 2

1 1 1

3 2 5 6 4 3a a a a a a
+ −

+ + + + + +

	 2.	 A = 
3 2 0

1 4 0

0 0 5

 
 
 
 

 vdpy; A2 – 7A + 10I3 = 0 vd epWt[f.

	 3.	� xU brt;tfj;jpd; ePsk; kw;Wk; mfyj;jpid Kiwna 3 
kw;Wk; 2 myFfs; mjpfhpg;gjd; @yk; mjd; gug;gst[ 
67 rJu myFfs; mjpfhpf;Fk;. nkYk; ePsj;jpid 
5 myFfs; Fiwj;Jk; mfyj;jpid 3 myFfs; 
mjpfhpj;Jk; ghh;f;Fk;nghJ mjd; gug;gsthdJ 9 
rJu myFfs; Fiwa[k; vdpy; brt;tfj;jpd; ePs/ 
mfy=;fis fhz;f.

	 4.	� xU tFg;gpy; cs;s khzth;fs; thpirapy; epw;f 
ntz;Lk;. VnjDk; xU thpirapy; 3 khzth;fis 
mjpfkhf;fpdhy; thpirfspd; vz;zpf;ifapy; xd;W 
Fiwa[k;. VnjDk; xU thpirapy; 3 khzth;fis 
Fiwj;jhy; thpirfspd; vz;zpf;if ,uz;L 
mjpfkhFk; vdpy; tFg;gpy; cs;s khzth;fspd; 
vz;zpf;ifiaf; fhz;f.


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 tiugl tpdhf;fs; jPh;t[fSld; 5 kjpg;bgz;fs;

	 1.	� bfhLf;fg;gl;l ,Ugor; rkd;ghl;od; tiuglk; tiuf. 
mjd; jPh;t[fspd; jd;ikiaf; TWf. x2 – 9x + 20 = 0.
ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
x2 16 9 4 1 0 1 4 9 16

–9x 36 27 18 9 0 –9 –18 –27 –36
+20 20 20 20 20 20 20 20 20 20

y 72 56 42 30 20 12 6 2 0
g[s;spfs;: �(–4, 72), (–3, 56), (–2, 42), (–1, 30), (0, 20), (1, 12),  

(2, 6), (3, 2), (4, 0)

4

10–1–2–3–4–5 2 3 4 5 6 7
– 4

– 8

– 12

– 16

– 20

– 24

– 28

– 32

8

12

16

20

24

28

32
mst[j;jpl;lk;:

x-mr;rpy; 1 br.kP = 1 myF

y-mr;rpy; 1 br.kP = 4 myF
(–1, 30)

(0, 20)

(1, 12)

(2, 6)

(3, 2) (4, 0)(5, 0) (6, 2)

(7, 6)

jPh;t[fspd; jd;ik:

gutisa[k; X mr;ir ,UntW g[s;spfspy; btl;LfpwJ. 

vdnt @y=;fs; bka;/ rkkpy;iy.
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	 2.	� bfhLf;fg;gl;l ,Ugor; rkd;ghl;od; tiuglk; tiuf. 

mjd; jPh;t[fspd; jd;ikiaf; TWf. x2 – 4x + 4 = 0.
ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
x2 16 9 4 1 0 1 4 9 16

–4x 16 12 8 4 0 –4 –8 –12 –16
+4 4 4 4 4 4 4 4 4 4

y 36 25 16 9 4 1 0 1 4
g[s;spfs;: �(–4, 36), (–3, 25), (–2, 16), (–1, 9), (0, 4), (1, 1),  

(2, 0), (3, 1), (4, 4)

2

10–1–2–3–4–5 2 3 4 5 X

Y

X’

Y’

– 2

– 4

– 6

– 8

–10

4 (4, 4)

(3, 1)(2, 0)(1, 1)

(0, 4)

(–1, 9)

(–2, 16)

6

8

10

12

14

16 mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 1 myF

y-mr;rpy; 1 br.kP = 2 myF

jPh;t[fspd; jd;ik:

gutisa[k; X mr;ir xnu xU g[s;spapy; bjhl;L 

btl;LfpwJ. vdnt @y=;fs; bka;/ rkk;.

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


126 Å˜ò£M¡.....

	 3.	� bfhLf;fg;gl;l ,Ugor; rkd;ghl;od; tiuglk; tiuf. 

mjd; jPh;t[fspd; jd;ikiaf; TWf: x2 + x + 7 = 0.
ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
x2 16 9 4 1 0 1 4 9 16
+x –4 -3 –2 –1 0 1 2 3 4
+7 7 7 7 7 7 7 7 7 7

y 19 13 9 7 7 9 13 19 27

g[s;spfs;: �(–4, 19), (–3, 13), (–2, 9), (–1, 7), (0, 7), (1, 9),  
(2, 13), (3, 19), (4, 27)

2

10–1–2–3–4–5 2 3 4 5 X

Y

X’

Y’

– 2

– 4

– 6

– 8

–10

4

(2, 13)

(1, 9)

(0, 7)

(–2, 9)

(–1, 7)

(–3, 13)

6

8

10

12

14

mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 1 myF

y-mr;rpy; 1 br.kP = 2 myF

jPh;t[fspd; jd;ik:

gutisak; X mr;ir btl;lt[k; ,y;iy/ bjhl;Lr; 

bry;ytpy;iy. vdnt @y=;fs; bka;ay;y.
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	 4.	� bfhLf;fg;gl;l ,Ugor; rkd;ghl;od; tiuglk; tiuf. 
mjd; jPh;t[fspd; jd;ikiaf; TWf: (2x – 3) (x + 2) = 0.
y = (2x – 3) (x + 2) = 2x2 + 4x – 3x – 6   = 2x2 + x – 6
ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
x2 16 9 4 1 0 1 4 9 16

2x2 32 18 8 2 0 2 8 18 32
+x –4 –3 –2 –1 0 1 2 3 4
–6 –6 –6 –6 –6 –6 –6 –6 –6 –6
y 22 9 0 –5 –6 –3 4 15 30

g[s;spfs;: �(–4, 22), (–3, 9), (–2, 0), (–1, –5), (0, –6), (1, –3),  
(2, 4), (3, 15), (4, 30)

2

10–1–2–3–4–5 2 3 4 5 X

Y

X’

Y’

– 2

– 4

– 6

– 8

–10

4 (2, 4)

(0, –6)

(1, –3)

(–2, 0)

(–1, –5)

(–3, 9)

6

8

10

12

14

16

18

mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 1 myF

y-mr;rpy; 1 br.kP = 2 myF

jPh;t[fspd; jd;ik:

gutisak; X mr;ir xnu ,UntW g[s;spfspy; 

btl;LfpwJ. vdnt @y=;fs; bka;/ rkkpy;iy.
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	 5.	� y = x2 + x – 2 d; tiuglk; tiue;J mjd; @yk; x2+x–2=0 
vd;w rkd;ghl;oidj; jPh;f;ft[k;.

ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
x2 16 9 4 1 0 1 4 9 16
+x –4 –3 –2 –1 0 1 2 3 4
–2 –2 –2 –2 –2 –2 –2 –2 –2 –2
y 10 4 0 -2 -2 0 4 10 18

g[s;spfs;: �(–4, 10), (–3,4), (–2, 0), (–1, –2), (0, –2), (1, 0),  
(2, 4), (3, 10), (4, 18)

fHpj;jy; y = x2  +  x  –  2
0 = x2  +  x  –  2

 (–) (–)   (–)   (–)
y = 0

m
s

t
[j

;j
pl

;l
k

;

x-
m

r
;r

py
; 1

 b
r

.k
P =

 1
 m

y
F

y-
m

r
;r

py
; 1

 b
r

.k
P =

 1
 m

y
F

jPh;t[: 	 –2 kw;Wk; 1

	 6.	� y = x2 – 5x – 6 apd; tiuglk; tiue;J mjidg; gad;gLj;jp 
x2 – 5x – 14 = 0 vd;w rkd;ghl;ilj; jPh;f;ft[k;.

ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
x2 16 9 4 1 0 1 4 9 16
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–5x 20 15 10 5 0 –5 –10 –15 –20
–6 –6 –6 –6 –6 –6 –6 –6 –6 –6
y 30 18 8 0 –6 –10 –12 –12 –10

g[s;spfs;: �(–4, 30), (–3,4), (–2, 8), (–1, 0), (0, –6), (1, –10),  
(2, –12), (3, –12), (4, –10)

fHpj;jy; y = x2  – 5x  –  6
0 = x2  – 5x  – 14

 (–) (–)   (+)   (+)
y = 8

2

10–1–2–3–4–5 2 3 4 5 6 7 X

Y

X’

Y’

– 2

– 4

– 6

– 8

–10

–12

–14

4

(–1, 0)

(0, – 6)

(–2, 8)

(2, –12)

(1, –10) (4, –10)

(5, –6)

(6, 0)

y = 8

(3, –12)

(2, 0)

6

8

10

12

14

mst[j;jpl;lk;

x-mr;rpy;  1 br.kP – 1 myF

y-mr;rpy;  1 br.kP – 2 myFfs;

jPh;t[:  	 – 2 kw;Wk; 7
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	 7.	� y = 2x2 – 3x – 5-apd; tiuglk; tiue;J mjidg; 

gad;gLj;jp 2x2 – 4x – 6 = 0  vd;w rkd;ghl;ilj; jPh;f;ft[k;. 
ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
x2 16 9 4 1 0 1 4 9 16

2x2 32 18 8 2 0 2 8 18 32
–3x 12 9 6 3 0 –3 –6 –9 –12
–5 –5 –5 –5 –5 –5 –5 –5 –5 –5
y 39 22 9 0 –5 –6 –3 4 15

g[s;spfs;: �(–4, 39), (–3, 22), (–2, 9), (–1, 0), (0, –5), (1, –6),  
(2, –3), (3, 4), (4, 15)

fHpj;jy; y = 2x2 – 3x  – 5
0 = 2x2  – 4x  – 6

 (–) (–)   (+)   (+)
y = x + 1

ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
x –4 –3 –2 –1 0 1 2 3 4

+1 1 1 1 1 1 1 1 1 1
y –3 –2 –1 0 1 2 3 4 5

jPh;t[ = {–1, 3}
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2

10–1–2–3–4–5 2 3 4 5 6 7 XX’

Y’

– 2

– 4

– 6

– 8

–10

–12

4

(–1, 0)

(0, – 5)

(–2, 9)

(1, –6)

(2, –3)

(3, 4)

y = 2x2 – 3x + 5

y = x + 1
6

8

10

mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 1 myF

y-mr;rpy; 1 br.kP = 2 myFfs;

jPh;t[: – 1 kw;Wk; 3
	 8.	� y = 2x2 apd; tiuglk; tiue;J mjd; @yk; 2x2 – x – 6 = 0  

vd;w rkd;ghl;ilj; jPh;f;f.

ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
x2 16 9 4 1 0 1 4 9 16

2x2 32 18 8 2 0 2 8 18 32
y 32 18 8 2 0 2 8 18 32

g[s;spfs;: �(–4, 32), (–3, 18), (–2, 8), (–1, 2), (0, 0), (1, 2), (2, 8), 
(3, 18), (4, 32)

fHpj;jy; y = 2x2 
0 = 2x2  – x  – 6

 (–) (–)   (+)   (+)
y = x + 6
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ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
x –4 –3 –2 –1 0 1 2 3 4

+6 6 6 6 6 6 6 6 6 6
y 2 3 4 5 6 7 8 9 10

m
s

t
[j

;j
pl

;l
k

;

x-
m

r
;r

py
; 1

 b
r

.k
P =

 1
 m

y
F

y-
m

r
;r

py
; 1

 b
r

.k
P =

 1
 m

y
F

jPh;t[:  –1.5 kw;Wk; 2
	 9.	� y = x2 – 4x + 3 apd; tiuglk; tiue;J/ mjd; @yk;  

x2 –6x + 9 = 0  vd;w rkd;ghl;ilj; jPh;f;f. 
ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
x2 16 9 4 1 0 1 4 9 16

–4x 16 12 8 4 0 –4 –8 –12 –16
+3 3 3 3 3 3 3 3 3 3

y 35 24 15 8 3 0 –1 0 3
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g[s;spfs;: �(–4, 35), (–3, 24), (–2, 15), (–1, 8), (0, 3), (1, 0),  
(2, –1), (3, 0), (4, 3)

fHpj;jy; y = x2  –  4x  + 3
0 = x2  –  6x  + 9

 (–) (–)   (+)   (–)
y = 2x – 6

ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
2x –8 –6 –4 –2 0 2 4 6 8
–6 –6 –6 –6 –6 –6 –6 –6 –6 –6
y –14 –12 –10 –8 –6 –4 –2 0 2

mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 1 myF

y-mr;rpy; 1 br.kP = 2 myFfs;

jPh;t[: {3, 3}
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	 10.	� y = (x – 1) (x + 3) apd; tiuglk; tiue;J/ mjidg; 
gad;gLj;jp x2 – x – 6 = 0 vd;w rkd;ghl;ilj; jPh;f;ft[k; 
y = (x – 1) (x + 3)     =  x2 + 3x – x – 3     = x2 + 2x – 3
ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
x2 16 9 4 1 0 1 4 9 16

+2x –8 –6 –4 –2 0 2 4 6 8
–3 –3 –3 –3 –3 –3 –3 –3 –3 –3
y 5 0 –3 –4 –3 0 5 12 21

g[s;spfs;: �(–4, 5), (–3, 0), (–2, –3), (–1, –4), (0, –3), (1, 0),  
(2, 5), (3, 12), (4, 21)

fHpj;jy; y = x2  +  2x  – 3
0 = x2  –   x   – 6

 (–) (–)   (+)   (–)
y = 3x + 3

ml;ltiz:

x –4 –3 –2 –1 0 1 2 3 4
3x –12 –9 –6 –3 0 3 6 9 12
3 3 3 3 3 3 3 3 3 3
y –9 –6 –3 0 3 6 9 12 15
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2

10–1–2–3–4–5 2 3 4 5 6 7 XX’

Y’

– 2

– 4

– 6

– 8

–10

–12

4

(–3, 0)

(–2, –3)

(–1, –4)

(–4, 5)

(1, –6)

(0, –3)

(1, 0)

(2, 5)

(3, 12)

y = x2 + 2x – 3

y = 3x + 3

6

8

10

12

Y
mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 1 myF

y-mr;rpy; 1 br.kP = 2 myFfs;

jPh;t[: –2 kw;Wk; 3

	 11.	� th;&pfh btt;ntW mst[fspy; 6 tl;l=;fis 
tiue;jhs;. ml;ltizapy; cs;sthW/ xt;bthU 
tl;lj;jpd; tpl;lj;jpw;Fk; mjd; Rw;wstpw;Fk;  cs;s 
njhuhaj; bjhlh;g[f;F xU tiuglk; tiuat[k;. mjidg; 
gad;gLj;jp/ tpl;lkhdJ 6 br.kP Mf ,Uf;Fk;nghJ 
tl;lj;jpd; Rw;wsitf; fhz;f.

tpl;lk; (x) br.kP 1 2 3 4 5

Rw;wst[ (y) br.kP 3.1 6.2 9.3 12.4 15.5

ml;;;ltizapypUe;J x mjpfhpf;Fk;nghJ y-a[k; 

mjpfhpf;fpd;wJ vdj; bjhpfpd;wJ. 

vdnt ,J xU neh;khwyhFk; y = kx vd;f.
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k = 
3.1 6.2 9.3 12.4

1 2 3 4
= = =  = 3.1

y = 3.1 x
thpir nrho {(1, 3.1) (2, 6.2) (3, 9.3), (4, 12.4), (5, 15.5)}
Kot[:	 x = 6 ⇒ x = 3.1 
			    x = 3.1 × 6 
			       = 18.6
mjhtJ tpl;lk; 6 br.kP vdpy; Rw;wst[ 18.6 br.kP MFk;.

R
w

;w
s

t
[ (

b
r

.k
P)

tpl;lk; (br.kP)

mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 1 myF

y-mr;rpy; 1 br.kP = 1 myF

	 12.	� xU ngUe;J 50 fp.kP‚kzp vd;w rPuhd ntfj;jpy; 
gazpf;fpwJ. ,j;bjhlh;g[f;fhd J}uk;?neuk; tiuglk; 
tiue;J/ gpd;tUtdtw;iwf; fhz;f. 

		  (i) tpfpjrk khwpypiaf; fhz;f.

		  (ii) �90 epkpl=;fspy;  gazpf;Fk; J}uk; vt;tst[>
		  (iii) �300 fp.kP J}uj;ij gazpf;f vt;tst[ neuk; MFk;>
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jPh;t[:

x vd;gJ fhyk; (epkpl=;fspy;) vdt[k; y vd;gJ fle;j  

J}uk; (fp.kPy;) vdt[k; bfhs;f.

fhyk; x (epkpl=;fspy;) 60 120 180 240
J}uk; y (fp.kPl;lhpy;) 50 100 150 200

(i)	� ml;;;ltizapypUe;J x mjpfhpf;Fk;nghJ y-a[k; 

mjpfhpf;fpd;wJ. vdnt ,J xU neh;khwyhFk;  
y = kx vd;f.

∴ y = kx .

	 k = 50 100 150 200 5

60 120 180 240 6

y
x

= = = = =

i.e k = 5

6
		 ∴ y = 5

6
 x

thpir nrho: {�(60, 50) (120, 100) (180, 150), (240, 200), 
(300, 250) (360, 300)}

(ii)	� x = 90 vdpy; y = 75 MFk;. 

	 ∴ ngUe;J fle;j J}uk; 75 fp.kP MFk;.

(iii)	� y = 300 vdpy; x = 360 MFk;. 

	 mjhtJ vLj;Jf;bfhz;l fhyk; = 360 epkpl=;fs; 

	 = 6 kzp
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fhyk; (epkplk;)

J
}u

k
; (

f
p.k

P)

mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 30 epkp

y-mr;rpy; 1 br.kP = 30 fp.kP

	 13.	� xU epWtdkhdJ bjhlf;fj;jpy; 40 ntiyahs;fSld; 
150 ehs;fspy; xU ntiyia Kof;f bjhl=;fpaJ. 
gpwF/ ntiyia tpiuthf Koj;jpl gpd;tUkhW 
ntiyahs;fis mjpfhpj;jJ.

ntiyahs;fspd; 
vz;zpf;if (x) 40 50 60 75

ehs;fspd; 
vz;zpf;if (y) 150 120 100 80

	 	 (i) �nknyf; bfhLf;fg;gl;Ls;s jut[fSf;F tiuglk; 
tiue;J khWghl;od; tifia milahsk; fhz;f.

		  (ii) �tiuglj;jpypUe;J/ epWtdkhdJ 120 
ntiyahs;fis ntiyf;F mkh;j;j tpUk;gpdhy;/ 
ntiy Koa vj;jid ehs;fs; MFk; vdf; fhz;f.

		  (iii) �ntiyahsJ 30 ehs;fspy; Koa ntz;Lk; vdpy;/ 
vj;jid ntiyahs;fs; njit>
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jPh;t[:

	

ntiyahl;fspd; vz;zpf;if

e
hl

;f
s

pd
; v

z
;z

pf
;i

f

mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 10 ntiyahl;fs;

y-mr;rpy; 1 br.kP = 20 ehl;fs;

(i)	� ml;;;ltizapypUe;J x mjpfhpf;Fk;nghJ y 
FiwfpwJ vd;gJ bjspthfpd;wJ. 

	 vdnt ,J xU vjph;khwy; MFk; 

	 ∴ y = k

x
⇒ 	 ⇒  xy = k

	 ml;;;ltizapypUe;J,
	 k = 40 × 150 = 50 × 120 = ... = 75 × 80 = 6000
	 k = 6000	 ∴ xy = 6000
	 thpir nrho {(40, 150), (50, 120), (60, 100), (75, 80)}

(ii)	� x = 120 ⇒ y = 50
	 ∴ njitahd ehl;fspd; vz;zpf;if

(iii)	� y = 30, 
	 xy = 6000

	 x = 6000

y
	 x = 6000

30
	 ∴ 	 x = 200
	 ∴ njitahd ntiyahl;fspd; vz;zpf;if = 200
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	 14.	� ep&he;j;/ 12 fp.kP J}uj;jpw;fhd khuj;jhd; xl;lj;jpd; 
btw;wpahsh; Mthh;. mtd; kzpf;F 12 fp.kP vd;w rPuhd 
ntfj;jpy; Xo/ ,yf;fpid 1 kzp neuj;jpy; mile;jhh;.  
mtiuj; bjhlh;e;J Muhjdh/ b$ae;j;/ rj;ah kw;Wk; 
Rntjh Mfpnahh; Kiwna 6 fp.kP‚kzp/ 4 fp.kP‚kzp/ 
3 fp.kP‚kzp kw;Wk; 2 fp.kP‚kzp vd;w ntfj;jpy; Xo 
te;jdh;. mth;fs; me;j J}uj;ij Kiwna 2 kzp/ 3 
kzp/ 4 kzp kw;Wk; 6 kzp neuj;jpy; mile;jdh;. 

		�  ntfk; ? neuk;/ tiuglk; tiue;J mjidg; gad;gLj;jp/ 
kzpf;F 2.4 fp.kP‚kzp ntfj;jpy; brd;w bfsrpf; 
vLj;Jf; bfhz;l neuj;ijf; fhz;f.

jPh;t[:

		�  bfhLf;fg;gl;Ls;s tptu=;fSf;F ml;ltizia 

bgWnthk;.

ntfk; x (fp.kPl;lhpy;) 12 6 4 3 2
fhyk; y (epkpl=;fspy;) 1 2 3 4 6

(i)	� ml;;;ltizapypUe;J x Fiwa[k;nghJ y 
mjpfhpf;fpd;wJ vd;gJ bjspthfpd;wJ. 

	 vdnt ,J xU vjph;khwy; MFk;.

	 ml;;;ltizapypUe;J k=12×1=6×2= …= 2×6=12

	 ∴ y = k

x
⇒  xy = k

	 k = 12;	 ∴ xy = 12
thpir nrho {(12,1), (6,2), (4,3), (3,4), (2,6)}
			   xy = 12

			     y = 12

x
	  y = 

12

2.4
			        = 5
bfsrpf; Fwpg;gpl;l ,lj;ij mila vLj;Jf;bfhs;Sk; 

fhy mst[ 5 epkpl=;fs; MFk;.
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ntfk; (fp.kP)

f
hy

k
; (

k
z

p)

mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 1 fp.kP

y-mr;rpy; 1 br.kP = 1 kzp

	 15.	� xU Jzpf;filahdJ jdJ thof;ifahsh;fSf;F 
th=;Fk; xt;bthU bghUspd; kPJk; 50% js;Sgoia 
mwptpf;fpwJ. Fwpj;j tpiyf;Fk; js;Sgof;Fkhd  
tiuglk; tiuf. nkYk;/

		  (i) �tiuglj;jpypUe;J/ xU thof;ifahsh; ₹3250?I 
js;Sgoahfg; bgw;why;/ Fwpj;j tpiyiaf; fhz;f.

		  (ii) �Fwpj;j tpiyahdJ ₹ 2500 vdpy;/ js;Sgoiaf; 
fhz;f.

jPh;t[:

x vd;gJ Fwpj;j bjhif vdt[k;/  

y vd;gJ js;Sgo vdt[k; bfhs;f.

js;Sgo = 50% = 
50

100
 = 

1

2

bfhLf;fg;gl;l fzf;fhdJ neh;khwiyf; 

bfhz;Ls;sJ vd;gJ bjspthfpd;wJ.

	 ∴ y = kx

	 i.e y = 
1

2
x
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Fwpj;j bjhif (x) 1000 2000 3000 4000 5000
js;Sgo (y) 500 1000 1500 2000 2500

thpir nrho = { �(1000, 500), (2000, 1000), (4000, 2000), 
(5000, 2500), (6000, 3000)}

(i)	� tiuglj;jpypUe;J y = `3250 vdpy; x = `6500
	 Fwpj;j bjhif = `6500

(ii)	 ,njnghy; x = `2500, vdpy; y = `1250
	 ∴ js;Sgo = `1250

O XX’

10
00

20
00

30
00

40
00

50
00

60
00

70
00

80
00

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

3250

65
00

1250

25
00

(1000, 500)

(2000, 1000)

(3000, 1500)

(4000, 2000)

(5000, 2500)

(6000, 3000)

Y’

Y

Fwpj;j bjhif

j
s

;S
g

o

mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 1000 myFfs;

y-mr;rpy; 1 br.kP = 500 myFfs;
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	 16.	� xy=24, x, y>0 vd;w tiuglj;ij tiuf. tiuglj;ijg; 
gad;gLj;jp/

		  (i) x = 3 vdpy; y– If; fhz;f kw;Wk;
		  (ii) y = 6 vdpy; x– If; fhz;f.

jPh;t[:

x 1 2 3 4 6 8 12 24
y 24 12 8 6 4 3 2 1

ml;;;ltizapypUe;J x mjpfhpf;Fk;bghGJ  
y Fiwfpd;wJ vd;gJ bjspthfpd;wJ.  

vdnt ,J xU vjph;khwyhFk;

	 xy = k
	 i.e xy = 24
thpir nrho = {�(1, 24), (2, 12), (3, 8), (4, 6), (6, 4),  

(8, 3), (12, 2), (24, 1)}
(i)  x = 3 vdpy; y = 8
(ii) y = 6 vdpy; x = 4

XX’
Y’

Y

2 4 6 8 10 12 14 16 18 20 22 24 26

2

4

6

8

10

12

14

16

18

20

22

24

26

28

(24, 1)
(12, 2)

(8, 3)
(6, 4)

(4, 6)

(3, 8)

(2, 12)

(1, 24)

mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 2 myFfs;

y-mr;rpy; 1 br.kP = 2 myFfs;
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	 17.	� y = 1
2

x vd;w nehpa rkd;ghl;od; ' rhh;gpd; tiuglk; 

tiuf. tpfpjrk khwpypia milahsk; fz;L/ mjid 
tiuglj;Jld; rhpghh;;f;f. nkYk;

		  (i) x = 9 vdpy; y If; fhz;f.
		  (ii) y = 7.5 vdpy; x If; fhz;f.

jPh;t[:

	 y = 1

2
x

x 2 4 6 8 10 12
y 1 2 3 4 5 6

ml;;;ltizapypUe;J x mjpfhpf;Fk;bghGJ y- a[k; 

mjpfhpf;fpd;wJ vd;gJ bjspthfpd;wJ. 

vdnt ,J xU neh;khwyhFk;.	 ∴ k = 1

2
thpir nrho : {(2, 1), (4, 2), (6, 3), (8, 4), (10, 5), (12, 6)}

XX’
Y’

Y

1 2 3 4 5 6 7 8 9 10 11 12 13

1

2

3

4

5

6

7

8

9

10

11

12

13

14

14 15O

4.5

7.5

mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 1 myF

y-mr;rpy; 1 br.kP = 1 myF

(i)	 x = 9 vdpy; y = 4.5
(ii)	 y = 7.5 vdpy; x = 15
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	 18.	� xU bjhl;oia epug;gj; njitahd FHha;fspd; 

vz;zpf;ifa[k; mit vLj;Jf; bfhs;Sk; neuKk; 

gpd;tUk; ml;ltizapy; bfhLf;fg;gl;Ls;sJ.

FHha;fspd; vz;zpf;if (x) 2 3 6 9
vLj;Jf;bfhs;Sk; neuk; 
epkpl=;fspy; (y) 45 30 15 10

		�  nkw;fhQk; jut[fSf;F tiuglk; tiue;J/

		  (i) �5 FHha;fisg; gad;gLj;jpdhy;/ bjhl;o epuk;g 
vLj;Jf; bfhs;sg;gl;l neuj;ijf; fhz;f.

		  (ii) �9 epkpl=;fspy; bjhl;o epuk;gpdhy;/ gad;gLj;jg;gl;l 
FHha;fspd; vz;zpf;ifiaf; fhz;f.

jPh;t[:

ml;;;ltizapypUe;J x mjpfhpf;Fk;bghGJ  
y Fiwfpd;wJ vd;gJ bjspthfpd;wJ.  

vdnt ,J xU vjph;khwyhFk;.

		   xy = k
		  i.e xy = 90
		    i.e k = 90
thpir nrho = {(2, 45), (3, 30), (6, 15), (9, 10)}

(i) 	 x = 5 vdpy; y = 18
	� 5 FHha;fisf; bfhz;L bjhl;oia epug;g vLj;Jf; 

bfhs;Sk; fhyk; 18 epkpl=;fs;.

(ii) 	 y = 6 vdpy; x = 10
	� 9 epkpl=;fspy; bjhl;oia epug;g njitg;gLk; 

FHha;fspd; vz;zpf;if 10.
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FHha;

f
h
y

k
;

XX’
Y’

Y

1 2 3 4 5 6 7 8 9 10 11 12

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

O

mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 1 myF

y-mr;rpy; 1 br.kP = 2 myFfs;

	 19.	� xU gs;spadJ/ Fwpg;gpl;l rpy nghl;ofSf;F/  ghpRj; 
bjhifapid vy;yh g=;nfw;ghsh;fSf;Fk; gpd;tUkhW 
rkkhf gphpj;J tH=;Ftjhf mwptpf;fpwJ.

g=;nfw;ghsh;fspd; 
vz;zpf;if (x) 2 4 6 8 10

xt;bthU g=;nfw;ghshpd; 
bjhif ` (y)

180 90 60 45 36

		  (i) tpfpjrk khwpypiaf; fhz;f.

		  (ii) �nkw;fhQk; jut[fSf;F tiuglk; tiue;J/ 12 
g=;nfw;ghsh;fs; g=;bfLj;Jf; bfhz;lhy; xt;bthU 

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


X    fzf;F 147

g=;nfw;ghsUk; bgWk; ghpRj; bjhif vt;tst[ 
vd;gijf; fhz;f.

jPh;t[:

ml;;;ltizapypUe;J x mjpfhpf;Fk;bghGJ  
y Fiwfpd;wJ vd;gJ bjspthfpd;wJ. 

vdnt ,J xU vjph;khwyhFk;.

(i)	 xy = k
	 i.e xy = 360
	 i.e k = 360
	 thpir nrho = {(2, 180), (4, 90), (6, 60), (8, 45), (10, 36)}
(ii)	 x = 12 vdpy; y = 30
	 ∴ fye;Jbfhs;Sk; xt;bthUtUk; bgWk; bjhif

				     = `30

XX’
Y’

1 2 3 4 5 6 7 8 9 10 11 12

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

O 13 14

mst[j;jpl;lk;

x-mr;rpy; 1 br.kP = 1 myF

y-mr;rpy; 1 br.kP = 10 myFfs;
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	 20.	� ngUe;J epiyak; mUnf cs;s ,U rf;fu thfdk; 
epWj;Jkplj;jpy; bgwg;gLk; fl;lz bjhif 
gpd;tUkhW:

neuk; (kzpapy;) (x) 4 8 12 24
fl;lz bjhif ` (y) 60 120 180 360

	 	� bgwg;gLk; fl;lzj; bjhifahdJ thfdk; 
epWj;jg;gLk; neuj;jpw;F neh; khWghl;oy; cs;sjh 
my;yJ vjph; khWghl;oy; cs;sjh vd Muha;f. 
bfhLf;fg;gl;l jut[fis tiuglj;jpy; Fwpf;ft[k;. 
nkYk;/

		  (i) �epWj;jg;gLk; neuk; 6 kzp vdpy;/ fl;lzj; 
bjhifiaf; fhz;f.

		  (ii) �̀ 150 I fl;lzj; bjhifahfr; brYj;jp ,Ue;jhy;/ 
epWj;jg;gl;l neuj;jpd; msitf; fhz;f.

jPh;t[:

ml;;;ltizapypUe;J x mjpfhpf;Fk;bghGJ  
y-a[k; mjpfhpf;fpd;wJ vd;gJ bjspthfpd;wJ.

vdnt ,J xU neh;khwyhFk;.

		       y = kx

		  i.e y = 15x

		    ∴ k = 15

thpir nrho = {�(4, 60), (8, 120), (12, 180), (24, 360)}

(i)	 x = 6 vdpy; y = 90

	 brYj;j ntz;oa bjhif = `90

(ii)	 y = 150 vdpy; x = 10

	 ∴ �epWj;jg;gl;l mDkjpf;Fk; fhymst[ = 90 kzp 

neuk; MFk;.
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x-mr;rpy; 1 br.kP = 2 myF

y-mr;rpy; 1 br.kP = 20 myFfs;
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 gapw;rpf;fhd tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� ,Ugor;rkd;ghl;od; jPh;t[fspd; jd;ikia tiuglk;  

@yk; Muha;f: x2 + x – 12 = 0
	 2.	� ,Ugor;rkd;ghl;od; jPh;t[fspd; jd;ikia tiuglk;  

@yk; Muha;f: x2 – 8x + 16 = 0
	 3.	� ,Ugor;rkd;ghl;od; jPh;t[fspd; jd;ikia tiuglk;  

@yk; Muha;f: x2 + 2x + 5 = 0
	 4.	� bfhLf;fg;gl;l ,Ugor; rkd;ghl;od; tiuglk; tiuf. 

mjd; jPh;t[fspd; jd;ikiaf; TWf: x2 – 9 = 0
	 5.	� bfhLf;fg;gl;l ,Ugor; rkd;ghl;od; tiuglk; tiuf. 

mjd; jPh;t[fspd; jd;ikiaf; TWf: x2 – 6x + 9 = 0
	 6.	� y = x2 – 4 tiuglk; tiue;J/ mjidg; gad;gLj;jp  

x2 – x – 12 = 0 vd;w rkd;ghl;ilj; jPh;f;ft[k;.

	 7.	� y = x2 + 4x + 3- d; tiuglk; tiue;J/ mjidg; gad;gLj;jp  
x2 + x + 1 = 0 vd;w rkd;ghl;od; jPh;itf; fhz;f.

	 8.	� y = x2 + x apd; tiuglk; tiue;J/ x2 + 1 = 0 vd;w 

rkd;ghl;ilj; jPh;f;ft[k;.

	 9.	� y = x2 + 3x + 2 apd; tiuglk; tiue;J/ mjidg; gad;gLj;jp  
x2 + 2x + 1 = 0 vd;w rkd;ghl;ilj; jPh;f;ft[k;.

	 10.	� y = x2 + 3x –4 apd; tiuglk; tiue;J/ mjidg; gad;gLj;jp   
x2 + 3x –4 = 0 vd;w rkd;ghl;ilj; jPh;f;ft[k;.

	 11.	� fPH;f;fhQk; ml;;ltizia ed;F goj;J 

bfhLf;fg;gl;Ls;s tpdhf;fSf;F tpilasp.

Mg;gps;fspd; vil (fp.fp) 1 2 3 4 5
Mg;gps;fspd; tpiy (q) 200 400 600 800 1000

i) tpfpj rk khwpypiaf; fhz;f.

ii) �tiuglk; tiue;J/ mjidg; gad;gLj;jp 7 fp.fpuhk; 

Mg;gps;fspd; tpiyiaf; fhz;f.

iii) �̀ 500/- f;F vt;tst[ Mg;gps;fs; th=;fyhk; vdf; 

fhz;f.
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12. ntiy Ml;fspd; 

vz;zpf;if (x)
3 4 6 8 9 16

ntiy Ml;fspd; 

vz;zpf;if (y)
96 72 48 36 32 18

ml;ltizapy; bfhLf;fg;gl;Ls;s tptu=;fSf;F 

bghUj;jkhd tiuglk; tiuf. mjidg; gad;gLj;jp 12 
ntiy Ml;fs; mt;ntiyia Kof;f vLj;Jf;bfhs;Sk; 

fhy msitf; fhz;f.

	 13.	� 1 ypl;lh; ghypd; tpiy `45/–. mstpw;Fk; tpiyf;Fk; 

,ilg;gl;l bjhlh;ig tiuglkhf tiuf. nkYk;

i) tpfpj rk "K"itf; fhz;f.

ii) �tiuglj;ijg; gad;gLj;jp 3 ypl;lh; ghypd; tpiyiaf; 

fhz;f.

	 14.	� xy = 16, x, y > 0 vd;gjd; tiuglk; tiuf. mjidg; 

gad;gLj;jp 16 d; th;f;f @yk; fhz;f.

	 15.	� xU ,Urf;fu thfdk; xl;Lgth; gazk; bra;a[k; J}uKk;/ 

neuKk; gpd;tUk; ml;ltizapy; bfhLf;fg;gl;Ls;sJ.

neuk; (epkpl=;fspy;) 4 8 12 16
J}uk; (fp.kPl;lhpy;) 8 16 24 32

i) tpfpj rk khwpypiaf; fhz;f.

ii) �tiuglk; tiue;J/ 10 epkpl=;fspy; mth; fle;j  

J}uj;ijf; fhz;f.

iii) �40 fp.kP J}uj;ij flf;f mth; vLj;Jf;bfhs;Sk; fhy 

mst[ vt;tst[>


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totpay;
myF

4
 gyt[s; bjhpt[ tpdhf;fs; 1 kjpg;bgz;

	 1.	�  =AB BC
DE FD

 vdpy;, ABC kw;Wk; EDF vg;bghGJ 

tobthj;jitahf mika[k;>
1) ∠B = ∠E	 2) ∠A = ∠D
3) ∠B = ∠D	 4) ∠A = ∠F� tpil: 3)

	 2.	 �∆LMN-apy; ∠L = 60°, ∠M = 50°, nkYk; ∆LMN ~ ∆PQR 
vdpy; ∠R-apd; kjpg;g[
1) 40°	 2) 70° 
3) 30°	 4) 110°� tpil: 2)

	 3.	� ,Urkgf;f Kf;nfhzk; ∆ABC-apy; ∠C = 90° kw;Wk;  
AC = 5 br.kP, vdpy; AB MdJ
1) 2.5 br.kP	 2) 5 br.kP

3) 10 br.kP	 4) 5 2  br.kP� tpil: 4)

	 4.	� bfhLf;fg;gl;l glj;jpy;/ ST || QR, PS = 2 br.kP kw;Wk; 
SQ = 3 br.kP vdpy; ∆PQR-apd; gug;gst[f;Fk; ∆PST-apd; 
gug;gst[f;Fk;  cs;s tpfpjk;
1) 25 : 4	 2)  25 : 7  
3) 25 : 11	 4) 25 : 13� tpil: 1)

	 5.	 �,U tobthj;j Kf;nfhz=;fs; ∆ABC kw;Wk; ∆PQR-
apd; Rw;wst[fs; Kiwna 36 br.kP kw;Wk; 24 br.kP MFk;.  
PQ = 10 br.kP vdpy; AB-apd; ePsk;.

1) 6 
2

3
 br.kP	 2) 10 6

3
 br.kP

3) 66 
2

3
 br.kP	 4) 15 br.kP� tpil: 4)

	 6.	 �∆ABC-apy; DE || BC, AB = 3.6 br.kP, AC = 2.4 br.kP kw;Wk; 
AD = 2.1 br.kP vdpy;/ AE-apd; ePsk;
1) 1.4 br.kP	 2) 1.8 br.kP

3) 1.2 br.kP	 4) 1.05 br.kP� tpil: 1)
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	 7.	 �∆ABC, AD MdJ/ ∠BAC-apd; ,Urkbtl;o. AB = 8 
br.kP/ BD = 6 br.kP kw;Wk; DC = 3 br.kP vdpy;/ gf;fk;  
AC-apd; ePsk;.
1) 6 br.kP	 2) 4 br.kP

3) 3 br.kP	 4) 8 br.kP� tpil: 2)

	 8.	 �bfhLf;fg;gl;l glj;jpy; ∠BAC = 90° kw;Wk; AD ⊥ BC 
vdpy;/
1) BD.CD = BC2	 2) AB.AC = BC2  
3) BD.CD = AD2	 4) AB.AC = AD2� tpil: 3)

	 9.	 �6 kP kw;Wk; 11 kP cauKs;s ,U fk;g=;fs; rkjsj; 
jiuapy; br=;Fj;jhf cs;sd. mtw;wpd; mofSf;F 
,ilnaa[s;s bjhiyt[ 12 kP vdpy;/ mtw;wpd; 
cr;rpfSf;F ,ilna cs;s bjhiyt[ vd;d>
1) 13 kP	 2) 14 kP

3) 15 kP	 4) 12.8 kP� tpil: 1)

	 10.	 �bfhLf;fg;gl;l glj;jpy; PR = 26 br.kP, QR = 24 br.kP  ∠PAQ 
= 90°, PA = 6 br.kP, QA = 8 br.kP. vdpy; ∠PQR-If; fhz;f.

1) 80° 	 2) 85°�

3) 75° 	 4) 90°� tpil: 4)

	 11.	� tl;lj;jpd; bjhLnfhLk; mjd; MuKk; br=;Fj;jhf 
mika[k; ,lk;
1) ikak;	 2) bjhLg[s;sp

3) Kotpyp	 4) ehz; � tpil: 2)

	 12.	� tl;lj;jpd; btspg;g[wg; g[s;spapypUe;J tl;lj;jp[w;F 
vj;jid bjhLnfhLfs; tiuayhk;>
1) xd;W	 2) ,uz;L

3) Kotw;w vz;zpf;if	 4) g{$;$pak; � tpil: 2)

	 13.	 �O-it ikakhf cila tl;lj;jpw;F/ btspnaa[s;s 
g[s;sp P-apypUe;J tiuag;gl;l bjhLnfhLfs; PA 
kw;Wk; PB MFk;. ∠APB = 70° vdpy; ∠AOB -apd; kjpg;g[
1) 100°	 2) 110° 
3) 120°	 4) 130°� tpil: 2)

	 14.	� glj;jpy; O-it ikakhf cila tl;lj;jpd; 
bjhLnfhLfs; CP kw;Wk; CQ MFk;. ARB MdJ 
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tl;lj;jpd; kPJs;s g[s;sp R tHpahfr; bry;Yk; kw;bwhU 
bjhLnfhL MFk;. CP = 11 br.kP kw;Wk; BC = 7 br.kP/ 
vdpy; BR-apd; ePsk;.�
1) 6 br.kP	 2) 5 br.kP

3) 8 br.kP	 4) 4 br.kP� tpil: 4)

	 15.	 �glj;jpy; cs;sthW O-I ikakhf; bfhz;l tl;lj;jpd; 
bjhLnfhL PR vdpy;/ ∠POQ MdJ
1) 120°	 2) 100°     
3) 110°	 4) 90°� tpil: 1)

 rpe;jid tpdhf;fs; 1 kjpg;bgz;

	 1.	 fPH;f;fhz;gdtw;Ws; vJ rhpay;y>

1) �,U tobthj;j Kf;nfhz=;fspd; gug;g[fspd; tpfpjk; 

64 : 81 vdpy; mtw;wpd; gf;f=;fspd; tpfpjk; 8 : 9 MFk;.

2) �xU Kf;nfhzj;jpy; rPtpad;fs; re;jpf;Fk; g[s;spahdJ/ 

xt;thU rPtpaida[k; vd;w tpfpjj;jpy; gphpf;Fk; vdpy;/ 

rPtpad;fs; re;jpf;Fk; g[s;spahdJ mk;Kf;nfhzj;jpd; 

br=;nfhl;L ikak; vd miHf;fg;gLk;.

3) �,Utl;l=;fs; xd;iwbahd;W cl;g[wkhf bjhl;Lf; 

bfhs;Sk; vdpy; Mu=;fspd; tpj;jpahrkhdJ 

ika=;fSf;F ,ilg;gl;l J}uj;jpidf; Fwpf;Fk;.

4) �xU br=;nfhd Kf;nfhzj;jpd; fh;zj;jpd; kPJ 

tiuag;gLk; rJuj;jpd; gug;ghdJ  tyJ nfhz 

Kf;nfhzj;jpd; kw;w gf;f=;fspy; tiuag;gl;l 

rJu=;fspd; gf;fj;jpw;Fr; rkk;.  � tpil: 2)

	 2.	 glj;jpypUe;J bghUj;jkhd epge;jid

1) BC × AC = EF
BF

	

A

E F

B D C

>

>2) BD × AF = AE × DC
3) BE × EF = AD × FA
4) BD = DC� tpil: 2)

	 3.	� glj;jpypUe;J 2, b, c kw;Wk; 16 vd;gd bgUf;Fj; bjhlh; 
thpirapy; cs;sd. nkYk; mtw;wpd; TLjy; 30 vdpy; 
glj;jpy;
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1) DE vd;gJ BC f;F ,iz	
A

D E

B D C

2 c

b 16

2) DE vd;gJ BC f;F ,iz my;y

3) �mog;gil tpfpj rkj; njw;wj;jpw;F 

bghUe;jhJ

4) bfhLf;fg;gl;l tptu=;fs; nghJkhdjhf ,y;iy

� tpil: 1)

	 4.	� D, E kw;Wk; F vd;gd Kiwna ∆ABC  d; gf;f=;fshd 
BC, CA kw;Wk; AB Mfpatw;wpd; ikag;g[s;spfs; vdpy;  
DEF kw;Wk; ABC vd;w Kf;nfhz=;fspd; gug;gst[fspd; 
tpfpjk;.
1) 1 : 4	 2) 1 : 2
3) 2 : 3	 4) 4 : 5� tpil: 1)

	 5.	 �glj;jpy; fhl;lg;gl;Ls;s ∆ABC y; ∠A = 90º kw;Wk;  
AD ⊥ BC. AC = 3br.kP/  AB = 4br.kP kw;Wk; BD = 3.2br.kP 
vdpy;  AD =	 C

A

D

B

1) 2.4	 2) 4.2
3) 5.6	 4) 3� tpil: 1)

	 6.	 �,U tl;l=;fspd; Mu=;fs; Kiwna 8 br.kP kw;Wk;  
3 br.kP vdt[k; mtw;wpd; ika=;fSf;F ,ilg;gl;l  
J}uk; 13 br.kP vdt[k; bfhz;lhy; mtw;wpd; bghJ 
bjhLnfhl;od; ePsk;
1) 8 br.kP	 2) 5 br.kP

3) 13 br.kP	 4) 12 br.kP� tpil: 4)

	 7.	� fPH;fhz;gdtw;Ws; vJ'vit cz;ik>

		  1)	 midj;J tl;l=;fSk; tobthj;jit.

		  2)	 midj;J rJu=;fSk; tobthj;jit.

		  3)	� xnu vz;zpf;ifapy; gf;f=;fis bfhz;l ,U 
gynfhz=;fspd; xj;j nfhz=;fs; rkkhft[k; 
xj;j gf;f=;fs; tpfpj rkkhft[k; ,Ue;jhy; mt;tpU 
gynfhz=;fSk; tobthj;jit MFk;.

		  4)	 midj;J rkgf;f Kf;nfhz=;fSk; tobthj;jit.
1) 1 kw;Wk; 2	 2) 1, 2 kw;Wk; 4
3) 1, 2 kw;Wk; 3	 4) nkw;Twpa midj;Jk;

� tpil: 4)
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	 8.	 �20kP ePsKila xU epiyf; Fj;jhd Fr;rp MdJ 10kP 
ePsKila epHiy jiuapy; Vw;gLj;Jkhdhy;/ 50kP 
ePsKila epHiy jiuapy; Vw;gLj;Jk; nfhg[uj;jpd; 
cauk; 
1) 100 kP	 2) 120 kP

3) 25 kP	 4) 200 kP� tpil: 1)

	 9.	 �Kf;nfhzk; ABC y; DE || BC, AD = (7x–4) br.kP,  
AE = (5x–2) br.kP, DB = (3x+4) br.kP, EC = 3x br.kP vdpy;  
x d; kjpg;g[
1) 3	 2) 5
3) 4	 4) 25� tpil: 3)

	 10.	 �Kf;nfhzk; ABC y; =AB BD
AC DC

 ∠B = 70°, ∠C = 50° vdpy; 
∠BAD = 
1) 30°	 2) 40°
3) 50°	 4) 60°� tpil: 1)

 2 kjpg;bgz; tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	 gpj;jhfu!; njw;wj;ij vGJf.

xU br=;nfhz Kf;nfhzj;jpy; fh;zj;jpd; th;f;fk; kw;w 

,U gf;f=;fspd; th;f;f=;fspd; TLjYf;Fr; rkk;.

