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F¼. ªó. ÜPõöè¡, M.A., M.A., B.Ed., M.Phil.,

ºî¡¬ñ‚ è™M Ü½õô˜,

M¿Š¹ó‹ ñ£õ†ì‹.

MESSAGE TO TEACHERS

 First and foremost I would like to express my 

hearty gratitude to all the maths handling teachers 

who took much effort so as to bring the SSLC public 

result in the 10th Place in State Level last year. 

 I am very happy to here that more than 85% of 

the question were asked only from our District Level 

Maths Material and more over the question papers 

used for the preparatory through out the Academic 

Year 2023-24 were more helpful for the students to 

show their victory without any hindrance. 

I need the same kind of co-operation cent percent 

from the teachers’ side in this academic year too. In 

my point of view a dedicated and service minded 

teacher is always blessed by the God ever. Hence 

the teachers are asked to devote more time for the 

upliftment of poor rural pupils as education is the 

process of acquiring knowledge and skills.
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A. SIVAMOORTHY, BT. Asst. GHS, Perumpakkam, Villupuram Dt.

4. toÉaš

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; tiuat[k;. 

 (mst[ fhuzp 3
5

 < 1)
jPu;t[:

 cjtpg;glk;

   

 

2.  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; tiuat[k;. 

 (mst[ fhuzp (mst[ fhuzp 7
4

 > 1)
jPu;t[:

 cjtpg;glk;

 
 

              

3.  bfhLf;fg;gl;l Kf;nfhzk; PQR apd; xj;j 

gf;f=;fspd; tpfpjk; 2
3

  vd mika[khW xU 

tobthj;j Kf;nfhzk; tiuat[k;.

 (mst[ fhuzp 2
3

 < 1).

jPu;t[:

Q

P'

P

Q1
Q2

Q3

R' R

4.  bfhLf;fg;gl;l Kf;nfhzk; LMN?d; xj;j 

gf;f=;fspd; tpfpjk; 4
5

 vd mika[khW xU 

tobthj;j Kf;nfhzk; tiuat[k;.

 (mst[ fhuzp 4
5

< 1). 
jPu;t[:

M

L'
L

M1

M2

M3

NN'

M4

M5

5.  bfhLf;fg;gl;l Kf;nfhzk; ABC?apd; xj;j 

gf;f=;fspd; tpfpjk; 6
5

 vd mika[khW xU 

tobthj;j Kf;nfhzk; tiuat[k;. 

  (mst[ fhuzp 6
5

 > 1). brg;.20

jPu;t[: A'

A C'C

B1
B2

B3 B4
B5

B6

6.  bfhLf;fg;gl;;l Kf;nfhzk; PQR ?d; xj;j 

gf;f=;fspd; tpfpjk; 7
3

 vd;wthW xU 

tobthj;j Kf;nfhzk; tiuat[k;.

 (mst[ fhuzp 7
3

 > 1). Mf.22
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jPu;t[:

Q

P'

P

Q1 Q2 Q3

R'R

Q4 Q5 Q6 Q7

7.  3 br.kP MuKs;s tl;lk; tiuat[k;. 

tl;lj;jpd; nky; P vd;w g[s;spiaf; Fwpj;J 

mg;g[s;sp tHpna bjhLnfhL tiuat[k;.

jPu;t[:

 Muk; r = 3 br.kP vdf; bfhLf;fg;gl;Ls;sJ.

 cjtpg;glk;

8.  4 br.kP MuKs;s tl;lk; tiuat[k;. 

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 

tiuat[k;.

jPu;t[:

cjtpg;glk;

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.

 jPu;t[:  cjtpg;glk;

 bjhLnfhl;od; ePsk; PA = PB = 7.4 br.kP

 rhpghh;j;jy;:

 br=;nfhz Kf;nfhzk; OPA?apy;

 PA2 – OA2 = 64 – 9 = 55
 PA = 55  = 7.4 br.kP (njhuhakhf)
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A. SIVAMOORTHY, BT. Asst. GHS, Perumpakkam, Villupuram Dt.

10.  P I ikakhff; bfhz;l 3.4 br.kP MuKs;s 

xU tl;lj;jpw;F R vd;w g[s;spapy; 

bjhLnfhL tiuat[k;. 

 jPu;t[:  cjtpg;glk;

T

T'

P

R

3.4 br.kP

P
3.4 br.kP

T' R T

11.  4.5 br.kP MuKs;s tl;lk; tiuat[k;. 

tl;lj;jpd; kPJ VnjDk; xU g[s;spf;F khw;W 

tl;lj;Jz;L njw;wj;jpidg; gad;gLj;jpj; 

bjhLnfhL tiuat[k;.

 jPu;t[:

T

T'

M

L

4.5b
r.k

P

N O

12.  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.  brg;.20

 jPu;t[:  cjtpg;glk;

 

3b
r

.k
P

A

B

O P5br.kP

A 5cm B

O
P

5cm

8.6
 cm

8.6 cm

10
 c

m

 rhpghh;j;jy;: 

 br=;nfhz Kf;nfhzk; OPA ,y;

 PA2 = OP2 – OA2 = 102 – 52 = 100 – 25 = 75
  PA = 75  = 8.6 br.kP (njhuhakhf) 

13.  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; 

tiuat[k;.

 jPu;t[:  cjtpg;glk;

AB

O

M

P

4br.k
P 4br.kP

4b
r

.k
P

11
b

r
.k

P

10
.3

b
r

.k
P10.3

b
r

.k
P

4b
r

.k
P

A

B

O P11br.kP

 rhpghh;j;jy;:

 br=;nfhz Kf;nfhzk; ∆OPA ,y;

 AP2 = OP2 – OA2 
    = 112 – 42 = 121 – 16 = 105
 AP = 105  = 10.2 br.kP
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14.  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. brg;.21  Mf.22

 jPu;t[:  cjtpg;glk;

3b
r

.k
P

A

B

O P5br.kP

A

O
P

A B

3cm

4 cm4 c
m

5 
cm

rhpghh;j;jy;: 
 br=;nfhz Kf;nfhzk; ∆OPA ,y;

 AP2 = OP2 – OA2 
   = 52 – 32 = 25 – 9 = 16 
 AP = 16  = 4 br.kP

15.  O?it ikakhff; bfhz;l 3.6 br.kP 

MuKs;s tl;lk; tiuat[k;. tl;lj;jpd; 

ikaj;jpypUe;J. 7.2 br.kP bjhiytpYs;s P 

vd;w g[s;spiaf; Fwpj;J mg;g[s;spapypUe;J 

tl;lj;jpw;Fj; bjhLnfhLfs; tiuat[k;.

 jPu;t[:  cjtpg;glk;

3.
6b

r
.k

PA

B

O P7.2br.kP

A

B

O M P

3.
6 

b
r
.k

P
3.

6 
b

r
.k

P

7.2br.kP

6.2br.kP

 rhpghh;j;jy;:

 br=;nfhz Kf;nfhzk; OPA ,y;

 PA2 = OP2 – OA2 = 7.22 – 3.62

                        = 51.84 – 12.96 = 38.88

 PA = 38.88  = 6.2 br.kP (njhuhakhf)

***

www.Padasalai.Net                                                                     www.Trb Tnpsc.Com

Kindly Send Me Your Key Answer to Our email id - Padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.padasalai.net/
https://www.padasalai.net/


10 Ý‹ õ°Š¹ - èEî‹
10

A. SIVAMOORTHY, BT. Asst. GHS, Perumpakkam, Villupuram Dt.

3. ïa‰fÙj«
1.  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; Rw;wstpw;Fkhd xU tiuglk; tiuat[k;. mjidg; gad;gL;j;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
jPu;t[:  1. ml;ltiz:

tpl;lk; (x) br.kP 1 2 3 4 5 6
Rw;wst[ (y) br.kP 3.1 6.2 9.3 12.4 15.5 18.6

 2. khWghL: 

  neh;khWghL

 3. rkd;ghL:

   y = kx 

  k = 3.1 6.2 9.3 12.4 .... 3.1
1 2 3 4

y
x

= = = = = =3.1

  y =  3.1x

 4. g[s;spfs;:

   (1, 3.1) (2, 6.2) (3, 9.3), (4, 12.4), (5, 15.5),  
(6, 18.6)

 5. jPh;t[:

   tpl;lkhdJ 6 br.kP Mf ,Uf;Fk;nghJ 

tl;lj;jpd; Rw;wst[ = 18.6 br.kP

2.  xU ngUe;J kzpf;F 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) 1½ kzp neuj;jpy; gazpf;Fk; J}uk; vt;tst[>
 (iii) 300 fp.kP J}uj;ij gazpf;f vt;tst[ neuk; MFk;>

jPu;t[:   1. ml;ltiz: 

gaz neuk; x (epkp?y;) 60 120 180 240 300 360
gaz J}uk; y (fp.kP?y;) 50 100 150 200 250 300

2. khWghL: 

   neh;khWghL.

3. rkd;ghL:

  y = kx

  k = 
50 100 5
60 120 6

y
x

= = = =  5
6

  y = 5
6

 x

 4. g[s;spfs;:  
   (60, 50), (120, 100), (180, 150), (240, 200), 

(300, 250), (360, 300)
 5. jPh;t[:

   i) tpfpjrk khwpyp k  = 
5
6

  ii)   90 epkpl=;fspy; gazpf;Fk;  

J}uk; = 75 fp.kP

  iii)  300fp.kP J}uj;ij gazpf;f 

vLj;Jf;bfhz;l neuk; = 360 epkpl=;fs; = 6 kzp neuk;.
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3.  xU epWtdkhdJ bjhlf;fj;jpy; 40 ntiyahs;fSld; 150 ehs;fspy; xU ntiyia Kof;fj; 

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)  nkny 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) ntiyahdJ 30 ehs;fspy; Koa ntz;Lk; vdpy;/ vj;jid ntiyahs;fs; njit>

jPu;t[:  1. ml;ltiz (bfhLf;fg;gl;Ls;sJ)

ntiyahs;fspd; vz;zpf;if (x) 30 40 50 60 75 100 120
ehs;fspd; vz;zpf;if (y) 200 150 120 100 80 60 50

 2. khWghL:  

  vjph;khWghL

 3. rkd;ghL:

  xy = k
  xy = 40 × 150 = 6000
  xy = 6000
 4. g[s;spfs;: 
   (30, 200), (40, 150), (50, 120), (60, 100),  

(75, 80), (100, 60), (120, 50)
 5. jPh;t[:

   i.  khWghl;od; tif  = vjph;khWghL

  ii.  tiuglj;jpypUe;J/ epWtdkhdJ 120 

ntiyahs;fis ntiyf;F mku;j;j 

tpUk;gpdhy;/ ntiy Koa MFk; 

ehs;fs; = 50 ehs;fs;
  iii.  tiuglj;jpypUe;J/ ntiyahdJ 200 

ehs;fspy; Koa ntz;Lk; vdpy;/ njitahd ntiyahs;fspd; vz;zpf;if  
= 30 ntiyahs;fs;

4.  ep&he;jp/ 12 fp.kP J}uj;jpw;fhd khuj;jhd; Xl;lj;jpd; btw;wpahsh; Mthh;. mth; kzpf;F 12 fp.kP 
vd;w rPuhd ntfj;jpy; Xo/ ,yf;fpid 1 kzp neuj;jpy; mile;jhh;. mtiuj; bjhlh;e;J Muhjdh/ 
bghd;bkhHp/ 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.

jPu;t[:   1. ml;ltiz: 

ntfk; (x) 
(fp.kP'kzp) 12 6 4 3 2

neuk; y kzp 1 2 3 4 6
 2. khWghL:  
  vjph; khWghL

 3. rkd;ghL:

  xy = k, 
  xy = 12 × 1 = 12 
  xy = 12
 4. g[s;spfs;: 
  (12, 1), (6, 2), (4, 3), (3, 4), (2, 6) 
 5. jPh;t[: 

   tiuglj;jpypUe;J kzpf;F 2.4 fp.kP'kzp 

ntfj;jpy; bfsrpf; vLj;J bfhz;l neuk; 5 kzp.
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5.  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; tiuat[k;. 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. 

jPu;t[:    I. ml;ltiz: 

mst[j;jpl;lk;

x-mr;rpy; – 1 br.kP – 1000 myFfs;

y-mr;rpy; – 1 br.kP – 500 myFfs;

OX’

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

j
s

;S
g

o

Fwpj;j bjhif

X

Fwpj;j 

bjhif ` (x) 
1000 2000 3000 4000 5000 6000 7000

js;Sgo ` (y) 500 1000 1500 2000 2500 3000 3500

 2. khWghL: 

  neh; khWghL

 3. rkd;ghL:

  y = kx,

  k = 
y
x

 =  500
1000

 = 
1
2

  y =  
1
2

x

 4. g[s;spfs;: 

   (1000, 500), (2000, 1000), (3000, 1500), (4000, 
2000), (5000, 2500), (6000, 3000), (7000. 3500)

 5. jPh;t[: 

  tiuglj;jpypUe;J

  i)  xU thof;ifahsu; ` 3250 I js;Sgoahfg; bgw;why; Fwpj;j tpiy = ` 6500
  ii) Fwpj;j tpiyahdJ ` 2500 vdpy; js;Sgo = ` 1250

6. xy = 24, x, y > 0 vd;w tiuglj;ij tiuat[k;. tiuglj;ijg; gad;gLj;jp/

 (i) x = 3 vdpy; y If; fhz;f kw;Wk; (ii) y = 6 vdpy; x–If; fhz;f.

jPu;t[:   1. ml;ltiz: mst[j;jpl;lk;

x-mr;rpy; – 1 br.kP – 2 myFfs;

y-mr;rpy; – 1 br.kP – 2 myFfs;

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)

x 12 8 6 4 3 2
y 2 3 4 6 8 12

 2. khWghL:

   vjph;khWghL

 3. rkd;ghL:

  xy = k
  xy = 12 × 2 = 24 
  xy = 24

 4. g[s;spfs;:

   (12, 2), (8, 3), (6, 4), (4, 6), (3, 8),  
(2, 12)

 5. jPh;t[: 

  tiuglj;jpypUe;J

  i) x = 3 vdpy;/  y = 8
  ii) y = 6 vdpy;/  x = 4
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7.  y = 1
2

x vd;w nehpa rkd;ghl;od;'rhh;gpd; tiuglk; tiuat[k;. 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[:  1. ml;ltiz:

x 2 4 6 8 10 12 14 16
y 1 2 3 4 5 6 7 8

 2. khWghL: 

mst[j;jpl;lk;

x-mr;rpy; – 1 br.kP – 1 myF

y-mr;rpy; – 1 br.kP – 1 myF

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

14 15O

4.5

7.5

  neh;khWghL

 3. rkd;ghL:

   y = kx,

  k = 
y
x

 = 
1
2

  y =  
1
2

 x

 4. g[s;spfs;:

   (2, 1), (4, 2), (6, 3), (8, 4), (10, 5), 
(10, 5), (12, 6), (14, 7), (16, 8)

 5. jPh;t[:

  tiuglj;jpypUe;J 
  i) x = 9 vdpy;/ y = 4.5
  ii) y = 7.5, vdpy; x = 15
8.  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; (y) epkpl=;fspy; 45 30 15 10

 nkw;fhQk; jut[fSf;F tiuglk; tiue;J/ 

Scale
x-axis – 1 cm – 1 units
y-axis – 1 cm – 2 units

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

fh
y

k
;

FHha;

 (i)  5 FHha;fis gad;gLj;jpdhy;/ bjhl;o epuk;g 

vLj;Jf; bfhs;sg;gl 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[:  1. ml;ltiz:

FHha;fspd; 

vz;zpf;if (x) 2 3 5 6 9 10

vLj;Jf;bfhs;Sk; 

neuk; (y) epkp?y;
45 30 18 15 10 9

 2. khWghL:  vjph;khWghL

 3. rkd;ghL:

  xy = k
  xy = 2 × 45 = 90 
  xy = 90
 4. g[s;spfs;: 
  (2, 45), (3, 30), (5, 18),  (6, 15), (9, 10), (10, 9)
 5. jPh;t[:
  i)  5 FHha;fis gad;gLj;jpdhy;/ bjhl;o 

epuk;g vLj;Jf; bfhs;Sk; fhyk; = 18 
epkpl=;fs;.

  i)  9 epkpl=;fspy; bjhl;o epuk;gpdhy;/ gad;gLj;jg;gl;l FHha;fspd; vz;zpf;if = 10 FHha;fs;
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9.  xU gs;spahdJ/ 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=;bfL;j;Jf; bfhz;lhy; 

xt;bthU g=;nfw;ghsUk; bgWk; ghpRj; bjhif vt;tst[ vd;gijf; fhz;f.

jPh;t[: 1. ml;ltiz: 

g=;nfw;ghsh;fspd; vz;zpf;if

x
t

;b
t

h
U

 g
=

;n
f

w
;g

h
s

h
pd

; b
j

h
i

f

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;
g=;nfw;ghsh;fspd; 

vz;zpf;if (x)
2 4 6 8 10 12

xt;bthU g=;nfw;gh 

shpd; bjhif  ` (y)  
180 90 60 45 36 30

 2. khWghL: 
  vjph;khWghL

 3. rkd;ghL:

  xy = k 
  xy = 2 × 180 = 360
  xy = 360
 4. g[s;spfs;:

  (2, 180), (4, 90), (6, 60), (8, 45), (10, 36), (12, 30)
 5 jPh;t[: 
  i)  tpfpjrk khwpyp k = 360
  ii)   12 g=;nfw;ghsu;fs; g=;bfLj;Jf; bfhz;lhy;/ 

xt;bthU g=;nfw;ghsUk; bgWk; gupRj; 

bjhif ` 30 
10.  ngUe;J epiyak; mUnf cs;s ,U rf;fu thfdk; 

epWj;Jkplj;jpy; bgwg;gLk; fl;lzj; bjhif gpd;tUkhW:

neuk; (kzpapy;) (x) 4 8 12 24
fl;lzj; 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[:  1. ml;ltiz: mst[j;jpl;lk;

x-mr;rpy; – 1 br.kP – 2 myFfs;

y-mr;rpy; – 1 br.kP – 20 myFfs;

X
X’

Y’

Y

2 4 6 8 10 12 14 16 18 20 22 24 26

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

340

360

(4
, 6

0)

(8
 1

20
)

(1
2,

 1
80

)

(2
4,

 3
60

)

90

150

fhyk;

b
j

h
i

f

neuk; (kzpapy;) (x) 4 6 8 10 12 24
fl;lzj; bjhif ` (y) 60 90 120 150 180 360

 2. khWghL: 
  neh;khWghL MFk;.

 3. rkd;ghL:

  y = kx

  k = 
y
x

 = 60
4

 = 15

  y =  15x
 4. g[s;spfs;: 
  (4, 60), (6, 90), (8, 120), (10, 150), (12, 180), (24, 320)
 5. jPh;t[: 
  i)   epWj;jg;gLk; neuk; 6 kzp vdpy;/  

fl;lzj; bjhif = ` 90.
  ii)   ̀  150 I fl;lzj; bjhifahf brYj;jp ,Ue;jhy;/ 

epWj;jg;gl;l neuj;jpd; mst[ = 10 kzp neuk;.
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1. cwîfS« rh®òfS«

 2 kjpg;bgz;fs; 

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

A kw;Wk; B?I fhz;f. brg;.20  Mf.22

jPu;t[:

 A × B = {(3, 2), (3, 4), (5, 2), (5, 4)}
 A =  {A × B ?apd; Kjy; Maj;bjhiyt[ 

cWg;g[fspd; fzk;}. vdnt A = {3, 5}
 B =  {A × B ?apd; ,uz;lhk; Maj;bjhiyt[ 

cWg;g[fspd; fzk;}. vdnt B = {2, 4}
  A = {3, 5} kw;Wk; B = {2, 4}

2.  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 = B = {p, q}  iii) A = {m, n}; B = φ

jPu;t[:

i) 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 = B  = {p, q}
 A × B = {p, q} × {p, q}
   = {(p, p), (p, q), (q, p), (q ,q)}
 A × A = {p, q} × p, q}
   = {(p, p), (p, q), (q, p),(q ,q)}
 B × A = {p, q} × {p, q}
   = {(p, p), (p, q), (q, p), (q ,q)}

iii)  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} = { }

3.  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. nk 22

jPu;t[:

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

 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)}

4.  B × A = {(−2, 3), (−2, 4), (0, 3), (0, 4), (3, 3),  
(3, 4)} vdpy;/ A kw;Wk; B Mfpatw;iwf; 

fhz;f.

jPu;t[:

 A = { B × A?apd; ,uz;lhtJ 

Maj;bjhiyt[ cWg;g[fspd; fzk;}
  vdnt/ A = {3, 4} 
 B = { B×A?apd; Kjy; Maj; bjhiyt[ 

cWg;g[fspd; fzk;}
 vdnt/ B = {–2, 0, 3}
 vdnt/ A = {3, 4}, B = {–2, 0, 3}

5.  glj;jpy; fhl;lg;gl;Ls;s (glk;) mk;g[f;Fwp 

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

cwitf; Fwpf;fpd;wJ. ,e;j cwit

 (i)  fz fl;likg;g[ Kiw

 (ii)  gl;oay; Kiwfspy; vGJf. 
 (iii)   R?d; kjpg;gfk; kw;Wk; tPr;rfj;ijf; 

fhz;f.

jPu;t[:

i) R apd; fz fl;likg;g[ Kiw

 = {(x, y) | y = x – 2, x  P, y  Q}

ii) R apd; gl;oay; Kiw

  = {(5, 3), (6, 4), (7, 5)}

iii) R apd; kjpg;gfk; = {5, 6, 7} kw;Wk;

 R apd; tPr;rfk; = {3, 4, 5}

6.   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 rhu;g[ vdf; fhl;Lf. nkYk; 

mjd; kjpg;gfk;/ Jiz kjpg;gfk; kw;Wk; 

tPr;rfj;ijf; fhz;f.

jPu;t[:
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 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 rhu;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}

7.  A = {1, 2, 3, 4, ..., 45} kw;Wk; R vd;w cwt[ 

``A?apd; kPJ/ Xu; vz;zpd; tu;f;fk;~~ vd 

tiuaWf;fg;gl;lhy; R ?I A×A?apd; 

cl;fzkhf vGJf. nkYk; R?f;fhd 

kjpg;gfj;ija[k;/ tPr;rfj;ija[k; fhz;f.

jPu;t[:   brg;.21

 A = {1, 2, 3, …., 45} 
 R = { (1, 1), (2, 4), (3, 9), (4, 16), (5, 25), (6, 36)}
  R MdJ (A × A) apd; cl;fzk; vd;gJ 

bjspthfpwJ.

   kjpg;gfk; = {1, 2, 3, 4, 5, 6}
  tPr;rfk;    = {1, 4, 9, 16, 25, 36}

8.  R vd;w xU 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. 
jPu;t[:

 x = {0, 1, 2, 3, 4, 5}
 f(x) = y = x +3   
 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}

9.  bfhLf;fg;gl;l rhu;g[ f : x → x2 − 5x + 
6, vdpy;/ (i) f(–1) (ii) f(2) Mfpatw;iw 

kjpg;gpLf.

jPu;t[:

 ,=;F f : x → x2 – 5x + 6
   f(x) = x2 – 5x + 6
i) f(–1) = (–1)2 – 5(–1) + 6
  = 1 + 5 + 6
  = 12

ii) f(2) = (2)2 – 5(2) + 6
  = 4 –10 + 6
  = 0

10.  f vd;w rhu;g[ f(x) = 3 − 2x vd tiuaWf;fg; 

gLfpwJ. f(x2) = (f(x))2 vdpy; x If; fhz;f.

jPu;t[:

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

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

11. 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;tif rhu;g[ 

vdf; fhz;f.

jPu;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
 i)  tPr;rfk; ={1, 8, 27, 64}
 ii)   tPr;rfk; ≠ Jiz kjpg;gfk; vd;gjhy; 

,J xU cs; rhu;g[ MFk;.

 5 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. brg;.21

jPu;t[:

 bfhLf;fg;gl;Ls;sJ: A = {1, 3, 5}, B = {2, 3}
i) A × B = {1, 3, 5} ×{2 × 3}
  = {(1, 2), (1, 3), (3, 2), (3, 3), (5, 2), (5, 3)}
  ---- (1)
 B × A = {2 × 3} × {1, 3, 5}
  = {(2, 1), (2, 3), (2, 5), (3, 1), (3, 3), (3, 5)} 
 ---- (2)
ii)  (1) kw;Wk; (2)?d; @ykhf A × B ≠ B × A
 Vbddpy; (1, 2) ≠ (2, 1) kw;Wk; 
 (1, 3) ≠ (3, 1)...

iii) n(A) = 3; n(B) = 2
 (1) kw;Wk; (2)?ypUe;J ehk; fhz;gJ/

 n(A × B)      = n(B × A) = 6;
 n(A) × n(B) = 3 × 2 = 6 
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 Mfnt/ n(A × B) = n(B × A)
  = n(A) × n(B)

2.  A = {x  N | 1 < x < 4}, B = {x  W| 0 ≤ x < 2} 
kw;Wk; C = {x  N | x < 3} vd;f. 

 (i) A × (B  C) = (A × B)  (A × C)
 (ii)   A × (B  C) = (A × B)  (A × C) 

vd;gdtw;iwr; rupghu;f;f. 

jPu;t[:

  A = {x  N | 1 < x < 4} = {2, 3},
  B = {x  W | 0 ≤ x < 2} = {0, 1},
  C = {x  N | x < 3} = {1, 2}
i) A × ( B  C)=(A × B)  (A × C) 
 B  C   = {0, 1}  {1, 2} = {0, 1, 2}
 A × (B  C)  = {2, 3} × {0, 1, 2}
  = {(2, 0), (2, 1), (2, 2), (3, 0), (3, 1), (3, 2)}
 ---- (1)
 A × B =  {2, 3} ×{0, 1}
   =  (2, 0), (2, 1), (3, 0), (3, 1)}
 A × C = {2, 3} × {1, 2}
   =  {(2, 1), (2, 2), (3, 1), (3, 2)}
 (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)}
 ---- (2)
  (1) = (2)
   A × (B  C) = (A × B)  (A × C) vd;gJ 

rupghu;f;fg;gl;lJ.

ii) A × ( B  C) = (A × B)  (A × C)
 B  C = {0, 1}  {1, 2} = {1}
 A × (B  C ) = {2, 3} ×{1}
  = {(2, 1), (3, 1)}  ---- (1)
 A × B = {2, 3} × {0, 1}
  = {(2, 0), (2,1 ), (3, 0), (3, 1)}
 A × C = {2, 3} × {1, 2}
  = {(2, 1), (2, 2), (3, 1), (3, 2)}
 (A×B)  (A×C) = { (2, 0), (2, 1), (3, 0), (3, 1)}

{(2, 1), (2, 2), (3, 1), (3, 2)}
              = {(2, 1), (3, 1)}  ---- (2)
 (1) = (2)
  A × (B  C) = (A × B)  (A × C)
 vd;gJ rupghu;f;fg;gl;lJ.

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

 Mf.22

jPu;t[:

 A = {5, 6}, B = {4, 5, 6}, C = {5, 6, 7}
 LHS:
 A × A = {5, 6} × {5, 6}
  = {(5, 5), (5, 6), (6, 5), (6, 6)}  ---- (1)
 RHS:   (B × B)  (C × C)
 B × B = {4, 5, 6} × {4, 5, 6}
  =  { (4, 4), (4, 5), (4, 6), (5, 4), (5, 5),  

(5, 6), (6, 4), (6, 5), (6, 6)}
 C × C = {5, 6, 7} × {5, 6, 7}
  = { (5, 5), (5, 6), (5, 7), (6, 5), (6, 6),  

(6, 7), (7, 5), (7, 6), (7, 7)}
  (B×B)  (C×C) = { (5, 5), (5, 6), (6, 5), (6,6)} 
 ---- (2)
  (1) kw;Wk; (2) ypUe;J LHS = RHS.

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;.

jPu;t[:

 A  C = {1, 2, 3}  {3, 4}
 A  C = {3}
 B  D = {2, 3, 5}  {1, 3, 5}
 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)
 (1) kw;Wk; (2) rkk;. 
  (A  C) × (B  D) = (A × B)  (C × D) 
 vd;gJ rupghu;f;fg;gl;lJ.

5.  A = {x  W | x < 2}, B = {x  N | 1 < x  ≤ 4} 
kw;Wk; C = {3, 5} vdpy;/ fPnH bfhLf;fg; 

gl;Ls;s rkd;ghLfisr; rupghu;f;f.

 (i)  A × (B  C) = (A × B)  (A × C) 
 (ii)  A × (B  C) = (A × B)  (A × C) brg;.21

 (iii) (A  B) × C = (A × C)  (B × C)
jPu;t[:

 A = {x  W / x < 2}  A = {0, 1}
 B = {x  N / 1< x ≤ 4}
  B = {2, 3, 4}; C = { 3, 5}
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i) A × (B  C) = (A × B)  (A × C).
 B  C = {2, 3, 4}  { 3, 5}
 B  C = {2, 3, 4, 5}
 A × (B  C) = {0, 1} × {2, 3, 4, 5}
  = { (0, 2), (0, 3), (0, 4), (0, 5), (1, 2), 

(1, 3), (1, 4), (1, 5)}  ---- (1)
 A × B = {0, 1} × {2, 3, 4}
  = { (0, 2), (0, 3), (0, 4), (1, 2), (1, 3), (1, 4)}
 A × C = {0, 1} × {3, 5}
  = {(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) vd;gJ rupghu;f;fg;gl;lJ.

ii) A × (B  C) =  (A × B)  (A × C)
 B  C ={2, 3, 4}  { 3, 5} = {3}
 A × (B  C) = {(0, 3), (1, 3)}  ---- (1)
 A × B = {0, 1} × {2, 3, 4}
  = { (0, 2), (0, 3), (0, 4), (1, 2), (1, 3), (1, 4)}
 A × C = {0, 1} × {3, 5}
  = {(0, 3), (0, 5), (1, 3), (1, 5)}
  (A × B)  (A × C) = {(0, 3), (1, 3)}  ---- (2)
  (1) = (2) vd;gJ rupghu;f;fg;gl;lJ.

iii) (A  B) × C = (A × C)  (B × C)
 A  B = {0, 1}  {2, 3, 4}
  = { 0, 1, 2, 3, 4}
  (A  B) × C = {0, 1, 2, 3, 4} × {3, 5}
 = { (0, 3), (0, 5), (1, 3), (1, 5), (2, 3), (2, 5),  

(3, 3), (3, 5) , (4, 3), (4, 5)} ---- (1)
 A × C = {0, 1} × { 3, 5}
  = {(0, 3), (0, 5), (1, 3), (1, 5)}
 B × C = {2, 3, 4} × {3, 5}
  = { (2, 3), (2, 5), (3, 3), (3, 5), (4, 3), (4, 

5)}
  (A × C)  (B × C) = { (0, 3), (0, 5), (1, 3),  

(1, 5), (2, 3), (2, 5),  
(3, 3), (3, 5), (4, 3),  
(4, 5)} ---- (2)

   (1) = (2) LHS = RHS

6.  A vd;gJ 8?I tplf; Fiwthd ,ay; 

vz;fspd; fzk;/ B vd;gJ 8?I tplf; 

Fiwthd gfh vz;fspd; fzk; kw;Wk; C 
= vd;gJ ,ul;ilg;gil gfh vz;fspd; 

fzk; vdpy;/ fPH;fz;ltw;iwr; rupghu;f;f.

 (i) (A  B) × C = (A × C)  (B × C) brg;.20

 (ii) A×(B −C) = (A×B) − (A×C) nk 22

jPu;t[:

 A = {1, 2, 3, 4, 5, 6, 7}
 B = {2, 3, 5, 7}  C = {2}
 epqgpf;f ntz;oaJ:

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

(6, 2), (7, 2)}
 B × C = {2, 3, 5, 7} × {2}
  = {(2, 2), (3, 2), (5, 2), (7, 2)}
 (A × C)  (B × C)
 = {(2, 2), (3, 2), (5, 2), (7, 2)}  ---- (2)
  (1) kw;Wk; (2) ypUe;J/ LHS = RHS.

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

 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)}

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

(7,2)}
 (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)} 
 ---- (2)

 (1) = (2) 
  A × (B – C) = (A × B) – (A × C)
 vd;gJ rupghu;f;fg;gl;lJ.

7.  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>
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 (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)}
jPu;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)  ,=;F/ (4, 12)  R2, Mdhy; (4, 12)   A × B.  
vdnt R2 MdJ A?ypUe;J B?f;F Md 

cwt[ ,y;iy.

 iii)  ,=;F/ (7, 8)  R3, Mdhy; (7, 8)  A × B. 
vdnt/ R3 MdJ A?ypUe;J B?f;F Md 

cwt[ ,y;iy.

8.  A = {1, 2, 3, 7} kw;Wk; B = {3, 0, –1, 7}, 
gpd;tUtdtw;wpy; vit A ypUe;J B?f;fhd 

cwt[fshFk;>

 (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)}

jPu;t[:

 A = {1, 2, 3, 7} kw;Wk; B = {3, 0, –1, 7}
  A × B  = {1, 2, 3, 7} × {3, 0, –1, 7}
   = { (1, 3), (1, 0), (1, –1), (1, 7), (2, 3), 

(2, 0), (2, –1), (2, 7), (3, 3), (3, 0), 
(3, –1),  (3, 7), (7, 3), (7, 0), (7, –1), 
(7, 7)}

 i) R1 = {(2, 1), (7, 1)}, (2, 1)  R1 
  Mdhy; (2, 1)  A × B
   R1 xU cwt[ my;y.

 ii) R2 = {(–1, 1)}, (–1, 1)  R2 
  Mdhy; (–1, 1)  A × B
   R2 xU cwt[ my;y.

 iii)  R3 = {(2, –1), (7, 7), (1, 3)}, R3  A × B
   R3 xU cwt[.

 iv)  R4 = {(7, –1), (0, 3), (3, 3), (0, 7)},  
(0, 3), (0, 7)  R4 vd;gJ A × B y; cWg;g[ 

my;y.

   R4 xU cwt[ my;y.

9. bfhLf;fg;gl;l cwt[fs; xt;bthd;iwa[k;

 (1) mk;g[f;Fwp glk; (2) tiuglk;

 (3) 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} Mf.22

jPu;t[:

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

2 ;  f(2) = 2
2  = 1;  f(3) = 3

2 ;

 f(4) = 4
2  = 2;  f(5) = 5

2
1. mk;g[f;Fwp glk;     2. tiuglk;

 

2
3
4
5

1
2
3
4

x yR

    

1

2

3

4

1 2 3 4

(2, 1)

(4, 2)

 3. tupir nrho

  {(2, 1), (4, 2)}

(ii) { (x, y) | y = x + 3, x, y Mfpait ,ay; vz;fs; 
< 10}
jPu;t[:

  f(x) = x + 3;
  f(1) = 4;   f(2) = 5;   f(3) = 6;   f(4) = 7;  

f(5) = 8 ; f(6) =9
1. mk;g[f;Fwp glk;:  2.tiuglk;:

  

1
2
3
4
5
6
7
8
9

x yR
1
2
3
4
5
6
7
8
9    

1

2

3

4

5

6

7

8

9

1 2 3 4 5 6

(1, 4)

(2, 5)

0

(3, 6)

(4, 6)

(5, 8)

(6, 9)

 3. tupir nrho:
  {(1, 4), (2, 5), (3, 6),(4, 7), (5, 8), (6, 9)}
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10.  xU epWtdj;jpy; cjtpahsu;fs; (A), 
vGj;ju;fs; (C), nkyhsu;fs; (M) kw;Wk; 

epu;thfpfs; (E) Mfpa ehd;F gpupt[fspy; 

gzpahsu;fs; cs;sdu;. A, C, M kw;Wk; 
E gpupt[ gzpahsu;fSf;F Cjpa=;fs; 

Kiwna ` 10,000, ` 25,000, ` 50,000 
kw;Wk; ` 1,00,000 MFk;. A1, A2, A3, A4 
kw;Wk; A5 Mfpnahu; cjtpahsu;fs; C1, 
C2, C3, C4 Mfpnahu; vGj;ju;fs; M1, M2, 
M3 Mfpnahu;fs; nkyhsu;fs; kw;Wk; 
E1, E2 Mfpnahu; epu;thfpfs; Mtu;. xRy 
vd;w cwtpy; x vd;gJ y vd;gtUf;Ff; 

bfhLf;fg;gl;l Cjpak; vdpy; R?vd;w 

cwit/ tupirr; nrhofs; @ykhft[k; 

mk;g[f;Fwp glk; @ykhft[k; Fwpg;gpLf.

jPu;t[:

 a) tupir nrho:

  {  (10000, A1), (10000, A2), (10000, A3), 
(10000, A4), (10000, A5) (25000, C1), 
(25000, C2), (25000, C3), (25000, C4), 
(50000, M1), (50000, M2), (50000, M3) 
(100000, E1), (100000, E2) }

 b) mk;g[f;Fwp glk;:

10000

25000

50000

100000

x y
R

A1
A2
A3
A4
A5

C1
C2
C3
C4

M1
M2
M3

E1
E2

11.  A = {1, 2, 3, 4} kw;Wk; B = {2, 5, 8, 11, 14} 
vd;gd ,U fz=;fs; vd;f. f : A → B vDk; 

rhu;g[ f(x) = 3x − 1 vdf; bfhLf;fg;gl;Ls;sJ. 