	 2.	 gpjhfu!; njw;wj;jpd; kWjiyia vGJf. 

xU Kf;nfhzj;jpy; ePskhd gf;fj;jpd; th;f;fk; kw;w 

,U gf;f=;fspd; th;f;f=;fspd; TLjYf;Fr; rkk; vdpy;/ 

me;j Kf;nfhzk; br=;nfhz Kf;nfhzk; MFk;.

	 3.	 bkdpyh!; njw;wj;ij vGJf.
ABC vd;w Kf;nfhzj;jpd; gf;f=;fs; BC, CA, AB 
(my;yJ mtw;wpd; ePl;rp)-apy; cs;s g[s;spfs; Kiwna 
P,Q, R Mfpad xU nfhlike;j g[s;spfshf mikaj; 
njitahd kw;Wk; nghJkhd epge;jid 

1
BP CQ AR
PC QA RB

× × = . ,e;jr; Nj;jpuj;jpy; cs;s 

nfhl;Lj;Jz;Lfs; midj;Jk; jpir rhh;e;jitahFk;.

	 4.	 rPth!; njw;wj;ij vGJf.

ABC vd;gJ xU Kf;nfhzk; vd;;f. gf;f=;fs; BC, CA, 
AB-apy; cs;s g[s;spfs; Kiwna D,E kw;Wk; F vd;f. 
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Kf;nfhzj;jpd; gf;f=;fs; xnu jpiriag; bghUj;J/ 
AD, BE, CF vd;w rPtpad;fs; xU=;fpire;Js;sJ 

vdpy;/ 1
BD CE AF
DC EA FB

× × = . xt;bthU tpfpjj;jpida[k; 

jiyfPHpahf khw;wpdhYk; nkw;TwpaJ cz;ikna. 

Vbddpy; 1-apd; jiyfPHp xd;W MFk;.

	 5.	 �glj;jpy; ∠A-apd; ,Urkbtl;o AD MFk;. BD = 4 br.kP, 
DC = 3 br.kP kw;Wk; AB = 6 br.kP vdpy; AC-iaf; fhz;f.
jPh;t[:

∆ABC-apy;/ ∠A-apd; ,Urkbtl;o �
AD MFk;.

vdnt/ nfhz ,Urkbtl;oj; 

njw;wj;jpd;go BD AB
DC AC

= .

4 6

3 AC
= -apUe;J/ 4AC = 18. vdnt AC = 9

2
  = 4.5 br.kP

	 6.	 �bfhLf;fg;gl;Ls;s glj;jpy; AD vd;gJ ∠BAC-d; ,Urk 
btl;oahFk;. AB = 10 br.kP, AC = 14 br.kP kw;Wk; BC = 6 
br.kP vdpy; BD kw;Wk; DC-I fhz;f.

jPh;t[:

AD vd;gJ ∠BAC-d; ,Urkbtl;oahFk;.

AB=10 br.kP, AC=14 br.kP, BC=6 br.kP�

nfhz ,Urkbtl;o njw;wg;go

	 BD AB
DC AC

=

	
6

x
x−

	 =	 10

14
		  ⇒  = 5

7
	 7x	 =	 30 – 5x
	 12x	 =	 30			   x = 30

12
	 x	 =	 2.5 br.kP

	 BD	 =	 2.5 br.kP

	 DC	 =	 3.5 br.kP
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	 7.	� bfhLf;fg;gl;l glj;jpy; DE || AC kw;Wk; DC || AP vdpy; 

=BE BC
EC CP

 vd epWt[f.�

jPh;t[:

∆ BPA-apy;/ DC || AP vd;gjhy;/ mog;gil 

tpfpjrk njw;wj;jpd;go/

	 ehk; bgWtJ/ BC BD
CP DA

=  � ........ (1)

∆ BCA-apy;/ DE || AC vd;gjhy;/ mog;gil tpfpjrk 

njw;wj;jpd;

	 ehk; bgWtJ/ BE BD
EC DA

= � ........ (2)

(1) ypUe;J (2)  BE BC
EC CP

=  epqgpf;fg;gl;lJ.

	 8.	 �xU kdpjd; 18 kP fpHf;nf brd;W gpd;dh; 24 kP tlf;nf 
bry;fpwhd;. bjhlf;f epiyapypUe;J mth; ,Uf;Fk; 
bjhiyitf; fhz;f.

jPh;t[:

	 AC2	 =	 AB2 + BC2� 24
k

P

18kP

C

BA	 AC2 	=	 (18)2 + (24)2 = 324 + 576
	 AC2	 =	 900      AC = 900  ⇒ AC = 30 kP

∴ bjhlf;fepiyapy; ,Ue;J mth; fle;j J}uk; = 30 kP

	 9.	 ∆PST ~ ∆ PQR vdf; fhl;Lf.

jPh;t[:

∆PST ;kw;Wk; ∆ PQR-apy;�

2 2

2 1 3

PS
PQ

= =
+

, 4 2

4 2 3

PT
PR

= =
+

,jpypUe;J/ PS PT
PQ PR

=  kw;Wk; 

∠P MdJ bghJf; nfhzk;. vdnt/�

SAS tpjpKiwg;go ∆PST ~ ∆ PQR
∆PST ;kw;Wk; ∆ PQR-apy;

2 2

2 3 5

PS
PQ

= =
+

, 2 2

2 3 5

PT
PR

= =
+
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,jpypUe;J/ PS PT
PQ PR

=  kw;Wk; 

∠P MdJ bghJf; nfhzk;. vdnt/

SAS tpjpKiwg;go ∆PST ~ ∆ PQR

	 10.	 �rhuhtpd; tP;l;oypUe;J n$k;!pd; tPl;oUf;Fr; bry;y 
,uz;L tHpfs; cs;sd. xU tHp 'C' vd;w bjU 
tHpahfr; bry;tjhFk;. kw;bwhU tHp B kw;Wk; A Mfpa 
bjUf;fs; tHpahfr; bry;tjhFk;. neuo ghij C tHp 
bry;Yk;nghJ bjhiyt[ vt;tst[ Fiwa[k;> (glj;ijg; 
gad;gLj;Jf)

jPh;t[:

	 SJ	 =	
2 2(1.5) (2)+ �

S

PJ		  =	 2.25 4+  

		  =	 6.25  = 2.5 iky;fs;

B kw;Wk; A tHpr; bry;Yjy;

	 SP + PJ = 1.5 + 2  = 3.5 iky;fs;

neuoahf C vd;w bjUtHpna brd;why; 1 iky; Fiwa[k;.

	 tPl;oypUe;J rhuhtpd; tPL 2.5 iky;fs;

	 11.	� A vd;w g[s;spapy; ,Ue;J B vd;w g[s;spf;Fr; bry;tjw;F 
xU Fsk; tHpahf/ ele;J bry;y ntz;Lk;. Fsk; 
tHpna bry;tijj; jtph;f;f 34 kP bjw;nfa[k;/ 41 kP fpHf;F 
nehf;fpa[k; elf;f ntz;Lk;. Fsk; tHpahfr; bry;tjw;Fg; 
ghij mikj;J mg;ghij tHpna brd;why; vt;tst[ 
kPl;lh; bjhiyt[ nrkpf;fg;gLk;> 
jPh;t[:

neuoahf Fsk; tHpna bry;Yjy;

	 AB2	 =	 AC2 + BC2�

34kP

41kP

A

CB

Fsk; 

		  =	 (34)2 + (41)2 = 1156 + 1681
	 AB2	 =	 2837 ⇒ AB = 2837  = 53.26 kP

fpHf;F bjw;fhf bry;Yjy;

AB = AC + BC = 34 + 41 = 75 kP

neuoahf Fsk; tHpna brd;why; 75 – 53.26 kP = 21.74 kP 

J}uk; Fiwa[k;.
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	 12.	� 3 br.kP MuKs;s tl;lj;jpd; ikaj;jpypUe;J 5 br.kP 
bjhiytpy; cs;;s g[s;spapypUe;J tl;lj;jpw;F 
tiuag;gl;l bjhLnfhl;od; ePsk; fhz;f. 
jPh;t[:

bfhLf;fg;;gl;lJ 
OP = 5 br.kP, Muk; r = 3 br.kP	
bjhLnfhl;od; ePsk; PT I fhz�
br=;nfhz Kf;nfhzk; OTP-apy;

OP2	 =	 OT2 + PT2 (gpjhfu!; njw;wj;jpd;go)
52	 =	 32 + PT2 ⇒ PT2  = 25 – 9 = 16
bjhLnfhl;od; ePsk; PT = 4 br.kP.

	 13.	� ,uz;L bghJ ika tl;l=;fspd; Mu=;fs; 4 br.kP 
kw;Wk; 5 br.kP MFk;. xU tl;lj;jpd; ehzhdJ kw;bwhU 
tl;lj;jpw;Fj; bjhLnfhlhf mike;jhy; mt;tl;lj;jpd; 
ehzpd; ePsk; fhz;f.

jPh;t[:

OA = 4 br.kP, OB = 5 br.kP, nkYk; OA ⊥ BC 
	 OB2	 =	 OA2 + AB2

	  52	 =	 42 + AB2 
	  AB2	 =	 25 – 16  = 9
vdnt/ AB = 3 br.kP, BC = 2AB 
vdnt/ BC = 2 × 3 = 6 br.kP

	 14.	 �∆ABC MdJ ∆DEF-f;F tobthj;jit. nkYk; BC = 3 
br.kP, EF = 4 br.kP kw;Wk; Kf;nfhzk; ABC-apd; gug;g[ = 
54 br.kP2 vdpy;/ ∆DEF-apd; gug;igf; fhz;f. 
jPh;t[:

,U tobthj;j Kf;nfhz=;fSila gug;g[fspd; 

tpfpjkhdJ mtw;wpd; xj;j gf;f=;fSila 

th;f;f=;fspd; tpfpjj;jpw;Fr; rkk; vd;gjhy;
2

2

ABC BC
DEF EF

∆ − =
∆ −

apd;  gug; gst[

apd;  gug; gst[
 

vdnt/ 
2

2

54 3

4DEF
=

∆ − apd;  gug; gst[
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∆DEF-apd; gug;gst[ = 16 54

9

×  = 96 br.kP2

	 15.	 �∆ABC-apd; gf;f=;fs; AB kw;Wk; AC-y; mike;j g[s;spfs; 
Kiwna D kw;Wk; E nkYk;/ AB = 5.6 br.kP, AD = 1.4 br.kP, 
AC = 7.2 br.kP kw;Wk; AE = 1.8 br.kP vdpy; DE || BC vdf; 
fhl;Lf.

jPh;t[:

�AB = 5.6 br.kP, AD = 1.4 br.kP, AC = 7.2 br.kP kw;Wk;  
AE = 1.8 br.kP

BD = AB – AD = 5.6 – 1.4 = 4.2 br.kP kw;Wk; 
EC = AC – AE = 7.2 – 1.8 = 5.4 br.kP

1.4 1

4.2 3

AD
DB

= =  kw;Wk; 1.8 1

5.4 3

AE
EC

= = �

AD AE
DE EC

=

vdnt/ mog;gil tpfpjrk njw;wj;jpd; kWjiyapd;go 

DE ahdJ BC-f;F ,iz MFk;.

	 16.	 �glj;jpy; ∆ ABC MdJ xU tl;lj;ijj; bjhl;Lf;bfhz;L 
tl;lj;ijr; Rw;wp mike;Js;sJ vdpy; BC-apd; 
ePsj;ijf; fhz;f.

jPh;t[:

AN = AM = 3 br.kP �(xnu btspg;g[w g[s;spapypUe;J 

tiuag;gl;l bjhLfspd; rkk;)

BN = BL = 4 br.kP	
	 CL = CM	 =	 AC – AM 
		  =	 9 – 3 = 6 br.kP

	 BC	 =	 BL + CL
		  =	 4 + 6 
		  =	 10 br.kP
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 rpe;jid tpdhf;fs; jPh;t[fSld; 2 kjpg;bgz;fs;

	 1.	 �∆ABC apy;/ P kw;Wk; Q vd;gd AB kw;Wk; AC Mfpa 
gf;f=;fspy; kPJs;s g[s;spfs;. AP = 3 br.kP, PB = 6 br.kP, 
AQ = 5 br.kP kw;Wk; QC = 10 br.kP. BC = 3 PQ vd epWt[f.

jPh;t[:

AB AC BC
AP AQ PQ

= = �

A

P Q

B C

3 5

6 109 15

3 5

BC
PQ

= =   ⇒ 
BC
PQ  = 3 ⇒ BC= 3PQ

	 2.	� xU Kf;nfhzj;jpd; Fj;Jauk; mjd; mog;gf;fj;ij 
tpl 4 br.kP mjpfk;. Kf;nfhzj;jpd; gug;gst[ 48 rJu 
br.kP vdpy;/ mjd; mog;gilapy; kw;Wk; Fj;Jauj;;jpd; 
mst[fisf; fhz;f.

jPh;t[:

mog;gf;fk;  = x vd;f/  Fj;Jauk;  = x + 4
Kf;nfhzj;jpd; gug;g[  = 48
		  =	

1

2
 × mog;gf;fk; × Fj;jauk; 

	 48	 =	
1

2
 × x(x + 4)

	 96	 =	 x2 + 4x
	 x2 + 4x – 96	 =	 0
	 (x + 12) (x – 8)	 =	 0
	 x	 =	 –12 (Not possible) (m) x = 8
∴ mog;gf;fk; = 8 br.kP, Fj;Jauk; = 12 br.kP

	 3.	� Kf;nfhzk; ABC y; ∠A = 90°, AB = 5 br.kP AC = 12 br.kP 
AD ⊥ BC vdpy; AD = ?
jPh;t[:

∆ ABC d; gug;g[ = 
1

2
 × 5 × 12 = 30 br.kP2

	nkYk; Kf;nfhzk; ABC d; gug;g[�

A

C

B

D12

5

	 	 =	
1

2
 ×  BC . AD

	 30	 =	
1

2
 × 13 × AD 
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� [BC = 2 212 5+  = 13]
	 60	 =	 13 AD

	 AD	 =	 60

13
 br/kP

	 4.	� ABC vd;w br=;nfhz Kf;nfhzj;jpy;, D vd;gJ BC d; 
ikag;g[s;sp vdt[k;/ ∠C = 90° vdt[k; ,Ug;gpd;  
AB2 = (4AD2 – 3AC2) vd epWt[f.

jPh;t[:

Kf;nfhzk; ABC-y; ∠C = 90°		

B D C

A

∴	 AB2	 =	 AC2 + BC2

		  =	 AC2 + (2CD)2 
[D vd;gJ BC d; ikag;g[s;sp vd;gjhy; BC = 2CD]
		  =	 AC2 + 4CD2

		  =	 AC2 + 4[AD2–AC2]
		  =	 AC2+4AD2–4AC2

vdnt AB2  = 4AD2 – 3AC2

	 5.	 �glj;jpy; A, B kw;Wk; C vd;gd Kiwna OP, OQ kw;Wk; 
OR Mfpatw;wpd; kPJ mike;j g[s;spfs; vdt[k; AB || 
PQ, AC || PR vdt[k; ,Ug;gpd; BC || QR vd epqgp.

jPh;t[:

Kf;nfhzk; OPQ y; AB || PQ BPT OA OB
AP BQ

=  � ........ (1)

Kf;nfhzk; OPR y; AC || PR BPT OA OC
AP CR

=  � ........ (2)

OA OB OC
AP BQ CR

= = 	

Q R

P

A

B C
O

OB OC
BQ CR

=

∴ BC || QR

	 6	 �AB, CD vd;gd xU tl;lj;jpy; xd;Wf;F xd;W 
br=;Fj;jhf mike;j ,Uehz;fs; vd;f. AD = 5 br.kP/  
AP = 3 br.kP/ PB = 6br.kP. vdpy; CP fhz;f. ,=;F P vd;gJ 
AB kw;Wk; CD Mfpatw;wpd; btl;Lk; g[s;sp MFk;.
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jPh;t[:

Kf;nfhzk; APD- y;�

C

A B

5
4

3
P 6

x

D

	 PD2	 =	 AD2 – AP2

		  =	 52 – 32

		  =	 25 – 9
		  =	 16
	 PD	 =	 4 br.kP

AB kw;Wk; CD vd;gd tl;lj;jpy; ,U ehz;fs;

	 AP . PB	 =	 CP . PD
	 3×6	 =	 x×4
	 4x	 =	 18

	 x	 =	 18

4
 = 4.5 

	 CP	 =	 4.5 br.kP

	 7.	� glj;jpy; CA kw;Wk; DB vd;gd ABf;F br=;Fj;jhFk;.  
AO = 10 br.kP/ BO = 6 br.kP kw;Wk; DB = 9 br.kP vdpy; AC 
fhz;f.

jPh;t[:

Kf;nfhz=;fs; OAC kw;Wk; OBD y;

∠OAC = ∠OBD = 90
∠AOC = ∠BOD (Fj;bjjph; nfhz=;fs;)
tobthj;jikf;fhd AA tpjpKiwg;go

∆AOC ||| ∆BOD
AO OC AC
BO OD BD

= = 	

D

9 br.kP

6 br.kP

10 br.kP BA

C

?

O

AO AC
BO BD

= 	 ⇒  10

6 9

AC=

vdnt AC = 15 br.kP

 gapw;rpf;fhd tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	� Rthpd; moapypUe;J 4 mo bjhiytpy; cs;s 

VzpahdJ Rthpd; cr;rpia 7 mo cauj;jpy; 

bjhLbkdpy; njitahd Vzpapd; ePsj;ijf; fhz;f. 

tpilia xU jrk ,lj;jpUj;jkhf jUf.

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


X    fzf;F 165

	 2.	� gpd;tUtdtw;Ws; ∆ABC-apy; AD MdJ ∠A-apd; 

,Urkbtl;o MFkh vdr; nrhjpf;ft[k;. (xt;bthd;Wk;)

(i)	� AB = 5 br.kP, AC = 10 br.kP, BD = 1.5 br.kP kw;Wk;  
CD = 3.5 br.kP

(ii)	� AB = 4 br.kP, AC = 6 br.kP, BD = 1.6 br.kP kw;Wk;  
CD = 2.4 br.kP

	 3.	� tl;lj;jpd; ikaj;jpypUe;J 25 br.kP bjhiytpdpy; 

cs;s P vd;w g[s;spapypUe;J tl;lj;jpw;F tiuag;gl;l 

bjhLnfhl;od; ePsk; 24 br.kP vdpy;/ tl;lj;jpd; Muk; vd;d>

	 4.	� ,uz;L bghJ ika tl;l=;fspy;/ 16 br.kP ePsKila 

bghpa tl;lj;jpd; ehzhdJ 6 br.kP MuKs;s rpwpa 

tl;lj;jpw;Fj; bjhLnfhlhf mike;jhy;/ bghpa 

tl;lj;jpd; Muk; fhz;f.

	 5.	� ∆ABC-apy; DE || BC, AD = x, DB = x – 2, AE = x+ 2 kw;Wk;  
EC = x – 1 vdpy;/ gf;f=;fs; AB kw;Wk; AC-apd; ePs=;fisf; 

fhz;f.

 rpe;jid tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	� xU Kf;nfhzj;jpd; VnjDk; ,U gf;f=;fspd; 

eLg;g[s;spfis ,izf;Fk; nfhlhdJ @d;whtJ 

gf;fj;jpw;F ,iz vd;gij mog;gil tpfpfjrk 

njw;wj;ij gad;gLj;jp epWt[f.

	 2.	� ∆ABC-apy;, ∠A d; nfhz ,Urkbtl;oahdJ BC-I 

,U rkghf=;fshf gphpf;Fk; vdpy; mk;Kf;nfhzk; xU 

,U rkgf;f Kf;nfhzk; vd epWt[f.

 5 kjpg;bgz; tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� mog;gil tpfpjrk njw;wk; vGjp epWt[f.

Tw;W:�
xU neh;nfhL Kf;nfhzj;jpd; xU 

gf;fj;jpw;F ,izahft[k; kw;;w ,U 

gf;f=;fis btl;LkhWk; tiuag; 

gl;lhy; mf;nfhL mt;tpuz;L gf;;f=;fisa[k; rk 

tpfpjj;;jpy; gphpf;fpwJ.
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epqgzk;:

bfhLf;fg;gl;lJ: �∆ABC-apy; AB apd; nkYs;s g[s;sp D/ 

AC-apd; nky; cs;s g[s;sp E MFk;.

epqgpf;f: AD AE
DB EC

= . mikg;g[: DE || BC tiuf.

vz; Tw;W fhuzk;

1. ∠ABC=∠ADE=∠1 xj;j nfhz=;fs; rkk;. 

Vbddpy; DE || BC
2. ∠ACB=∠AED=∠2 xj;j nfhz=;fs; rkk;. 

Vbddpy; DE || BC
3. ∠DAE=∠BAC=∠3 ,U Kf;nfhz=;fSk; xU 

bghJthd nfhzj;ijf; 

bfhz;Ls;sJ.

4. ∆ABC ~ ∆ADE
AB AC
AD AE

=

AD DB AE EC
AD AE
+ +=

1 1
DB EC
AD AE

+ = +

DB EC
AD AE

=

AD AE
DB EC

=

AAA tpjpKiwg;go

xj;j gf;f=;fs; tpfpjr;rkk;.

D  kw;Wk; E-Ig; gad;gLj;jp 
AB kw;Wk; AC-I gphpj;jy;.

RUf;Fjy;:

,U gf;f=;fspYk; 1-I ePf;Ff.

jiyfPHhf khw;Wf.

njw;wk; epqgpf;fg;gl;lJ.

	 2.	� nfhz ,Urkbtl;o njw;wj;ij vGjp epWt[f. 
(Angle Bisector Theorem)
Tw;W:�
xU Kf;nfhzj;jpd; xU nfhzj;jpd; 

cl;g[w ,Urkbtl;oahdJ 

mf;nfhzj;jpd; vjph;gf;fj;ij 

cl;g[wkhf mf;nfhzj;jpid mlf;fpa gf;f=;fspd; 

tpfpjj;jpy; gphpf;Fk;.
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epqgzk;:

bfhLf;fg;gl;lJ: �∆ABC-apy; AD-ahdJ ∠A-apd; cl;g[w 

,Urkbtl;o.

epqgpf;f: AB BD
AC CD

=

mikg;g[: �AB-f;F ,izahf C tHpahf xU ,iznfhL 

tiuf. AD-apd; ePl;;orpahdJ C tHpahf 

bry;Yk; nfhl;oid E-apy; re;jpf;fpwJ.

vz; Tw;W fhuzk;

1. ∠AEC=∠BAE=∠1 xU FWf;Fbtl;oahdJ 

,uz;L ,iznfhLfis 

btl;Ltjhy; Vw;gLk; 

xd;Wtpl;l nfhz=;fs; rkk;.

2. ∆ACE vd;gJ ,U 

rkgf;f Kf;nfhzk;

AC = CE         …. (1)

∆ACE-apy; ∠CAE = ∠CEA.

3. ∆ABD ~ ∆ECD
AB BD
CE CD

=
AA tpjpKiwg;go

4. AB BD
AC CD

=
(1)-ypUe;J/ AC = CE. 
njw;wk; epqgpf;fg;gl;lJ.

	 3.	 gpjhfu!; njw;wj;ij vGjp epWt[f. (Pythagoras Theorem)
Tw;W:

�xU br=;nfhz Kf;nfhzj;jpy; fh;zj;jpd; th;f;fk; kw;w 

,U gf;f=;fspd; th;f;f=;fspd; TLjYf;Fr; rkk;.

epqgzk;:�

bfhLf;fg;gl;lJ: In ∆ABC,  ∠A = 90°	
epqgpf;f: AB2 + AC2 =  BC2

mikg;g[: AD ⊥ BC tiuf.
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vz; Tw;W fhuzk;

1. ∆ABC kw;Wk; ∆ABD-I 

xg;gpLf.

∠B bghJthdJ.

∠BAC=∠BDA=90° 
vdnt/ ∆ABC ~ ∆ABD
AB BC
BD AB

=

AB2=BC×BD         ..... (1)

∠BAC = 90° 
bfhLf;fg;gl;lJ 

kw;Wk; ∠BDA=90° 
mikg;gpypUe;J

AA tpjpKiwg;go

2. ∆ABC kw;Wk; ∆ADC-I 

xg;gpLf.

∠C bghJthdJ

∠BAC = ∠ADC = 90°
vdnt/ ∆ABC ~ ∆ADC
BC AC
AC DC

=

AC2 = BC × DC     ...... (2)

∠BAC = 90° 
bfhLf;fg;gl;lJ.

∠CDA = 90° 
mikg;gpypUe;J

AA tpjpKiwg;go

(1) kw;Wk; (2)-If; Tl;l ehk; bgWtJ/

	 AB2 + AC2	 =	 BC × BD + BC × DC
		  =	 BC (BD + DC)
	 AB2 + AC2 	 =	 BC × BC = BC2.
	 njw;wk; epqgpf;fg;gl;lJ.

	 4.	 khw;W tl;lj;Jz;L njw;wj;ij vGjp epWt[f.

Tw;W: �
tl;lj;jpy; bjhLnfhl;od; bjhLg[s;sp 

tHpna xU ehz; tiuag;gl;lhy;/ 

me;j ehz; bjhLnfhl;Lld; 

Vw;gLj;Jk; nfhz=;fs; Kiwna 

xt;bthd;Wk; jdpj;jdpahf khw;W 

tl;lj;Jz;Lfspy; mike;j nfhz=;fSf;Fr; rkk;.

epqgzk;:	
bfhLf;fg;gl;lJ: 
O-ikakhff; bfhz;l tl;lj;jpy; AI  bjhLnfhl;Lld; 

Vw;gLj;Jk; nfhz=;fs; Kiwna xt;bthd;Wk; 
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jdpj;dpahf khw;W tl;lj;Jz;Lfspy; mike;j 

nfhz=;fSf;Fr; rkk;.

epqgpf;f: (i) ∠QPB = ∠PSQ kw;Wk; (ii) ∠QPA = ∠PTQ
mikg;g[ : �POR. vd;w tpl;lk; tiuf QR, QS kw;Wk;  

PS-ia ,izf;ft[k;.

vz; Tw;W fhuzk;
1. ∠RPB=90° 

∠RPQ+∠QPB=90°   .... (1)
tpl;lk; RP MdJ 

bjhLnfhL AB-f;F 

br=;Fj;J MFk;.

2. In ∆RPQ, ∠PQR=90°... (2) miutl;lj;jpy; cs;s 

nfhzk; 90°
3. ∠QRP+∠RPQ=90°    ... (3) xU br=;nfhz 

Kf;nfhzj;jpy; ,U 

FW=;nfhz=;fspd; 

TLjy; 90° MFk;.

4. ∠RPQ+∠QPB=∠QRP+∠RPQ 
∠QPB=∠QRP           ... (4)

(1) kw;Wk; (3) ypUe;J/ 

5. ∠QRP=∠PSQ            ... (5) xnu tl;lj;Jz;oYs;s 

nfhz=;fs; rkk;.

6. ∠QPB=∠PSQ            ... (6) (4) kw;Wk; (5)-ypUe;J, (i) 
epqgpf;fg;gl;lJ.

7. ∠QPB+∠QPA=180° ... (7) neh;nfhl;oy; mike;j 

nehpa ,izf; nfhz=;fs;

8. ∠PSQ+∠PTQ=180°  ... (8) tl;lehw;fuj;jpd; vjph; 

nfhz=;fspd; TLjy; 180°
9. ∠QPB+∠QPA 

              = ∠PSQ+∠PTQ
(7) kw;Wk; (8)-ypUe;J

10. ∠QPB+∠QPA 
              = ∠QPB+∠PTQ

(6)-ypUe;J ∠QPB=∠PSQ

11. ∠QPA=∠PTQ  vdnt/ (ii) epqgpf;fg; 

gl;lJ. njw;wKk; 

epqgpf;fg;gl;lJ.

	 5.	 �xU Kf;nfhzj;jpd; eLf;nfhLfs; xU g[s;sp tHpr; 
bry;Yk; vdf; fhl;Lf.
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jPh;t[:

Kf;nfhzj;jpd; xt;bthU KidapypUe;J mjd; vjph; 

gf;fj;jpd; ikag;g[s;spf;F tiuag;gLk; nfhl;Lj;Jz;L 

eLf;nfhL vdg;gLk;.

gf;f=;fs; BC, CA kw;Wk; AB-apd; ikag;g[s;spfs; Kiwna 

D, E kw;Wk; F-f;F tiuag;gLk; eLf;nfhLfshdJ 

rPtpad;fshft[k; ,Uf;Fk;.

BC-apd; eLg[s;sp D. vdnt/ 

BD = DC. mjhtJ 
BD
DC

 = 1� ........ ( 1 )

CA-apd; eLg[s;sp D. vdnt/ 

CE = EA. mjhtJ 
CE
EA

 = 1� ........ ( 2 )

AB-apd; eLg[s;sp E. vdnt/

AF = FB. mjhtJ 
AF
FB

 = 1�  ........ ( 3 ) 

(1), (2) kw;Wk; (3)-I bgUf;f ehk; bgWtJ

BD CE AF
DC EA FB

× ×  = 1 ×  1 × 1 = 1

vdnt rPth!; njw;wk; epqgpf;fg;gl;lJ.

Mifahy;/ eLf;nfhLfs; xU g[s;sp tHpr; bry;fpd;wd.

	 6.	 �xU br=;nfhz Kf;nfhzj;jpd; fh;zk; rpwpa gf;fj;jpd; 
2 kl=;if tpl 6 kP mjpfk;. nkYk; @d;whtJ gf;fkhdJ 
fh;zj;ij tpl 2kP Fiwt[ vdpy;/ Kf;nfhzj;jpd; 
gf;f=;fisf; fhz;f. 

jPh;t[:

x - rpwpa gf;fk;" z - fh;zk;" y - @d;whtJ gf;fk;.

fh;zk;/	 z	 =	 2x + 6�

x z

y

A

B C

		  y	 =	 z – 2
			   =	 2x + 6 –  2
			   =	 2x +4
∆ABC-y; gpjhfu!; njw;wj;jpd;go

	 x2 + y2	 =	 z2

	 x2 + (2x+4)2	 =	 (2x+6)2

	 x2 + 4x2 + 16x + 16	 =	 4x2 + 24x + 36
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	 x2 – 8x – 20	 =	 0
	 (x – 10) (x +2)	 =	 0
∴ x = 10 kP

∴ y = 2(10) + 4 = 24 kP

∴ z = 2(10) + 6 = 26 kP

∴ Kf;nfhzj;jpd; @d;W gf;f=;fs; 10 kP, 24 kP, 26 kP.

	 7.	� ∆PQR-apy; mog;gf;fk; QR-f;F br=;Fj;jhf cs;s PS 
MdJ QR-I S-apy; re;jpf;fpwJ. nkYk; QS = 3SR vdpy; 
2PQ2 = 2PR2 + QR2 vd epWt[f.

jPh;t[:	  QS = 3SR vd bfhLf;fg;gl;Ls;sJ.

epqgpf;f: 2PQ2 = 2PR2 + QR2�
	 ∴ QR	 =	 QS+SR ⇒ 3SR+SR ⇒ 4SR
	 SR	 =	 1

4
 QR

∆ PQS-y;, PQ2 = PS2 + QS2	 ........ (1)
∆ PRS-y;, PR2 = PS2 + SR2	 ........ (2)
	 (1) – (2) ⇒ PQ2 – PR2	 =	 QS2 – SR2

		  =	 (3.SR)2 – SR2

		  =	 9SR2 – SR2 = 8SR2

		  =	 8( 1

4
 QR)2	 ⇒ 8( 1

16
 QR2)

	 PQ2 – PR2	 =	
2

2

QR

	 2PQ2 – 2PR2	 =	 QR2

	 2PQ2	 =	 2PR2 + QR2

∴ epqgpf;fg;gl;lJ.

 rpe;jid tpdhf;fs; jPh;t[fSld; 5 kjpg;bgz;fs;

	 1.	� xU rha;rJuj;jpy; gf;f=;fspd; th;f;f=;fspd; TLjy; 
mtw;wpd; @iytpl;l=;fspd; th;f;f=;fspd; TLjYf;F 
rkk; vd epWt[f.

jPh;t[:

ABCD xU rha;rJuk; vd;f.

rha;rJuj;jpd; @iy tpl;l=;fs; xd;iwbahd;W 

br=;Fj;jhf btl;of; bfhs;Sk;.
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OA = OC kw;Wk; OB = OD	

A C

D

B

O

br=;nfhz Kf;nfhzk; AOB y;

AB2 = OA2 + OB2

BC2 = OB2 + OC2

CD2 = OC2 + OD2

DA2 = OA2 + OB2

	 AB2+BC2+CD2+DA2	 =	� (OA2+OB2) + (OB2+OC2) + 
(OC2+OD2) + (OA2+OD2)

		  =	 2[OA2+OB2+OC2+OD2]
		  =	 2[OA2+OB2+OA2+OB2]
		  =	 2[2OA2+2OB2]

		  =	
2 2

1 1
2 2 2

2 2
AC BD

    +         

		  =	 2 21 1
2

2 2
AC BD +  

		  =	 2 21
2

2
AC BD + 

		  =	 AC2 + BD2

rha;rJuj;jpd; gf;f=;fspd; th;f;f=;fspd; TLjy; mtw;wpd; 

@iytpl;l=;fspd; th;f;f=;fspd; TLjYf;F rkk;.

	 2.	 �P, Q vd;gd ∆ABC d; gf;f=;fshd AB kw;Wk; AC 
Mfpatw;wpd; kPJ mike;j g[s;spfs; vd;f. AP = 3br.
kP/ PB = 6br.kP/ AQ = 5br.kP kw;Wk; QC = 10 br.kP vdpy;  
BC = 3PQ vd epWt[f.

jPh;t[:

3 1

9 3

AP
AB

= = 	 5 1

15 3

AQ
AC

= = �

A

B C

P Q

5 cm3 c
m

6 c
m 10 cm

∴ AP AQ
AB AC

=

∆APQ kw;Wk; ∆ABC Mfpatw;wpy; ,Ue;J 

AP AQ
AB AC

=  kw;Wk; ∠A vd;gJ bghJthd nfhzk;
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tobthj;jikf;fhd SAS tpjpKiwg;go

∆APQ  ~ ∆ABC
AP AQ PQ
AB AC BC

= = 	  ⇒ 
AQ PQ
AC BC

= 	⇒ 1

3

PQ
BC

=

BC = 3PQ. epqgpf;fg;gl;lJ.

	 3.	� AD kw;Wk; PM vd;gd Kiwna ∆ABC kw;Wk; ∆PQR  d; 

eLf;nfhLfs; vd;f. ,=;F ∆ABC ~ ∆PQR, vdpy; 

=AB AD
PQ PM

 vd epWt[f.

jPh;t[:

AD vd;gJ ∆ABC y; AapypUe;J BCf;F tiuag;gl;l 

eLf;nfhL vdt[k;/  PM vd;gJ PapypUe;J QRf;F 

tiuag;gl;l eLf;nfhL vdt[k; bfhs;f. 

∆ABC ~ ∆PQR xj;j gf;f=;fs; tpfpj rkKilait.

AB AC BC
PQ PR QR

= =        ...... (1)�
A

B D C

P

Q RM

,U tobthj;j  

Kf;nfhz=;fspd; xj;j  

nfhz=;fs; rkk;.

∠A = ∠P, ∠B = ∠Q, ∠C = ∠R � .......... (2)
AD, PM vd;gd eLf;nfhLfs;.

∴ BC = 2BD kw;Wk; QR = 2QM

(1) y; ,Ue;J 
2

2

AB BD BD
PQ QM QM

= =  � .......... (3)

kw;Wk; ∠B = ∠Q ⇒ ∠ABD = ∠PQM � .......... (4)
(3) kw;Wk; (4) y; ,Ue;J	

∆ABD ~ ∆PQM
∴ mtw;wpd; xj;j gf;f=;fs; tpfpj rkk; cilait.

⇒ AB AD
PQ PM

=
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 gapw;rpf;fhd tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� ∆ABC-apy;/ gf;f=;fs; AB kw;Wk; AC-apd; kPJs;s 

g[s;spfs; Kiwna D kw;Wk; E. MdJ DE || BC 
vd;wthW mike;Js;sJ.

(i)	�  3

4

AD
DB

=  kw;Wk; AC = 15 br.kP vdpy; AE-apd; kjpg;g[ 

fhz;f.

(ii)	� AD = 8x – 7, DB = 5x – 3, AE = 4x – 3 kw;Wk; EC = 3x – 1, 
vdpy;/ x-d; kjpg;g[ fhz;f.

	 2.	� ehw;fuk; ABCD-apy; AB = AD, ∠BAC kw;Wk; ∠CAD-
apd; nfhz ,Urkbtl;ofs; BC kw;Wk; CD Mfpa 

gf;f=;fis Kiwna E kw;Wk; F vd;w g[s;spfspy; 

re;jpf;fpd;wd vdpy; EF || BD vd epWt[f.

	 3.	� ABCD vd;w rhptfj;jpy; AB || DC kw;Wk; P, Q vd;gd 

Kiwna gf;f=;fs; AD kw;Wk; BC-apd; kPJ mike;Js;s 

g[s;spfs; MFk; nkYk; PQ || DC, PD = 18 br.kP, BQ = 35 
br.kP kw;Wk; QC = 15 br.kP vdpy;, AD fhz;f.�

	 4.	 �glj;jpy;/ br=;nfhz Kf;nfhzk; ABC-apy; nfhzk; B 
MdJ br=;nfhzk; kw;Wk; D, E vd;w g[s;spfs; 

gf;fk; BC-I @d;W rkgFjpfshf gphpf;fpwJ 

vdpy;/ 8AE2 = 3AC2 + 5AD2 vd epWt[f.

	 5.	� ∆ABC-y; D, E, F Mfpa g[s;spfs; Kiwna BC, CA, AB 

kPJ cs;sJ. AB, AC kw;Wk; BC Mfpatw;wpd; ePs=;fs; 

Kiwna 13, 14 kw;Wk; 15 MFk;.

		
2

5

AF
FB

=  kw;Wk; 
5

8

CE
EA

=  vdpy;/�

		   BD kw;Wk; DC fhz;f.
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	 6.	� glj;jpy; O MdJ tl;lj;jpd; ikak;. �  
PQ MdJ xU ehz; MFk;. bjhLnfhL 
PR MdJ ehz; PQ–t[ld; P-apy; 50° 
nfhzj;ij Vw;gLj;jpdhy;/ ∠POQ 
fhz;f.

 rpe;jid tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	 �P, Q, R Mfpatw;iw ika=;fshff; bfhz;l @d;W 

tl;l=;fs; glj;jpy; fhl;oathW xU tl;lkhdJ kw;w 

,U tl;l=;fis btspg;g[wkhf 

bjhl;Lf;bfhs;fpd;wJ vdt[k;. 

mk;Kf;nfhzj;jpd; @d;W gf;f=;fs; 4 

br.kP/ 6 br.kP/ 8 br.kP vdpy; mk;@d;W 

tl;l=;fspd; Mu=;fisf; fhz;f.

	 2.	� Kf;nfhzk; ABC apy; ∠B kw;Wk; ∠C d; nfhz 

,Urkbtl;ofs; Kiwna mjd; vjph;gf;f=;fis 

kw;Wk; vd;w g[s;spfspy; re;jpf;fpd;wJ vdpy; ∆ABC xU 

,Urkgf;f Kf;nfhzk;; vd epWt[f. (,=;F DE || BC).

	 3.	 �xU jhkiug;g{thdJ jz;zPh; kl;lj;jpw;F nky; 

20 br.kP cauj;jpy; cs;sJ. jz;;od; kPjpg;gFjp 

jz;zPh; kl;lj;jpw;F fPnH cs;sJ. fhw;W tPRk;nghJ 

jz;Ljs;sg;gl;L jhkiug;g{thdJ jz;od; Muk;g 

epiyapypUe;J 20 br.kP J}uj;jpy; jz;zPiuj; 

bjhLfpd;wJ. Muk;g epiyapy; jz;zPh; kl;lj;jpw;F 

fPnH cs;s jz;od; ePsk; fhz;f. 
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 bra;Kiw totpay; tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	 �bfhLf;fg;gl;l Kf;nfhzk; LMN-d; xj;jg; gf;f=;fspd; 

tpfpjk; 4
5

 vd mika[khW xU tobthj;j Kf;nfhzk; 

tiuf. (mst[ fhuzp 
4
5

<1)�
L

M N

M5

cjtpg;glk;

 

N' N

X

L

L'

M

M1
M2

M3
M4

M5

tiujypd; gofs;:
1.	 VnjDk; Xh; msitf;bfhz;L ∆LMN tiuf.

2.	� MN vd;w nfhl;Lj;Jz;oy; FW=;nfhzj;ij 

Vw;gLj;JkhW MX vd;w fjpiu L vd;w Kidg; 

g[s;spf;F vjph;jpirapy; tiue;J/ mjpy; MM1 = M1M2 
= M2M3 = M3M4 = M4M5 vd;wthW Fwpf;ft[k;.

3.	� M5N I ,izj;J/ ,jw;F ,izahf M4N’ ypUe;J   
LN f;F ,izahf L’N’ tiuf.

4.	� ∆L’MN’ MdJ njitahd tobthj;j Kf;nfhzk; 

MFk;.
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	 2.	� bfhLf;fg;gl;l Kf;nfhzk; PQR apd; xj;j gf;f=;fspd; 

tpfpjk; 7
3

 vd;wthW xU tobthj;j Kf;nfhzk; tiuf. 

(mst[ fhuzp 7
3

>1) 

�
cjtpg;glk;

Q'

P R'

P7

P R

Q

Q'

R'P1P2P3P4P5P6P7 X

tiujypd; gofs;:
1.	 VnjDk; Xh; msitf;bfhz;L ∆PQR tiuf.

2.	� PR vd;w nfhl;Lj;Jz;oy; FW=;nfhzj;ij 

Vw;gLj;JkhW PX vd;w fjpiu Q vd;w Kidg; 

g[s;spf;F vjph;jpirapy; tiue;J/ mjpy; P1, P2, P3, P4, 
P5, P6, P7 vd;w g[s;spfis rk mstpy; Fwpf;f.

3.	� P4R I ,izj;J/ ,jw;F ,izahf P7R’ tiuf. 

R’ypUe;J RQ f;F ,izahf R’Q’ tiuf. 

4.	� ∆ P’Q’R’ MdJ njitahd tobthj;j Kf;nfhzk; 

MFk;.

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


178 Å˜ò£M¡.....

	 3.	 �QR = 5 br.kP/ ∠P = 40° kw;Wk; cr;rp P-apypUe;J QR-
f;F tiuag;gl;l eLnfhl;od; ePsk; PG = 4.4 br.kP vd 
,Uf;Fk;go ∆PQR tiuf. nkYk; P-ypUe;J QR-f;F 
tiuag;gl;l Fj;Jf;nfhl;od; ePsk; fhz;f.

�

Q R
G

5 cm

4.4 cm

P
cjtpg;glk;

40°

P O

E 

S

R

G
QM 5 cm40°

tiujypd; gofs;:
1.	� QR = 5 br.kP vd;w nfhl;Lj;Jz;L tiuf. g[s;sp  

Q tHpna ∠RQE = 40° vd ,Uf;Fgo QF tiuf.

2.	 QR ⊥  QF tiuf.

3.	� QR f;F tiuag;gLk; ikaf;Fj;Jf;nfhL QF I  
O tpYk;/ QR-I G apYk; re;jpf;fl;Lk;.

4.	� O it ikakhft[k; OQ ia Mukhft[k; bfhz;L 

xU tl;;;lk; tiuf.

5.	� G-apypUe;J 4.4 br.kP MuKs;s tpy;fis tl;lj;jpy; 

btl;lt[k;. mit P, S vd;w g[s;spfspy; re;jpf;ft[k;.
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	 4.	 �PQ = 4.5 br.kP, ∠R = 35° kw;Wk; cr;rp R-apypUe;J 

tiuag;gl;l eLf;nfhl;od; ePsk; RG = 6 br.kP vd 

mika[khW ∆PQR tiuf.

�

P Q
G

4.5 cm

6 cm

R
cjtpg;glk;

35°

S
R

F

O

G
40

P Q

E

tiujypd; gofs;:
1.	� PQ = 4.5 br.kP vd;w nfhl;Lj;Jz;L tiuf. g[s;sp  P 

tHpna ∠QPE = 40° vd ,Uf;Fk;go PE tiuf.
2.	� g[s;sp P tHpna ∠EPF = 90° vd ,Uf;Fk;go PF tiuf.
3.	� PQ f;F tiuag;gLk; ikaf;Fj;Jf;nfhL PF I O 

tpYk;/ PQ-I re;jpf;fpwJ.

4.	� Oit ikakhft[k; OP-ia Mukhft[k; bfhz;L 

xU tl;lk; tiuf.

5.	� G-apypUe;J 5 br.kP MuKs;s tpy;fis tl;;lj;jpy; 

btl;lt[k;. mit btl;lt[k;. mit btl;;Lk; 

g[s;spfs;  R, S vd Fwpf;ft[k;.

6.	� PQ kw;Wk; RQ-I ,izf;ft[k;. DPQR njitahd 

Kf;nfhzk; MFk;.
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	 5.	 �QR = 6.5 br.kP/ ∠P = 60° kw;Wk; cr;rp P-apypUe;J QR f;F 

tiuag;gl;l Fj;Jf;nfhl;od; ePsk; 4.5 br.kP cila 

∆PQR tiuf.

�

Q R6.5 cm

4.5 cm

P
cjtpg;glk;

60°

Q

E

Y

G R

O

X
M SP

A B

F

6.5 cm

4.5 cm

600

600

tiujypd; gofs;:
1.	� QR = 6.5 br.kP vd;w nfhl;Lj;Jz;L tiue;J mjd; 

tHpna ∠RQE = 60° vd ,Uf;FkhW QE tiuf.

2.	� QE f;F br=;Fj;jhf QF tiuf.

3.	� QR f;F ikaf;Fj;Jf;nfhL tiuf. mJ QF I O 
tpYk;/ QR-I G-apYk; re;jpf;fl;Lk;.

4.	� O it ikakhft[k; OQ-it Mukhft[k; bfhz;L 

xU tl;lk; tiuf.

5.	� G-apypUe;J 6.5 br.kP br=;Fj;J ,ilbtsp 

cs;sthW QR || AB tiuf. mJ P, S g[s;spfspy; 

tl;ljij btl;Lk;.

6.	� PQR ,izf;f. RQ-I ,izf;ft[k;. ,Jnt ∆PQR 

Md Kf;nfhzk; MFk;.
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	 6.	 �mog;gf;fk; BC = 5.6 br.kP/ ∠A = 40° kw;Wk; ∠A-apd; 

,Urkbtl;oahdJ mog;gf;fk; BC I CD = 4 br.kP vd 

D-apy; re;jpf;FkhW mika[k; Kf;nfhzk; ABC tiuf.

�

B D C
5.6 cm

4 cm

A
cjtpg;glk;

40°

	

B

I

D

O

F

CG

E

A

40°

20°
20°

4cm

tiujypd; gofs;:
1.	� BC = 5.6 br.kP vd;w nfhl;Lj;Jz;L tiuf. g[s;sp B 

tHpna ∠CBE = 40° vd ,Uf;Fk;go BE tiuf.

2.	� g[s;sp B tHpna ∠EBF = 90° vd ,Uf;Fk;go BF 
tiuf.

3.	� BC f;F tiuag;gLk; ikaf; Fj;Jf;nfhL BF I O 
tpYk; BC I G apYk; re;jpf;fl;Lk;.

4.	� O it ikakhft[k; OB-ia Mukhft[k; bfhz;L 

xU tl;lk; tiuf.

5.	� g[s;sp B-apypUe;J BC y; 1.6 br.kP bjhiytpy; D vd;w 

g[s;spf;F xU tpy; tiuf. ikaf;Fj;Jf;nfhlhdJ 

tl;lj;ij I vd;w g[s;spapy; re;jpf;fpwJ. ID I 

,izf;ft[k;.

6.	� ID I tl;lj;jpy; A y; re;jpf;FkhW ePl;lt[k;. AB 

kw;Wk; AC-ia ,izf;ft[k;. ∆ABC vd;gJ 

njitahd Kf;nfhzk; MFk;.
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	 7.	 �P I ikakhff; bfhz;;l 3.4 br.kP MuKs;s xU 

tl;lj;jpw;F R vd;w g[s;spapy; bjhLnfhL tiuf.

�

P

TRT'

3.4cm

cjtpg;glk;

	

T

R

P

3.4cm

T'

tiujypd; gofs;:
1.	� P I ikakhff; bfhz;L 3.4 br.kP MuKs;s tl;lk; 

tiuf.

2.	� tl;lj;jpd; R vd;w g[s;spiaf; Fwpj;J PR-I 

,izf;ft[k;.

3.	� R vd;w g[s;sp PR f;F br=;Fj;jhf TT’ tiuf.

 4.	 TT’ vd;gJ njitahd bjhLnfhlhFk;.

	 8.	 �4 br.kP MuKs;s tl;lk; tiuf. tl;lj;jpd; kPJs;s L 
vd;w g[s;sp tHpahf khw;W tl;lj;Jz;L njw;wj;ijg; 

gad;gLj;jp tl;lj;jpw;Fj; bjhLnfhL tiuf. 

�

cjtpg;glk;
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tiujypd; gofs;:
1.	� O I ikakhff; bfhz;L 4 br.kP MuKs;s tl;lk; 

tiuf.

2.	� tl;lj;jpd; nky; L vd;w g[s;spia Fwpf;ft[k;. L, M, 
N Fwpj;J ,izf;ft[k;.

3.	� ∠TLM = ∠MNL vd mika[khW L tHpna TT’ vd;w 

bjhLnfhL tiuf.

4.	� TT’ vd;gJ njitahd bjhLnfhlhFk;.

	 9.	 �6 br.kP tpl;;lKs;s tl;lk; tiue;J tl;lj;jpd; 

ikaj;jpypUe;J 8 br.kP bjhiytpy; P vd;w g[s;spiaf; 

Fwpf;ft[k;. mg;g[s;spapypUe;J PA kw;Wk; PB vd;w ,U 

bjhLnfhLfs; tiue;J mtw;wpd; ePs=;fis mstpLf.

�
cjtpg;glk;
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tiujypd; gofs;:
1.	� O it ikakhff; bfhz;L 3 br.kP MuKs;s tl;lk; tiuf.

2.	 8 br.kP ePsKs;s OP vd;w nfhL tiuf. 

3.	� OP f;F ikaf;Fj;Jf;nfhL tiuf. mJ OP ia M y; 

re;jpf;Fk;.

4.	� M ia ikakhft[k; MO Mukhft[k; bfhz;L 

tiugl tl;lkhdJ Ke;ija tl;lj;ij A kw;Wk; 

B y; re;jpf;fpwJ.

5.	� AP kw;Wk; PB ia ,izf;ft[k;. AP kw;Wk; PB 
njitahd bjhL nfhLfshFk;. bjhLnfhl;od; 

ePsk; PA = PB = 7.4 br.kP.

	 10.	 �5 br.kP MuKs;s tl;lj;jpd; ikaj;jpypUe;J 10 
br.kP bjhiytpYs;s g[s;spapypUe;J tl;;lj;jpw;Fj; 

bjhLnfhLfs; tiuat[k;. nkYk; bjhLnfhl;od; 

ePs=;fisf; fzf;fpLf.

�

cjtpg;glk;

AB

P

Q

10
 c

m

5 cm 5 cm
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P

M

B A

O

8.7 cm

8.7 cm

10 cm

8.7 cm

5 cm
5 cm

5 cm

tiujypd; gofs;:
1.	� O it ikakhff; bfhz;L 5 br.kP MuKs;s tl;lk; 

tiuf.

2.	� 10 br.kP ePsKs;s OP tiue;J mjw;F 

ikaf;Fj;Jf;nfhL tiuf. mJ OP I M ,y; 

re;jpf;fg;gLk;.

3.	� M I ikakhft[k; MO it Mukhft[k; bfhz;L xU 

tl;lk; tiuf. mJ Ke;ija tl;lj;ij A, B ,y; 

re;jpf;fpwJ.

4.	� AP kw;Wk;; BP ia ,izf;ft[k;. ,Jnt ekf;F 

njitahd bjhLnfhlhFk;.

rhpghh;j;jy;:

br=;nfhz Kf;nfhzk; ∆OPA y;

	 PA2 = OP2 – OA2	 =	 102 – 52

		  =	 100 – 25 = 75
	 PA = 75  = 8.6 br.kP (njhuhakhf)
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 gapw;rpf;fhd tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� bfhLf;fg;gl;l Kf;nfhzk; PQR–f;F xj;j gf;f=;fspd; 

tpfpjk; 3

5
 vd mika[khW xU tobthj;j Kf;nfhzk; 

tiuf. (mst[ fhuzp 3

5
<1).

	 2.	� bfhLf;fg;gl;l Kf;nfhzk; PQR–apd; xj;j gf;f=;fspd; 

tpfpjk; 2

3
 vd mika[khW xU tobthj;j Kf;nfhzk; 

tiuf. (mst[ fhuzp 2

3
<1)

	 3.	� bfhLf;fg;gl;l Kf;nfhzk; PQR–f;F xj;j gf;f=;fspd; 

tpfpjk; 
7

4
 vd mika[khW xU tobthj;j Kf;nfhzk; 

tiuf. (mst[ fhuzp 
7

4
 >1).

	 4.	� bfhLf;fg;gl;l Kf;nfhzk; ABC apd; xj;j gf;f=;fspd; 

tpfpjk; 6

5
 vd mika[khW xU tobthj;j Kf;nfhzk; 

tiuf. (mst[ fhuzp 6

5
 >1).

	 5.	� QR = 5 br.kP, ∠P = 30° kw;Wk; P-apypUe;J QR f;F 

tiuag;gl;l Fj;Jf;nfhl;od; ePsk; 4.2 br.kP bfhz;l 
∆PQR tiuf.

	 6.	� AB = 5.5 br.kP, ∠C = 25° kw;Wk; cr;rp C-apypUe;J  

AB–f;F tiuag;gl;l Fj;Jf;nfhl;od; ePsk; 4 br.kP 

cila  ∆ABC tiuf.

	 7.	� PQ = 8 br.kP, ∠R = 60°, cr;rp R-ypUe;J PQ-f;F 

tiuag;gl;l eLf;nfhl;od; ePsk; RG = 5.8 br.kP vd 

,Uf;FkhW ∆PQR tiuf. R-ypUe;J PQ f;F tiuag;gl;l 

Fj;Jf;nfhl;od; ePsk; fhz;f.

	 8.	� mog;gf;fk; BC = 8 br.kP/ ∠A = 60° apd; kw;Wk; ∠A–apd; 

,Urkbtl;oahdJ BC I D vd;w g[s;spapy; BD = 6 br.kP 

vd;wthW re;jpf;fpwJ vdpy;/ Kf;nfhzk; ABC tiuf.
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	 9.	� 6 br.kP tpl;lKs;s tl;lk; tiue;J tl;lj;jpd; 

ikaj;jpypUe;J 5 br.kP bjhiytpYs;s xU 

g[s;spiaf; Fwpf;ft[k;. mg;g[s;spapypUe;J tl;lj;jpw;Fj; 

bjhLnfhLfs; tiue;J bjhLnfhl;od; ePs=;fisf; 

fzf;fpLf.

	 10.	� 4 br.kP MuKs;s tl;lk; tiue;J mjd; ikaj;jpypUe;J 

11 br.kP bjhiytpYs;s xU g[s;spiaf; Fwpj;J/ 

mg;g[s;spapypUe;J tl;lj;jpw;F ,uz;L bjhLnfhLfs; 

tiuf.

	 11.	� QR = 5 br.kP, ∠P = 40° kw;Wk; cr;rp P-apypUe;J QR-f;F 

tiuag;gl;l eLf;nfhl;od; ePsk; PG = 4.4 br.kP vd 

,Uf;Fk;go ∆PQR tiuf. nkYk; P-ypUe;J QR-f;F 

tiuag;gl;l Fj;Jf;nfhl;od; ePsk; fhz;f.

	 12.	� PQ = 6.8 br.kP/ cr;rpf;nfhzk; 50° kw;Wk; 

cr;rpf;nfhzj;jpd; ,Urkbtl;oahdJ mog;gf;fj;ij 

PD = 5.2 br.kP vd D-apy; re;jpf;FkhW mika[k; ∆PQR 
tiuf.


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Maj;bjhiyt[ totpay;
myF

5
 gyt[s; bjhpt[ tpdhf;fs; 1 kjpg;bgz;

	 1.	 �(–5, 0), (0, –5) kw;Wk; (5, 0) Mfpa g[s;spfshy; mikf;fg; 
gLk; Kf;nfhzj;jpd; gug;g[
1) 0 r.myFfs;	 2) 25 r.myFfs;

3) 5 r.myFfs;	 4) vJt[kpy;iy� tpil: 2)

	 2.	� xU Rthpd; mUnf ele;J brd;W bfhz;oUf;Fk; xU 
egUf;Fk; RtUf;Fk; ,ilna cs;s J}uk; 10 myFfs;. 
Rtiu Y-mr;rhff; fUjpdhy;/ me;j egh; bry;Yk; ghij 
vd;gJ.
1) x = 10	 2) y = 10
3) x = 0	 4) y = 0� tpil: 1)

	 3.	 x = 11 vdf; bfhLf;fg;gl;l neh;nfhl;od; rkd;ghlhdJ
1) X - mr;Rf;F ,iz

2) Y - mr;Rf;F ,iz

3) Mjpg;g[s;sp tHpr; bry;Yk;

4) (0, 11) vd;w g[s;sp tHpr; bry;Yk;� tpil: 2)

	 4.	 �(5, 7), (3, p) kw;Wk; (6, 6) vd;gd xU nfhlike;jit 
vdpy;/ p-apd; kjpg;g[
1) 3	 2) 6
3) 9	 4) 12� tpil: 3)

	 5.	 �3x – y = 4 kw;Wk; x + y = 8 Mfpa neh;nfhLfs; re;jpf;Fk; 
g[s;sp 
1) (5, 3) 	 2) (2, 4)
3) (3, 5)	 4) (4, 4)� tpil: 3)

	 6.	 �(12, 3), (4, a) vd;w g[s;spfis ,izf;Fk; nfhl;;od; 

rha;t[ 1

8
 vdpy; a-apd; kjpg;g[

1) 1 	 2) 4
3) –5	 4) 2� tpil: 4)
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	 7.	 �(0, 0) kw;Wk; (–8, 8) vd;w g[s;spfis ,izf;Fk; 

nfhl;ow;Fr; br=;Fj;jhd nfhl;od; rha;t[
1) –1	 2) 1

3) 1

3
	 4) –8� tpil: 2)

	 8.	 �nfhl;Lj;Jz;L PQ-apd; rha;t[ 1
3

 vdpy;/ PQ-f;F 

br=;Fj;jhd ,Urkbtl;oapd; rha;t[

1) 3 	 2) 3−

3) 1

3
	 4) 0� tpil: 2)

	 9.	 �Y mr;rpy; mika[k; g[s;sp A-apd; br=;Fj;Jj; bjhiyt[ 
8 kw;Wk; X-mr;rpy; mika[k; g[s;sp B-apd; fpilkl;lj; 
bjhiyt[ 5 vdpy;/ AB vd;w neh;nfhl;od; rkd;ghL
1) 8x + 5y = 40	 2) 8x – 5y = 40
3) x = 8	 4) y = 5� tpil: 1)

	 10.	 �7x – 3y + 4 = 0 vd;w neh;nfhl;ow;Fr; br=;Fj;jhft[k;/ 
Mjpg;g[s;sp tHpr; bry;Yk; neh;f;nfhl;od; rkd;ghL
1) 7x – 3y + 4 = 0	 2) 3x – 7y + 4 =0
3) 3x + 7y = 0	 4) 7x – 3y = 0� tpil: 3)

	 11.	 �(i) l1 : 3y = 4x + 5 (ii) l2 : 4y = 3x – 1 (iii) l3 : 4y + 3x = 7  
(iv) l4 : 4x + 3y  = 2 vdf; bfhLf;fg;gl;l ehd;F 
neh;nfhLfSf;Ff; fPH;f;fz;l Tw;Wfspy; vJ cz;ik>
1) l1 kw;Wk; l2 br=;Fj;jhdit

2) l1 kw;Wk; l4 ,izahdit

3) l2 kw;Wk; l4 br=;Fj;jhdit

4) l2 kw;Wk; l3 ,izahdit� tpil: 3)

	 12.	 �8y = 4x + 21, vd;w neh;;f;nfhl;od; rkd;ghl;ow;Ff; 
fPH;f;fz;ltw;wpy; vJ cz;ik>
1) rha;t[ 0.5 kw;Wk; y btl;Lj;Jz;L 2.6
2) rha;t[ 5 kw;Wk; y btl;Lj;Jz;L 1.6
3) rha;t[ 0.5 kw;Wk; y btl;Lj;Jz;L 1.6
4) rha;t[ 5 kw;Wk; y btl;Lj;Jz;L 2.6� tpil: 1)

	 13.	� xU ehw;fukhdJ xU rhptfkhf mikaj; njitahd 
epge;jid
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1) ,U gf;f=;fs; ,iz

2) �,U gf;f=;fs; ,iz kw;Wk; ,U gf;f=;fs; 

,izaw;wit

3) vjpbujph; gf;f=;fs; ,iz

4) midj;Jg; gf;f=;fSk; rkk;� tpil: 2)

	 14.	� rha;itg; gad;gLj;jp ehw;fukhdJ xh; ,izfukhf 
cs;sJ vdf; Tw ehk; fhz ntz;oait
1) ,U gf;f=;fspd; rha;t[fs;

2) ,U nrho vjph; gf;f=;fspd; rha;t[fs;

3) midj;Jg; gf;f=;fspd; ePs=;fs;

4) ,U gf;f=;fspd; rha;t[fs; kw;Wk; ePs=;fs;� tpil: 2)

	 15.	 (2, 1) I btl;Lg; g[s;spahff; bfhz;l ,U neh;f;nfhLfs;
1) x–y–3 = 0; 3x–y–7 = 0	 2) x+y=3; 3x+y=7
3) 3x+y = 3; x+y = 7	 4) x+3y–3 = 0; x–y–7 = 0
� tpil: 2)

 rpe;jid tpdhf;fs; 1 kjpg;bgz;

	 1.	 �A (6, 1), B (8, 2), C (9, 4) kw;Wk; D (P, 3) vd;gd xU 
,izfuj;jpd; thpir fpukkhf vLj;Jf;bfhs;sg;gl;l 
Kidfs; vdpy; p-d; kjpg;g[
1) –7	 2) 7
3) 6	 4) –6� tpil: 2)

	 2.	� xU neh;f;nfhl;od; rha;tpd; jiyfPHpahdJ 3  f;Fr; 
rkk; vdpy; me;j neh;f;nfhl;od; nfhzk;
1) 60° 	 2) 30°
3) 45°	 4) 90°� tpil: 2)

	 3.	�  x = y kw;Wk; 3 x – y = 0 vd;w nfhLfs; Vw;gLj;Jk; 
rha;t[ nfhz=;fspd; tpj;jpahrk;
1) 15° 	 2) 30°
3) 60°	 4) 90°� tpil: 1)

	 4.	� neh;f;nfhL totpy; mike;j AB vd;w rhiyahdJ (A 
ehd;fhk; fhy; gFjpapy; cs;sJ) B(1, 0) vDk; g[s;spapy; 
tyJ g[wkhf 30° nfhzj;ij Vw;gLj;Jk; tifapy; 
tise;J neuhf bry;fpwJ. B vDk; g[s;spapy; ABd; 
br=;Fj;Jf; nfhlhdJ X?mr;R vdpy; rhiyapd; 
,UntW rkd;ghLfs; 
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1) x = 1, 3x – y – 3 = 0 	 2) y = 1, x – 3y + 1 = 0

3) x = 0, y = 3  	 4) y = 1, x = 1� tpil: 1)

	 5.	 �(0, 0) kw;Wk; (–1, 1) Mfpa g[s;spfis ,izf;Fk; 

neh;f;nfhl;ow;F br=;Fj;jhd neh;f;nfhl;od; rha;t[ 
1) 1	 2) –1
3) 1

2
 	 4) –2� tpil: 1)

	 6.	 �A vd;gJ x-mr;rpw;F nkw;g[wk;/ MjpapypUe;J 4 myFfs; 
J}uj;jpy; y-mr;rpd; kPJ mike;j g[s;sp vdt[k;/ B vd;gJ 
y-mr;rpw;F tyJg[wk;/ MjpapypUe;J 3 myFfs; J}uj;jpy; 
x-mr;rpd; kPJ mike;j g[s;sp vdt[k; bfhz;lhy; AB 
vd;w neh;f;nfhl;od; rkd;ghL
1) 3x+4y = 12	 2) 4x+3y = 12
3) 3x–4y = 0 	 4) 3x – y + 12 = 0� tpil: 2)

	 7.	 �ax – 5y = 5 kw;Wk; 2x + y = 1 vd;w neh;f;nfhLfs; xd;Wf;F 
xd;W br=;Fj;J vdpy;/ a d; kjpg;g[ 

1) 2	 2) 5

2

3) 2

5
	 4) 1

2
� tpil: 2)

	 8.	 �c vd;gJ PQ tpd; ikag;g[s;;sp vd;f. P vd;gJ  
(4, x), vdt[k; c vd;gJ (y, –1)  vdt[k; bfhs;f. Q d; 
Maj;bjhiyt[fs; (–2, 4) vdpy; x, y d; kjpg;g[
1) –6, 1	 2) –6, 2
3) 6, –1 	 4) 6, –2� tpil: 1)

	 9.	 �(a, b) (a1, b1) kw;Wk;   (a–a1, b–b1) vd;w g[s;spfs; xnu 
neh;f;nfhl;oy; mika[k; vdpy;
1) ab = a1b1	 2) ab1 = a1b
3) a = b 	 4) a1 = b1� tpil: 2)

	 10.	 �xU Kf;nfhzj;jpd; VnjDk; ,U Kidfs; (4, –3) kw;Wk; 
(–9, 7) vd;f. nkYk; mk;Kf;nfhzj;jpd; eLf;nfhl;L 
ikak; (1, 4) vdpy; mjd; gug;g[

1) 183 r.m	 2) 183

2
r.m
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3) 366 r.m 	 4) 183

4
 r.m� tpil: 2)

	 11.	� glj;jpy; fhl;lg;gl;Ls;s Kf;nfhzj;jpd; gug;g[ 20 r.m 

vdpy;  c vd;w g[s;spapd; mr;Rj; J}u=;fs; 	

A C

B (a, b)

X

Y

1) 40
0,

a
 
  

	 2) (a2+b2, 0)

3) 20
, 0

b
 
  

	 4) 40
, 0

b
 
  

� tpil: 4)

 2 kjpg;bgz; tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	 �(–3, 5), (5, 6) kw;Wk; (5, –2) Mfpatw;iw Kidfshff; 

bfhz;l Kf;nfhzj;jpd; gug;igf; fhz;f.

jPh;t[:

	 ∆ d; gug;g[	=	

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

	 ⇒  

3 5

5 61
5 22

3 5

−

−
−

		  =	
1

2
 [(– 18 – 10 + 25) – (25 + 30 +6)]

		  =	
1

2
 [–3 – 61] = 

64

2

−
 = 32 r.myFfs;

	 2.	 �(1, –1), (–4, 6) kw;Wk; (–3, –5) vd;w g[s;spfshy; 

mikf;fg;gLk; Kf;nfhzj;jpd; gug;g[ fhz;f.

jPh;t[:

	 ∆ d; gug;g[	=	

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

 = 

1 1

4 61
3 52

1 1

−
−
− −

−

		  =	
1

2
 [(6 + 20 + 3) – (4 – 18 – 5)]

		  =	
1

2
 [29 + 19] = 

1

2
 [48]= 24 r.myFfs;
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	 3.	 �A (–1, 2), B (k, –2) kw;Wk; C (7, 4) Mfpatw;iw thpirahd 

Kidg; g[s;spfshff; bfhz;l Kf;nfhzj;jpd; gug;g[ 22 

rJu myFfs; vdpy;/ k-apd; kjpg;g[f; fhz;f.

jPh;t[:

A (–1, 2), B (k, –2) kw;Wk; C (7, 4) Mfpad Kidg; g[s;spfs; 

MFk;.

∆ABC-apd; gug;g[ 22 rJu myFfs;.

	

1 2

21
7 42

1 2

k
−

−

−

 	 =	 22   ⇒ 

1 2

2

7 4

1 2

k
−

−

−

 = 44

	{(2 + 4k + 14) – (2k – 14 –4)}	 =	 44
	 4k + 16 – 2k +18	 =	 44
	 2k + 34	 =	 44
Mifahy;/ 2k = 10. vdnt k = 5.

	 4.	 �P (–1.5, 3), Q (6, –2) kw;Wk; R (–3, 4) Mfpa g[s;spfs; xnu 

neh;f;nfhl;oy; mika[k; vdf; fhl;Lf.

jPh;t[:

	 ∆ PQR-d; gug;g[ = 0 

	      

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

 = 0 ⇒ 

1.5 3

6 21
3 42

1.5 3

−
−

−
−

 = 0

	 =  
1

2
 [(3 + 24 – 9) – (18 + 6 – 6)] 

	 =  
1

2
 [18 – 18] = 0 

∴ �bfhLf;fg;gl;l @d;W g[s;spfs; xnu neh;nfhl;oy; 

mika[k;.

	 5.	 �bfhLf;fg;gl;l g[s;spfs; xU nfhl;oy; mike;jit 

vdpy;  ‘a’- apd; kjpg;igf; fhz;f. (2, 3), (4, a), (6, –3)
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jPh;t[:

A (2, 3), B (4, a) C (6, –3) xnu neh;nfhl;oy; miktjhy;

∆ABC d; gug;g[ = 0 d; kjpg;g[ = 0 

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

 = 0 ⇒ 

2 3

41
6 32

2 3

a
−

 = 0 

1

2
 [(2a – 12 + 18) – (12 + 6a – 6)] = 0

(2a + 6) – (6 + 6a) = 0 × 2

1
	 ⇒ 2a + 6 – 6 – 6a = 0 
			   – 4a = 0 	 ⇒ a = 0

4−
 = 0

	     ∴ a-d; kjpg;g[ = 0

	 6.	 �fPH;f;fhQk; g[s;spfs; xnu neh;nfhl;oy; mika[kh vdj; 

jPh;khdpf;ft[k;. (a, b+c), (b, c+a) kw;Wk; (c, a+b)
jPh;t[:

∆ d; gug;g[ = 

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

 = 
1

2

a b c
b c a
c a b
a b c

+
+
+
+

= 
1

2
 [(ac + a2 + ab + b2 +bc + c2) – (b2 + bc + c2 + ca + a2 + ab]

= 
1

2
 [ac + a2 + ab + b2 + bc + c2 – b2 – bc – c2 – ca – a2 – ab]

= 
1

2
 [0] = 0 rJu myFfs;.

∴ �bfhLf;fg;gl;l @d;W g[s;spfs; xnu neh;nfhl;oy; 

mika[k;.

khw;WKiw:

(a, b+c),     (b, c+a),    (c, a+b)
 x1,  y1          x2,  y2        x3,  y3

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


X    fzf;F 195

∆ d; gug;g[ = 

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

= 
1

2
1 2 1 3

1 2 1 3

x x x x
y y y y

− −
− −

     	⇒ 
1

2

a b a c
b c c a b c a b

− −
+ − − + − −

= 
1

2 ( ) ( )

a b a c
a b a c
− −

− − − −
	 ⇒ 

1

2
[–(a–b) (a–c) + (a–b) (a–c)]

= 
1

2
[0] = 0

	 7.	� bfhLf;fg;gl;l g[s;spfs; xU nfhl;oy; mike;jit 
vdpy;/ ‘a’-apd; kjpg;igf; fhz;f. (a, 2–2a), (–a+1, 2a) 
kw;Wk; (–4–a, 6–2a).
jPh;t[:

	 ∆ = 0

	

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

 = 0 ⇒ 

2 2

1 2

4 6 2

2 2

a a
a a

a a
a a

−
− +
− − −

−

 = 0

(2a2 – 6a + 2a2 + 6 – 2a – 8 + 8a – 2a + 2a2)
                            – (–2a + 2a2 + 2 – 2a – 8a – 2a2 + 6a – 2a2) = 0
	 (6a2 – 2a – 2 ) – (– 2a2 – 6a + 2) 	= 	0
	 8a2 + 4a – 4 	= 	0 ÷ 4  
	 2a2 +a – 1 	= 	0
	 (2a – 1) (a + 1) 	= 	0

	 a = 
1

2
 or –1

khw;WKiw:
	 ∆	 =	 0

	

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

	 =	 0
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	 1 2 1 3

1 2 1 3

x x x x
y y y y

− −
− −

	 =	 0

	
1 4

2 2 2 2 2 6 2

a a a a
a a a a

+ − + +
− − − − +

	 =	 0   ⇒ 
2 1 2 4

2 4 4

a a
a

− +
− −

 = 0

	 –4(2a–1) – (2–4a) (2a+4)	 =	 0
	 –8a+4 – [4a+8–8a2–16a]	 =	 0
	 –8a+4–4a–8+8a2+16a	 =	 0
	 8a2+4a–4	 =	 0 
	 2a2+a–1	 =	 0
	 (a+1) (2a–1)	 =	 0
	 a	 =	 –1 (m) a = 

1

2
	 8.	 �rha;t[ 5 kw;Wk; y btl;Lj;Jz;L –9 Mfpatw;iwf; 

bfhz;l neh;f;nfhl;od; rkd;ghl;ilf; fhz;f..
jPh;t[:

	 rha;t[, m = 5, y-btl;Lj;Jz;L, c = –9
	 neh;f;nfhl;od; rkd;ghL y	 =	 mx + c
	 y	 =	 5x – 9
	 0	 =	 5x – y – 9
	 njitahd rkd;ghL/ 5x – y – 9 =  0

	 9.	 �rha;t[f; nfhzk; 45° kw;Wk; y btl;Lj;Jz;L 11 ia 

cila neh;;f;nfhl;od; rkd;ghl;ilf; fhz;f.

jPh;t[:

rha;t[f; nfhzk; θ = 45°
	 rha;t[ m	 =	 tan θ	 ⇒ m = tan 45°	 ⇒ rha;t[ m = 1
	 y-btl;Lj;Jz;L/ C = 11
	 neh;f;nfhl;od; rkd;ghL/ y	 =	 mx + C
	 y	 =	 1x + 11
	 0	 =	 x + 11 – y
	 ∴ njitahd rkd;;ghL x – y + 11 =  0

	 10.	 �rha;t[ 1-If; bfhz;l neh;f;nfhl;od; rha;t[f; nfhzk; 

vd;d?
jPh;t[:

	 rha;t[/ m	 =	 1	 ⇒ rha;t[/ m = tanθ	 ⇒ tanθ = 1
	 tanθ	 =	 tan 45°
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	 θ	 =	 45°
∴ rha;t[ nfhzk; = 45°

	 11.	 6x + 8y + 7 = 0 vd;w neh;f;nfhl;od; rha;itf; fhz;f.

jPh;t[:

rha;t[, m = 
-x

y

 d;  bfG

  d;  bfG
 = 

6

8
−  = 3

4
− .

	 vdnt neh;f;nfhl;od; rha;t[ 3

4
−  MFk;.

	 12.	 �(–6, 1) kw;Wk; (–3, 2) ia ,izf;Fk; neh;f;nfhl;od; 

rha;itf; fhz;f.

jPh;t[:

	 A (–6, 1), B (–3, 2)

AB d; rha;t[ m = 2 1

2 1

2 1 2 1

3 ( 6) 3 6

y y
x x

− − −= =
− − − − − +

∴rha;t[ m = 1

3
	 13.	 �8x – 7y + 6 = 0 vd;w nfhl;od; rha;t[ kw;Wk; btl;Lj;Jz;L 

Mfpatw;iwf; fhz;f.

jPh;t[:

	 8x – 7y + 6	 =	 0
	 8x + 6	 =	 7y

7 My; tFf;f		
8

7
 x + 

6

7
 = 

7

7
 y	 ⇒  8

7
 x + 

6

7
 = y

y = mx + c a[ld; xg;gpl

rha;t[, m = 8

7
 ;  Y-btl;Lj;Jz;L, c = 

6

7

	 14.	� x btl;Lj;Jz;L 4, y btl;Lj;Jz;L –6 bfhz;l 

neh;f;nfhl;od; rkd;ghl;ilf; fhz;f.

jPh;t[:

x btl;Lj;Jz;L, a = 4, y btl;Lj;Jz;L, b = –6

neh;f;nfhl;od; rkd;ghL x y
a b

+  = 1

	
4 6

x y+
−

	 =	 1 	
4 6

x y− 	 =	 1
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3 2

12

x y−
	 =	 1

	 3x – 2y	 =	 12
	 3x – 2y – 12	=	0

	 15.	 �(3,–4) vd;w g[s;spapd; tHp bry;tJk;/ −5
7

–I rha;thf 

cilaJkhd neh;f;nfhl;od; rkd;ghl;ilf; fhz;f.

jPh;t[:

  	 (x1 , y1) = (3, –4);	 rha;t[, m = 5

7
−

neh;f;nfhl;od; rkd;ghL

	 y – y1	 =	 m(x – x1)

	  y –(–4)	 =	 5

7
−  (x –3)

	 7(y + 4)	 =	 –5(x –3)
	 7y + 28	 =	 – 5x +15
	 5x + 7y + 28 – 15	 =	 0
	 5x + 7y + 13	 =	 0

	 16.	 �(5, –3) kw;Wk; (7, –4) vd;w ,Ug[s;spfs; tHpr; bry;Yk; 

neh;f;nfhl;od; rkd;ghL fhz;f.

jPh;t[:

	  x1, y1                x2, y2
	 (5, –3) kw;Wk; (7, –4)
,Ug[s;sptHpr; bry;Yk; neh;f;nfhl;od; rkd;ghL

	
1

2 1

y y
y y

−
− 	 =	

1

2 1

x x
x x

−
−

	
3

4 ( 3)

y +
− − − 	 =	

5

7 5

x −
−

	
3

4 3

y +
− +

	 =	
5

2

x −

	 2(y + 3)	 =	 –1(x – 5)
	 2y + 6	 =	 –x + 5
	x + 2y + 6 – 5	 =	 0
	  x +2y +1 	 = 0

	 17.	 �(–2, a) kw;Wk; (9, 3) vd;w g[s;spfs; tHpr;bry;Yk; 

neh;nfhl;od; rha;t[ – 
1
2

 vdpy; a–apd; kjpg;g[ fhz;f.

jPh;t[:

rha;t[ = 2 1

2 1

y y
x x

−
−  = 

3

9 2

a−
+

 = 
3

11

a−
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bfhLf;fg;gl;l rha;t[	 = – 1

2
 

	 ∴ 
3

11

a−
	 =	 – 1

2
	 6 – 2a	 =	 –11
	 2a	 =	 17		  ⇒  a = 17

2
	 18.	 �2x + 3y – 8 = 0, 4x + 6y + 18 = 0 Mfpa neh;nfhLfs; ,iz 

vdf; fhl;Lf.

jPh;t[:

	 2x + 3y – 8 = 0 vd;w nfhl;od; rha;t[

	 m1 = 
-x

y

 d;  bfG

  d;  bfG
 = 

2

3
− .

 4x + 6y +18 = 0 vd;w nfhl;od; rha;t[

	 m2 = 
-x

y

 d;  bfG

  d;  bfG
 = 

4

6
−  = 

2

3
− .

	 ,=;F m1 = m2
rha;t[fs; rkk;. vdnt ,t;tpU neh;f;nfhLfSk; 

,izahFk;.

	 19.	 �x – 2y + 3 = 0 kw;Wk; 6x + 3y + 8 = 0 Mfpa neh;nfhLfs; 

xd;Wf;bfhd;W br=;Fj;jhdit vdf; fhl;Lf.

jPh;t[:

 x – 2y + 3 = 0 vd;w neh;nfhl;od; rha;t[

	 m1 = a
b

 −  
= 1

2
 −  −

 = 1

2

 6x + 3y + 8 = 0 vd;w neh;nfhl;od; rha;t[

	 m2 = a
b

 −  
 = 

6

3
 −    = –2

	 m1 × m2 = 1

2
 × (–2) = –1

rha;t[fspd; bgUf;fw;gyd; –1 MFk;.

∴ �bfhLf;fg;gl;l ,uz;L neh;nfhLfSk; 

br=;Fj;jhditahFk;.
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	 20.	 �12y=–(p+3)x+12, 12x–7y=16 Mfpa neh;nfhLfs; xd;Wf;bfhd;W 

br=;Fj;J vdpy; ‘p’-apd; kjpg;igf; fhz;f.

jPh;t[:

	 12y = –(p+3)x + 12
	 (p+3)x + 12y + 12 = 0

	 m1 = 
-x

y

 d;  bfG

  d;  bfG
 = ( 3)

12

p +− .

	 12x – 7y = 16 vd;w nfhl;od; rha;t[

	 m2 = 
12 12

7 7
− =

−
,U neh;nfhLfs; xd;Wf;bfhd;W br=;Fj;J.

vdnt m1 × m2 = –1

	
( 3) 12

1
12 7

p +− × = −

    	( 3)
1

7

p + = ⇒  P + 3 = 7		 P = 7 – 3	 P = 4

	 21.	 �(19, 3) vd;w g[s;spia moahff; bfhz;l Fd;whdJ 

br=;nfhz Kf;nfhz totpy; cs;sJ. jiua[ld; Fd;W 

Vw;gLj;Jk; rha;t[f;nfhzk; 45° vdpy;/ Fd;wpd; mo kw;Wk; 

cr;rpia ,izf;Fk; nfhl;od; rkd;ghl;ilf; fhz;f.

jPh;t[:

rha;t[ m = tanθ = tan45° = 1
             ∴ m = 1 �

A

C

B
(19

, 3
)

45o

g[s;sp (19, 3) y; neh;f;nfhl;od; rkd;ghL�

	 y – y1	 =	 m(x – x1)
	 y – 3	 =	 1(x – 19)
	 x – 19 – y + 3	 =	 0
	 x – y – 16	 =	 0

	 22.	 �(–2, 6) kw;Wk; (4, 8) vd;w g[s;spfs; tHpr; bry;Yk; 

neh;f;nfhlhdJ (8, 12) kw;Wk; (x, 24) vd;w g[s;spfs; tHpr; 

bry;Yk; neh;f;nfhl;ow;Fr; br=;Fj;J vdpy; x-apd; kjpg;g[ 

fhz;f.
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jPh;t[:

(–2, 6), kw;Wk; (4, 8) Mfpa g[s;spfspd; rha;t[

m1 = 8 6 2 1

4 2 6 3

− = =
+

(8, 12) kw;Wk; (x, 24) Mfpa g[s;spfspd; rha;t[

m2 = 
24 12 12

8 8x x
− =
− −

,uz;L neh;f;nfhLfSk; br=;Fj;J vd;gjhy; m1×m2 = –1

	
1 12

3 8x
×

−
	 =	 –1		  ⇒ 4

8x −
 = –1

	 x – 8	 =	 –4
	 x	 =	 4

 rpe;jid tpdhf;fs; jPh;t[fSld; 2 kjpg;bgz;fs;

	 1.	 �(–4, 3) vd;w g[s;spapd; tHp bry;tJk; – − 7
5

 I rha;thf 

cilaJkhd neh;f;nfhl;od; rkd;ghl;ilf; fhz;f.

jPh;t[:

	 rha;t[ m = 7

5
− ;	 g[s;sp (x1 y1) = (–4, 3)

	 ∴ neh;f;nfhl;od; rkd;ghL:  y – y1 = m (x – x1)

	 y – 3	 =	 7

5
−  (x + 4)

	 5y – 15	 =	 – 7x – 28
	 7x + 5y + 13	 =	 0

	 2.	� 3x – 5y + 7 =0 kw;Wk; 15x + 9y + 4 = 0 Mfpa neh;f;nfhLfs; 

xd;Wf;bfhd;W br=;Fj;J vd epWt[f.

jPh;t[:

	 3x – 5y + 7 = 0		  15x + 9y + 4 = 0

	 m1 = a
b

 −  
		  m2 = a

b
 −  

	      = 
3

5
 −  −

		       = 
15

9
 −    

	 m1 = 
3

5
		  m2 = 5

3
−
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	 m1 × m2 = 
3 5

5 3
 × −  

	 m1 × m2 = – 1
∴ �3x – 5y + 7 =0 kw;Wk; 15x + 9y + 4 = 0 vd;w ,uz;L 

neh;nfhLfSk; br=;Fj;jhditahFk;.

	 3.	� Ma mr;Rfis btl;Lk; neh;f;nfhl;od; ikag;g[s;sp  
P(r, c) vdpy;  + = 2x y

r c
 vd epWt[f.

jPh;t[:

x btl;Lj;Jz;L ‘a’ vdt[k;/ y btl;Lj;Jz;L ‘b’ vdt[k; 

bfhz;lhy; neh;f;nfhl;od; btl;Lj;Jz;L totk; 
		  B

O
A

(a, 0)

(0, b)

(r, c)
	 1

x y
a b

+ =

	 ikag;g[s;sp	 =	 1 2 1 2,
2 2

x x y y+ + 
  

	 (r, c)	 =	 0 0
,

2 2

a b+ + 
  

	 ,
2 2

a b 
   	 =	 (r, c)

	 a = 2r kw;Wk; 6 = 2c
∴ njitahd neh;f;nfhl;od; rkd;ghL 1

2 2

x y
r c

+ =

	 vdnt 2
x y
r c

+ =

	 4.	� vz;zstpy; rkkhft[k;/ Fwpfspy; xd;Wf;bfhd;W 

vjpuhdija[k; cila btl;Lj;Jz;Lfis bgw;wJk; 
(–1, 1) vd;w g[s;sp tHpr; bry;tJkhd neh;f;nfhl;od; 

rkd;ghL fhz;f.

jPh;t[:

njitahd neh;f;nfhl;od; rkd;ghL 1
x y
a b

+ =

a = –b 	 .......... (1) (bfhLf;fg;gl;Ls;sJ)

1
x y
b b

+ =
−
 (–1, 1) vd;w g[s;sp tHp neh;f;nfhL bry;tjhy;
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	 1 1

b b
− +
−

	 =	 1	 ⇒  2

b
 = 1 	 ⇒ b = 2

(1) ⇒	 a	 =	 –2
neh;f;nfhl;od; rkd;ghL 1

2 2

x y+ =
−	 2x–2y+4 = 0

i.e	 x – y +2 = 0

	 5.	 �A (x1, y1), B (x2, y2) kw;Wk; C (x3, y3) vd;w g[s;spfs; xnu 

nfhl;oy; mika[k; vdpy; x1y2 + x2y3 + x3y1 = x2y1 + x3y2 + 
x1y3 vd epWt[f.

jPh;t[:

A (x1, y1) B (x2, y2), C (x3, y3) vd;w g[s;spfs; xnu 

neh;f;nfhl;oy; mika[k; vd;gjhy; 

	

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

 = 0

x1y2 + x2y3 + x3y1 – (x2y1 + x3y2 + x1y3) = 0
x1y2 + x2y3 + x3y1 = x2y1 + x3y2 + x1y3 

	 6.	 fPH;f;fhQk; neh;f;nfhLfspd; rkd;ghLfis vGJf.

	 	 i) ax+by+c = 0 vd;w neh;f;nfhl;ow;F ,izahdJ

	 	 ii) ax+by+c = 0 vd;w neh;f;nfhl;ow;F br=;Fj;jhdJ

jPh;t[:

i) �ax+by+c = 0 vd;w neh;f;nfhl;ow;F ,izahd 

neh;f;nfhl;od; rkd;ghL ax+by+k = 0
ii) �ax+by+c = 0 vd;w neh;f;nfhl;ow;F ,izahd 

neh;f;nfhl;od; rkd;ghL bx–ay+k = 0

	 7.	 �(–3, 4) vd;gJ (1, 1) vDk; g[s;spapy; ,Ue;J VnjDk; xU 

neh;f;nfhl;ow;F tiuag;gl;l br=;Fj;jpd; mog;g[s;sp 

vdpy; neh;f;nfhl;od; rkd;ghL fhz;f. 
jPh;t[:

AB d; rha;t[ = 2 1

2 1

4 1 3

3 1 4

y y
x x

− −= =
− − − −
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CD d; rha;t[ = 4

3
;  CD d; rkd;ghL: y – y1 = m(x–x1)

	 y – 4	 =	 4

3
 (x+3)

	 3y–12	 =	 4x+12
	 4x – 3y + 24	 =	 0

 gapw;rpf;fhd tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	� fPH;f;fz;l g[s;spfshy; mikf;fg;gLk; Kf;nfhzj;jpd; 

gug;g[ fhz;f. (–10, –4), (–8, –1) kw;Wk; (–3, –5).
	 2.	� fPH;f;fhQk; g[s;spfs; xnu neh;nfhl;oy; mika[kh vdj; 

jPh;khdpf;ft[k;. 1
, 3

2
 −  

, (–5, 6) kw;Wk; (–8, 8).

	 3.	� bfhLf;fg;gl;l ,U g[s;spfs; tHpr; bry;Yk; 

neh;nfhl;od; rkd;ghl;ilf; fhz;f. (2,3) kw;Wk; (–7, –1)

	 4.	� (–1, 2) vd;w g[s;sp tHp bry;tJk;/ rha;t[ 5

4

−  cilaJkhd 

neh;f;nfhl;od; rkd;ghl;ilf; fhz;f.

	 5.	� bfhLf;fg;gl;l g[s;spfis ,izf;Fk; neh;f;nfhl;od; 

rha;itf; fhz;f. (14, 10) kw;Wk; (14, –6) 
	 6.	� bfhLf;fg;gl;l neh;nfhLfspd; rkd;ghl;oypUe;J Ma 

mr;Rfspd; nky; Vw;gLj;Jk; btl;Lj;Jz;Lfisf; 

fhz;f. (xt;bthd;Wk;)

(i)	 3x – 2y – 6 = 0	 (ii) 4x + 3y +12 = 0

	 7.	� bfhLf;fg;gl;l g[s;spfis ,izf;Fk; neh;f;nfhl;od; 

rha;itf; fhz;f. (xt;bthd;Wk;)

(i) (5, 5 ) kw;Wk; Mjpg;g[s;sp 
(ii)  (sinθ, –cosθ) kw;Wk; (–sinθ, cosθ)

	 8.	� 2(x – y) + 5 = 0 vd;w neh;nfhl;L rkd;ghl;od; rha;t[/ 

rha;t[ nfhzk; kw;Wk; y-btl;Lj;Jz;L Mfpatw;iwf; 

fhz;f.

	 9.	� bfhLf;fg;gl;l ,U g[s;spfs; tHpr; bry;Yk; 

neh;nfhl;od; rha;itf; fhz;f. 
2

2,
3

 
  

 kw;Wk; 1
, 2

2

− −  
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	 10.	�  1 1
,

3 2
 −  

 kw;Wk; 2 3
,

7 7
 
  

 vd;w g[s;spfs; ,izf;Fk; 

neh;f;nfhl;od; rha;itf; fhz;f. 

	 11.	� A(2, 2), B(–2, –3), C(1, –3) kw;Wk; D(x, y) Mfpa g[s;spfs;  

,izfuj;ij mikf;Fk; vdpy;/ x kw;Wk; y apd; 

kjpg;igf; fhz;f.

	 12.	�  3  x + (1 – 3 ) y = 3 vd;w neh;nfhl;L rkd;ghl;od; 

rha;t[/ y-btl;Lj;Jz;L Mfpatw;iwf; fhz;f.

	 13.	� rha;t[ nfhzk; 30° kw;Wk; y-btl;Lj;Jz;L –3 Mfpatw;iwf; 

bfhz;l neh;nfhl;od; rkd;ghl;ilf; fhz;f.

 rpe;jid tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	� (a, b+c), (b, c+a), kw;Wk; (c, a+b) vd;w g[s;spfs; mikf;Fk; 

Kf;nfhzj;jpd; gug;g[ fhz;f.

	 2.	�  (x, y), (1, 2) kw;Wk; (7, 0) vd;w g[s;spfs; xnu neh;f;nfhl;oy; 

mika[k; vdpy; x f;Fk; y f;Fk; ,ilg;gl;l bjhlh;gpidf; 

fhz;f.

	 3.	� X mr;rpd; kpif jpirapy; 30º rha;t[ nfhzj;ij 

Vw;gLj;JtJk;/ Y mr;rpd; kpif jpirapy; 4 vd;w 

btl;Lj;Jz;il bgw;wJkhd neh;f;nfhl;od; rkd;ghL 

fhz;f. 

 5 kjpg;bgz; tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	 �(8, 6), (5, 11), (–5, 12) kw;Wk; (–4, 3) Mfpa g[s;spfis 

Kidfshff; bfhz;l ehw;fuj;jpd; gug;igf; fhz;f.

jPh;t[:

ehw;fuj;jpd; gug;igf; fhz;gjw;F Kd;ghf bfhLf;fg; 

gl;l g[s;spfis tiuglj;jpy; Fwpf;f ntz;Lk;.

A (8, 6), B (5, 11), C (–5, 12) kw;;Wk; D (–4, 3) vd;gd Kidg; 

g[s;spfs; MFk;. 

vdnt/ ehw;fuk; ABCD-apd; gug;g[
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1 1

2 2

3 3

4 4

1 1

1

2

x y
x y
x y
x y
x y

 = 

8 6

5 11
1

5 12
2

4 3

8 6

−
−

	

	 =	 1

2
[(88 + 60 – 15 – 24) – (30 –55 – 48 + 24 )]

	 =	 1

2
 [(88 + 60 – 15 – 24 – 30 + 55 + 48 – 24)]

	 =	 1

2
 [88 + 60 – 15 – 24 – 30 + 55 + 48 – 24] 

	 =	 1

2
 [88 + 60 + 55 + 48 – 15 – 24 – 30 – 24]

	 =	 1

2
 [251 – 93]

	 =	 1

2
 [158] = 79 r.myFfs;

khw;WKiw:

ehw;fuk; ABCD-apd; gug;g[

	 = 

1 1

2 2

3 3

4 4

1 1

1

2

x y
x y
x y
x y
x y

	 = 
1

2
1 3 2 4

1 3 2 4

x x x x
y y y y

− −
− −

	 = 
1

2
 

8 ( 5) 5 ( 4)

6 12 11 3

− − − −
− −

	 = 
1

2
 

8 5 5 4

6 8

+ +
−

	 = 
1

2
 

13 9

6 8−

	 = 
1

2
 [104 – (–54)]

	 = 
1

2
 [104+54] = 

1

2
 [158] 

	 =  79 r.myFfs;
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	 2.	� bfhLf;fg;gl;l g[s;spfis Kidfshff; bfhz;l 
ehw;fuj;jpd; gug;igf; fhz;f (–9, – 2), (–8, –4), (2, 2) 
kw;Wk; (1, –3).
jPh;t[:

A (–9, –2), B (–8, –4), C (1, –3), D (2, 2)

ehw;fuj;jpd; gug;g[ = 
9 8 1 2 91

2 4 3 2 22

− − − 
 − − − 

= 1

2
[(36 + 24 + 2 – 4) – (16 – 4 – 6 – 18)]�

= 1

2
 [58 – (–12)] = 1

2
 [70]

= 35 r.myFfs;

khw;WKiw:

A(–9, –2), B(–8, –4), C(1, –3), D(2, 2)
      x1, y1         x2, y2        x3, y3       x4, y4

ehw;fuj;jpd; gug;g[	 = 

1 1

2 2

3 3

4 4

1 1

1

2

x y
x y
x y
x y
x y

= 
1

2
1 3 2 4

1 3 2 4

x x x x
y y y y

− −
− −

= 
1

2
 

9 1 8 2

2 ( 3) 4 2

− − − −
− − − − −

= 
1

2
 

10 10

2 3 6

− −
− + −

= 
1

2
 

10 10

1 6

− −
−  

= [60–(–10)]

= 
1

2
[70] = 35 r.myFfs;

	 3.	� bfhLf;fg;gl;l g[s;spfis Kidfshff; bfhz;l 

ehw;fuj;jpd; gug;igf; fhz;f.