,r;rhu;gpidf; bfhz;L brg;.20

 (i)  mk;g[f;Fwp glk;

 (ii)  ml;ltiz

 (iii) tupirr; nrhofspd; fzk;

 (iv) tiuglk; Mfpatw;iwf; Fwpf;f.

jPu;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
 rhu;g[ R = {(1, 2), (2, 5), (3, 8), (4, 11)}
 i. mk;g[f;Fwp glk;:

  

1
2
3
4

2
5
8
11
14

x yf

 ii. ml;ltiz:

x 1 2 3 4
y 2 5 8 11

 iii. tupir nrho:

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

 iv. tiuglk;:

 

2

4

6

8

10

12

1 2 3 4

(1, 2)

(2, 5)

0

(3, 8)

(4, 11)

12.  f : N ® N vd;w rhu;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.

 (ii) rhu;gpd; tifiaf; fhz;f. 

jPu;t[:

  f : N ® N vd;w rhu;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;.
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ii)  29?apd; Kd; cU x vdpy;, f(x) = 29. vdnt 
3x + 2 = 29; 3x = 27  x = 9.

  ,ijg;nghynt/ 53?d; 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. 

     f MdJ xd;Wf;F xd;whd rhu;ghFk;.

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

N?d; jF cl;fzkhFk;.

 vdnt/ f MdJ nky;rhu;g[ ,y;iy.

 mjhtJ/ f cl;rhu;g[ MFk;.

  vdnt/ f MdJ xd;Wf;F xd;whd kw;Wk; 

cl;rhu;g[ MFk;. 

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

rhu;gpid (i) mk;g[f;Fwp glk;  

(ii) ml;ltiz (iii) tiuglk;  @ykhff; 

Fwpf;ft[k;.

jPu;t[:

 i. mk;g[f;Fwp glk;:

  

1
2
3
4
5

2
3
4

f

 ii. ml;ltiz:

x 1 2 3 4 5
f(x) 2 2 2 3 4

 iii. tiuglk;:

 

1

2

3

4

5

6

1 2 3 4

(1, 2)
(2, 2)

0

(3, 2)

(4, 3)

5 6

(5, 4)

14. f : A → B vd;w rhu;ghdJ

  f(x) = x
2  − 1 vd tiuaWf;fg;gLfpwJ. 

  ,=;F/ A = {2, 4, 6, 10, 12}, B = {0, 1, 2, 4, 5, 9}. 
Mf ,Uf;Fk;nghJ rhu;g[ f?I gpd;tUk; 

Kiwfspy; Fwpf;f.

 i)   tupirr; nrhofspd; fzk;

 ii)  ml;ltiz

 iii) mk;g[f;Fwp glk;

 iv) tiuglk;

jPu;t[:

 f(x) = x
2  – 1

 x = 2  f(2) = 1 – 1 = 0
 x = 4  f(4) = 2 – 1 = 1
 x = 6  f(6) = 3 – 1 = 2
 x = 10  f(10) = 5 – 1 = 4
 x = 12  f(12) = 6 – 1 = 5
 i) tupirr; nrhofspd; fzk;:

  f = {(2, 0), (4, 1), (6, 2), (10, 4), (12, 5)}

 ii) ml;ltiz:

x 2 4 6 10 12
f(x) 0 1 2 4 5

 iii) mk;g[f;Fwp glk;:

  

2
4
6

10
12

0
1
2
4
5

f

 iv) tiuglk;:

  

1

2

3

4

5

6

2 4 6 8
(2, 0)

(4, 1)

0

(6, 2)

(10, 4)

10 12

(12, 5)

***
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2. v©fS« bjhl®tÇirfS«

 2 kjpg;bgz;fs; 

1.   ab × ba = 800 vd;wthW mika[k; ,U kpif 

KGf;fs; a kw;Wk; b I fhz;f.

jPu;t[:

 800 = ab × ba 2 800
2 400
2 200
2 100
2 50
5 25

5
  800 = 2 × 2 × 2 × 2 × 2 × 5 × 5 = 25 × 52 
    a = 2, b = 5 (my;yJ) a = 5, b = 2

2.  252525 kw;Wk; 363636 vd;w vz;fspd; 

kP.bgh.t fhz;f.

jPu;t[:
2 363636
2 181818
3 90909
3 30303
3 10101
7 3367

13 481
37 37

1

5 252525
5 50505
3 10101
7 3367

13 481
37 37

1

  252525 = 3 × 52 × 7 × 13 × 37
  363636 = 23 × 33 × 7 × 13 × 37
  252525 kw;Wk; 363636 ,d; kP.bgh.t

   = 3 × 7 × 13 × 37
   = 10101

3.  13824 = 2a × 3b vdpy;/ a kw;Wk; b?apd; kjpg;g[ 

fhz;f. nk 22

jPu;t[:
2 13824
2 6912
2 3456
2 1728
2 864
2 432
2 216
2 108
2 54
3 27
3 9

3

  13824 = 29 × 33 
  a = 9, b = 3 

4.  mog;gil vz;zpay; njw;wj;ijg; 

gad;gLj;jp 408 kw;Wk; 170 vd;w vz;fspd; 

kP.bgh.k kw;Wk; kP.bgh.t fhz;f.

jPu;t[: 2 170
5 85

17

2 408
2 204
2 102
3 51

17

 408 = 23 × 3 × 17
 170 = 2 × 5 × 17
 408, 170 ,d;; kP.bgh.t = 2 × 17 = 34
 408, 170 ,d; kP.rp.k = 23 × 3 × 5 × 17 
  = 2040

5.  xU bjhlu;tupirapd; bghJ cWg;g[ 

gpd;tUkhW tiuaWf;fg;gLfpwJ.

 an = 
( );

;
+ Îì

í + Îî
2

3
1

Xh; xw; iwvz;

Xh; ,ul; il vz;

n n n N
n n N

 11?tJ cWg;g[ kw;Wk; 18?tJ cWg;g[ fhz;f.

jPu;t[:

  n = 11 vd;gJ xw;iw vz; vd;gjhy;/ a11 ,d; 

kjpg;g[ fhz n = 11 vd 
 an= n (n + 3) apy; gpujpapl/

 11?tJ cWg;g[ a11 = 11 (11 + 3) = 154

  n = 18 vd;gJ ,ul;ilg;gil vz; 

vd;gjhy;/ a18 ,d; kjpg;g[ fhz 

 n = 18 vd an= n2 + 1 apy; gpujpapl

 18 tJ cWg;g[ a18 = 182 + 1 = 325

6.  fPH;f;fz;l bjhlu;tupirfs; xt;bthd;wpYk; 

n?tJ cWg;g[ bfhLf;fg;gl;Ls;sJ. mjpy; 

Fwpg;gpl;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

jPu;t[:

 i. an = 5
2

n
n +

  a6 = 30
8

 = 15
4

;    a13 = 65
15

 = 13
3

 ii. an = – (n2 – 4)
  a4 = – (16 – 4) = –12 
  a11 = – (121 – 4) = –117
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7. an = 
;

;

ì -
Îïï +

í
ï Îï +î

2

2

1
3

2 1

Xh; ,ul; il vz;

Xh; xw; iwvz;

n n N
n

n n N
n

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

jPu;t[:

 n ,ul;il vdpy; a8 ,d; kjpg;g[ 
2 1

3
n
n

-
+

 a8 = 64 1
11

-  = 
63
11

 n xw;iw vdpy; a15 ,d; kjpg;g[ 

2

2 1
n
n +

 a15 = 
( )215
30 1+

 = 
225
31

8.  –11, –15, –19, ... vd;w Tl;Lj; bjhlu; 

tupirapd; 19?tJ cWg;igf; fhz;f.

jPu;t[:   Mf.22

 Tl;Lj; bjhlupd; n?tJ cWg;g[

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

9.  16, 11, 6, 1, ... vd;w Tl;Lj; bjhlu;tupirapy; 
–54 vd;gJ vj;jidahtJ cWg;g[> nk 22

jPu;t[:

 n = l a
d
-æ ö

ç ÷è ø
+ 1

 a = 16;  d = 11 – 16 = –5;  l = –54

 n = 54 16
5

- -
-

 + 1      = 70
5

-
-

 + 1

 n = 14 + 1   n = 15

10.  9, 15, 21, 27, …, 183 vd;w Tl;Lj; 

bjhlu;tupirapd; eL cWg;g[fisf; fhz;f.

jPu;t[:

 a = 9, d = 6, l = 183

 n = l a
d
-æ ö

ç ÷è ø
+ 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 + 14d t16 = a + 15d
        = 9 + 14(6)      = 9 + 15(6)
        = 9 + 84        = 9 + 90
        = 93       = 99

   93, 99 vd;gd ,f;Tl;Lj; bjhlu; 

tupirapd; eL cWg;g[fshFk;.

11.  3 + k, 18 – k, 5k + 1 vd;git xU Tl;Lj; 

bjhlu;tupirapy; cs;sd vdpy;/ k apd; 

kjpg;g[f; fhz;f. brg;.21

jPu;t[:

  3 + k, 18 – k, 5k + 1 vd;git  

xU Tl;Lj; bjhlu;tupir

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

12.  xU rpdpkh mu=;fpd; Kjy; tupirapy; 20 
,Uf;iffSk; bkhj;jk; 30 tupirfSk; 

cs;sd. mLj;jLj;j xt;bthU 

tupirapYk; mjw;F Ke;ija tupiriatpl 

,uz;L ,Uf;iffs; TLjyhf cs;sd. 

filrp tupirapy; vj;jid ,Uf;iffs; 

,Uf;Fk;>

jPu;t[:

 Kjy; cWg;g[ a = 20
 bghJ tpj;jpahrk; d = 2
    filrp tupirapy; cs;s ,Uf;iffspd; 

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

13.  Kjy; cWg;g[ 20 Mft[k; bghJ tpj;jpahrk; 8 
Mft[k; bfhz;l Tl;Lj; bjhlu;tupiria 

vGjt[k;.

jPu;t[:

 Kjy; cWg;g[ a = 20; bghJ tpj;jpahrk; d = 8 
  Tl;Lj; bjhlu;tupirapd; bghJ totk; 
 a,  a + d,  a + 3d, …
 ,e;j epfH;tpy; ehk; bgWtJ

 20, 20+8, 20+2(8), 20+3(8), ...
  vdnt/ njitahd Tl;Lj; bjhlu;tupir  

20, 28, 36, 44, … MFk;.

14.  3, 6, 9, 12, …, 111 vd;w Tl;Lj; 

bjhlu;tupirapy; cs;s cWg;g[fspd; 

vz;zpf;ifiaf; fhz;f. brg;.21

jPu;t[:

 Kjy; cWg;g[ a = 3, 
 bghJ tpj;jpahrk; d = 6 – 3 = 3
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 filrp cWg;g[ l = 111

 n = 
l a

d
-æ ö

ç ÷è ø + 1 vd ehk; mwpnthk;.

 n = 111 3
3
-æ ö

ç ÷è ø
+ 1 = 37

  vdnt/ ,e;jf; Tl;Lj; bjhlu;tupirapy; 

37 cWg;g[fs; cs;sd.

15.  fPnH bfhLf;fg;gl;Ls;s Kjy; cWg;g[ 

kw;Wk; bghJ tpfpjk; cila bgUf;Fj; 

bjhlu;tupirapd; Kjy; @d;W cWg;g[fis 

vGJf.

 (i) a = 6, r = 3   (ii) a = 2 , r = 2

 (iii) a = 1000, r = 2
5

jPu;t[:

 i. bghJtotk; G.P.  a, ar, ar2, …..
  a = 6, r = 3 
  G.P.   6, 6(3), 6(3)2…
     6, 18, 54, ….

 ii. G.P.   a, ar, ar2, …… 
  a = 2 ,  r = 2  
  G.P.   2 ,  2 ( 2 ),  2 ( )2

2
          2 ,  2,  2 2

 iii. G.P.  a, ar, ar2,….. 

  a = 1000,  r = 
2
5

  

  G.P.  1000,  1000×
2
5

,  1000×
22

5
æ ö
ç ÷è ø

…

  G.P.   1000, 400, 160, ….

16.  729, 243, 81,… vd;w bgUf;Fj; bjhlu; 

tupirapd; 7-tJ cWg;igf; fhz;f.

jPu;t[:

 bgUf;Fj; bjhlupd; n MtJ cWg;g[  
 tn = arn–1

 a = 729, r = 
243 1
729 3

= , n = 7

 t7 = 729 × 
7 11

3

-
æ ö
ç ÷è ø

   729 × 
61

3
æ ö
ç ÷è ø

 t7 = 729 × 1
3

 × 1
3

 × 1
3

 × 1
3

 × 1
3

 × 1
3

17.  x + 6, x + 12 kw;Wk; x + 15 vd;gd xU 

bgUf;Fj; bjhlu;tupirapd; bjhlu;r;rpahd 

@d;W cWg;g[fs; vdpy;/ x?apd; kjpg;igf; 

fhz;f.

jPu;t[:

  x + 6, x + 12 kw;Wk; x + 15 vd;gd  

xU bgUf;Fj; bjhlu;tupir

  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
  24x – 21x = 90 – 144
  3x = – 54

  x = – 54
3

 = –18

18.  gpd;tUk; Kot[wh bjhlu;fspd; TLjy; 

fhz;f. 
 (i) 9 + 3 + 1 + ...  (ii) 21 + 14 + 

28
3

 + ...
jPu;t[:

 i. 9 + 3 + 1 + …. ,=;F a = 9 , r = 
1
3  (   –1 < r < 1)

  S∞ = 
1

a
r-

 = 9
11
3

-
 = 27

2

 ii. 21 + 14 + 28
3

+ … ,=;F a =21,  r = 2
3

 

  (   –1 < 2
3

 < 1)

  S∞ = 
1

a
r-

 = 9
21
3

-
 = 63

19.  xU Kot[wh bgUf;Fj; bjhlupd; Kjy; 

cWg;g[ 8 kw;Wk; Kot[wh cWg;g[fs; tiu 

TLjy; 32
3

 vdpy; mjd; bghJ tpfpjk; 

fhz;f.

jPu;t[:

 G.P.  a = 8,            S∞ = 32
3

  
1

a
r-

 = S∞  8
1 r-

 = 
32
3

 

    24 = 32 – 32r
  32r = 8     r = 8

32
 = 1

4

20.  xU bgUf;Fj; bjhlu;tupirapy; S6 = 4095 
kw;Wk; r = 4 vdpy;/ mjd; Kjy; cWg;igf; 

fhz;f.

jPu;t[:

 bghJ tpfpjk; = 4 > 1, 
 Kjy; 6 cWg;g[fspd; TLjy; S6 = 4095

 vdnt/      Sn = ( )1
1

na r
r

-

-
 = 4095
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 r = 4, vd;gjhy; ( )64 1
4 1

a -

-
 = 4095 

              a × 4095
3

 = 4095

 Kjy; cWg;g[ a = 3

21. kjpg;g[ fhz;f. 1 + 2 + 3 + ... + 50
jPu;t[:

 1 + 2 + 3 + … + 50 
  1 + 2 + 3 + … + n = ( )1

2
n n +  vd;w  

 Nj;jpuj;ijg; gad;gLj;j

 1 + 2 + 3 + ..… + 50 = 
( )50 50 1
2

´ +
 = 1275

22. TLjy; fhz;f. 
 1 + 3 + 5 + ..... to 40 cWg;g[fs; tiu

jPu;t[:

  1 + 3 + 5 + ..... + n cWg;g[fs; tiu 

 TLjy; = n2

  1 + 3 + 5 + ..… + 40 cWg;g[fs; tiu 

 TLjy; = (40)2 = 1640

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

jPu;t[:

 12 + 22 + ..... + 192

 = ( )( )1 2 1
6

n n n+ +
 = ( )( )19 19 1 2 19 1

6
´ + ´ +

 = 19 20 39
6

´ ´  = 2170

24. TLjy; fhz;f. 13 + 23 + 33 + ..... + 163 
jPu;t[:

      13 + 23 + 33 + ..... + n3  =  ( ) 2
1

2
n né + ù

ê ú
ë û

 13 + 23 + 33 + ..... + 163 =  
216 17

2
´é ù

ê úë û
    =  [136]2 
    =  18496

25.  1 + 2 + 3 + ... + n = 666 vdpy;/ n?apd; kjpg;g[ 

fhz;f.

jPu;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 my;yJ n = 36
 n ≠ –37 (n ≠ –37 Vw;fj;jf;fjy;y) 
 n = 36

26. TLjy; fhz;f. 
 (i) 2 + 4 + 6 + ..... + 80
 (ii) 1 + 3 + 5 + ..... + 55 

jPu;t[:

 i. 2 + 4 + 6 + ..… + 80
   = 2 [1 + 2 + 3 + ..… + 40]

   = 2 ( )1
2

n né + ù
ê ú
ë û

 = 40 × 41 = 1640

 ii. 1 + 3 + 5 + ..… + 55
   ,e;j cWg;g[fspd; vz;zpf;if 

bfhLf;fg;gltpy;iy. ehk; 

cWg;g[fspd; vz;zpf;ifia vd;w 

Nj;jpuj;ijg; gad;gLj;jpf; fhz;nghk;.

  n =  
( )55 1

2
-

 + 1 = 28

   vdnt/

  1 + 3 + 5 + ..... + 55 = (28)2 = 784

27.  gpd;tUk; bjhlu;fspd; TLjiyf; fhz;f.

 (i) 1 + 2 + 3 + ..... + 60
 (ii) 3 + 6 + 9 + ..... + 96
 (iii) 1 + 4 + 9 + 16 + ..... + 225
 (iv) 1 + 3 + 5 + ..... + 71

jPu;t[:

 i.  1 + 2 + 3 + …. + 60 = ( )1
2

n n +   =  60 61
2
´

  = 30 × 61 = 1830

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

  = 3
232 33

2
´é ù

ê úë û
 = 3 × 328 = 1584

 iii. 1 + 4 + 9 + 16 + …. + 225 
  = 12 + 22 + 32 + 42 + …. + 152 

  = ( )( )1 2 1
6

n n n+ +
 = ( )( )15 15 1 2 15 1

6
+ ´ +

  = 15 16 31
6

´ ´  = 1240

 iv. 1 + 3 + 5 + …. + 71 = n2 

  n = l a
d
-  + 1  71 1

2
-æ ö

ç ÷è ø
+ 1 = 36

  1 + 3 + 5 + …. + 71 = 362 = 1296
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28.  1 + 2 + 3 + ... + k = 325, vdpy; 13 + 23 + 33 + 
..... + k3 apd; kjpg;g[ fhz;f.

jPu;t[:

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

k k +   =  325

 13 + 23 + 33 + ..... + k3

 = ( ) 2
1

2
k ké + ù

ê ú
ë û

 = (325)2 = 105625

29.  13 + 23 + 33 + ..... + k3 = 44100 vdpy;/  
1 + 2 + 3 + ..... + k apd; kjpg;g[ fhz;f.

jPu;t[:

 13 + 23 + 33 + ...+ k3 = 44100 = ( ) 2
1

2
k ké + ù

ê ú
ë û

    1 + 2 + 3 + … + k = ( )1
2

k k +   = 210

30.  13 + 23 + 33 + ..... vd;w bjhlupd; vj;jid 

cWg;g[fisf; Tl;odhy; TLjy; 14400 
fpilf;Fk;>

jPu;t[:

 13 + 23 + 33 + ... + k3  = ( ) 2
1

2
k ké + ù

ê ú
ë û

 

       =  14400 

      ( )1
2

k k +  = 14400  = 120
  k (k + 1) = 240
  k2 + k – 240 = 0
  (k – 15) ( k + 16) = 0
 k = +15 my;yJ k = –16
 ,J bghUe;jhJ.

  k = 15

 5 kjpg;bgz;fs; 

1.  .´ ´ ´31 2 4
1 2 3 4

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

jPu;t[: 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

2.  a1 = 1, a2 = 1 kw;Wk; an = 2an–1 + an–2 n ≥ 3, 
n  N, vdpy; bjhlu;tupirapd; Kjy; MW 

cWg;g[fisf; fhz;f.

jPu;t[:

 a1 = a2 = 1 kw;Wk; an = 2an–1 + an–2 vd;f.

 a3 = 2a2 + a1 = 2 (1) + 1 = 3
 a4 = 2a3 + a2 = 2 (3) + 1 = 7
 a5 = 2a4 + a3 = 2 (7) + 3 = 17
 a6 = 2a5 + a4 = 2 (17) + 7 = 41

3.  x, 10, y, 24, z vd;git xU Tl;Lj; 

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

jPu;t[:

  x, 10, y, 24, z vd;gd Tl;Lj; bjhlu;tupir 

vd;gjhy; y vd;gJ 

 10, 24 ,d; eL cWg;ghFk;.

 mjhtJ y = 10 24
2
+  = 34

2
 = 17 

   A.P = x, 10, 17, 24, z
  d = 17 – 10 = 7 vd;gJ ,=;F bjspthfpwJ.

  x = 10 – 7 = 3
    z = 24 + 7 = 31
  x = 3,  y = 17,  z = 31.

4.  5 + 55 + 555 + ..... vd;w bjhlu;tupirapd; 

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

jPu;t[:

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

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

 = 5
9

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

 = 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
é ù-

-ê ú
ê úë û

 

 = ( )50 510 1
81 9

n né ù- -ê úë û
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5.  gpd;tUk; bjhlu;fspd; n cWg;g[fs; tiu 

TLjy; fhz;f. 

 (i)  0.4 + 0.44 + 0.444 +..... n cWg;g[fs; tiu

 (ii) 3 + 33 + 333 + ..... n cWg;g[fs; tiu

jPu;t[:

 i. 0.4 + 0.44 + 0.444 + ....... n cWg;g[fs;

  = 4 44 444 ...
10 100 1000

n+ + + cWg;gf[ s;

  = 4
1 11 111 ...

10 100 1000
né ù+ + +ê úë û

cWg;g[fs;

  = 
4 9 99 999 ...
9 10 100 1000

né ù+ + +ê úë û
cWg;g[fs;

  = 4 1 1 11 1 1 ...
9 10 100 1000

né ùæ ö æ ö æ ö- + - + -ç ÷ ç ÷ ç ÷ê úè ø è ø è øë û
cWg;gf[ s;

  = 
4
9

[(1+1+1+… n cWg;g[fs;) – 

  
1 11 111 ...

10 100 1000
né ù+ + +ê úë û

cWg;g[fs; ]

  = 
11

4 1 10
19 10 1

10

n

n

é ùé ùæ ö-ê úê úç ÷è øê úê ú-
ê úê ú-ê úê ú

ë ûë û

  = 4 1 11
9 9 10

n

n
é ùæ öæ ö- -ê úç ÷ç ÷è øè øê úë û

 

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

  = 3
9

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

  = 3
9

 ( (10–1) + (100–1) + (1000–1) + ..... + 
n cWg;g[fs;)

  = 3
9

 (10 + 100 + 1000 + ..... + n cWg;g[fs;) 
              – (1 + 11 + 111 +….. + n cWg;g[fs;)

  = 3
9

 10 110
9

n

n
æ öæ ö-

-ç ÷ç ÷è øè ø
 

  = 30
81

 (10n – 1) – 3
9
n

6.  3 + 6 + 12 + ..... + 1536 vd;w bgUf;Fj; 

bjhlupd; TLjy; fhz;f.

jPu;t[:

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

 3(2)n–1 = 3(2)9

 2n–1 = 29

      n  = 10

 TLjy; Sn = ( )1
1

na r
r

-

-
    S10 = 

( )101 2 1
2 1

-

-
 

        = 3(1023)  = 3069

7. kjpg;g[ fhz;f. 16 + 17 + 18 + ..... + 75
jPu;t[:

 16 + 17 + 18 + ….. + 75 
  = (1 + 2 + 3 +….. + 75) –  
    (1 + 2 + 3 + ….. + 15) 

  =  ( )1
2

n né + ù
ê ú
ë û

 – ( )1
2

n né + ù
ê ú
ë û

  = ( )75 75 1
2

+
 – 

( )15 15 1
2

+

  = 2850 – 120 = 2730

8. TLjy; fhz;f. 93 + 103 + ..... + 213

jPu;t[:

 93 + 103 + …. + 213 
 = (13 + 23 + 33..... + 213) – (13 + 23 + 33 ..... + 83)

  =  ( )1
2

n né + ù
ê ú
ë û

2
 – ( )1

2
n né + ù

ê ú
ë û

2

 = ( ) 2
21 21 1

2
é ´ + ù
ê ú
ë û

 – ( ) 2
8 8 1

2
é ´ + ù
ê ú
ë û

 = (231)2 – (36)2 = 52065

9.  gpd;tUk; bjhlu;fspd; TLjiyf; fhz;f.

 (i) 62 + 72 + 82 + ..... + 212

 (ii) 103 + 113 + 123 + ..... + 203

jPu;t[:

 i. 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+ +

   = ( )( )21 21 1 42 1
6

´ + +
 –  ( )( )5 5 1 10 1

6
´ + +

  = 
21 22 43

6
´ ´

 – 5 6 11
6

´ ´

  = 3311 – 55 = 3256

 ii. 103 + 113 + 123 + ..... + 203

  =  13 + 23 + 33 + ..... + 203 –  
   13 + 23  + 33 + ..... + 93
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  = ( ) 2
1

2
n né + ù

ê ú
ë û

– ( ) 2
1

2
n né + ù

ê ú
ë û

  = 
220 21

6
´é ù

ê úë û
 – 

29 10
3
´é ù

ê úë û
 

  = [210]2 – (45)2 = 44100 – 2025 

  = 42075

10.  Kjy; n ,ay; vz;fspd; fz=;fspd; 

TLjy; 2025 vdpy; n-apd; kjpg;g[ fhz;f.

jPu;t[:

  Kjy; n ,ay; vz;fspd; tu;f;f=;fspd; 

TLjy; = 285

  12 + 22 + 32 + ..... + n2 = 285

  ( )( )1 2 1
2 3

n n n+ +
´

 = 285

  ( )( )1 2 1
6

n n n+ +  = 285

  n(n+1) (2n+1) = 285 × 6  ----(1)

  Kjy; n ,ay; vz;fspd; fd=;fspd; TLjy; 

= 2025
  13 + 23 + 33 + ..... + n3 = 2025

  ( ) 2
1

2
n né + ù

ê ú
ë û

 = 2025

   ( )1
2

n n +  = 2025  = 45

  n(n+1) = 45 × 2  ----(2)

 
( )
( )     ( )

( )
( 1) 2 1

1
n n n

n n
+ +

+
 =  285 6

45 2
´

´

  2n + 1 = 19
  2n = 19 – 1
  2n = 18
   n = 9

11.  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=;fupf;f Koa[k;> 
jPu;t[:

  bfhLf;fg;gl;Ls;s 15 rJu tot tz;zf; 

fhfpj=;fspd; gf;f mst[fs; 
  10 br.kP + 11br.kP + 12br.kP + ..... + 24br.kP

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

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

 = ( )( )1 2 1
6

n n n+ +
 – ( )( )1 2 1

6
n n n+ +

 = 24 25 49
6

´ ´  – 9 10 19
6

´ ´  

 = 4900 – 285  

 =  4615 br.kP2

***

3. ïa‰fÙj«

 2 kjpg;bgz;fs; 

1. gpd;tUtdtw;wpw;F kP.bgh.k fhz;f.

 (i) 4x2y, 8x3y2

 (ii)  9a3b2, 12a2b2c
 (iii) 16m, 12m2n2, 8n2

 (iv) p2 – 3p + 2, p2 – 4
 (v) 2x2 – 5x – 3, 4x2 – 36 
 (vi) (2x2 – 3xy)2, (4x – 6y)3, 8x3 – 27y3

jPu;t[:

i. 4x2y, 8x3y2

 4x2y  =  22x2y
 8x3y2  =  23x3y2

  (4x2y, 8x3y2) ?d; kP.bgh.k =23x3y2 = 8x3y2

ii. 9a3b2, 12a2b2c
 9a3b2  =  (1)(3)2 a3b2

 12a2b2c  =  22 × 3 × a2 × b2 × c
   (9a3b2, 12a2b2c) ?d; kP.bgh.k

  = (1) × 22 × 32 × a3 × b2 × c = 36a3b2c

iii. 16m, 12m2n2, 8n2

 16m  =  24 × m
 12m2n2  =  22 × 3 × m2 × n2

 8n2  =  23 × n2

  (16m, 12m2n2, 8n2) ?d; kP.bgh.k

   = 24 × 3 × m2 × n2 = 48m2n2

iv.  p2 – 3p + 2, p2 – 4
 p2 – 3p + 2  =  (p – 1) (p – 2)
 p2 – 4  =  (p + 2) (p – 2)
  (p2 – 3p + 2, p2 – 4) ?d; kP.bgh.k

  = (p – 1) (p + 2)  (p – 2)

v. 2x2 – 5x – 3, 4x2 – 36 
 2x2 – 5x – 3  =  (x – 3) (2x + 1)
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 4x2 – 36  =  4(x + 3) (x – 3)
   (2x2 – 5x – 3, 4x2 – 36) ?d; kP.bgh.k

   = 4(x – 3) (x + 3) (2x + 1)

vi. (2x2 – 3xy)2, (4x – 6y)3, 8x3 – 27y3

 (2x2 – 3xy)2  =  x2(2x – 3y)2

 (4x – 6y)3  =  23(2x – 3y)3

 8x3 – 27y3  =  (2x)3 – (3y)3 
  =  (2x – 3y) (4x2 + 6xy + 9y2)
   ((2x2 – 3xy)2, (4x – 6y)3, (8x3 – 27y3) ?d; 

kP.bgh.k 
   = 23 × x2 × (2x – 3y)3 (4x2 + 6xy + 9y2)
   = 8x2(2x – 3y)3 (4x2 + 6xy + 9y2)

2. RUf;Ff.

 i) 
2

2

4
2
x y
z

 × 
20

xz

 ii) - +
-

2 10 21
7

p p
p

 × 
( )

+ -

-

2

2
12

3
p p

p
 

jPu;t[:

 i. 
2

2

4
2
x y
z

 × 
3

4

6
20

xz
y

 = 
3

3

3
5
x z
y

 ii. 
2 10 21

7
p p

p
- +

-
 × 

( )
2

2

12
3

p p
p
+ -

-

  = ( )( )
( )

7 3
7

p p
p

- -
-

 = ( )( )
( )2

4 3
3

p p
p

+ -

-
  = (p + 4)

3. Tl;Lf: 
-

3x
x y

 + 
-

3y
y x

 
jPu;t[:

 
3x

x y-
 + 

3y
y x-

 =  
3 3x y
x y

-
-

       =  
( )( )

( )

2 2x xy y x y
x y

+ + -

-
 

       =  x2 + xy + y2

4.  gpd;tUk; nfhitfspd; tpyf;fg;gl;l 

kjpg;g[ fhz;f. nk 22

 i) + 10
8

x
x

   ii) +
+ +2

7 2
8 13 5

p
p p

jPu;t[:

 i.  10
8

x
x

+  vd;w nfhitahdJ

   8x = 0 (my;yJ) x = 0 vDk;nghJ 

tiuaWf;f ,ayhjjhfpwJ.

  Mfnt tpyf;fg;gl;l kjpg;g[ 0 MFk;.

 ii. 
2

7 2
8 13 5

p
p p

+
+ +

 vd;w nfhitahdJ

  8p2 + 13p + 5 = 0 mjhtJ 

   (8p + 5) (p + 1) = 0 tpypUe;J 

  p = 5
8
- , p = –1, vDk;nghJ nfhit 

  tiuaWf;f ,ayhjjhfpwJ.

   vdnt/ tpyf;fg;gl;l kjpg;g[fs; 

  
5

8
-

 kw;Wk; –1

5.  fPH;f;fz;l nfhitfSf;F tpyf;fg;gl;l 

kjpg;g[fs; ,Ug;gpd; mtw;iwf; fhz;f.

 i) 
-2 25
y

y
    ii) 

- +2 5 6
t

t t

 iii) + +
+ -

2

2

6 8
2

x x
x x

  iv) -
+ -

3

3 2

27
6

x
x x x

jPu;t[:

 i. 2 25
y

y -
 vd;w nfhitahdJ y2 – 52 = 0

  y2 – 52 = 0
  (y + 5) (y – 5) = 0
  y + 5 = 0, y – 5 = 0
  y = –5, y = 5
   vDk;nghJ nfhit tiuaWf;f 

,ayhjjhfpwJ.

   tpyf;fg;gl;l kjpg;g[fs; –5 kw;Wk; 5.

 ii. 
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
   vDk;nghJ nfhit tiuaWf;f 

,ayhjjhfpwJ.

   tpyf;fg;gl;l kjpg;g[fs; 2 kw;Wk; 3.

 iii. 
2

2

6 8
2

x x
x x

+ +
+ -

 = ( )( )
( )( )

4 2
2 1

x x
x x

+ +
+ -

 = 4
1

x
x

+
-

   4
1

x
x

+
-

 vd;gJ x – 1 = 0 vDk;nghJ 

  tiuaWf;fg;gltpy;iy.

  tpyf;fg;gl;l kjpg;g[fs; 1.
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 iv. 
3

3 2

27
6

x
x x x

-
+ -

 = 
( )( )

( )
2

2

3 3 9

6

x x x

x x x

- + +

+ -

         = 
( )( )
( )( )( )

23 3 9
3 2

x x x
x x x
- + +

+ -

   
3

3 2

27
6

x
x x x

-
+ -

 vd;gJ x3+ x2 – 6x = 0 

  vDk;nghJ tiaWf;fg;gltpy;iy.

   (x) (x + 3) (x – 2) = 0
   x = 0 my;yJ x = –3 my;yJ x = 2
   tpyf;fg;gl;l kjpg;g[fs; 0, –3, 2

6. gpd;tUtdtw;wpd; th;f;f@yk; fhz;f.

 
4 12 16

8 4 4

400
100

x y z
x y z

 Mf.22

jPu;t[:

 
4 12 16

8 4 4

400
100

x y z
x y z

 = 
8 12

4

4y z
x

 = 
4 6

22 y z
x

7.  fPH;f;fz;l nfhitfspd; th;f;f@yk; 

fhz;f.

 i) 256(x – a)8(x – b)4(x – c)16(x – d)20

 ii) 
8 12 16

12 4 14

144
81

a b c
f g h

jPu;t[:

 i) ( ) ( ) ( ) ( )( )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|

 ii) 
8 12 16

12 4 14

144
81

a b c
f g h

 = 
4 6 8

6 2 7

4
3

a b c
f g h

 

8. gpd;tUtdtw;wpd; 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

jPu;t[:

 ( ) ( ) ( )
( ) ( ) ( )

8 8 8

4 12 4

121
81

a b x y b c
b c a b b c

+ + -

- - -

  = ( ) ( ) ( )
( ) ( ) ( )

8 8 8

4 12 4

121
81

a b x y b c
b c a b b c

+ + -

- - -

   =  ( ) ( )
( )

4 4

6

11
9

a b x y
a b

+ +

-

9.  @y=;fspd; TLjy; kw;wk; bgUf;fw;gyd; 

bfhLf;fg;gl;Ls;sJ. ,Ugor; 

rkd;ghLfisf; fhz;f.

 (i) –9, 20  (ii) 5
3

, 4 brg;.21

jPu;t[:

 i. –9, 20
  njitahd ,Ugo rkd;ghL

   x2 – [α + β]x + αβ = 0
   x2– [–9]x + 20 = 0 
    x2 + 9x + 20 = 0

 ii. 5
3

, 4

  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

10.  fPH;f;fhQk; ,Ugor; rkd;ghLfSf;F  

@y=;fspd; TLjy; kw;Wk; bgUf;fy; fhz;f.

 (i) x2 + 3x − 28 = 0  (ii) x2 + 3x = 0 
jPu;t[:

 i) 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

 ii) 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

11. A = 

æ ö
ç ÷
ç ÷-
ç ÷
ç ÷
ç ÷

-è ø

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; thpir fhz;f. 
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 (iii)   a22, a23, a24, a34, a43, a44. Mfpa cWg;g[fis 
vGJf.

jPu;t[:  

 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

12.  fPH;f;fhQk; ,Ugor; rkd;ghLfSf;F  

@y=;fspd; TLjy; kw;Wk; bgUf;fy; fhz;f.

 (i) x2 + 3x − 28 = 0   (ii) x2 + 3x = 0 
jPu;t[:

i. 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

ii) 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

13.  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;>

jPu;t[:

  18 cwg;g[fis;f 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;.