		   (–9, 0), (–8, 6), (–1, –2) kw;Wk; (–6, –3)
jPh;t[:

 A(–8, 6), B(–9, 0), C(–6, –3), D(–1, –2)
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ehw;fuj;jpd; gug;g[�

= 
8 9 6 1 81

6 0 3 2 62

− − − − − 
 − − 

= 1

2
 [(0+27+12–6) – (–54+0+3+16)]

= 1

2
 [33 – (–35)] = 1

2
 [68] 

= 34 r.myFfs;

khw;WKiw:

A(–8, 6),   B(–9, 0),   C(–6, –3),   D(–1, –2)
     x1, y1         x2, y2          x3, y3           x4, y4

ehw;fuj;jpd; gug;g[	 = 

1 1

2 2

3 3

4 4

1 1

1

2

x y
x y
x y
x y
x y

= 
1

2
1 3 2 4

1 3 2 4

x x x x
y y y y

− −
− −

= 
1

2
 

8 ( 6) 9 ( 1)

6 ( 3) 0 ( 2)

− − − − − −
− − − −

= 
1

2
 

8 6 9 1

6 3 0 2

− + − +
+ +

= 
1

2
 

2 8

9 2

− −

= 
1

2
 [–4+72] 

= 
1

2
 [68] 

= 34 r.myFfs;

	 4.	 �(–4, –2), (–3, k), (3, –2) kw;Wk; (2, 3) Mfpa Kidfis 

thpirahf bfhz;l ehw;fuj;jpd; gug;g[ 28 r.myFfs;  

vdpy;/ k-apd; kjpg;g[f; fhz;f.

jPh;t[:

ehw;fuj;jpd; gug;g[/	
4 3 3 2 41
2 2 3 22 k

− − − 
 − − − 

	 =	 28

	 (–4k + 6 + 9 – 4) – ( 6 + 3k – 4 –12)	 =	 56
	 (11 – 4k) – (3k – 10)	 =	 56
	 21 – 7k	 =	 56
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	 7k	 =	 –35
	 k	 =	 –5
khw;WKiw:

(4, –2),   (–3, k),   (3, –2),   (2, 3)
 x1, y1       x2, y2,      x3, y3     x4, y4
	 ehw;fuj;jpd; gug;g[	 =	 28

	

1 1

2 2

3 3

4 4

1 1

1

2

x y
x y
x y
x y
x y

	 =	 28 	⇒ 
1

2
1 3 2 4

1 3 2 4

x x x x
y y y y

− −
− −  = 28

	
1

2
 

4 3 3 2

2 ( 2) 3k
− − − −

− − − − 	 =	 28	⇒  
7 5

0 3k
− −

−  = 56

	 –7(k–3) + 0	 =	 56
	 –7k+21	 =	 56
	 –7k	 =	 56–21
	 –7k	 =	 35
	 k	 =	 35

7−
 = –5

	 5.	 �bfhLf;fg;gl;l glkhdJ xU tshfj;jpy; g[jpa thfd 

epWj;jk; Vw;gLj;j mikf;fg;gl;l gFjpiaf; fhl;LfpwJ. 

,ij mikg;gjw;F xU rJu mof;F `1300 brythFk; 

vd kjpg;gplg;gLfpwJ vdpy;/ thfd epWj;jk; 

		  Vw;gLj;Jtjw;Fj; njitahd�  

		  bkhj;jr; bryitf; fzf;fplt[k;.�

jPh;t[:

A (2, 2), B (5, 5), C (4, 9) kw;Wk; D 
(1, 7) vd;gJ ehw;fu tot thfd 

epWj;jj;jpd; Kidg; g[s;spfs; MFk;.

vdnt/ thfd epWj;jj;jpd; gug;g[
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1 1

2 2

3 3

4 4

1 1

1

2

x y
x y
x y
x y
x y

	 =	

2 2

5 5
1

4 9
2

1 7

2 2

	 =	 1

2
[(10 + 45 + 28 + 2) – (10 + 20 + 9 + 14)]

	 =	 1

2
 [85 – 53]

	 =	 1

2
 [32] = 16 rJu mofs;

vdnt/ thfd epWj;jj;jpd; gug;g[ = 16 rJu mofs;

xU rJu mo mikf;f MFk; bryt[ = `1300
Mifahy;/ thfd epWj;jk; mikf;f MFk; bkhj;jr; 

bryt[ = 16 × 1300 =  `20800
khw;WKiw:

A(2, 2),    B(5, 5),   C(4, 9)   D(1, 7)
    x1, y1        x2, y2       x3, y3       x4, y4

thfd epWj;jj;jpd; gug;g[	 = 

1 1

2 2

3 3

4 4

1 1

1

2

x y
x y
x y
x y
x y

= 
1

2
1 3 2 4

1 3 2 4

x x x x
y y y y

− −
− −

= 
1

2
 

2 4 5 1

2 9 5 7

− −
− −

= 
1

2
 

2 4

7 2

−
− −

= 
1

2
 [4–(–28)]

= 
1

2
 [4+28] 

= 
1

2
 [32] 

= 16 r.myFfs;

vdnt/ thfd epWj;jj;jpd; gug;g[ = 16 rJu mofs;
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xU rJu mo mikf;f MFk; bryt[ = `1300
Mifahy;/ thfd epWj;jk; mikf;f MFk; bkhj;jr; 

bryt[ = 16 × 1300 =  `20800

	 6.	 �ehw;fu tot ePr;ry; Fsj;jpd; fhd;fphPl; �

		�  cs;Kw;wkhdJ glj;jpy; fhl;oa[s;sgo 

mikf;fg;gl;Ls;sJ vdpy;/ 

cs;Kw;wj;jpd; gug;g[ fhz;f.

jPh;t[:

cs;Kw;wj;jpd; gug;g[ = 
� ABCD apd; gug;g[ – EFGH apd; gug;g[

 = 
4 8 6 10 41
8 4 10 6 82

− − − 
 − − − 

 – 
3 6 3 6 31
5 2 7 4 52

− − − 
 − − − 

= 1

2
[(16 + 80 + 36 + 80) – (– 64 – 24 – 100 – 24)] 

                       – 1

2
 [(6 + 42 + 12 + 30) – (– 30 – 6 – 42 – 12)]

= 1

2
 [212 – (–212)] – 1

2
 [90 – (–90)]

= 1

2
 [424] – 1

2
 [180]

= 212 – 90 = 122 rJu mofs;

khw;WKiw:

A(–4, –8),   B(8, –4)   C(6, 10),   D(–10, 6)
     x1, y1          x2, y2        x3, y3         x4, y4
E(–3, –5),   F(6, –2)   G(3, 7),    H(–6, 4)
     x1, y1         x2, y2        x3, y3         x4, y4
cs;Kw;wj;jpd; gug;g[ =  
� ABCD apd; gug;g[ – EFGH apd; gug;g[

	 = 1

2
 1 3 2 4

1 3 2 4

x x x x
y y y y

− −
− −  – 1

2
 1 3 2 4

1 3 2 4

x x x x
y y y y

− −
− −

	 = 1

2
 

4 6 8 10

8 10 4 6

− − +
− − − −

– 1

2
 

3 3 6 6

5 7 2 4

− − +
− − − −
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	 = 1

2
 

10 18

18 10

−
− −

 – 1

2
 

6 12

12 6

−
− −

	 = 1

2
[100+324] – 1

2
[36+144]

	 = 1

2
[424] – 1

2
[180]

	 = 212 – 90 = 122 rJu mofs;

	 7.	 �A (2.5, 3.5), B (10, –4) , C (2.5, –2.5) kw;Wk; D (–5, 5) Mfpad 

,izfuj;jpd; Kidg; g[s;spfs; vdf; fhl;Lf.

jPh;t[:

 A (2.5, 3.5) B (10, –4)

	 AB d; rha;t[ = 2 1

2 1

y y
x x

−
−  = 4 3.5

10 2.5

− −
−

 = 
7.5

7.5
−  = –1

C (2.5, – 2.5), D (–5, 5)

	 CD d; rha;t[ = 
5 ( 2.5)

5 2.5

− −
− −

 = 
5 2.5

7.5

+
−

 = 
7.5

7.5−
 = –1

∴ AB d; rha;t[ = CD d; rha;t[. 
    vdnt AB a[k; CD a[k; ,iznfhLfs;.

B (10, –4), C (2.5, –2.5)

	 BC d; rha;t[		 =	 2.5 ( 4)

2.5 10

− − −
−

 = 
2.5 4

7.5

− +
−

 

			   =	
1.5 10

7.5 10
×

−
 = 

15

75−
= 

1

5
−

A (2.5, 3.5), D (–5, 5)

 	 AD d; rha;t[	 =	
5 (3.5)

5 2.5

−
− −

 = 
1.5

7.5−
 

			   =	 1.5 10

7.5 10
×

−
 = 

15

75−
= 

1

5
−

∴ �BC d; rha;t[ = AD d; rha;t[.  
vdnt BC a[k; AD a[k; ,iznfhLfs;.

∴ vdnt ABCD Xh; ,izfuj;ij mikf;Fk;.
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	 8.	 �∆ ABC-apd; Kidfs; A (–3, 0), B (10, –2) kw;Wk; C (12, 3)  
vdpy;/ A kw;Wk; B-apypUe;J Kf;nfhzj;jpd; 
vjph;gf;fj;jpw;F tiuag;gL;k; Fj;Jf;nfhl;od; 
rkd;ghLfisf; fhz;f.

jPh;t[:

A (–3, 0), B (10, –2) kw;Wk; C (12, 3)
B (10, –2) C (12, 3)

BC d; rha;t[ = 2 1

2 1

y y
x x

−
−  = 

3 2

12 10

+
−

 = 
5

2
�

BC ⊥ AD
∴ AD d; rha;t[ =  2

5

−     A(–3, 0)

∴ �A apypUe;J Kf;nfhzj;jpd; vjph;gf;fj;jpw;F 

tiuag;gl;l Fj;Jf;nfhl;od; rkd;ghL

	 y – y1	 =	 m(x – x1)

	 y – 0	 =	
2

5

−
 (x +3)

	 2x + 5y + 6 = 0
A (–3, 0), C (12, 3) AC d; rha;t[ = 

3 0

12 3

−
+

= 
3

15
= 

1

5
 

B (10, –2) BE d; rha;t[ = –5
∴ �B apypUe;J Kf;nfhzj;jpd; vjph;gf;fj;jpw;F 

tiuag;gl;l Fj;Jf;nfhl;od; rkd;ghL

	 y – y1	 =	 m(x – x1)
	 y + 2	 =	 –5 (x – 10)
	 y +2	 =	 –5x + 50
	 5x + y – 48	 =	 0

	 9.	 �A (6,2), B (–5, –1) kw;Wk; C (1, 9) ?I Kidfshff; bfhz;l 
∆ABC apd; Kid A–apypUe;J tiuag;gLk; eLf;nfhL 

kw;Wk; Fj;Jf;nfhl;od; rkd;ghl;ilf; fhz;f.

jPh;t[:

A apypUe;J tiuag;gl;l eLf;nfhl;od; rkd;ghL:

 BC apd; eLg;g[s;sp =	 5 1 1 9
,

2 2

− + − + 
  

�

		  =	 D(–2, 4)
AD apd; rkd;ghL A (6, 2), D (–2, 4)
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1

2 1

y y
y y

−
− 	 =	

1

2 1

x x
x x

−
−

	
2

4 2

y −
− 	 =	

6

2 6

x −
− −

	
2

2

y −
	 =	 6

8

x −
−

	
2

1

y −
	 =	 6

4

x −
−

	 x – 6	 =	 – 4y + 8
	x + 4y – 14	 =	 0

A apypUe;J tiuag;gl;l Fj;Jf;nfhl;od; rkd;ghL:

rha;t[ BC =  
9 1

1 5

+
+

= 
10

6
= 

5

3
AD ⊥ BC, vd;gjhy; rha;t[ AD = 3

5

−  kw;Wk; A vd;gJ (6, 2)

AD vd;w Fj;Jf;nfhl;od; rkd;ghL:

	 y – y1	 =	 m(x – x1)

	 y – 2	 =	 3

5

−  (x – 6)

	 5y – 10	 =	 –3x +18
	 3x + 5y – 28	 =	 0

	 10.	 �(p, p), (5, 6), (5, –2) Kidg;g[s;spfisf; bfhz;l 
Kf;nfhzj;jpd; gug;g[ 32 rJu myFfs; vdpy; p-apd; 
kjpg;igf; fhz;f.

jPh;t[:

	 ∆ d; gug;g[ = 32

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

  = 32      ⇒ 
5 61
5 22

p p

p p
−  = 32 	 ⇒ 

5 6

5 2

p p

p p
−

  = 64 

	 (6p – 10 + 5p) – (5p + 30 – 2p)	 =	 64
	 11p – 10 – (3p +30)	 =	 64 
	 11p – 10 – 3p – 30	 =	 64
	 8p – 40	 =	 64
	 8p	 =	 64 + 40
	 8p	 =	 104  

	 p	 =	 104

8
 ⇒ p = 13
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khw;WKiw:

(p, p),    (5, 6),   (5, –2)
 x1, y1     x2, y2     x3, y3

	 ∆ d; gug;g[ = 

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

	 =	 32

	
1

2
1 2 1 3

1 2 1 3

x x x x
y y y y

− −
− −

	 =	 32

	
1

2
 

5 5

6 2

p p
p p

− −
− +

	 =	 32

	
5 5

6 2

p p
p p

− −
− +

	 =	 32×2

	 (p–5) )(p+2) – (p–5) (p–6)	 =	 64
	 (p–5)[p+2–p+6]	 =	 64
	 (p–5) [8]	 =	 64
	 8p – 40	 =	 64
	 8p	 =	 104

	 p	 =	 104

8
	 p	 =	 13

	 11.	� Xh; miyngrp kpd;fyj;jpd; rf;jp 100% ,Uf;Fk;nghJ  

(battery power) miyngrpiag; gad;gLj;jj; bjhl=;F 

fpnwhk;. x kzp neuk; gad;gLj;jpa gpwF kPjp ,Uf;Fk; 

kpd;fyj;jpd; rf;jp y rjtPjk; (jrkj;jpy;) vdJ   
y = 0.25x + 1 MFk;.�

	 	 (i)	 �vj;jid kzp neuj;jpw;Fg; gpwF 

kpd;fyj;jpd; rf;jp 40% Mff; 

Fiwe;jpUf;Fk; vdf; fhz;f.

	 	 (ii)	 �kpd;fyk; jdJ KGr; rf;jpia ,Hf;f 

vLj;Jf;bfhs;Sk; fhy mst[ vt;tst[>
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jPh;t[:

i)	 kpd;fyd; rf;jp 40% vdpy; neuj;ijf; fzf;fpl/ y = 0.40
	 y	 =	 – 0.25x + 1
	 0.40	 =	 – 0.25x + 1 
	 0.40 + 0.25x	 =	 1
	 0.25x	 =	 1 – 0.40
	 0.25x	 =	 0.60

	 x	 =	
0.60 100

0.25 100
×  = 

60

25
 = 2.4 kzp

ii)	 kpd;fyk; jdJ KGr; rf;jpia ,He;Jtpl;lhy; y = 0
	 0	 =	 – 0.25x + 1

	  0.25x	 =	 1 ⇒ x = 
1

0.25

	 x	 =	
1 100

0.25 100
×  = 100

25
   ⇒ x = 4

	 12.	� 7x + 3y = 10, 5x – 4y = 1 Mfpa neh;f;nfhLfs; re;jpf;Fk; 

g[s;sp tHpahft[k;/ 13x + 5y + 12 = 0 vd;w neh;f;nfhl;ow;F 

,izahft[k; mika[k; neh;f;nfhl;od; rkd;ghl;ilf; 

fhz;f.

jPh;t[:

	 13x + 5y + 12 = 0

	 rha;t[ = 
-x
y

d; bfG

d; bfG
		 ⇒  m = 13

5
−

	 7x +  3y =10 		 .......... (1)
	 5x – 4y = 1       	 .......... (2)
(1) × 5 ⇒ 35x + 15y = 50
(2) × 7 ⇒ 35x – 28y = 7

(-)    (+) (-)
43y = 43

y = 1
y d; kjpg;ig (1) y; gpujpapl 7x + 3(1) = 10
	 7x = 10 – 3	  ⇒	 7x	 =	 7
			   x	 =	 1
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br=;Fj;J nfhl;od; rha;t[ 
7

4
−  g[s;sp (1, 1)

y – y1 = m(x – x1)

y – 1 = 13

5
−  (x – 1) ⇒ 5y – 5 = –13x + 13  

	 13x + 5y – 18 = 0
∴ njitahd rkd;ghL 13x + 5y – 18 = 0

	 13.	 �5x – 6y =2, 3x + 2y = 10 Mfpa neh;f;nfhLfs; re;jpf;Fk; 
g[s;sp tHpahft[k; 4x – 7y +13 = 0 vd;w neh;f;nfhl;ow;Fr; 
br=;Fj;jhft[k; mika[k; neh;f;nfhl;od; rkd;ghl;ilf; 
fhz;f.

jPh;t[:

	 5x – 6y =2 		  .......... (1)
	 3x + 2y = 10 		 .......... (2)
(1) × 1 ⇒ 5x – 6y = 2
(2) × 3 ⇒ 9x + 6y = 30

14x = 32

x = 32

14
 ⇒ 

16

7

x d; kjpg;ig (1) y; gpujpapl

5 
16

7
 
   – 6y =2     ⇒ 80

7
 – 6y =2 ⇒ – 6y = 2 – 80

7

⇒ –6y = 14 80

7

−   ⇒  – 6y = 
66

7
−    ⇒  y = 66

7 6× −
 ⇒  y = 

11

7

∴ re;jpf;Fk; g[s;sp 
16 11

,
7 7

 
   .

4x – 7y +13 = 0 

rha;t[ = 
4

7
 ;  br=;Fj;J rha;t[ = 7

4
− ;  g[s;sp  16 11

,
7 7

 
  

∴ njitahd rkd;ghL		  y – y1	 = m(x – x1)

		  y – 
11

7
	 = 7

4
−  16

7
x −  

		 4y – 11
4

7
 
  

	= –7 7 16

7

x − 
  
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		  4y – 44

7
	= – 7x + 16

	 28y – 44	 =	 –49x + 112   
				    49x + 28 y – 156 = 0

	 14.	� xU Kf;nfhzj;jpd; gug;g[ 5 r. myFfs;. (2, 1) kw;Wk;  
(3, –2) vd;gd Kf;nfhzj;jpd; ,uz;L Kidg; g[s;spfs; 
MFk;. @d;whk; Kidg; g[s;sp (x, y) vd;gjpy; y = x + 3 
vd ,Ue;jhy; mg;g[s;spiaf; fhz;f.

jPh;t[:

Kf;nfhzj;jpd; @d;whtJ Kid = (x, y) vd;f.

Kf;nfhzj;jpd; gug;g[	 = 

2 1

3 21

2

2 1

x y
−

	 5	 =	 1

2
 [(–4 + 3y + x) – (3 – 2x + 2y)]

	 10	 =	 [x + 3y – 4 – 3 + 2x – 2y)]
	 10	 =	 3x + y 
	 3x + y	 =	 17		  .......... (1)
	 x – y	 =	 –3 		  .......... (2)
(1) + (2) ⇒	 4x	 =	 14

	 x	 =	 7

2
x d; kjpg;ig rkd;ghL (1) y; gpujpapl

	 7

2
 – y	 =	 –3

	 –y	 =	 –3 – 7

2
	 –y	 =	 – 13

2
		  ⇒ y = 13

2

∴ @d;whtJ Kid (x, y) = 7 13
,

2 2
 
  

khw;WKiw:

(2, 1),    (3, –2),   (x, y)
  x1, y1      x2, y2      x3, y3
Kf;nfhzj;jpd; @d;whtJ Kid (x, y) vd;f.
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	 Kf;nfhzj;jpd; gug;g[	 =	

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

		  =	
1

2
1 2 1 3

1 2 1 3

x x x x
y y y y

− −
− −

	 5	 =	
1

2
 

2 3 2

1 2 1

x
y

− −
+ −

	 10	 =	
1 2

3 1

x
y

− −
−

	 –1(1–y)–3(2–x)	 =	 10
	 –1+y–6+3x	 =	 10

(1) ⇒ 3x + y = 17
(2) ⇒   x – y = –3

4x = 14

x = 14

4
 ⇒ 7

2
x d; kjpg;ig rkd;ghL (2) y; gpujpapl

	 7

2
 – y	 =	 –3

	 7

2
 + 3	 =	 y

	 7 6

2

+ 	 =	 y

	 y	 =	 13

2
@d;whtJ Kid (x, y) = 

7 13
,

2 2
 
  

	 15.	 �A (–3, 9), B (a, b) kw;Wk; C (4, –5) vd;gd xU nfhlike;j 
g[s;spfs; kw;Wk; a+b = 1, vdpy; a kw;Wk; b-apd; kjpg;igf; 
fhz;f.

jPh;t[:

A (–3, 9), B (a, b), C (4, –5) vd;gd xU nfhl;like;j 

g[s;spfs; kw;Wk; a+b = 1 ........ (1) 3 g[s;spfs; bfhz;l 

Kf;nfhzj;jpd; gug;g[ = 0

(i.e.)	
3 4 31

9 5 92

a
b

− − 
 − 

	 =	 0
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	 (–3b – 5a +36) – (9a + 4b + 15)	 =	 0
	 – 5a – 3b +36 – 9a – 4b – 15	 =	 0
	 – 14a – 7b +21	 =	 0 ( ÷7)
	 2a + b	 =	 3 	 ......... (2)
	 a + b	 =	 1  	 ......... (1)
				    (1) – (2) ⇒  a = 2     b = –1
khw;W Kiw:

A(–3, 9),   B(a, b),   C(4, –5)
    x1, y1         x2, y2        x3, y3

	

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

	 =	 0	 ⇒ 1 2 1 3

1 2 1 3

x x x x
y y y y

− −
− −

 = 0

	
3 3 4

9 9 5

a
b

− − − −
− + 	 =	 0	 ⇒ 

3 7

9 14

a
b

− − −
−

 = 0

	 14[–3–a] + 7[9–6]	 =	 0
	 –42–14a+63–76	 =	 0
	 –14a–76+21	 =	 0
÷ 7	 14a+7b	 =	 21
	 2a+b	 =	 3 .			   ....... (1)
	 a+b	 =	 1 			   ........ (2)
(1) – (2) ⇒ a = 2
         (2) ⇒ b = –1

	 16.	 �rha;tpidg; gad;gLj;jp (1, –4), (2, –3) kw;Wk; (4, –7) 
Mfpag; g[s;spfs; xU br=;nfhz Kf;nfhzj;jpid 
cUthf;Fk; vd epWt[f.
jPh;t[:

A (1, –4) , B (2, –3) kw;Wk; C (4, –7) Mfpad Kf;nfhzj;jpd; 

Kidg; g[s;spfs; vd;f.

AB-apd; rha;t[ = 
3 4 1

1
2 1 1

− + = =
−

BC-apd; rha;t[ = 
7 3 4

2
4 2 2

− + −= = −
−
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AC-apd; rha;t[ =  
7 4 3

1
4 1 3

− + −= = −
−

AB-apd; rha;t[ × AC-apd; rha;t[ = (1) (–1) = –1
Mfnt/ AB MdJ AC f;F br=;Fj;jhFk; ∠A=90°
vdnt/ ∆ABC MdJ br=;nfhz Kf;nfhzk; MFk;.

 rpe;jid tpdhf;fs; jPh;t[fSld; 5 kjpg;bgz;fs;

	 1.	 �  [P, 2–2P], [1–P, 2P] kw;Wk; [–4–P, 6–2P] vd;w g[s;spfs; 

mikf;Fk; Kf;nfhzj;jpd; gug;g[ 56 rJu myFfs; 

vdpy; P d; vj;jid kjpg;g[fs; KGf;fspy; mika[k;> 
jPh;t[:

A (P, 2–2P), B (1–P, 2P) kw;Wk; C (–4–P, 6–2P) vd;f.

Kf;nfhzk; ABC d; gug;g[ = 70 r.m

	

1 1

2 2

3 3

1 1

1

2

x y
x y
x y
x y

 = ∆ABC d; gug;g[

	

2 2

1 2

4 6 2

2 2

P P
P P
P P

P P

−
−

− − −
−

 = 56

[2P2 + (1–P) (6–2P) – (4+P) (2–2P)] 
�  – [(1–P) (2–2P) – (4+P) (2P) + P (6–2P)] = 56
[2P2 + 6–8P+2P2 – (8–6P–2P2)] 
�  – [2–4P+2P2 – 8P–2P2+6P–2P2] = 56
	 4P2 – 8P + 6 + 2P2 + 6P–8 – [–2P2 – 6P +2] 	 = 	56
	 6P2 – 2P – 2 + 2P2 + 6P– 2 	 = 	56
÷ by 4 	 8P2+4P–60 	 = 	0
	    2P2+P–15 	 = 	0
	   (P+3) (2P–5) 	 = 	0
	   (P+3) = 0 (m) (2P–5) = 0

∴ P = –3 (m) P = 
5

2
∴ P f;F xnu xU KG tpd; kjpg;g[ cz;L.
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	 2.	 �(–2, 3) kw;Wk; (4, 1) vd;w g[s;spfis ,izf;Fk; 

neh;f;nfhL 3x–y–1 = 0 vd;w neh;f;nfhl;ow;F br=;Fj;jh 

vd Muha;f. 3x–y–1 = 0 vd;w neh;f;nfhL (–2, 3) kw;Wk; 
(4, 1) vd;w g[s;spfis ,izf;Fk; neh;f;nfhl;oid 

,Urk ghfkhf gphpf;Fkh vdt[k; Muha;f.

jPh;t[:

A(–2, 3) kw;Wk; B(4, 1) vd;gd bfhLf;fg;gl;l g[s;spfs;

AB d; rha;t[ = 2 1
1

2 1

1 3 2 1

4 2 6 3

y y m
x x

− − − −= = = =
− +

 (say)

bfhLf;fg;gl;l neh;f;nfhl;od; rha;t[ = 3

1

−
−

 = 3 = m2
m1×m2 = –1.
vdnt neh;f;nfhLfs; xd;Wf;F xd;W br=;Fj;jhFk;.

AB d; ikag;g[s;sp = 1 2 1 2 2 4 3 1
, ,

2 2 2 2

x x y y+ + − + +   =      
			        = (1, 2)
 x = 1, y = 2 vd 3x–y–1 = 0 vd;w rkd;ghl;oy; gpujpapl

	 3(1) – 2 – 1 = 0
	 3 – 3 = 0
i.e rkd;ghL epiwt[ bra;ag;gLfpwJ.

∴ �3x–y–1 = 0 vd;w neh;f;nfhL bfhLf;fg;gl;l 

,Ug[s;spfis ,izf;Fk; neh;f;nfhl;oid ,U 

rkghf=;fshf gphpf;Fk;.

	 3.	 �A (4, 2), B (3, 1) kw;Wk; C (3, 3) vd;w g[s;spfs; mikf;Fk; 

Kf;nfhzj;jpd; Rw;Wtl;l ikak; fhz;f.

jPh;t[:

D kw;Wk; E vd;gd Kiwna AB kw;Wk; AC Mfpatw;wpd; 

ikag;g[s;spfs; vdf; bfhs;f.

D (x, y) = 4 3 2 1 7 3
, ,

2 2 2 2

+ +   =      

E = 4 3 2 3 7 5
, ,

2 2 2 2

+ +   =      
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AB d; rha;t[ = 
2 1

4 3

−
−

 = 1

AB vd;w nfhl;ow;F br=;Fj;jhd nfhl;od; rha;t[ –1
AB vd;w nfhl;od; ikaf; Fj;Jf;nfhl;od; rkd;ghL

	 y – 3

2
	 =	 –1 7

2
x −  

	 2y–3	 =	 –2x+7
	 2x+2y	 =	 10
	 x+y	 =	 5 		  ........ (1)
AC vd;w nfhl;od; ikaf; Fj;Jf;nfhl;od; rha;t[ 1
AC d; br=;Fj;J rkd;ghL

	 y – 5

2
	 =	 1 7

2
x −  

	 2y – 5	 =	 2x – 7�

A (4, 2)

B (3, 1) C (3, 3)

D
E

S

	 2x – 2y – 2	 =	 0
	 x – y – 1	 =	 0
	 x – y	 =	 1 	 ........ (2)
 (1) kw;Wk; (2) I jPh;f;f

x + y = 5
x – y = 1

2x = 6
x = 3

x = 3 vd (1) y; gpujpapl

	 3+y	 =	 5
	 y	 =	 2
Kf;nfhzj;jpd; Rw;W tl;likak; (3, 2) MFk;.

 gapw;rpf;fhd tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� A (–5, –4), B (1, 6) kw;Wk; C (7, –4) Mfpatw;iw Kidg; 

g[s;spfshff; bfhz;l Kf;nfhz totf; fz;zhof;F 

th;zk; g{rg;gLfpwJ. 6 rJu mo gug;g[f;F th;zk; g{r 

xU thsp njitg;gLfpwJ vdpy; fz;zhoapd; KGg; 

gFjpiaa[k; xU Kiw th;zk; g{r vj;jid thspfs; 

njitg;gLk;>
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	 2.	� glj;ij gad;gLj;jpg; �

		  gug;igf; fhz;f. 

		  (i) Kf;nfhzk; AGF 
		  (ii) Kf;nfhzk; FED 
		  (iii) ehw;fuk; BCEG.  

 	 3.	� (–3, –4), (7, 2) kw;Wk; (12, 5) vd;w g[s;spfs; xU 

nfhlike;jit vdf; fhl;Lf.

	 4.	� (3, –1), (a, 3) kw;Wk; (1, –3) Mfpa @d;W g[s;spfs; xU 

nfhlike;jit vdpy; a-apd; kjpg;g[ fhz;f.

	 5.	� A (2, 2), B (–2, –3) , C (1, –3) kw;Wk; D (x, y) Mfpa g[s;spfs; 

,izfuj;ij mikf;Fk; vdpy; x kw;Wk; y-apd; 

kjpg;igf; fhz;f.

	 6.	� Xh; miwapd; jskhdJ xnu khjphpahd Kf;nfhz totj; 

jiu XLfisf; bfhz;L (tiles) mikf;fg;gLfpwJ. 

mjpy; Xh; Xl;od; Kidfs; (–3, 2), (–1, –1) kw;Wk; (1, 2)   
MFk;. jiuj;jsj;ij KGikahf mikf;f 110 XLfs; 

njitg;gLfpd;wJ vdpy;/ mjd; gug;igf; fhz;f.

	 7.	� thpirapy; mike;j Kf;nfhzj;jpd; Kidg;g[s;spfs; 
(0, 0), (p, 8), (6, 2) mjd; gug;g[ 20 (rJu myF vdpy;)  

‘p’-apd; kjpg;igf; fhz;f.

	 8.	� (–2, 5), (6, –1) kw;Wk; (2, 2) Mfpa g[s;spfs; xU nfhlike;j 

g[s;spfs; vdf; fhl;L.

	 9.	� 4x – 9y + 36 = 0 vd;w neh;nfhL Ma mr;Rfspy; Vw;gLj;Jk; 

btl;Lj;Jz;Lfisf; fhz;f.

	 10.	� A(–4, 2) kw;Wk; B(6, –4) vd;w g[s;spfis ,izf;Fk; 

ikaf; Fj;Jf;nfhl;od; rkd;ghl;ilf; fhz;f.

	 11.	� eP=;fs; xU ghliyg; gjptpwf;fk; bra;a[k;nghJ/ x 
tpdhofSf;Fg; gpwF gjptpwf;fk; bra;a ntz;oa 

kPjKs;s ghlypd; rjtPjk; (bkfh igl;oy;) y-MdJ 

(jrkj;jpy;) y = –0.1x + 1 vd;w rkd;ghl;od; @yk; 

Fwpf;fg;gl;lhy;/
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(i) ghlypd; bkhj;j MB msitf; fhz;f.

(ii)	� 75% ghliy gjptpwf;fk; bra;a vt;tst[ tpdhofs; 

MFk;>

(iii)	� vj;jid tpdhofs; fHpj;Jg; ghly; KGikahfg; 

gjptpwf;fk; bra;ag;gLk;>

	 12.	� 7x – 3y = –12 kw;Wk; 2y = x + 3 Mfpa neh;nfhLfs; 

re;jpf;Fk; g[s;spiaa[k;/ 3x + y + 2 = 0 kw;Wk; x – 2y – 4 = 0 
Mfpa neh;nfhLfs; re;jpf;Fk; g[s;spiaa[k; ,izf;Fk; 

neh;nfhl;od; rkd;ghl;ilf; fhz;f.

	 13.	� 8x + 3y  = 18, 4x + 5y  = 9 Mfpa neh;f;nfhLfs; 

re;jpf;Fk; g[s;spapd; tHpahft[k;/ (5, –4) kw;Wk;  
(–7, 6) Mfpa g[s;spfis ,izf;Fk; neh;f;nfhl;Lj; 

Jz;od; eLg;g[s;sp tHpahfr; bry;Yk; neh;f;nfhl;od; 

rkd;ghl;ilf; fhz;f.

	 14.	� ∆ABC-apd; gf;f=;fs; AB, BC kw;Wk; AC Mfpatw;wpd; 

eLg;g[s;spfs; Kiwna P (11, 7), Q (13.5, 4) kw;Wk;  
R (9.5, 4) vd;f. Kf;nfhzj;jpd; Kidg; g[s;spfs; A, B 
kw;Wk; C fhz;f. nkYk; ∆ABC-apd; gug;ig ∆PQR-apd; 

gug;g[ld; xg;gpLf.

 rpe;jid tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� 2x+3y –1 = 0 kw;Wk; 3x–4y–6 = 0 vd;w neh;f;nfhLfs; 

btl;Lk; g[s;sp tHp bry;tJk;

		  (i) 5x–y–2 = 0 vd;w neh;f;nfhl;ow;F ,izahdJkhd

		  (ii) �x+2y–1 = 0 vd;w neh;f;nfhl;ow;F br=;Fj;jhdJkhd 

neh;f;nfhLfspd; rkd;ghLfis fhz;f.

	 2.	� 2x+y–5 = 0 kw;Wk; x+y–3 = 0 vd;w neh;f;nfhLfs; btl;Lk; 

g[s;spiaa[k; (3, –2) kw;Wk; (–5, 6) vd;w ,Ug[s;spfis 

,izf;Fk; neh;f;nfhl;oid ,Urkghf=;fshf 

gphpf;Fk; g[s;spiaa[k; ,izf;Fk; neh;f;nfhl;od; 

rkd;ghL fhz;f.

	 3.	� (–1, –2) (1, 0) (–1, 2) kw;Wk; (–3, 0) vd;w g[s;spfshy; 

cUthf;fg;gLk; ehw;fuj;jpd; rpwg;g[g; bgah; ahJ> 

tpilf;F jf;f fhuzk; TWf.


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Kf;nfhztpay;
myF

6
 gyt[s; bjhpt[ tpdhf;fs; 1 kjpg;bgz;

	 1.	 �sin2θ + 
θ+ 2

1
1 tan

 -d; kjpg;g[

1) tan2 θ	 2) 1
3) cot2 θ	 4) 0� tpil: 2)

	 2.	 tanθ cosec2 θ – tanθ-d; kjpg;g[
1) secθ	 2) cot2 θ
3) sinθ	 4) cotθ� tpil: 4)

	 3.	 �(sinα + cosecα)2 + (cosα + secα)2 = k+ tan2α +cot2α vdpy;  
k- d; kjpg;g[
1) 9	 2) 7
3) 5	 4) 3� tpil: 2)

	 4.	 �sinθ + cosθ = a kw;Wk; secθ + cosecθ = b vdpy;/ b(a2 – 1)-d; 
kjpg;g[
1) 2a	 2) 3a
3) 0	 4) 2ab� tpil: 1)

	 5.	 �5x = secθ kw;Wk; 5
x
 = tanθ vdpy;, −2

2

1x
x

 -d; kjpg;g[

1) 25	 2) 1

25
3) 5	 4) 1� tpil: 2)

	 6.	 �sinθ = cosθ vdpy; 2tan2θ + sin2θ – 1-d; kjpg;g[

1) 
3

2

−
	 2) 

3

2

3) 2

3
	 4) 2

3

− � tpil: 2)

	 7.	 x = a tanθ kw;Wk; y = b secθ vdpy;

1) 
2 2

2 2 1
y x
b a

− = 	 2) 
2 2

2 2 1
x y
a b

− =
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(3) 
2 2

2 2 1
x y
a b

+ = 	 4) 
2 2

2 2 0
x y
a b

− = � tpil: 1)

	 8.	 �(1+tanθ+secθ) (1 + cotθ – cosecθ) -d; kjpg;g[
1) 0	 2) 1
3) 2	 4) –1� tpil: 3)

	 9.	 �acot θ + bcosec θ = p kw;Wk; bcot θ + acosec θ = q vdpy;/ 
p2 – q2 -d; kjpg;g[
1) a2 – b2	 2) b2 – a2

3) a2  + b2	 4) b – a� tpil: 2)

	 10.	 �xU nfhg[uj;jpd; cauj;jpw;Fk;/ mjd; epHypd; 
ePsj;jpw;Fk; cs;s tpfpjk; 3  : 1, vdpy; Nhpaidf; 
fhQk; Vw;wf;nfhz msthdJ
1) 45°	 2) 30°
3) 90°	 4) 60°� tpil: 4)

	 11.	� xU kpd;fk;gkhdJ mjd; moapy; rkjsg; gug;gpy; 
cs;s xU g[s;spapy; 30° nfhzj;ij Vw;gL;j;JfpwJ. 
Kjy; g[s;spf;F b kP cauj;jpy; cs;s ,uz;lhtJ 
g[s;spapypUe;J kpd;fk;;gj;jpd; mof;F ,wf;ff;nfhzk; 
60° vdpy;/ kpd;fk;gj;jpd; caukhdJ (kPl;lhpy;)

1) 3  b	 2) 
3

b

3) 
2

b
	 4) 

3

b
� tpil: 4)

	 12.	� xU nfhg[uj;jpd; cauk; 60° kP MFk;. Nhpaidf; fhQk; 
Vw;wf;nfhzk; 30°-ypUe;J 45° Mf caUk;nghJ/ 
nfhg[uj;jpd; epHyhdJ x kP FiwfpwJ vdpy;/ x d; kjpg;g[
1) 41.92 kP	 2) 43.92 kP

3) 43 kP	 4) 45.6 kP� tpil: 2)

	 13.	� gy mLf;Ff; fl;llj;jpd; cr;rpapypUe;J 20 kP cauKs;s 
fl;llj;jpd; cr;rp/ mo Mfpatw;wpd; ,wf;ff;nfhz=;fs; 
Kiwna 30° kw;Wk; 60° vdpy;/ gy mLf;Ff; fl;llj;jpd; 
cauk; kw;Wk; ,U fl;ll=;fSf;F ,ilnaa[s;s 
bjhiythdJ (kPl;lhpy;)
1) 20, 10 3  	 2) 30, 5 3
3) 20, 10	 4) 30, 10 3 � tpil: 4)
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	 14.	 �,uz;L egh;fSf;F ,ilg;gl;l bjhiyt[ x kP MFk;. 
Kjy; eghpd; caukhdJ ,uz;lhtJ eghpd; cauj;ijg; 
nghy ,U kl=;fhf cs;sJ. mth;fSf;F ,ilg;gl;l 
bjhiyt[ neh;nfhl;od; ikag; g[s;spapypUe;J 
,U egh;fspd; cr;rpapd; Vw;wf; nfhz=;fs; epug;g[f; 
nfhz=;fs; vdpy;/ Fl;ilahf cs;s eghpd; cauk; 
(kPl;lhpy;) fhz;f. 

1) 2x 	 2) 
2 2

x

3) 
2

x
	 4) 2x� tpil: 2)

	 15.	 �Xh; Vhpapd; nkny  hkP cauj;jpy; cs;s xU g[s;spapypUe;J 
nkfj;jpw;F cs;s Vw;wf;nfhzk; β. nkf gpk;gj;jpd; 
,wf;ff; nfhzk; 45° vdpy;/ Vhpapy; ,Ue;J nkfj;jpw;F 
cs;s caukhdJ (kPl;lhpy;).

1) 
(1 tan )

1 tan

h β
β

+
− 	 2) 

(1 tan )

1 tan

h β
β

−
+

3) h tan(45° – β)	 4) ,it xd;Wk; ,y;iy�tpil: 1)

 rpe;jid tpdhf;fs; 1 kjpg;bgz;

	 1.	� Vw;wf;nfhzk; kw;Wk; ,wf;ff;nfhz=;fis mstpLk; 
fUtp

1) jpnahliyl;	 2) fiylh!;nfhg;

3) bghp!;nfhg;	 4) bjhiynehf;fp� tpil: 1)

	 2.	 ( ) ( )θ θ
θ θ
− −+sin 90 cos 90

tan cot
 =

1) tanθ	 2) 1
3) –1	 4) sin θ� tpil: 2)

	 3.	 �cos (40°+x) = sin 30°, vdpy; x =
1) 20°	 2) 30°
3) 60°	 4) 0°� tpil: 1)

	 4.	 �cosecθ = + 1
4

x
x

, vdpy; cosecθ + cotθ d; kjpg;g[
1) 2x	 2) –2x

3) 2

x
	 4) 1

2x
− � tpil: 1)
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	 5.	 �secA (1–sinA) (secA+tanA) = 
1) 0	 2) 1
3) cosθ	 4) sinθ� tpil: 2)

	 6.	 �xU epiyf;Fj;jhd fk;gj;jpd; cauKk;/ fk;gk; 
Vw;gLj;Jk; epHypd; ePsKk; rkk;. vdpy; jiuapypUe;J 
Nhpadpd; Vw;wf; nfhzk;
1) 30°	 2) 45°
3) 60°	 4) 90°� tpil: 2)

	 7.	� xU nfhg[uj;jpd; moapy; ,Ue;J 100 kP bjhiytpy; 
cs;s xU g[s;spapy; ,Ue;J nfhg[uj;jpd; cr;rpapd; 
Vw;wf;nfhzk; 30° vdpy; nfhg[uj;jpd; cauk;

1) 100 3  kP	 2) 
100

3
 kP

3) 50 3  kP	 4) 200

3
 kP� tpil: 2)

	 8.	 � +
+

3 3sin cos
sin cos

θ θ
θ θ

 = 

1) 1	 2) 1 – sinθcosθ
3) sinθ + cosθ	 4) tanθ� tpil: 2)

	 9.	 �jiuapypUe;J 85 kP ePsKs;s E}ypidf; bfhz;L 

gwf;Fk; xU gl;lkhdJ jiua[ld; θ nfhzj;ij 

Vw;gLj;Jtjhff; bfhs;f. tanθ = 
15
8  vdpy; jiuapypUe;J 

gl;lk; ,Uf;Fk; ,lj;jpd; br=;Fj;J cauk;

1) 75 kP	 2) 78.05 kP

3) 226 kP	 4) VJkpy;iy� tpil: 1)

	 10.	 �epiyf;Fj;jhf epWj;jg;gl;Ls;s xU fk;gpapd; ePsKk;/ 

mf;fk;gp Vw;gLj;Jk; epHypd; ePsKk; 1: 3  vd;w 

tpfpjj;jpy; ,Ue;jhy; Nhpadpd; Vw;wf;nfhzk;

1) 30°	 2) 45°
3) 60°	 4) 90°� tpil: 1)

	 11.	 �3(sec2θ – 1) +16 tanθ + 5 = 0 vd;w rkd;ghl;oy; ,Ue;J 

tanθ?tpd; kjpg;g[

1) 
1

, 5
3

 
  

	 2) 1
, 3

5
 
  
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3) 1 1
,

3 5

− − 
  

	 4) 1
, 5

3

− −  
� tpil: 4)

 2 kjpg;bgz; tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	 secθ – cosθ = tanθ sinθ vd;gij epqgpf;ft[k;.

jPh;t[:

	 LHS = secθ – cosθ	 =	 1

cosθ
 – cosθ  

		  =	
21 cos

cos

θ
θ

−  

		  =	
2sin

cos

θ
θ

 = sin

cos

θ
θ

. sin θ = tanθ sinθ
	 ∴LHS = RHS

	 2.	 θ
θ

+
−

1 cos
1 cos

 = cosecθ + cotθ vd;gij epqgpf;ft[k;.

jPh;t[:

	 LHS = 
1 cos

1 cos

θ
θ

+
−

	 =	
1 cos 1 cos

1 cos 1 cos

θ θ
θ θ

+ +×
− +

		  =	
2

2

(1 cos )

1 cos

θ
θ

+
−

 = 
2

2

(1 cos )

sin

θ
θ

+

		  =	
2

1 cos

sin

θ
θ

+ 
  

		  =	 1 cos

sin

θ
θ

+  = 
1 cos

sin sin

θ
θ θ

+
	 LHS = cosecθ +cot θ
	 ∴ LHS =RHS.

	 3.	 cotθ + tanθ = secθ cosecθ vd;w Kw;bwhUikia epWt[f.

jPh;t[:

	 LHS = cotθ+tanθ	 =	
cos sin

sin cos

θ θ
θ θ

+

		   =	
2 2cos sin

sin cos

θ θ
θ θ

+
	 = 

1

sin cosθ θ
 

		  = 	 secθ cosecθ  
∴ LHS = RHS. epqgpf;fg;gl;lJ.
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	 4.	 θ
θ+

cos
1 sin

 =secθ – tanθ vd;w Kw;bwhUikia epWt[f. 

jPh;t[:

	  LHS  = 
cos 1 sin

1 sin 1 sin

θ θ
θ θ

−×
+ −

	 =	 2

cos (1 sin )

1 sin

θ θ
θ

−
−

		  =	 2

cos (1 sin )

cos

θ θ
θ

−
 = 

1 sin

cos

θ
θ

−

		  =	
1 sin

cos cos

θ
θ θ

−  = secθ – tanθ

	 ∴ LHS = RHS.