14.  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

jPu;t[:

 i. aij = |i – 2j|

  A = 
11 12 13

21 22 23

31 32 33

a a a
a a a
a a a

æ ö
ç ÷
ç ÷
è ø

     = 
1 2 1 4 1 6
2 2 2 4 2 6
3 2 3 4 3 6

é - - - ù
ê ú- - -ê ú
ê ú- - -ë û

 = 
1 3 5
0 2 4
1 1 3

é ù
ê ú
ê ú
ê úë û

 ii. aij = ( )3

3
i j+

      = 
11 12 13

21 22 23

31 32 33

a a a
a a a
a a a

æ ö
ç ÷
ç ÷
è ø

 = 

8 649
3 3

64 1259
3 3

64 125 72
3 3

é ù
ê ú
ê ú
ê ú
ê ú
ê ú
ê ú
ê úë û

15.  aij = i2j2 vd;w mikg;igf; bfhz;l 3 × 3 
thpira[ila mzpiaf; fhz;f.

jPu;t[:

 3×3 thpira[ila mzpapd; bghJ totk; 

 A = 
11 12 13

21 22 23

31 32 33

a a a
a a a
a a a

æ ö
ç ÷
ç ÷
è ø

 aij = i2j2

  a11= 12×12 = 1×1 = 1;  a12 = 12×22 = 1×4 = 4;
 a13 = 12×32 = 1×9 = 9;  a21 = 22×12 = 4×1 = 4;
 a22 = 22×22 = 4×4 = 16; a23 = 22×32 = 4×9 = 36
 a31 = 32×12 = 9×1 = 9; a32 = 32×22 = 9×4 = 36;
 a33 = 32×32 = 9×9 = 81

 vdnt/ njitahd mzp A = 
1 4 9
4 16 36
9 36 81

æ ö
ç ÷
ç ÷
è ø

16.  A = 
æ ö
ç ÷-
ç ÷
è ø

5 4 3
1 7 9
3 8 2

 vdpy;/ A apd; epiu 

 epuy; khw;W mzpiaf; fhz;f.

jPu;t[:

  A  =   
5 4 3
1 7 9
3 8 2

æ ö
ç ÷-
ç ÷
è ø

     AT  =  
5 1 3
4 7 8
3 9 2

æ ö
ç ÷-
ç ÷
è ø
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17.  A = 

æ ö-
ç ÷

-ç ÷
ç ÷-è ø

7 3

5 2

3 5

 vdpy;/ 

   –A ?apd; epiu epuy; khw;W mzpiaf; 

fhz;f. brg;.20

jPu;t[:

 A = 
7 3

5 2

3 5

æ ö-
ç ÷

-ç ÷
ç ÷-è ø

 –A = 
7 3

5 2

3 5

æ ö-
ç ÷

-ç ÷
ç ÷-è ø

 (–A)T = 7 5 3
3 2 5

æ ö- -
ç ÷-è ø

18.   A = .

æ ö
ç ÷

-ç ÷
ç ÷
ç ÷è ø

5 2 2
517 0 7
2

8 3 1

 vdpy;

 (AT)T = A vd;gjidr; rhpghh;f;f.

jPu;t[:

 A = 

5 2 2
517 0.7
2

8 3 1

æ ö
ç ÷

-ç ÷
ç ÷
ç ÷è ø

; AT = 
5 17 8
2 0.7 3

52 1
2

æ ö
-ç ÷

ç ÷
ç ÷
ç ÷
ç ÷è ø

 (AT)T = 

5 2 2
517 0.7
2

8 3 1

æ ö
ç ÷

-ç ÷
ç ÷
ç ÷è ø

  (AT)T = A

19.  fPH;f;fhQk; rkd;ghLfspy; ,Ue;J x, y 
kw;Wk; z ?apd; kjpg;igf; fhz;f.

 (i) æ ö
ç ÷è ø
12 3

5x
 = 

æ ö
ç ÷è ø3 5

y z

 (ii) 
+æ ö

ç ÷+è ø
2

5
x y

z xy
 = æ ö

ç ÷è ø
6 2
5 8

 (iii) 
+ +æ ö

ç ÷+
ç ÷

+è ø

x y z
x z
y z

 = 
æ ö
ç ÷
ç ÷
è ø

9
5
7

jPu;t[:

 i. 12 3
5x

æ ö
ç ÷è ø

 = 
3 5
y zæ ö

ç ÷è ø

   12 = y;  3 = z; x = 3

 ii. 
2

5
x y

z xy
+æ ö

ç ÷+è ø
 = 

6 2
5 8

æ ö
ç ÷è ø

   5 + z = 5 x + y = 6;
       z = 5 – 5 y = 6 – x;
            z = 0
  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 (or) x = 4
  x = 2 vdpy; y = 8

x
 = 

8
2

 = 4

  x = 4 vdpy; y = 8
4

 = 2

 iii) 
x y z
x z
y z

+ +æ ö
ç ÷+
ç ÷

+è ø

 = 
9
5
7

æ ö
ç ÷
ç ÷
è ø

  x + y + z = 9   ---- (1)
        x + z = 5   ---- (2)
        y + z = 7   ---- (3)
  (3) I (1) y; gpujpapl

  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

20. A = 
æ ö
ç ÷
ç ÷

- -è ø

7 8 6
1 3 9
4 3 1

, B = 
-æ ö

ç ÷-
ç ÷
è ø

4 11 3
1 2 4

7 5 0
 

 vdpy;/ 2A + B If; fhz;f.

jPu;t[:

  2A + B  = 2
7 8 6
1 3 9
4 3 1

æ ö
ç ÷
ç ÷

- -è ø

 + 
4 11 3
1 2 4

7 5 0

-æ ö
ç ÷-
ç ÷
è ø

   = 
14 16 12
2 6 18
8 6 2

æ ö
ç ÷
ç ÷

- -è ø

+ 
4 11 3
1 2 4

7 5 0

-æ ö
ç ÷-
ç ÷
è ø

    = 
14 4 16 11 12 3
2 1 6 2 18 4
8 7 6 5 2 0

+ + -æ ö
ç ÷- + +
ç ÷

- + + - +è ø
 

   = 
18 27 9
1 8 22
1 11 2

æ ö
ç ÷
ç ÷

- -è ø
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21. A = 

-æ ö
ç ÷
ç ÷
ç ÷
ç ÷è ø

5 4 2
1 3 2
2 4
1 9 4

, B = 

- -æ ö
ç ÷
ç ÷
ç ÷
ç ÷-è ø

7 4 3
1 7 3
4 2
5 6 9

, 

 vdpy;/ 4A–3B If; fhz;f.

jPu;t[:

 4A – 3B = 4

5 4 2
1 3 2
2 4
1 9 4

-æ ö
ç ÷
ç ÷
ç ÷
ç ÷è ø

–3

7 4 3
1 7 3
4 2
5 6 9

- -æ ö
ç ÷
ç ÷
ç ÷
ç ÷-è ø

  = 
20 16 8

2 3 4 2
4 36 16

-æ ö
ç ÷
ç ÷
ç ÷è ø

+ 

21 12 9
3 21 9
4 2

15 18 27

-æ ö
ç ÷

- - -ç ÷
ç ÷
ç ÷- -è ø

  = 

20 21 16 12 8 9
3 212 3 4 2 9
4 2

4 15 36 18 16 27

+ - - +æ ö
ç ÷

- - -ç ÷
ç ÷
ç ÷- + -è ø

  = 

41 4 1
5 15 4 2 9
4 2
11 54 11

æ ö
ç ÷

- -ç ÷
ç ÷
ç ÷- -è ø

22.  A = 
æ ö
ç ÷
ç ÷
è ø

1 9
3 4
8 3

, B = 
æ ö
ç ÷
ç ÷
è ø

5 7
3 3
1 0

 

 gpd;tUtdtw;iwr; rhpghh;f;f.

 (i) A + B = B + A 
 (ii) A + (−A) = (−A) + A = O

jPu;t[:

 i. A + B = B + A
  L.H.S. 

  A + B = 
1 9
3 4
8 3

æ ö
ç ÷
ç ÷

-è ø

 + 
5 7
3 3
1 0

æ ö
ç ÷
ç ÷
è ø

 

     = 
6 16
6 7
9 3

æ ö
ç ÷
ç ÷

-è ø

    ----- (1)

  R.H.S. 

  B + A = 
5 7
3 3
1 0

æ ö
ç ÷
ç ÷
è ø

 + 
1 9
3 4
8 3

æ ö
ç ÷
ç ÷

-è ø

     = 
6 16
6 7
9 3

æ ö
ç ÷
ç ÷

-è ø

    ---- (2)

 (1), (2)  A + B = B + A 

ii. A + (–A) = (–A) + A = 0

 A + (–A) = 
1 9
3 4
8 3

æ ö
ç ÷
ç ÷

-è ø

 + 
1 9
3 4
8 3

- -æ ö
ç ÷- -
ç ÷

-è ø

= 
0 0
0 0
0 0

æ ö
ç ÷
ç ÷
è ø

 --- (1)

 (–A) + A = 
1 9
3 4
8 3

- -æ ö
ç ÷- -
ç ÷

-è ø

 + 
1 9
3 4
8 3

æ ö
ç ÷
ç ÷

-è ø

= 
0 0
0 0
0 0

æ ö
ç ÷
ç ÷
è ø

 --- (2)

 (1), (2)  A + (–A) = (–A) + A = 0

23.  A = æ ö
ç ÷è ø

0 4 9
8 3 7

, B = æ ö
ç ÷è ø

7 3 8
1 4 9

 

 vdpy; gpd;tUtdtw;iwf; fhz;f.

 (i) B – 5A  (ii) 3A – 9B
jPu;t[:

 A = 
0 4 9
8 3 7

æ ö
ç ÷è ø

,  B = 
7 3 8
1 4 9

æ ö
ç ÷è ø

 i. B – 5A

  = 
7 3 8
1 4 9

æ ö
ç ÷è ø

 – 5
0 4 9
8 3 7

æ ö
ç ÷è ø

  = 
7 3 8
1 4 9

æ ö
ç ÷è ø

 + 
0 20 45
40 15 35

- -æ ö
ç ÷- - -è ø

  = 
7 17 37
39 11 26

- -æ ö
ç ÷- - -è ø

 ii. 3A – 9B 

  = 3
0 4 9
8 3 7

æ ö
ç ÷è ø

 – 9
7 3 8
1 4 9

æ ö
ç ÷è ø

  = 
0 12 27
24 9 21

æ ö
ç ÷è ø

 + 
63 27 72
9 36 81

- - -æ ö
ç ÷- - -è ø

  = 
63 15 45

15 27 60
- - -æ ö

ç ÷- -è ø
 

 5 kjpg;bgz;fs; 

1.  64x4 − 16x3 + 17x2 − 2x + 1 vd;gjd; th;f;f 

@yk; fhz;f. brg;.21

jPu;t[:

      8     –1       1
8      64   –16      17    –2       1

(–) 64
16   –1             –16      17

    (+)   –16  (–) 1
16   –2   

1
                        16        –2       1
                   (–) 16 (+) –2  (–) 1
                                  0

 njitahd th;f;f @yk; = |8x2 – x + 1| 
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2.  9x4 – 12x3 + 28x2 + ax + b MdJ xU 

KGth;f;fk; vdpy; a, b Mfpatw;wpd; 

kjpg;g[fisf; fhz;f.

jPu;t[:

      3     2       4
3       9   –12      28        a      b

(–) 9
6   –2          – 12      28

    (+) –12  (–) 4
6   –4   4                       24        a       b

                (–) 24 (+) –16 (–) 16
                   a = –16,  b = 16

3.  tFj;jy; Kiwapy; gpd;tUk; gy;YWg;g[f; 

nfhitfspd; th;f;f@yk; fhz;f.

jPu;t[:   brg;.20  Mf.22

 i. x4 − 12x3 + 42x2 −36x + 9 
      1     –6       3

1       1   –12      42    –36       9
(–) 1

2   –6             –12       42
    (+)   –12  (–) 36

2   –12   
3

                          6      –36       9
                   (–)  6 (+) –36  (–) 9
                                  0

  njitahd th;f;f@yk; = |x2 – 6x + 3|

 ii. 37x2 −28x3 + 4x4 + 42x + 9
      2     –7       –3

2       4   –28      37      42       9
(–) 4

4   –7            –28      37
    (–)  –28 (–) 49

4  –14  
–3

                      –12       42        9
                (+)  –12 (–) 42  (–) 9
                                  0

  njitahd th;f;f@yk; = |2x2 – 7x – 3|

 iii. 16x4 + 8x2 + 1
      4     0       1

4       16   0      8      0       1
(–) 16

8   0              0      8
             0      0

8   0  1                      8      0      1
                (–) 8 (–)0 (–)1
                            0

  njitahd th;f;f@yk; = |4x2 + 1|

 iv. 121x4 − 198x3 − 183x2 + 216x + 144
       11     –9       –12

11       121   –198   –183   216  144
(–)121

22 – 9              – 198   –183
        (+) –198 (–)81

22 – 18 – 12                             – 264   216   144
                   (+) –264 (–)216 (–)144
                            0

  njitahd th;f;f@yk; = |11x2 – 9x – 12|

4.  fPH;f;fhQk; gy;YWg;g[f;nfhitfs; KG 

th;f;f=;fs; vdpy; a kw;Wk; b–apd; kjpg;g[ 

fhz;f.

jPu;t[:

 i. 4x4 − 12x3 + 37x2 + bx + a
      2     –3       7

2       4   –12      37      b       a
(–) 4

4   –3            –12      37
    (+)  –12 (–)  9

4   –6   7                        28        b        a
                 (–) 28 (+)– 42 (–) 49
             a = 49 , b = –42

 ii. ax4 + bx3 + 361x2 + 220x + 100
       10     11      12

10      100   220     361      b     a
(–)100

20   11               220     361
        (–) 220 (–)121

20   22   12                           240        b        a
                     (–) 240 (–)264 (–)144
a = 144 , b = 264

5.  fPH;f;fhQk; gy;YWg;g[f;nfhitfs; KG 

th;f;f=;fs; vdpy;/ m kw;Wk; n?apd; kjpg;g[.

jPu;t[:

 (i) 36x4 −60x3 + 61x2 −mx + n nk 22

      6     –5       3
6       36   –60     61      –m      n

(–) 36
12   –5              –60     61

    (+)    –60 (–)25
12   –10   3                        36        –m        n

                 (–) 36 (+)– 30 (–) 9
–m = –30, m = 30
n = 9
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 ii. x4 −8x3 +mx2 +nx +16
jPu;t[:

      1     –4       4
1       1     –8     m      n      16

(–) 1
2   –4              –8     m

    (+)   –8 (–)16
2   –8   4                   m–16       n       16

                 (–) 8 (+)– 32 (–) 16
                                0  

     m – 16  = 8,    n = –32
     m  = 8 + 16 
     m  = 24

6.  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;>

jPu;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;.

7. A = 
æ ö
ç ÷
ç ÷
è ø

1 8 3
3 5 0
8 7 6

, B = 
- -æ ö

ç ÷-
ç ÷
è ø

8 6 4
2 11 3
0 1 5

, 

 C = 
æ ö
ç ÷- -
ç ÷
è ø

5 3 0
1 7 2

1 4 3
 vdpy;/ 

 gpd;tUtdtw;iwf; fhz;f.

 3A + 2B – C  
jPu;t[:

 3A + 2B – C

 = 3 
1 8 3
3 5 0
8 7 6

æ ö
ç ÷
ç ÷
è ø

+ 2
8 6 4
2 11 3
0 1 5

- -æ ö
ç ÷-
ç ÷
è ø

– 
5 3 0
1 7 2

1 4 3

æ ö
ç ÷- -
ç ÷
è ø

 = 
3 24 9
9 15 0
24 21 18

æ ö
ç ÷
ç ÷
è ø

+
16 12 8
4 22 6
0 2 10

- -æ ö
ç ÷-
ç ÷
è ø

+ 
5 3 0

1 7 2
1 4 3

- -æ ö
ç ÷-
ç ÷

- - -è ø

 = 
14 9 1
14 44 8
23 19 25

æ ö
ç ÷-
ç ÷
è ø

8. A = æ ö
ç ÷-è ø

1 1
1 3

, B = æ ö
ç ÷-è ø

1 2
4 2

, C = 
-æ ö

ç ÷è ø
7 6

3 2
 vdpy;

 A(B + C) = AB + AC vd;gijr; rhpghh;f;f.

jPu;t[:

    B + C  = 1 2
4 2

æ ö
ç ÷-è ø

 + 7 6
3 2

-æ ö
ç ÷è ø

   = 1 7 2 6
4 3 2 2
- +æ ö

ç ÷- + +è ø
 = 

6 8
1 4

-æ ö
ç ÷-è ø

      LHS  = A (B + C)

   = 
1 1
1 3

æ ö
ç ÷-è ø

 
6 8
1 4

-æ ö
ç ÷-è ø

    = 
6 1 8 4

6 3 8 12
- - +æ ö

ç ÷- - +è ø
 = 

7 12
3 4

-æ ö
ç ÷è ø

        AB  = 
1 1
1 3

æ ö
ç ÷-è ø

 
1 2
4 2

æ ö
ç ÷-è ø

   = 
1 4 2 2
1 12 2 6
- +æ ö

ç ÷- - - +è ø
 = 

3 4
13 4

-æ ö
ç ÷-è ø

        AC  = 
1 1
1 3

æ ö
ç ÷-è ø

 7 6
3 2

-æ ö
ç ÷è ø

   = 
7 3 6 2

7 9 6 6
- + +æ ö

ç ÷+ - +è ø
 = 

4 8
16 0
-æ ö

ç ÷è ø

  RHS = AB + AC

   = 
3 4
13 4

-æ ö
ç ÷-è ø

 + 4 8
16 0
-æ ö

ç ÷è ø

   = 3 4 4 8
13 16 4 0
- - +æ ö

ç ÷- + +è ø
 = 7 12

3 4
-æ ö

ç ÷è ø

  LHS = RHS 

9.  A = æ ö
ç ÷-è ø

1 2 1
2 1 1

 kw;Wk; B = 
-æ ö

ç ÷-
ç ÷
è ø

2 1
1 4

0 2
 

 brg;.20

 vdpy; (AB)T = BTAT vd;gijr; rhpghh;f;f.

jPu;t[:

    AB = 
1 2 1
2 1 1

æ ö
ç ÷-è ø

 
2 1
1 4

0 2

-æ ö
ç ÷-
ç ÷
è ø

    = 
2 2 0 1 8 2
4 1 0 2 4 2

- + - + +æ ö
ç ÷+ + - - +è ø

 = 
0 9
5 4

æ ö
ç ÷-è ø

   (AB)T  = 
0 5
9 4

æ ö
ç ÷-è ø

    BT  = 
2 1 0
1 4 2

-æ ö
ç ÷-è ø  AT = 

1 2
2 1
1 1

æ ö
ç ÷-
ç ÷
è ø
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    BT AT  = 
2 1 0
1 4 2

-æ ö
ç ÷-è ø  

1 2
2 1
1 1

æ ö
ç ÷-
ç ÷
è ø

   = 
2 2 0 4 1 0
1 8 2 2 4 2
- + + +æ ö

ç ÷- + + - - +è ø
 = 

0 9
5 4

æ ö
ç ÷-è ø

    LHS = RHS

10. A = 
æ ö
ç ÷-è ø
1 3
5 1

, B = 
-æ ö

ç ÷è ø
1 1 2
3 5 2 , C = 

æ ö
ç ÷-è ø

1 3 2
4 1 3

 

 vdpy;/ A(B + C) = AB + AC Ir; rhpghh;f;ft[k;.

jPu;t[:

 A = 
1 3
5 1

æ ö
ç ÷-è ø

, B = 
1 1 2
3 5 2

-æ ö
ç ÷è ø

, C = 
1 3 2
4 1 3

æ ö
ç ÷-è ø

 A(B + C) = AB + AC rhpghh;f;f ntz;Lk;

 LHS 

 B + C = 
1 1 2
3 5 2

-æ ö
ç ÷è ø

 + 
1 3 2
4 1 3

æ ö
ç ÷-è ø

      = 
2 2 4
1 6 5

æ ö
ç ÷-è ø

 A(B + C) = 
1 3
5 1

æ ö
ç ÷-è ø

 × 
2 2 4
1 6 5

æ ö
ç ÷-è ø

           = 2 3 2 18 4 15
10 1 10 6 20 5

- + +æ ö
ç ÷+ - -è ø

               = 
1 20 19

11 4 15
-æ ö

ç ÷è ø
  ----(1)

  AB  = 
1 3
5 1

æ ö
ç ÷-è ø

 × 
1 1 2
3 5 2

-æ ö
ç ÷è ø

   = 1 9 1 15 2 6
5 3 5 5 10 2

+ - + +æ ö
ç ÷- - - -è ø

   = 10 14 8
2 10 8

æ ö
ç ÷-è ø

  AC = 1 3
5 1

æ ö
ç ÷-è ø

 × 
1 3 2
4 1 3

æ ö
ç ÷-è ø

  = 1 12 3 3 2 9
5 4 15 1 10 3
- + +æ ö

ç ÷+ - -è ø
 = 11 6 11

9 14 7
-æ ö

ç ÷è ø

 AB+AC = 
1 20 19

11 4 15
-æ ö

ç ÷è ø
 ----(2)

 (1), (2)  A (B + C) = AB + AC 

11. A = æ ö
ç ÷è ø

5 2 9
1 2 8

, B = 
æ ö
ç ÷
ç ÷

-è ø

1 7
1 2
5 1

 vdpy;/

 (AB)T = BTAT vd;gijr; rhpghh;f;ft[k;.

jPu;t[:

     A  = 5 2 9
1 2 8

æ ö
ç ÷è ø

, B = 
1 7
1 2
5 1

æ ö
ç ÷
ç ÷

-è ø

      AB  = 
5 2 45 35 4 9
1 2 40 7 4 8

+ + + -æ ö
ç ÷+ + + -è ø

= 
52 30
43 3

æ ö
ç ÷è ø

    (AB)T = 
52 43
30 3

æ ö
ç ÷è ø

 BT = 1 1 5
7 2 1

æ ö
ç ÷-è ø

   AT = 
5 1
2 2
9 8

æ ö
ç ÷
ç ÷
è ø

 BT AT = 1 1 5
7 2 1

æ ö
ç ÷-è ø

 × 
5 1
2 2
9 8

æ ö
ç ÷
ç ÷
è ø

    = 
5 2 45 1 2 40
35 4 9 7 4 8

+ + + +æ ö
ç ÷+ - + -è ø

 = 52 43
30 3

æ ö
ç ÷è ø

 (1), (2)   (AB)T = BTAT

12.  A = æ ö
ç ÷-è ø

3 1
1 2

 vdpy;/ A2 – 5A + 7I2 = 0 vd 

 epWt[f.

jPu;t[:

  A2 = 
3 1
1 2

æ ö
ç ÷-è ø

 
3 1
1 2

æ ö
ç ÷-è ø

  = 
9 1 3 2
3 2 1 4
- +æ ö

ç ÷- - - +è ø
 = 

8 5
5 3

æ ö
ç ÷-è ø

 A2 – 5A + 7I2 

  = 8 5
5 3

æ ö
ç ÷-è ø

 – 5
3 1
1 2

æ ö
ç ÷-è ø

 + 7 1 0
0 1

æ ö
ç ÷è ø

  = 
8 5
5 3

æ ö
ç ÷-è ø

 + 
15 5

5 10
æ ö
ç ÷-è ø

 + 
7 0
0 7

æ ö
ç ÷è ø

  = 
8 15 7 5 5 0

5 5 0 3 10 7
- + - +æ ö

ç ÷- + + - +è ø
 = 

0 0
0 0

æ ö
ç ÷è ø

 A2 – 5A + 7I2 = 0 vd epqgpf;fg;gl;lJ.

***
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4. toÉaš

 2 kjpg;bgz;fs; 

1.  ΔABC MdJ ΔDEF?f;F tobthj;jit. 

nkYk; BC = 3 br.kP/ EF = 4 br.kP kw;Wk; 

Kf;nfhzk; ΔABC ?apd; gug;g[ = 54 br.kP2 
vdpy;/ ΔDEF?apd; gug;igf; fhz;f.

jPu;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;

 ∆ABC ?apd; gug;gst[

∆DEF ?apd; gug;gst[
 = 

2

2

BC
EF

 

 54
∆DEF ?apd; gug;gst[

 = 
2

2

3
4

 

 ∆DEF?apd; gug;gst[ = 16 54
9
´

  = 96 br.kP2

2.  fPnH bfhLf;fg;gl;ltw;wpy; ve;j 

Kf;nfhz=;fs; tobthj;jit vd;gijr; 

nrhjpf;ft[k;. nkYk; x?apd; kjpg;g[ fhz;f.

 i) ii) 

jPu;t[:

 i. glj;jpypUe;J

  AC
AE

 = 

13 2
2
2

+
 = 

7 2
2

2

+
= 

7 4
2
2

+

          = 11 1
2 2

´  = 
11
4

   ----(1)

    AB
AD

 = 
3 5

3
+

 = 
8
3

  ----(2)

  (1), (2)  AC
AE

 ≠ AB
AD

    ∆ABC kw;Wk; ∆ADE tobthj;jit 

my;y.

 ii. glj;jpypUe;J ∆ABC kw;Wk; ∆PQC
  ABC = PQC = 70°  ----(1)
  (xj;j nfhz=;fs; rkk;) 
  C = C (bghJ nfhzk;) ----(2)
   A = QPC (  AAA tpjpg;go)
   ∆ABC kw;Wk; ∆PQC Mfpad tobthj;j 

Kf;nfhz=;fs;.

   AB
PQ

 = BC
QC

 

       5
x

 = 6
3

 = 2      x = 5
2

 

   = 2.5

3.  ΔABC ~ ΔDEF?y;/ ΔABC?apd; gug;g[ 9br.kP2, 
ΔDEF?apd; gug;g[ 16 br.kP2 kw;Wk; BC = 2.1 
br.kP vdpy;/ EF?apd; ePsk; fhz;f.

jPu;t[:

A

CB

D

FE
 ∆ABC ~ ∆DEF vd;f.

  
(∆ABC)?d; gug;gst[

(∆DEF)?d; gug;gst[
 = 

2

2

BC
EF

   = 
2

2

AB
DE

 = 
2

2

AC
DF

  9
16

 = ( )2

2

2.1
EF

  EF2 = (2.1)2 × 16
9

  EF = 2.1  × 4
3

 

   =  2.8 br.kP

4.  ΔABC?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.

jPu;t[:

  AB = 5.6 br.kP, AD = 1.4 br.kP/ 
  AC = 7.2 br.kP/ AE = 1.8 br.kP

  BD = AB – AD = 5.6 – 1.4 = 4.2 br.kP

  EC = AC – AE = 7.2 – 1.8 = 5.4 br.kP

  
AD
DB

 = 1.4
4.2

 = 
1
3

  kw;Wk; AE
EC

 = 1.8
5.4

 = 
1
3

 

AD
DB

 = AE
EC

.

   DE || BC
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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. nk 22

jPu;t[:

 ∆ABC?apy;, A?apd; ,Urkbtl;o AD.

  vdnt/ nfhz ,Urkbtl;oj; njw;wj;jpd; 

go/

 BD
DC

 = AB
AC

     4
3

 = 6
AC

  ypUe;J 4AC = 18

 vdnt/  AC = 9
2

 = 4.5 br.kP

6.  bfhLf;fg;gl;Ls;s  
  glj;jpy; AD vd;gJ  

BAC ?apd; ,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.

jPu;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
DC

 = AB
AC

  
6

x
x-

 = 10
14

  
6

x
x-

 = 5
7

  7x = 30 – 5x
  12x = 30

  x = 30
12

 = 2.5 br.kP

  BD = 2.5 br.kP     DC = 3.5 br.kP

7.  ΔABC?apd; 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) AD
DB

 = 
3
4

 kw;Wk; AC = 15 br.kP vdpy;  

  AE?apd; kjpg;g[ fhz;f. brg;.21

 (ii)  AD = 8x − 7, DB = 5x − 3, AE = 4x − 3 
kw;Wk; EC = 3x − 1, vdpy;/ x ?d; kjpg;g[ 

fhz;f.

jPu;t[:

 i. AD
DB

 = 3
4

,  AC = 15 br.kP 

  AE = x, EC = 15 – x
   DE || BC njy;!; njw;wg;go/

  AD
DB

 = AE
EC

    3
4

 =  
15

x
x-

 

   3(15 – x) = 4x
   45 – 3x = 4x
   45 = 7x

   x = 45
7

 = 6.43 br.kP

 ii.  bfhLf;fg;gl;lit:

  AD = 8x – 7, DB = 5x – 3, 
  AE = 4x – 3, EC = 3x – 1
  DE || BC njy;!; njw;wg;go

   AD
DB

 = AE
EC

   8 7
5 3

x
x

-
-

 = 4 3
3 1
x
x

-
-

   (8x–7) (3x–1) = (5x–3) (4x–3)
   24x2 – 29x + 7 = 20x2 – 27x + 9 
   4x2 – 2x – 2 = 0
   2x2 – x – 1 = 0
   (2x+1) (x–1) = 0

  x = 1, x = – 1
2

   x = 1

8.  ΔABC?apy; D kw;Wk; E vd;w g[s;spfs; 

Kiwna gf;f=;fs; AB kw;Wk; AC 
Mfpatw;wpd; kPJ mike;Js;sd. 

gpd;tUtdtw;wpw;F DE || BC vd epWt[f.

 (i)  AB = 12 br.kP, AD = 8 br.kP AE = 12 br.kP 
kw;Wk; AC = 18 br.kP.

 (ii)  AB = 5.6 br.kP AD = 1.4 br.kP AC = 7.2 
br.kP kw;Wk; AE = 1.8 br.kP

jPu;t[:
A

B C

D E
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 i.  AB = 12 br.kP/ AD = 8 br.kP/ 
  AE = 12 br.kP/ AC = 18 br.kP

  
AD
AB

 = 8
12

 = 2
3

  ----(1) 

  AE
AC

 = 12
18

 = 2
3

  ----(2)

   (1), (2)  
AD
AB

 = AE
AC

   DE || BC

 ii.  AB = 5.6 br.kP/ AD = 1.4 br.kP/ 
  AC = 7.2 br.kP/ AE = 1.8 br.kP

  
AD
AB

 = 1.4
5.6

 = 1
4

  ----(1)

  AE
AC

 = 1.8
7.2

 = 1
4

  ----(2)

  (1), (2)  
AD
AB

 = AE
AC

 

   DE || BC

9.  gpd;tUtdtw;Ws; ΔABC?apy; AD MdJ 

A?apd; ,Urkbtl;o MFkh vdr; 

nrhjpf;ft[k;.

 (i)  AB = 5 br.kP/ AC = 10 br.kP/ BD= 1.5 
br.kP kw;Wk; CD= 3.5 br.kP brg;.20

 (ii)   AB= 4 br.kP/ AC = 6 br.kP/ BD = 1.6 br.kP 
kw;Wk; CD= 2.4 br.kP

jPu;t[: A

B C

5 10

1.5 3.5

 i.  AB = 5 br.kP/ AC =10 br.kP/ 
  BD =1.5 br.kP/ CD = 3.5 br.kP

  AB
AC

 = 
5

10
 = 

1
2

  ----(1)

  BD
CD

 = 
1.5
3.5

 = 3
7

  ----(2)

  (1), (2)   AB
AC

 ≠ BD
CD

 

  (  nfhz ,Urkbtl;o njw;wg;go)
   A ?d; nfhz ,Urkbtl;o AD my;y

A

B C

4 6

1.6 2.4

 ii.  AB = 4 br.kP/ AC = 6 br.kP/ 
  BD = 1.6 br.kP/ CD = 2.4 br.kP

  AB
AC

 = 
4
6

 = 2
3

  ----(1)

  BD
CD

  = 1.6
2.4

 = 2
3

 ----(2)

  (1), (2)  AB
AC

 = BD
CD

 

  (  nfhz ,Urkbtl;o njw;wg;go)
   A ?d; nfhz ,Urkbtl;o AD MFk;. 

 5 kjpg;bgz;fs; 

 njw;wk; 1 

 mog;gil tpfpjrk njw;wj;ij vGjp epWt[f. 
(my;yJ) njy;!; njw;wk;. nk 22

 Tw;W:

  Xh; neh;f;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. 

 epqgzk;:

 bfhLf;fg;gl;lit: 
  ∆ABC-apy;, AB-apd; nkYs;s g[s;sp D, 
 AC?apd; nky; cs;s g[s;sp E MFk;.

 epqgpf;f:  AD
DB

 = AE
EC

 mikg;g[: DE || BC tiuf.

vz; Tw;W fhuzk;

1. ABC = ADE 
= 1

xj;j nfhz=;fs; 

rkk;. 

Vbddpy; DE || BC
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2. ACB = AED 
= 2

xj;j nfhz=;fs; 

rkk;. 

Vbddpy; DE || BC

3. DAE = BAC 
= 3

,U Kf;nfhz=;f 

Sk; xU bghJ 

thd nfhzj;ijf; 

bfhz;Ls;sJ.

∆ABC ~ ∆ADE AAA tpjpKiwgo

AB
AD

 = AC
AE

xj;j gf;f=;fs; 

tpfpjr; rkk;.

AD DB
AD
+  

= AE EC
AE
+

D kw;Wk;  E?Ig; 

gad;gLj;jp AB 
kw;Wk; AC?Ig; 

gphpj;jy;

1+ DB
AD

 = 1+ EC
AE

RUf;Fjy;

DB
AD

 = EC
AE

,U gf;f=;fspYk; 
1?I ePf;Ff.

AD
DB  = 

AE
EC

jiyfPHhf khw;Wf

njw;wk; epqgpf;fg;gl;lJ

 njw;wk; 2 

nfhz ,Urkbtl;o njw;wj;ij vGjp epWt[f. 
(Angle Bisector Theorem) brg;.20  Mf.22

 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;.

 bfhLf;fg;gl;lit: 
  ∆ABC-apy;, AD-ahdJ A?apd; cl;g[w 

,Urkbtl;o

 epqgpf;f: AB
AC

 = BD
CD

 mikg;g[: 

  AB?f;F ,izahf C tHpahf xU 

,iznfhL tiuf. AD apd; ePl;rpahdJ 
C tHpahf bry;Yk; nfhl;oid E?apy; 

re;jpf;fpwJ.

vz; Tw;W fhuzk;

1. AEC = BAE = 
1

xU FWf;F 

btl;oahdJ 

,uz;L 

,iznfhLfis 

btl;Ltjhy; 

Vw;gLk; 

xd;Wtpl;l 

nfhz=;fs; rkk;.

2. ∆ACE vd;gJ 

,Urkgf;f 

Kf;nfhzk; 
AC = CE …. (1)

∆ACE?apy; CAE 
= CEA.

3. ∆ABD ~ ∆ECD

 AB
CE

 = BD
CD

AA tpjpKiwgo

4. AB
AC

 = BD
CD

(1) ypUe;J

AC = CE njw;wk; 

epqgpf;fg;gl;lJ.

 njw;wk; 3 

gpjhfu!; njw;wj;ij vGjp epWt[f.

(Pythagoras Theorem) brg;.21

 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: ∆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.

 BAC = 90° 
bfhLf;fg;gl;lJ 

kw;Wk;

B bghJthdJ BDA = 90° 
mikg;gpypUe;J

BAC = BDA 
= 90°
vdnt/  ∆ABC ~ 
∆ABD

AA tpjpKiwgo

AB
BD

 = BC
AB

AB2 = BC × BD 
... (1)

2. ∆ABC kw;Wk; 
∆ADC ?I 

xg;gpLf.

BAC = 90° 
bfhLf;fg;gl;lJ 

kw;Wk;

C bghJthdJ CDA = 90° 
mikg;gpypUe;J

BAC = ADC 
= 90°
vdnt/  ∆ABC ~ 
∆ADC

AA tpjpKiwgo

BC
AC

 = AC
DC

AC2 = BC × DC 
... (2)

  (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.  xU Kf;nfhzj;jpd; eLf;nfhLfs; xU 

g[s;sp tHpr; bry;Yk; vdf; fhl;Lf. brg;.21

  D ABC apy;

 BC?d; eLg;g[s;sp D. vdnt/

 BD = DC. mjhtJ BD
DC

 = 1   ----(1)

 CA?d; eLg;g[s;sp E. vdnt/

 CE = EA. mjhtJ CE
EA

 = 1  ----(2)

 AB?d; eLg;g[s;sp F. vdnt 

 AF = FB. mjhtJ AF
FB

 = 1   ----(3) 

 (1), (2) kw;Wk; (3)?I bgUf;f ehk; bgWtJ

 BD
DC

 × CE
EA

 × AF
FB

 = 1 × 1 × 1 = 1

 vdnt rPth!; njw;wk; epqgpf;fg;gl;lJ.

  Mifahy;/ eLf;nfhLfs; xU g[s;sp tHpr; 

bry;fpd;wd.

***

5. Ma¤bjhiyî toÉaš

 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.

jPu;t[:

  A(–3, 5), B(5, –2), C(5,6)
    
  x1y1 x2y2 x3y3

 ∆ d; gug;g[ = 1
2

1 1

2 2

3 3

1 1

x y
x y
x y
x y

 = 1
2

 

3 5
5 2
5 6
3 5

-
-

-

 

  = 1
2

 [(6+30+25)–(25–10– 18)]

  = 1
2

[6+30+25–25+10+18]

  = 1
2

[6+30+10+18]

  = 1
2

[64] = 32 r.myFfs; 
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2.  P (–1.5, 3), Q (6, –2), kw;Wk; R (–3, 4) Mfpa 

g[s;spfs; xnu neh;nfhl;oy; mika[k; vdf; 

fhl;Lf. nk 22

jPu;t[:

 ∆PQR d; gug;g[ = 0

        1
2

1 1

2 2

3 3

1 1

x y
x y
x y
x y

 = 0  1
2

1.5 3
6 2
3 4

1.5 3

-
-

-
-

 = 0

 1
2

[(3+24–9) – (18+ 6 – 6)] = 0

 1
2

[3+24–9–18–6 + 6 ] = 0

 1
2

 [27–(27)] = 0

 1
2

[0] = 0

   bfhLf;fg;gl;;l @d;W g[s;spfs; xnu 

neh;nfhl;oy; mika[k;.

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. Mf.22

jPu;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

1 2
2

7 4
1 2

k
-

-

-

 = 22  

1 2
2

7 4
1 2

k
-

-

-

 = 44

 {(2 + 4k + 14) – (2k – 14 – 4)} = 44
 2 + 4k + 14 – 2k + 14 + 4 = 44
 2k + 34 = 44
 2k = 44 – 34
 2k = 10 

 vdnt k = 10
2

 = 5

4.  fPH;f;fz;l g[s;spfshy; mikf;fg;gLk; 

Kf;nfhzj;jpd; gug;g[ fhz;f.

jPu;t[:

 i. (1, –1), (–4, 6) kw;Wk; (–3, –5)

 ∆ d; gug;g[ = 1
2

1 1

2 2

3 3

1 1

x y
x y
x y
x y

 = 1
2

1 1
4 6
3 5

1 1

-
-
- -

-

  = 1
2

 [(6+20+3) – (4–18–5)]

  = 1
2

 [6+20+3–4+18+5]

  = 1
2

 [(6+20+3+18+5)–4]

  = 1
2

 [52–4]

  = 1
2

 [48] = 24 r.m 

 ii. (–10, –4), (–8, –1) kw;Wk; (–3, –5)

  jPu;t[:

 ∆ d; gug;g[  = 1
2

1 1

2 2

3 3

1 1

x y
x y
x y
x y

 = 1
2

10 4
8 1
3 5

10 4

- -
- -
- -

- -

  = 1
2

[(10+40+12)–(32+3+50)

  = 1
2

 [62 – 85]

  = 1
2

 [–23] = –11.5  r.m

  Kf;nfhzj;jpd; gug;g[ = 11.5 r.m

5.  fPH;f;fhQk; g[s;spfs; xnu neh;f;nfhl;oy; 

mika[kh vdj; jPh;khdpf;ft[k;.

 i) ,æ ö-ç ÷è ø
1 3
2

(–5, 6) kw;Wk; (–8, 8)

  jPu;t[:

  1 , 3
2

æ ö-ç ÷è ø
(–5, 6) kw;Wk; (–8, 8)

 ∆ d; gug;g[ = 1
2

1 1

2 2

3 3

1 1

x y
x y
x y
x y

 = 1
2

1 3
2
5 6
8 8
1 3
2

-

-
-

-

  = 1
2

[(–3–40–24) – (–15–48–4)]

  = 1
2

 [(–67) – (–67)] = 0

    bfhLf;fg;gl;l @d;W g[s;spfs; xnu 

neh;nfhl;oy; mika[k;.

 ii. (a, b+c), (b, c+a) kw;Wk; (c, a+b)

  jPu;t[:

  ∆d; gug;g[ =  1
2

1 1

2 2

3 3

1 1

x y
x y
x y
x y

 = 1
2

a b c
b c a
c a b
a b c

+
+
+
+
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  = 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

 khw;WKiw:

 (a, b+c),     (b, c+a),    (c, a+b)
  x1,  y1          x2,  y2        x3,  y3

 ∆d; gug;g[ = 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

     bfhLf;fg;gl;l @d;W g[s;spfs; xnu 

neh;nfhl;oy; mika[k;.

6.  thpirapy; mike;j Kf;nfhzj;jpd; 

Kidg;g[s;spfSk;/ mjd; gug;gst[fSk; 

ml;ltizapy; bfhLf;fg;gl;Ls;sd. ‘p’ 
?apd; kjpg;igf; fhz;f.

vz; Kidg; g[s;spfs;
gug;g[ 

(rJu myfpy;)

(i) (0, 0), (p, 8), (6, 2) 20
(ii) (p, p), (5, 6), (5, –2) 32

jPu;t[:

 i. A (0, 0), B (p, 8), C (6, 2)
  ∆ABCd; gug;g[ = 20 r.m

  1
2

1 1

2 2

3 3

1 1

x y
x y
x y
x y

 = 20     1
2

0 0
8

6 2
0 0

p
 = 20

  (0+2p+0) – (0+48+0) = 40
  2p – 48 = 40
  2p = 88
  p = 44

 ii. A (p, p), B (5, 6), C (5, –2)

  ∆d; gug;g[ = 32 r.m

  1
2

1 1

2 2

3 3

1 1

x y
x y
x y
x y

  =  32      1
2

5 6
5 2

p p

p p
-

 = 32

  
5 6
5 2

p p

p p
-

 = 64

  (6p–10+5p) – (5p+30–2p) = 64
  6p – 10 + 5p – 5p  – 30 + 2p = 64
  8p – 40 = 64
  8p = 64 + 40
  8p = 104

  p = 104
8

  p = 13

7.  bfhLf;fg;gl;l g[s;spfs; xU nfhl;oy; 

mike;jit vdpy;/ ‘a’ ?apd; kjpg;igf; 

fhz;f.

 (2, 3), (4, a) kw;Wk; (6, –3)

 jPu;t[:

  ∆ = 0 r.m

  

1 1

2 2

3 3

1 1

x y
x y
x y
x y

 = 0             

2 3
4
6 3
2 3

a
-

  = 0

  [(2a – 12 + 18) – (12 + 6a – 6)] = 0
  2a – 12 + 18 – 12 – 6a + 6 = 0
  –4a = 0
   a = 0
 5 kjpg;bgz;fs; 

1.  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. 
jPu;t[:

  Xh; Xl;od; Kidg; g[s;spfs;  (–3, 2), (–1, –1) 
kw;Wk; (1, 2) MFk;. 

 Δ d; gug;g[ = 1
2

3 2
1 1

1 2
3 2

-
- -

-
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 Xl;od; gug;g[ = 1
2

{(3–2+2) – (–2–1–6)} 

  = 1
2

[3 – (–9)] = 1
2

[3 + 9]

  = 1
2

 (12) = 6 r.myFfs;

  jiuj;jskhdJ xnu khjphpahd 110 
XLfshy; epug;gg;gLtjhy;/

 jiuj;jsj;jpd; gug;g[ = 110 × 6
              = 660 r.myFfs;

2.  (8, 6), (5, 11), (–5, 12) kw;Wk; (–4, 3) Mfpa 

g[s;spfis Kidfshff; bfhz;l 

ehw;fuj;jpd; gug;igf; fhz;f. Mf.22

jPu;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[

 1
2

1 1

2 2

3 3

4 4

1 1

x y
x y
x y
x y
x y

 = 1
2

8 6
5 11
5 12
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 + 55 + 48 – 15 – 24 – 30 –24]

 = 1
2

[251–93]

 = 1
2

 [158] = 79  r.myFfs;

3.  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;.

jPu;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[

  1
2

1 1

2 2

3 3

4 4

1 1

x y
x y
x y
x y
x y

 = 1
2

2 2
5 5
4 9
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

4.  bfhLf;fg;gl;l g[s;spfis Kidfshff; 

bfhz;l ehw;fuj;jpd; gug;igf; fhz;f. 
jPu;t[:

 (i) (–9, –2), (–8, –4), (2, 2) kw;Wk; (1, –3)

A D

C (1, –3)

(2, 2)

(–8, –4)

(–9, –2)

B

   A (–9, –2), B (–8, –4), C (1, –3), D (2, 2) 
vd;f.
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  ehw;fuj;jpd; gug;g[ 

  = 1
2

1 1

2 2

3 3

4 4

1 1

x y
x y
x y
x y
x y

 = 1
2

 

9 2
8 4

1 3
2 2
9 2

- -
- -

-

- -

  = 1
2

 [(36 + 24 + 2 – 4) – (16 – 4 – 6 – 18)]

  = 1
2

 [(36 + 24 + 2 + 4 + 6 + 18) – (4 + 16)]

  = 1
2

 [90 – (20)] = 1
2

 [70] = 35 r.m

 ii.  (–9, 0), (–8, 6), (–1, –2) kw;Wk; (–6, –3) 

(–9, 0)

(–8, 6)

(–1, –2)
D

C

B

A

(–6, –3)

  A (–8, 6), B (–9, 0), C (–6, –3), D (–1, –2)
  ehw;fuj;jpd; gug;g[ 

  = 1
2

1 1

2 2

3 3

4 4

1 1

x y
x y
x y
x y
x y

 = 1
2

8 6
9 0
6 3
1 2
8 6

-
-
- -
- -
-

  = 1
2

[(0 + 27 + 12 – 6) – (–54 + 0 + 3+ 16)]

  = 1
2

 [27 + 12 – 6 + 54 – 3 – 16]

  = 1
2

[(27 + 12 + 54) – (6 + 3 + 16)]

  = 1
2

 [93–25] = 1
2

[68] = 34 r.m

 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
2

1 1

2 2

3 3

4 4

1 1

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;

5.  (–4, –2), (–3, k), (3, –2) kw;Wk; (2, 3) 
Mfpatw;iw Kidfshff; bfhz;l 

ehw;fuj;jpd; gug;g[ 28 r.myFfs; vdpy;/ 

k?apd; kjpg;g[f; fhz;f. brg;.20

jPu;t[:

 1
2

4 2
3

3 2
2 3
4 2

k
- -
-

-

- -

 = 28

   (–4k + 6 + 9 – 4) – (6 + 3k – 4 –12)  = 56
  –4k + 6 + 9 – 4 – 6 – 3k + 4 + 12  = 56
  –7k + 21  = 56
  –7k  = 56–21
  –7k  =  35

  k  = 35
7-

 = –5

 khw;WKiw:

 (4, –2),   (–3, k),   (3, –2),   (2, 3)
   x1, y1       x2, y2      x3, y3     x4, y4

 ehw;fuj;jpd; gug;g[ 

   1
2

1 1

2 2

3 3

4 4

1 1

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
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6.  A (–3, 9), B (a, b) kw;Wk; C (4, –5) vd;gd 

xU nfhlike;j g[s;spfs; kw;Wk; if a + b = 1 
vdpy;, a kw;Wk; b?apd; kjpg;igf; fhz;f.

jPu;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)
  xnu nfhl;like;j 3 g[s;spfs; bfhz;l 

Kf;nfhzj;jpd; gug;g[ = 0

    1
2

 

1 1

2 2

3 3

1 1

x y
x y
x y
x y

 =  1
2

 

3 9

4 5
3 9

a b
-

-
-

 = 0

  (–3b – 5a + 36) – (9a + 4b + 15)  = 0 
  –5a – 3b + 36 – 9a – 4b – 15  = 0
  –14a – 7b + 21  =  0
  –14a – 7b  =  –21
  14a + 7b  = 21 (÷7)
  2a + b  =  3 ----(2)
 bfhLf;fg;gl;Ls;sJ a + b = 1 ----(1)
 (1) – (2)  a = 2      b = –1

7.  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;>

jPu;t[:

 njitahd thspfspd; gug;gst[ = 

 
∆ABC?d; gug;gst[

xU thspapdhy; th;zk; g{rg;gLk; 

gFjpapd; gug;gst[

 ∆ABC?d; gug;gst[ 

 = 1
2

1 1

2 2

3 3

1 1

x y
x y
x y
x y

   1
2

5 4
1 6
7 4
5 4

- -

-
- -

 = 1
2

 [(–30 – 4 – 28) – (–4 + 42 + 20)]

 = 1
2

 [–30 – 4 – 28 + 4 – 42 – 20] = 1
2

[–120]

 = + 60 r.m

  thspfspd; vz;zpf;if = 60
6

 = 10

***

6. K¡nfhzÉaš

 2 kjpg;bgz;fs; 

1. 
+
sin

1 cos
A

A
 = -1 cos

sin
A

A
 vd;gij epqgpf;ft[k;.

jPu;t[:

 sin
1 cos

A
A+

 = sin 1 cos
1 cos 1 cos

A A
A A

-
´

+ -

    = ( )
( )( )

sin 1 cos
1 cos 1 cos

A A
A A

-
+ -

    = ( )
2

sin 1 cos
1 cos
A A

A
-

-

    = ( )
2

sin 1 cos
sin

A A
A

-  = 1 cos
sin

A
A

-

2. 1+
+

2cot
1

q
qcosec

 = cosecθ vd;gij epqgpf;ft[k;.

jPu;t[:

 1 + 
2cot

1 cosec
q

q+
 = 1+

2 1
1

cosec
cosec

q
q

-
+

 [  cosec2θ – 1 = cot2θ] 

              = 1+ ( )( )1 1
1

cosec cosec
cosec
q q

q
+ -

+
              = 1+(cosecθ – 1) = cosecθ

3. +
-

1 cos
1 cos

q
q

 = cosecθ + cotθ vd;gij 

 epqgpf;ft[k;.

jPu;t[:

 1 cos
1 cos

q
q

+
-

 = 1 cos 1 cos
1 cos 1 cos

q q
q q

+ +
´

- +

      = ( )2

2

1 cos
1 cos

q
q

+
-

 = ( )2

2

1 cos
sin

q
q

+

     = 
21 cos

sin
q

q
+æ ö

ç ÷è ø
 = 1 cos

sin
q

q
+

    = 1 cos
sin sin

q
q q

+

  LHS  = cosecθ + cotθ
   LHS  = RHS

4.  gpd;tUk; Kw;bwhUikfis epqgpf;ft[k;.

jPu;t[:

 i. cotθ + tanθ = secθ cosecθ
  LHS =  cotθ + tanθ

   = cos sin
sin cos

q q
q q

+
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   = 
2 2cos sin

sin cos
q q
q q

+

   = 1
sin cosq q

 = secθ cosecθ

   LHS  = RHS epqgpf;fg;gl;lJ.

 ii. tan4θ + tan2θ = sec4θ −sec2θ
jPu;t[:

 LHS = tan4θ + tan2θ = tan2θ (tan2θ + 1)
  = tan2θ (sec2θ) ( 1 + tan2θ = sec2θ)
  = (sec2θ – 1)(sec2θ) 
 (  tan2θ = sec2θ – 1)
  = sec4θ – sec2θ
  LHS = RHS epqgpf;fg;gl;lJ

5.  gpd;tUk; Kw;bwhUikfis epqgpf;ft[k;.

 
+
-

1 sin
1 sin

q
q

 = secθ tanθ brg;/20

jPu;t[:

      LHS = 1 sin 1 sin
1 sin 1 sin

q q
q q

+ +
´

- +

     = ( )2

2

1 sin
1 sin

q
q

+
-

 = ( )2

2

1 sin
cos

q
q

+

     = 1 sin
cos

q
q

+  = 1 sin
cos cos

q
q q

+

     = secθ + tanθ = RHS
  LHS = RHS epqgpf;fg;gl;lJ.

6.  xU nfhg[uk; jiuf;Fr; br=;Fj;jhf cs;sJ. 

nfhg[uj;jpd; mog;gFjpapypUe;J jiuapy; 
48 kP/ bjhiytpy; cs;s xU g[s;spapypUe;J 

nfhg[u cr;rpapd; Vw;wf;nfhzk; 30° vdpy;/ 

nfhg[uj;jpd; cauj;ijf; fhz;f. 

jPu;t[:

 ∆PQRy; tanθ = 
vjph;gf;fk;

mLj;Js;s gf;fk;
  = PQ

QR

  tan 30° = 
48
h    1

3
 = 

48
h

  h =  48 3
3 3

´  = 48 3
3

  = 16 3

  h = 16 3  kP

7.  jiuapypUe;J xU gl;lk; 75 kP 

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;) 

jPu;t[:

 ∆ABC apy; sinθ 

     = vjph;gf;fk;

fh;zk;
  = AB

AC

  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 30 kP bjhiytpy; jiuapy; 

cs;s xU g[s;spapypUe;J nfhg[uj;jpd; 

cr;rpapd; Vw;wf;nfhzj;ijf; fhz;f.

jPu;t[:   brg;/21  Mf.22

 ∆ABC y; 

 tanθ = 
vjph;gf;fk;

mLj;Js;s gf;fk;

   tan θ = 
10 3

30

  tan θ = 3
3

     tan θ = 3
3 3

  tan θ = 1
3

            θ = 30°

9.  xU rhiyapd; ,Ug[wKk; ,ilbtspna 

,y;yhky; thpirahf tPLfs; bjhlh;r;rpahf 

cs;sd. mtw;wpd; cauk; 4 3  kP. ghjrhhp 

xUth; rhiyapd; ikag; gFjpapy; 

epd;Wbfhz;L thpirahf cs;s tPLfis 

nehf;Ffpwhh;. 30° Vw;wf;nfhzj;jpy; ghjrhhp 

tPl;od; cr;rpia nehf;Ffpwhh; vdpy;/ 

rhiyapd; mfyj;ijf; fhz;f. 
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jPu;t[:

  glj;jpypUe;J/ 
 BC - tPL/ AB - rhiyapd; mfyk;/ 
 P - rhiyapd; ikag;gFjp

  AP  =  PB = x

 ∆PBC-y;,  tan30°  =  BC
PB

    tan30°  =  4 3
PB

       
1
3

 = 4 3
PB

  PB  =  4 3  × 3   
   =  4 ×3 = 12
 rhiyapd; mfyk; = AP + PB = 12 + 12 
     = 24 kP

10.   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)

jPu;t[:

 fl;olj;jpd; cauk; BC = 20 kP vd;f.

 jiuapy; ge;J ,Uf;Fk; ,lj;ij A vd;f.  
 XCA = 60° = CAB
 br=;nfhz Kf;nfhzk; ABCapy;,

  tan θ = BC
AB

  tan 60° = 20
AB

   3  = 20
AB

  AB = 
20

3
 × 3

3

  AB = 20 3
3

 = 20 1.732
3

´  

   = 34.640
3

 = 11.54 kP

  vdnt fl;olj;jpd; mof;Fk; ge;jpw;Fk; 

,ilg;gl;l bjhiyt[ = 11.55 kP

11.  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.

jPu;t[:   nk 22

 ∆ABC apy;, 

 tanθ = 
vjph;gf;fk;

mLj;Js;s gf;fk;

  tan 30° = 50 3
KC

  
1
3

 = 50 3
KC

  KC = 50 3  × 3
   = 50 (3) = 150 kP

12.  ,uz;L fl;ll=;fSf;F ,ilg;gl;l 

fpilkl;lj; bjhiyt[ 70 kP MFk;. 

,uz;lhtJ fl;llj;jpd; cr;rpapypUe;J 

Kjy; fl;llj;jpd; cr;rpf;F cs;s 

,wf;ff;nfhzk; 45° MFk;. ,uz;lhtJ 

fl;llj;jpd; cauk; 120 kP vdpy; Kjy; 

fl;llj;jpd; cauj;ijf; fhz;f. 
 ( 3  = 1.732)

jPu;t[:

 
 CD - Kjy; fl;olk;

 AB - ,uz;lhtJ fl;olk;

 glj;jpypUe;J AB = 120 kP

 EB = CD = x, AE=120 – x, 
 EC = BD = 70 kP

 ∆ACEapy;, tanθ = 
vjph;gf;fk;

mLj;Js;s gf;fk;

  tan 45° = AE
EC

  1 = 120
70

x-

  120 – x = 70 kP

   x = 50 kP

***
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7. msÉaš

 2 kjpg;bgz;fs; 

1.   xU 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.

jPu;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.kP

2.  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. Mf.22

jPu;t[:

 r : h = 5 :7  r = 5x br.kP, h = 7x br.kP

 tisgug;g[  =  5500 r.br.kP

 2πrh  =  5500 
  2 × 22

7
 × 5x × 7x  =  5500

 x2  =  5500
2 22 5´ ´

  =  25 
 x  =  5 
 Muk;   = 5 × 5 = 25 br.kP

 cauk; = 7 × 5 = 35 br.kP

3.  rk Mu=;fs; bfhz;l ,U Tk;g[fspd; 

fdmst[fs; 3600 f.br.kP kw;Wk; 5040 f.br.

kP vdpy;/ cau=;fspd; tpfpjk; fhz;f.

jPu;t[:   nk 22

fdmst[fspd; tpfpjk;

  = 1
3

 πr2 h1 : 
1
3

 πr2 h2  [  Mu=;fs; rkk;]

  = h1 : h2 
  = 3600 : 5040
  = 360 : 504
  = 40 : 56
  = 5 : 7

4.  ,U nfhs=;fspd; Mu=;fspd; tpfpjk; 4 : 7 

vdpy;/ mtw;wpd; fd mst[fspd; tpfpjk; 

fhz;f.

jPu;t[:

 ,U nfhs=;fspd; Mu=;fspd; tpfpjk; = 4 : 7
 nfhsk;?1d; Muk; r1 = 4x, 
 nfhsk;?2d; Muk; r2 = 7x, 
 fd mst[fspd; tpfpjk;

  = 
3

1

3
2

4
3
4
3

r

r

p

p
 = 

3
1

3
2

r
r

 = 
3

3

(4 )
(7 )

x
x

 = 
3 3

3 3

4
7

x
x

´
´

  = 
3

3

4
7

 = 64
343

 fd mst[fspd; tpfpjk; 64 : 343

5.  xU jpz;kf; nfhsk; kw;Wk; jpz;k 

miuf;nfhsj;jpd; bkhj;jg; gug;g[ 

rkkhdjhf ,Uf;Fkhdhy; mtw;wpd; fd 

mst[fspd; tpfpjk; 3 3  : 4 vd epqgp.

jPu;t[:

 jpz;kf; 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

p

p
 = 

3

3

2R
r

 = 2
3R

r
é ù
ê úë û

 = 2
3

3
2

é ù
ê ú
ë û

 = 2 × 3 3
8

 = 3 3
4

  fd mst[fspd; tpfpjk; = 3 3  : 4

 5 kjpg;bgz;fs; 

1.  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.

jPu;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; l = 2 2( )h R r+ -
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  = 2 24 (5 2)+ -

 l = 16 9+  = 25  =5 kP

 ,ilf;fz;lj;jpd; tisgug;g[

  = π(R +r)l r. myFfs;

  = 22
7

(5+2) × 5

  = 22
7

 × 7 × 5

  = 110 kP2

 ,ilf;fz;lj;jpd; bkhj;jgug;g[

  = π(R +r)l + πR2 + πr2 r. myFfs;

  = π [(R+r)l + R2 + r2]

  = 22
7

[(5+2)5 + 52 + 22] 

  = 22
7

(35 + 25 + 4)

  = 1408
7

 = 201.14 kP2

 tisgug;g[ = 110 kP2 kw;Wk;

 bkhj;jgug;g[ = 201.14 kP2

2.  xU nki$ tpsf;fpd; btspg;g[wj;jpw;F 

(nky;gFjpa[ld;) kl;Lk; th;zk; 

g{rg;gLfpwJ. 1 r.br.kP th;zk; g{r ` 2 
brythFbkdpy; tpsf;fpw;F th;zk; 

g{Rtjw;fhd bkhj;jr; bryitf; fzf;fpLf.

jPu;t[:

 glj;jpypUe;J 
 r = 6 kP, R = 12 kP  
 kw;Wk; h = 8 kP

 Mdhy;, l = 2 2( )h R r+ -

  = 2 28 6+  

  = 64 36+  = 100  = 10 kP

  l = 10 kP

 nkir tpsf;fpd; bkhj;j gug;g[ 
  =  nkir tpsf;fpd; tist[ + 

nkw;gFjpapd; gug;g[

  = π(R + r)l + πr2

  = 22
7

 × 18 × 10 + 22
7

 × 6 × 6

   = 22
7

  ×6 [30 + 6] = 22
7

 × 6 × 36

  = 678.86 kP2

  1 r.kP f;F MFk; bryt[ ` 2
   th;zk g{r MFk; bryt[ = 678.86 × 2 
        = `1357.72.

3.  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. nk 22

jPu;t[:

 h = 16 br.kP/  r = 8 br.kP/ R = 20 br.kP/

 ,ilf;fz;lj;jpd; fdmst[

 = 1
3

  πh[R2 + Rr +  r2] f.m

 = 1
3

 × 22  × 16[202 + 20(8) + 82]

 = 1
3

 × 22
7

 × 16[400 + 160 + 64]

 =  × 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

4.  45 br.kP cauKs;s Xh; ,ilf;fz;lj;jpd; 

,U g[w Mu=;fs; Kiwna 28 br.kP kw;Wk; 
7 br.kP vdpy;/ ,ilf;fz;lj;jpd; fd 

msitf; fhz;f. brg;.21

jPu;t[:

 h = 45 br.kP/ R = 28 br.kP/ r = 7 br.kP

 ,ilfz;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

***
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8. òŸËaY« Ãfœjfî«

 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.
jPu;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

-
+

 tPr;Rf;bfG = 67 18 49
67 18 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

jPu;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.

jPu;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[fSf;F tPr;R kw;Wk; tPr;Rf; 

bfGitf; fhz;f.

 (i) 63, 89, 98, 125, 79, 108, 117, 68 |brg;.20|
 (ii) 43.5, 13.6, 18.9, 38.4, 61.4, 29.8  

jPu;t[:

 i. 63, 89, 98, 125, 79, 108, 117, 68
  L = 125, S = 63
  tPr;R/ R = L – S = 125 – 63 =  62

  tPr;Rf;bfG = L S
L S

-
+

   = 125 63
125 63

-
+

 = 62
188

   = 0.33

 ii. 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

5.  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.

jPu;t[:

 tPr;R/ R  = 36.8
 rpwpa kjpg;g[/ S = 13.4
 bghpa kjpg;g[  L = R + S
  = 36.8 + 13.4 = 50.2

6.  bfhLf;fg;gl;l jutpd; tPr;irf; fhz;f.

tUkhdk; 400-450 450-500 500-550
CHpah;fspd; 

vz;zpf;if
8 12 30

tUkhdk; 550-600 600-650
CHpah;fspd; 

vz;zpf;if
21 6

jPu;t[:

 bfhLf;fg;gl;lit:

 bghpa kjpg;g[/  L = 650
 rpwpa kjpg;g[/  S = 400
  tPr;R =  L – S = 650 – 400 = 250

7.  Kjy; 21 ,ay; vz;fspd; jpl;l tpyf;fj;ijf; 

fhz;f.

jPu;t[:

  Kjy; 21 ,ay; vz;fspd; jpl;ltpyf;fk;

 σ = 
2 1
12

n -

  = ( )221 1
12

-   =  
441 1

12
-

  = 440
12

        = 36.66  = 6.05
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8.  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.

jPu;t[:

  xU jutpd; jpl;l tpyf;fk; σ = 4.5, 
jut[g;g[s;sp xt;bthd;wpYk; 5I fHpf;f/ 

fpilf;Fk; g[jpa jpl;l tpyf;fk; 4.5 MFk;.

9.  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;ltpyf;fk; 

kw;Wk; tpyf;f th;f;fr; ruhrhpiaf; fhz;f.

jPu;t[:

  xU jutpd; jpl;ltpyf;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;ltpyf;fk; = 1.2

 g[jpa tpyf;f th;f;f ruhrhp = (1.2)2

  σ2 = 1.44

10.  jutpd; ruhrhpahdJ 25.6 kw;Wk; mjd; 

khWghl;Lf; bfGthdJ 18.75 vdpy;/ 

mjd; jpl;l tpyf;fj;ijf; fhz;f.

jPu;t[:

 ruhrhp x  = 25.6
 khWghl;Lf; bfG C.V. = 18.75

  C.V = 
x
s  × 100

  18.75 = 
25.6
s  × 100

  σ = 18.75 25.6
100

´  = 4.8

11.  xU jutpd; jpl;l tpyf;fk; kw;Wk; ruhrhp 

Mfpad Kiwna 6.5 kw;Wk; 12.5 vdpy; 

khWghl;Lf; bfGitf; fhz;f.

jPu;t[:

 khWghl;Lf; bfG C.V. = 
x
s  × 100

 jutpd; jpl;l tpyf;fk; σ = 6.5 
          ruhrhp x  =12.5
 khWghl;Lf; bfG

 CV = 
x
s  × 100 = 6.5

12.5
 × 100

  = 6500
125

 = 52 %

12.  xU jutpd; jpl;l tpyf;fk; kw;Wk; 

khWghl;Lf; bfG Mfpad Kiwna 1.2 
kw;Wk; 25.6 vdpy; mjd; ruhrhpiaf; fhz;f.

jPu;t[:

 jutpd; jpl;l tpyf;fk; σ = 1.2
 khWghl;Lf; bfG CV = 25.6 

 CV = 
x
s  × 100

 x  = 
.C V

s  × 100 = 1.2
25.6

 × 100 = 1200
256

 x  = 4.7

13.  xU jutpd; ruhrhp kw;Wk; khWghl;Lf; bfG 

Kiwna 15 kw;Wk; 48 vdpy; mjd; jpl;l 

tpyf;fj;ijf; fhz;f.

jPu;t[:

 jutpd; ruhrhp x  =  15
 khWghl;Lf; bfG C.V. = 48

 CV = 
x
s  × 100

 jpl;l tpyf;fk; σ = .
100

C V x´  = 48 15
100

´  

          = 720
100

 = 7.2

14.  n = 5, x  = 6, Σx2 = 765, vdpy;/ khWghl;Lf; 

bfGitf; fhz;f.

jPu;t[:

 n = 5, x  =  6 , Σx2 = 765

 jpl;l tpyf;fk; σ = 
22x x

n n
S Sæ ö- ç ÷è ø

      = ( )2765 6
5

-  = 153 36-  = 117  
  = 10.8
 khWghl;Lf;bfG

 CV = 
x
s  × 100% = 10.8

6
 × 100

  = 1080
6

 = 180%

15.  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.

jPu;t[:

 bkhj;j tha;g;g[fspd; vz;zpf;if

 n(S) = 5 + 4 = 9
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 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
  ePy epwg; ge;J fpilg;gjw;fhd 

  epfH;jft[/ P(A) = n(A)
n(S)

 = 
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

16.  ,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> nk 22

jPu;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) = n(A)
n(S)

 = 2 1
4 2

=

17.  xU ehzak; @d;W Kiw Rz;lg;gLfpwJ. 

,uz;L mLj;jLj;j g{f;fs; fpilg;gjw;fhd 

epfH;jft[ vd;d>

jPu;t[:

      S = { HHH, HHT, HTH, THH, HTT, THT, 
TTH, TTT}

 n(S) = 8
 epfH;r;rp A:
 mLj;jLj;J g{ tpH epfH;r;rp 
     = { HTT, TTH, TTT}
   n(A) = 3

   P(A) = n(A)
n(S)

  = 3
8

18.  xU bel;lhz;oy; (leap year) 53 
rdpf;fpHikfs; fpilg;gjw;fhd epfH;jft[ 

vd;d>

jPu;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) = n(A)
n(S)

 = 2
7

19.  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. brg;.21

jPu;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) = n(A)
n(S)

 = 3 1
12 4

=

20.  P(A) = 0.37, P(B) = 0.42 , P(A B) = 0.09 
vdpy;/ P(A B) If; fhz;f.

jPu;t[:

 P(A) = 0.37 , P(B) = 0.42 , P(A B) = 0.09
 P(A B) = P(A) + P(B) − P(A B)
 P(A B) = 0.37 + 0.42 − 0.09 = 0.7

21.  P(A) = 2
3

, P(B) = 2
5

, P(A B) = 1
3

 vdpy;

 P(A B) fhz;f.

jPu;t[:

 P(A) = 2
3

, P(B) = 2
5

, P(A B) = 
1
3

  P(A B) = P(A) + P(B) – P(A B)
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   = 2
3

 + 2
5

 – 
1
3

 = 10 6 5
15
+ -

  P(A B) = 11
15

 5 kjpg;bgz;fs; 

1.   Kjy; n ,ay; vz;fspd; ruhrhp kw;Wk; 

tpyf;f th;f;fr; ruhrhpfisf; fhz;f. 
jPu;t[:

 ruhrhp x  = 
jut[g; g[s;spfspd; TLjy; kjpg;g[

jut[g; g[s;spfspd; vz;zpf;if

             = 1 2 3 ... ( 1)
2

ix n n n
n n n

S + + + + +
= =

´

    x  = 1
2

n +

 tpyf;f th;f;fr; ruhrhp σ2

   =
( )

2 2 2 2 222

2 2

1 2 3 ...

(1 2 3 ... )
ii i

i

x nx x
n n x n

S = + + + +S Sæ ö- ç ÷è ø S = + + + +

   = 
2( 1)(2 1) ( 1)

6 2
n n n n n

n n
+ + +

-
´ ´

   = 
1 2 1 1

2 3 2
n n n+ + +é ù-ê úë û

   = 
1 4 2 3 3

2 6
n n n+ + - -é ù

ê úë û
 tpyf;fth;f;fr; ruhrhp 

 σ2 = 
1 1

2 6
n n+ -é ù

ê úë û
 = 

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. brg;.21

jPu;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.

  A = {(1, 3), (2, 2), (3, 1)}; n(A)= 3

 P(A) = n(A)
n(S)

 = 3 1
36 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) = n(B)
n(S)

 = 3 1
36 12

=

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) = n(C)

n(S)
 = 36

36
 = 1

3.  glj;jpy; fhl;oa[s;s mk;g[f;Fwp RHw;Wk; 

tpishal;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.

jPu;t[:

     TWbtsp S = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12} 

    n(S) = 12
 i.  A MdJ/ mk;g[f;Fwp vz; 7?y; 

epw;gjw;fhd epfH;r;rp vd;f. n(A)=1

  P(A) = n(A)
n(S)

 = 1
12

 ii.  B MdJ mk;g[f;Fwp gfh vz;zpy; 

epw;gjw;fhd epfH;r;rp vd;f.

  B = {2, 3, 5, 7, 11};  n(B) = 5

  P(B) = n(B)
n(S)

 = 5
12

 iii.  C mdJ mk;g[f;Fwp gF vz;zpy; 

epw;gjw;fhd epfH;r;rp vd;f.

  C = {4, 6, 8, 9, 10, 12}; n(C) = 6

  P(C) = n(C)
n(S)

 = 6
12

 = 
1
2

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.

jPu;t[:

  P(A)
P(A)

 = 17
15
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  1 P(A)
P(A)
-  = 17

15
  15[1–P(A)] = 17P(A) 
  15–15P(A) = 17P(A)
  15 = 15P(A) + 17P(A)
  32P(A) = 15

  P(A) = 15
32

  P(A) = 1 – P(A)

   = 1– 15
32

 = 32 15
32
-  = 17

32

  P(A) = n(A)
n(S)

 = 17
32

 = n(A)
640

  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; 1Mf ,Uf;f

 brg;.20  Mf.22
jPu;t[:

  n(S) = 36
 i. A =  ,uz;L gfilapk; xnu Kfk; 

fpilf;Fk; epfH;r;rp vd;f.

  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 kjpg;g[fspd; bgUf;fw;gyd; gfh 

vz;zhf ,Ug;gjw;fhd epfH;r;rp 

vd;f.

 ii. B =  {(1,2), (1,3), (1,5), (2,1), (3,1), (5,1)}

  n(B) = 6; P(B) = n(B)
n(S)

 = 
6

36
 = 1

6

 iii. C =  Kf kjpg;g[fspd; TLjy; gfh 

vz;zhf fpilf;Fk; epfH;r;rp vd;f.

  C ={ (1,1), (2,1), (1,2), (1,4), (4,1), (1,6), 
(6,1), (2,3), (2,5), (3,2), (3,4), (4,3), 
(5,2), (5,6), (6,5)}

  n(C) = 14; P(C) = n(C)
n(S)

 = 15
36

= 5
12

 iv. D =  Kf kjpg;g[fspd; TLjy; 1Mf 

,Uf;f epfH;r;rp vd;f.

  n(D) =  0; P(D) = 
n(D)
n(S)

 = 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.

jPu;t[:

   S = { HHH, HHT, HTH, THH, TTT, TTH, 
THT, HTT}

  n(S) = 2×2×2 = 8
i.  A = midj;Jk; jiy fpilf;fk; epfH;r;rp 

vd;f.

 A = {HHH} n(A) = 1

 P(A) = n(A)
n(S)

 = 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) = n(B)
n(S)

 = 7
8

iii. C =  mjpfgl;rk; xU jiy fpilf;Fk; 

epfH;r;rp vd;f.

 C = {TTT, TTH, THT, HTT}

 n(C) = 4    P(C) = n(C)
n(S)

 = 
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) = 
n(D)
n(S)

 = 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. Mf.22
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jPu;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) =  8 + 5 = 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.  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.

jPu;t[:

  xU bgl;oapy; 20 Fiwghoy;yhj 

tpsf;Ffs; kw;Wk; x vd;gJ FiwghLila 

tpsf;Ffs; vd;gjhy;

 n(S) = x + 20
  A vd;gJ FiwghLila tpsf;Ffs; 

vLf;Fk; epfH;r;rp vd;f.

 n(A) = x
 P(A) = n(A)

n(S)
 = 

20
x

x +
 bfhLf;fg;gl;l tptuj;jpd; go

  
20

x
x +

 = 3
8

  8x = 3x + 60
  5x = 60
  x = 12
   FiwghLila tpsf;Ffspd; 

vz;zpf;if = 12

9.  khzth;fs; tpisahLk; xU 

tpisahl;oy; mth;fshy; vwpag;gLk; 

fy;yhdJ tl;lg;ghpjpf;Fs; tpGe;jhy; 

mij btw;wpahft[k;/ tl;lg;ghpjpf;F 

btspna 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)

jPu;t[:

 bkhj;j gug;gst[ = 4 × 3 = 12 r.m

  n(S) = 12
  btw;wp bgWk; gug;gst[ = tl;lj;jpd; gug;g[ 
 = πr2 = π(1)2 = π = 3.14 r.m

 mjhtJ n(A) = 3.14

 P(btw;wp bgw) = n(A)
n(S)

 = 3.14
12

  = 
314

1200
 = 157

600

10.  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[:

 jutpd; jpl;l tpyf;fk; σ = 1.2,
 khWghl;Lf; bfG CV = 25.6, 

 CV = 
x
s  × 100

 x  = 
.C V

s  × 100 = 1.2
25.6

 × 100 = 1200
256

 x  = 4.7

11.  ,uz;L Efh;nthh;fs;/ gphpah kw;Wk; 

mKjd; xU Fwpg;gpl;l m=;fhof;Fk;/ 

Fwpg;gpl;l thuj;jpy; (jp=;fs; Kjy; rdp 

tiu) bry;fpwhh;fs;. mth;fs; m=;fhof;Fr; 

rktha;g;g[ Kiwapy; xt;bthU ehSk; 

bry;fpwhh;fs;. ,UtUk; m=;fhof;F/ 

 (i)  xnu ehspy;

 (ii)  btt;ntW ehl;fspy;

 (iii)  mLj;jLj;j ehl;fspy; bry;tjw;fhd 

epfH;jft[fisf; fhz;f.

jPu;t[:

  n(S) = 36
 i.  A vd;gJ ,UtUk; xnu ehspy; 

ghh;itapLk; epfH;r;rp vd;f.