	 5.	 − −=
+ +

cot cos cosec 1
cot cos cosec 1

θ θ θ
θ θ θ

 vd epqgpf;f.

jPh;t[:

,lJgf;fk; = cot cos

cot cos

θ θ
θ θ

−
+

	 =	

cos
cos

sin
cos

cos
sin

θ θ
θ
θ θ
θ

−

+
 

		  =	

1
cos 1

sin
1

cos 1
sin

θ
θ

θ
θ

 −  
 +  

		  =	
cosec 1

cosec 1

θ
θ

−
+  = tyJgf;fk;

	 6.	 �xU nfhg[uk; jiuf;Fr; br=;Fj;jhf cs;sJ. nfhg[uj;jpd; 
mog;gFjpapypUe;J jiuapy; 48kP/ bjhiytpy; cs;s 
xU g[s;spapypUe;J nfhg[u cr;rpapd; Vw;wf;nfhzk;  30° 
vdpy;/ nfhg[uj;jpd; cauj;ijf; fhz;f. 
jPh;t[:

	 ∆PQR y; tanθ	 =	
vjph; gf; fk;

fh; zk;

	 tan 30°	 =	
48

h

	
1

3
	  =	

48

h
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	 h	 =	 48 3

3 3
×  = 48 3

3

			   h = 16 3  kP

	 7.	� jiuapypUe;J xU gl;lk; 75kP cauj;jpy; gwf;fpwJ. xU 
E}y; bfhz;L jw;fhypfkhfj; jiuapd; xU g[s;spapy; 
gl;lk; fl;lg;gl;Ls;sJ. E}y; jiua[ld; Vw;gLj;Jk; 
rha;t[f; nfhzk; 60° vdpy;/ E}ypd; ePsk; fhz;f. (E}iy 
xU neh;f;nfhlhf vLj;Jf;bfhs;st[k;.)

jPh;t[:

	 ∆ABC apy; sinθ	 =	
vjph; gf; fk;

fh; zk;
�

	 sin 60°	 =	 75

AC

	 3

2
	 =	  75

AC

	 AC	 =	 75 2 3

3 3

× ×  = 
150 3

3

 	 AC	 =	 50 3  kP

∴ fapw;wpd; ePsk; = 50 3  kP

	 8.	 �10 3  kP. cauKs;s nfhg[uj;jpd; moapypUe;J 30kP 
bjhiytpy; jiuapy; cs;s xU g[s;spapypUe;J 
nfhg[uj;jpd; cr;rpapd; Vw;wf;nfhzj;ijf; fhz;f.

jPh;t[:

∆ABC apy; tanθ	=	
vjph; gf; fk;

mLj; Js; s gf; fk;
�  

	 tan θ	 =	 10 3

30
   = 3

3

	 tan θ	 =	
3

3 3

	 tan θ	 =	
1

3
         θ = 30°
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	 9.	 �50 3  kP. cauKs;s xU ghiwapd; cr;rpapypUe;J 
30° ,wf;ff;nfhzj;jpy; jiuapYs;s kfpGe;J xd;W 
ghh;f;fg;gLfpwJ vdpy;/ kfpGe;jpw;Fk; ghiwf;Fk; 
,ilnaa[s;s bjhiyitf; fhz;f.

jPh;t[:

	∆ABC apy; tanθ	 =	
vjph; gf; fk;

mLj; Js; s gf; fk;
 

A

C B
30o

30o 50
3

k
P

	 tan 30°	 =	 50 3

BC

	
1

3
	 =	 50 3

BC
	  BC	 =	 50 3  × 3

		  =	 50 (3) = 150 kP

 rpe;jid tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	 �20kP cauKs;s fl;olj;jpd; cr;rpapy; xU tpisahl;L 
tPuh; mkh;e;J bfhz;L jiuapy; cs;s xU ge;ij 
60° kP ,wf;ff;nfhzj;jpy; fhz;fpwhh; vdpy; fl;ol 
mog;gFjpf;Fk; ge;jpw;Fk; ,ilnaa[s;s bjhiyitf; 
fhz;f. ( 3  = 1.732) 
jPh;t[:

	 fl;olj;jpd; cauk;	 =	 20 kP	

A

CB
60o

60o

20
 k

P

	 ∆ABC, apy; tanθ	 =	 AB
BC

	 tan 60°	 =	 20

BC
	

	 3 	 =	 20

BC
		  ⇒ BC = 

20

3

	 BC	 =	
20 3

3
 = 11.55 br.kP

	 2.	�  θ θ θ
θ θ θ

− −=
+

sec tan 1 sin
sec tan cos

 vd epWt[f.
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jPh;t[:

	 LHS = 
sec tan

sec tan

θ θ
θ θ

−
+

	 =	 sec tan sec tan

sec tan sec tan

θ θ θ θ
θ θ θ θ

− −×
+ −

		  =	
2

2 2

(sec tan )

sec tan

θ θ
θ θ

−
+

		  =	
2(sec tan )

1

θ θ−

		  =	 secθ–tanθ

		  =	
1 sin

cos cosθ θ
 

		  =	 1 sin

cos

θ
θ

− = RHS

	 3.	� x = asecθ cosφ, y = bsecθ sinφ vdpy; 
2 +
2 2

2

x y
a b

 = 1+tan2θ vd 
epqgp.

jPh;t[:

x = asecθ cosφ ⇒ x2 = a2sec2θ cos2φ
y = bsecθ sinφ ⇒ y2 = b2sec2θ sin2φ

	
2 2

2 2

x y
a b

+ 	 =	
2 2 2 2 2 2

2 2

sec cos sec sina b
a b
θ φ θ φ+

		  =	 sec2 θ cos2φ + sec2 θ sin2φ
		  =	 sec2 θ [cos2φ + sin2φ]
		  =	 sec2 θ
		  =	 1+tan2 θ

	 4.	 �sin8θ – cos8θ = (sin2θ – cos2θ) (1–2sin2θ cos2θ) vd epWt[f.

jPh;t[:

LHS = sin8θ – cos8θ
	 =	 (sin4θ)2 – (cos4θ)2

	 =	 (sin4θ – cos4θ) (sin4θ + cos4θ)
	 =	 (sin2θ + cos2θ) (sin2θ – cos2θ) (sin4θ + cos4θ)
	 =	 (1) (sin2θ – cos2θ) ((sin2θ)2 + (cos2θ)2)
	 =	 (sin2θ – cos2θ) [(sin2θ + cos2θ)2 – 2sin2θcos2θ]
	 =	 (sin2θ – cos2θ) (1– 2sin2θcos2θ)
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	 5.	 �x = rsinAcosB, y = rsinAsinB kw;Wk; z = rcosA vdpy; 
r2 = x2+y2+z2 vd epqgp.

jPh;t[:

x2+y2+z2	 =	 r2sin2Acos2B + r2sin2Asin2B + r2cos2A
	 =	 r2sin2A[sin2B+cos2B] + r2cos2A
	 =	 r2sin2A + r2cos2A� [sin2θ + cos2θ = 1]
	 =	 r2[sin2A + cos2A]
	 =	 r2

	 6.	 �30kP cauKs;s xU nfhg[uj;jpd; moapypUe;J 28.5kP  
J}uj;jpy; epw;Fk; 1.5kP cauKs;s uhFypd; fz;zpy; 
,Ue;J nfhg[uj;jpd; cr;rpapd; Vw;wf;nfhzk; fhz;f.

jPh;t[:

CE	 =	 CD – DE� C

E

D

A

B

28.5

28.5

28.5
1.51.5

30
m

	 =	 30–1.5
	 =	 28.5
br=;nfhz Kf;nfhzk; 
CEA y; ,Ue;J

tanθ = 
28.5

28.5

opp
Adj

=

tanθ = 1 		  ∴ θ = 45°
njitahd Vw;wf;nfhzk; = 45°

 gapw;rpf;fhd tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	 1 sin

1 sin

θ
θ

+
−

 = secθ+tanθ Kw;bwhUikia epqgpf;ft[k;.

	 2.	� sec6θ = tan6θ + 3tan2θ sec2 θ + 1 vd;w Kw;bwhUikia 

epqgpf;ft[k;.

	 3.	
sec sin

sin cos

θ θ
θ θ

−  = cotθ vd;gij epqgpf;ft[k;.

	 4.	� 20 kP cauKs;s fl;llj;jpd; cr;rpapy; xU tpisahl;L 

tPuh; mkh;e;Jbfhz;L jiuapYs;s xU ge;ij 
60° ,wf;ff;nfhzj;jpy; fhz;fpwhh; vdpy;/ fl;ll 

mog;;gFjpf;Fk; ge;jpw;Fk; ,ilnaa[s;s bjhiyitf; 

fhz;f. ( 3  = 1.732)
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 rpe;jid tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	 sin cos
1

cosec sec

θ θ
θ θ

+ =  vd;w Kw;bwhUikia epWt[f.

	 2.	� x = asecθ+ btanθ kw;Wk; y = a tanθ  + b secθ vdpy;  

x2 – y2 = a2 – b2 vd epWt[f.

	 3.	� xU Rik Ch;jpapypUe;J (Truck) Rikia ,wf;f VJthf 

30° Vw;wf;nfhzj;jpy; xU rha;t[ jsk; (Ramp) cs;sJ. 

rha;t[j; jsj;jpd; cr;rp jiuapypUe;J 0.9 kP cauj;jpy; 

cs;sJ vdpy; rha;t[ jsj;jpd; ePsk; ahJ>

	 4.	� Rthpy; rha;j;J itf;fg;gl;l xU VzpahdJ jiua[ld; 

60° nfhzj;ij Vw;gLj;JfpwJ. Vzpapd; mo 

Rtw;wpypUe;J 3.5 kP J}uj;jpy; cs;sJ vdpy; Vzpapd; 

ePsj;ijf; fhz;f.

	 5.	 3  tanθ = 3sinθ vdpy; sin2θ – cos2θ ,d; kjpg;g[ fhz;f.

	 6.	
21 sec sin

sec 1 cos

A A
A A

+ =
−

 vd epWt[f.

	 7.	� jiuapypUe;J 60kP cauj;jpy; (br=;Fj;jhf) gwf;Fk; 

xU gl;lkhdJ jiuapy; cs;s VnjDk; xU g[s;spapy; 

E}ypdhy; fl;lg;gl;Ls;sJ. gl;lj;jpy; fl;lg;gl;Ls;s 

E}yhdJ jiua[ld; 60° nfhzj;ij Vw;gLj;Jkhdhy; 

E}ypd; ePsj;ij fhz;f.

 5 kjpg;bgz; tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	 �cosecθ + cotθ =P vdpy;, cosθ = −
+

2

2

1
1

P
P

 vd;gij epqgpf;ft[k;.

jPh;t[:

	 cosecθ + cotθ = P				    .......... (1)
⇒ 	 cosecθ – cotθ =  

1

P
				    .......... (2)

	 (1) + (2) ⇒	 2 cosecθ	 =	 P + 
1

P
  

		  2 cosecθ	 =	
2 1P
P
+  		  ........ (3) 
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	 (1) – (2) ⇒	 2cotθ	 =	 P – 1

P

		  2 cotθ	 =	
2 1P
P
−  		  ........ (4) 

	 (4) / (3) ⇒	
2cot

2cosec
θ
θ

	 =	

2

2

1

1

P
P

P
P

−

+

		  cot

cosec
	 =	  

		
cos

sin
sin

θ θ
θ

× 	 =	
2

2

1

1

P
P

−
+

  

		  cosθ	 =	
2

2

1

1

P
P

−
+

. epqgpf;fg;gl;lJ.

	 2.	�
+ −+ =
+ −

3 3 3 3sin cos sin cos 2
sin cos sin cos

A A A A
A A A A

 vd;w Kw;bwhUikia 

epWt[f.

jPh;t[:

LHS	 =	
3 3 3 3sin cos sin cos

sin cos sin cos

A A A A
A A A A

+ −+
+ −

	 =	
2 2(sin cos )(sin cos sin cos )

sin cos

A A A A A A
A A

+ + −
+

c

                            + 
2 2(sin cos )(sin cos sin cos )

sin cos

A A A A A A
A A

− + +
−

	 =	 sin2A + cos2A – sinAcosA + sin2A + cos2A + sinAcosA
	 =	 sin2A + cos2A + sin2A + cos2A
	 =	 1+1 = 2		  = R.H.S.

	 3.	�  α
β

cos
cos

 = m kw;Wk; α
β

cos
sin

 = n, vdf; bfhz;L  

(m2 + n2) cos2β  = n2 vd;gij epqgpf;ft[k;.
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jPh;t[:

	 m = 
cos

cos

α
β

, n = 
cos

sin

α
β

     ⇒  m2 = 
2

2

cos

cos

α
β , n2 = 

2

2

cos

sin

α
β

	 m2 + n2	 =	
2

2

cos

cos

α
β   + 

2

2

cos

sin

α
β

		  =	 cos2 α 
2 2

1 1

cos sinβ β
 

+  

		  =	 cos2 α 
2 2

2 2

sin cos

cos sin

β β
β β

 +
  

		  =	 cos2 α 2 2

1

cos sinβ β
 
  

	 (m2 + n2) cos2 β	 =	 cos2 α 2 2

1

cos sinβ β
 
  

 cos2 β

		  =	
2

2

cos

sin

α
β

	 (m2 + n2) cos2 β = n2 epqgpf;fg;gl;lJ.

	 4.	 �sinθ + cosθ = p, secθ + cosecθ = q vdpy; q(p2–1) = 2p 
vd;gij epqgpf;ft[k;.

jPh;t[:

	 p	 =	 sinθ+cosθ
	 p2	 =	 (sinθ + cosθ)2 = sin2θ + cos2θ + 2sinθcosθ
		  =	 1 + 2 sinθcosθ
	 p2 – 1	 =	 1 + 2 sinθcosθ – 1
		  =	 2 sinθcosθ
	 q (p2 – 1)	 =	 (secθ+cosecθ) (2sinθcosθ)

		   =	
1 1

cos sinθ θ
 +  

 (2 sinθcosθ)

		  =	 sin cos

sin cos

θ θ
θ θ
+  (2 sinθcosθ)

		  =	 2(sinθ + cosθ)  = 2 p
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	 5.	 � θ
θ

=
+
cos 1

1 sin a
, vdpy;/ −

+

2

2

1
1

a
a

 = sinθ vd;gij epqgpf;ft[k;.

jPh;t[:

	 1

a
 = 

cos

1 sin

θ
θ+

 ⇒	 a	 =	
1 sin

cos

θ
θ

+

		  a	 =	 1 sin

cos cos

θ
θ θ

+   

			   =	 secθ + tanθ   	 ........ (1)
		  |||ly 1

a
	 =	 secθ – tanθ   	 ........ (2)

	 (1) – (2) ⇒	 1a
a

− 	 =	 secθ + tanθ – (secθ – tanθ)

		
2 1a
a
−

	 =	 secθ + tanθ – secθ + tanθ

		
2 1a
a
−

	 =	 2 tanθ  		  ........ (3)

,njnghy;	
2 1a
a
+ 	 =	 2 secθ  		  ........ (4)

	 (3) / (4) ⇒	
2

2

1

1

a
a

−
+

	 =	 tan

sec

θ
θ

  = 
sin

cos
cos

θ θ
θ

×

		  ∴
2

2

1

1

a
a

−
+

	 =	 sinθ

	 6.	 �cosθ + sin θ = 2  cosθ vdpy;/ cosθ – sinθ = 2  sin θ vd 
epqgpf;f.

jPh;t[:

,g;bghGJ/ cosθ + sin θ	 =	 2  cosθ vd;gij ,Ug[wKk; 

th;f;fg;gLj;Jf.

	 (cosθ + sin θ)2	 =	 ( 2  cosθ)2

	 cos2θ + sin2θ + 2sinθ cosθ	 =	 2 cos2θ
	 2 cos2θ – cos2θ – sin2θ	 =	 2sin θ cosθ
	 cos2θ – sin2θ	 =	 2sin θ cosθ
	 (cosθ + sin θ) (cosθ – sin θ)	 =	 2sin θ cosθ
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	 cosθ – sin θ	 =	 2sin cos

cos sin

θ θ
θ θ+

		   =	
2sin cos

2 cos

θ θ
θ

 =  sinθ
Mfnt/

cosθ – sinθ =  2  sinθ. (Vnddpy; cosθ + sin θ = 2  cosθ)

	 7.	�  3  sinθ – cosθ = 0, vdpy; tan3θ = 
θ θ

θ
−

−

3

2

3tan tan
1 3tan

jPh;t[:

3  sinθ – cosθ = 0  		  ⇒ 3  sinθ = cosθ 

sin

cos

θ
θ  = 

1

3
 	

1
tan

3
θ⇒ 	

⇒ ∴ θ = 30°

	LHS	=	 tan3θ
		 =	 tan3(30°)
		 =	 tan 90°
		 =	 ∞

	RHS	=	
3

2

3tan tan

1 3tan

θ θ
θ

−
−

		 =	
3

2

3tan 30 tan 30

1 3tan 30

o o

o

−
−

		 =	

1 1
3.

3 3 3
1

1 3.
3

−

−

		 =	
1 1

3.
3 3 3
1 1

−

−

		 =	
9 1

3 3
0

−
 = 

8

3 3
0

		 = 	∞

	 8.	 � −
 − 

3 3cos sin
cos sin

A A
A A

 – 
 +
 + 

3 3cos sin
cos sin

A A
A A

 = 2 sinAcosA  

vd;gij epqgpf;ft[k;.

jPh;t[:

LHS	 =	
3 3 3 3cos sin cos sin

cos sin cos sin

A A A A
A A A A

   − +−   − +   

	 =	
2 2(cos sin )(cos sin cos sin )

cos sin

A A A A A A
A A

 − + +
 − 
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		  – 
2 2(cos sin )(cos sin cos sin )

cos sin

A A A A A A
A A

 + + −
 + 

	 =	 (1 + cosAsinA) - (1 - cosAsinA)
                                          [Since �a3 – b3 = (a – b) (a2 + b2 + ab) 

a3 + b3 = (a+b) (a2 + b2 – ab)]
	 =	 1 + cosA sinA – 1 + cosAsinA
	 =	 2cosAsinA

	 9.	 �,U fg;gy;fs; fy=;fiu tpsf;fj;jpd; ,U gf;f=;fspYk; 
flypy; gazk; bra;fpd;wd. ,U fg;gy;fspypUe;J 
fy=;fiu tpsf;fj;jpd; cr;rpapd; Vw;wf; nfhz=;fs; 
Kiwna 30° kw;Wk; 45° MFk;. fy=;fiu tpsf;fj;jpd; 
cauk; 200kP vdpy;/ ,U fg;gy;fSf;F ,ilna cs;s 
bjhiyitf; fhz;f. ( 3  = 1.732)
jPh;t[:

fy=;fiu tpsf;fk; AB vd;f.

C kw;Wk; D vd;gd ,U fg;gy;fs; ,Uf;Fk; ,l=;fs; 

vd;f. nkYk;/ AB = 200 kP.

∠ ACB  = 30°, ∠ ADB  = 45°
br=;nfhz Kf;nfhzk; BAC-y; tan30°=

AB
AC

 
1

3
 = 

200

AC
 ,jpypUe;J AC = 200 3

br=;nfhz Kf;nfhzk; BAD-y; tan45° = 
AB
AD

1 = 
200

AD  ,jpypUe;J AD = 200 3

jw;nghJ/ CD = AC + AD = 200 3   + 200 � [(1) (2)-ypUe;J]
	 CD =200 ( 3  + 1)  = 200 × 2.732 = 546.4
,U fg;gy;fSf;F ,ilna cs;s bjhiyt[ 546.4 kP 

MFk;.

	 10.	 �50kP cauKs;s xU nfhg[uj;jpd; cr;rpapypUe;J xU 
kuj;jpd; cr;rp kw;Wk; mo Mfpatw;wpd; ,wf;ff; 
nfhz=;fs; Kiwna 30° kw;Wk; 45° vdpy;/ kuj;jpd; 
cauj;ijf; fhz;f. ( 3  = 1.732)
jPh;t[:
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nfhg[uj;jpd; cauk; AB = H = 50 kP

kuj;jpd; cauk; = CD = h vd;f.

∠ACM = α = 30° 	 ∠ADB = β = 45° 

	 kuj;jpd; cauk; = h	 =	
[tan tan ]

tan

H β α
β

−

=	
50[tan 45 tan30 ]

tan 45

o o

o

−

=	
1

50 1
3

1

 −  

=	 1
50 1

3

 −  

=	 50 – 
50 3

3 3
×

=	 50 – 
50 3

3

=	 50 – 50 1.732

3

×

=	 50 – 28.87
	 kuj;jpd; cauk; = h = 21.13 m

	 11.	� jiuapd;kPJ xU g[s;spapypUe;J 30kP cauKs;s 
fl;llj;jpd; nkYs;s nfhg[uj;jpd; mo kw;Wk; cr;rpapd; 
Vw;wf;nfhz=;fs; Kiwna 45° kw;Wk; 60° vdpy;/ 
nfhg[uj;jpd; cauj;ijf; fhz;f. ( 3  = 1.732)
jPh;t[:

∆APB apy; tanθ = 
vjph; gf; fk;

mLj; Js; s gf; fk;
=

AB
BP

	

tan 45° = 30

BP
	 ⇒ 1 = 30

BP
	 BP = 30 kP

 ∆BPC apy; tan 60°	=	 BC AB AC
BP BP

+=

	 3 	 =	
30

30

h +

	 30 3 	 =	 h + 30

	 h	 =	 30 3  – 30
		  =	 30(1.732 – 1) =  30 (0.732)
		  =	 21. 960
∴ nfhg[uj;jpd; cauk; = 21. 96 kP
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	 12.	 �,uz;L fl;ll=;fSf;F ,ilnaa[s;s fpilkl;lj; 

bjhiyt[ 140kP. ,uz;lhtJ fl;llj;jpd; cr;rpapypUe;J 

Kjy; fl;llj;jpd; cr;rpf;F cs;s ,wf;ff;nfhzk; 30° 
MFk;. Kjy; fl;llj;jpd; cauk; 60 kP vdpy; ,uz;lhtJ 

fl;llj;jpd; cauj;ijf; fhz;f. ( 3  = 1.732)
jPh;t[:

	 ∆AEC apy; tanθ	 =	
vjph; gf; fk;

mLj; Js; s gf; fk;
�

	 tan 30°	 =	 60

140

h −

	
1

3
	 =	 60

140

h −

	 h – 60	 =	
140

3
	 ⇒	 h – 60	 = 140 3

3

	 h – 60	 =	 140 1.732

3

×

	 h – 60	 =	 80.83
	 h	 =	 80.83 + 60
	 h 	 =	 140.83 kP.

	 13.	� 13kP cauKs;s xU kuj;jpd; cr;rpapypUe;J kw;bwhU 
kuj;jpd; cr;rp kw;Wk; moapd; Vw;wf;nfhzk; kw;Wk; 
,wf;ff;nfhzk; Kiwna 45° kw;Wk; 30° vdpy;/ 
,uz;lhtJ kuj;jpd; cauj;ijf; fhz;f. ( 3   = 1.732)
jPh;t[:

Kjy; kuj;jpd; cauk; CD = h = 13kP�

C
30°

35kP

k
u
k

; 1

k
u
k

; 2

30°
45°

B

ED

A

Vw;wf;nfhzk; ∠ADE = α = 45°
,wf;ff;nfhzk; ∠EDB = β = 30°

2tJ kuj;jpd; cauk; AB=H=h[1+tanαcotβ]
	 H	 =	 h[1 + tan45° cot30°]
		  =	 13[1 + 1 × 3 ]
		  =	 13[1 + 3 ]
		  =	 13[1 + 1.732]
		  =	 13[1 + 2.732]
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2 tJ kuj;jpd; cauk; H = 35.52 kP

	 14.	� xU fy=;fiu tpsf;fj;jpd; cr;rpapypUe;J vjpbujph; 
gf;f=;fspy; cs;s ,uz;L fg;gy;fs; 30° kw;Wk; 60° 
,wf;ff;nfhzj;jpy; ghh;f;fg;gLfpd;wd. fy=;fiu 
tpsf;fj;jpd; cauk; h kP. ,U fg;gy;fs; kw;Wk; fy=;fiu 
tpsf;fj;jpd; mog;gFjp Mfpait xnu neh;nfhl;oy; 
mikfpd;wd vdpy;/ ,uz;L fg;gy;fSf;F ,ilg;gl;l 

bjhiyt[ 4
3
h  kP vd epqgpf;f.

jPh;t[:

C, D – fg;gy;fspd; epiyfs;

fy=;fiu tpsf;fj;jpd; cauk; AB = h kP

,=;F BC = x, BD = y vdf; bfhs;f.�

C B D

A

h

30o 60o

30o 60o

	 ∆ ABC apy; tanθ	 =	
vjph; gf; fk;

mLj; Js; s gf; fk;

	 tan30°	 =	
h
x

 

	
1

3
	 =	

h
x

		 ⇒  x = h 3

∆ ABD apy; 

	 tan60°	 =	
h
y 		 ⇒ 3  = 

h
y

	 y	 =	
3

h

	,uz;L fg;gy;fSf;F ,ilg;gl;l bjhiyt[

	  (x + y) = h 3  + 
3

h

	 d = 
4

3

h
 kP

	 15.	 �flypd; ePh; kl;lj;jpypUe;J 40 kPl;lUf;F nkny cs;s 
xU fg;gypd; nky; gFjpapy; epd;W bfhz;oUf;fpw 
xUth;/ Fd;wpd; cr;rpia 60° Vw;wf;nfhzj;jpYk; 
mog;gFjpia 30° ,wf;ff;nfhzj;jpYk; fhz;fpwhh; 
vdpy;/ fg;gypypUe;J Fd;Wf;F cs;s bjhiyita[k; 
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Fd;wpd; cauj;ija[k; fhz;f. ( 3  = 1.732)
jPh;t[:

	 ∆AED apy; tanθ	 =	
vjph; gf; fk;

mLj; Js; s gf; fk;
 = AE

DE

	 tan 60°	 =	
h
x

�

	 3 	 =	
h
x

	 x	 =	
3

h
 ...... (1)

	 ∆BDE apy; tanθ	 =	
vjph; gf; fk;

mLj; Js; s gf; fk;

	 tan 30°	 =	  BE
DE

	 ⇒	
1

3
 = 

40

x

	 x	 =	 40 3  	 ....... (2)
rkd;ghL (1), (2) ypUe;J

	
3

h
	 =	 40

	 h	 =	 40 3  ( 3 ) = 40(3) 
	 h	 =	 120 kP

h d; kjpg;ig (1) y; gpujpapl

	 x	 =	 120 3

3 3
× 	 ⇒ x = 120 3

3

	 x	 =	 40 3  kP

∴ fg;gYf;Fk; kiyf;Fk; ,ilg;gl;l J}uk; x = 40 3  
	 x = 40×1.732 = 69.28 kP

∴ kiyapd; cauk; AB = 120 + 40 = 160 kP

	 16.	 �xUth;/ nfhg[uj;jpypUe;J tpyfp flypy; brd;W 
bfhz;oUf;Fk; glF xd;iw/ nfhg[uj;jpd; cr;rpapypUe;J 
ghh;f;fpwhh;. bjhiytpdpy; glF ,Uf;Fk;nghJ/ glif 
mth; 60° ,wf;ff;nfhzj;jpy; fhz;fpwhh;. 10 tpdhofs; 
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fHpj;J ,wf;ff;nfhzk; 45° Mf khWfpwJ vdpy;/ glF 
bry;Yk; ntfj;jpidj; (fp.kP‚kzpapy;) njhuakhf 
fzf;fpLf. nkYk; glF epiyahd jz;zPhpy; 
bry;fpwJ vdf; fUJf. ( 3  = 1.732)
jPh;t[:

AB vd;gJ nfhg[uk; vd;f.�
C kw;Wk; D vd;gd glF ,Uf;Fk; 

epiyfs; vd;f. glj;jpypUe;J

	 ∠XAC = 60° = ∠ACB kw;Wk;

	 ∠XAD = 45° = ∠ADB, BC = 200 kP

br=;nfhz Kf;nfhzk; ABC-y;, 
tan60° = AB

BC

 3  = 
200

AB
 ,jpypUe;J AB = 200 3  � ........ (1)

br=;nfhz Kf;nfhzk; ABD-y; tan45° = AB
BD

	 ,jpypUe;J 1	 =	 200 3

BD
 ........ (1)-ypUe;J 

	 vdnt/ BD	 =	 200 3  
	 ,g;nghJ/ CD = 200 3  – 200 
		  =	 200 ( 3  – 1) = 146.4
CD vd;w bjhiyit gazpf;fj; njitg;gLk; neuk;  

10 tpdhofs;/ vdf; bfhLf;fg;gl;Ls;sJ.

mjhtJ/ 146.4 kP bjhiyit 10 tpdhofspy; glF 

flf;fpwJ.

vdnt/ glfpd; ntfk; = 
bjhiyt[

fhyk;
 = 146.4

10
		  =	 14.64 kP/tp.

	 ,jpypUe;J	 14.64 × 
3600

1000
 fp.kP/kzp

		  =	 52.704 fp.kP/kzp

	 17.	 �60 kP cauKs;s fy=;fiu tpsf;fj;jpd; cr;rpapypUe;J 
xUth; fly;kl;lj;jpYs;s ,U fg;gy;fis Kiwna  
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28° kw;Wk; 45° ,wf;ff;nfhzj;jpy; ghh;f;fpwhh;. xU fg;gy; 
kw;bwhU fg;gYf;Fg; gpd;dhy; xnu jpirapy; fy=;fiu 
tpsf;fj;Jld; neh;nfhl;oy; cs;sJ vdpy;/ ,uz;L 
fg;gy;fSf;Fk; ,ilnaa[s;s bjhiyitf; fhz;f.  
(tan28° = 0.5317).�
jPh;t[:

fy=;fiu tpsf;fj;jpd; cauk;  
CD vd;f.

D vd;gJ cw;W nehf;Fgth; ,Uf;Fk; ,lk; vd;f.

fy=;fiu tpsf;fj;jpd; cauk; = CD = 60 kP.

glj;jpypUe;J/	 ∠XDA = 28° = ∠ DAC kw;Wk;

		  ∠ XDB = 45° = ∠ DBC 
br=;nfhz Kf;nfhzk; DCB-y;

	 tan 45°	 =	
DC
BC

		  ⇒ 1 = 
60

BC
	 BC	 =	 60 kP

br=;nfhz Kf;nfhzk; DCA-y;

	 tan 28°	 =	
DC
AC

		  ⇒ 0.5317 = 60

AC

	 AC	 = 	 60

0.5317
	 AC	 =	 112.85 kP

,uz;L fg;gy;fSf;Fk; ,ilnaahd bjhiyt[

AB = AC – BC =	52.85 kP

 rpe;jid tpdhf;fs; jPh;t[fSld; 5 kjpg;bgz;fs;

	 1.	� rpWkp $h!;kpdpd; cauk; 1.2 kP MFk;. 88.2 kP cauj;jpy; 
fpilkl;lkhf fhw;wpy; efUk; gY}id mts; jiuapy; 
epd;wthW ghh;f;fpwhs;. xU g[s;spapy; gY}dpd; 
Vw;wf;nfhzk; 60°. rpwJ neuj;jpy; kw;bwhU g[s;spapy; 
gY}dpd; Vw;wf;nfhzk; 30° Mff; FiwfpwJ. ,e;j 
,ilbtspapy; gY}d; fle;j J}uj;ijf; fhz;f. 
jPh;t[:

AG = rpWkpapd; cauk; = 1.2 kP
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gwf;Fk; bkhj;j cauk; = 88.2 kP

	 ∆ABC apy; tanθ	 =	 BE
AE

	 ⇒ tan60° = 87

AE

	 3  	 =	 87

AE
	      AE = 

87

3
 = 29 3  

	 ∆ACD apy; tanθ	 =	 CD
AD

�

A

G F

D

CB

87

88
.2

m

1.21.2 E
30°60°

	 tan30°	 =	
CD

AE ED+

	
1

3
	 =	

87

29 3 ED+
	 29 3  + ED	 =	 87 3

	 ED	 =	 87 3  – 29 3    ⇒ 58 3
	 ED	 =	 58 ×1.732
		  =	 100.46 kP

,=;F ED  = BC gY}d; fle;j J}uk; = 100.46 kP

	 2.	� xsin3θ + ycos3θ = sinθcosθ kw;Wk; xsinθ = ycosθ vdpy;  
x2+y2 = 1 vd epqgp.

jPh;t[:

	 xsin3θ + ycos3θ	 =	 sinθ cosθ
	 xsinθ (sin2θ) + ycosθ (cos2θ)	 =	 sinθ cosθ
	 xsinθ (sin2θ) + xsinθ (cos2θ)	 =	 sinθ cosθ 
� [since x sinθ = y cosθ]
	 xsinθ [sin2θ + cos2θ]	 =	 sinθ cosθ
	 x sinθ	 =	 sinθ cosθ
	 x	 =	 cosθ
nkYk;	 x sinθ	 =	 y cosθ
	 cosθ sinθ	 =	 y cosθ
	 y	 =	 sinθ
vdnt	  x2+y2 = cos2θ + sin2θ = 1

	 3.	�  + − −  =  + + +

21 sin cos 1 cos
1 sin cos 1 cos

θ θ θ
θ θ θ

 vd;w Kw;bwhUikia 

epWt[f.
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jPh;t[:

,.g	=	
2

1 sin cos

1 sin cos

θ θ
θ θ

+ − 
 + + 

	 =	
2 2 2

2 2 2

(1) (sin ) ( cos ) 2(1)sin 2sin ( cos ) 2( cos )(1)

(1) (sin ) (cos ) 2(1)sin 2sin cos 2cos (1)

θ θ θ θ θ θ
θ θ θ θ θ θ

+ + − + + − + −
+ + + + +

	 =	
2 2

2 2

1 sin cos 2sin 2sin cos 2cos

1 sin cos 2sin 2sin cos 2cos

θ θ θ θ θ θ
θ θ θ θ θ θ

+ + + − −
+ + + + +

	 =	
1 1 2sin 2cos (1 sin )

1 1 2sin 2cos (1 sin )

θ θ θ
θ θ θ

+ + − +
+ + + +

	 =	
2 2sin 2cos (1 sin )

2 2sin 2cos (1 sin )

θ θ θ
θ θ θ

+ − +
+ + +

	 =	
2(1 sin ) 2cos (1 sin )

2(1 sin ) 2cos (1 sin )

θ θ θ
θ θ θ

+ − +
+ + +

	 =	
2(1 sin )(1 cos )

2(1 sin )(1 cos )

θ θ
θ θ

+ −
+ +

	 =	 1 cos

1 cos

θ
θ

−
+

 = t.g

	 4.	� xU fl;olj;jpd; kPJ h kP cauKs;s xU bfhof; fk;gk; 
cs;sJ. jiuapd; kPJs;s VnjDk; xU g[s;spapy; ,Ue;J 
bfhof;fk;gj;jpd; mo kw;Wk; cr;rp Mfpatw;wpd; Vw;wf; 
nfhz=;fs; Kiwna α kw;Wk; β vdpy; fl;olj;jpd; 

cauk;  
−

tan
tan tan

h α
β α

 vd epWt[f.

jPh;t[:

fl;olj;jpd; cauk; BC = x kw;Wk; CD = bfhof;fk;gj;jpd; 

cauk;

CD = h vd;f"   AB = y vd;f.�  

A B

D
h

C
x

α
y

β

 

Kf;nfhzk; ABC y; tan α = BC
AB

	Kf;nfhzk; ABD y; tan α	 =	
x
y

	 y	 =	
tan

x
α

  	 ........ (1)
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	 tan β	 =	 x h
y
+

	 y	 =	
tan

x h
β

+
  		  ........ (2)

(1), (2) y; ,Ue;J

	
tan

x h
β

+
	 =	

tan

x
α

	
tan

x
β

 + 
tan

h
β

	 =	
tan

x
α

	
tan

h
β

	 =	
tan

x
α

 – 
tan

x
β

	
tan

h
β

	 =	 tan tan

tan tan
x β α

α β
− 

 
  

	 x	 =	 tan

tan tan

h α
β α−

fl;olj;jpd; cauk; = tan

tan tan

h α
β α−

	 5.	 �jiuapy; ,Ue;J h kP cauj;jpy; ,Uf;Fk; xU bjUtpy; 

cs;s tPl;od; $d;dypy; ,Ue;J vjph; jpirapy; 

mike;j xU tPl;od; mo kw;Wk; cr;rpapd; ,wf;f/ Vw;wf; 

nfhz=;fs; Kiwna θ kw;Wk; φ vdpy; vjph; tPl;od; 

cauk; h (1+tanθ cotφ) vd epWt[f.

jPh;t[:

W vd;gJ $d;dy; vdt[k; AB = vjph; tPl;od; cauk;

WP = bjUtpd; mfyk;

BP = h kP/ AP = x kP/ WP = y kP vdf; bfhs;f.

	 Kf;nfhzk; BPW y;�
x

C B

P

A

W θ
φ

hh

y
	  tan φ	 =	

BP
WP

	 ⇒ tan φ = h
y
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	 y	 =	
tan

h
ϕ

	 ⇒ y = h cotφ

Kf;nfhzk; APW y; ,Ue;J

	 tan θ	 =	
AP
WP

 	 ⇒ 
x
y

	 tan θ	 x	 =  ytan θ
	 x	 =	 h cotφ tanθ
	 vjph;tPl;od; cauk;	 =	 AP + BP
	 ⇒ x + h	 =	 h cotφ tanθ + h
		  =	 h[1 + tanθ cotφ]

	 6.	 �xU bjUtpy; xU fl;lKk; xU rpiya[k; vjpbujph;j; 

jpirapy; 35 kP ,ilbtspapy; mike;Js;sd. fl;llj;jpd; 

cr;rpapypUe;J rpiy  cr;rpapd; Vw;wf;nfhzk; 24 kw;Wk; 

rpiy moapd; ,wf;ff; nfhzk; 34° vdpy;/ rpiyapd; 

cauk; vd;d> (tan24° = 0.4452, tan 34° = 0.6745)
jPh;t[:

CD=x kP=fl;olj;jpd; cauk;=EB�

B
34°

35kP

34°
24°

D

CE

A

x x

35kP

y

AB = x + y m = rpiyapd; cauk;

	 ∆CBD, tan 34°	 =	 CD
BD

	     

	 tan 34°	 =	
35

x

	 x	 =	 35tan34° ...... (1)

	 ∆ACE, tan 24°	 =	 AE
EC

	 ⇒  tan 24° = 
35

y

	 y	 =	 35tan24°	...... (2)
rpiyapd; cauk;	 =	 x + y
		  =	 35(tan34° + tan24°)
		  =	 35(0.6745 + 0.4452)
		  =	 35(1.1197)
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		  =	 39.1895
		  ≈	 39.19 kP

 gapw;rpf;fhd tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� sinθ (1 + sin2θ) = cos2θ vdpy; cos6θ – 4cos4θ + 8cos2 θ = 4 
vd;gij epqgpf;ft[k;.

	 2.	� cotθ  + tanθ = x kw;Wk; secθ – cosθ = y vdpy;/ ( ) ( )
2 2

2 23 3 1x y xy− =  
vd;gij epqgpf;ft[k;.

	 3.	� 66 kP cauKs;s mLf;Fkhof; FoapUg;gpd; 

cr;rpapypUe;J xU tpsf;Ff; fk;gj;jpd; cr;rp kw;Wk; 

moapd; Vw;wf;nfhzk; kw;Wk; ,wf;ff;nfhzk; 

Kiwna 60°, 30° vdpy; gpd;tUtdtw;iwf; fhz;f.  
(i) tpsf;Ff; fk;gj;jpd; cauk; (ii) tpsf;F fk;g 

cauj;jpw;Fk; mLf;Fkhoapd; cauj;jpw;Fk; 

,ilnaa[s;s tpj;jpahrk;. ( 3  = 1.732)
	 4.	� Vhpapd; ePh; kl;;lj;jpypUe;J ‘h’ kP cauj;jpYs;s xU 

g[s;spapypUe;J xU nkfj;jpd; Vw;wf;nfhzk; θ1 kw;Wk; 

Vhp ePhpy; tpGk; nkfg; gpk;gj;jpd; ,wf;ff;nfhzk; θ2 

vdpy;/ jiuapypUe;J nkfj;jpd; cauk; 1 2

2 1

(tan tan )

tan tan

h θ θ
θ θ

+
−

 
vd epqgpf;ft[k;.

	 5.	� xU tpkhdk; G-apypUe;J 24° nfhzj;ijj; jh=;fp 250 
fp.kP bjhiytpYs;s H-I nehf;fpr; bry;fpwJ. nkYk; 

H-ypUe;J 55° tpyfp 180 fp.kP bjhiytpYs;s J-I 

nehf;fpr; bry;fpwJ vdpy;/

(i)	 G–d; tlf;F jpirapypUe;J H–d; bjhiyt[ vd;d>

(ii)	 G–d; fpHf;F jpirapypUe;J H–d; bjhiyt[ vd;d>

(iii)	 H–d; tlf;F jpirapypUe;J J–d; bjhiyt[ vd;d>

(iv)	 H–d; fpHf;F jpirapypUe;J J–d; bjhiyt[ vd;d>

sin 24 0.4067 sin11 0.1908

cos 24 0.9135 cos11 0.9816

 = =
 = = 

 

 

	 6.	� glj;jpy; cs;sthW xU rkjsj; jiuapy; ,uz;L 

ku=;fs; cs;sd. jiuapy; cs;s X vd;w g[s;spapypUe;J 

,U ku cr;rpfspd; Vw;wf;nfhzKk; 40° MFk;. g[s;sp 

X-ypUe;J rpwpa kuj;jpw;fhd fpilkl;lj; bjhiyt[ 8 
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kP kw;Wk; ,uz;L ku=;fspd; cr;rpfSf;fpilna cs;s 

bjhiyt[[ 20 kP vdpy;/

(i)	� g[s;sp X-f;Fk; rpwpa kuj;jpd; cr;rpf;Fk; ,ilg;gl;l 

bjhiyt[.�

(ii)	� ,uz;L ku=;fSf;Fk; 

,ilnaa[s;s fpilkl;;;lj; 

bjhiyt[ (cos 40° = 0.7660) 
Mfpatw;iwf; fzf;fpLf.

	 7.	� 12 kP cauKs;s fl;olj;jpd; cr;rpapypUe;J kpd;rhuf; 

nfhg[u cr;rpapd; Vw;wf;nfhzk; 60° kw;Wk; mjd; moapd; 

,wf;ff;nfhzk; 30° vdpy;/ kpd;rhuf; nfhg[uj;jpd; 

cauj;ijf; fhz;f.

	 8.	� xU nfhg[u cr;rpapd; kPJ 5 kP cauKs;s fk;gk; bghUj;jp 

itf;fg;gl;Ls;sJ. jiuapy; cs;s 'A' vd;w 

g[s;spapypUe;J fk;gj;jpd; cr;rpia 60° Vw;wf; 

nfhzj;jpYk;/ nfhg[uj;jpd; cr;rpapypUe;J 'A' vd;w 

g[s;spia 45° ,wf;ff; nfhzj;jpYk; ghh;j;;jhy;/

nfhg[uj;jpd; cauj;ijf; fhz;f. ( 3  = 1.732)

 rpe;jid tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� tanθ + sin θ = m, tanθ – sin θ = n kw;Wk; m≠n vdpy;  
m2 – n2 = 4 mn  vd epWt[f.

	 2.	� A, B, C vd;gJ Kf;nfhzj;jpd; cl;nfhz=;;fs; vdpy; 

tan 
2

B C+ 
    = cot 

2

A 
  

 vd epWt[f.

	 3.	� 28kP cauKs;s xU fl;olj;jpd; mo kw;Wk; 

cr;rpapypUe;J xU Fd;wpd; cr;rpapd; Vw;wf;nfhzk; 

Kiwna 60°, 30° vdpy; Fd;wpd; cauk; fhz;f.

	 4.	� neh;Fj;jhd xU kuj;jpd; nky;ghfk; fhw;wpdhy; Kwpe;J 

mk;Kwpe;jgFjp fPnH tpGe;Jtplhky; kuj;jpd; cr;rp 

jiua[ld; 30 nfhzj;ij Vw;gLj;JfpwJ. kuj;jpd; cr;rp 

mjd; moapypUe;J 30 kP bjhiytpdpy; jiuiaj; 

bjhLfpwJ vdpy; kuj;jpd; KG cauj;ijf; fhz;f.

	 5.	� Kw;bwhUikia epWt[f.
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		   1 1

cos cot sinecθ θ θ
−

−
 = 

1 1

sin cos cotecθ θ θ
−

+

	 6.	� x sin3θ + y cos3θ = sinθ cosθ kw;Wk; xsinθ = y cosθ, vdpy; 
x2+y2 = 1 vd epWt[f.

	 7.	 tan cot

1 cot 1 tan

θ θ
θ θ

+
− −

 = 1+ cosecθ secθ vd epqgp.

	 8.	� fy=;fiu tpsf;fk; ,Uf;Fk; ,lj;jpypUe;J flypd; 

vjph; vjph; jpirapy; ,U fg;gy;fs; gazk; bra;fpd;wd. 

fy=;fiu tpsf;fj;jpd; cr;rpapy; ,Ue;J ,U fg;gy;fspd;  
,wf;f nfhz=;fs; Kiwna 60° kw;Wk; 45° fg;gy;fSf;F

		�  ,ilna cs;s bjhiyt[ 100 3 1

3

 +
  

kP vdpy;/ fy=;fiu 

tpsf;fj;jpd; cauk; fhz;f.