  A =  {(jp/ jp), (br/ br), (g[/ g[), (tp/ tp), 
(bt/ bt), (r/ r)}
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  n(A) = 6
  P(A) = n(A)

n(S)
 = 6

36
 = 1

6

 ii.  P( btt;ntW ehl;fspy; ghh;itapl) 

  = P(A) = 1 – P(A) = 1 – 
1
6

 = 5
6

 iii.  C vd;gJ mLj;jLj;j ehl;fspy; 

ghh;itapLk; epfH;r;rp vd;f.

        C = { (jp/ br), (br/ g[), (g[/ tp), (tp/ 

bt), (bt/ r) (br/ jp), (g[/ br), 
(tp/ g[), (bt/ tp), (r/ bt)}

  n(C) = 10

  P(C) = 
n(C)
n(S)  = 10

36
 = 5

18

12.  xU tpisahl;ow;fhd/ EiHt[f; fl;lzk;  
` 150. m;ej 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; mts; 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 (iii) 
EiHt[f; fl;lzj;ij ,Hg;gjw;F/ Mfpa 

epfH;r;rpfSf;fhd epfH;jft[fisf; fhz;f.

jPu;t[:

 S = { HHH, HHT, HTH, THH, TTT, TTH, THT, 
HTT}   n(S) = 8

i.  ,uz;L kl=;fhf EiHt[f; fl;lzk; 

jpUk;gg;bgw @d;W jiy bgw ntz;Lk;.

 A =  @d;W jiy fpilf;Fk; epfH;r;rp vd;f.

      A =  {HHH}   n(A) = 1
  P(A) = n(A)

n(S)
 = 

1
8

ii.  EiHt[f; fl;lzk; jpUk;gg; bgw xd;W 

my;yJ ,uz;L jiyfs; fpilf;fg; bgw 

ntz;Lk;.

 B =  xd;W my;yJ ,uz;L jiy 

fpilf;Fk; epfH;r;rp vd;f.

 B =  {TTH, THT, HTT, HHT, HTH, THH}
  n(B) = 6
  P(B) = n(B)

n(S)
 = 6

8
 = 3

4
iii.  EiHt[f; fl;lzj;ij ,Hg;gjw;F 

jiyna tpHhky; ,Uf;f ntz;Lk;.

 C =  jiyna tpHhky; fpilf;Fk; epfH;r;rp 

vd;f.

 C = {TTT}
  n(C) = 1
  P(C) = n(C)

n(S)
 = 1

8
13.  ,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.

jPu;t[:

 n(S) = 36
  ,uz;L gfilfs; xd;whf cUl;lg;gLk; 

bghGJ mjd; TWbtspapy; 6 × 6 = 36 
cWg;g[fs; ,Uf;Fk;. vdnt/ 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)}
       B = {(1,3),(2,2),(3,1)}
    A  B = {(2,2)}
 vdnt n(A) = 6 , n(B) = 3 , n(A  B) = 1
 P(A) = n(A)

n(S)
 = 6

36

 P(B) = n(B)
n(S)

 = 3
36

 P(A  B) = ( )n A B
n(S)

Ç  = 
1
36

   P (xnu Kf kjpg;g[fs; my;yJ Kf 

kjpg;g[fspd; TLjy; 4 fpilf;f) = P(A B)
 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;.

14.  A kw;Wk; B Mfpait P(A) = 1
4

 P(B) = 1
2

 

kw;Wk; P(A kw;Wk; B)= 1
8

, vd ,Uf;FkhW 

mika[k; ,uz;L epfH;r;rpfs; vdpy;/ 

gpd;tUtdtw;iwf; fhz;f. 
 (i) P(A my;yJ B) 
 (ii) P(A?k; ,y;iy kw;Wk; B?k; ,y;iy)

jPu;t[:

 i.  P(A my;yJ B) = P(A B)
   = P(A) + P(B) − P(A B)

  P(A my;yJ B) = 
1
4

 + 
1
2

 − 1
8

 = 
5
8
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A. SIVAMOORTHY, BT. Asst. GHS, Perumpakkam, Villupuram Dt.

 ii.  P(A ?k; ,y;iy kw;Wk; B?k; ,y;iy)
   = P(A   B)

   = P ( )A BÈ

   = 1−P (A  B)
 P(A?k; ,y;iy kw;Wk; B?k; ,y;iy)

 = 1− 5
8

 = 3
8

15.  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;.
 (iii)  xd;nw xd;wpy; kl;Lk; nrh;e;J 

,Ug;gjw;fhd epfH;jft[fisf; fhz;f.

 nk 22

jPu;t[:

NSSNCC

28–18
=10 =12

30–1818

  bkhj;j khzth;fspd; vz;zpf;if 
  n(S) = 50
 i. A : NCC apy; nrh;e;J NSS?apy;

  nruhky; cs;s khzth;fs;

  P(A) = n(A)
n(S)

 = 10
50

 = 
1
5

 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

16.  ,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.

jPu;t[:

 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 =  Kjy; gfilapy; Kf kjpg;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

       A B = {(2,6), (4, 4), (6, 2)}
  n(A B) = 3

     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

17.  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.

jPu;t[:

 S = { 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37}

 n(S) = 18
  A vd;gJ 7?d; kl=;fhf ,Uf;Fk; epfH;r;rp 

vd;f.

 A = {7, 21, 35}, n(A) = 3

 P(A) = 3
18

  B vd;gJ gfh vz;zhf ,Uf;Fk; epfH;r;rp 

vd;f.

 B = {3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37}

 n(B) = 11; P(B) = 11
18

 A B = {7}   n(A B) = 1
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 P(A B) = 1
18

 P(A my;yJ B Mf ,Uf;f) = P(A B)
 P(A B)  = P(A) + P(B) – P(A B)

   = 3
18

+ 11
18

 – 1
18

 = 13
18

 

18.  rPuhd @d;W ehza=;fs; xU Kiw 

Rz;lg;gLfpd;wd. mjpgl;rk; 2 g{f;fs; 

my;yJ Fiwe;jgl;rk; 2 jiyfs; 

fpilg;gjw;fhd epfH;jfitf; fhz;f.

jPu;t[:

 S = { HHH, HHT, HTH, THH, TTT, TTH, THT, 
HTT}   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

19.  xU TilapYs;s 80 k+;rs;, 70 rptg;g[ 

kw;Wk; 50 bts;isg; g{f;fspypUe;J rk 

tha;g;g[ Kiwapy; xU g{ nju;e;bjLf;fg;gLk; 

nghJ mJ k+;rs; my;yJ rptg;g[ epwg; 

g{thf ,Uf;f epfH;jft[ vd;d>

jPu;t[:

 bkhj;jg; g{f;fspd; vz;zpf;if 
    n(S) = 80 + 70 + 50 = 200
 k+;rs; g{f;fspd; vz;zpf;if n(Y) = 80 

 \ P(Y) = 
( ) 80
( ) 200
( ) 70
( ) 200

80 70 150 3
200 200 200 4

n Y
n S
n R
n S

=

=

+ = =

 rptg;g[ g{f;fspd; vz;zpf;if n(R) = 70 

 \ P(R) = 

( ) 80
( ) 200
( ) 70
( ) 200

80 70 150 3
200 200 200 4

n Y
n S
n R
n S

=

=

+ = =
  Y kw;Wk; R vd;gd xd;iwbahd;W tpyf;Fk; 

epfH;r;rpfs;  P(YÈR) = P(Y) + P(R)

  k+;rs; my;yJ rptg;g[ epwg; g{thf ,Uf;f 

epfH;jft[  P(YÈR) = 

( ) 80
( ) 200
( ) 70
( ) 200

80 70 150 3
200 200 200 4

n Y
n S
n R
n S

=

=

+ = =

20.  xU FoapUg;gpy; 1 Kjy; 100 tiu cs;s 

fjt[ vz; bfhz;l tPLfspypUe;J rktha;g;g[ 

Kiwapy; xd;iwj; nju;e;bjLf;Fk; nghJ 

me;j tPl;od; fjt[ vz; Xu; ,ul;il vz; 

my;yJ KGtu;f;f vz; my;yJ KG 

fd vz;zhf fpilg;gjw;fhd epfH;jft[ 

fhz;f.

jPu;t[:

 bkhj;j tPLfspd; vz;zpf;if n(S) = 100
  fjt[ vz; ,ul;il vz;zhf 

fpilg;gjw;fhd epfH;r;rp A vd;f.

 A  =  {2, 4, 6, 8, ........ 100}
 n(A)  =  50

 \ P(A)  =  ( ) 50
( ) 100
( ) 10
( ) 100
( ) 4
( ) 100
5 2 2 1

100 100 100 100
50 10 4 5 2 2 1

100 100 100 100 100 100 100
65 9 56 14

100 100 100 25

n A
n S
n B
n S
n C
n S

=

=

=

+ + - - - +

- = =

  fjt[ vz; KGtu;f;f vz;zhf 

fpilg;gjw;fhd epfH;r;rp B vd;f.

 A  =  {1, 4, 9, 16, 25, 36, 49, 64, 81, 100}
 n(A)  =  10

 \ P(A)  =  

( ) 50
( ) 100
( ) 10
( ) 100
( ) 4
( ) 100
5 2 2 1

100 100 100 100
50 10 4 5 2 2 1

100 100 100 100 100 100 100
65 9 56 14

100 100 100 25

n A
n S
n B
n S
n C
n S

=

=

=

+ + - - - +

- = =

  fjt[ vz; KG fd vz;zhf 

fpilg;gjw;fhd epfH;r;rp C vd;f.

 A  =  {1, 8, 27, 64} 
 n(A)  =  4

 \ P(A)  =  

( ) 50
( ) 100
( ) 10
( ) 100
( ) 4
( ) 100
5 2 2 1

100 100 100 100
50 10 4 5 2 2 1

100 100 100 100 100 100 100
65 9 56 14

100 100 100 25

n A
n S
n B
n S
n C
n S

=

=

=

+ + - - - +

- = =

  P(AÇB) = P 
  (,ul;il vz; kw;Wk; KGtu;f;f vz; 

fpilf;f)  = 

( ) 50
( ) 100
( ) 10
( ) 100
( ) 4
( ) 100
5 2 2 1

100 100 100 100
50 10 4 5 2 2 1

100 100 100 100 100 100 100
65 9 56 14

100 100 100 25

n A
n S
n B
n S
n C
n S

=

=

=

+ + - - - +

- = =

 P(BÇC) = P 
  (KG tu;f;f vz; kw;Wk; KG fd vz; 

 fpilf;f)  = 

( ) 50
( ) 100
( ) 10
( ) 100
( ) 4
( ) 100
5 2 2 1

100 100 100 100
50 10 4 5 2 2 1

100 100 100 100 100 100 100
65 9 56 14

100 100 100 25

n A
n S
n B
n S
n C
n S

=

=

=

+ + - - - +

- = =

 P(AÇC) = P 
 (,ul;il vz; kw;Wk; KG fd vz;   

 fpilf;f)  = 

( ) 50
( ) 100
( ) 10
( ) 100
( ) 4
( ) 100
5 2 2 1

100 100 100 100
50 10 4 5 2 2 1

100 100 100 100 100 100 100
65 9 56 14

100 100 100 25

n A
n S
n B
n S
n C
n S

=

=

=

+ + - - - +

- = =

 P(AÇBÇC) = P 
  (,ul;il vz;/ KGtu;f;f vz;/ KG fd 

 vz; fpilf;f)  = 

( ) 50
( ) 100
( ) 10
( ) 100
( ) 4
( ) 100
5 2 2 1

100 100 100 100
50 10 4 5 2 2 1

100 100 100 100 100 100 100
65 9 56 14

100 100 100 25

n A
n S
n B
n S
n C
n S

=

=

=

+ + - - - +

- = =

 njitahd epfH;jft[

  P(AÈBÈC) = P(A) + P(B) + P(C) – P(AÇB) – 
P(BÇC) – P(AÇC) + P(ABÇC)

 = 

( ) 50
( ) 100
( ) 10
( ) 100
( ) 4
( ) 100
5 2 2 1

100 100 100 100
50 10 4 5 2 2 1

100 100 100 100 100 100 100
65 9 56 14

100 100 100 25

n A
n S
n B
n S
n C
n S

=

=

=

+ + - - - +

- = = = 

( ) 50
( ) 100
( ) 10
( ) 100
( ) 4
( ) 100
5 2 2 1

100 100 100 100
50 10 4 5 2 2 1

100 100 100 100 100 100 100
65 9 56 14

100 100 100 25

n A
n S
n B
n S
n C
n S

=

=

=

+ + - - - +

- = =

***
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2. 8, 8, 8, 8, 8, ........... 8 Mfpa jutpd; tPr;R

 m) 0  M) 1
 ,) 8 <) 3

3.  ruhrhpapypUe;J fpilf;fg; bgw;w jut[g; 

g[s;spfSila tpyf;f=;fspd; TLjyhdJ

 m) vg;bghGJk; kpif vz;

 M) vg;bghGJk; Fiw vz;

 ,) g{r;rpak;

 <) g{r;rpakw;w KGf;fs;

4.  100 jut[g; g[s;spfspd; ruhrhp 40 kw;Wk; 

jpl;ltpyf;fk; 3 vdpy;/ tpyf;f=;fspd; th;f;ff; 

TLjyhdJ

 m) 40000 M) 160900
 ,) 160000 <) 30000

5.  Kjy; 20 ,ay; vz;fspd; tpyf;f th;f;fr; 

ruhrhpahdJ

 m) 32.25 M) 44.25
 ,) 33.25 <) 30

6.  xU jutpd; jpl;ltpyf;fkhdJ 3. xt;bthU 

kjpg;iga[k; 5 ?My; bgUf;fpdhy; fpilf;Fk; 

g[jpa jutpd; tpyf;f ruhrhpahdJ

 m) 3 M) 15
 ,) 5 <) 225

7.  x, y, z Mfpatw;wpd; jpl;ltpyf;fk; p 
?vdpy;/ 3x + 5, 3y + 5, 3z + 5 Mfpatw;wpd; 

jpl;ltpyf;fkhdJ

 m) 3p + 5 M) 3p
 ,) p + 5 <) 9p +15

8.  xU jutpd; ruhrhp kw;Wk; khWghl;Lf; 

bfG Kiwna 4 kw;Wk; 87.5% vdpy; 

jpl;ltpyf;fkhdJ

 m) 3.5 M) 3
 ,) 4.5 <) 2.5

9.  bfhLf;fg;gl;litfspy; vJ jtwhdJ>

 m) P(A) > 1 M) 0 ≤ P(A) ≤ 1
 ,) P(φ) = 0 <) P(A) + P(A) = 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

 m) 
q

p q r+ +
 M) p

p q r+ +

 ,) p q
p q r

+
+ +

 <) p r
p q r

+
+ +

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

 m) 3
10

 M) 7
10

 ,) 3
9

 <) 7
9

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

 m) 2 M) 1
 ,) 3 <) 1.5

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

 m) 5 M) 10
 ,) 15 <) 20

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[

 m) 12
13

 M) 1
13

 ,) 23
26

 <) 3
26

15.  xU gzg;igapy; notes of ` 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 
nel;lhfnth ,Ug;gjw;fhd epfH;jft[ vd;d>

 m) 1
5

 M) 3
10

 ,) 2
3

 <) 4
5

***
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tpilfs;

myF 1 - cwt[fSk; rhu;g[fSk;

1?, 2?, 3?m 4?M 5?,

6?< 7?, 8?m 9?, 10?,

11?m 12?< 13?, 14?M 15?<

myF 2 - vz;fSk; bjhlu;tupirfSk;

1?, 2?m 3?M 4?, 5?<

6?m 7?< 8?, 9?m 10?,

11?, 12?< 13?M 14?M 15?,

myF 3 - ,aw;fzpjk;

1?< 2?m 3?M 4?m 5?M

6?, 7?< 8?M 9?, 10?,

11?M 12?m 13?M 14?< 15?M

16?M 17?< 18?M 19?, 20?m

myF 4 - totpay;

1?, 2?M 3?< 4?m 5?<

6?m 7?M 8?, 9?m 10?<

11?M 12?M 13?M 14?< 15?m

myF 5 - Maj;bjhiy totpay;

1?M 2?m 3?M 4?, 5?,

6?< 7?M 8?M 9?m 10?,

11?, 12?m 13?M 14?M 15?M

myF 6 - Kf;nfhztpy;

1?M 2?< 3?M 4?m 5?M

6?M 7?m 8?, 9?M 10?<

11?M 12?M 13?< 14?M 15?m

myF 7 - mstpay;

1?< 2?m 3?m 4?M 5?,

6?M 7?M 8?, 9?, 10?m

11?< 12?m 13?m 14?M 15?<

myF 8 - g[s;spapaYk; epfH;jft[k;

1?, 2?m 3?, 4?M 5?,

6?< 7?M 8?m 9?m 10?M

11?M 12?M 13?, 14?, 15?<

gapw;rpf;fhd fzf;Ffs;

tiuglk;
1.  gpd;tUk; ,Ugor; rkd;ghLfspd; 

jPh;t[fspd; jd;ikia tiuglk; @yk; 

Muha;f.

 (i) x2 + x − 12 = 0 (ii) x2 − 8x + 16 = 0
 (iii) x2 + 2x + 5 = 0
2.  y = 2x2 vd;w tiuglk; tiue;J mjd;  

@yk; 2x2 − x − 6 = 0 vd;w rkd;ghl;il 

jPh;f;f.

3.  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.

4.  y = x2 + x − 2 ?d; tiuglk; tiue;J mjd; 

@yk; x2 + x − 2 = 0 vd;w rkd;ghl;oidj; 

jPh;f;ft[k;.

5.  y = x2 − 4x + 3 ?apd; tiuglk; tiue;J mjd; 

@yk; x2 − 6x + 9 = 0 vd;w rkd;ghl;ilj; 

jPh;f;ft[k;.

6.  bfhLf;fg;gl;l ,Ugor; rkd;ghLfspd; 

tiuglk; tiuf. mtw;wpd; jPh;t[fspd; 

jd;ikiaf; TWf.

 (i) x2 − 9x + 20 = 0 (ii) x2 − 4x + 4 = 0 
 (iii) x2 + x + 7 = 0 (iv) x2 − 9 = 0
 (v) x2 − 6x + 9 = 0 (vi) (2x − 3)(x + 2) = 0
7.  y = x2−4 tiuglk; tiue;J/ mjidg; 

gad;gLj;jp x2−x −12 = 0 vd;w rkd;ghl;ilj; 

jPh;f;ft[k;.

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.  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;.

12.  y = 2x2 − 3x − 5 apd; tiuglk; tiue;J/ 

mjidg; gadgLj;jp 2x2 − 4x − 6 = 0 vd;w 

rkd;ghl;ilj; jPh;f;ft[k;.

13.  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;.
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totpay;
1.  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 ΔPQR 

tiuf. R?ypUe;J PQ?f;F tiuag;gl;l 

Fj;Jf;nfhl;od; ePsk; fhz;f.

2.  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 ΔPQR tiuf.

3.  mog;gf;fk; BC = 8 br.kP, A = 60°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.

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 ΔPQR 

tiuf.

5.  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 ΔPQR tiuf. nkYk; P?ypUe;J 
QR?f;F tiuag;gl;l Fj;Jf;nfhl;od; 

ePsk; fhz;f.

6.  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 

ΔPQR tiuf.

7.  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 

ΔABC tiuf.

8.  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. 
9.   PQ=6.8 br.kP/ cr;rpf;nfhzk; 50° cr;rpf; 

nfhzj;jpd; ,Urkbtl;oahdJ 

mog;gf;fj;ij PD = 5.2 br.kP vd D?apy; 

re;jpf;FkhW mika[k; ΔPQR tiuf.

***
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1 Stage - 2

 2 kjpg;bgz;fs;   2STAGE

1.  f(x) = 3x − 2 , g(x) = 2x + k kw;Wk; fog = gof, 
vdpy;/ k apd; kjpg;igf; fhz;f.

jPu;t[:

 f(x) = 3x – 2   g(x)  = 2x + k
 fog = f [g(x)]   gof  = g [f(x)]
       = f [2x + k)]  gof  = g [3x – 2]
       = 3(2x + k) – 2        = 2(3x – 2) + k
       = 6x + 3k – 2        = 6x – 4 + k
 fog = gof  6x + 3k – 2 = 6x – 4 + k
  3k – k = – 4 + 2   2k = –2    k = –1

2.  fof (k) = 5, f(k) = 2k − 1 vdpy;/ k?apd; 

kjpg;igf; fhz;f.

jPu;t[:

  fof (k) =  5
    fo(2k – 1) =  5
  (2x – 1) o (2k – 1)  =  5
  2(2k – 1) – 1 = 5
  4k – 2 = 5 + 1
  4k – 2  =  6
  4k  =  8
  k = 2

3.  fPnHf; bfhLf;fg;gl;Ls;s f kw;Wk; g vDk; 

rhu;g[fisg; gad;gLj;jp fog kw;Wk; gof?If; 

fhz;f. fog = gof vd;gJ rupah nrhjpf;f.

 (i) f (x) = x − 6,    g(x) = x2 

 (ii) f (x) = 2
x

,       g(x) = 2x2 − 1 

 (iii) f (x) = + 6
3

x , g(x) = 3 − x

 (iv) f (x) = 3 + x,   g(x) = x − 4
 (v) f (x) = 4x2 − 1, g(x) = 1 + x

jPu;t[:

i) f (x) = x – 6, g(x) = x2

 (f o g)(x)  =  f(g(x)) = f(x2) = x2 – 6
 (g o f)(x) = g(f(x)) = g (x – 6)
  = (x – 6)2 = x2 – 12x +36
  fog ≠ gof

 khw;W Kiw:

 f o g = (x – 6) o (x2) = x2 – 6
 g o f = x2 o (x – 6) = (x – 6)2

  fog ≠ gof
  ,nj nghy; kw;w fzf;Ffisa[k; bra;J 

ghu;f;fyhk;.

ii) f(x) = 2
x

,  g(x) = 2x2 – 1

  (fog)(x) = f(g(x)) = f(2x2 – 1) = 2

2
2 1x -

 (gof)(x) = g(f(x)) 

  = g 2
x

æ ö
ç ÷è ø

 = 2
22

x
æ ö
ç ÷è ø

 – 1

  = 2
2

4 1
x

æ ö-ç ÷è ø
 = 2

8
x

  – 2

  fog ≠ gof

iii) f(x) = 6
3

x + , g(x) = 3 – x

 (fog)(x) = f(g(x)) = f(3 – x) = 
( )3 6

3
x- +

  = 9
3

x-

 (gof)(x) = g(f(x)) = g 6
3

x +æ ö
ç ÷è ø

  = 3 – 6
3

x +  = 9 3
3
x- -  = 6

3
x-

  fog ≠ gof

iv) f(x) = 3 + x, g(x) = x – 4
 (fog)(x) = f(g(x)) = f(x – 4)
  = 3 + (x – 4) = x – 1
 (gof)(x) = g(f(x)) = g(3 + x)
  = 3 + x – 4 = x – 1
  fog = gof

v) f(x) =  4x2 – 1,  g(x) = 1 + x
 (fog)(x) = f(g(x))
  = f(1 + x)
  = 4 (1 + x2 + 2x) – 1
  = 4x2 + 8x + 3
 (gof)(x) = g(f(x))
  = g(4x2 – 1)
  = 1 + 4x2 – 1
  = 4x2 

  fog ≠ gof

1 cwîfS« rh®òfS«
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4.  fog = gof 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

jPu;t[:

i) f(x) = 3x + 2   g(x) = 6x – k

  (3x + 2) o (6x – k)  =  (6x – k) o (3x + 2)
  3(6x – k) + 2 = 6(3x + 2) – k
  18x – 3k + 2 = 18x + 12 – k
  – 3k + k = 12 – 2
  –2k = 10 

  k = 
–10
2  

  k =  –5

ii) f(x) = 2x – k     g(x) = 4x + 5
  fog = gof

  (2x – k) o (4x + 5)  =  (4x + 5) o (2x – k)
  2(4x + 5) – k = 4(2x – k) + 5
  8x  + 10 – k = 8x  – 4k + 5
  –k + 4k = 5 – 10
  3k = –5
  k = 

–5
3

5.  f(x) = 2x − 1, g(x)= + 1
2

x  vdpy;/

 fog = gof = x vdf; fhl;Lf.

jPu;t[:

   fog = gof

  (2x – 1) o 1
2

x +æ ö
ç ÷è ø

  = 1
2

x +æ ö
ç ÷è ø

o (2x – 1)

  2 = 1
2

x +æ ö
ç ÷è ø

 – 1 = 
2 1 1

2
x - +

 

  x + 1  – 1  = 2x
2

  x = x
  fog = gof = x
 rupghu;f;fg;gl;lJ.

6.  f(x) = x2 − 1, g(x) = x − 2 kw;Wk;  
gof(a) = 1 vdpy;/ a?If; fhz;f.

jPu;t[:

  g o f = 1
  (x – 2) o (a2 – 1)  = 1
  a2 – 1 – 2  = 1
  a3 – 3  = 1
  a2 = 4
   a  = ± 2

 5 kjpg;bgz;fs;   2STAGE

1. rhu;g[ f :R ® R MdJ

 f(x) = 
+ -ì

ï - -í
ï -î

2

2 7; 2
2; 2 3

3 2; 3

x x
x x

x x

<
£ <

³
 

 vd tiuaWf;fg;gl;lhy;

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

 (iv) ( ) ( )
( )
-
-

1 3 4
3

f f
f

 Mfpatw;wpd; kjpg;g[fisf; 

  fhz;f.

jPu;t[:

 
  mUfpy; fhl;oa[s;sgo rhu;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. f (1)?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

2. f vd;w rhu;ghdJ

 f(x) = 
+ >ì

ï - £ £í
ï - - < < -î

2; 1
2; 1 1

1 3 1

x x
x

x x
 vd tiuaWf;fg;gl;lhy;
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3 Stage - 2

 (i) f (3)  (ii) f (0)  (iii) f (−1 5)  (iv) f (2) + f (−2) 
 Mfpatw;wpd; kjpg;g[fisf; fhz;f.

jPu;t[:

 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

3.  f : [−5, 9] ® R vd;w rhu;ghdJ gpd;tUkhW 

tiuaWf;fg;gLfpwJ

 f (x) = 
;

+ - £ <ì
ï - £ <í
ï - £ £î

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;tUtdw;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

jPu;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

 iv. ( ) ( )
( ) ( )

2 2 6
4 2

f f
f f

- -
+ -

 

  = [ ] [ ]
[ ]2

2 6 1 3 4
5 1 6 1

x x
x x

+ - -
é ù- + +ë û

  = ( ) ( )
( ) ( )2

2 6 2 1 3 6 4

5 4 1 6 2 1

é - + ù - é - ùë û ë û
é ù- + é - + ùë ûë û

  = [ ] [ ]
( ) [ ]

2 12 1 18 4
5 16 1 12 1

- + - -
é - ù + - +ë û

  = [ ] [ ]
[ ] [ ]
2 11 14
80 1 11

- -
- + -

  = 22 14
79 11

- -
-

 = 
36

68
-

 = 9
17
-

4.  g[tpaPu;g;g[ tpirapd; fhuzkhf t tpdhofspy; 

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

 gt 
+ at + b vdf; bfhLf;fg;gl;Ls;sJ. ,=;F a, 
b Mfpait khwpypfs; (g MdJ g[tpaPu;g;g[ 

tpirapd; fhuzkhf Vw;gLk; KLf;fk;) S(t) 
MdJ xd;Wf;bfhd;whd rhu;ghFkh vd 

Muha;f.

jPu;t[:

 s(t) = 1
2

gt2 + at + b

  s(t) vd;gJ 1 ? 1 Md rhu;g[ vd epqgpf;f 

ntz;oapUg;gjhy;

 s(t1) = s(t2)

 1
2

gt1
2 + at1 + b = 1

2
 gt2

2 + at2 + b

 1
2

gt1
2 + at1 + b – 1

2
 gt2

2 – at2 – b = 0 

  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
 [ 1

2
 g [(t1 + t2)+  a ≠ 0]

  t1 = t2 
  s(t)  vd;gJ 1 ? 1 Md rhu;ghFk;.

5.  ‘t’ vd;w rhu;ghdJ bry;rpa!py; (C) cs;s 

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

btg;gepiyiaa[k; ,izf;Fk; rhu;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; kjpg;g[

 (v)  bry;rpa!; kjpg;g[k; ghud;\Pl; 

kjpg;g[k; ,Uf;Fk;nghJ btg;gepiy 

Mfpatw;iwf; fz;lwpf.

jPu;t[:

 t(c) = F = 9
5

 C + 32
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 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°

6.  f(x) = 2x + 3, g(x) = 1 − 2x kw;Wk; h(x) = 3x 
vdpy; fo(goh) = (fog)oh vd epWt[f.

jPu;t[:

 f(x) = 2x + 3, g(x) = 1 – 2x, h(x) = 3x
 ,g;bghGJ/ (fog)(x) = f(g(x))
  = f(1 – 2x) 
  = 2(1 – 2x) + 3
  = 2 – 4x + 3
  = 5 – 4x
 nkYk;   (fog) o h(x)  = (fog)(h(x)) = (fog)(3x)
  = 5 – 4(3x)
  = 5 – 12x   ---- (1)
     (goh) (x) = g(h(x)) = g(3x) = 1 – 2(3x)
  = 1 – 6x
 nkYk;  fo(goh)(x) = f (1 – 6x)
  = 2(1 – 6x) + 3
  = 2 – 12x + 3
  = 5 – 12x  ---- (2)
 (1) kw;Wk; (2) ?ypUe;J ekf;Ff; fpilg;gJ/   
 (fog)oh = fo(goh)

7.  f(x) = 3x + 1  g(x) = x + 3 Mfpait ,U 

rhu;g[fs;. nkYk; gff(x) = fgg(x) vdpy; x If; 

fhz;f.

jPu;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 = 3

8.  bfhLf;fg;gl;l f (x), g(x), h(x)  Mfpatw;iwf; 

bfhz;L (fog)oh = fo(goh) 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

jPu;t[:

i.  (fog)oh = fo(goh)

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

  (fog)oh = fo(goh) 
 rupghu;f;fg;gl;lJ.

ii.  (fog)oh = fo(goh)

  [(x–4) o x2] o (3x–5)  = (x–4) o [x2o (3x–5)]

  [x2 – 4] o [3x – 5] = (x – 4) o [(3x – 5)2]
  [3x – 5]2 – 4 = [3x – 5]2 – 4
 [ (a–b)2 = a2 – 2ab + b2]
  (fog)oh = fo(goh) 
 rupghu;f;fg;gl;lJ.

iii.  (fog)oh = fo(goh)
  [(x2 o 2x] o (x + 4)  = (x2 o [2x o (x + 4)]

  [2x]2 o (x + 4] = x2 o [2(x + 4)]
  [2(x + 4)]2 = [2(x +4)]2

  (fog)oh = fo(goh) 
 rupghu;f;fg;gl;lJ.

***
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5 Stage - 2

 2 kjpg;bgz;fs;   2STAGE

1.  210 kw;Wk; 55 Mfpatw;wpd; kPg;bgU 

bghJ tFj;jpia 55x – 325 vd;w totpy; 

vGjpdhy; x?apd; kjpg;g[ fhz;f.

jPu;t[:

  a{f;spod; tFj;jy; tHpKiwiag; 

gad;gLj;jp bfhLf;fg;gl;l vz;fSf;F 

kP.bgh.t fhz;nghk;.

 210  =  55 × 3 + 45
 55  =  45 × 1 + 10
 45  =  10 × 4 + 5
 10  =  5 × 2 + 0
 kPjp = 0
  Mfnt/ filrp goepiyapd; tFj;jp 5 

MdJ 210 kw;Wk; 55?apd; kPg;bgU bghJ 

tFj;jpahFk;. 

  kPg;bgU bghJ tFj;jp 55x – 325 = 5 vdf; 

bfhLf;fg;gl;Ls;sJ.

 55x = 330
 x = 6 

2.  a{f;spod; tFj;jy; tHpKiwiag; gad; 

gLj;jpg; gpd;tUtdtw;wpd; kP.bgh.t 

fhz;f.

 (i) 340 kw;Wk; 412
 (iii) 10224 kw;Wk; 9648
 (ii)  867 kw;Wk; 255 

jPu;t[:

 a{f;spod; njw;wg;go

 a = bq + r
 i.  340 kw;Wk; 412?f;F kP.bgh.t fhz 

ntz;Lk;.

	 412		 =		 340(1)	+	72									72	≠	0	
	 340		 =		 72(4)	+	52											52	≠	0
	 72		 =		 52(1)	+	20											20	≠	0
	 52		 =		 20(2)	+	12											12	≠	0
	 20		 =		 12(1)	+	8															8	≠	0
	 12		 =		 8(1)	+	4															4	≠	0
   8  =  4(2) + 0           kPjp = 0
   filrp tFj;jp 4 vdpy; kPjp = 0
   340 kw;Wk; 412 ,d; kP.bgh.t 4

 ii. 867 kw;Wk; 255
	 867		 =		 255(3)	+	102						102	≠	0
	 255		 =		 102(2)	+	51										51	≠	0
 102  =  51(2) + 0            kPjp = 0
   867 kw;Wk; 255 ,d; kP.bgh.t = 51

 iii. 10224 kw;Wk; 9648
	 10224		 =		 9648(1)	+	576					576	≠	0
	 9648		 =		 576(16)	+	432					432	≠	0
	 576		 =		 432(1)	+	144								144	≠	0
 432  =  144(3) + 0            kPjp = 0
   10224 kw;Wk; 9648 ,d; kP.bgh.t = 144

3.  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. .
jPu;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;.

4.  70004 kw;Wk; 778 Mfpa vz;fis 7 My; 

tFf;ff; fpilf;Fk; kPjpiaf; fhz;f.

jPu;t[:

 70000 MdJ 7 My; tFgLk; vd;gjhy;

	 70000	 ≡	 0	(kl;L 7)
	 70000	+	4	 ≡	 0	+	4	(kl;L 7)
	 70004	 ≡	 4	(kl;L 7)
 vdnt/ 
 70004 ?I 7 My; tFf;ff; fpilf;Fk; kPjp 4
  777 MdJ 7 My; tFgLk; vd;gjhy;

	 777	 ≡	 0	(kl;L 7)
	 777	+	1	 ≡	 0	+	1	(kl;L 7)
	 778	 ≡	 1	(kl;L 7)
 vdnt/ 
 778?I 7My; tFf;ff; fpilf;Fk; kPjp 1.

2 v©fS« bjhl®tÇirfS«
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5.	 	15	≡	3	(kl;L d) vd;wthW mika[k; d?apd; 

kjpg;ig jPu;khdpf;f.

jPu;t[:

	 15	 ≡	3	(kl;L d) vd;gjd; bghUs; 
 15 – 3 =  kd,
 ,=;F k vd;gJ xU KG vz;.
 12 = kd  
 d MdJ 12 I tFf;Fk;.

 12 ,d; tFj;jpfshtd 1, 2, 3, 4, 6, 12.
  d MdJ 3 I tpl mjpfkhf ,Uf;f ntz;Lk;/ 

Vbddpy; kPjp 3 te;Js;sJ.

  vdnt/ d ?f;F rhjfkhd kjpg;g[fs;  
4, 6, 12 MFk;.

6.  gpd;tUtdtw;wpw;Fg; bghUe;jf;Toa 

Fiwe;jgl;r kpif x-If; fhz;f.

 (i) 67 + x	≡	1	(kl;L 4) 
 (ii) 98 (x + 4) (kl;L 5)

jPu;t[:

 i. 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.
 ii.	 98	 ≡	 (x + 4) (kl;L 5)
	 	 98	−	(x+4) = 5n,
 n vd;gJ VnjDk; xU KGf;fs;.
 94 – x = 5n
 94 – x vd;gJ 5 ,d; kl=;F.
  94 I tplf; Fiwthd 5 ,d; kl=;F 90
  vdnt x ,d; Fiwe;jgl;r kjpg;g[ 4.

7. jPu;f;f: 8x	≡	1	(kl;L 11)
jPu;t[:

 8x – 1 = 11n  8x = 11n  + 1  x = 11 1
8
n +

 n = 5  x = 7 
 n = 13  x = 18 …….

8.  104	≡	x (kl;L 19) vd;wthW mika[k; x 
kjpg;igf; fzf;fpLf.

jPu;t[:

 102	=	100	≡	5	(kl;L 19)
 101 = (102)2	≡	52 (kl;L 19)
 104 = 25 (kl;L 19)
 104 = 6 (kl;L 19) 
 [vd;wthW	25	≡	6	(kl;L 19)] vdnt/ x = 6

9.  3x	 ≡	 1	 (kl;L 15) vd;w rkd;ghl;ow;F 

vj;jid KG vz; jPu;t[fs; cs;sd vdf; 

fhz;f.

jPu;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 +

 x = 5k + 1
3

 5k vd;gJ xU KG vz; vd;gjhy; 

 5k + 1
3

 vd;gJ xU KG vz; my;y. 

  vdnt/ ,r;rkd;ghl;ow;F KG vz; jPu;nt 

,y;iy.

10.  gpd;tUk; rkd;ghLfis epiwt[ bra;af; 

Toa Fiwe;jgl;r kpif KG x?d; 

kjpg;igf; fhz;f.

	 (i)	 71	≡	x (kl;L	8)	 				(iv)	96	≡	 7
x

 (kl;L 5)

 (ii) 78+x	≡	3	(kl;L 5) (v) 5x	≡	4	(kl;L 6)
	 (iii)	89	≡	(x+3) (kl;L 4)

jPu;t[:

 i.  71		 ≡		x (kl;L 8)  
     71 – x  = 8k
      64 + 7 – x = 8k 
    x = 7

 ii.  78 + x		 ≡		 3	(kl;L 5) 
     78 + x – 3  = 5k
   75 + x vd;gJ 5 ,d; kl=;F.
                  x  = 0 

	 iii.	 	 				89		≡		(x + 3) (kl;L 4)
    89 – x – 3  = 4k
    86 – x  = 4k
    86 – x vd;gJ 4 ,d; kl=;F.

  86 I tplf; Fiwthd 4 ,d; kl=;F 84 
    x  = 2

	 iv.	 	 				96			≡	
7
x

 (kl;L 5)

   96 – 
7
x

  = 5k

   96 – 
7
x  vd;gJ 96 I tpl Fiwthd 

  5 ,d; kl=;F 95
    x  = 7 
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 v.  5x		 ≡	4	(kl;L 6)
   5x – 4  = 6k
  k = 1 vdpy;,
   5x – 4  = 6
   x  = 2

11. jPu;f;f: 5x	≡	4	(kl;L 6)
jPu;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, ……

12. jPu;f;f: 3x	−	2	≡	0	(kl;L 11)
jPu;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, ……

 5 kjpg;bgz;fs;   2STAGE

1.  396, 504, 636 Mfpatw;wpd; kP.bgh.t fhz;f.

 brg;.21

jPu;t[:

  bfhLf;fg;gl;l @d;W vz;fspd; kP.bgh.t 

fhz/ ehk; Kjypy; Kjy; ,U vz;fspd; 

kP.bgh.t fhz;nghk;.

  396 kw;Wk; 504 Mfpatw;wpd; kP.bgh.t 

fhz/ a{f;spod; tFj;jy; tHpKiwiag; 

gad;gLj;j ehk; bgWtJ/

 504 = 396 × 1 + 108 ,=;F kPjp	108	≠	0
 396 = 108 × 3 + 72   ,=;F kPjp	72	≠	0
 108 = 72 × 1 + 36     ,=;F kPjp	36	≠	0
   72 = 36 × 2 + 0       ,=;F kPjp = 0
  vdnt/ 396, kw;Wk; 504-apd; kP.bgh.t 36
  636 kw;Wk; 36?apd; kP.bgh.t fhz/ 

a{f;spod; tFj;jy; tHpKiwiag; 

gad;gLj;j ehk; bgWtJ

 636 = 36 × 17 + 24     ,=;F kPjp	24	≠	0
   36 = 24 × 1 + 12       ,=;F kPjp	12	≠	0
   24 = 12 × 2 + 0.        ,=;F kPjp = 0
  vdnt 636 kw;Wk; 36?apd; kP.bgh.t 12
  vdnt 396, 504 kw;Wk; 636?apd; kPg;bgU 

bghJ tFj;jp 12 MFk;.

2.  a{f;spod; tFj;jy; tHpKiwiag; 

gad;gLj;jpg; gpd;tUtdtw;wpd; kP.bgh.t 

fhz;f.

 84, 90 kw;Wk; 120
jPu;t[:

 84, 90 kw;Wk; 120
 a{f;spod; njw;wg;go a = bq + r
 90  =  84q + r				(6	≠	0)
 90  =  84 × 1 + 6   
 84  =  6 × 14 + 0
  84, 90 d; kP.bgh.t = 6
 nkYk; 120, 6 d; kP.bgh.t fhz

 120  =  6 × 20 + 0
  84, 90, 120 d; kP.bgh.t = 6 
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3.  xU Tl;Lj; bjhlu;tupirapy; 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. |brg;.21|
jPu;t[:

  Tl;Lj; bjhlu;tupirapy; 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;fy;

 (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; bjhlu;tupirapy; mike;j @d;W 

cWg;g[fs; 2, 9, 16 (my;yJ) 16, 9, 2

4.  xU Tl;Lj; bjhlu;tupirapd; 6?tJ kw;Wk; 
8tJ cWg;g[fspd; tpfpjk; 7 : 9 vdpy;/ 9?tJ 

kw;Wk; 13?tJ cWg;g[fspd; tpfpjk; fhz;f.

 nk 22

jPu;t[:

 t6 : t8 = 7 : 9

  6

8

t
t

 = 7
9

   5
7

a d
a d

+
+

 = 7
9

  9a + 45d = 7a + 49d   a = 2d
 t9 : t13?it fhz ntz;Lk;.

  9

13

t
t

 = 8
12

a d
a d

+
+

 =  10
14

d
d

 = 5
7

 5 : 7 vd;gd njitahd tpfpjkhFk;.

5.  gpupah jdJ Kjy; khj tUkhdkhf ̀ 15,000 
<l;Lfpwhu;. mjd; gpwF xt;nthu; Mz;Lk; 

mtuJ khj tUkhdk; `1500 cau;fpwJ. 

mtSila Kjy; khj bryt[ `13,000 
kw;Wk; mtsJ khjhe;jpur; bryt[ xt;nthu; 

Mz;Lk; `900 cau;fpwJ. gpupahtpd; 

khjhe;jpur; nrkpg;g[ `20,000 mila 

vt;tst[ fhyk; MFk;>

jPu;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 ..… 
 a = 2,000, d = 600, tn = 20,000
  a + (n – 1)d  = 20,000
  2000 + (n–1)600 = 20,000
   (n–1)600  = 20,000 – 2000
    = 18000

  n – 1 = 18000
600

  n – 1 = 30
  n = 31 tUl=;fs;

  31 tUl=;fSf;Fg; gpwF gpupahtpd; 

nrkpg;g[ ` 20,000 MFk;.

6.  xU jha; jd;dplk; cs;s ` 207I Tl;Lj; 

bjhlu;tupirapy; mika[k; @d;W 

ghf=;fshfg; gpupj;Jj; jdJ @d;W 

FHe;ijfSf;Fk; bfhLf;f tpUk;gpdhu;.  
mtw;wpy; ,U rpwpa bjhiffspd; 

bgUf;fw;gyd; ` 4623 MFk;. xt;bthU 

FHe;ija[k; bgWk; bjhifapidf; fhz;f.

jPu;t[:

  @d;W FHe;ijfs; bgWk; bjhif Tl;Lj; 

bjhlu;tupirapy; miktjhy; mtw;iw  
a – d,  a,  a + d vd;f. 

 bjhifapd; TLjy; ` 207 vd;gjhy;

 (a – d) + a + (a + d) = 207
 3a = 207
 a  =  69
  ,U rpwpa bjhiffspd; bgUf;fw;gyd;  

4623 vd;gjhy;

 (a – d)a = 4623
 (69 – d)69 = 4623

 69 – d = 
4623
69

 = 67 

  d = 2
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9 Stage - 2

  vdnt/ @d;W FHe;ijfSf;Fk; jha; 

gpupj;Jf; bfhLj;j bjhif  

` (69 – 2), ` 69, ` (69 + 2)
 mjhtJ ` 67, ` 69 kw;Wk; ` 71.

7.  300?f;Fk; 600?f;Fk; ,ilna 7?My; 

tFgLk; midj;J ,ay; vz;fspd; 

TLjy; fhz;f.

jPu;t[:

 301 + 308 + 315 + ..… + 595 = ?
 a = 300; d = 7; l = 595

 n = l a
d
-æ ö

ç ÷è ø
 + 1

      

42
7 300

28
  20
  14
    6  

8
7 600

56
  40
  35
    5

 a = 300 + 7 – 6 l = 600 – 5
 a = 301  l = 595  

 n = 595 300
7
-  + 1 

   = 294
7

 + 1

 n = 42 + 1
 n = 43

 Sn = 
2
n  (a + l)

 S43 = 43
2

 (301 + 595) 

    43
2

 (896) 

  =  43 × 448
 S43 = 19264 

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

bjhlu;tupirapd; Kjy; n, 2n kw;Wk; 3n 

cWg;g[fspd; TLjy; MFk;. S3 = 3(S2	−	S1) 
vd epWt[f.

jPu;t[:

  S1, S2, S3 vd;gd Kiwna xU Tl;Lj; 

bjhlu; tupirapd; Kjy; n, 2n kw;Wk; 3n 
cWg;g[fspd; TLjy; vdpy;/

 S1  =  
2
n  [2a+(n – 1)d],

 S2  =  2
2
n  [2a+(2n – 1)d], 

 S3  =  3
2
n  [2a+(3n – 1)d], 

 S2 – S1  =  2
2
n  [2a+(2n–1)d] – 

2
n  [2a+(n–1)d]

  =  
2
n  [[4a+2(2n–1)d] – [2a+(n–1)d]

 S2 – S1  =  
2
n  × [2a+(3n–1)d]

 3(S2 – S1)  =  3
2
n  [2a+(3n–1)d]

 3(S2 – S1)  =  S3 

9.  xU bgUf;Fj; bjhlu; tupirapd; 4 ?tJ 

cWg;g[ 8
9

 kw;Wk; 7?tJ cWg;g[/ 
64
243

 vdpy;

 me;jg; bgUf;Fj; bjhlu;tupiriaf; fhz;f.

jPu;t[:

 4tJ cWg;g[ t4 = 8
9

   ar3 = 8
9

 ---- (1)

 7tJ cWg;g[ t7 = 64
243

 

          ar6 = 64
243

  ---- (2)

  rkd;ghL (2) I (1) My; tFf;f bgWtJ/

  
6

3

ar
ar

 = 

64
243
8
9

 = 64
243

  ×
9
8

 = 8
27

  

      r3 = 8
27

   r = 2
3

  r ,d; kjpg;ig rkd;ghL (1) ,y; gpujpapl, 

 a × 
32

3
æ ö
ç ÷è ø

 = 8
9

  a = 3

  vdnt/ njitahd bgUf;Fj;  

bjhlu;tupir a, ar, ar2….. 

 mjhtJ 3, 2, 4
3

, ….  
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10.  xU Tl;Lj; bjhlu;tupirapd; xd;gjhtJ 

cWg;gpd; xd;gJ kl=;Fk;/ gjpide;jhtJ 

cWg;gpd; gjpide;J kl=;Fk; rkk; vdpy; 

,Ugj;J ehd;fhtJ cWg;gpd; MW 

kl=;fhdJ g{r;rpak; vd epWt[f. Mf.22

jPu;t[:

  9t9  =  15t15  .....(1) vd;f

  6t24  =  0  vdf; fhl;;l 

ntz;Lk;

 (1)  9(a + 8d) = 15(a + 14d) 
  9a + 72d = 15a + 210d
  15a – 9a + 210d – 72d = 0
  6a + 138d = 0
  6(a + 23d) = 0
  6t24 = 0
  vd epqgpf;fg;gl;lJ.

11.  450-f;Ff; Fiwthf cs;s midj;J xw;iw 

kpif KGf;fspd; TLjy; fhz;f.

jPu;t[:

 njitahd Tl;Lj; bjhlu;

    = 1 + 3 + 5 + ... + 449
 ,=;F/ a = 1, d = 2, l = 449

  n = l a
d
-æ ö

ç ÷è ø
 + 1

     = 449 1
2

- + 1 = 225

   Sn = 225
2

 [1 + 449]   

   Sn = 
2
n  [a + 1]

          = 225 × 225 = 50625

***
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11 Stage - 2

 2 kjpg;bgz;fs;   2STAGE

1. jPh;f;f: 2x − 3y = 6,   x + y = 1
jPu;t[:

    2x – 3y = 6  ----(1)
      x +  y  = 1  ----(2)
 (1) × 1  2x – 3y =  6
 (2) × 3  3x + 3y =  3(+)
     5x  =  9

   x  =  9
5

 (2)  9
5

 + y = 1
  y = 1 – 9

5
    

5 9
5
-

  y = 
4

5
-

 vdnt/ x = 9
5

, y = 
4

5
-

2.  gpd;tUk; tpfpjKW nfhitfis vspa 

totpw;Fr; RUf;Ff.

 i) -
+

2

2

1x
x x

    ii) - +
- +

2

2

11 18
4 4

x x
x x

 iii)  -
- -

2

3 2

9 81
8 9

x x
x x x

  iv) - -
- -

2

3 2

3 40
2 24 64

p p
p p p

jPu;t[:

 i. 
2

2

1x
x x

-
+

  = 
( )
2 21

1
x
x x

-
+

 = ( )( )
( )
1 1

1
x x

x x
+ -

+

    = ( )1x
x
-

 ii. 
2

2

11 18
4 4

x x
x x

- +
- +

  = ( )( )
( )( )

9 2
2 2

x x
x x

- -
- -

 

     = 9
2

x
x

-
-

 iii. 
2

3 2

9 81
8 9

x x
x x x

-
- -

  = ( )
( )2

9 9
8 9

x x
x x x

+

+ -

     = ( )
( )( )( )

9 9
9 1

x x
x x x

+
+ -

 = 9
1x −

 iv. 
2

3 2

3 40
2 24 64

p p
p p p

− −
− −

 = ( )( )
( )( )

8 5
2 8 4

p p
p p p

- +
- -

 

      = 
( )

( )
5

2 4
p

p p
+

-

3.  gpd;tUk; ,Ugor; rkd;ghLfspd;  

@y=;fspd; jd;ikiaf; fhz;f.

 (i)  x2 − x − 20 = 0
 (ii)  9x2 − 24x + 16 = 0 
 (iii) 2x2 − 2x + 9 = 0

jPu;t[:

 i. x2 – x – 20 = 0
  ,=;F/ a = 1, b = –1, c = –20
  jd;ikfhl;o ∆ = b2 – 4ac
  ∆ = (–1)2 – 4(1) (–20) = 81
   ∆ = 81 > 0
   vdnt/ rkd;ghl;od; @y=;fs; bka; 

kw;Wk; rkkpy;iy.

 ii. 9x2 – 24x + 16 = 0 
  ,=;F/ a = 9, b = –24, c = 16
  jd;ikfhl;o/ ∆ = b2 – 4ac
  ∆ = (–24)2 – 4(9) (–16) = 0
  ∆ = 0
   vdnt/ rkd;ghl;od; @y=;fs; bka; 

kw;Wk; rkk;.

 iii. 2x2 – 2x + 9 = 0
  ,=;F/  a = 2, b = –2, c = 9
  jd;ikfhl;o/ ∆ = b2 – 4ac 
  ∆ = (–2)2 – 4(2) (9) = –68
  ∆ = –68 < 0
   vdnt/ rkd;ghl;ow;F bka; @y=;fs; 

,y;iy.

4.  xh; vz; kw;wk; mjd; jiyfPHp Mfpatw;wpd; 

tpj;jpahrk; 24
5

vdpy;/ me;j vz;izf; 

fhz;f.

jPu;t[:

 x vd;gJ njitahd vz; vd;f.

 1
x

 vd;gJ jiyfPHp

  x – 1
x

  =  24
5

 vdj; jug;gl;Ls;sJ

  
2 1x
x
−   =  24

5
  5x2 – 5  =  24x
  5x2 – 24x – 5 = 0

3 ïa‰fÙj«
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  5x2 –25x + x – 5  =  0

  x = 5, my;yJ – 1
5

5.  gpd;tUk; ,Ugor; rkd;ghLfspd;  

@y=;fspd; jd;ikiaf; TWf. brg;.21

 (i) 15x2 + 11x + 2 = 0
 (ii) x2 − x − 1 = 0

jPu;t[:

 i. 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.

 ii. 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. 

 5 kjpg;bgz;fs;   2STAGE

1.  gpd;tUk; @d;W khwpfspy; mike;j nehpa 

rkd;ghl;L bjhFg;gpidj; jPh;f;f.

 3x – 2y + z = 2, 2x + 3y – z = 5, x + y + z = 6
jPu;t[:

 3x – 2y + z = 2  ---- (1)
 2x + 3y – z = 5  ---- (2)
   x +   y + z = 6  ---- (3)
  (1) kw;Wk; (2) If; Tl;l

 3x–2y+ z = 2
 2x+3y–z = 5(+)
           
 5x + y = 7         ---- (4)
 (2) kw;Wk; (3) If; Tl;l

 2x+3y – z = 5
 x + y + z = 6 (+)
           
 3x + 4y = 11         ---- (5)
 (4) × 4 – (5)
 20x + 4y = 28
 3x + 4y = 11 (–)
           
 17x = 17    x = 1
 x = 1 vd (4)?apy; gpujpapl, 
  5 + y = 7   

        y = 2
 x = 1, y = 2 vd (3)?apy; gpujpapl

  1 + 2 + z = 6 vdpy;/ 
       z = 3
 vdnt/  x = 1, y = 2, z = 3

2. jPh;f;f: x + 2y – z = 5 ; x − y + z = −2; 
   −5x − 4y + z = −11

jPu;t[:

 x + 2y – z = 5   ---- (1)
 x – y + z = –2   ---- (2)
 –5x – 4y + z = –11  ---- (3)
 (1) kw;Wk; (2) If; Tl;l

 x + 2y – z = 5
 x – y + z = –2 (+)
            
 2x + y = 3         ---- (4)
  (2) ypUe;J (3) If; fHpf;f

 x – y + z = –2
 –5x – 4y + z = –11 (–)
      
 6x + 3y = 9
 3-My; tFf;f/   2x + y = 3 ---- (5)
 (4)-ypUe;J (5)?If; fHpf;f,
 2x + y = 3
 2x + y = 3
              
 0 = 0 
 ,=;F  0 = 0 vd;w Kw;bwhUik fpilf;fpwJ.

  vdnt/ bfhLf;fg;gl;l rkd;ghl;L 

bjhFg;gpw;F vz;zw;w jPt[fs; cz;L.

3. jPh;f;f: 3x +y – 3z = 1 ; –2x – y +2z = 1;
     –x – y + z = 2.

jPu;t[:

 3x + y – 3z = 1  ---- (1) 
 –2x – y + 2z =1  ---- (2) 
 –x – y + z = 2  ---- (3)
 (1) kw;Wk; (2) If; Tl;l,
 3x + y – 3z = 1
 –2x – y + 2z = 1 (+)
           
 x – z = 2  ---- (4) 
 (1) kw;Wk; (3)?If; Tl;l,
 3x + y – 3z = 1
 –x – y + z = 2 (+)
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13 Stage - 2

 2x – 2z = 3 ---- (5)
   (5)×1  2x – 2z = 3
   (4)×2  2x – 2z = 4 (–)
          
 0 = –1
  ,=;F ehk; 0 = –1 vd;w jtwhd Koitg; 

bgWfpnwhk;. 

  vdnt/ ,e;jj; bjhFg;ghdJ 

xU=;fiktw;wJ.

  nkYk; bfhLf;fg;gl;l rkd;ghl;L 

bjhFg;gpw;Fj; jPh;t[ ,y;iy.

4.  fPH;f;fhQk; @d;W khwpfspy; mike;j 

xU=;fik nehpay; rkd;ghl;Lj; 

bjhFg;g[fisj; jPh;f;f.

 x + y +z = 5 ; 2x − y + z = 9 ; brg;.21

 x − 2y + 3z = 16
jPu;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 (–)
                  
  –3y –z = –1  ---- (5)
 (4) + (5)
  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 vd (1) y; gpujpapl

  x – 1 +4 = 5
  x + 3 = 5
  x = 2
 jPh;t[ fzk; x = 2, y = –1, z = 4

5.  fPH;f;fhQk; rkd;ghl;Lj; bjhFg;g[fspd; 

jPh;t[fspd; jd;ikiaf; fhz;f.

   x + 2y − z = 6; − 3x − 2y + 5z = −12; 
x − 2z = 3

jPu;t[:

      x + 2y – z = 6  ---- (1)
       –3x – 2y + 5z = –12  ---- (2)
            x – 2z = 3  ---- (3)
 (1) + (2)  –2x + 4z = – 6  ---- (4)
 (4) + (3) × 2  2x – 4z = 6
                            
  0 = 0
  bjhFg;g[ xU=;fikt[ cilaJ. 

vz;zpf;ifaw;w jPh;t[fisg; 

bgw;wpUf;Fk;.

6.  jhj;jh/ je;ij kw;Wk; 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; taijnghy; ehd;F kl=;F vdpy;  

@thpd; jw;nghija taijf; fhz;f.

jPu;t[:

  thzp/ je;ij kw;Wk; jhj;jhtpd; 

jw;nghija taJ x, y, z vd;f.

 bfhLf;fg;gl;lit:

  
3

x y z+ +  = 53

  x + y + z = 159 ---- (1)

  
1
2

 z + 1
3

 y + 1
4

 x = 65

  6 4 3
12

z y x+ +  = 65

  3x + 4y + 6z = 780  ---- (2)
  (z – 4) = 4(x – 4)
  z – 4 = 4x – 16
  4x – z = 16 – 4
  4x – z = 12  ---- (3)
 (1) & (2) ypUe;J

 (1)×4  4x + 4y + 4z = 636
 (2)  3x + 4y + 6z = 780
                
 (fHpf;f) x – 2z = – 144  ---- (4)
 (3) & (4) ypUe;J

 (3)×2  8x – 2z = 24
 (4)  x – 2z = –144
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 (fHpf;f) 7x = 168  ---- (5)

  x = 168
7

 = 24 

 (3) y; x = 24 vd kjpg;gpl

  4(24) – z = 12
  96 – z = 12
  z = 84
 (1)  24 + y + 84 = 159
  y+108 = 159
  y = 159–108
  y = 51
  thzpapd; jw;nghija taJ = 24
     thzpapd; je;ijapd; jw;nghija taJ 

= 51
     thzpapd; jhj;jhtpd; jw;nghija taJ 

= 84

7.  x3 + x2 − x + 2 kw;Wk; 2x3 −5x2 + 5x − 3 Mfpa 

gy;YWg;g[f; nfhitfspd; kP.bgh.t fhz;f.

jPu;t[:

 f(x) = 2x3– 5x2 + 5x – 3 kw;Wk; 
 g(x) = x3 + x2 – x +2

2
x3+x2 – x + 2 2x3 –5x2 + 5x – 3

2x3 + 2x2 – 2x + 4 (–)
   –7x2 + 7x – 7
= –7(x2 – x + 1)

  –7(x2 – x + 1) ≠ 0,  – 7 vd;gJ g(x) ?apd; xU 

tFj;jp my;y. 
  g(x) = x3 + x2 – x +2 ?I kPjpahy; tFf;f 

(khwpypf; fhuzpia tpLj;J)/ ehk; bgWtJ

x + 2
x2 – x + 1 x3 + x2 – x + 2

x3 – x2 + x     (–)
      2x2 – 2x + 2
      2x2 – 2x + 2

0
 ,e;epiyapy;/ kPjp g{r;rpak; MFk;.

 vdnt/ kP.bgh.t 
 (2x3 –5x2 + 5x – 3, x3 + x2 – x + 2) = x2 – x + 1

8.  6x3 −30x2 + 60x −48 kw;Wk; 3x3 − 12x2 + 
21x − 18 Mfpa gy;YWg;g[f; nfhitfspd; 

kP.bgh.t fhz;f.

jPu;t[:

        f(x)  = 6x3 – 30x2 + 60x – 48 
   = 6(x3 – 5x2 + 10x – 8)
  g(x)  = 3x3 – 12x2 + 21x – 18 
   = 3(x3 – 4x2 + 7x– 6) 
  vd ,Ug;gjhy;/ jw;bghGJ ehk; 

  x3 – 5x2 + 10x – 8 kw;Wk; x3 –4x2 + 7x – 6 
vd;w gy;YWg;g[f; nfhitapd; kP.bgh.t 

fhz;nghk;.

1
x3 – 5x2 + 10x – 8 x3 – 4x2 + 7x – 6 

x3 – 5x2 +10x – 8 (–)
        x2 – 3x + 2

x–2
x2 – 3x + 2 x3 – 5x2 + 10x – 8

x3 – 3x2 + 2x
     –2x2 + 8x – 8
     –2x2 + 6x – 4 (–)
                2x – 4
               = 2(x – 2)

x – 1
x – 2 x2 – 3x + 2

x2 – 2x       (–)
–x + 2
–x + 2       (–)

0
 ,=;F/ kPjp g{r;rpak; MFk;. 

  ,=;F jiyahaf; bfGf;fs; 3 kw;Wk; 6?d; 

kP.bgh.t 3 MFk;.

 vdnt/ kP.bgh.t 
  [(6x3 – 30x2 + 60x – 48, 3x3 – 12x2 + 21x – 18)] 

= 3(x – 2)

9.  fPH;f;fhQk; gy;YWg;g[f; nfhitfspd; 

kP.bgh.t fhz;f.

 (i) x4 + 3x3 − x − 3, x3 + x2 − 5x + 3 brg;.20

 (ii) x4 –1, x3 −11x2 + x − 11
 (iii)  3x4 + 6x3 − 12x2 − 24x,  

4x4 + 14x3 + 8x2 − 8x

 (iv) 3x3 + 3x2 + 3x + 3, 6x3 +12x2 + 6x +12

jPu;t[:

 i. f(x) = x4 + 3x3 + x – 3 kw;Wk; 
  g(x) = x3+x2 – 5x + 3 
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15 Stage - 2

x +2
x3 + x2 –5x 

+ 3 
x4 + 3x3 + 0 – x – 3
x4 + x3 –5x2 + 3x
      2x3 + 5x2 –4x –3
      2x3 + 2x2 – 10x +6 (–)

3x2 +6x – 9
                     = 3(x2 + 2x – 3)

x – 1
x2 + 2x – 3 x3 + x2 –5x + 3

x3 + 2x2 –3x      (–)
– x2 – 2x + 3
– x2 – 2x + 3     (–)

0
  (f(x), g(x)) ?kP.bgh.t = x2 + 2x – 3

 ii. f(x) =  x4 – 1 kw;Wk; 
  g(x) = x3 – 11x2 + x – 11

x + 11
x3–

11x2+x–11
x4 + 0x3 + 0x2 + 0x –1
x4 – 11x3 + x2 –11x     (–)
     11x3 – x2 + 11x – 1
      11x3–121x2 +11x – 121(–)
            120x2 + 120

                   = 120(x2 + 1)
x – 11

x2 + 0x +1 x3 –11x2 + x – 11
x3 + 0x2 + x         (–)
     –11x2 + 0x – 11
     –11x2 – 0x – 11  (–)

0
   (f(x), g(x))?kP.bgh.t = x2 + 1

 iii. f(x) = 3x4 + 6x3 – 12x2 – 24x 
         = 3x(x3 + 2x2 – 4x – 8)
  g(x)  = 4x4 + 14x3 + 8x2 – 8x
          = 2x(2x3 + 7x2 + 4x – 4)
 (3x, 2x) ?d; kP.bgh.t x

2x + 3
x3 + 2x2 – 4x 

– 8   
2x3 + 7x2 + 4x – 4
2x3 + 4x2 – 8x – 16  (–)
         3x2 +12x + 12

                        = 3(x2 + 4x + 4)

x – 2
x2 + 4x + 4 x3 + 2x2 – 4x – 8

x3 + 4x2 + 4x   (–)
   – 2x2 – 8x – 8
   – 2x2 – 8x – 8    (–)

0
  (f(x), g(x))?kP.bgh.t = x(x2 + 4x + 4)

iv) f(x) = 3x3 + 3x2 + 3x + 3
        = 3(x3 + x2 + x + 1)
 g(x) = 6x3 +12x2 + 6x + 12
        = 6(x3 + 2x2 + x + 2)
 (3,6)?d; kP.bgh.t = 3

1
x3 + x2 + x + 1 x3 + 2x2 + x + 2

x3 + x2 + x + 1  (–)
       x2 + 0x + 1

x + 1
x2 + 0x + 1 x3 + x2 + x + 1

x3 + 0x2 + x     (–)
       x2 + 0x + 1
       x2 + 0x + 1

0
  (f(x), g(x)) ? kP.bgh.t = 3(x2 + 1)

10. RUf;Ff. Mf.22

 + -
+ +

2

2

3 28
4 4

b b
b b

 ÷ -
- -

2

2

49
5 14

b
b b

jPu;t[:

 
2

2

3 28
4 4

b b
b b

+ −
+ +

 ÷ 
2

2

49
5 14

b
b b

−
− −

 = ( )( )
( )( )

4 7
2 2

b b
b b

- +
+ +

 × ( )( )
( )( )

7 2
7 7

b b
b b

- +
+ -

 = 4
2

b
b

−
+

11. A = +
-

2 1
2 1

x
x

, kw;Wk; B = -
+

2 1
2 1

x
x

 vdpy;/

 
-
1

A B
 – 

-2 2

2B
A B

 fhz;f. 

jPu;t[:

 1
A B−

 – 2 2

2B
A B−

 

 = 1
A B−

 – 
( )( )

2B
A B A B+ -

 = ( )( )
2A B B

A B A B
+ -

+ -
 = 

( )
( )( )

A B
A B A B

-
+ -
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 = 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

-
+

12. A = 
+ 1
x

x
, kw;Wk; B = 

+
1

1x
  vdpy;

  ( ) ( )+ + -
¸

2 2A B A B
A B

 = 
( )
( )

+

+

2

2

2 1

1

x

x x
 fhz;f.

jPu;t[:

 A = 
1

x
x +

,  B = 1
1x +

 vd;f.

 ( ) ( )2 2A B A B
A B

+ + -
¸

 = 
( )2 22 A B

A B
+

¸

  A2 + B2  = 
( )

2

21
x

x +
 + 

( )2

1
1x +

 = 
( )

2

2

1
1

x
x

+

+

  A ÷ B  =  × 1
1

x +  = x

 
( )2 22 A B

A B
+

¸
  = (2) 

( )
2

2

1
1

x
x

æ ö+
ç ÷

+è ø
 

1
x

 
    

    = ( )
( )

2

2

2 1

1

x

x x

+

+

13. RUf;Ff: 
- +2

1
5 6x x

 + 
− +2

1
3 2x x

 

– 
- +2

1
8 15x x

jPu;t[:

 2

1
5 6x x− +

 + 
2

1
3 2x x− +

 – 
2

1
8 15x x- +

 = 
( )( )

1
2 3x x- -

 + 
( )( )

1
2 1x x- -

 – 
( )( )

1
5 3x x- -

 = ( )( ) ( )( ) ( )( )
( )( )( )( )

1 5 3 5 1 2
1 2 3 5

x x x x x x
x x x x

− − + − − − − −
− − − −

 = ( ) ( ) ( )
( )( )( )( )

2 2 26 5 8 15 3 2
1 2 3 5

x x x x x x
x x x x

− + + − + − − +
− − − −

 = 
( )( )( )( )

2 11 18
1 2 3 5

x x
x x x x

- +
- - - -

 = ( )( )
( )( )( )( )

9 2
1 2 3 5

x x
x x x x

- -
- - - -

 = 
( )( )( )

9
1 3 5

x
x x x

-
- - -

14.  fPH;f;fz;l nfhitfspd; th;f;f@yk; 

fhz;f. 
 (6x2 + x − 1) (3x2 + 2x − 1) (2x2 + 3x + 1)

jPu;t[:

 ( )( )( )2 2 26 1 3 2 1 2 3 1x x x x x x+ - + - + +  

 = ( )( )( )( )( )( )3 1 2 1 3 1 1 2 1 1x x x x x x- + - + + +

 = |(3x – 1) (2x + 1) (x + 1)|

15.  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;F 

gpe;ija taija[k; bgUf;ff; fpilg;gjw;Fr; 

rkk; vdpy;/ mthpd; jw;nghija taijf; 

fhz;f.

jPu;t[:

  Fkudpd; jw;nghija taJ x Mz;Lfs; 

vd;f.

  2 Mz;LfSf;F Kd; taJ = (x – 2) 
Mz;Lfs;.

  4 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
 x2 – 9 = 0
 (x – 3) (x + 3) = 0
 x = ± 3
 taJ Fiw vz;zhf ,Uf;f KoahJ.

  vdnt/ Fkudpd; jw;nghija taJ  

3 Mz;Lfs;.

16.  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 
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Fiwt[ vdpy;/ ,U bjhlh;tz;ofspd; 

ruhrhp ntf=;fisf; fzf;fpLf. 

jPu;t[:

  gazpfs; bjhlh;tz;oapd; ruhrhp ntfk;  
x fp.kP'kzp vd;f.

  jw;nghJ/ tpiut[ bjhlh;tz;oapd; ruhrhp 

ntfk; (x+20) fp.kP'kzp vd;f.

 240 fp.kP flf;fg; gazpfs; bjhlh;tz;o 

 vLf;Fk; neuk; = 240
x

 kzp

 240 fp.kP flf;f tpiut[ bjhlh;tz;o 

 vLf;Fk; neuk; = 240
20x +

 kzp

 bfhLf;fg;gl;l jfty;fspd; go/

  240
x

 = 240
20x +

 + 1

  240
x

 – 240
20x +

 = 1

  240 1 1
20x x

 − + 
 = 1 

  240 ( )
20

20
x x
x x

 + −
 + 

 = 1

  4800 = (x2+20x)
  x2+20x–4800 = 0
  (x+80)(x–60) = 0
  x = –80 my;yJ 60
 ntfk; xU Fiw vz;zhf ,Uf;f KoahJ.

  vdnt/ gazpfs; bjhlh;tz;oapd; ruhrhp 

ntfk; 60 fp.kP'kzp.

  vdnt/ tpiut[ bjhlh;tz;oapd; ruhrhp 

ntfk; 80 fp.kP'kzp.

17.  xU ngUe;J 90 fp.kP bjhiyitr; rPuhd 

ntfj;jpy; flf;fpwJ. mjd; ntfk; 15 
fp.kP'kzp mjpfhpf;fg;gl;lhy;/ gaz neuk; 

30 epkpl=;fs; FiwfpwJ vdpy;/ ngUe;jpd; 

ntfj;ijf; fzf;fpLf.

jPu;t[:

  x vd;gJ rPuhd ntfk; vd;f.

 90 fp.kP bjhiyitf; flf;f MFk; fhyk;

 T1 = 90
x

 

 ntfk; 15 fp.kP'kzp mjpfhpf;fg;gl;lhy; 

 vLj;Jf; bfhs;Sk; neuk; T2 = 90
15x +

  T1 – T2 = 1
2

  90
x

 – 90
15x +

 = 1
2

  90 1 1
15x x

 −  +
 = 1

2

  90 
( )

15
15

x x
x x

æ ö+ -
ç ÷+è ø

 = 1
2

  90 2

15
15x x

 
  +

 = 1
2

  x2+ 15x = 2700
  x2 + 15x – 2700 = 0
  (x + 60) (x − 45) = 0
 x = 45, x = −60 (bghUe;jhJ)

  ngUe;jpd; rPuhd ntfk;= 45 fp.kP'kzp

18.  (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. 

jPu;t[:

 (c2 – ab)x2 – 2(a2 – bc)x + b2 – ac = 0
 A = c2 – ab,  B = –2(a2 – bc),  C = b2 – ac
 @y=;fs; bka; kw;Wk; rkk; vd;gjhy; ∆ = 0
  B2 – 4AC  =  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
 4[a4 + b2c2 – 2a2bc – b2c2 + ac3+ ab3 – a2bc] = 0
  a4 + ab3 + ac3 – 3a2bc  =  0
  a [a3 + b3 + c3 – 3abc]  =  0
 a = 0  (m) a3+b3+c3–3abc = 0
  a3+b3+c3 = 3abc

19.  x2 − 13x + k = 0 vd;w rkd;ghl;od;  

@y=;fspd; tpj;jpahrk; 17 vdpy;/ k?apd; 

kjpg;g[f; fhz;f.

jPu;t[:

 x2 – 13x + k = 0,   a = 1, b = –13, c = k
 α kw;Wk; β rkd;ghl;od; @y=;fs; vd;f.