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mstpay;
myF

7

 gyt[s; bjhpt[ tpdhf;fs; 1 kjpg;bgz;

	 1.	 �15 br.kP cauKk; 16 br.kP tpl;lKk; bfhz;l xU 
neh;tl;lf; Tk;gpd; tisgug;g[
1) 60 π r.br.kP	 2) 68 π r.br.kP

3) 120 π r.br.kP	 4) 136 π r.br.kP� tpil: 4)

	 2.	 �r myFfs; Muk; cila ,U rk miuf; nfhs=;fspd; 
mog;gFjpfs; ,izf;fg;gLk; nghJ cUthFk; 
jpz;kj;jpd; g[wg;gug;g[
1) 4πr2 r.m	 2) 6πr2 r.m

3) 3πr2 r.m	 4) 8πr2 r.m� tpil: 1)

	 3.	� Muk; 5 br.kP kw;Wk; rha[auk; 13 br.kP cila neh;tl;lf; 
Tk;gpd; cauk;
(1) 12 br.kP	 2) 10 br.kP

3) 13 br.kP	 4) 5 br.kP� tpil: 1)

	 4.	� xU cUisapd; cauj;ij khw;whky; mjd; Muj;ijg; 
ghjpahff; bfhz;L g[jpa cUis cUthf;fg;gLfpwJ. 
g[jpa kw;Wk; Ke;ija cUisfspd; fd mst[fspd; tpfpjk; 
1) 1:2	 2) 1:4
3) 1:6	 4) 1:8� tpil: 2)

	 5.	 �xU cUisapd; Muk; mjd; cauj;jpy; @d;wpy; xU 
g=;F vdpy;/ mjd; bkhj;jg; g[wg;gug;g[

1) 
29

8

hπ  r.m	 2) 24πh2 r.m

3) 
28

9

hπ  r.m	 4) 
256

9

hπ  r.m� tpil: 3)

	 6.	 �xh; cs;sPlw;w cUisapd; btspg;g[w kw;Wk; cl;g[w 
Mu=;fspd; TLjy; 14 br.kP kw;Wk; mjd; jokd; 4 
br.kP MFk;. cUisapd; cauk; 20 br.kP vdpy;/ mjid 
cUthf;fg; gad;gl;l bghUspd; fd mst[ 
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1) 5600π f.br.kP 	 2) 1120π f.br.kP 
3) 56π f.br.kP	 4) 3600π f.br.kP� tpil: 2)

	 7.	� xU Tk;gpd; mog;g[w Muk; Kk;kl=;fhft[k; cauk; ,U 
kl=;fhft[k; khwpdhy; fd mst[ vj;jid kl=;fhf 
khWk;>
1) 6 kl=;F	 2) 18 kl=;F

3) 12 kl=;F	 4) khw;wkpy;iy� tpil: 2)

	 8.	 �Xh; miuf;nfhsj;jpd; bkhj;jg; gug;g[ mjd; 
Muj;jpDila th;f;fj;jpd; _____ kl=;fhFk;.
1) π	 2) 4π
3) 3π	 4) 2π� tpil: 2)

	 9.	 �x br.kP MuKs;s xU jpz;kf; nfhsk; mnj MuKs;s 
xU Tk;ghf khw;wg;gLfpwJ vdpy;/ Tk;gpd; cauk;
1) 3x br.kP	 2) x br.kP

3) 4x br.kP	 4) 2x br.kP� tpil: 3)

	 10.	 �16 br.kP cauKs;s xU neh;tl;lf; Tk;gpd; ,ilf;fz;l 
Mu=;fs; 8 br.kP kw;Wk; 20 br.kP vdpy;/ mjd; fd mst[
1) 3328π f.br.kP  	 2) 3228π f.br.kP  
3) 3240π f.br.kP 	 4) 3340π f.br.kP � tpil: 1)

	 11.	� fPH;f;fhQk; ve;j ,U cUt=;fis ,izj;jhy; Xh; 
,wFge;jpd; totk; fpilf;Fk;>
1) cUis kw;Wk; nfhsk; 

2) miuf;nfhsk; kw;Wk; Tk;g[

3) nfhsk; kw;Wk; Tk;g[

4) Tk;gpd; ,ilf;fz;lk; kw;Wk; miuf;nfhsk; 

� tpil: 4)

	 12.	 �r1 myFfs; MuKs;s xU nfhsg;ge;J cUf;fg;gl;L 
r2 myFfs; MuKila 8 rknfhs ge;Jfshf 
Mf;fg;gLfpwJ vdpy; r1 : r2
1) 2 : 1 	 2) 1 : 2
3) 4 : 1	 4) 1 : 4� tpil: 1)

	 13.	� 1 br.kP MuKk; 5 br.kP cauKk; bfhz;l xU ku 
cUisapypUe;J mjpfgl;rf; fd mst[ bfhz;l 
nfhsk; btl;o vLf;fg;gLfpwJ vdpy;/ mjd; fd mst[ 
(f.br.kP-y;)
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1) 4

3
 π	 2) 10

3
 π

3) 5π	 4) 20

3
 π� tpil: 1)

	 14.	� ,ilf;fz;lj;ij xU gFjpahff; bfhz;;l xU Tk;gpd; 
cauk; kw;Wk; Muk; Kiwna h1 myFfs; kw;Wk; r1 
myFfs; MFk;. ,ilf;fz;lj;jpd; cauk; kw;Wk; rpwpa 
gf;f Muk; Kiwna h2 myFfs; kw;Wk; r2 myFfs; 
kw;Wk; h2 : h1 = 1 : 2 vdpy; r2 : r1–d; kjpg;g[
1) 1 : 3	 2) 1 : 2
3) 2 : 1	 4) 3 : 1� tpil: 2)

	 15.	 �rkkhd tpl;lk; kw;Wk; cauk; cila Xh; cUis/ xU 
Tk;g[ kw;Wk; xU nfhsj;jpd; fd mst[fspd; tpfpjk;
1) 1 : 2 : 3	 2) 2 : 1 : 3
3) 1 : 3 : 2	 4) 3 : 1 : 2� tpil: 4)

 rpe;jid tpdhf;fs; 1 kjpg;bgz;

	 1.	 36π br.kP3 fd mst[ bfhz;l xU nfhsj;jpd; Muk;
1) 3 br.kP	 2) 2 br.kP

3) 5 br.kP	 4) 10 br.kP� tpil: 1)

	 2.	 nfhsj;jpd; g[wg;gug;gpw;Fr; rkkhdJ 
1) nfhsj;jpd; bkhj;jg;gug;g[

2) miuf;nfhsj;jpd; bkhj;jg;gug;g[

3) miuf;nfhsj;jpd; g[wg;gug;g[

4) ,tw;wpy; vJkpy;iy� tpil: 1)

	 3.	� xU cUisapd; fd mst[ 180 br.kP3 vdpy; mnj 
Muj;jpida[k;/ cauj;jpida[k; cila Tk;gpd; fd 
mst[ _____ MFk;.
1) 180 br.kP3	 2) 540 br.kP3

3) 60 br.kP3	 4) 360 br.kP3� tpil: 3)

	 4.	� xU cUisapd; cauk; 14 br.kP nkYk; mjd; tisgug;g[ 
264 r.br.kP vdpy; cUisapd; fd mst[
1) 296 br.kP3	 2) 396 br.kP3

3) 369 br.kP3	 4) 503 br.kP3� tpil: 2)
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	 5.	 �xU cUisapd; Muk; kw;Wk; cau=;fspd; tpfpjk; 
2:3. nkYk; cUisapd; fdmst[ 1617 br.kP3 vdpy; 
cUisapd; bkhj;jg; gug;g[ 
1) 208 br.kP2	 2) 77 br.kP2

3) 707 br.kP2	 4) 770 br.kP2� tpil: 4)

	 6.	 �,U nfhs=;fspd; fd mst[fspd; tpfpjk; 8 : 27 vdpy; 
mtw;wpd; g[wg;gug;g[fspd; tpfpjk;
1) 2 : 3	 2) 4 : 27
3) 8 : 9	 4) 4 : 9� tpil: 4)

	 7.	 �8 br.kP MuKs;s fhhPa nfhsk; xd;wpid cUf;Ftjd;  
@yk;/ bgwg;gLk; 1 br.kP MuKs;s nfhs tot 
ge;Jfspd; vz;zpf;if
1) 60	 2) 512
3) 4096	 4) 8� tpil: 2)

	 8.	 �xU Tk;gpd; Muk; kw;Wk; rha[au=;fspd; tpfpjk; 4 : 7 
nkYk; mjd; tisgug;g[ 792 br.kP2 vdpy; Tk;gpd; Muk;
1) 10 br.kP	 2) 8 br.kP

3) 12 br.kP	 4) 9 br.kP� tpil: 3)

	 9.	 �xU bghk;ik miuf;nfhsj;jpd; kPJ Tk;g[ itj;jhw;nghy; 
cs;sJ. Tk;gpd; cauk; 1 br.kP kw;Wk; tpl;lk; 2 br.kP. 
xU neh;tl;l cUisapDs; bghk;ik cs;sJ vdpy;/ 
bghk;ik my;yhj neh;tl;l cUisapd; gug;g[ 

1) 2π cc	 2) 
2

π cc

3) πcc	 4) π2cc� tpil: 3)

	 10.	 �,U cUisfspd; Mu=;fspd; tpfpjk; 4 : 5 kw;Wk; 
cau=;fspd; tpfpjk; 5 : 6 vdpy; fdmst[fspd; tpfpjk;
1) 8 : 15	 2) 15 : 8
3) 6 : 5	 4) 4 : 5� tpil: 1)

	 11.	� Muk; 6 br.kP/ cauk;  24 br.kP cila rPd fspkz;zpdhy; 
bra;ag;gl;l xU Tk;gpid/ xU FHe;ij cUf;fp 
xU nfhskhf khw;wk; bra;fpwJ. khw;wk; bra;ag;gl;l 
nfhsj;jpd; Muk; 
1) 24 br.kP	 2) 12 br.kP

3) 6 br.kP	 4) 48 br.kP� tpil: 3)
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	 12.	 �  6 br.kP MuKk;/ 10 br.kP cauKk; cila xU jpl 
cUisapy; ,Ue;J mnj mst[ MuKk;/ cauKk; 
cila xU Tk;g[ btl;o vLf;fg;gLfpwJ vdpy; 
kPjKs;s gFjpapd; fdmst[ 
1) 240π br.kP3	 2) 5280π br.kP3

3) 620π br.kP3	 4) 360π br.kP3� tpil: 1)

 2 kjpg;bgz; tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	� Xh; cUis totg; gPg;ghapd; cauk; 20 br.kP mog;g[w 
Muk; 14 br.kP vdpy;/ mjd; bkhj;j g[wg;gug;g[ fhz;f.

jPh;t[:

cUisapd; bkhj;jg; g[wg;gug;g[	 =	 2πr (h + r)  r.m

					     =	 2 × 22

7
 × 14 (20+14) 

					     =	 2 × 22 × 2 × 34
					     =	 2992 br.kP2

tisg;gug;g[ = 2πrh = 2 × 22

7
×14×20 = 1760 br.kP2

	 2.	 �88 r.br.kP tisg;gug;g[ila xU neh;tl;l cUisapd; 
cauk; 14 br.kP vdpy;/ cUisapd; tpl;lk; fhz;f.

jPh;t[:

cUisapd; tisg;gug;g[	 2πrh	 = 88
			   2 × 22

7
 × r × 14	 = 88

				    ⇒ 2r	 = 
88 7

14 22
×  ⇒ 2r = 2

cUisapd; tpl;lk; = 2 br.kP

	 3.	� ePsk; 3kP kw;Wk; tpl;lk; 2.8kP cila xU rkd;gLj;Jk; 
cUisiaf; bfhz;L xU nfhl;lk; rkd;gLj;jg; 
gLfpwJ. 8 Rw;Wfspy; vt;tst[ gug;ig cUis rkd; 
bra;a[k;>
jPh;t[:

tpl;lk; d = 2.8 kP"  Muk; r = 1.4 kP"  cauk; h = 3 kP

cUis xU Rw;wpy; 

rkd;gLj;Jk; gug;g[	 =	rkd;gLj;Jk; cUisapd; gug;g[

	 =	2πr h rJu myFfs;.

	 =	2 × 22

7
 × 1.4 × 3
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cUis xU Rw;wpy; 

rkd;gLj;Jk; gug;g[	 =	26.4 r.kP

8 Rw;Wfspy; rkd;gLj;jg;gLk; bkhj;jg; gug;g[

	 =	 8 × 26.4 = 211.2 kP2

	 4.	 �704 r.br.kP bkhj;jg; g[wg;gug;g[ bfhz;l xU Tk;gpd; 
Muk; 7 br.kP vdpy; mjd; rha[auk; fhz;f.

jPh;t[:

Tk;gpd; bkhj;jg; g[wg;gug;g[	 = 704 r.br.kP

		  πr (l + r)	 = 704

		  22

7
 × 7 (l +7)	 = 704

			   l + 7	 = 
704 64

22 2
=  = 32

	 l + 7 = 32, l = 32 – 7 = 25 br.kP

	 5.	 �rha[auk; 19kP bfhz;l Tk;g[ totf; Tlhuj;jpy; ehy;th; 
cs;sdh;. xUtUf;F 22 r.kP gug;g[ njit vdpy;/
Tlhuj;jpd; cauj;ijf; fzf;fplt[k;.

jPh;t[:

Tk;gpd; mog;gug;g[ 	= 4 × 22 = 88 kP

			   πr2	 = 88 
	 ⇒	 22

7
 × r2	= 88

			   r2	 = 88 × 
7

22
 = 28 kP

			   l	 = 19 kP          l2 = 361
	 h = 2 2 361 28 333l r− = − =
Tk;gpd; cauk; = 18.25 kP

	 6.	 �xU nfhsj;jpd; g[wg;gwg;g[ 154 r.kP vdpy;/ mjd; tpl;lk; 
fhz;f.

jPh;t[:

nfhsj;jpd; g[wg;gug;g[	 =	 154 r.kP

	 4πr2 	 =	 154 
	 4 × 22

7
 × r2	 =	 154

	     r2	 =	 154 7

4 22
×  ⇒ r2 = 

49

4
 ⇒ r = 

7

2

nfhsj;jpd; Muk;/ r = 
7

2
 kP; nfhsj;jpd; tpl;lk; d = 7 kP
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	 7.	� xU nfhs tot tspf;Tz;oDs; (Balloon) fhw;W 
ce;jg;gLk;nghJ mjd; Muk; 12 br.kP–ypUe;J 16 br.kP 
Mf caUfpwJ. ,U g[wg;gug;g[fspd; tpfpjk; fhz;f.

jPh;t[:

r1 kw;Wk; r2 tspf; Tz;od; Mu=;fs; vd;f. 1

2

12 3

16 4

r
r

= =

g[wg;gug;g[fspd; tpfpjk; = 
2 22 2

1 1 1
2 2

2 2 2

4 3 9

4 4 16

r r r
r r r

π
π

   = = = =     
g[wg;gug;g[fspd; tpfpjk; = 9 : 16

	 8.	 �xU jpz;k miuf;nfhsj;jpd; mog;gug;g[ 1386 r.kP vdpy; 
mjd; bkhj;jg; g[wg;gug;igf; fhz;f.

jPh;t[:

jpz;k miuf;nfhsj;jpd; mog;gug;g[ πr2 =1386 r.kP

miuf;nfhsj;jpd; bkhj;jg;gug;g[ = 3πr2 =3 × 1386 = 4158 r.kP

	 9.	 �xh; Tk;gpd; ,ilf;fz;lr; rha[auk; 5 br.kP MFk;. 
mjd; ,U Mu=;fs; 4 br.kP kw;Wk; 1 br.kP vdpy; 
,ilf;fz;lj;jpd; tisgug;igf; fhz;f.

jPh;t[:

l = 5 br.kP, R = 4 br.kP, r = 1 br.kP

,ilf;fz;lj;jpd; tisgug;g[ = π (R + r) l r.m

		  = 22

7
 (4+1) × 5

		  = 22 5 5

7

× ×  = 550

7
  = 78.57 r.br.kP2

	 10.	 �xU neh;tl;lf; Tk;gpd; fd mst[ 11088 f.br.kP MFk;. 
Tk;gpd; cauk; 24 br.kP vdpy;/ mjd; Muk; fhz;f.

jPh;t[:

Tk;gpd; cauk; kw;Wk; Muk;/ h kw;Wk; r vd;f.

,=;F h = 24 br.kP, fd mst[ = 11088 f.br.kP

	 1

3
 πr2h	 =	 11088

	 1

3
 × 22

7
 × r2 × 24	 =	 11088

	 r2	 =	 441
∴ Mfnt/ Tk;gpd; Muk; r = 21 br.kP
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	 11.	� rk cau=;fisa[ila ,U neh;tl;lf; Tk;g[fspd; 
Mu=;fs; 1 : 3 vd;w tpfpjj;jpy; cs;sd. Tk;g[fspd; 
cauk; rpwpa Tk;gpd; Muj;jpd; @d;W kl=;F vdpy; 
tisgug;g[fspd; tpfpjk; fhz;f.

jPh;t[:

	 r1 : r2 = 1 : 3
	 h1	 =	 3r1 	 h2	 =	 3r2
	 r1	 =	 x	 r2	 =	 3x vd;f.

	 h1	 =	 3x	 h2	 =	 3x

	 l1	 =	 2 2
1 1h r+ 	 l2	 =	

2 2
2 2h r+

		  =	 2 29x x+ 		  =	 2 29 9x x+

		  =	 210x 		  =	 3 2x

		  =	 10x
∴ tisgug;g[fspd; tpfpjk;	 = 1 1

2 2

r l
r l

π
π

	 = 
2 10

3 (3 2 )

x
x x

		  = 
2

2

10

9 2

x
x

	  = 
10

9 2
 		  = 

5

9

∴tisgug;g[fspd; tpfpjk; = 5  : 9 

	 12.	� fspkz; bfhz;L bra;ag;gl;l 24 br.kP cauKs;s xU 
Tk;ig xU FHe;ij mnj MuKs;s xU cUisahf 
khw;WfpwJ vdpy; cUisapd; cauk; fhz;f.

jPh;t[:

	 Tk;gpd; cauk;	 =	 24 br.kP/ Mu=;fs; rkk;

	 1

3
 πr2h1	 =	 πr2h2

	 1

3
 × 24	 =	 h2

	 h2	 =	 8 br.kP

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


X    fzf;F 263

	 13.	� rk Mu=;fs; bfhz;l ,U Tk;g[fspd; fd mst[fs; 3600 
f.br.kP kw;Wk; 5040 f.br.kP vdpy;/ cau=;fspd; tpfpjk; 
fhz;f.

jPh;t[:

	 fd mst[fspd; tpfpjk;	 =	 1

3
 πr2h1:   π r2h2

		  =	 h1 : h2
		  =	 3600 : 5040
		  =	 360 : 504
		  =	 40 : 56
		  =	 5 : 7

	 14.	� xU jpz;k nfhsk; kw;Wk; jpz;k miuf;nfhsj;jpd; 
bkhj;j gug;g[ rkkhdjhf ,Uf;Fkhdhy; mtw;wpd; fd 
mst[fspd; tpfpjk; 3 3  : 4 vd epqgp.

jPh;t[:

jpz;k nfhsj;jpd; bkhj;j gug;gst[ 

� = jpz;k miuf;nfhsj;jpd; bkhj;j gug;gst[

	 4πR2	 =	 3πr2

	
2

2

R
r

	 =	
3

4
		  ⇒	 ∴

R
r

  =  
3

2

∴ 	fd mst[fspd; tpfpjk;	=	

3

3

4
3
2
3

R

r

π

π

	 =	
3

3

2R
r

	 = 
3

2
R
r

 
  

 = 
3

3
2

2

 
 
 

 = 3 3
2

8
×

	 =	 3 3

4

∴ fd mst[fspd; tpfpjk; = 3 3  :4 

 rpe;jid tpdhf;fs; jPh;t[fSld; 2 kjpg;bgz;fs;

	 1.	� 24 br.kP × 22 br.kP × 12 br.kP mst[s;s fdr; brt;tf 
tot <a jpz;kj;jpypUe;J 6 br.kP tpl;l mst[s;s <af; 
Fz;Lfs; vj;jid cUthf;fyhk;>
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jPh;t[:

fdbrt;tfj;jpd; fd mst[ l × b × h = 24 × 22 × 12
<af;Fz;od; tpl;lk; = 6 br.kP

<af;Fz;od; Muk;/ r = 3 br.kP

<af;Fz;od; 

vz;zpf;if =
fdr; brt; tfj; jpd; fd mst[

nfhsj; jpd; fd mst[  = 
34

3

l b h

rπ

× ×

			   =	 24 22 12
4 22

3 3 3
3 7

× ×

× × × ×

			   =	 24 22 12 3 7

4 22 3 3 3

× × × ×
× × × ×

 = 56

∴ 56 <af;Fz;Lfis cUthf;f Koa[k;.

	 2.	� xU ,ilf;fz;lj;jpd; ,UKidfspd; Rw;wst[fs; 
Kiwna 18 br.kP/ 6 br.kP MFk;. nkYk; ,ilf;fz;lj;jpd; 
rha[auk; 4 br.kP vdpy; mjd; tisgug;g[ fhz;f. 
jPh;t[:

rha[auk; (l) = 4 br.kP.

	 2πr1 = 18;	 2πr2 = 6
	   πr1 = 9	   πr2 = 3
	,ilf;fz;lj;jpd; tisgug;g[	 =	 πr1l + πr2l
		  =	 l [πr1 + πr2]
		  =	 4 [9+3]
		  =	 4[12]
		  =	 48 br.kP2

	 3.	� xU jplg;bghUs; miuf;nfhsj;jpd; kPJ Tk;g[ 
itj;jhw;nghy; cs;sJ. miuf;nfhsj;jpd; tisgug;g[k;/ 
Tk;gpd; tisgug;g[k; rkk; vdpy; Tk;g[g; gFjpapd; Muk; 
kw;Wk; cauj;jpw;fhd tpfpjk; fhz;f.

jPh;t[:

bfhLf;fg;gl;lit:

	 Tk;gpd; tisgug;g[	 =	 miuf;nfhsj;jpd; tisgug;g[

	 πrl	 =	 2πr2

	 l	 =	 2r
	 l	 =	 2 2h r+
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	 2r	 =	 2 2h r+
	 4r2	 =	 h2+r2

	 3r2	 =	 h2

	 3 r	 =	 h	 ⇒ r
h

 = 
1

3
	 r : h	 =	 1 : 3

 gapw;rpf;fhd tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	� xU nfhsk;/ cUis kw;Wk; Tk;g[ �  

Mfpatw;wpd; Mu=;fs; rkk;. 

glj;jpy; cs;sgo Tk;g[ kw;Wk; 

cUisapd; Muj;jpw;Fr; rkk; 

vdpy;/ mtw;wpd; tisgug;g[fspd; tpfpjk; fhz;f.

	 2.	� ,U nfhs=;fspd; Mu=;fspd; tpfpjk; 4:7 vdpy; mtw;wpd; 

fd mst[fspd; tpfpjk; fhz;f.

	 3.	� 12 br.kP MuKs;s Xh; mYkpdpaf; nfhsk; cUf;fg;gl;L  

8 br.kP MuKs;s Xh; cUisahf khw;wg;gLfpwJ. 

cUisapd; cauk; fhz;f.

	 4.	� xU neh; tl;lf; Tk;gpd; fd mst[ 11088 f.br.kP MFk;. 

Tk;gpd; cauk; 24 br.kP vdpy;/ mjd; Muk; fhz;f.

	 5.	� cauk; 2 kP kw;Wk; mog;gug;g[ 250 r.kP bfhz;l Xh; 

cUisapd; fdmsitf; fhz;f.

	 6.	� 16 br.kP MuKs;s Xh; cnyhfg; ge;J/ cUf;fg;gl;L 

2 br.kP MuKs;s rpW ge;Jfshf;fg;gl;lhy;/ vj;jid 

ge;Jfs; fpilf;Fk;>

	 7.	� Xh; cUisapd; Muk; kw;Wk; cau=;fspd; tpfpjk; 5:7 
MFk;. mjd; tisgug;g[ 5500 r.br.kP vdpy;/ cUisapd; 

Muk; kw;Wk; cauk; fhz;f.

	 8.	� 10 kP cl;g[w tpl;lk; kw;Wk; 14 kP MHk; bfhz;l Xh; 

cUis totf; fpzw;wpypUe;J vLf;fg;gl;l kz; 

bfhz;L 5 kP mfyj;jpy; fpzw;iwr; Rw;wp nkil 

mikf;fg;gLfpwJ vdpy;/ nkilapd; cauj;ijf; 

fhz;f.
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 rpe;jid tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	� xU Tk;gpd; cauk; 12 br.kP vdt[k; mjd; tpl;lk; 

10 br.kP vdt[k; bfhz;lhy; mtw;wpd; mf;Tk;gpd; 

rha[auj;ijf; fhz;f.

	 2.	� ,U Tk;g[fspd; cau=;fspd; tpfpjk; 5 : 3 vdt[k; 

Mu=;fspd; tpfpjk; 2 : 1 vdt[k; bfhz;lhy; mtw;wpd; 

fd mst[fspd; tpfpjk; ahJ>

	 3.	� xU nfhsj;jpd; fd mst[k;/ tisgug;g[k; vz;zstpy; 

rkk; vdpy; mf;nfhzj;jpd; tpl;lk; fhz;f.

	 4.	� 4.2 kP tpl;lKila xU miuf;nfhs totj; bjhl;oapy; 

vj;jid ypl;lh; jz;zPh; bfhs;Sk;>

	 5.	� 484 br.kP Rw;wst[s;s xU kuf;Tk;gpd; cauk; 105 br.kP 

vdpy;/ Tk;gpd; fd msitf; fhz;f.

	 6.	� xU fdr; rJuj;jpd; fdmst[ 2744 br.kP3 vdpy; mjd; 

tisgug;g[ fhz;f.

	 7.	� xU cUisapd; Muk; 80 br.kP cauk; 20 br.kP vdpy; 

cUisapd; tisgug;gpw;Fk; bkhj;jg; gug;gpw;Fk; 

cs;s tpfpjk; ahJ>

	 8.	� xU br=;nfhz Kf;nfhzj;jpd; gf;f=;fs; 3 br.kP/ 

4 br.kP kw;Wk; 5 br.kP. 3br.kP mst[ila gf;fj;ij 

RHw;Wtjhy; fpilf;Fk; Tk;gpd; fdmst[ fhz;f.

	 9.	� xU neh;tl;lf;Tk;gpd; mog;gFjpapd; gug;g[ 78.5 kP2 

nkYk; Tk;gpd; cauk; 12 kP mjd; fdmst[ fhz;f.

 5 kjpg;bgz; tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� 2.4 br.kP cauKs;s xU jpz;k cUisapd; tpl;lk; 1. 4 
br.kP MFk;. cUisapDs; mnj MuKs;s Tk;g[ totf; 
FHpt[ cUisapd; cauj;jpw;F Vw;gLj;jg;gLfpwJ 
vdpy; kPjKs;s jpz;kj;jpd; bkhj;j g[wg;gug;g[ fhz;f.

jPh;t[:

h = 2.4 br.kP, d = 1.4 br.kP �
kPjKs;s jpz;kj;jpd; bkhj;j g[wg;gug;g[

	 =	� cUisapd; tisg;gug;g[ +  
Tk;gpd; tisg;gug;g[ + mog;gug;g[
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	 =	 (2πrh + πrl + πr2) r.m

	 =	 πr (2h + l + r) r.m

	 l	 =	 2 2r h+  = 
2 2(0.7) (2.4)+  

		  =	 0.49 5.76+  = 6.25 = 2.5 br.kP

kPjKs;s jpz;kj;jpd; 

bkhj;j g[wg;gug;g[	 =	 πr(2h + l + r) r.m

		  =	 22

7
 × 0.7[2(2.4)+ 2.5 + 0.7)]

		  =	 22 × 0.1 (4.8 + 2.5 + 0.7)
		  =	 22 × 0.1 × 8.0
		  =	 2.2 × 8 = 17.6 br.kP2

	 2.	� xU bjhHpw;rhiyapd; cnyhf thsp/ Tk;gpd; 
,ilf;fz;l totpy; cs;sJ. mjd; nkw;g[w/ mog;g[w 
tpl;l=;fs; Kiwna 10 kP kw;Wk; 4 kP MFk;. mjd; 
cauk; 4 kP vdpy;/ ,ilf;fz;lj;jpd; tisgug;g[/ kw;Wk; 
bkhj;jg; g[wg;gug;igf; fhz;f.

jPh;t[:

nky;tpl;;lk; = 10 kP; Muk; R = 5 kP

fPH;tpl;;lk; = 4 kP;  Muk; r = 2 kP, cauk; h = 4 kP

rha[auk;  =	 2 2( )h R r+ −  = 2 24 (5 2)+ −  = 16 9+

		  =	 25   = 5 kP       ⇒  l =  5 kP

,ilf;fz;lj;jpd; tisg;gug;g[ = π (R + r)l r.m

				    = 22

7
 (5+2) × 5

				    = 22

7
 × 7 × 5 = 110 kP2

,ilf;fz;lj;jpd; bkhj;jg;gug;g[ = [π(R+r)l+πR2+πr2] r.m

				    = π [(R + r) l + R2 + r2]

				    = 22

7
[(5 + 2) 5 + 52 + 22]

				    = 22

7
 ( 35 + 25 + 4)

				    = 
1408

7
 = 201.14 kP2
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	 3.	 �45br.kP cauKs;s Xh; ,ilf;fz;lj;jpd; 
,Ug[w Mu=;fs; Kiwna 28 br.kP/ 7 br.kP vdpy; 
,ilf;fz;lj;jpd; fd msitf; fhz;f.

jPh;t[:

h = 45 br.kP/ R = 28 br.kP/ r = 7 br.kP

,ilf;fz;lj;jpd; fdmst[ = 1

3
 πh[R2 +Rr + r2] f.m

= 1

3
 × 22

7
 × 45[282 + 28 × 7 + 72]

= 1

3
 × 22

7
 × 45[784 + 196 + 49]   ⇒ 1

3
 × 22

7
 × 45 × 1029

= 22 × 15 × 147 = 48510 br.kP3

	 4.	� cauk; 16 br.kP cila xU Tk;gpd; ,ilf;fz;l 
totpy; mike;j bfhs;fyd; xd;wpd; nkw;g[wk; jpwe;j 
epiyapy; cs;sJ. fPH;g;g[w Muk; 8 br.kP kw;Wk; nkw;g[w 
Muk; 20 br.kP bfhz;;l bfhs;fydpy; KGikahfg; ghy; 
epug;gg;gLfpwJ. xU ypl;lh; ghypd; tpiy `40 vdpy;/ 
epug;gg;gLk; ghypd; bkhj;j tpiyiaf; fhz;f.

jPh;t[:

	 h = 16 br.kP, r = 8 br.kP, R = 20 br.kP

,ilfz;lj;jpd; fdmst[ = 1

3
 πh[R2 + Rr + r2] f.m

= 1

3
 × 22

7
 × 16[202 + 20(8) + 82] 

= 1

3
 × 22

7
 × 16[400 + 160 + 64]	 ⇒ = 1

3
 × 22

7
 × 16 × 624

= 10459 br.kP3 = 10.459 ypl;lh;

1 ypl;lh; ghypd; tpiy ` 40
10.459 ypl;lh; ghypd; tpiy = 10.459 × 40 = `418.36

	 5.	 �Xh; cUisapd; kPJ Xh; miuf;nfhsk; ,ize;jthW 
cs;s xU bghk;ikapd; bkhj;j cauk; 25 br.kP MFk;.  
mjd; tpl;lk; 12 br.kP vdpy;/ bghk;ikapd; bkhj;jg; 
g[wg;gug;igf; fhz;f.

jPh;t[:

tpl;lk; d = 12 br.kP, r = 6 br.kP�

6 6
12 br.kP

25
 b

r
.k

P

cUisapd; cauk; h = 25 – 6 = 19 br.kP
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bghk;ikapd; bkhj;j g[wg;gug;g[

= �cUisapd; tisgug;g[ + miuf;nfhsj;jpd; 
tisgug;g[ + cUisapd; mog;gug;g[ 

	 =	 2πrh + 2πr2 + πr2 r.m

	 =	 2πrh + 3πr2 = πr (2h + 3r)

	 =	 22

7
 × 6 × (38 + 18)     ⇒  22

7
 × 6 × 56 

	 = 	 1056 br.kP2

	 6.	 �ehjd; vd;w bghwpapay; �

22
8

1.51.5

12 br.kP

		�  khzth; Xh; cUisapd; 
,Ug[wKk; Tk;g[fs; 
cs;sthW khjphp xd;iw 
cUthf;fpdhh;. khjphpapd; 
ePsk; 12 br.kP kw;Wk; 

		�  tpl;lk; 3 br.kP MFk;. xt;bthU Tk;gpd; cauKk;  
2 br.kP ,Uf;Fkhdhy; ehjd; cUthf;fpa khjphpapd; fd 
msitf; fhz;f. 
jPh;t[:

cUis:
	 tpl;lk; d = 3 br.kP/ Muk; r = 1.5 br/kP

	 cauk; h1 = 12 – (2 + 2) = 8 br/kP

Tk;gpd; cauk;:

	 Muk; r = 
3

2
 br/kP, cauk; h1 = 2 br/kP

khjphpapd; fdmst[	=	� cUisapd; fdmst[ + 2 Tk;gpd; 

fdmst[

=  πr2 h1 + 2  πr2 h2				    ⇒  πr2 [h1 + 2 1

3
 h2]

=  	22

7
 × 

3

2
 × 

3

2
[8 + 

2

3
 × 2]	 ⇒  22

7
 × 

9

4
[8 + 

4

3
]

=  
99 28

14 3
 
  

 = 66 br/kP

	 7.	� tpl;lk; 14 br.kP/ cauk; 8 br.kP cila xU 
jpz;k neh;tl;lf; Tk;g[/ Xh; cs;sPlw;w nfhskhf 
cUkhw;wg;gLfpwJ. nfhsj;jpd; btsptpl;lk; 10 br.kP 
vdpy;/ cs;tpl;lj;ijf; fhz;f.

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


270 Å˜ò£M¡.....

jPh;t[:

Tk;gpd; tpl;lk; d =14 br.kP, Muk; r = 7 br.kP/ 

cauk; h = 8 br/kP

	 4

3
 π(R3 – r3)	 =	 1

3
  πr2h

	 4

3
 π(53 – r3)	 =	 1

3
 π × 7 × 7 × 8

	 125 – r3	 =	 7 7 8

4

× ×  

	 125– r3	 =	 98
	 r3	 =	 27
	 r3	 =	 33

	 r	 =	 3
nfhsj;jpd; cs;tpl;lk; =2(r) = 2(3) = 6 br/kP

	 8.	 �Xh; cs;sPlw;w miuf;nfhs Xl;od; cl;g[w kw;Wk; 
btspg;g[w tpl;l=;fs; Kiwna 6 br.kP kw;Wk; 10 br.kP 
MFk;. mJ cUf;fg;gl;L 14 br.kP tpl;lKs;s xU 
jpz;k cUisahf;fg;gl;lhy;/ mt;t[Uisapd; cauk; 
fhz;f.

jPh;t[:

	 cs;sPlw;w miuf;nfhsk; 	 cUis

	 btsptpl;lk; = 10 br/kP	 tpl;lk; = 14 br/kP

	 Muk;/ R = 5 br/kP	 Muk; = 7 br/kP

	 cs;;tpl;lk; = 6 br/kP	 cauk;/ h = ?
	 Muk;/ r = 3 br/kP

	cUisapd; fd mst[	 =	� cs;sPlw;w miunfhsj;jpd; 

fd mst[

	 πr2 h	 =	 2

3
 π(R3 – r3) 

	 π × 7 ×7 × h	 =	
2

3
 π(53 – 33)

	 7 ×7 × h	 =	
2

3
(125 – 27) 

	 h	 =	
2

3
 × 

98

7 7×
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cUisapd; cauk;/	 h	 =	 4

3
 = 1.33 br/kP

	 9.	 �6 br.kP MuKs;s xU jpz;kf; nfhsk; cUf;fg;gl;Lr; 
rPuhd jokDs;s Xh; cs;sPlw;w cUisahf khw;wg; 
gLfpwJ. cUisapd; btspMuk; 5 br.kP cauk; 32 br.kP 
vdpy;/ cUisapd; jokidf; fhz;f.

jPh;t[:

nfhsk;: Muk;/ r = 6 br/kP

cs;sPlw;w cUis: �btsp Muk;/ R = 5 br/kP/ cauk; h = 32, 
r =?

cs;sPlw;w cUisapd; fdmst[ = nfhsj;jpd; fdmst[

	 π(R2 – r2)h	 =	 4

3
 πr3

	 π(52 – r2)32	 =	 4

3
 π × 6 × 6 × 6

	 (25 – r2)	 =	 4 6 6 6

3 32

× × ×
×

	 25 – r2	 =	 9
	 25 – 9	 =	 r2

	 r2	 =	 16  ⇒ r = 4
cUisapd; jokd; = R – r = 5 – 4 = 1 br/kP

	 10.	 �rPD tP;l;od; nky;epiy ePh;j;bjhl;o cUis totpy; 
cs;sJ. mjd; Muk; 60 br.kP/ cauk; 105 br.kP MFk;. 2 kP 
× 1.5 kP × 1 kP ghpkhz=;fis cila xU fdr;brt;tff; 
fPH;epiy ePh; bjhl;oapypUe;J ePh; ce;jg;gl;L nknya[s;s 
cUis totj; bjhl;o KGikahf epug;gg;gLfpwJ. 
bjhlf;fj;jpy; fPH;j; bjhl;oapy; ePh; KGikahf 
,Ug;gjhff; fUJf. nky;epiy bjhl;of;F ePh; Vw;wpa 
gpwF kPjKs;s ePhpd; fd msitf; fhz;f.

jPh;t[:

nky;epiy ePh;j;bjhl;o (cUis) 
Muk;/ r = 60 br.kP/ cauk;/ h = 105 br.kP.

fdbrt;tfk;

l = 2 kP = 200 br.kP/ b = 1.5 kP = 150 br.kP, h = 1 kP = 100 br.kP

fPH;epiy bjhl;oapy; kPjKs;s ePhpd; fdmst[
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	 =	� fPH;epiy bjhl;oapd; fd mst[ (fdbrt;tfk;) 
–  ePhpd; fdmst[ (cUis) 

	 =	 l × b × h – πr2h
	 =	 200 × 150 × 100 – 22

7
 × 60 × 60 × 105

	 =	 3000000 – 1188000 
	 =	 1812000 br.kP3  = 1812 ypl;lh;

	 11.	� 14 br.kP tpl;lKs;s FHhapypUe;J 15 fp.kP / kzp vd;w 
ntfj;jpy; 50 kP ePsk; kw;Wk; 44 kP mfyk; bfhz;l xU 
brt;tf totj; bjhl;oapDs; jz;zPh; gha;fpwJ. 
vt;tst[ neuj;jpy; jz;zPhpd; kl;lk; 21 br.kP?f;F 
caUk;;. 

jPh;t[:

	 cUis (FHha;)	 fdr;brt;tfj;bjhl;o

	 tpl;lk; = 14 br.kP	 ePsk; = 50 kP

	 Muk;, r = 7 br.kP	 mfyk;/ b = 44 kP

	 r = 7

100
 kP 	 cauk; h = 

21

100
 kP

jz;zPhpd; ntfk; = 15 fp.kP/kzp = 15000 kP/kzp

T kzp neuj;jpy; FHha;  

tHpna btspnaw;wg;gl;l  

jz;zPhpd; fdmst[

 

=
 �brt;tf bjhl;oapy; 

gha;r;rg;gl;l jz;zPhpd; 

fdmst[ 

btl;L gug;g[ × neuk; × ntfk;	=	 l × b × h 
	 πr2 × T × ntfk;	 =	 l × b × h 

	 22

7
 × 7

100
 × 7

100
 × T × 15000	 =	 50 × 44 × 

21

100

 	 T	 =	
22 21

11 7 3

×
× ×

; 

	 T	 = 2 kzp neuk;

	 12.	 �6 br.kP Muk;/ kw;Wk; 15 br.kP cauk; bfhz;l Xh; cUis 
totg;  ghj;jpuk; KGtJkhf gdpf;TH; (ice cream) 
cs;sJ. me;j gdpf;THhdJ/ Tk;g[ kw;Wk; miuf;nfhsk; 
,ize;j totj;jpy; epug;gg;gLfpwJ. Tk;gpd; cauk; 
9 br.kP kw;Wk; Muk; 3 br.kP vdpy;/ ghj;jpuj;jpy; cs;s 
gdpf;TiH epug;g vj;jidf; Tk;g[fs; njit>
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jPh;t[:

cUis	 Tk;g[	     miunfhsk;

Muk; r = 6 br.kP	 Muk; r = 3 br.kP	     Muk; r = 3 br.kP

cauk; h = 15 br.kP	 cauk; h = 9 br.kP

gdpf;TH; epug;g njitahd Tk;g[fspd; vz;zpf;if

	 =	
+

cUisapd; fd mst[

Tk; gpd; fd mst [  miuf; nfhsj; jpd; fdmst[

	 =	
2

2 31 2
3 3

r h

r h r

π

π π+
 = 

2

2 31 2
3 3

r h

r h r

π

π  +  

	 =	
6 6 15

1 2
3 3 9 3 3 3

3 3

× ×

× × × + × × ×

	 =	 6 6 15

27 18

× ×
+

 = 
6 6 15

45

× ×
 = 12

	 13.	� Xh; miuf;nfhs totf; fpz;zj;jpd; tpspk;g[ tiuapy; 
gHr;rhW epuk;gpa[s;sJ. cauj;ijtpl 50% mjpf Muk; 
bfhz;l cUis totg; ghj;jpuj;jpw;Fg; gHr;rhW 
khw;wg;gLfpwJ. miuf;nfhsk; kw;Wk; cUis 
Mfpatw;wpd; tpl;l=;fs; rkkhdhy; fpz;zj;jpypUe;J 
vt;tst[ rjtPjg; gHr;rhW cUis tot ghj;jpuj;jpw;F 
khw;wg;gLk;>

jPh;t[:

miuf;nfhsk;	 cUis

Muk; =  r	 Muk; = r

	 r	 = h +
1

2
 h = 3

2
 h

miunfhsj;jpd; fd mst[	 = 
2

3
 πr3 = 

2

3
 π

3
3

2
h 

    

				    = 
2

3
 π 27

8
 h3 = 

9

4
 πh3

cUisapd; fd mst[	 =	 πr2h = π
2

3

2
h 

  
 h
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		  =	 π × 
9

4
h2 h = 

9

4
  πh3

100% gHr;rhW khw;wg;gLfpwJ.

	 14.	� Xh; cUisapd; kPJ xh; ,ilf;fz;lk; ,ize;jthW 
mike;j xU g[dypd; bkhj;j cauk; 20 br.kP/ 
cUisapd; cauk; 12 br.kP/ kw;Wk; tpl;lk; 12 br.kP 
MFk;. ,ilf;fz;lj;jpd; nkw;g[w tpl;lk; 2.4 br.kP 
vdpy;/ g[dypd; btspg;g[wg; gug;igf; fzf;fpLf.

jPh;t[:

h1 kw;Wk; h2 vd;gd Kiwna ,ilf;fz;lk; kw;Wk; 

cUisapd; cauk; vd;f. 

R kw;Wk; r vd;gd ,ilf;fz;lj;jpd; nky; kw;Wk; 

fPH;g;g[w Mu=;fs; vd;f.

,=;F/ R = 12 br.kP, r = 6 br.kP, h2 = 12 br.kP, 
h1 = 20 – 12 = 8 br.kP

,ilf;fz;lj;jpd; rha[auk; l	 =	 2 2
1( )R r h− +  myFfs;.

	 l	 =	 36 64+  = 10 br.kP

btspg;g[wg; gug;g[	 =	 2πrh2 + π(R+r)l r.myFfs;

		  =	 π[2rh2 + (R + r)l]
		  =	 π[(2 × 6 × 12) + (18) × (10)]
		  =	 π(144+180)

		  =	 22

7
 × 324=1018.28

vdnt/ g[dypd; btspg;g[w gug;g[ 1018.28 r.br.kP. MFk;.

	 15.	 �xU tl;lf;nfhz totpy; cs;s cnyhfj; jfl;od; 
Muk; 21 br.kP kw;Wk; ikaf;nfhzk; 216° MFk;. tl;l 
nfhzg;gFjpapd; Mu=;fis ,izj;J cUthf;fg;gLk; 
Tk;gpd; fdmsitf; fhz;f.

jPh;t[:

	 ikaf;nfhzk; D = 216°
	 tl;lf;nfhzg;gFjpapd; Muk; = Tk;gpd; rha[auk;

	 mjhtJ l = 21 br.kP

	� tl;lf;nfhzg;gFjpapd; tpy;ypd; ePsk; = Tk;gpd; 

mor;Rw;wst[

	
360

D
 × 2πR = 2πr	    ⇒ 216

360
 × 21 = r    ⇒ r =12.6
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	 h	 =	 2 2l r−  

		  =	
2 221 (12.6)−  ⇒ 441 158.76−   ⇒ 282.24

		  =	 16.8 br.kP

∴ Tk;gpd; fd mst[		 =	 1

3
 πr2 h

		  =	 1

3
 × 22

7
 × 12.6 × 12.6 × 16.8

		  =	 22 × 4.2 × 12.6 × 2.4
		  =	 2794.17 f.br.kP

	 16.	 �fpj;jhidf; bfhz;L 7kP MuKk; 24 kP cauKk; cila 
xU Tk;g[ totf; Tlhuk; cUthf;fg;gLfpwJ. brt;tf 
totf; fpj;jhdpd; mfyk; 4kP vdpy;/ mjd; ePsk; fhz;f.
jPh;t[:

Tk;gpd; Muk;/ r = 7 kP: cauk;/ h = 24 kP

	 rha[auk; l	 =	 2 2h r+

		  =	 2 224 7+  = 576 49+  = 625
	 l	 =	 25 kP

Tk;gpd; tisgug;g[	 	 =	 πrl

		  =	 22

7
 × 7 × 25 

		  =	 550 r.kP

fpj;jhd; Jzpapd; mfyk; = 4 kP

brt;tf tot fpj;jhd; Jzpapd; gug;g[	= l × b 
				    = l × 4
brt;tf tot fpj;jhd; 		  Tk;g[ tot Tlhuj;jpd;

Jzpapd; gug;g[	 =	� tisgug;g[

	 4l	 =	 550
	 l	 =	 550/4 ⇒ l = 137.5 kP

	 17.	� cauk; 10 br.kP kw;Wk; tpl;lk; 4.5 br.kP cila xU 
neh;tl;l cUisia cUthf;f 1.5 br.kP tpl;lKk;/  
2 kp.kP jokd; bfhz;l vj;jid tl;l tpy;iyfs; 
njit>

jPh;t[:

tl;ltpy;iyapd; tpl;lk; = 1.5 br.kP (rpwpa cUis)
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	 r = 
1.5

2
 = 0.75 br.kP 

	 h = 2 kp.kP = 0.2 br.kP 

	 bghpa cUisapd; tpl;lk; = 4.5 br.kP 

	 R  = 2.25 br.kP 	 H = 10 br.kP 

	tl;ltpy;iyfspd;

vz;zpf;if 		  =	
bghpa cUisapd; fdmst[

rpwpa cUisapd; fdmst[

 		  =	
2

2

R H
r h

π
π

 = 

9 9
10

4 4
3 3 2
4 4 10

× ×

× ×

		  =	 450 tl;l tpy;iyfs;
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 rpe;jid tpdhf;fs; jPh;t[fSld; 5 kjpg;bgz;fs;

	 1.	� 32 br.kP cauKk; kw;Wk; 18 br.kP MuKk; cila Xh; 
cUis tot thspapy; KGikahf kzy; cs;sJ. 
,e;j kzy; jiuapy; bfhl;lg;gl;L Tk;g[ totpy; 
mikf;fg;gLfpwJ. me;jf; Tk;gpd; cauk; 24 br.kP vdpy; 
mjd; Muk;/ rha[auj;ijf; fhz;f.

jPh;t[:

	cUis tot thspapd; fdmst[	 =	πr2h
			   =	π × 18 × 18 × 32

	 Tk;gpd; fdmst[	 =	 1

3
 πr2h  ⇒ 1

3
 πr2 × 24

	 Tk;gpd; fdmst[	 =	 cUisapd; fdmst[

	 1

3
 πr2 × 24	 =	 π × 18 × 18 × 32

	 r2	 =	 18 × 18 × 2 × 2
	 r	 =	 18 × 2 = 36 br.kP 

∴ Tk;gpd; Muk; = 36 br.kP 

	 l2	 =	 r2 + h2

		  =	 362 + 242

		  =	 1296 + 576
		  =	 1872

⇒	 l	 =	 1872

	 l	 =	 2 × 2 × 3 × 13

	 l	 =	 12 13

∴ Tk;gpd; rha[auk; = 12 13  br.kP

	 2.	� 3 kP tpl;lKk; 14 kP MHKKs;s xU fpzW cUis 
totpy; btl;lg;gLfpwJ. mt;thW btl;Lk; 
nghJ njhz;obaLf;fg;gl;l kz; 4 kP mfyKs;s 
tl;l totkhf rPuhf gug;gg;gl;L xU nkil 
mikf;fg;gl;lhy; mk;nkilapd; cauj;ijf; fhz;f.

jPh;t[:

	 tpl;lk; = 3 kP

	 ∴ Muk;/ r = 3

2
 kP;   R – r = 4  ⇒ R – 3

2
 =4 ∴ R = 

11

2
	 cauk;/ h = 14 kP     
	 njhz;o vLf;fg;gl;l kz;zpd; fdmst[ = πr2h

				    = π × 3

2
 × 3

2
 × 14
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fpzw;iw Rw;wp mikf;fg;gl;l tl;l tisaj;jpy; cs;s 

kz;zpd; gug;g[ = π(R2 – r2) h

		  =	π ×
2 2

11 3

2 2

    −         
 × h

		  =	π × 
121 9

4 4
 −  

 × h  	 ⇒ π × 112

4
 × h

		  =	π × 28 × h

	 ∴ π × 28 × h	 =	π × 3

2
 × 3

2
 ×14	 ⇒ h = 

1

2
 × 

9

4
  = 9

8

∴ njitahd cauk; = 9

8
 br.kP.