 α + β = – b
a

 = 
( )13

1
− −

 = 13  ---- (1)

 α – β = 17      ---- (2)  
 (bfhLf;fg;gl;lJ)
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 (1) + (2) fhz/ 2α = 30 fpilf;Fk;. 

   vdnt/ α = 15
 α = 15 I (1)?apy; gpujpapl 
    15 + β = 13
            β = –2

 Mdhy; (2)?ypUe;J αβ = c
a

 = 
1
k ,

 15 × (–2) = k vdnt/ k = –30

20.  x2 + 7x + 10 = 0 vdk; rkd;ghl;od;  

@y=;fs; α kw;Wk; β vdpy; gpd;tUtdtw;wpd; 

kjpg;g[fisf; fhz;f.

 i) α – β ii) α2 + β2 iii) α3 – β3

 iv) α4 + β4  v) +
a b
b a

   vi) +
2 2α β

β α
jPu;t[:

 x2 + 7x + 10 = 0 ,=;F/ a = 1, b = 7, c = 10
 α kw;Wk; β rkd;ghl;od; @y=;fs; vdpy;/

  α + β = – b
a

= ( )7
1

- +
 = –7

 αβ = c
a

 = 
10
1

 = 10

 i. (α – β) = ( )2 4a b ab+ -  

      = ( )27 4 10- - ´  = 9  = 3

 ii. α2 + β2 = (α + β)2 – 2αβ 

      = (–7)2 – 2 × 10  = 29

 iii. α3 – β3 = (α – β)3 + 3αβ (α – β)
             = (3)3 + 3(10)(3) = 117

 iv. α4 + β4 = (α2 + β2)2 – 2α2β2

  ((ii)?ypUe;J , α2 + β2 = 29)
  vdnt/ 292 – 2 × (10)2 = 641

 v. α β
β α

+  = 
2 2a b
ab
+  = ( )2 2α β αβ

αβ
+ -

       = 49 20
10
−  = 29

10

 vi. 
2 2a b

b a
+   = 

3 3α β
αβ
+  

    = ( ) ( )3 3a b ab a b
ab

+ - +

    = ( ) ( )( )343 3 10 7
10

- - ´ -
 

    = 343 210
10

− +

    = 133
10

−

21.  3x2 + 7x − 2 = 0 vd;w 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

jPu;t[:

  3x2 + 7x – 2 = 0 
  ,=;F/ a = 3, b = 7, c = –2
  α kw;Wk; β rkd;ghl;od; @y=;fs;" 

  vdnt/

 i. α + β = – b
a

 = 7
3

−

       αβ = c
a

 = 2
3

−

  
a b
b a

+  = 
2 2a b
ab
+  = ( )2 2α β αβ

αβ
+ -

       = 

27 22
3 3

2
3

− −   −      
−

 = 

49 4
9 3

2
3

+

−  = 

49 12
9
2

3

+

-

       = 61 3
9 2

×
−

 = 
61
6

-
  

 ii. 
2 2α β

β α
+  = 

3 3α β
αβ
+  

   = ( ) ( )3 3α β αβ α β
αβ

+ - +

   = 

37 2 73
3 3 3

2
3

− − −     −          
−

   = 

343 42
27 9

2
3

− −

−  = 

343 126
27

2
3

− −

−
 

   = 
217 3
27 2

×
−

   = – 469
18
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22.  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
α

, 1
b

   (ii) α2 β, β2 α (iii) 2α + β, 2β + α

jPu;t[:

 2x2 − x −1 = 0 ,=;F/ a = 2 , b = −1 , c = −1

 α + β = – b
a

 = ( )1
2

- -  = 1
2

     αβ = c
a

 = – 1
2

 i. bfhLf;fg;gl;l @y=;fs; 1
α

, 1
β

  @y=;fspd; TLjy;   = 1
α

 + 1
β

 = a b
ab
+  

                                     = 
1
2
1
2

−
 = –1

  @y=;fspd; bgUf;fw;gyd;

    = 1
a

 × 1
b

 = 1
ab

 = 1
1
2

−
 = –2

   njitahd rkd;ghL x2 – 
(@y=;fspd; TLjy;)x + (@y=;fspd; 

bgUf;fw;gyd;) = 0
   x2 – (–1)x – 2 = 0 
    x2 + x – 2 = 0

 ii. α2 β, β2α
  @y=;fspd; TLjy; = α2β + β2α
   = αβ (α + β) 

   =  – 1 1
2 2

æ ö
ç ÷è ø

 = – 1
4

  @y=;fspd; bgUf;fw;gyd;

   =  (α2β) × (β2α) = (αβ)3 

   =  
31

2
æ ö-ç ÷è ø = – 1

8
   njitahd rkd;ghL/ x2 – 

(@y=;fspd; TLjy;)x + (@y=;fspd; 

bgUf;fw;gyd;) = 0

   x2 – 1
4

 −  
x – 1

8
 = 0 

    8x2 + 2x – 1 = 0 

 iii. 2α + β, 2β + α
  @y=;fspd; TLjy; = 2α + β + 2β + α 
   = 3(α + β) 

   = 3
1
2

æ ö
ç ÷è ø  = 3

2

  @y=;fspd; bgUf;fw;gyd;

  = (2α+β)×(2β+α)  = 4αβ + 2α2 + 2β2 + αβ   
  = 5αβ + 2(α2+β2)  = 5αβ + 2[(α+β)2 – 2αβ]

  = 5 1
2

 −  
 + 2 1 12

4 2
 − × −  

  = – 5
2

 + 
1 1
4

é ù+ê úë û

  = – 5
2

 + 1
2

 + 2 = –2+2 = 0

   njitahd rkd;ghL/ x2 – 
(@y=;fspd; TLjy;)x +  
(@y=;fspd; bgUf;fw;gyd;) = 0

   x2 – 3
2

 x + 0 = 0  

    2x2 – 3x = 0

23.  x2 + 6x −4 = 0 ?apd; @y=;fs; α, β vdpy;/ 

fPH;f;fz;ltw;iw @y=;fshff; bfhz;l 

,Ugor; rkd;ghl;ilf; fhz;f.

 (i) α2 kw;Wk; β2 (ii) 2
a

 kw;Wk; 2
b

 

 (iii) α2β kw;Wk; β2α
jPu;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;

  α2β2 = (αβ)2 = (–4)2 = 16
   x2 –(@y=;fspd; TLjy;)x +  

(@y=;fspd; bgUf;fw;gyd;) = 0
   x2 – 44x + 16 = 0 
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 ii. 2
α

 kw;Wk; 2
b

  @y=;fspd; TLjy;

  = 2
α

 + 2
b

 = 
2 2a b

ab
+

 

  = 
( )2 α β

αβ
+

 = ( )2 6
4
-

-
 = 12

4
−
−

 = 3

  @y=;fspd; bgUf;fw;gyd;

  = 2
α

 × 2
β

 = 4
αβ

 = 4
4−

 = –1

   x2 –(@y=;fspd; TLjy;)x +  
(@y=;fspd; bgUf;fw;gyd;) = 0

   x2 – 3x – 1 = 0

 iii. α2β kw;Wk; β2α
  @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 

24.  α, β vd;gd 7x2 + ax + 2 = 0 ?apd;  

@y=;fs; kw;Wk; β–α = -13
7

. vdpy;/ a?apd; 

kjpg;g[f; fhz;f. nk 22

jPu;t[:

  7x2 + ax + 2 = 0 

              α + β = 
7
a-   ---- (1)

   αβ = 2
7

 ; β – α  = 
13
7

−

   α – β = 
13
7

  ---- ((2)

  (α – β)2 = (α + β)2 – 4αβ

  
213

7
 
  

 = 
2

7
a− 

  
 – 4 2

7
 
  

  169
49

 = 
2

49
a – 8

7

  169
49

 = 
2 56
49

a −

  a2 – 56 = 169
  a2 = 225 
    a = ± 15

25.  2y2 − ay + 64 = 0 vd;w rkd;ghl;od; xU 

@yk; kw;wit nghy ,Ukl=;F vdpy; 
a?apd; kjpg;g[f; fhz;f.

jPu;t[:

   2y2 – ay + 64 = 0
 ,=;F/ a = 2, b = –a, c = 64

  α + β =  
2
a   ---- (1)

      αβ = 64
2

 = 32  ---- (2)

 Mdhy;/ α = 2β
 (2)  αβ = 32  2β2 = 32 
   β2 = 16   β= ±4
 β = 4 I (2) y; gpujpapl

   4α = 32 vdpy;/ α = 8
 β = –4 I (2) y; gpujpapl

  –4α = 32 vdpy; α = –8

 (1)   4+ 8 = 
2
a

  12 = 
2
a

   a = 24

  a = 24 kw;Wk; a = –24

26.  bka;baz;fis @y=;fshff; bfhz;l 
3x2 + kx + 81 = 0 vd;w rkd;ghl;od; @yk; 

kw;bwhU @yj;jpd; th;f;fk; vdpy;/ k ?apd; 

kjpg;g[f; fhz;f.

jPu;t[:

  α, β vd;gd 3x2 + kx + 81 = 0 d;  

@y=;fshFk;.

 ,=;F a = 3, b = k, c = 81

  α + β = – 
3
k   ---- (1)

      α β = 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

27.  A = 
æ ö
ç ÷-
ç ÷

-è ø

4 3 1
2 3 8
1 0 4

, B = 
æ ö
ç ÷
ç ÷

- -è ø

2 3 4
1 9 2
7 1 1

 kw;Wk; C = 
æ ö
ç ÷-
ç ÷

-è ø

8 3 4
1 2 3
2 4 1

 vdpy;
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  A + (B + C) = (A + B) + C vd;gijr; rhpghh;f;f.
jPu;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)

 (A + B) + C = 
4 3 1 2 3 4
2 3 8 1 9 2
1 0 4 7 1 1

    
    − +     − − −    

  +
8 3 4
1 2 3
2 4 1

 
 −
 

− 

  = 
14 9 9
4 10 3
4 5 6

æ ö
ç ÷-
ç ÷

- -è ø

  ---- (2)

  (1) kw;Wk; (2) ypUe;J  LHS = RHS

28. X + Y = æ ö
ç ÷è ø

7 0
3 5

 kw;Wk; 

 X − Y =  
  

3 0
0 4

 vdpy;/ X kw;Wk; Y 

 Mfpa mzpfisf; fhz;f.

jPu;t[:

 X + Y = 
7 0
3 5

æ ö
ç ÷è ø

 ---- (1) 

 X – Y = 
3 0
0 4

 
  

 ---- (2)

 (1) + (2)  2X = 10 0
3 9

æ ö
ç ÷è ø

      X = 
5 0
3 9
2 2

 
 
  

 

 (1)  Y = 
7 0
3 5

 
  

 – 
5 0
3 9
2 2

 
 
  

 = 
2 0
3 1
2 2

 
 
  

29. x  
 − 

4
3

+ y -æ ö
ç ÷è ø

2
3

 = 
æ ö
ç ÷è ø

4
6  vdpy;/ 

 x kw;Wk; y?d; kjpg;g[fisf; fhz;f.

jPu;t[:

   x 
4
3

 
 − 

+ y 2
3

− 
  

 = 4
6

 
  

    
4
3
x
x

 
 − 

 + 
 
  

 = 4
6

 
  

    4 2
3 3
x y
x y
− 

 − + 
 = 4

6
 
  

   4x – 2y = 4 
    2x – y = 2  ---- (1)
   –3x + 3y = 6 
    –x + y = 2  ---- (2)
 (1) + (2)  x = 4,
 (2)  –4 + y = 2
       y = 6

30. x æ ö
ç ÷è ø

2 2
3
x

x
 + 2 æ ö

ç ÷è ø
8 5
4 4

x
x

 = 
æ ö+
ç ÷è ø

2 8 24
10 6

x
x

  vd;w mzpr; rkd;ghl;oy; x?d; g{r;rpakw;w 

kjpg;igf; fhz;f.

jPu;t[:

 x
2 2
3
x

x
 
  

 + 2
8 5
4 4

x
x

 
  

 = 2
2 8 24
10 6

x
x

 +
  

  
2

2

2 2
3
x x
x x

 
  

 + 
16 10
8 8

x
x

 
  

 

                                = 
22 16 48
20 12

x
x

 +
  

  
2

2

2 16 12
3 8 8
x x
x x x

æ ö+
ç ÷+ +è ø

                                = 2 
22 16 48
20 12

x
x

 +
  

  12x = 48  x = 4 
 3x + 8 = 20  3x = 12  x = 4
  x2 + 8x = 12x
  x2 – 4x = 0
  x(x–4) = 0,
 x  = 0, x = 4
   x = 4
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31. x, y?Ij; jPh;f;f. æ ö
ç ÷è ø

2

2

x
y

 + 2 -æ ö
ç ÷-è ø

2x
y

 = æ ö
ç ÷è ø

5
8

jPu;t[:

 
2

2

x
y

 
  

 + 2 2x
y

− 
 − 

 = 5
8

 
  

 ( )
( )

2

2

4
2

x x
y y

æ ö+ -
ç ÷+ -è ø

 = 5
8

 
  

   x2 – 4x – 5 = 0  ---- (1)
  y2 – 2y – 8 = 0  ---- (2)
 (1)  (x – 5) (x + 1) = 0 (  fhuzpg;gLj;jy;)
   x = 5, x = –1
 (2)  (y – 4) (y + 2) = 0  ( fhuzpg;gLj;jy;)
   y = 4, y = –2

32.  A = (1 −1 2), B = 
-æ ö

ç ÷
ç ÷
è ø

1 1
2 1
1 3

 kw;Wk; C = æ ö
ç ÷-è ø

1 2
2 1

 

 vdpy; (AB)C = A(BC) vdf; fhl;Lf. 

jPu;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

− 
 
 

− 

    A(BC) = (1  –1  2) 
1 3

4 3
7 1

− 
 
 

− 
   = ( –1 –4 + 14      3 –3 –2) = (9    –2)
     LHS = RHS

***** 
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 2 kjpg;bgz;fs;   2STAGE

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. 
jPu;t[:

 Vzpapd; ePsk; AB = x vd;f. 

 BC = 4 mo,  AC = 7 mo.
 gpjhfu!; njw;wj;jpd;go/

 AB2 = AC2 + BC2

 x2 = 72 + 42 ?ypUe;J 
 x2 = 49 + 16
 x2 = 65  vdnt/ x = 65  = 8.1
  65  MdJ 8 kw;Wk; 8.1?f;F ,ilapy; 

mikfpwJ.

  vdnt/ Vzpapd; ePsk; njhuhakhf 8.1 mo 

MFk;.

2.  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. Mf.22

jPu;t[:

A B

C

18 kP

24
 k

P

 br=;nfhz Kf;nfhzk; ABC apy;

 AC2 = AB2 + BC2

 AC2 = (18)2 + (24)2 
    = 324 + 576 
 AC2 = 900
  AC = 900   AC = 30 kP

   bjhlf;f epiyapy; ,Ue;J mth; fle;j 

J}uk; = 30 kP

3.  rhuhtpd; tPl;oypUe;J n$k;!pd; tPl;ow;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)

jPu;t[:

 bjU C tHpahf bry;Yk;nghJ/

 gpjhfu!; njw;wg;go 

 SJ = ( ) ( )2 21.5 2+

   = 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 bjU tHpna brd;why;  
1 iky; Fiwa[k;.

4.  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;>

jPu;t[:

A C

B

34kP

41
k

P

F
s

k;

 neuoahf Fsk; tHpna bry;Yjy;

 AB2 = AC2 + BC2

  = (34)2 + (41)2

  = 1156 + 1681 = 2837
 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 = 21.74 kP J}uk; Fiwa[k;.

4 toÉaš
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5.  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. 

jPu;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

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.

jPu;t[:

 OPQ = 90° – 50° = 40°
  (bjhLnfhl;ow;Fk;/ Muj;jpw;Fk; 

,ilnaa[s;s nfhzk; 90°)
       OP = OQ (tl;lj;jpd; Mu=;fs; rkk;)
 OPQ = OQP = 40° 
	 (∆OPQ MdJ ,Urkgf;f Kf;nfhzk;)
 POQ = 180° – OPQ – OQP 
 POQ = 180° – 40° – 40° = 100°

7.  glj;jpy; ΔABC MdJ xU tl;lj;ijj; 

bjhl;Lf;bfhz;L tl;lj;ijr; Rw;wp 

mike;Js;sJ vdpy;/ BC?apd; ePsj;ijf; 

fhz;f.

jPu;t[:

 AN = AM = 3 br.kP 
  (xnu btspg;g[w g[s;spapypUe;J 

tiuag;gl;l bjhLnfhLfs; rkk;)
 BN  = BL = 4 br.kP

 CL = CM = AC – AM 
  = 9 – 3 = 6 br.kP

 BC = BL + CL
  = 4 + 6 
  = 10 br.kP

8.  ,uz;L bghJ ika tl;l=;fspd; Mu=;fs; 
4 br.kP/ 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. 
jPu;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

9.  tl;lj;jpd; ikaj;jpypUe;J 25 br.kP 

bjiytpy; 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>

jPu;t[:

O
25 br.kP

24 br.k
P

A

P

r

 glj;jpypUe;J OP = 25 br.kP 

                           AP = 24 br.kP

  r = 2 2OP AP-

   = 2 225 24-

   = 625 576

   = 49
  r = 7 br.kP
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10.  O?it ikakhf cila tl;lj;jpw;F  

P–apypUe;J tiuag;gl;l bjhLnfhL 

PQ. QOR MdJ tpl;lk; MFk;. tl;lj;jpy;  
POR = 120° vdpy;/ OPQ ?If; fhz;f.

jPu;t[:

O
120°

Q

PR

 glj;jpypUe;J 
  ROQ =180°,  ROP = 120°,  
   POQ = 60° 
 (  ROQ = ROP + POQ)
 POQ + OQP + QPO = 180° 
	 (Δ	jpd; gz;gpd;go)
 60° + 90° + QPO = 180°
 ( OQP=90°	Δ	jpd; gz;gpd;go)
 150° + QPO = 180°
 QPO = 30°
 vdnt OPQ = 30°

11.  bjhLnfhL ST tl;lj;jpid B vd;w 

g[s;spapy; bjhLfpwJ. ABT = 65°. AB 
vd;gJ xU ehz; vdpy;/ AOB?I fhz;f. 

,jpy; “O” is vd;gJ tl;lj;jpd; ikak; 

MFk;.

jPu;t[:

O

A B

T

S

P

65°

 glj;jpypUe;J

 OBT = 90° 
 (  OB Muk; MFk;/ BT bjhLnfhL)
   OBA = 90°– 65° = 25°
 kw;Wk; OAB = 25°
 ( OA = OB, vdpy; OBA =  OAB)
  AOB = 180° – ( OAB + OBA)
                = 180° – 50°
      AOB = 130°

12.  ,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.

jPu;t[:

O

A T BS S
6

 AB = 16 br.kP kw;Wk; OC = 6 br.kP

  Mdhy; OC  AB kw;Wk; C MdJ AB-I/ 

 2 rkghf=;fshfg; gphpf;fpd;wJ. 
 (  tl;lj;Jf;fhd njw;wg;go) 
 kw;Wk; AC = CB = 8 br.kP

 OB fhz ntz;Lk;. 
 gpjhfu!; njw;wg;go/

 OB = 2 2OC BC+  

        = 2 26 8+  = 36 64+
 OB = 10 br.kP

13.  glj;jpy; cs;sthW xU Kf;nfhz totf; 

fz;zho $d;diy KGikahf cUthf;f 

xU rpwpa fz;zhoj;Jz;L xU fiy 

epg[zUf;Fj; njitg;gLk; kw;w fz;zho 

Jz;Lfspd; ePs=;fisg; bghUj;J 

mtUf;Fj; njitahd fz;zhoj; 

Jz;od; ePsj;ijf; fzf;fplt[k;.

jPu;t[:

 glj;jpypUe;J  
 AE = 3 br.kP, BF = x, 
 BD = 3 br.kP, EC = 4 br.kP, 
 FA = 5 br.kP, CD = 10 br.kP 
 rPth!; njw;wg;go/

  BF
FA

 × CD
DB

 × AE
EC

 = 1

  
5
x  × 10

3
 × 3

4
 = 1

  
2
x  = 1

  x  =  2 br.kP

 ,Jnt njitahdjhFk;.
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14. rPth!; njw;wk;:

   

 Tw;W: 
  ABC vd;gJ xU Kf;nfhzk; vd;f. 

gf;f=;fs; BC, CA kw;Wk; AB apy; cs;s 

g[s;spfs; Kiwna D, E kw;Wk; F vd;f. 
Kf;nfhzj;jpd; gf;f=;fs; xnu jpiriag; 

bghUj;J/ AD, BE, CF vd;w rPtpad;fs; 

xU=;fpire;Js;sJ vdpy;/

 BD
DC

 × CE
EA

 × AF
FB

 = 1

  xt;bthU tpfpjj;jpida[k; jiyfPHpahf 

khw;wpdhYk; nkw;TwpaJ cz;ikna. 

Vbddpy; 1?apd; jiyfPHp xd;W MFk;.

15. bkdpyh!; njw;wk;  

 (MENELAUS Theorem  
 (Without Proof))
 Tw;W: 
  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

 BP
PC

 × 
CQ
QA

 × AR
RB

 = –1. 

  ,e;jr; Nj;jpuj;jpy; cs;s 

nfhl;Lj;Jz;Lfs; midj;Jk; jpir 

rhh;e;jitahFk;. 

 5 kjpg;bgz;fs;   2STAGE

1.  glj;jpy; fhl;oa[s;sgo/ 8 br.kP/ 
10 br.kP kw;Wk; 12 br.kP gf;f=;fs; 

cila Kf;nfhzj;jpDs; xU tl;lk; 

mike;Js;sJ vdpy;/ AD, BE kw;Wk; CF 
If; fhz;f.

jPu;t[:

  glj;jpypUe;J 

 AB = 12 br.kP/ BC = 8 br.kP/ AC = 10 br.kP

  btspapy; cs;s g[s;spapypUe;J 

tiuag;gLk; bjhLnfhL

 AD = AF = x, DB = BE = y, EC = CF = z
 glj;jpypUe;J

  x + y  =  AB   =   12  ----(1)
  y+z  =  BC   =     8  ----(2)
  z + x  =  CA   =   10  ----(3)
 (1) + (2) + (3)
    AB + BC + AC = 30
  x+y+y+z+z+x = 30
      2(x + y + z) = 30
              x + y + z = 15  ----(4)
  AB  = AD + BD = 12
          x + y + z =  15
  12 + z = 15
  z = 3
   x + y + z = 15
  x+ 8 = 15
  x = 7
   x + y + z = 15
  10+ y = 15 
  y = 5
 AD = 7 br.kP/ BE = 5 br.kP/ CF = 3 br.kP

2.  xU tpsf;F fk;gj;jpd; cauk; 6 kP. mjd; 

moapypUe;J 8 kP bjhiytpy; cs;s xU 

g{r;rp/ fk;gj;ij nehf;fp xU Fwpg;gpl;l 

bjhiyt[ efh;fpwJ. fk;gj;jpd; cr;rpf;Fk; 

jw;bghGJ g{r;rp ,Uf;Fk; ,lj;jpw;Fk; 

,ilg;gl;l bjhiyt[/ g{r;rp fk;gj;ij 

nehf;fp efh;e;j bjhiytpw;Fr; rkk; vdpy;/ 

fk;gj;jpd; moapypUe;J g{r;rp jw;bghGJ 

vt;tst[ bjhiytpy; cs;sJ> 
jPu;t[:

  tpsf;F fk;gj;jpd; mof;Fk;/ g{r;rpf;Fk; 

,ilg;gl;l bjhiyt[ BD = 8 kP/ 

 tpsf;Ff; fk;gj;jpd; cauk; AB = 6 kP
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  x kP bjhiyt[ efh;e;j gpd;g[, g{r;rp ,Uf;Fk; 

,lk; C vd;f.

 AC = CD = x vd;f.

 nkYk;/ BC = BD – CD = 8 – x
	 ∆ABC ?apy;, B = 90°
 AC2 =  AB2 + BC2?apypUe;J

  x2  =  62 + (8 – x)2

  x2  =  36 + 64 – 16x + x2

  16x  =  100, x = 6.25
 vdpy;/ BC = 8 – x = 8 – 6.25 = 1.75 kP

  vdnt/ g{r;rpahdJ tpsf;F fk;gj;jpd; 

moapypUe;J 1.75 kP bjhiytpy; cs;sJ.

3.  5 kP ePsKs;s Xh; VzpahdJ xU br=;Fj;J 

Rth; kPJ rha;j;J itf;fg;gLfpwJ. 

Vzpapd; nky; Kid Rtiu 4 kP cauj;jpy; 

bjhLfpwJ. Vzpapd; fPH;Kid Rtiu 

nehf;fp 1.6 kP efh;j;jg;gLk;nghJ/ Vzpapd; 

nky;Kid Rthpy; vt;tst[ bjhiyt[ 

nky;nehf;fp efUk; vdf; fz;Lgpo.

jPu;t[:

A B

C

1.6

4kP

E

5kP

5kP

D
  Vzpapd; ePsk; AC = 5 kP/ 

 Rthpd; cauk;/ BC = 4 kP/ 
 AD = 1.6 br.kP/ EC = x vd;f.

 glj;jpypUe;J

 (i) gpjhfu!; njw;wg;go/

  AB = 2 2AC BC-  = 25 16-

  AB = 3
 glj;jpypUe;J

 (ii)  AB = AD + BD
  3 = 1.6 + BD  BD = 1.4
	 	 ∆DBE?y; gpjhfu!; njw;wg;go

  (BE)2 = (DE)2 – (BD)2

  (4 + x)2 = 52 – (1.4)2

  (4 + x)2 = 25.00 – 1.96 = 23.04
  4 + x = 23.04  = 4.8
   x = 0.8
  Vzp nky; nehf;fp efUk; bjhiyt[ 0.8 kP

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.

jPu;t[:

 D, E MdJ BC ?I Kr;rkf; ThpLfpwJ.
 BD = DE = EC = k, BC = 3k, BE = 2k.
	 ∆ABC ?y; gpjhfu!; njw;wg;go/

  AC2 = AB2 + BC2 
  AC2 = AB2 + (3k)2

      AB2 = AC2 – 9k2  ----(1)
	 ∆ABE ?y; gpjhfu!; njw;wg;go/

  AE2 = AB2 + BE2 
  AE2 = AB2 + (2k)2

     AB2 = AE2 – 4k2  ----(2)
	 ∆ABD ?y; gpjhfu!; njw;wg;go/

  AD2 = AB2 + BD2

   AB2 = AD2 – k2  ----(3)
 (1), (2)  
 AC2 – AE2 = 5k2 (  (1) = (2))  ----(4)
 (2), (3)  AE2 – AD2 = 3k2  ----(5)
 (4) × 3 – (5) × 5
  3AC2 – 3AE2 = 15k2

  5AE2 – 5AD2 = 15k2

  
  3AC2 – 8AE2 + 5AD2 = 0
  8AE2 = 3AC2 + 5AD2 vd epqgpf;fg;gl;lJ.
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5.  5 br.kP MuKs;s tl;lj;jpy; PQ MdJ 

8 br.kP ePsKs;s ehz; MFk;. P kw;Wk; 

Q?tpd; tHpna bry;Yk; bjhLnfhLfs; T 
vd;w g[s;spapy; re;jpf;fpwJ vdpy;/ TP vd;w 

bjhLnfhl;od; ePsk; fhz;f.  
jPu;t[:

 TR = y vd;f. 
  OT MdJ PQ ?apd; br=;Fj;J ,Urk 

btl;o MFk;.

 PR = QR = 4 br.kP

	 ∆ORP ?apy;

  OP2  =  OR2 + PR2

  OR2  =  52 – 42 = 25 – 16 = 9
   OR  =  3 br.kP

  OT  =  OR + RT 
   =  3 + y   ----(1)
	 ∆PRT?apy;, 
  TP2  =  TR2 + PR2  ----(2)
 kw;Wk;	∆OPT ?ypUe;J

  OT2  =  TP2 + OP2

  OT2  =  (TR2 + PR2) +OP2

 ((2)?ypUe;J TP2 ?I gpujpapl)
  (3 + y)2  =  y2 + 42 + 52

 ((1)?ypUe;J OT ?I gpujpapl)
  9 + 6y + y2  = y2 + 16 + 25

 6y = 41 – 9, vdnt/ y = 16
3

 (2)?ypUe;J TP2 = TR2 + PR2

 TP2 = 
216

3
æ ö
ç ÷è ø

+ 42 = 256
9

 + 16 = 400
9

 vdnt/TP = 
20
3

 br.kP

6.  xU Kf;nfhzj;jpd; nfhz ,Urk 

btl;ofs; xU g[s;spapd; tHpahfr; bry;Yk; 

vdf; fhl;Lf.

jPu;t[: C

F E

A D B

O

 Δ	ABC?y; 'O' VnjDk; xU g[s;sp vd;f. 
  ,Urkbtl;ofs; CD, AE kw;Wk; BF vd;gd 

Kiwna AB, BC, CA Mfpa gf;f=;fis  
D, E, F g[s;spfspy; re;jpf;fpwJ vd;f.

	 	∆AOB ?y;, OD vd;gJ AOB ?d; 

,Urkbtl;o MFk;. 

  OA
OB

 = AD
DB

 

 (,U rkbtl;o njw;wg;go)  ----(1)
	 	∆BOC?y;, OE vd;gJ BOC ?d; 

,Urkbtl;o MFk;.

  OB
OC

 = BE
EC

  ----(2)

	 	∆COA?y; OF vd;gJ 
 COA ?d; ,Urkbtl;o MFk;.

  CF
FA

 = CF
FA

  ----(3)

 (1) × (2) × (3)  

 OA
OB

 × OB
OC

 × CF
FA

 =  AD
DB

 × BE
EC

 × CF
FA

   AD
DB

 × BE
EC

 × CF
FA

 = 1

  Mdhy; AE, BF kw;Wk; CD vd;gd of A, B 
kw;Wk; C ,U rkbtl;ofshFk;.

 AB
AC

 = BE
EC

, BC
AB

 = CF
FA

, CA
CB

 = AD
DB

 nkw;fz;l 3 rkd;ghLfspypUe;J

  BE
EC

 × CF
FA

 × AD
DB

 

 =  AB
AC

 × BC
AB

 × CA
CB

 = 1 ((4) ypUe;J)

  Kf;nfhzj;jpd; nfhz ,Urkbtl;ofs; 

xU g[s;sp tHpahfr; bry;Yk;.

***
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 2 kjpg;bgz;fs;   2STAGE

1.  bfhLf;fg;gl;l g[s;spfis ,izf;Fk; 

neh;f;nfhl;od; rha;itf; fhz;f.

 (i) (–6, 1) kw;Wk; (–3, 2)
 (ii) (14, 10) kw;Wk; (14, –6) brg;.20

jPu;t[:

 i.  (–6, 1) kw;Wk; (–3, 2)

  rha;t[ m = 2 1

2 1

y y
x x

-
-

 = 
( )

2 1
3 6

-
- - -

 = 2 1
3 6
-

- +

   rha;t[, m = 1
3

 ii. (14, 10) kw;Wk; (14, –6)

  rha;t[/ m = 2 1

2 1

y y
x x

-
-

 = 6 10
14 14
- -

-
 = 16

0
-

   rha;t[/ m = 16
0

-  tiuaWf;f KoahJ

2.  bfhLf;fg;gl;l g[s;spfis ,izf;Fk; 

neh;nfhl;od; rha;itf; fhz;f.

 (i) (5, 5 ) kw;Wk; Mjpg;g[s;sp

	 (ii)	(sin	θ,	–cosθ)	kw;Wk;	(–sinθ,	cosθ)
jPu;t[:

 i)  (5, 5 ) kw;Wk; (0,0) vd;gd jug;gl;l 

g[s;spfs;

  rha;t[ = m 

   = 2 1

2 1

y y
x x

-
-

 = 0 5
0 5
-
-

   = 
5

5
 = 1

5

	 ii)	 	(sinθ,	–cosθ)	kw;Wk;	(–sinθ,	cosθ)	vd;gd 

jug;gl;l g[s;spfs;

  rha;t[ = m

   = 2 1

2 1

y y
x x

-
-

   =  ( )cos cos
sin sin
q q

q q
- -

- -

   = 2cos
2sin

q
q-
	=	–cotθ

3.  (–2, 2), (5, 8) vd;w g[s;spfs; tHpr; bry;Yk; 

neh;f;nfhL r kw;Wk; (–8, 7), (–2, 0) Mfpa 

g[s;spfs; tHpr; bry;Yk; neh;f;nfhL s MFk; 

vdpy;/ neh;f;nfhL r MdJ neh;f;nfhL 

s?f;F br=;Fj;jhf mika[kh>

jPu;t[:

 neh;f;nfhL r?apd; rha;t[/ m1 = 8 2
5 2

-
+

 = 6
7

 neh;f;nfhL s?apd; rha;t[/ m2 = 
0 7
2 8
-

- +
 = 

7
6

-

 rha;t[fspd; bgUf;fy; = 6
7

 × 
7

6
-

 = –1
 mjhtJ m1 m2 = –1
  vdnt/ neh;f;nfhL r MdJ/ neh;f;nfhL 

s?f;F br=;Fj;jhf mika[k;.

4.  (3, –2), (12, 4) vd;w g[s;spfs; tHpr; bry;Yk; 

neh;f;nfhL p kw;Wk; (6, –2) kw;Wk; (12, 2) 
vd;w g[s;spfs; tHpr; bry;Yk; neh;f;nfhL q 
MFk;. p MdJ q?f;F ,izahFkh>

 jPu;t[:  nk 22  Mf.22

 p ?apd; rha;t[ m1 = 4 2
12 3

+
-

 = 6
9

 = 
2
3

 q ?apd; rha;t[ m2 = 
2 2

12 6
+
-

 = 4
6

 = 
2
3

  ,jpypUe;J neh;f;nfhL p ?apd; rha;t[ = 
neh;f;nfhL q ?apd; rha;t[.

 vdnt/ neh;f;nfhL p ?ahdJ neh;f;nfhL  
 q ?f;F ,iz MFk;.

5.  (–2, 5) , (6, –1) kw;Wk; (2, 2) Mfpa g[s;spfs; 

xU nfhlike;j g[s;spfs; vdf; fhl;L.

jPu;t[:

5 Ma¤bjhiyî toÉaš
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 AB ?apd; rha;t[ = 1 5
6 2
- -

+
 = 

6
8

-
 = 3

4
-

 BC ?apd; rha;t[ = 2 1
2 6

+
-

 = 
3
4-

 = 3
4

-

 AB?apd; rha;t[ = BC?apd; rha;t[ 
  vdnt/ A, B, C vd;w g[s;spfs; xnu 

neh;nfhl;od; nky; mike;Js;sd.

  Mfnt/ A, B, C vd;gd xU nfhl;like;j 

g[s;spfs; MFk;.

6.  (–3, –4) , (7, 2) kw;Wk; (12, 5) vd;w g[s;spfs; 

xU nfhlike;jit vdf; fhl;Lf.

jPu;t[:

 AB?apd; rha;t[ = ( )
( )

2 4
7 3

- -
- -

  = 6
10

 = 3
5

 ----(1)

 BC?apd; rha;t[ = 5 2
12 7

-
-

 = 3
5

  ----(2)

 AC?apd; rha;t[ = 
( )
( )

5 4
12 3

- -
- -

 

  = 9
15

 = 3
5

 ----(3)

  (1), (2), (3)  A, B, C vd;gd xU nfhliktd 

MFk;.

7.  (3, –1), (a, 3) kw;Wk; (1, –3) Mfpa @d;W 

g[s;spfs; xU nfhlike;jit vdpy; a?apd; 

kjpg;g[ fhz;f.

jPu;t[:

  A (3, –1), B (a, 3) kw;Wk; C (1, –3) Mfpa 

@d;W g[s;spfs; xU nfhlike;jit. 
  AB?apd; rha;t[  = BC?apd; rha;t[

  ( )3 1
3a

- -
-

 = 3 3
1 a
- -

-

  4
3a -

 = 6
1 a
-
-

  4 – 4a = – 6a + 18
  2a = 14
  a = 7

8.  (–2, a) kw;Wk; (9, 3) vd;w g[s;sp tHpr; 

bry;Yk; neh;nfhl;od; rha;t[ – 1
2

vdpy; a-d; 

kjpg;g[ ahJ>

jPu;t[:

 rha;t[ = 2 1

2 1

y y
x x

-
-

 = 
3
9 2

a-
+

 = 3
11

a-  

 bfhLf;fg;gl;l rha;t[ = – 1
2

  3
11

a-  = – 1
2

  6 – 2a = –11
  2a = 17

  a = 17
2

9.  (–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.

jPu;t[:

  (–2, 6) kw;Wk; (4, 8) Mfpa g[s;spfspd; rha;t[

 m1 = 8 6
4 2

-
+

 = 2
6

 = 1
3

  (8, 12) kw;Wk; (x, 24) Mfpa g[s;spfspd; 

rha;t[

 m2 = 24 12
8x

-
-

 = 12
8x -

  ,uz;L neh;f;nfhLfSk; br=;Fj;J 

vd;gjhy;

  m1 × m2 = –1

  1
3

 × 12
8x -

 = –1

  4
8x -

 = –1

  x – 8 = –4
  x = 4  

10.  (–2, 2), (5, 8) vd;w g[s;spfs; tHpr; bry;Yk; 

neh;f;nfhL r kw;Wk; (–8, 7), (–2, 0) Mfpa 

g[s;spfs; tHpr; bry;Yk; neh;f;nfhL s MFk; 

vdpy;/ neh;f;nfhL r MdJ neh;f;nfhL s?f;F 

br=;Fj;jhf mika[kh>

jPh;t[:

 neh;f;nfhL r ?apd; rha;t[/ m1 = 8 2
5 2

-
+

 = 6
7

 neh;f;nfhL s?apd; rha;t[/ m2 = 
0 7
2 8
-

- +
 = 

7
6

-

 rha;t[fspd; bgUf;fy; = 6
7

 × 
7

6
-

 = –1
 mjhtJ m1 m2 = –1
 vdnt/ neh;f;nfhL r MdJ/ neh;f;nfhL  
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 s?f;F br=;Fj;jhf mika[k;.

11.  (3, –2), (12, 4) vd;w g[s;spfs; tHpr; bry;Yk; 

neh;f;nfhL p kw;Wk; (6, –2) kw;Wk; (12, 2) 
vd;w g[s;spfs; tHpr; bry;Yk; neh;f;nfhL q 
MFk;. p MdJ q?f;F ,izahFkh>

 nk 22

jPh;t[: 

 p ?apd; rha;t[ m1 = 4 2
12 3

+
-

 = 6
9

 = 
2
3

 q ?apd; rha;t[ m2 = 
2 2

12 6
+
-

 = 4
6

 = 
2
3

 ,jpypUe;J neh;f;nfhL p ?apd; rha;t[ = 
 neh;f;nfhL q ?apd; rha;t[.

 vdnt/ neh;f;nfhL p ?ahdJ  

 neh;f;nfhL  q ?f;F ,iz MFk;.

12.  gpd;tUk; tptu=;fisg; gad;gLj;jp 

neh;f;nfhl;od; rkd;ghL fhz;f.