	 3.	� 10.5 br.kP MuKs;s xU jplf;nfhsk; cUf;fg;gl;L/ 
rpWrpW Tk;g[fshf thh;f;fg;gLfpwJ. Tk;gpd; Muk; 
3.5 br.kP vdt[k; cauk; 3 br.kP vdt[k; bfhz;lhy;/ 
thh;f;fg;gLk; Tk;g[fspd; vz;zpf;ifiaf; fhz;f.

jPh;t[:

nfhsj;jpd; fdmst[ = 4

3
 πr3

	 =	 4

3
 π × 10.5 × 10.5 × 10.5� [r = 10.5 cm]

Tk;gpd; fdmst[	=	 1

3
 πr2h

	 =	 1

3
 π × 3.5 × 3.5 × 3

cUthf;fg;gLk; Tk;g[fspd; 

vz;zpf;if	 =	

4
10.5 10.5 10.5

3
1

3.5 3.5 3
3

π

π

× × ×

× × ×

	 =	 126

	 4.	� 6 br.kP/ 8 br.kP/ 10 br.kP MuKila @d;W nfhs=;fs; 
cUf;fg;gl;L/ xU jplf; nfhskhf khw;wg;gLfpwJ. 
cUthf;fg;gl;l jplf;nfhsj;jpd; Muk; fhz;f.
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jPh;t[:

bghpa nfhsk;	 rpW nfhsk;

  R = ?	   r1 = 6 cm
	   r2 = 8 br.kP

	   r3 = 10 br.kP

	bghpa nfhsj;jpd; fdmst[

	 =	� @d;W rpW nfhs=;fspd; 

fdmst[fspd; TLjy;

	 4

3
 πR3	 =	 4

3
 π[r1

3+ r2
3+ r3

3]

	 R3	 =	 r1
3+ r2

3+ r3
3

	 R3	 =	 (6)3+ (8)3+ (10)3

	 R3	 =	 216 + 512 + 1000
	 R3	 =	 1728
	 R	 =	 12 br.kP

cUthf;fg;gl;l jplf; nfhsj;jpd; Muk; = 12 br.kP

	 5.	 �5.5br.kP/ 10 br.kP kw;Wk; 3.5 br.kP Mfpatw;iw gf;f 
mst[fshff; bfhz;l xU fdr;brt;tfj;ij cUthf;f/ 
1.75 br.kP tpl;lKk;/ 2 kp.kP jokDk; bfhz;l bts;sp 
ehza=;fs; vj;jid cUf;fg;gl ntz;Lk;>
jPh;t[:

bts;sp ehzak;:	 fdr;brt;tfk;:

tpl;lk; = 1.75 br.kP	 ePsk; (h) = 10 br.kP

Muk; = 175

200
 br.kP	 mfyk; (b) = 5.5 br.kP

jokd;(h) = 2kp.kP = 2

10
br.kP	 cauk; (h) = 3.5 br.kP

	 njitahd ehza=;fspd; vz;zpf;if

	 	 =	 fdr;brt;tfj;jpd; fdmst[

xU ehzaj;jpd; fdmst[

		  =	
2

l b h
r hπ

× ×    ⇒  
10 5.5 3.5

22 175 175 2
7 200 200 10

× ×

× × ×

		  =	 10 5.5 3.5 7 200 200 10

22 175 175 2

× × × × × ×
× × ×

		  =	 400
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	 6.	 �xU ,ilf;fz;lj;jpd; ,UKidfspd; Rw;wst[fs; 
Kiwna 48 br.kP/ 36 br.kP vdpy;  ,ilf;fz;lj;jpd; 
cauk; 11 br.kP vdf;bfhz;L mjd; fdmst[ fhz;f.

jPh;t[:

bfhLf;fg;gl;lJ: 2πR = 48 kw;Wk; 2πr = 36;  h = 11br.kP

		  R = 24

π
	   r = 

18

π
,ilf;fz;lj;jpd; fdmst[

	 =	 1

3
 πh [R2+r2+Rr]

	 =	 1

3
π(11)

2 2
24 18 24 18

π π π π
      + +             

	 =	 11

3
π

2

576 324 432

π
+ + 

  

	 =	 11

3π
[1332]    ⇒ 

11

2

7

3 22

×
×

 [1332]

	 =	 7(1332)

6
	 =	 1554 br.kP3

	 7.	� jiyfPHhf itf;fg;gl;l xU neh;tl;lf; Tk;g[ totpy; 
cs;s xU ePh;epiy bjhl;oapd; cauk; 8 br.kP/ Muk; 5 
br.kP MFk;. KGtJk; ePh; epug;gg;gl;l bjhl;oapDs; 
0.5 br.kP MuKila fhhPa Fz;Lfs; rpytw;iw nghLk; 
nghJ ehd;fpy; xU g=;F jz;zPh; btspnaWfpwJ. 
nghlg;gl;l fhhpa Fz;Lfspd; vz;zpf;ifiaf; 
fhz;f.

jPh;t[:

h = 8 br.kP	 r = 5 br.kP

Tk;g[ totj; bjhl;oapy; cs;s ePhpd; fdmst[

	 =	 1

3
 πr2h

	 =	 1

3
 × 22

7
 × 5 × 5 × 8

	 =	 4400

21
 br.kP 3
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fhhPa Fz;Lfspd; fdmst[ 
	 =	 1

4
× [Tk;gpy; cs;s ePhpd; fdmst[]

	 =	 1

4
 × 

4400

21
 = 

1100

21
 cm3

fhhPa Fz;od; Muk; (r) = 0.5 br.kP

fhhPa Fz;od; fdmst[ =  πr3	 ⇒ 4

3
 × 22

7
 × (0.5)3

	 =	 4

3
 × 22

7
 × 5

10
 × 5

10
 × 5

10
fhhPa Fz;Lfspd; vz;zpf;if

	 =	 fhhPaf; Fz;Lfspd; bkhj;j fdmst[

xU fhhPaf; Fz;od; fdmst[

	 =	

1100
21

4 22 5 5 5
3 7 100

× × × ×
× ×

 = 10

 gapw;rpf;fhd tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� xU kUe;J Fg;gp/ xh; cUisapd; ,Ug[wKk; 

miuf;nfhsk; ,ize;j totpy; cs;sJ. Fg;gpapd; 

bkhj;j ePsk; 12 kp.kP tpl;lk; 3 kp.kP vdpy; mjpy; 

milf;fg;gLk; kUe;jpd; fdmsitf; fhz;f.

	 2.	� cauk; 2.4 br.kP kw;Wk; tpl;lk; 1.4 br.kP bfhz;l xU 

jpz;k cUisapy; ,Ue;J mnj tpl;lKk; cauKk; 

cs;s xU Tk;g[ btl;o vLf;fg;gl;lhy; kPjKs;s 

jpz;kj;jpd; fdmst[ vt;tst[ fd br.kP MFk;>

	 3.	� xU jpz;kj;jpd; mog;g[wk; 6 br.kP Muk; 

cila miuf;nfhs totpYk; nkw;g[wk; 
12 br.kP cauKk; 6 br.kP MuKk; bfhz;l 

Tk;g[ totpYk; cs;sJ. KGtJk; ePuhy; 

epug;gg;gl;l Xh; cUisapd; mog;g[wj;ijj; 

bjhLkhW mj;jpz;kk; itf;fg;gLk;nghJ btspnaWk; 

ePhpd; fdmsitf; fhz;f. cUisapd; Muk; 6 br.kP; 

kw;Wk; cauk; 18 br.kP vdf; bfhs;f.
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	 4.	� 7 br.kP gf;f mst[s;s fdr;rJuj;jpd; kPJ Xh; 

miuf;nfhsk; glj;jpy; cs;sthW 

bghUe;jpa[s;sJ. jpz;kj;jpd; g[wg;gug;g[ 

fhz;f.

	 5.	� fdr;rJuj;jpd; xU gFjpapy; l myFfs; �

		�  tpl;lKs;s (fdrJuj;jpd; gf;f mstpw;Fr; 

rkkhd) Xh; miuf; nfhsk; (glj;jpy; 

cs;sJnghy) btl;lg;gl;lhy; kPjKs;s 

jpz;kj;jpd; g[wg;gug;igf; fhz;f.

	 6.	� mUs; jdJ FLk;g tpHhtpw;F 150 egh;fs; j=;;Ftjw;F 

xU Tlhuk; mikf;fpwhh;. Tlhuj;jpd; mog;gFjp 

cUis totpYk; nkw;gFjp Tk;g[ totpYk; cs;sJ. 

xUth; j=;Ftjw;F 4 br.kP mog;gFjp gug;g[k; 40 f.kP 

fhw;Wk; njitg;gLfpwJ. Tlhuj;jpy; cUisapd; 

cauk; 8 kP vdpy;/ Tk;gpd; cauk; fhz;f.

 rpe;jid tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� 120 br.kP/ ePsKk; 84 br.kP tpl;lKk; bfhz;l xU 

rhiyia rkg;gLj;Jk; cUisiaf; bfhz;L (Road 
Roller) xU tpisahl;Lj;jply; rkg;gLj;jg;gLfpd;wJ. 

tpisahl;Lj; jpliy rkg;gLj;j ,t;t[Uis 500 
KGr; Rw;;Wfs; RHy ntz;Lk;. tpisahl;Lj; jpliy 

rkg;gLj;j xU r.kPl;lUf;F 74 igrh tPjk; jpliyr; 

rkg;gLj;j MFk; bryitf; fhz;f.

	 2.	� 18 br.kP MuKs;s jpz;k cnyhf nfhskhdH cUf;fg;gl;L 

@d;W rpwpa btt;ntW mst[s;s nfhs=;fshf 

thh;f;fg;gLfpd;wJ. mt;thW thh;f;fg;gl;l ,uz;L 

jpz;kf; nfhs=;fspd; Mu=;fs; Kiwna 2 br.kP  kw;Wk; 12 
br.kP vdpy; @d;whtJ nfhsj;jpd; Muj;ijf; fhz;f.

	 3.	� xU jplg;bghUshdJ cUisapd; ,Ug[wKk; 

miuf;nfhsk; ,ize;j totpy; cs;sJ. jplg;bghUspd; 

bkhj;j cauk; 19 br.kP kw;Wk; cUisapd; tpl;lk; 7 

br.kP vdpy; jplg;bghUspd; bkhj;jg; g[wg;gug;g[ fhz;f.

	 4.	� xU TlhukhdJ cUisapd; kPJ Tk;g[ mike;jhw;nghy; 

cs;sJ. cUis totg; gFjpapd; cauk; kw;Wk; 

tpl;lk; Kiwna 2.1 kP kw;Wk; 4 kP. nkYk; Tk;g[ totg; 

gFjpapd; rha[auk; 2.8kP vdpy; Tlhuk; cUthf;f 
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njitahd fpj;jhd; Jzpapd; gug;gpidf; fhz;f. 

1r.kP fpj;jhd; Jzpapd; tpiy `500 vdpy; Tlhuj;ij 

cUthf;f njitahd fpj;jhd; Jzpapd; tpiyapidf; 

fhz;f. [Tlhuj;jpd; mog;gFjpf;F fpj;jhd; Jzp 

njitapy;iy vdf; bfhs;f]
	 5.	� xU ghj;jpukhdJ jiyfPHha; itf;fg;gl;l Tk;g[ 

totpy; cs;sJ. ghj;jpuj;jpd; cauk; 8 br.kP kw;Wk; cr;rpg; 

gFjpapd; Muk; 5 br.kP. ghj;jpuk; KGtJk; jz;zPh; 

cs;sJ. 0.5 br.kP MuKila fhhPa Fz;Lfs; rpytw;iw 

ghj;jpuj;jpDs; nghLk;nghJ ehd;fpy; xU g=;F jz;zPh; 

btspnaWfpwJ vdpy; ghj;jpuj;jpDs; nghlg;gl;l fhhPa 

Fz;Lfspd; vz;zpf;ifiaf; fhz;f.

	 6.	� 12 br.kP tpl;lKk;/ 15 br.kP cauKk; cila xU 

cUis tot ghj;jpuk; epiwa gdpf;TH; cs;sJ. 12 br.kP 

cauKk;/ 6 br.kP tpl;lKk; bfhz;l rpW Tk;g[fspy;/ 

gdpf;THhdJ Tk;g[fspd; cr;rpfspy; miuf;nfhs 

totj;jpid Vw;gLj;JkhW epug;gg; gLfpwJ. gdpf;TH; 

epug;gg;gLk; Tk;g[fspd; vz;zpf;ifiaf; fhz;f.

	 7.	� xU cs;sPlw;w nfhs tot Kl;il Xl;od; cs; Muk; 

8 br.kP nkYk; fdmst[ 1952

3

π  f.br.kP vdpy; Kl;il 

Xl;od; jokidf; fhz;f.

	 8.	� xU cs;sPlw;w nfhsj;jpd; cs; Muk; kw;Wk; btsp Muk; 

Kiwna 3 br.kP/ 5 br.kP MFk;. cs;sPlw;w nfhskhdJ 

cUf;fg;gl;L 2 2

3
 br.kP cauKila xU cUisahf 

khw;wg;gLfpwJ. khw;wg;gl;l cUisapd; tpl;lk; fhz;f.

	 9.	� xU khj;jpiu Fg;gpahdJ cUisapd; ,Ug[wKk; 

miuf;nfhsk; mike;j totpy; cs;sJ. khj;jpiuf; 

Fg;gpapd; ePsk; 14 kp.kP. nkYk; mjd; tpl;lk; 5 kp.kP 

vdpy; khj;jpiuf; Fg;gpapd; tisgug;g[ fhz;f.

	 10.	� 60 br.kP MuKila miuf; nfhsj;jpd; kPJ Tk;g[ 

itj;jhw; nghy; xU jplg;bghUs; cs;sJ. Tk;g[g; 

gFjpapd; cauk; 120 br.kP MFk;. 60 br.kP MuKk; 

180 br.kP cauKk; cila xU cUisapd; 

mog;gFjpia jplg;bghUs; bjhLk;go epWj;jg;gl;lhy;/ 

cUisapypUe;J btspnaWk; jz;zPhpd; fdmsitf; 

fhz;f.
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g[s;spapaYk; epfH;jft[k;
myF

8
 gyt[s; bjhpt[ tpdhf;fs; 1 kjpg;bgz;

	 1.	� fPnH bfhL;f;fg;gl;litfspy; vJ guty; msit 
,y;iy>
1) tPr;R 	 2) jpl;l tpyf;fk;
3) Tl;Lr; ruhrhp	 4) tpyf;f th;f;fr; ruhrhp
� tpil: 3)

	 2.	 8, 8, 8, 8, 8 …. 8 Mfpa jutpd; tPr;R
1) 0	 2) 1
3) 8	 4) 3� tpil: 1)

	 3.	� ruhrhpapypUe;J fpilf;fg; bgw;w jut[g; g[s;spfSila 
tpyf;f=;fspd; TLjyhdJ
1) vg;bghGJk; kpif vz;	 2) vg;bghGJk; Fiw vz;
3) g{r;rpak; 	 4) g{r;rpakw;w KGf;fs;
� tpil: 3)

	 4.	 �100 jut[g; g[s;spfspd; ruhrhp 40 kw;Wk; jpl;ltpyf;fk; 3 
vdpy;/ jut[fspd; th;f;f=;fspd; TLjyhdJ
1) 40000	 2) 160900
3) 160000	 4) 30000� tpil: 2)

	 5.	 �Kjy; 20 ,ay; vz;fspd; tpyf;f th;f;fr; ruhrhpahdJ
1) 32.25	 2) 44.25
3) 33.25	 4) 30� tpil: 3)

	 6.	 �xU jutpd; jpl;ltpyf;fkhdJ 3. xt;bthU kjpg;iga[k;  
5-My; bgUf;fpdhy; fpilf;Fk; g[jpa jutpd; tpyf;f 
th;f;fr; ruhrhpahdJ
1) 3	 2) 15
3) 5	 4) 225� tpil: 4)

	 7.	� x, y, z Mfpatw;wpd; jpl;ltpyf;fk; p-vdpy;/ 3x + 5, 3y + 5, 
3z + 5 Mfpatw;wpd; jpl;ltpyf;fkhdJ
1) 3p+5	 2) 3p
3) p+5	 4) 9p+15� tpil: 2)
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	 8.	 �xU jutpd; ruhrhp kw;Wk; khWghl;Lf; bfG Kiwna 4 
kw;Wk; 87.5% vdpy; jpl;ltpyf;fkhdJ
1) 3.5	 2) 3
3) 4.5	 4) 2.5� tpil: 1)

	 9.	 bfhLf;fg;gl;litfspy; vJ jtwhdJ>
1) P(A)>1 	 2) 0≤P(A)≤1
3) P(φ) = 0	 4) P(A) + P( A ) = 1� tpil: 1)

	 10.	 �p rptg;g[/ q ePy/ r gr;ir epwf; THh=;fw;fs; cs;s xU 
FLitapy; ,Ue;J XU rptg;g[ THh=;fy; vLg;gjw;fhd 
epfH;jfthdJ.

1) q
p q r+ +

	 2) 
p

p q r+ +

3) p q
p q r

+
+ +

	 4) p r
p q r

+
+ +

� tpil: 2)

	 11.	� xU g[j;jfj;jpypUe;J rktha;g;g[ Kiwapy; xU gf;fk; 
njh;e;bjLf;fg;gLfpwJ. me;jg; gf;f vz;zpd; xd;whk; 
,l kjpg;ghdJ 7-I tplf; Fiwthf ,Ug;gjw;fhd 
epfH;jfthdJ

1) 3

10
	 2) 7

10

3) 3

9
	 4) 7

9
� tpil: 2)

	 12.	� xU egUf;F ntiy fpilg;gjw;fhd epfH;jfthdJ 
3
x , 

ntiy fpilf;fhky; ,Ug;gjw;fhd epfH;jft[ 2
3

 vdpy;/  
x-apd; kjpg;ghdJ

1) 2	 2) 1
3) 3	 4) 1.5� tpil: 2)

	 13.	� fkyk;/ FYf;fy; nghl;oapy; fye;Jbfhz;lhs;. m=;F 
bkhj;jk; 135 rPl;Lfs; tpw;fg;gl;ld. fkyk; btw;wp 

bgWtjw;fhd tha;g;g[ 1
9

 vdpy;, fkyk; th=;fpa 

rPl;Lfspd; vz;zpf;if/ 
1) 5	 2) 10
3) 15	 4) 20� tpil: 3)
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	 14.	� M=;fpy vGj;Jfs; {a, b, …, z}-apypUe;J Xh; vGj;J 
rktha;g;g[ Kiwapy; njh;t[ bra;ag;gLfpwJ. me;j vGj;J 
x-f;F Ke;ija vGj;Jfspy; xd;whf ,Ug;gjw;fhd 
epfH;jft[

1) 12

13
	 2) 1

13

3) 23

26
	 4) 3

26
� tpil: 3)

	 15.	 �xU gzg;igapy; ̀ 2000 nehl;Lfs; 10-k; ̀ 500 nehl;Lfs; 
15-k;, `200 nehl;Lfs; 25-k; cs;sd. xU nehl;L 
rktha;g;g[ Kiwapy; vLf;fg;gLfpd;wJ vdpy;/ me;j 
nehl;L `500 nehl;lhfnth my;yJ `200 nehl;lhfnth 
,Ug;gjw;fhd epfH;jft[ vd;d>

1) 1

5
	 2) 3

10

3) 2

3
	 4) 4

5
� tpil: 4)

 rpe;jid tpdhf;fs; 1 kjpg;bgz;

	 1.	 Kjy; gj;J gfh vz;fspd; tPr;R
1) 9	 2) 20
3) 27	 4) 5� tpil: 3)

	 2.	 Kjy; ‘n’ ,ay; vz;fspd; ruhrhp

1) (n(n +1))

2
	 2) n

2

3) n +1

2
	 4) n� tpil: 3)

	 3.	� xU ehzaj;ij @d;W Kiw Rz;Lk; nrhjidapy; 3 
jiyfs; my;yJ 3 g{f;fs; fpilf;f epfH;jft[

1) 1

8
	 2) 1

4

3) 3

8
	 4) 1

2
� tpil: 2)

	 4.	� xU rPuhd gfil xU Kiw cUl;lg;gLk;nghJ 
fpilf;Fk; vz;/ gfh vz; my;yJ gF vz;zhf 
,Ug;gjw;fhd epfH;jft[
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1) 1	 2) 0

3) 5

6
	 4) 1

6
� tpil: 3)

	 5.	 �x – 8, x – 5, x – 3, x, x + 2, x + 3, x + 5 kw;Wk; x + 7 vd;w 
rpy g[s;sp tptu=;fspd; tPr;Rf; bfG vdpy; “x” d; kjpg;g[ 
(,=;F x ∈Z+)
1) 32	 2) 23
3) 30	 4) 1� tpil: 2)

	 6.	 fPH;fhz;gdtw;Ws; vJ rhpay;y>
1) �"tpyf;f th;f;fr; ruhrhpapd;" kpif th;f;f @ynk jpl;l 

tpyf;fk; MFk;.

2) �"fhy;khd tpyf;fk;" vd;gJ rpjwy; msitfSs; 

xd;whFk;.

3) xU epfH;r;rpapd; epfH;jft[ 5 1

2

−  vd ,Uf;fyhk;.

4) p[A kw;Wk; B] vd;gJ P(A∪B) apidf; Fwpf;Fk;.

� tpil: 4)

	 7.	� fPH;f;fhQk; thf;fpa=;fspy; vit cz;ik>

		  1.	� E vd;w epfH;r;rpapd; epfH;jft[ + E my;yhj epfH;r;rpapd; 
epfH;jft[ = 1

		  2.	� epfH Koahj epfH;r;rpapd; epfH;jft[ 0 MFk;. mJnt 
``elf;f ,ayhj epfH;r;rp~~ vd miHf;fg;gLk;. 

		  3.	� fz;og;ghf epfGk; epfH;r;rpapd; epfH;jft[ 0 MFk;. 
mJnt ``cWjpahd epfH;r;rp~~ vd miHf;fg;gLk;. 

		  4.	� xU epfH;r;rpapd; epfH;jftpd; kjpg;g[ 0 tpw;Fk; 1 f;Fk; 
,ilg;gl;ljhFk;.

1) 1, 2 kw;Wk; 3	 2) 1, 2 kw;Wk; 4
3) 1, 3 kw;Wk; 4	 4) nkw;fhQk; midj;Jk;

� tpil: 2)

	 8.	 �xnu epiyapy; mike;j ,U fhypg; gzpapl=;fSf;F 
neh;Kfj;njh;tpy; xU Mz; kw;Wk; xU bgz; fye;J 
bfhs;fpd;wdh;. Mz; njh;e;bjLf;fg;gl epfH;jft[ 1

4
/ 

bgz; njh;e;bjLf;fg;gl epfH;jft[ 1
3

 vdpy; ,UtUk; 

		  njh;e;bjLf;fg;glhky; ,Ug;gjw;fhd epfH;jft[
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1) 1

2
	 2) 1

3

3) 1

4
	 4) 1

8
� tpil: 1)

	 9.	 �52 rPl;Lfs; ml=;fpa xU bjhFg;gpy; ,Ue;J xU rPl;L 
vLf;fg;gLfpwJ vdpy; fPH;f;fz;ltw;wpy; vJ cz;ik>

1) �njh;e;bjLf;fg;gLk; rPl;L ``ilkz;l;~~ Mf ,Uf;f 

epfH;jft[ = 1

2
2) ``\hh;l;~~y; ``V!;~~ Mf ,Ug;gjw;fhd epfH;jft[ = 1

52
3) ``\hh;l;~~ my;yhky; ,Ug;gjw;fhd epfH;jft[ = 1

4
4) uh$h my;yJ uhzpahf ,Ug;gjw;fhd epfH;jft[ = 1

26
� tpil: 2)

	 10.	 �,U gfilfs; xU Kiw xnu neuj;jpy; cUl;lg; 
gLfpd;wd vdpy; rhpahd tpilia njh;e;bjL.

1) �,U gfilfspYk; xnu vz; fpilf;fhky; 

,Ug;gjw;fhd epfH;jft[ = 5

6
2) Kf vz;fspd; TLjy; 10 vd fpilf;f epfH;jft[ = 1

6
3) �Kf vz;fspd; TLjy; xU ``th;f;fk;~~ my;yhky; 

,Ug;gjw;fhd epfH;jft[ = 
29

364) ,it midj;Jk;� tpil: 4)

	 11.	� ed;F fiyj;J mLf;fg;gl;l 52 rPl;Lfs; bfhz;l 
xU fl;oy; ,Ue;J xU rPl;L vLf;Fk;nghJ/ mJ 
``,uh$h~~ thfnth my;yJ ``V!;~~ Mfnth ,y;yhky; 
,Ug;gjw;fhd epfH;jft[

1) 
2

13
	 2) 11

13

3) 4

13
	 4) 8

13
� tpil: 2)
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 2 kjpg;bgz; tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	� bfhLf;fg;gl;l jut[g; g[s;spfSf;F tPr;R kw;Wk; tPr;Rf; 
bfG Mfpatw;iwf; fhz;f: 25, 67, 48, 53, 18, 39, 44.
jPh;t[:

kpfg; bghpa kjpg;g[/ L = 67; kpfr;rpwpa kjpg;g[/ S = 18. 
tPr;R R = L – S = 67 – 18 = 49

tPr;Rf; bfG = L -S

L + S
  =  67 -18

67 +18
  =  49

85
 = 0.576

	 2.	 bfhLf;fg;gl;l gutypd; tPr;R fhz;f.

taJ  
(tUl=;fspy;)

16-18 18-20 20-22 22-24 24-26 26-28

khzth;fspd; 

vz;zpf;if
0 4 6 8 2 2

jPh;t[:

,=;F kpfg; bghpa kjpg;g[ L = 28 
	 kpfr; rpwpa kjpg;g[	 S = 18
tPr;R	 R = L – S ⇒	 R = 28 – 18 = 10 tUl=;fs;

	 3.	� xU jutpd; tPr;R 13.67 kw;Wk; kpfg; bghpa kjpg;g[ 70.08 
vdpy; kpfr; rpwpa kjpg;igf; fhz;f.

jPh;t[:

tPr;R/ 		  R	 = 13.67
kpfg; bghpa kjpg;g[/ L	 = 70.08
tPr;R/ 		  R	 = L – S 
			   13.67	 = 70.08 – S
			   S	 = 70.08 – 13.67 = 56.41
vdnt/ kpfr; rpwpa kjpg;g[ 56.41

	 4.	� fPH;f;fhQk; jut[f;F tPr;R kw;Wk; tPr;Rf; bfGitf; 
fhz;f. 43.5, 13.6, 18.9, 38.4, 61.4, 29.8
jPh;t[:

43.5, 13.6, 18.9, 38.4, 61.4, 29.8
L = 61.4,  S = 13.6 
tPr;R/ R = L – S = 61.4 – 13.6= 47.8

tPr;Rf;bfG/ = L -S

L + S
 = 47.8

61.4 +13.6
 = 47.8

75.0
 = 0.64
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	 5.	 Kjy; 21 ,ay; vz;fspd; jpl;l tpyf;fj;ijf; fhz;f.

jPh;t[:

Kjy; 21 ,ay; vz;fspd; jpl;l tpyf;fk;

σ	 = 
2 1

12

n −  = 
2(21) 1

12

−  = 441 1

12

−  = 440

12
 = 36.66  

	 = 6.05
	 6.	 �xU jutpd; jpl;l tpyf;fk; 4.5 MFk;. mjpy; ,Uf;Fk; 

jut[g; g[s;sp xt;bthd;wpYk; 5-I fHpf;f fpilf;Fk; g[jpa 
jutpd; jpl;l tpyf;fk; fhz;f.

jPh;t[:

xU jutpd; jpl;l tpyf;fk; σ = 4.5
jut[g;g[s;sp xt;bthd;wpYk; 5 I fHpf;f/ fpilf;Fk; g[jpa 

jpl;l tpyf;fk; khwhJ.

vdnt g[jpa jutpd; jpl;ltpyf;fk; = 4.5.
	 7.	� xU jutpd; jpl;l tpyf;fk; 3.6 MFk;. mjd; xt;bthU 

g[s;spiaa[k; 3 My; tFf;Fk;nghJ fpilf;Fk; g[jpa 
jutpd; jpl;l tpyf;fk; kw;Wk; tpyf;f th;f;fr; ruhrhpiaf; 
fhz;f.

jPh;t[:

xU jutpd; jpl;l tpyf;fk; σ = 3.6
jut[g;g[s;sp xt;bthd;wpYk; 3 My; tFf;Fk;nghJ 

fpilg;gJ = 
3.6

3
 = 1.2

mjhtJ g[jpa jpl;l tpyf;fk; = 1.2

g[jpa tpyf;f th;f;f ruhrhp = σ2 = (1.2)2 = 1.44

	 8.	 �xU jutpd; jpl;l tpyf;fk; kw;Wk; ruhrhp Mfpad 
Kiwna 6.5 kw;Wk; 12.5 vdpy; khWghl;Lf; bfGitf; 
fhz;f.

jPh;t[:

khWgl;lf; bfG C.V. =  × 100

jutpd; jpl;l tpyf;fk; σ = 6.5
ruhrhp x  =12.5

CV = x
σ

 × 100 = 
6.5

12.5
 × 100 = 

6500

125
 = 52 %
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	 9.	 �xU jutpd; jpl;l tpyf;fk; kw;Wk; khWghl;Lf; bfG 
Mfpad Kiwna 1.2 kw;Wk; 25.6 vdpy; mjd; ruhrhpiaf; 
fhz;f.

jPh;t[:

σ = 1.2, CV = 25.6, = ?

CV = x
σ

 × 100 ⇒ x  = 
cv
σ

 × 100 = 
1.2

25.6
 × 100 = 

1200

256
	 x  = 4.7

	 10.	 �xU jutpd; ruhrhp kw;Wk; khWghl;Lf; bfG Kiwna 15 
kw;Wk; 48 vdpy; mjd; jpl;l tpyf;fj;ijf; fhz;f.

jPh;t[:

jutpd; ruhrhp x  =  15, 
khWgl;lf; bfG C.V. = 48,

jpl;l tpyf;fk; CV = x
σ

 × 100

σ = 
100

CV x×  = 
48 15

100

×
 = 

720

100
 = 7.2

	 11.	 �n = 5, x  = 6, ∑x2  = 765 vdpy;/ khWghl;Lf; bfGitf; 
fhz;f.

jPh;t[:

n = 5, x  = 6, Σx2 = 765
	 jpl;l tpyf;fk; σ	 = 

22x x
n n

 
−  

 
∑ ∑

				    = 2765
(6)

5
− 	 = 153 36−

				    = 117  
				    = 10.8

khWgl;lf; bfG CV	 = x
σ

 × 100 %

	 = 
10.8

6
 × 100 =  

1080

6
 = 180 %

	 12.	� jutpd; ruhrhpahdJ 25.6 kw;Wk; mjd; khWghl;Lf; 
bfGthdJ 18.75 vdpy;/ mjd; jpl;ltpyf;fj;ijf; 
fhz;f.
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jPh;t[:

khWgl;lf; bfG	 = x
σ

 × 100

			   18.75	 = 
25.6

σ
 × 100

			   σ	 = 18.75 25.6

100

×  = 4.8

	 13.	� xU rktha;g;g[r; nrhjidapy; A, B Mfpait xd;iw 
bahd;W tpyf;Fk; epfH;r;rpfs;/ nkYk; P(A ,y;iy) = 
0.45, P(A∪B) = 0.65 vdpy; P(B)-If; fhz;f.

jPh;t[:

A, B vd;gd xd;iwbahd;W tpyf;Fk; epfH;r;rp vd;gjhy; 

P(A∪B) = 0 MFk;.

nkYk; P(A ,y;iy) = 0.45
	    	 P(A∪B) = 0.65
	    	 P(A∪B) = P(A) + P(B) 
	  	 0.65 = 0.55 + P(B) 
	    	 P(B) = 0.10

	 14.	� A kw;Wk; B Mfpa ,U tpz;zg;gjhuh;fs; IIT-apy; 
nrh;tjw;fhff; fhj;jpUg;gth;fs;. ,th;fspy;; A njh;e; 
bjLf;fg;gLtjw;fhd epfH;jft[ 0.5, A kw;Wk; B  ,UtUk; 
njh;e;bjLf;fg;gLtjw;fhd epfH;jft[ 0.3 vdpy;/ B 
njh;e;bjLf;fg;gLtjw;fhd mjpfgl;r epfH;jft[ 0.8 vd 
epqgpf;f.

jPh;t[:

P(A) = 0.5
P(A∩B) = 0.3
 P(A∪B) ≤ 1 vd mwpnthk;.

 P(A) + P(B) – P(A∩B) ≤ 1
0.5 + P(B) – 0.3 ≤ 1
P(B) ≤ 1 – 0.2
P(B) ≤ 0.8
vdnt/ B njh;e;bjLf;fg;gLtjw;fhd mjpfgl;r 

epfH;jft[ 0.8 MFk;.
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	 15.	 �,uz;L ehza=;fs; xd;whfr; Rz;lg;gLfpd;wd. 
,uz;L ehza=;fspYk; btt;ntW Kf=;fs; 
fpilg;gjw;fhd epfH;jft[ vd;d>

jPh;t[:

,uz;L ehza=;fs; Rz;lg;gLk;bghGJ mjd; 

TWbtspahdJ

S = {HH, HT, TH, TT}; 		  n(S) = 4
A MdJ ehza=;fspy; btt;ntW Kf=;fs; bfhz;l 

epfH;r;rp vd;f.

A = {HT, TH}; 			   n(A) = 2

P(A) = 
(A)

(S)

n
n

 = 2

4
 = 

1

2

	 16.	 �xU bel;lhz;oy; (leap year) 53 rdpf;fpHikfs; 
fpilg;gjw;fhd epfH;jft[ vd;d> (Fwpg;g[: 366 = 52×7+2)
jPh;t[:

S = {�(+hapW – jp=;fs;, jp=;fs; – brt;tha;, brt;tha; – 
g[jd;, g[jd; – tpahHd;, tpahHd; – bts;sp, bts;sp 
– rdp, rdp – +hapW)}

n(S) = 7
A vd;gJ 53-tJ rdpf;fpHik fpilf;Fk; epfH;r;rp vd;f.

vdnt A = {bts;sp – rdp, rdp – +hapW} n(A) = 2
53 rdpf;fpHikfs; fpilg;gjw;fhd epfH;jfthdJ.

P(A) = 
(A)

(S)

n
n

 = 
2

7

	 17.	� xU gfil cUl;lg;gLk; mnj neuj;jpy; xU ehzaKk; 
Rz;lg;gLfpwJ. gfilapy; xw;iwg;gil vz; 
fpilg;gjw;Fk;/ ehzaj;jpy; jiyf; fpilg;gjw;Fkhd 
epfH;jfitf; fhz;f.

jPh;t[:

TWbtsp S = {1H, 1T, 2H, 2T, 3H, 3T, 4H, 4T, 5H, 5T, 6H, 6T}
� n(S) = 12
A MdJ xw;iwg;gil vz; kw;Wk; jiy 

fpilg;gjw;fhd epfH;r;rp vd;f.

	 A = {1H, 3H, 5H} ; n(A) = 3

	 P(A) = (A)

(S)

n
n

 = 3

12
 = 

1

4
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	 18.	 �xU igapy; 5 ePy epwg;ge;JfSk;/ 4 gr;ir epwg;ge;JfSk; 
cs;sd. igapypUe;J rktha;g;g[ Kiwapy; xU ge;J 
vLf;fg;gLfpwJ. vLf;fg;gLk; ge;jhdJ (i) ePykhf  
(ii) ePykhf ,y;yhky; ,Ug;gjw;fhd epfH;jfitf; fhz;f.

jPh;t[:

bkhj;j tha;g;g[fspd; vz;zpf;if n(S) = 5 + 4 = 9
(i)	� A vd;gJ ePy epwg;ge;ij bgWtjw;fhd epfH;r;rp 

vd;f.

	 A epfH;tjw;fhd tha;g;g[fspd; vz;zpf;if/ n(A) = 5
	 ePyepwg;ge;J fpilg;gjw;fhd epfH;jft[/ 

	 P(A) = 
(A)

(S)

n
n

 = 
5

9
(ii)	� A  MdJ ePy epwg;ge;J fpilf;fhky; ,Uf;Fk; 

epfH;r;rp. vdnt/

	 P( A ) = 1 – P(A) = 1 – 
5

9
 = 

4

9

	 19.	 �P(A) = 2
3
, P(B) = 

2
5

 kw;Wk; P(A∪B) = 
1
3

 vdpy; P(A∩B) 
fhz;f.
jPh;t[:

P(A) = 
2

3
, P(B) = 2

5
, P(A∪B) = 

1

3
P(A∪B)	 = P(A) + P(B) – P(A∩B)
P(A∩B)	 = P(A) + P(B) – P(A∪B)

		  = 
2

3
 + 

2

5
 – 

1

3
  =  

(10 6 5)

15

+ −

P(A∩B)	 = 11

15
	 20.	 �ed;F fiyj;J mLf;fpa 52 rPl;Lfisf; bfhz;l 

fl;oypUe;J/ rktha;g;g[ Kiwapy; xU rPl;L vLf;fg; 
gLfpwJ. mJ rptg;g[ ,uhrhthf my;yJ fUg;g[ 
,uhzpahf ,Ug;gjw;fhd epfH;jfitf; fhz;f.

jPh;t[:

n(S) = 52
A = rptg;g[ ,uhrh fpilf;Fk; epfH;r;rp vd;f.

n(A) = 2	 P(A) = 
2

52
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B = fUg;g[ ,uhzp fpilf;Fk; epfH;r;rp vd;f.

n(B) = 2	 P(B) = 
2

52
P(AUB) = P(A) + P(B)  = 

2

52
 + 

2

52
 = 

4

52
 = 

1

13

	 21.	� xU igapYs;s 1 Kjy; 6 tiu vz;fs; Fwpf;fg;gl;l 
6 ge;JfspypUe;J/ xnu neuj;jpy; ,uz;L ge;Jfs; 
vLg;gjw;fhd TWbtspia ku tiuglk; @ykhf 
Fwpg;gpLf. 

jPh;t[:

  

 jPh;t[:

TWbtsp “S” =
{(1,1), (1,2), (1,3), (1,4), (1,5), (1,6) 
(2,1), (2,2), (2,3), (2,4), (2,5), (2,6) 
(3,1), (3,2), (3,3), (3,4), (3,5), (3,6) 
(4,1), (4,2), (4,3), (4,4), (4,5), (4,6) 
(5,1), (5,2), (5,3), (5,4), (5,5), (5,6) 
(6,1), (6,2), (6,3), (6,4), (6,5), (6,6)}

 rpe;jid tpdhf;fs; jPh;t[fSld; 2 kjpg;bgz;fs;

	 1.	� Ie;J ehza=;fis xnu neuj;jpy; Rz;Lk;bghGJ/ 
midj;jpYk; jiy tpH epfH;jft[ ahJ>

jPh;t[:

n(S) = 2×2×2×2×2 = 32
A: midj;J ehza=;fspYk; jiy fpilj;jy;

	 	 =	 {(H, H, H, H, H)}
	 n(A)	 =	 1

	 P(A)	 =	
(A)

(S)

n
n

  = 
1

32

	 2.	 �"ASSASSINATION" vd;w brhy;ypy; ,Ue;J xU vGj;J 
njh;e;bjLf;fg;gLfpwJ. njh;e;bjLf;fg;gLk; vGj;J 

		  i) xU M=;fpy caph; vGj;jhf
	 	 ii) �xU M=;fpy bka; vGj;jhf ,Ug;gjw;fhd epfH;jft[ 

fhz;f.
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jPh;t[:

TWbtsp "S" = {A, S, S, A, S, S, I, N, A, T, I, O, N}
n(S) = 13
i)	 A: M=;fpy caph;vGj;J fpilf;Fk; epfH;r;rp

	 n(A)	 =	 6

	 P(A)	 =	
(A)

(S)

n
n

 = 
6

13

ii)	 B: M=;fpy bka; vGj;J fpilf;Fk; epfH;r;rp

	 n(B)	 =	 7

	 P(B)	 =	
( )

( )

n B
n S

 = 7

13

	 3.	 �"6" khwpfisf; bfhz;l xU tptuj;jpy;/ ruhrhpapy; 
,Ue;J bgwg;gl;l tpyf;f=;fspd; TLjy; 54 vdpy;/ 
tpf;fth;f;f ruhrhpiaf; fhz;f.

jPh;t[:

Σd2 = 54 kw;Wk; n = 6 (bfhLf;fg;gl;Ls;sJ)

	tpyf;fth;f;f ruhrhp σ2	 =	
2d

n
∑  = 54

6
		  =	 9

 gapw;rpf;fhd tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	� fPH;f;fhQk; jut[f;F tPr;R kw;Wk; tPr;Rf; bfGitf; 

fhz;f. 63, 89, 98, 125, 79, 108, 117, 68
	 2.	� xU jutpd; tPr;R kw;Wk; kpfr; rpwpa kjpg;g[ Mfpad Kiwna 

36.8 kw;Wk; 13.4 vdpy;/  kpfg;bghpa kjpg;igf; fhz;f.

	 3.	� xU ehzak; @d;W Kiw Rz;lg;gLfpwJ. ,uz;L 

mLj;jLj;j g{f;fs; fpilg;gjw;fhd epfH;jft[ vd;d>

	 4.	 bfhLf;fg;gl;l jutpd; tPr;irf; fhz;f.

tUkhdk; 400-450 450-500 500-550 550-600 600-650
CHpah;fspd; 

vz;zpf;if
8 12 30 21 6

	 5.	� ed;F fiyj;J mLf;fg;gl;l 52 rPl;Lfs; bfhz;l 

rPl;Lf; fl;oypUe;J xU rPl;L vLf;Fk;;nghJ Xh; ,uhrh 

my;yJ Xh; ,uhzp fpilg;gjw;fhd epfH;jft[ vd;d>
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	 6.	� P(A) = 0.37, P(B) = 0.42, P(A∩B) = 0.09, vdpy;/ P(A∪B) If; 

fhz;f.

	 7.	� A kw;Wk; B Mfpait ,U epfH;r;rpfs;. nkYk; P(A) = 0.42, 
P(B) = 0.48 kw;Wk; P(A∩B) = 0.16. vdpy; (i) P(A ,y;iy)  
(ii) P(B ,y;iy) (iii) P(A my;yJ B) Mfpatw;iwf; fhz;f.

	 8.	� xU bgl;oapy; 20 Fiwghoy;yhj tpsf;FfSk; xU rpy 

FiwghLila tpsf;FfSk; cs;sd. bgl;oapypUe;J 

rktha;g;g[ Kiwapy; njh;e;bjLf;fg;gLk; xU 

tpsf;fhdJ FiwghLilajhf ,Ug;gjw;fhd 

tha;g;g[ 3/8 vdpy;, FiwghLila tpsf;Ffspd; 

vz;zpf;ifiaf; fhz;f.

 rpe;jid tpdhf;fs; 2 kjpg;bgz;fs;

	 1.	� 1 Kjy; 100 tiu vz;zplg;gl;Ls;s ml;ilfs; xU 

igapy; cs;sJ. mtw;Ws; xd;iw njh;e;bjLf;Fk; 

nghJ/ mJ 30 f;Fk; Fiwthd gfh vz;zhf ,Uf;f 

epfH;jft[ ahJ>

	 2.	� 52 rPl;Lfs; bfhz;l xU fl;oypUe;J xU rPl;L 

njh;e;bjLf;f bghGJ/ mJ rptg;g[ rPl;Lk; my;yhky;/ 

uh$h rPl;Lk; my;yhky; ,Uf;f epfH;jft[ ahJ>

	 3.	� @d;W ehza=;fs; xnu neuj;jpy; Rz;lg;gLfpd;wd. 
		�  (i) Fiwe;jgl;rk; 2 g{f;fs; (ii) rhpahf 2 g{f;fs; 

fpilg;gjw;fhd epfH;jft[ ahJ>

	 4.	� 27+x, 31+x, 89+x, 107+x, 156+x vd;w vz;fspd; 

Tl;Lr;ruhrhp 82 vdpy; 130+x, 126+x, 68+x, 50+x, 1+x 
Mfpa vz;fspd; Tl;Lr; ruhrhp fhz;f.

 5 kjpg;bgz; tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� Kjy; n ,ay; vz;fspd; ruhrhp kw;Wk; tpyf;f th;f;fr; 
ruhrhpfisf; fhz;f.

jPh;t[:

ruhrhp x  	= 
jutg[ ; gs[ ; spfspd; TLjy; kjpg; g[

jutg[ ; gs[ ; spfspd; vz; zpf; if

		  = ix
n

∑  = 1 2 3 ... n
n

+ + + + = ( 1)n n
×
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ruhrhp x  	= 
1

2

n +

tpyf;f th;f;fr; ruhrhp

 	 σ2	 = 
2
ix

n
∑  – 

22
ix

n
 
 
 
∑

( )
2 2 2 2 2

2 2

1 2 3 ...

(1 2 3 .... )

i

i

x n

x n

 = + + + +
 
 = + + + + 

∑
∑

		  = ( 1)(2 1)

6

n n n
n

+ +
×

 – 
2

( 1)

2

n n
n

+ 
 × 

		  = ( 1)(2 1)

2 3

n n+ +
×

 – 
2

( 1)

2

n + 
  

		  = 1

2

n +  2 1 ( 1)

3 2

n n+ + −  
  =  1

2

n +  4 2 3 3

6

n n+ − − 
  

		  = 1

2

n +  1

6

n − 
  

	 σ2	 = 
2 1

12

n −

tpyf;f th;f;fr; ruhrhp σ2= 1

2

n +  1

6

n − 
  

= 
2 1

12

n −

	 2.	� ,uz;L gfilfs; cUl;lg;gLfpd;wd. fpilf;fg;bgWk; 
Kf kjpg;g[fspd; TLjy; (i) 4-f;Fr; rkkhf (ii) 10-I 
tplg; bghpjhf (iii) 13-I tplf; Fiwthf ,Ug;gjw;fhd 
epfH;jft[ fhz;f.

jPh;t[:

,uz;L gfilfs; cUl;;lg;gLk;bghGJ/ 

TWbtspahdJ

S =	 {(1,1), (1,2), (1,3), (1,4), (1,5), (1,6)
	 (2,1), (2,2), (2,3), (2,4), (2,5), (2,6)
	 (3,1), (3,2), (3,3), (3,4), (3,5), (3,6)
	 (4,1), (4,2), (4,3), (4,4), (4,5), (4,6)
	 (5,1), (5,2), (5,3), (5,4), (5,5), (5,6)
	 (6,1), (6,2), (6,3), (6,4), (6,5), (6,6)} vd ,Uf;Fk;. 
vdnt n(S) =36
(i)	� A MdJ Kf kjpg;g[fspd; TLjy; 4-Mf 

,Ug;gjw;fhd epfH;r;rp vd;f.
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	 A = {(1,3), (2,2), (3,1)}; n(A) = 3 P(A) = 
(A)

(S)

n
n

 = 
3

36
= 

1

12
(ii)	� B MdJ Kf kjpg;g[fspd; TLjy; 10-I tpl bghpa 

vz;zhf ,Ug;gjw;fhd epfH;r;rp vd;f.

	 B = {(5,6), (6,5), (6,6)}; n(B) = 3  P(B) = (B)

(S)

n
n

 = 3

36
(iii)	� C MdJ Kf kjpg;g[fspd; TLjy; 13-I tpl Fiwthf 

,Ug;gjw;fhd epfH;r;rp vd;f. vdnt/ C = S.

	 Mfnt n(C) = n(S) = 36	         P(C) = 
(C)

(S)

n
n

 = 
36

36
 = 1

	 3.	� ed;F fiyj;J mLf;fg;gl;l 52 rPl;Lfisf; bfhz;l 
rPl;Lf;fl;oypUe;J rktha;g;g[ Kiwapy; xU rPl;L 
vLf;fg;gLfpwJ. mJ (i) rptg;g[ epwr; rPl;L (ii) \hh;l; 
rPl;L (iii) rptg;g[ epw ,uhrh (iv) Kf rPl;L (v) vz; rPl;lhf 
,Ug;gjw;fhd epfH;jfitf; fz;lwpf.

jPh;t[:

n(S) = 52
(i)	� A vd;gJ rptg;g[r; rPl;L fpilf;Fk; epfH;r;rp vd;f. 

n(A) = 26
	 rptg;g[ rPl;Lfs; fpilg;gjw;fhd epfH;jft[

	 P(A) = 26

52
 = 1

2

(ii)	� B vd;gJ \hh;;l; rPl;L fpilf;Fk; epfH;r;rp vd;f.  
n(B) = 13

	 \hh;;l; rPl;Lfs; fpilg;gjw;fhd epfH;jft[

	 P(B) = 
(B)

(S)

n
n

= 
13

52
 = 1

4

(iii)	� C vd;gJ rptg;g[ epw ,uhrh rPl;L fpilf;Fk; epfH;r;rp 

vd;f. n(C) = 2
	� vdnt/ rptg;g[ epw ,uhrh rPl;;L fpilg;gjw;fhd 

epfH;jft[

	 P(C) = 
(C)

(S)

n
n

 = 2

52
 = 1

26

(iv)	� D vd;gJ Kfr;rPl;L fpilf;Fk; epfH;r;rp vd;f. 

Kfr;rPl;Lfshtd ke;jphp (J), murp (Q), kw;Wk; ,uhrh 
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(K). n(D) = 4 × 3 = 12
	 Kfr;rPl;Lfs; fpilg;gjw;fhd epfH;jft[

	 P(D) = (D)

(S)

n
n

 = 
12

52
 =  

3

13

(v)	� E vd;gJ vz; rPl;L fpilf;Fk; epfH;r;rp vd;f. vz; 

rPl;Lfshtd 2, 3, 4, 5, 6, 7, 8, 9 kw;Wk; 10. n(E) = 4×9 = 36
	 vz; rPl;Lfs; fpilg;gjw;fhd epfH;jft[

	 P(E) = 
(E)

(S)

n
n

= 36

52
 = 9

13

	 4.	� xU rktha;g;g[r; nrhjidapy; xU epfH;r;rp A vd;f. ,=;F 
P(A) : P(A ) = 17: 15 kw;Wk; n(S) = 640 vdpy; (i) P(A )  
(ii) n(A)-If; fhz;f.

jPh;t[:
( )

( )

P A
P A

 = 
17

15
   ⇒	 1 ( )

( )

P A
P A
−  = 17

15

15 [1– P(A)] = 17 P( A )	 ⇒ 15 – 15 P( A ) = 17 P( A ) 
15 = 15 P( A ) + 17 P( A ) ⇒ 32 P( A ) = 15

P( A )	 = 
15

32
		  ⇒ P(A) = 1 – P( A )

		  = 1 – 
15

32
	 = 

32 15

32

−
 = 

17

32

P(A) = 
(A)

(S)

n
n

 ; 
17

32
 = 

( )

640

n A
 ⇒ n(A) = 

17 640

32

×
	 n(A) =340

	 5.	 �,uz;L rPuhd gfilfs; Kiwahf xnu neuj;jpy; 
cUl;lg;gLfpd;wd. 

	 	 (i) ,uz;L gfilfspYk; xnu Kf kjpg;g[ fpilf;f
	 	 (ii) �Kf kjpg;g[fspd; bgUf;fw;gyd; gfh vz;zhff; fpilf;f
	 	 (iii) Kf kjpg;g[fspd; TLjy; gfh vz;zhff; fpilf;f
	 	 (iv) �Kf kjpg;g[fspd; TLjy; 1-Mf ,Uf;f/ Mfpa 

epfH;r;rpfspd; epfH;jft[fisf; fhz;f.

jPh;t[:

n(S) = 36
(i)	 A = �,uz;L gfilapYk; xnu Kfk; fpilf;Fk; 

epfH;r;rp vd;f.
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	 A = {(1,1), (2,2), (3,3), (4,4), (5,5), (6,6)}

	 n(A) = 6 ; P(A) = 
(A)

(S)

n
n

 = 
6

36
 = 

1

6
(ii)	 B = �Kfkjpg;g[fspd; bgUf;fw;gyd; gfh vz;zhf 

,Ug;gjw;fhd epfH;r;rp vd;f.

	 B = {(1,2), (1,3), (1,5), (2,1),(3,1), (5,1)}

	 n(B) = 6 ; P(B) = 
(A)

(S)

n
n

 = 
6

36
 = 

1

6
(iii)	 C = �Kf kjpg;g[fspd; TLjy; gfh vz;zhf 

fpilf;Fk; epfH;r;rp vd;f

	 C ={�(1,1) (1,2), (1,4) ,(1,6), (2,1) (2,3), (2,5), (3,2) (3,4), 
(4,1), (4,3), (5,2) (5,6), (6,1), (6,5)}

	 n(C) = 15 ; P(C) = 
(C)

(S)

n
n  = 

15

36
 = 

5

12
	 D = �Kf kjpg;g[fspd; TLjy; 1-Mf ,Uf;f epfH;r;rp 

vd;f.

	 n(D) =  0 ; P(D) = (D)

(S)

n
n

 = 0

	 6.	 �@d;W rPuhd ehza=;fs; Kiwahf xnu neuj;jpy; 
Rz;lg;gLfpd;wd. (i) midj;Jk; jiyahff; fpilf;f 
(ii) Fiwe;jgl;rk; xU g{ fpilf;f (iii) mjpfgl;rk; xU 
jiy fpilf;f (iv) mjpfgl;rk; ,uz;L g{f;fs; fpilf;f 
Mfpatw;wpw;fhd epfH;jft[fisf; fhz;f.

jPh;t[:

S = {HHH, HHT, HTH, THH, TTT, TTH, THT, HTT} n(S) = 8
(i)	 A = midj;Jk; jiy fpilf;Fk; epfH;r;rp vd;f.

	 A = {HHH}	 n(A) = 1	 P(A) = 
(A)

(S)

n
n

 = 
1

8

(ii)	 B = Fiwe;jgl;rk; xU g{ fpilf;Fk; epfH;r;rp vd;f.

	 B = {HHT, HTH, THH, TTT, TTH, THT, HTT}

	 n(B) = 7			   P(B) = 
(B)

(S)

n
n

 = 7

8

(iii)	 C = mjpfgl;rk; xU jiy fpilf;Fk; epfH;r;rp vd;f.

	 C = {TTT, TTH, THT, HTT}
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	 n(C) = 4			   P(C) = 
(C)

(S)

n
n  = 

4

8
 = 

1

2

(iv)	 D = mjpfgl;rk; ,U g{f;fs; fpilf;Fk; epfH;r;rp vd;f.

	 D = {TTH, THT, HTT, HHT, HTH, THH, HHH}

	 n(D) = 7			   P(D) = 
(D)

(S)

n
n

 = 
7

8
 

	 7.	� xU igapy; 5 rptg;g[ epwg; ge;JfSk;/ 6 bts;is 
epwg;ge;JfSk;/ 7 gr;ir epwg;ge;JfSk;/ 8 fUg;g[ 
epwg;ge;JfSk; cs;sd. rktha;g;g[ Kiwapy; 
igapypUe;J xU ge;J vLf;fg;gLfpwJ. me;jg; ge;J  
(i) bts;is (ii) fUg;g[ my;yJ rptg;g[ (iii) bts;isahf 
,y;yhky; (iv) bts;isahft[k;/ fUg;ghft[k; ,y;yhky; 
,Ug;gjw;fhd epfH;jft[fisf; fhz;f.

jPh;t[:

S = {5 rp, 6 bt, 7 g, 8 f} n(S) = 26
i)	 A – vd;gJ bts;is epw ge;J vd;f.

	 n(A) = 6;		  P(A) = 
6

26
 = 

3

13
ii)	 B – vd;gJ fUg;g[ (m) rpfg;g[ epw ge;J vd;f.

	 n(B) = 5 + 8 =13;	 P(B) = 
13

26
 = 

1

2
iii)	 C – vd;gJ bts;is epw ge;J ,y;iy vd;f.

	 n(C) = 20;		  P(C) = 
20

26
 = 

10

13
iv)	 D – vd;gJ bts;is my;yJ fUg;g[ epw ge;J vd;f.

	 n(D) = 12		  ; P(D) = 
12

26
 = 

6

13

	 8.	 �ed;F fiyj;J mLf;fg;gl;l 52 rPl;Lfs; 
bfhz;l xU rPl;Lf;fl;oy;/ ilkz;l; 
rPl;LfspypUe;J ,uhrh kw;Wk; ,uhzp rPl;LfSk;/  
\hh;l; rPl;LfspypUe;J/ ,uhzp kw;Wk; ke;jphp rPl;LfSk;/ 
!;ngL rPl;LfspypUe;J/ ke;jphp kw;Wk; ,uhrh rPl;LfSk; 
ePf;fg;gLfpwJ. kPjKs;s rPl;LfspypUe;J/ xU rPl;L 
rktha;g;g[ Kiwapy; vLf;fg;gLfpwJ. me;j rPl;lhdJ  
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(i) f;shth; Mf (ii) rptg;g[ ,uhzpahf (iii) fUg;g[ 
,uhrhthf ,Ug;gjw;fhd epfH;jft[fisf; fhz;f.

jPh;t[:

n(S) = 46
A = fpshth; fpilf;Fk; epfH;r;rp vd;f.

	 n(A) = 13	 P(A) = 
( )

( )

n A
n S

 = 
13

46
B = rptg;g[ ,uhzp fpilf;Fk; epfH;r;rp vd;f.

	 n(B) = 0	 P(B) = 
( )

( )

n B
n S

 = 
0

46
 = 0

C = fUg;g[ ,uhrh fpilf;Fk; epfH;r;rp vd;f.

	 n(C) = 1	 P(C) = ( )

( )

n C
n S

 = 1

46

	 9.	 �,uz;L gfilfs; cUl;lg;gLfpd;wd. ,uz;L Kf 
kjpg;g[fSk; rkkhf ,Uf;f my;yJ Kf kjpg;g[fspd; 
TLjy; 4 Mf ,Ug;gjw;fhd epfH;jfitf; fhz;f.

jPh;t[:

n(S) = 36
A-MdJ ,uz;;L gfilfspYk; xnu Kf kjpg;g[fs; 

kw;Wk; B-MdJ ,uz;L gfilfspd; Kf kjpg;g[fspd; 

TLjy; 4-Mf fpilf;fg;bgWk; epfH;r;rpfs; vd;f.

vdnt/

A = {(1,1), (2,2), (3,3),(4,4),(5,5),(6,6)}	 n(A) = 6 P(A) = 
6

36

B = {(1,3), (2,2),(3,1) 			   n(B) = 3 P(B)  = 
3

36
Mfnt/ A∩B = {(2,2)}, n (A∩B) = 1

P(A∩B) 	 = 
( )

( )

n A B
n S

∩
 = 

1

36
P (A∪B) 	= P (A) + P (B) – P (A∩B)

		  = 
6

36
 + 

3

36
 – 

1

36
 = 

8

36
 = 

2

9

vdnt/ njitahd epfH;jft[ 
2

9
 MFk;.

	 10.	 �52 rPl;Lfs; bfhz;l rPl;Lf; fl;oypUe;J xU rPl;L 
vLf;fg;gLfpd;wJ. vLj;j rPl;L ,uhrh my;yJ \hh;l; 
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my;yJ rptg;g[ epwr; rPl;lhf ,Ug;gjw;fhd epfH;jfitf; 
fhz;f.

jPh;t[:

bkhj;j rPl;Lfspd; vz;zpf;if = 52 ; n(S) = 52.
A MdJ ,uhrh rPl;L fpilg;gjw;fhd epfH;r;rp vd;f. 

	 n(A) = 4 ; P(A) = 
( )

( )

n A
n S

 = 
4

52
B MdJ ,uhrh rPl;L fpilg;gjw;fhd epfH;r;rp vd;f. 

	 n(B) = 13 ; P(B) = 
( )

( )

n B
n S

 = 
13

52
C MdJ rptg;g[ rPl;L fpilg;gjw;fhd epfH;r;rp vd;f. 

	 n(C) = 26 ; P(C) = 
( )

( )

n C
n S

 = 
26

52

	 P(A∩B) = P (\hh;l; kw;Wk; ,uhrh rPl;L fpilf;f) = 
1

52

	 P(B∩C) = P (rptg;g[ epw \hh;l; rPl;L fpilf;f) = 
13

52

	 P(A∩C) = P(rptg;g[ epw ,uhrh rPl;L fpilf;f) = 
2

52
	 P(A∩B∩C) = P (�\hh;l;/ ,uhrh rPl;L rptg;g[ epwj;jpy; 

fpilf;f) = 
1

52
vdnt/ njitahd epfH;jfthdJ

P (A∪B∪C)	 = �P(A) + P(B) + P(C) – P(A∩B) – P(B∩C) – 
P(A∩C) + P(A∩B∩C)

			   = �
4

52
 + 

13

52
 + 

26

52
 – 

1

52
 – 

13

52
 – 

2

52
 + 

1

52
 

			   = 28

52
 = 

7

13
	 11.	� ,uz;L gfilfs; xU Kiw cUl;lg;gLfpd;wd. Kjy; 

gfilapy; Kf kjpg;g[ ,ul;ilg; gil vz; my;yJ Kf 
kjpg;g[fspd; TLjy; 8 Mff; fpilg;gjw;fhd epfH;jfitf; 
fhz;f.

jPh;t[:

S =	 {(1,1), (1,2), (1,3), (1,4), (1,5), (1,6)
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	 (2,1), (2,2), (2,3), (2,4), (2,5), (2,6)
	 (3,1), (3,2), (3,3), (3,4), (3,5), (3,6)
	 (4,1), (4,2), (4,3), (4,4), (4,5), (4,6)
	 (5,1), (5,2), (5,3), (5,4), (5,5), (5,6)
	 (6,1), (6,2), (6,3), (6,4), (6,5), (6,6)}� n(S) =36
A = �Kjy; gfilapy; Kfkjpg;g[ ,ul;ilg;gil vz; 

fpilf;Fk; epfH;r;rp vd;f.

A =	 {(2,1) (2,2) (2,3) (2,4) (2,5) (2,6)
	 (4,1) (4,2) (4,3) (4,4) (4,5) (4,6)
	 (6,1) (6,2) (6,3) (6,4) (6,5) (6,6)}

n(A) = 18 ;	 P(A) = 
( )

( )

n A
n S

 = 
18

36
B = Kf kjpg;g[fspd; TLjy; 8 fpilf;Fk; epfH;r;rp vd;f.

B = {(2,6), (3,5), (4,4), (5,3), (6,2)}

n(B)  =  5; 	 P(B) = 
( )

( )

n B
n S

 = 
5

36
P(A∩B) = 

3

36
P (A∪B) = P (A) + P (B) – P (A∩B)

		  = 
18

36
 + 5

36
 – 3

36
 = 20

36
 = 5

9

	 12.	 �50 khzth;fs; cs;s xU tFg;gpy;/ 28 ngh; NCC-
apYk;, 30 ngh; NSS-Yk; kw;Wk; 18 ngh; NCC kw;Wk; NSS-
Yk; nrh;fpwhh;fs;. xU khzth; rktha;g;g[ Kiwapy; 
njh;e;bjLf;fg;gLfpwhh;. mth; (i) NCC-apy; ,Ue;J/ 
Mdhy; NSS-y; ,y;yhky; (ii) NSS-y; ,Ue;J/ Mdhy; 
NCC-apy; ,y;yhky; (ii) xd;nw xd;wpy; kl;Lk; nrh;e;J 
,Ug;gjw;fhd epfH;jft[fisf; fhz;f.

jPh;t[:

bkhj;j khzth;fspd; vz;zpf;if n(S) = 50
(i)	 A : NCC apy; nrh;e;J NSS-apy;

	 nruhky; cs;s khzth;fs;� NSSNCC

28 – 18
=10 =12

30 – 1818
	 P(A) = 

( )

( )

n A
n S

 = 
10

50
 = 

1

5

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


306 Å˜ò£M¡.....

(ii)	 B : NSS-y; ,Ue;J NCC-apy;

	 nruhky; cs;s khzth;fs;

	 P(B) = 
( )

( )

n B
n S

 = 
12

50
 = 

6

25

(iii)	 C : xd;nw xd;wpy; kl;Lk; nrh;e;J ,Uf;Fk; khzth;fs;

	 P(C) = 
( )

( )

n C
n S

 = 
(10 12)

50

+
 = 

22

50
 = 

11

25
	 13.	� rPuhd @d;W ehza=;fs; xU Kiw Rz;lg;gLfpd;wd. 

mjpfgl;rk; 2 g{f;fs; my;yJ Fiwe;jgl;rk; 2 jiyfs; 
fpilg;gjw;fhd epfH;jfitf; fhz;f.

jPh;t[:

n(S) = 8
A = mjpfgl;rk; ,uz;L g{f;fs; fpilf;Fk; epfH;r;rp vd;f.
A = {HHH, HHT, HTH, THH, TTH, THT, HTT}

	 n(A) = 7			   P(A) = 
7

8
B = �Fiwe;jgl;rk; ,uz;L jiyfs; fpilf;Fk; epfH;r;rp 

vd;f.
B = {HHT, HTH, THH, HHH}
	 n(B) = 4			   P(B) = 

4

8
	 P(A∩B) = 

4

8
	 P (A∪B) = P (A) + P (B) – P (A∩B) = 

7

8
 + 

4

8
 – 

4

8
 = 

7

8
	 14.	� xU igapy; 6 gr;ir epwg;ge;JfSk;/ rpy fUg;g[ kw;Wk; 

rptg;g[ epwg;ge;JfSk; cs;sd. fUg;g[ ge;Jfspd; 
vz;zpf;if/ rptg;g[ ge;Jfisg; nghy; ,Ukl=;fhFk;. 
gr;ir ge;J fpilg;gjw;fhd epfH;jft[ rptg;g[ ge;J 
fpilg;gjw;fhd epfH;jfitg; nghy; @d;W kl=;fhFk;. 
,t;thbwdpy;/ (i) fUg;g[ ge;Jfspd; vz;zpf;if (ii) 
bkhj;j ge;Jfspd; vz;zpf;if Mfpatw;iwf; fhz;f.

jPh;t[:

gr;ir ge;Jfspd; vz;zpf;if n(G) = 6
rptg;g[ ge;Jfspd; vz;zpf;if n(R) = x
vdnt/ fUg;g[ ge;Jfspd; vz;zpf;if n(B) = 2x
bkhj;j ge;Jfspd; vz;zpf;if n(S) = 6 + x + 2x = 6 + 3x
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bfhLf;fg;gl;lJ/ P(G) = 3 × P(R)

	
6

6 3x+
 = 3 × 

6 3

x
x+

	 3x = 6 ypUe;J/ x = 2
(i) fUg;g[ ge;Jfspd; vz;zpf;if = 2 × 2 =4
(ii) bkhj;j ge;Jfspd; vz;zpf;if = 6 + (3 × 2) = 12

	 15.	 �xU ehzak; @d;W Kiw Rz;lg;gLfpwJ. rhpahf 
,uz;L jiyfs; my;yJ Fiwe;jgl;rk; xU g{ 
my;yJ mLj;jLj;J ,uz;L jiyfs; fpilg;gjw;fhd 
epfH;jfitf; fhz;f.

jPh;t[:

S = {HHH, HHT, HTH, THH, TTT, TTH, THT, HTT}
n(S) = 8
A	 = rhpahf 2 jiy fpilf;Fk; epfH;r;rp vd;f

A	 = {HHT, HTH, THH}
	 n(A)	= 3	      P(A) = 

3

8
 

B	 = Fiwe;jgl;rk; xU g{ fpilf;Fk; epfH;r;rp vd;f.

B = {HHT, HTH, THH, TTT, TTH, THT, HTT}

	 n(B) = 7            P(B) = 
7

8
 

C = mLj;jLj;J 2 jiyfs; fpilf;Fk; epfH;r;rp vd;f.

C =  {HHH, HHT,THH} 
	 n(C) = 3           P(C) = 

3

8
 

	 P(A∩B) = 
3

8
 ;			   P(B∩C) = 

2

8

	 P( A∩C) = 
2

8
 ;			   P(A∩B∩C) = 

2

8
P (A∪B∪C) = �P(A) + P(B) + P(C) – P(A∩B) – P(B∩C)  

– P( A∩C) + P( A∩B∩C)

		       = 
3

8
 + 

7

8
 + 

3

8
 – 

3

8
 – 

2

8
 – 

2

8
 + 

2

8
 

		       = 3

8
 + 

7

8
 – 

2

8
 = 

8

8
 = 1
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	 16.	 �xU Rth; fofhuk; 1 kzpf;F 1 Kiwa[k;/ 2 kzpf;F 2 
Kiwa[k;/ 3 kzpf;F 3 Kiwa[k; xyp vGg;g[fpwJ vdpy;/ 
xU ehspy; mf;fofhuk; vt;tst[ Kiw xyp vGg;g[k;> 
nkYk; fofhuk; vGg;g[k; xyp vz;zpf;iffspd; jpl;l 
tpyf;fk; fhz;f.

jPh;t[:

xU ehisf;F mof;Fk; kzpapd; vz;zpf;if

	 = 2(1 + 2 + 3 + ... + 12)

	 = 2 × 
2

( 1)

2

n n + 
  

 = 12 (12 + 1) 

	 = �156 Kiw mof;Fk; fofhuk; vGg;g[k; xyp 

vz;zpf;ifapy; jpl;l tpyf;fk;

   σ	 = 2
2 1

12

n −
  = 2 × 

212 1

12

−

	 = 2 × 
144 1

12

−
 = 2 × 

143

12
	 = 2 × 11.91  =2 × 3.45 = 6.9
∴σ   6.9

	 17.	 �9 CHpah;fspd; Cjpak; fPnH bfhLf;fg;gl;Ls;sJ. 
Cjpa=;fspd; tpyf;f th;f;fr; ruhrhp kw;Wk; jpl;l tpyf;fk; 
fhz;f.

		  `310, `290, `320, `280, `300, `290, `320, `310, `280
jPh;t[:

x  = 
x

n
∑  = 

2700

9
= 300

x d = x – x d2

310 10 100
290 –10 100
320 20 400
280 –20 400
300 0 0
290 –10 100
320 20 400
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310 10 100
280 –20 400

Σx=2700 0 2000

tpyf;f th;f;f ruhrhp = 
2d

n
∑  = 

2000

9
 = 222.22

jpl;l tpyf;fk;/ σ = 
2d

n
∑  = 222.22  =14.91

	 18.	 �xU thuj;jpy; Ie;J khtl;l=;fspy; btt;ntW ,l=;fspy; 
bga;j kiHapd; msthdJ gjpt[ bra;ag;gl;L fPnH 
bfhLf;fg;gl;Ls;sJ. bfhLf;fg;gl;Ls;s kiHastpd; 
jutpw;F jpl;l tpyf;fk; fhz;f.

kiHast[ (kp.kP) 45 50 55 60 65 70
,l=;fspd; 
vz;zpf;if

5 13 4 9 5 4

jPh;t[:

Cfr;ruhrhp A = 35, C = 10
kiHast[ 
(kp.kP)

,l=;fspd; 

vz;zpf;if
fi xi d = 

x – x di
2 fidi

2

45 5 225 -11 121 605
50 13 650 -6 36 468
55 4 220 -1 1 4
60 9 540 4 16 144
65 5 325 9 81 405
70 4 280 14 196 784

N = 40 Σ fi xi 
= 2240

Σfidi
2  

= 2410

ruhrhp = x  = 
fi xi

N
∑  = 

2240

40
 = 56

jpl;l tpyf;fk;/ σ = 
2fidi

N
∑  = 2410

40
 = 60.25  = 7.76

	 19.	 �itu!; fha;r;riyg; gw;wpa fUj;J fzpg;gpy;/ ghjpf;fg;gl;l 
kf;fspd; vz;zpf;if fPnHf; bfhLf;fg;gl;Ls;sJ. 
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,j;jutpd; jpl;l tpyf;fk; fhz;f.

taJ 

(tUl=;fspy;) 0 
– 
10

10
 –
 2
0

20
 –
 3
0

30
 –
 4
0

40
 –
 5
0

50
 –
 6
0

60
 –
 7
0

ghjpf;fg;gl;l 

kf;fspd; 

vz;zpf;if

3 5 16 18 12 7 4

jPh;t[:

Cfr;ruhrhp A = 35, C = 10

taJ 

(tUl=; 

fspy;)

ghjpf;fg;gl;l 

kf;fspd; 

vz;zpf;if fi

ika 

kjpg;g[ 
xi

di = 
xi – A

di = 
ix - A
c

fi di di
2 fidi

2

0 – 10 3 5 –30 –3 –9 9 27
10 – 20 5 15 –20 –2 –10 4 20
20 – 30 16 25 –10 –1 –16 1 16
30 – 40 18 35 0 0 0 0 0
40 – 50 12 45 10 1 12 1 12
50 – 60 7 55 20 2 14 4 28
60 – 70 4 65 30 3 12 9 36

N = 65 Σfixi 
=3

Σfidi
2 

=139

jpl;l tpyf;fk;/ σ	 =	 C × 
22

i if fid d
N N

 
−  

 
∑ ∑

	 =	 10 × 
2

139 3

65 65
 −   

	 =	 10 × ( )2
2.138 0.046−

	 =	 10 × 2.138 0.002116−
	 =	 10 × 2.136
	 =	 10 × 1.46
	 =	 14.6

	 20.	 �Xh; Mrphpah; khzth;fis/ mth;fspd; bra;Kiwg; 
gjpntl;od; 60 gf;f=;fis epiwt[ bra;J tUkhW 

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.cbsetips.in/


X    fzf;F 311

Twpdhh;. vl;L khzth;fs; Kiwna  32, 35, 37, 30, 33, 36, 35, 
37 gf;f=;fs; kl;Lnk epiwt[ bra;jpUe;jdh;. khzth;fs; 
epiwt[ bra;ahjg; gf;f=;fspd; jpl;ltpyf;fj;ijf; fhz;f.

jPh;t[:

epiwt[ bra;ahj gf;f=;fs;

60 – 32, 60 – 35, 60 – 37, 60 – 30, 60 – 33, 60 – 36, 60 – 35, 60 – 37
= 28, 25, 23, 30, 27, 24, 25, 23
epiwt[ bra;ahj gf;f=;fs;pd; jpl;l tpyf;fk; (Cfr; ruhrhp 

Kiw) A = 25
x d = x – A d2

23 –2 4
23 –2 4
24 1 1
25 0 0
25 0 0
27 2 4
28 3 9
30 5 25

Σd = 5 Σd2 = 47

σ	 = 
22d d

n n
 

−  
 

∑ ∑ = 
2

47 5

8 8
 −   

	= 47 25

8 64
−

	 = 376 25

64

−  	 = 351

64
 	 = 

18.73

8

∴σ   2.34

	 21.	 �24, 26, 33, 37, 29, 31 Mfpatw;wpd; khWghl;Lf; bfGitf; 
fhz;f.

jPh;t[:

x d = x – x d2

24 –6 36
26 –4 16
33 3 9
37 7 49
29 –1 1
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31 1 1
180 Σd = 0 112

ruhrhp = x  = x
n

∑  = 
180

6
 =30

jpl;l tpyf;fk;/ σ	 = 
2

d
n

∑  = 112

6
 = 18.66  =4.32

khWgl;Lf;bfG	 = 
x
σ  × 100% = 

4.32

30
 × 100% 

				    = 14.4 %

	 22.	� tFg;g[j; njh;tpy; khzth;fs; bgw;w kjpg;bgz;fs; fPnH 
bfhLf;fg;gl;Ls;sd. mth;fspd; kjpg;bgz;zpw;Fj; 
jpl;l tpyf;fk;  

x 4 6 8 10 12
f 7 3 5 9 5

jPh;t[:

xi fi di = xi – A fidi fidi
2

4 7 –4 –28 112
6 3 –2 –6 12
8 5 0 0 0
10 9 2 18 36
12 5 4 20 80

N = 29 Σfidi = 4 Σ fidi
2 = 240

Cfr;ruhrhp A = 8 

	 jpl;l tpyf;fk;/ σ	 =	
22

i i i if d f d
n n

 
−  

 
∑ ∑

		  =	
2

240 4

29 29
 −   

 = 240 29 16

29 29

× −
×

	 σ	 =	 6944

29 29×
	 σ	  	  2.87

	 23.	 �50 khzth;fs; 100 kPl;lh; J}uj;ij flf;f vLj;Jf; 
bfhz;l fhy mst[fs; fPnHf; bfhLf;fg;gl;Ls;sd. 
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mtw;wpd; jpl;ltpyf;fk; fhz;f.

vLj;Jf; 

bfhz;;l neuk; 

(tpdhoapy;)

8.5-9.5 9.5-10.5 10.5-11.5 11.5-12.5 12.5-13.5

khzth;fspd; 

vz;zpf;if
6 8 17 10 9

jPh;t[:

C.I
ika 

kjpg;g[ 
(x)

f d=x–11 d2 f.d f.d2

8.5-9.5 9 6 –2 4 –12 24
9.5-10.5 10 8 –1 1 –8 8

10.5-11.5 11 17 0 0 0 0
11.5-12.5 12 10 1 1 10 10
12.5-13.5 13 9 2 4 18 36

Σf=50 Σfd=8 Σfd2=78

jpl;l tpyf;fk;/ σ	 = 
22

fd fd

n n
 

−  
 

∑ ∑  

	 = 
2

78 8

50 50
 −   

	 = 
2

78 64

50 50
− 	 = 

2

3900 64

50

−

	 = 2

3836

50
 		  = 61.935

50

	 = 1.238
jpl;l tpyf;fk;/ σ	 = 1.24

	 24.	� gpd;tUk; ml;ltizapy; xU gs;spapd; gj;jhk; 
tFg;g[ khzth;fspd; cauk; kw;Wk; vilfspd; 
ruhrhp kw;Wk; tpyf;f th;f;f ruhrhp Mfpa kjpg;g[fs; 
bfhLf;fg;gl;Ls;sd. ,tw;wpy; vJ mjpf epiyg;g[j; 
jd;ik cilaJ> 

cauk; vil

ruhrhp 155 ;br.kP 46.50 fp.fp

tpyf;f th;f;fr; ruhrhp 72.25 br.kP2 28.09 fp.fp2
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jPh;t[:

	� ,uz;L jut[fis xg;gpl/ Kjypy; ,uz;ow;Fk; 

khWgl;L bfG fhz ntz;Lk;.

	� ruhrhp 
1x   = 155 br.kP/ tpyf;f th;f;fr; ruhrhp 

	 σ1
2 = 72.25 br.kP2

	 vdnt jpl;l tpyf;fk; σ1 = 8.5

	 khWghl;L bfG/	  C.V1	 = 1

1x
σ

 × 100%

				    C.V1	 = 
8.5

155
 × 100%

					     = 5.48% (cau=;fSf;fhdJ)
	 ruhrhp 2x

 = 46.50 fp.fp/ tpyf;f th;f;fr; ruhrhp

	 σ2
2 = 28.09 fp.fp2

	 vdnt jpl;l tpyf;fk;, σ2 = 5.3 fp.fp

 	 khWghl;Lf; bfG/	C.V2	 = 2

2x
σ

 × 100%

				    C.V2	 = 
5.3

46.50
 × 100% 

					     = 11.40% (vilfSf;fhdJ)

		  C.V1 = 5.48% kw;Wk; C.V2 = 11.40%
C.V2 > C.V1 vd;gjhy;/ khzth;fspd; vilahdJ/ 

cauj;ij tpl mjpf khWghl;Lld; cs;sJ.
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 rpe;jid tpdhf;fs; jPh;t[fSld; 5 kjpg;bgz;fs;

	 1.	 �50 khzth;fs; cs;s xU tFg;gpy;/ 28 ngh; NCC-apYk;, 
28 ngh; NSS -Yk; nrh;fpwhh;fs;. 10 ngh; ,uz;oYk; 

nrh;fpwhh;fs;. xU khzth; rktha;g;g[ Kiwapy; 

njh;e;bjLf;fg;gLfpwhh;. mth;

	 	 (i)	 NCC-apy; ,Ue;J/ NSS-y; ,y;yhky;

	 	 (ii)	 NSS-apy; ,Ue;J/ Mdhy; NCC-y; ,y;yhky;

	 	 (iii)	�xd;nw xd;wpy; kl;Lk; nrh;e;J ,Ug;gjw;fhd 

epfH;jft[fisf; fhz;f.

jPh;t[:

bkhj;j khzth;fspd; vz;zpf;if n(S) = 50

28 – 10
= 18

28 – 10
= 1810

NCC NSS

(i)	� A: NCC y; nrh;e;J NSS-y; nruhky; cs;s khzth;fs; 

	 P(A) = 
( )

( )

n A
n S  = 18 9

50 25
=

(ii)	� B: NSSy; ,Ue;J NCC-y; ,y;yhky; cs;s khzth;fs; 

	 P(B) = 
( )

( )

n B
n S

 = 18 9

50 25
=

(iii)	� C: xd;nw xd;wpy; kl;Lnk nrh;e;J cs;s khzth;fs; 

	 ∴ P(C) = 
( )

( )

n C
n S

 = 18 18 36 18

50 50 50 25
+ = =

	 2.	 �18, 20, 15, 12, 25 Mfpatw;wpd; khWghl;Lf; bfGitf; 
fhz;f.

jPh;t[:

x d = x – x d2

18 0 0
20 2 4
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15 –3 9
12 –6 36
25 7 49

Σx = 90 0 Σ d2 = 98

x  = x
n

∑  = 90

5
 =18

jpl;l tpyf;fk;, σ = 
2

98
19.6 4.42

5

d
n

= = =∑

khWghl;L bfG/ =	x
σ

 × 100	 = 
4.42

18
 × 100	 = 24.5 %

	 3	 �52 rPl;Lfs; bfhz;l rPl;Lf; fl;oypUe;J xU rPl;L vLf;fg; 
gLfpd;wJ. me;j rPl;L ,uhzpahf my;yJ ilkz;l; 
my;yJ fUg;g[ epwr; rPl;lhf ,Uf;f epfH;jfitf; fhz;f.

jPh;t[:

	  n(s)  = 52
epfH;r;rp A : ,uhzp rPl;L vLj;jy;

	 n(A) = 4

∴ P(A) =  
( )

( )

n A
n S  = 

4

52
epfH;r;rp B : ilkz;l; rPl;L vLj;jy;

n(B) = 13

∴ P(B) = 
( )

( )

n B
n S

 = 13

52

epfH;r;rp C : fUg;g[[ epw rPl;lhf ,Uj;jy;

n(C) = 26

∴ P(C) = 
( )

( )

n C
n S

 = 
26

52

P(A∩B) = 1

52
 , 	 P(B ∩ C) = 0

P(A∩C) = 2

52
	 P(A ∩ B ∩ C) = 0

	 ∴ P(A∪B∪C)	 =	� P(A) + P(B) + P(C) – P(A∩B) – P(B∩C) 
 – P(C∩A)+ P(A∩B∩C)
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		  =	
4

52
+ 13

52
 + 

26

52
 – 

1

52
 – 0 – 2

52
 + 0

		  =	 4 13 26 1 2 43 3

52 52

+ + − − −=  

		  =	 40 10

52 52
=  10

13
	 4.	� xU n$ho gfilfs; xUKiw cUl;lg;gLfpd;wd. Kf 

vz;fs; rkkhft[k; my;yhky;/ Kf vz;fspd; TLjy; 7k; 
my;yhky; fpilf;f epfH;jft[ ahJ>

jPh;t[:

TWbtsp "S" = {�(1,1), (1,2), (1,3), (1,4), (1,5), (1,6) 
(2,1), (2,2), (2,3), (2,4), (2,5), (2,6) 
(3,1), (3,2), (3,3), (3,4), (3,5), (3,6) 
(4,1), (4,2), (4,3), (4,4), (4,5), (4,6) 
(5,1), (5,2), (5,3), (5,4), (5,5), (5,6) 
(6,1), (6,2), (6,3), (6,4), (6,5), (6,6)}

	 n(S) = 36
	 A: ,UgfilfspYk; xnu vz; fpilf;Fk; epfH;r;rp

		  A = {(1, 1), (2, 2), (3, 3), (4, 4), (5, 5), (6, 6)}
		  n(A) = 6

		  P(A) = 
( )

( )

n A
n S  = 

6

36
 = 

1

6

	 B: Kf vz;fspd; TLjy; 7 vd fpilf;Fk; epfH;r;rp

		  B = {(1, 6), (2, 5), (3, 4), (4, 3), (5, 2), (6, 1)}
		  n(B) = 6

		  ∴  P(B) = 
( )

( )

n B
n S

 = 
6

36
 = 

1

6

	� "A" a[k; "B" a[k; xd;iwbahd;W tpyf;Fk; epfH;r;rpfs; 

vd;gjhy; 
	 P(A ∪ B)	 =	 P(A) + P(B)

		  =	
1

6
 + 

1

6
	  =  2

6
  =  

1

3

	 njitahd epfH;jft[ = 1 – 
1

3
 = 

2

3
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	 5.	 �xU $hoapy; gr;ir/ bts;is kw;wk; k+;rs; epwj;jpdhy; 

Md gsp=;F fw;fs; cs;sd. mtw;wpDs; xd;iw njh;t[ 

bra;a[k; nghJ/ mJ gr;ir epwkhf ,Uf;f epfH;jft[ 1
4

 
		�  vdt[k;/ 1

3
 vdt[k; bfhs;f. $hoapy; 10 k+;rs; epw 

gsp=;F fw;fs; cs;sJ vdpy; $hoapy; cs;s bkhj;j 

gsp=;F fw;fspd; vz;zpf;ifia fhz;f.

jPh;t[:

$hoapy; cs;s bkhj;j gsp=;F 

fw;fspd; vz;zpf;if = x (say)
A: gr;ir epw gsp=;F fy;iy njh;t[ bra;jy;

B: bts;is epw gsp=;F fy;iy njh;t[ bra;jy;

C: k+;rs; epw gsp=;F fy;iy njh;t[ bra;jy;

P(A) = 1

4
, P(B) = 1

3
, P(C) = 10

x
epfH;jftpd; bkhj;j kjpg;g[ = 1

	
1

4
+

1

3
+ 10

x
	 =	 1

	
3 4 120

12

x x
x

+ +
	 =	 1

	 7x+120	 =	 12x
	 120	 =	 12x–7x
	 5x	 =	 120

	 x	 =	 120

5
	 x	 =	 24
∴ $hoapy; cs;s bkhj;j gsp=;F 

    fw;fspd; vz;zpf;if = 24
	 6.	 �xU g[s;sp tptuj;jpd; tPr;R kw;wk; tPr;Rf;bfG Kiwna 20 

kw;Wk; 0.2 vdpy; mg;g[s;sp tptuj;jpd; kPr;rpW/ kPg;bgU 
kjpg;g[fis fhz;f.

jPh;t[:

tPr;R = L – S = 20

tPr;Rf;bfG = 
L S
L S

−
+

 = 0.2

20

L S+
 = 0.2

	 0.2(L+S)	 =	 20
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	 L+S	 =	 20

0.2

		  =	 20 10

0.2 10
×

		  =	 200

2
	 L+S	 =	 100
fy;iy njh;t[ bra;jy;

	 L + S	 =	 100
	 L – S	 =	  20

	
	 2L	 =	 120

	 L	 =	 120

2
	 L	 =	 60
	 L+S	 =	 100
	 60+S	 =	 100
	 S	 =	 100 – 60
	 S	 =	 40
∴ kPg;bgU kjpg;g[ = 60
    kPr;rpW kjpg;g[ = 40

	 7.	� 10 tiu cs;s gF vz;fspd; jpl;l tpyf;fk; fhz;f.

jPh;t[:

10 tiu cs;s gF vz;fshtd 4, 6, 8, 9, 10
x x2

4 16
6 36
8 64
9 81
10 100

Σx=37 Σx2=297

	 jpl;l tpyf;fk; σ	 =	
22x x

n n
∑ ∑ −   

		  =	
2

297 37

5 5
 −   

 �

2 . 15
2 4 . 64, 00

4
41      64

     41
425      2300

     2125
       175

		  =	 297 1369

5 25
−

		  =	 1485 1369

25

−   =  116

25

		  =	 4.64  = 2.15

	 8.	 �16/07/2020 md;W rpy efu=;fspy; ̀ `fnuhdh~~ itu!pdhy; 
ghjpf;fg;gl;L;s;s kf;fspd; vz;zpf;ifia fPH;f;fhQk; 
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ml;ltiz fhl;LfpwJ.

efuk; brd;id br=;fy;gl;L kJiu jpUts;Ah; ntY}h;

ghjpf;fg;gl;l 
kf;fspd; 
vz;zpf;if

113 117 110 125 145

		  bfhLf;fg;gl;l tptuj;jpd; khWghl;Lf;bfG fhz;f.

jPh;t[:

xx
n

∑=  = 610

5
 = 122

x d = x – x d2

113
117
110
125
145

–9
–5
–12
3
23

81
25
144
9

529
Σd = 0 Σd2 = 788

σ = 
2

d
n

∑  = 
788

5
 = 157.6  = 12.6

C.V. = 100
x
σ ×  = 

12.6
100

122
×  = 

1260

122
 = 

630

61
 

	 = 10.33%

 gapw;rpf;fhd tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� A, B, C vd;gd/ VnjDk; @d;W epfH;r;rpfs;/ nkYk; B 
fpilg;gjw;fhd epfH;jft[ A-d; epfH;jfitg; nghy 

,Ukl=;fhft[k;/ C fpilg;gjw;fhd epfH;jft[ A-I 

tpl @d;W kl=;fhft[k; cs;sd. nkYk; P(A∩B) = 
1

6
, 

P(B∩C) = 1

4
, P(A∩C) = 

1

8
, P(A∪B∪C) = 

9

10
, P(A∩B∩C) = 

1

15
, vdpy;/ P(A), P(B) kw;Wk; P(C)-If; fhz;f.
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	 2.	� mk;g[f;Fwp RHw;Wk; tpisahl;oy; 1, 2, 3, …, 12. vd;w 

vz;fs; rktha;g;g[ Kiwapy; fpilf;f tha;g;g[s;sJ. 

mk;g[f;FwpahdJ (i) 7 (ii) gfh vz; (iii) gF vz; 

Mfpatw;wpy; epw;gjw;fhd epfH;jft[fisf; 

fz;lwpf.

	 3.	� xU tpisahl;ow;fhd/ EiHt[f; fl;lzk; `150. 
me;j tpisahl;oy; xU ehzak; @d;W Kiw 

Rz;lg;gLfpwJ. jdh/ xU EiHt[r; rPl;L th=;fpdhs;. 

mt;tpisahl;oy; xd;W my;yJ ,uz;L jiyfs; 

tpGe;jhy; mth; brYj;jpa EiHt[f; fl;lzk; jpUk;gf; 

fpilj;JtpLk;. @d;W jiyfs; fpilj;jhy; mtsJ 

EiHt[f; fl;lzk; ,uz;L kl=;fhff; fpilf;Fk;. 

,y;iybad;why; mtSf;F ve;jf; fl;lzKk; jpUk;gf; 

fpilf;fhJ. ,t;thbwdpy;/ (i) ,uz;L kl=;fhf 
(ii) EiHt[f; fl;lzk; jpUk;gg;bgw/ (ii) EiHt[f; 

fl;lzj;ij ,Hg;gjw;F/ Mfpa epfH;r;rpfSf;fhd 

epfH;jft[fisf; fhz;f. 

	 4.	� xU bgl;oapy; 3, 5, 7, 9, … 35, 37 vd;w vz;fs; 

Fwpf;fg;gl;l rPl;Lfs; cs;sd. rktha;g;g[ Kiwapy; 

vLf;fg;gLk; xU rPl;L MdJ 7-d; kl=;fhf my;yJ 

gfh vz;zhf ,Ug;gjw;fhd epfH;jfitf; fhz;f.

	 5.	� xUtUf;F kpd;rhu xg;ge;jk; fpilg;gjw;fhd 

epfH;jft[ 
3

5
 kw;Wk; FHha;fs; bghUj;Jtjw;fhd 

xg;ge;jk; fpilf;fhky; ,Ug;gjw;fhd epfH;jft[ 
5

8
 

MFk;. nkYk; Fiwe;jgl;rk; VjhtJ xU xg;ge;jk; 

fpilf;fg;bgWtjw;fhd epfH;jft[ 5

7
 vdpy;/ ,uz;L 

xg;ge;j=;fSk; fpilg;gjw;fhd epfH;jft[ vd;d>

	 6.	� 100 khzth;fs; bfhz;l xU FGtpy;/ mth;fs; vLj;j 

kjpg;bgz;fspd; ruhrhp kw;Wk; jpl;ltpyf;fkhdJ 

Kiwna 60 kw;Wk; 15 MFk;. gpd;dh; 45 kw;Wk; 72 vd;w 

,U kjpg;bgz;fSf;Fg; gjpyhf Kiwna 40 kw;Wk; 
27 vd;W jtwhfg; gjpt[ bra;ag;gl;lJ bjhpa te;jJ. 

mtw;iwr; rhp bra;jhy; fpilf;fg;bgWk; g[jpa jutpd; 
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ruhrhpa[k; jpl;l tpyf;fKk; fhz;f.

	 7.	� xU thuj;jpd; xt;bthU ehspYk; tpw;fg;gl;l 

bjhiyf;fhl;rpg; bgl;ofspd; vz;zpf;if gpd;tUkhW 
13, 8, 4, 9, 7, 12, 10. ,e;jj; jutpd; jpl;l tpyf;fk; fhz;f.

	 8.	� xU tFg;g[j; njh;tpy;/ 10 khzth;fspd; kjpg;bgz;fs; 
25, 29, 30, 33, 35, 37, 38, 40, 44, 48 MFk;. khzth;fs; 

bgw;w kjpg;bgz;fspd; jpl;l tpyf;fj;ijf; fhz;f.

	 9.	� xU Fwpg;gpl;l thuj;jpy; 48 khzth;fs; bjhiyf;fhl;rp 

ghh;g;gjw;fhfr; brytpl;l neuk; nfl;lwpag;gl;lJ. 

me;jj; jftypd; mog;gilapy;/ fPH;f;fhQk; jutpd; 

jpl;ltpyf;fk; fhz;f.

x 6 7 8 9 10 11 12
f 3 6 9 13 8 5 4

	 10.	� xU tFg;gpYs;s khzth;fs;/ Fwpg;gpl;l ghlj;jpy; 

bgw;w kjpg;bgz;fs; fPH;f;fz;lthW bfhLf;fg; 

gl;Ls;;sd.

kjpg;bgz;fs; 0-10 10-20 20-30 30-40 40-50 50-60 60-70

khzth;fspd; 

vz;zpf;if
8 12 17 14 9 7 4

	 11.	� 8 khzth;fs; xU ehspy; tPl;Lg; ghlj;ij Kog;gjw;F 

vLj;Jf; bfhs;Sk; fhy mst[fs; (epkpl=;fspy;) 

gpd;tUkhW bfhLf;fg;gl;Ls;sJ. 38, 40, 47, 44, 46, 43, 
49, 53. ,j;jutpd; khWghl;Lf; bfGitf; fhz;f.

	 12.	� xU igapy; 12 ePy epwg;ge;JfSk;/ x rptg;g[ 

epwg;ge;JfSk; cs;sd. rktha;g;g[ Kiwapy; xU ge;J 

njh;e;bjLf;fg;gLfpwJ. (i) mJ rptg;g[ epwg;ge;jhf 

,Ug;gjw;fhd epfH;jfitf; fhz;f. (ii) 8 g[jpa rptg;g[ 

epwg;ge;Jfs; mg;igapy; itj;j gpd;dh;/ xU rptg;g[ 

epwg;ge;ij njh;e;bjLg;gjw;fhd epfH;jfthdJ (i)-y; 

bgwg;gl;l epfH;jfitg; nghy ,Ukl=;F vdpy;/ x-d; 

kjpg;gpidf; fhz;f.
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	 13.	� khzth;fs; tpisahLk; xU tpisahl;oy; mth;fshy; 

vwpag;gLk; fy;yhdJ tl;lg;ghpjpf;Fs; 

tpGe;jhy; mJ btw;wpahft[k;/ tl;lg; 

ghpjpf;F btspapy; brt;tfj;jpw;Fs; 

tpGe;jhy; mijj; njhy;tpahft[k; 

fUjg;gLfpwJ. tpisahl;oy; btw;wp 

bfhs;tjw;fhd  epfH;jft[ vd;d> (π = 3.14)

 rpe;jid tpdhf;fs; 5 kjpg;bgz;fs;

	 1.	� xU bgl;oapy; cs;s 12 ge;Jfspy;/ x ge;Jfs; 

fWg;g[ ge;Jfs; MFk;. bgl;oapy; ,Ue;J xU ge;J 

rktha;g;g[ Kiwapy; vLf;Fk;bghGJ/ mJ fWg;g[ 

ge;jhf ,Uf;f epfH;jft[ ahJ. bgl;oapy; nkYk; 

6 fWg;g[ ge;Jfis nghLk; bghGJ/ fWg;g[ ge;J 

vLg;gjw;fhd epfH;jfthdJ Kd;dh; bgw;wijg; nghy; 

,Ukl=;fhfpwJ vdpy; x d; kjpg;g[ fhz;f.

	 2.	� xU $hoapy; 24 gsp=;F fw;fs; cs;sJ. mtw;wpy; rpy 

gr;ir tz;zKilad/ ,ju fw;fs; ePyepwKilait. 

$hoapy; ,Ue;J xU fy;ypid vLf;Fk;bghGJ/ mJ 

gr;ir epw fy;yhf ,Uf;f epfH;jft[ 2/3 vdpy;/ $hoapy; 

cs;s ePyepw fw;fspd; vz;zpf;ifiaf; fhz;f.


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