 (i) rha;t[ 5 kw;Wk; y btl;Lj;Jz;L c = –9
 (ii)  rha;t[ nfhzk; 45° kw;Wk;  

y btl;Lj;Jz;L 11
jPu;t[:

 i.  ,=;F 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

 ii. 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 – y + 11
  njitahd rkd;ghL x – y + 11 = 0

13.  8x	−7y + 6 = 0 vd;w nfhl;od; rha;t[ kw;Wk; 

y btl;Lj;Jz;L Mfpatw;iw fzf;fpLf.

jPu;t[:  brg;.21

  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.  (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.

jPu;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

15.  (2, 5) kw;Wk; (4, 7) vd;w g[s;spfisr; 

nrh;f;Fk; neh;f;nfhl;ow;Fr; br=;Fj;jhft[k;/ 

A (1, 4) vd;w g[s;sp tHp bry;YtJkhd 

neh;f;nfhl;od; rkd;ghl;ilf; fhz;f.

jPu;t[:

  bfhLf;fg;gl;l g[s;spfs; A (1, 4) , B (2, 5) 
kw;Wk; C (4, 7)

 BC?apd; rha;t[ = 7 5
4 2

-
-

 = 2
2

 = 1

 njitahd neh;nfhl;od; rha;t[ m vd;f. 
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  ,e;j neh;f;nfhL BC?f;F br=;Fj;jhf 

cs;sJ. vdnt/

 m × 1  =  –1
       m  =  –1
 ,f;nfhlhdJ A (1, 4) tHp bry;tjhy;/

  njitahd neh;f;nfhl;od; rkd;ghL

  y – y1 = m(x – x1)
  y – 4 = –1(x –1)
  y – 4 = –x + 1
 vdnt, x + y – 5 = 0 

16.  Ma mr;RfSld; rkkhft[k;/ vjph; Fwpa[k; 

cila btl;Lj;Jz;Lfis Vw;gLj;jp/   
(5, 7) vd;w g[s;sp tHp bry;Yk; neh;f;nfhl;od; 

rkd;ghl;ilf; fhz;f.

jPu;t[:

 x btl;Lj;Jz;L ‘a’, y btl;Lj;Jz;L ‘–a’
  btl;Lj;Jz;L totpy; neh;f;nfhl;od; 

rkd;ghL

 x y
a b

+   =  1

 x y
a b

+   =  1 (,=;nf b = –a)

 vdnt/  x – y   =   a  ----(1)

 (1) MdJ (5,7) tHpr; bry;tjhy; 
 5 – 7 = a ?ypUe;J a = –2
  Mfnt/ njitahd neh;f;nfhl;od; 

rkd;ghL x – y = –2; mjhtJ x – y + 2 = 0

17.  4x	−	9y + 36 = 0 vd;w neh;f;nfhL Ma mr;Rfspy; 

Vw;gLj;Jk; btl;Lj;Jz;Lfisf; fhz;f.

jPu;t[:

  bfhLf;fg;gl;l neh;nfhl;L rkd;ghL  
4x – 9y + 36 = 0

 vdnt 4x – 9 y = –36 
 ,Ug[wKk; –36 My; tFf;f/ 

 
9 4
x y

+
-

  =  1  ----(1)

  (1)?I btl;Lj;Jz;L totj;Jld; xg;gpl/ 
x btl;Lj;Jz;L a = –9;  
y btl;Lj;Jz;L b = 4

18.  (1, –5) kw;Wk; (4, 2) vd;w g[s;spfis 

,izf;Fk; nfhl;Lj;Jz;od; eLg;g[s;sp 

tHpahfr; bry;tJk;/ fPH;f;fz;ltw;wpw;F 

,izahdJkhd neh;f;nfhl;od; 

rkd;ghl;ilf; fhz;f. (i) X mr;R (ii) Y mr;R

jPu;t[:

   (1, –5) kw;Wk; (4, 2) vd;w g[s;spfis 

,izf;Fk; nfhl;od; eLg;g[s;sp M 

vd;f.

   M (x, y)= 1 4 5 2,
2 2
+ - +æ ö

ç ÷è ø
 = 

5 3,
2 2

-æ ö
ç ÷è ø

 i.  X-mr;rpw;F ,izahd nfhl;od; 

rkd;ghL y = b

  ,f;nfhL 
5 3,
2 2

-æ ö
ç ÷è ø  tHp bry;fpwJ.

   y = – 3
2

  y + 3
2

 = 0

  2y + 3 = 0

 ii.  Y-mr;rpw;F ,izahd nfhl;od; 

rkd;ghL x = a

  ,f;nfhL 
5 3,
2 2

-æ ö
ç ÷è ø  tHp bry;fpwJ.

   x = 5
2

  x – 5
2

 = 0  2x – 5 = 0

19.  bfhLf;fg;gl;l ,U g[s;spfs; tHpr; bry;Yk; 

neh;nfhl;od; rkd;ghl;ilf; fhz;f.

 (i) ,æ ö
ç ÷è ø

22
3

 kw;Wk; ,-æ ö-ç ÷è ø
1 2

2
 (ii) (2, 3) kw;Wk; (–7, –1)

jPu;t[:

  ,uz;L g[s;sp tHpr; bry;Yk; nfhl;od; 

rkd;ghL

 1

2 1

y y
y y

-
-

 = 1

2 1

x x
x x

-
-

 i. 22,
3

æ ö
ç ÷è ø

 kw;Wk; 1, 2
2
-æ ö-ç ÷è ø

  njitahd rkd;ghL

   

2
3
22
3

y -

- -
 = 

2
1 2
2

x -

- -

   

3 2
3
8

3

y -

-
 = 2

5
2

x -
-

 

   3 2
8

y -
-

 = 2 4
5

x -
-

   –15y + 10 = –16x + 32
   16x – 15y – 22 = 0
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 ii. (2, 3) kw;Wk; (–7, –1)
  njitahd rkd;ghL 

   3
1 3

y -
- -

 = 2
7 2
x -

- -

   3
4

y -
-

 = 2
9

x -
-

   –9y + 27 = –4x + 8
    4x – 9y + 19 = 0

20.  xU g{id xy?jsj;jpy; (–6, –4) vd;w 

g[s;spapy; cs;sJ.  (5, 11) vd;w g[s;spapy; 

xU ghy; g[l;o itf;fg;gl;Ls;sJ. g{id 

kpff; FWfpwa J}uk; gazpj;Jg; ghy; mUe;j 

tpUk;g[fpwJ vdpy;/ ghiyg; gUFtjw;Fj; 

njitahd ghijapd; rkd;ghl;ilf; 

fhz;f. Mf.22

jPu;t[:

  (–6, –4) kw;Wk; (5, 11) vd;w g[s;spfis 

,izf;Fk; nfhl;od; rkd;ghL

  1

2 1

y y
y y

-
-

 = 1

2 1

x x
x x

-
-

  ( )
( )

4
11 4
y - -

- -
 = ( )

( )
6

5 6
x - -

- -
 

  4
15

y +  = 6
11

x +

  11y + 44 = 15x + 90
  15x – 11y + 90 – 44 = 0
  15x – 11y + 46 = 0

21.  (–1, 2) vd;w g[s;sp tHp bry;tJk;/ 

rha;t[ – 5
4

 cilaJkhd neh;f;nfhl;od; 

rkd;ghl;ilf; fhz;f. nk 22

jPu;t[:

 jug;gl;l g[s;sp (–1, 2) rha;t[ 5
4

-

 njitahd rkd;ghL y – y1 = m(x – x1)

  y – 2 = 
5

4
-

 (x–(–1))

  4y – 8 = –5x – 5
  5x + 4y – 3 = 0

22.  fPnH bfhLf;fg;gl;Ls;s x, y btl;Lj; 

Jz;Lfisf; bfhz;l neh;f;nfhLfspd; 

rkd;ghLfisf; fhz;f.

 (i) 4, –6  (ii) –5, 3
4

jPu;t[:

 i.  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     6 4
24

x y-  = 1

  ( )2 3 2
24
x y-  = 1      3 2

12
x y- = 1

  3x – 2y = 12
  3x – 2y – 12 = 0

 ii.  x btl;Lj;Jz;L a = –5

  y btl;Lj;Jz;L b = 3
4

  neh;f;nfhl;od; rkd;ghL

  x y
a b

+  = 1     
35
4

x y
+

-
  =  1

  4
5 3
x y

+
-

 = 1     3 20
15

x y-
-

 = 1

  3x – 20y = –15
  3x – 20y + 15 = 0

23.  bfhLf;fg;gl;l neh;nfhLfspd; rkd; 

ghl;oypUe;J Ma mr;Rfspd; nky; 

Vw;gL;j;Jk; btl;Lj;Jz;Lfisf; fhz;f. 

 (i) 3x −	2y −	6	=	0	(ii)	4x + 3y + 12 = 0
jPu;t[:   brg;.21

btl;Lj;Jz;L totr; rkd;ghL

 
x y
a b

+   =  1

   a – x btl;Lj;Jz;L 
    b – y btl;Lj;Jz;L

 i. 3x – 2y – 6 = 0
    3x – 2y = 6   3

6
x  – 2

6
y  = 1

    
2 3
x y

+
-

 = 1    a = 2, b = –3

  4x + 3y + 12 = 0
         4x + 3y  = –12 (÷ –12)

   4 3
12 12
x y

+
- -

  = 1

        
3 4

x y
+

- -
 = 1 

        a = –3, b = –4
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24.  6x + 8y + 7 = 0 vd;w neh;f;nfhl;od; rha;itf; 

fhz;f.

jPu;t[:

 rha;t[ m = 
–x-d; bfG

y-d; bfG
 = – 6

8
 = – 3

4
 vdnt neh;f;nfhl;od; rha;t[ – 3

4
 MFk;.

25.  (i) 3x	−	7y = 11 ?f;F ,izahd

 (ii)   2x	−	3y + 8 = 0 ?f;F br=;Fj;jhd 

neh;f;nfhl;od; rha;itf; fhz;f.

jPu;t[:

 i.  bfhLf;fg;gl;l neh;f;nfhl;od; 

rkd;ghL 3x – 7y = 11
    3x – 7y – 11 = 0

         rha;t[ m = 
3
7

-
-

 = 3
7

 

   ,iz nfhLfspd; rha;t[fs; 

rkk; vd;gjhy; 3x – 7y = 11 vd;w 

neh;f;nfhl;ow;F ,izahf nfhl;od; 

  rha;t[ 3
7

 MFk;.

 ii.  bfhLf;fg;gl;l neh;f;nfhl;od; 

rkd;ghL 2x – 3y + 8 = 0 

         rha;t[ m = 2
3

-
-

 = 2
3

 

   xd;Wf;bfhd;W br=;Fj;jhd 

neh;f;nfhl;L rha;t[fspd; 

bgUf;fw;gyd; –1 vd;gjhy; 

   2x – 3y + 8 = 0 vd;w neh;f;nfhl;ow;Fr; 

br=;Fj;jhd nfhl;od; 

  rha;t[  
1

2
3

-
 = 3

2
-  MFk;.

26.  2x + 3y	 −	 8	 =	 0,	 4x + 6y + 18 = 0 Mfpa 

neh;nfhLfs; ,iz vdf; fhl;Lf.

jPu;t[:

 2x + 3y – 8 = 0 vd;w nfhl;od; rha;t[

 m1 = 
–x-d; bfG

y-d; bfG
 = – 2

3
 4x + 6y + 18 = 0 vd;w nfhl;od; rha;t[

 m2 = 
–x-d; bfG

y-d; bfG
 = – 2

3
 ,=;F m1 = m2  rha;t[fs; rkk;.

  vdnt ,t;tpU neh;f;nfhLfSk; 

,izahFk;.

27.  x	−	2y + 3 = 0, 6x + 3y + 8 = 0 Mfpa 

neh;f;nfhLfs; xd;Wf;bfhd;W 

br=;Fj;jhdit vdf; fhl;Lf.

jPu;t[:

 x – 2y + 3 = 0 vd;w neh;nfhl;od; rha;t[

 m1 = – a
b

æ ö
ç ÷è ø

 = – 1
2

æ ö
ç ÷è ø-

 = 1
2

 6x + 3y + 8 = 0 vd;w neh;nfhl;od; rha;t[

 m2 = – a
b

æ ö
ç ÷è ø

 = – 6
3

æ ö
ç ÷è ø

 = –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;.

28. rha;t[ fhz;f. (i) 5y	−3	=	0				(ii)	7x	−	 3
17

 = 0
jPu;t[:

 i. 5y – 3 = 0 
   rha;t[/ m = 

–x-d; bfG

y-d; bfG
  = 0

5
 = 0

 ii. 7x – 3
17

 = 0   7x = 3
17

   0y + 7x + 3
17

   rha;t[/ m = 
–x-d; bfG

y-d; bfG
  = 7

0
-

   m	=	∞	(tiuaWf;fg;glhjJ)

29. (i) y = 0.7x	−	11	?f;F ,izahf

 (ii)  x	=	−11	?f;F br=;Fj;jhf mika[k; 

neh;f;nfhl;od; rha;itf; fhz;f.

jPu;t[:

 i.  y = 0.7x – 11 vd;w nfhl;ow;F ,izahd 

nfhl;od; rkd;ghL y = 0.7x – k
   nfhl;od; rha;t[ = 0.7

 ii. x = –11
   x + 0y + 11 = 0  ----(1)
   (1) vd;w nfhl;od; br=;Fj;J totk;  

0x – y + k = 0
   y = 0x + k
   nfhl;od; rha;t[ = 0
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 5 kjpg;bgz;fs;   2STAGE

1.  P (–1, –4), Q (b,	c)	kw;Wk; R (5, –1) vd;gd 

xnu neh;nfhl;oy; mika[k; g[s;spfs; vd;f. 

nkYk; 2b + c = 4, vdpy;/ b kw;Wk; c ?apd; 

kjpg;g[ fhz;f. brg;.21

jPu;t[:

  P (–1, –4), Q (b, c) kw;Wk; R (5, –1) vd;w 

g[s;spfs; xnu neh;nfhl;oy; miktjhy;

 PQR?apd; gug;g[ = 0

 1
2

1 4

5 1
1 4

b c
- -

-
- -

 = 0

 1
2

{(–c – b – 20) – (–4b + 5c + 1)} = 0
 – c – b – 20 + 4b – 5c – 1 = 0
 3b – 6c = 21 (÷3)
 b – 2c = 7 ----(1)
       nkYk;/ 2b + c = 4 ----(2) 
 (bfhLf;fg;gl;lJ)

  (1) kw;Wk; (2) jPh;g;gjd; @yk; ehk; bgWtJ  
b = 3, c = –2

2.  A (–3, 9), B (a, b) kw;Wk; C (4, –5) vd;gd 

xU nfhlike;j g[s;spfs; kw;Wk; if a + b = 1 
vdpy;, a kw;Wk; b ?apd; kjpg;igf; fhz;f.

jPu;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)
  xnu nfhl;like;j 3 g[s;spfs; bfhz;l 

Kf;nfhzj;jpd; gug;g[ = 0

    1
2

 

1 1

2 2

3 3

1 1

x y
x y
x y
x y

 =  1
2

 

3 9

4 5
3 9

a b
-

-
-

 = 0

      –3b – 5a + 36) – (9a + 4b + 15) = 0 
          –5a – 3b + 36 – 9a – 4b – 15 = 0
                               – 14a – 7b + 21 = 0
                                        –14a – 7b = –21
                                          14a + 7b = 21 (÷7)
                                              2a + b = 3----(2)
 bfhLf;fg;gl;Ls;sJ a + b = 1  ----(1)
 (1) – (2)  a = 2      b = –1

3.  ΔABC?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;/ ΔABC?apd; gug;ig 
ΔPQR?apd; gug;g[ld; xg;gpLf.

jPu;t[:

 P = AB?d; ikag;g[s;sp 

  1 2 1 2,
2 2

x x y y+ +æ ö
ç ÷è ø  = (11,7)

  1 2

2
x x+  = 11   x1 + x2 = 22  ----(1)

  1 2

2
y y+  = 7   y1 + y2 = 14  ----(2)

 Q = BC?d; ikag;g[s;sp

  2 3 2 3

2 2
x x y y+ +æ ö

ç ÷è ø
= (13.5, 4)

  2 3

2
x x+

 = 13.5  x2+ x3 = 27  ----(3)

  2 3

2
y y+

 = 4      y2 + y3 = 8   ----(4)

 R = AC?d; ikag;g[s;sp

  1 3 1 3,
2 2

x x y y+ +æ ö
ç ÷è ø

 = (9.5, 4)

  1 3

2
x x+  = 9.5  x1 + x3 = 19  ----(5)

  1 3

2
y y+

 = 4    y1 + y3 = 8 ----(6)

 (1) + (3) + (5)   2(x1 + x2 + x3) = 68
          x1 + x2 + x3 = 34  ----(7)
 (2) + (4) + (6)   2(y1 + y2 + y3) = 30
          y1 + y2 + y3 = 15 ----(8)
 (7) – (1)   x3 = 12
 (7) – (3)   x1 = 7
 (7) – (5)   x2 = 15
 (8) – (2)   y3 = 1
 (8) – (4)   y1 = 7
 (8) – (6)   y2 = 7
 A (7, 7), B (15, 7) kw;Wk; C (12, 1)

	 ∆ABC d; gug;g[ = 1
2

1 1

2 2

3 3

1 1

x y
x y
x y
x y

 = 1
2

7 7
15 7
12 1
7 7

 = 1
2

 [(49 + 15 + 84) – (105 + 84 + 7)]

 = 1
2

 [148 – 196]
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 = 1
2

 [–48] = 24 r.m

 (  gug;gst[ Fiwahf ,Uf;fhJ)

			 ∆PQR?d; gug;g[ = 1
2

1 1

2 2

3 3

1 1

x y
x y
x y
x y

 = 1
2

11 7
13.5 4
9.5 4
11 7

 = 1
2

 [(44 + 54 + 66.5) – (94.5 + 38 + 44)]

 = 1
2

 [164.5 – 176.5]

 = 1
2

 [–12] = 6 r.m

 (  gug;gst[ Fiwahf ,Uf;fhJ)
 ,g;nghJ	∆PQR ?d; gug;g[ = 6 r.m

	 	 	 				∆ABC?d; gug;g[ = 24 r.m

 	∆ABC?d; gug;g[	=	4	×	∆PQR?d; gug;g[

4.  (–3, 8) vd;w g[s;sp tHp bry;tJk;/ Ma 

mr;Rfspd; kpif btl;Lj;Jz;Lfspd; 

TLjy; 7 cilaJkhd neh;f;nfhl;od; 

rkd;ghl;ilf; fhz;f.

jPu;t[:

 a, b vd;gd btl;Lj;Jz;Lfs; vdpy;

 a + b = 7 my;yJ  b = 7 – a

 btl;Lj;Jz;L totk; x y
a b

+  = 1

 Mfnt/ 
7

x y
a a

+
-

 = 1

  ,f;nfhlhdJ (–3, 8), vd;w g[s;sp tHpr; 

bry;tjhy;

 3 8
7a a

-
+

-
 = 1 ,jpypUe;J

        –3(7 – a) + 8a = a(7 – a)
 –21 + 3a + 8a = 7a – a2

 Mfnt/ a2 – 7a + 11a – 21 = 0
 ,jidj; jPh;g;gjd; @yk; 
 (a – 3) (a + 7) = 0
 a = 3 my;yJ a = –7
 a vd;gJ kpif vz; vd;gjhy; a = 3 kw;Wk; 
 b = 7 – a = 7 – 3 = 4
 vdnt/ 

3 4
x y

+  = 1

  Mfnt/ njitahd neh;f;nfhl;od; 

rkd;ghL  4x + 3y –12 = 0

5.  bfhLf;fg;gl;l g[s;spfs; br=;nfhz 

Kf;nfhzj;ij mikf;Fk; vdf; fhl;Lf. 

nkYk; gpjhfu!; njw;wj;ij epiwt[ 

bra;a[kh vd Muha;f.

 (i) A (1, –4), B (2, –3) kw;Wk; C (4, –7) 
 (ii) L (0, 5), M (9, 12) kw;Wk; N (3, 14)

jPu;t[:

 i. A (1, –4), B (2, –3) kw;Wk; C (4, –7)

  AB?apd; rha;t[ = ( )3 4
2 1

- - -
-

  =  1
1

   = 1

  BC?apd; rha;t[ = ( )7 3
4 2

- - -
-

  = 4
2

-  = –2

  AC?apd; rha;t[ = 
( )

7 4
4 1
- +
- +

 = 3
3

-  = –1

  (ABapd; rha;t[) × (ACapd; rha;t[)
  = 1 × (–1) = –1
  		∆ABC vd;gJ br=;nfhz 

Kf;nfhzkhFk;. 
  (  AB  AC)
  gpjhfu!; njw;wg;go/

  AB2 + AC2 = BC2 

  (  d= ( ) ( )2 2
2 1 2 1x x y y- + - )

  AB2  = (2 – 1)2 + (–3 + 4)2 
           = (1)2 + (1)2 = 2
  AC2  = (4 – 1)2 + (–7 + 4)2 
          = (3)2 + (–3)2 = 18
  BC2  = (4 – 2)2 + (–7 + 3)2 
          = (2)2 + (–4)2 = 4 + 16 = 20 
  AB2 + AC2 = 2 + 18 = 20 = BC2

  vd epqgpf;fg;gl;lJ.

    bfhLf;fg;gl;l g[s;spfs; gpjhfu!; 

njw;wj;ij epiwt[ bra;a[k;.

 ii. L (0, 5), M (9, 12) kw;Wk; N (3, 11)

  LM?apd; rha;t[ =  12 5
9 0

-
-

   = 7
9

  MN?apd; rha;t[ = 14 12
3 9

-
-

 = 2
6-

 = – 1
3

  LN?apd; rha;t[ =  14 5
3 0

-
-

  =  9
3

  = 3

  (MN?apd; rha;t[) × (LN?apd; rha;t[) 

     = 1
3

æ ö-ç ÷è ø
× (3) = –1
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   MN r LN 
	 	 	∆	LMN xU br=;nfhz Kf;nfhzkhFk;.

  gpjhfu!; njw;wg;go/

  MN2 + LN2 = LM2

  MN2  = (3 – 9)2 + (14 – 12)2

         = (–6)2 + (2)2 = 36 + 4 = 40
  LN2 = (3 – 0)2 + (14 – 5)2 
        = (3)2 + (9)2 = 9 + 81 = 90
  LM2 = (9 – 0)2 + (12 – 5)2 
         = (9)2 + (7)2 = 81 + 49 = 130
  MN2 + LN2  = 40 + 90 = 130 = LM2

   bfhLf;fg;gl;l g[s;spfs; gpjhfu!; 

njw;wj;ij epiwt[ bra;a[k;. 

6.  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.

jPu;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 ABa[k; CDa[k; ,iznfhLfs;

 B (10, –4), C (2.5, –2.5),

  BCd; 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), 

 ADd; rha;t[ = 
( )5 3.5

5 2.5
- -
- -

 = 1.5 10
7.5 10

´
-

 = 1.5 10
7.5 10

´
-

  = 15
75-

 = – 1
5

   BCd; rha;t[ = ADd; rha;t[.
  vdnt BC a[k; AD a[k; ,iznfhLfs;.
    vdnt ABCD Xh; ,izfuj;ij 

mikf;Fk;.

7.  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.

jPh;t[: 

 A (2, 2), B (–2, –3) , C (1, –3) kw;Wk;

  D(x, y) vd;w g[s;spfs; ,izfuj;ij 

mikf;Fk; vd;gjhy;

 AB || CD kw;Wk; BC || AD
  AD?d; rha;t[ = BC?d; rha;t[

  2
2

y
x

-
-

 = 
( )
( )

3 3
1 2
- -
- -    2

2
y
x

-
-

 = 0

   y – 2 = 0  y = 2
  CD?d; rha;t[ = AB?d; rha;t[

  ( )3
1

y
x
- -

-
 = 3 2

2 2
- -
- -

       
3
1

y
x

+
-

 = 5
4

-
-

  y = 2 vd;gjhy;

   5
1x -

 = 5
4

   x – 1 = 4  x = 5

8.  A (6, 2), B (–5, –1) kw;Wk; C (1, 9) ?I 

Kidfshff; bfhz;l ΔABC?apd; Kid 

A–apypUe;J tiuag;gLk; eLf;nfhL 

kw;Wk; Fj;Jf;nfhl;od; rkd;ghl;ilf; 

fhz;f. brg;.21

jPu;t[: A

B D C
(–5, –1) (1, 9)

(6, 2)

  AapypUe;J tiuag;gl;l eLf;nfhl;od; 

rkd;ghL

 BC apd; eLg;g[s;sp = D 5 1 1 9,
2 2

- + - +æ ö
ç ÷è ø

            = D (–2, 4)
 AD apd; rkd;ghL A (6, 2), D (–2, 4)

  1

2 1

y y
y y

-
-

 = 1

2 1

x x
x x

-
-
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  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

 B (–5, –1), C (1, 9)

 rha;t[ BC = 2 1

2 1

y y
x x

-
-

 = 9 1
1 5

+
+

 = 10
6

 = 5
3

 AD  BC, vd;gjhy; 

 rha;t[ AD = 3
5
-  kw;Wk; A (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

9.	 	ΔABC?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; 

gLk; Fj;Jf;nfhl;od; rkd;ghLfisf; 

fhz;f.  (–3, 0)A

(10, –2)
B D

(12, 3)
C

jPu;t[:

 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)

  5y = –2x – 6
  2x + 5y + 6 = 0
 A (–3, 0)  C (12, 3) 

 AC d; rha;t[ = 3 0
12 3

-
+

 = 
3

15
 = 

1
5

 AC  BE
 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

10.  gpjhfu!; njw;wj;ijg; gad;gLj;jhky; 
(1, –4), (2, –3) kw;Wk; (4, –7) vd;w Kidg; 

g[s;spfs; xU br=;nfhz Kf;nfhzj;ij 

mikf;Fk; vdf; fhl;Lf.

jPu;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
2 1

- +
-

 = 1
1

 = 1

 BC?apd; rha;t[ =  7 3
4 2

- +
-

 = 
4

2
-

 = –2

 AC?apd; rha;t[ = 7 4
4 1

- +
-

 = 3
3

-  = –1

 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;.

11.  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.

jPu;t[:

  A (–4, 2) kw;Wk; B (6, –4) vd;w g[s;spfis 

,izf;Fk; nfhl;od; rkd;ghL

  2
4 2
y -

- -
 = 

( )
( )

4
6 4
x - -

- -

  2
6

y -
-

 = 4
10

x +

  10y – 20 = –6x – 24
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39 Stage - 2

  6x + 10y + 4 = 0
  3x + 5y + 2 = 0  ----(1)
 br=;Fj;J rkd;ghL

     5x – 3y + k = 0  ----(2)
  rkd;ghL (2) MdJ AB?d; ikak; tHpr; 

bry;fpwJ.

 AB?apd; ikag;g[s;sp = 
4 6 2 4,
2 2

- + -æ ö
ç ÷è ø

                                      = (1, –1)
  (2)  5(1) – 3(–1) + k = 0 
  5 + 3 + k = 0   k = –8
 njitahd rkd;ghL 5x – 3y – 8 = 0

***
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 5 kjpg;bgz;fs;   2STAGE

1.   cosecθ + cotθ = P vdpy;, cosθ = -
+

2

2

1
1

P
P

 
vd;gij epqgpf;ft[k;.

jPu;t[:

  cosecθ + cotθ   =  P  ----(1)

  cosecθ – cotθ  =  1
P

 ----(2)

 (1) + (2)  2 cosecθ = P + 1
P

  

  2 cosecθ = 
2 1P
P
+    ----(3) 

 (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

θ
θ

 = 
2

2

1
1

P
P

−
+

  cos
sin

θ
θ

 × sinθ = 
2

2

1
1

P
P

−
+

  cosθ = 
2

2

1
1

P
P

−
+

  epqgpf;fg;gl;lJ.

2. æ ö-
ç ÷-è ø

3 3cos sin
cos sin

A A
A A

 – æ ö+
ç ÷+è ø

3 3cos sin
cos sin

A A
A A

 

 = 2 sinAcosA vd;gij epqgpf;ft[k;.

jPu;t[:

 
3 3cos sin

cos sin
A A
A A

 −
 − 

 – 
3 3cos sin

cos sin
A A
A A

 +
 + 

  = 
( )( )2 2cos sin cos sin cos sin

cos sin
A A A A A A

A A

 − + +
 − 

  – 
( )( )2 2cos sin cos sin cos sin

cos sin
A A A A A A

A A

æ ö+ + -
ç ÷+è ø

 [  a3–b3 = (a–b) (a2+b2 +ab)
 a3+b3 = (a+b) (a2+b2–ab)]
   = (1 + cosA sinA) – (1 – cosA sinA)
   = 1 + cosA sinA – 1 + cosA sinA
   = 2cosA sinA

3.  gpd;tUk; Kw;bwhUikfis epqgpf;ft[k;.

 +
+

3 3sin cos
sin cos

A A
A A

 + -
-

3 3sin cos
sin cos

A A
A A

 = 2

jPu;t[:

 ,=;F x = sinA, y = cosA vd;f.

 LHS = 
3 3sin cos

sin cos
A A
A A

+
+

 + 
3 3sin cos

sin cos
A A
A A

−
−

     x3 + y3 = (x + y) (x2 – xy + y2)
   x3 – y3 = (x – y) (x2 + xy + y2)

 = 
( )( )2 2sin cos sin sin cos cos

sin cos
A A A A A A

A A
+ - +

+

  + ( )( )2 2sin cos sin sin cos cos
sin cos

A A A A A A
A A

- + +

-
 =  sin2A – sinAcosA + cos2A + sin2A + sinA cosA 

+ cos2A
 = 2 (sin2A+ cos2A) (  sin2A + cos2A = 1)
 = 2 = RHS vd epqgpf;fg;gl;lJ.

4.   jiuapd; kPJ xU g[s;spapypUe;J 30 
kP cauKs;s fl;llj;jpd; nkYs;s 

xU 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) nk 22

jPu;t[:

	 ∆APBy; 

 tanθ = 
vjph;gf;fk;

mLj;Js;s gf;fk;

  tan 45° = 30
BP

  1 = 30
BP

  BP = 30 kP

	 ∆BPC apy ;tan 60° = BC
BP

  3  = 30
30

h +

  30 3  = h + 30

  h = 30 3  – 30
   = 30 (1.732 – 1)
   = 30 (0.732)
  nfhg[uj;jpd; cauk; = 21.960 kP

6 K¡nfhzÉaš
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5.  xUth; mtUila tPl;ow;F btspapy; 

epd;Wbfhz;L xU $d;dypd; cr;rp kw;Wk; 

mo Mfpatw;iw Kiwna 60° kw;Wk; 45° 
Mfpa Vw;wf;nfhz=;fspy; fhz;fpwhh;. 

mthpd; cauk; 180 br.kP nkYk; tPl;oypUe;J 
5 kP bjhiytpy; mth; cs;shh; vdpy;/ 

$d;dypd; cauj;ijf; fhz;f. ( 3  = 1.732)
jPh;t[: 

F

E

D

B

C

A

x

h

5kP

5kP

1.8kP 1.8kP
45°

60°

 AC – epw;gthpd; ,lk;

 EF – $d;dy;/ DF – tPL

 glj;jpypUe;J/

 EF = h, ED = x, DF = x + h.
	 ∆CDE	?y;,

 tan45° = DE
DC

  1 = 500
x

   x = 5

	 ∆CDF	?y;,

 tan60° = DF
DC

  3  = 
500
h x+   

  h+ x = 3 (5)

  h = (5 × 3 ) – 5 

   = 5[ 3  – 1] = 5[1.732 – 1]
   = 5[0.732] = 3.66 kP

 vdnt/ $d;dypd; cauk; = 3.66 kP

6.  1800 kP cauj;jpy; gwf;Fk; xU 

tpkhdj;jpypUe;J xnu jpirapy; tpdkhj;ij 

nehf;fpr; bry;Yk; ,U glFfs; ghh;f;fg; 

gLfpwJ. tpkhdj;jpypUe;J ,U glFfis 

Kiwna 60° kw;Wk; 30° ,wf;ff;nfhz=;fspy; 

cw;W nehf;fpdhy;/ ,uz;L glFfSf;Fk; 

,ilg;gl;lj; bjhiyitf; fhz;f.  
( 3  = 1.732)
jPu;t[:

 glj;jpypUe;J/ 
 A - tpkhdk;/  B1, B2 - ,U glFfs;

 AP = 1800 kP

 PB1 = y, B1B2 = x, PB2 = x + y

	 ∆APB1 ?y;, tan 60° = 
1

AP
PB

  3  = 1800
y

 

  y = 1800
3

 = 600 3  kP

	 ∆APB2 ?y;, tan 30° = 
2

AP
PB

  
1
3

 = 
1800
x y+

  x + y = 1800 3

  x = 1800 3  – 600 3
  1200 3  kP = 1200 × 1.732
   = 2078.4 kP

  ,U glFfSf;F ,ilg;gl;l J}uk;  
= 2078.4 kP.

7.  ,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; 200 kP vdpy;/ ,U 

fg;gy;fSf;F ,ilna cs;s bjhiyitf; 

fhz;f. ( 3  = 1.732) brg;/21

jPu;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

www.Padasalai.Net                                                                     www.Trb Tnpsc.Com

Kindly Send Me Your Key Answer to Our email id - Padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.padasalai.net/
https://www.padasalai.net/


10 Ý‹ õ°Š¹ - èEî‹
42

A. SIVAMOORTHY, BT. Asst. GHS, Perumpakkam, Villupuram Dt.

 ACB  = 30°, ADB  = 45°
 br=;nfhz Kf;nfhzk; BAC?y;,

      tan30°  = AB
AC

   1
3

  = 200
AC

 ,jpypUe;J

   AC  = 200 3   ----(1)
 br=;nfhz Kf;nfhzk; BAD,?y; 

      tan45° = 
AB
AD

      1  = 200
AD

  ,jpypUe;J 

   AD  = 200  ----(2)
 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;.

8.  13 kP 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)
jPu;t[:

 AECapy;, tan 45° = 
AE
CE

 

  1 = x
y

  x = y   ----(1)

  BCDapy;, tan 30° = CD
BD

  1
3

 = 13
y

  y = 13 3

 (1) ypUe;J  x = y = 13 3
 2 tJ kuj;jpd; cauk; 

 AB = AE + EB
  = x + 13

  = 13 3  + 13

  = 13[ 3 1+ ]
  = 13[1 + 1.732]
  = 13[2.732] = 35.52 kP

  ,uz;lhtJ kuj;jpd; cauk; = 35.52 kP

9.  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;/ Fd;wpd; cauj;ija[k; 

fhz;f. ( 3  = 1.732)
jPu;t[:

A

B

D

C

E

60°
30°

30°

h

40kP40kP

x

x

 AB-fg;gy;   CE - Fd;W

  glj;jpypUe;J AB = CD = 40 kP, 
 BC = AD = x,  DE = h,  CE = 40 + h 

	 	 ∆ABC-y; tan 30° = 
AB
BC  = 1

3
= 40

x
      x = 40 × 3    ----(1)

	 	 ∆ADE-y; tan 60° = DE
AD

 = 3  = h
x

   h = x × 3  = 40 × 3  × 3  = 120 kP

  Fd;wpd; cauk; = 40 + 120 = 160 kP

  fg;gypypUe;J Fd;Wf;F ,ilna cs;s 

bjhiyt[

  x = 40 × 3  = 40 × 1.732 = 69.28 kP

***
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2 kjpg;bgz;fs;   2STAGE

1.  88 r.br.kP tisgug;g[ila xU neh;tl;l 

cUisapd; cauk; 14 br.kP vdpy;/ 

cUisapd; tpl;lk; fhz;f. 
jPu;t[:

 cUisapd; tisgug;g[ 

  = 88 r.br.kP

	 2πrh = 88

 2 × 22
7

 × r × 14 = 88 (h = 14 br.kP)

 2r = 88 7
22 14

×
×

 = 2

 cUisapd; tpl;lk; = 2 br.kP

2.  ePsk; 3 kP kw;Wk; tpl;lk; 2.8 kP cila xU 

rkd;gLj;Jk; cUisiaf; bfhz;L xU 

njhl;lk; rkd;gLj;jg;gLfpwJ. 8 Rw;Wfspy; 

vt;tst[ gug;ig cUis rkd; bra;a[k;>

jPu;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; tisgug;g[

	 	 =	2πrh r.myFfs;

  = 2 × 22
7

 × 1.4 × 3 = 26.4

 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

3.  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. Mf.22

jPu;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
22

 = 64
2

 = 32

 l + 7 = 32,  l = 32 – 7 = 25 br.kP

  Tk;gpd; rha[auk; = 25 br.kP

4.  xU nfhsj;jpd; g[wg;gug;g[ 154 r.kP vdpy;/ 

mjd; tpl;lk; fhz;f. brg;.20

jPu;t[:

 nfhsj;jpd; g[wg;gug;g[ = 154 r.kP

	 4πr2 = 154

 4 × 22
7

 × r2 = 154

 r2 = 154
4

 × 7
22

 r2 = 49
4

 

 r = 7
2

 nfhsj;jpd; Muk; r  = 7
2

 kP

 nfhsj;jpd; tpl;lk; d =  7 kP

5.  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. nk 22

jPu;t[:

 r1 kw;Wk; r2 tspf;Tz;od; Mu=;fs; vd;f.

  1

2

12 3
16 4

r
r

= =

 vdnt g[wg;gug;g[fspd; tpfpjk;

 = 
2

1
2

2

4
4

r
r

π
π  = 

2
1

2
2

r
r

 = 
2

1

2

r
r

æ ö
ç ÷è ø

 = 
23

4
æ ö
ç ÷è ø

 

 = 9
16

 g[wg;gug;g[fspd; tpfpjk; 9 : 16

6.  cauk; 2 kP kw;Wk; mog;gug;g[ 250 r.kP 

bfhz;l Xh; cUisapd; fdmsitf; 

fhz;f. brg;.21

jPu;t[:

  cUisapd; Muk; kw;Wk; cauk; Kiwna 
 r kw;Wk; h vd;f.

 ,=;F/ cauk; h = 2 kP/ mog;gug;g[ = 250 r.kP

 cUisapd; fdmst[	=	πr2h f.m

 = mog;gug;g[ × h
 = 250 × 2 = 500 kP3

 vdnt/ cUisapd; fdmst[ = 500 f.kP

7 msÉaš
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A. SIVAMOORTHY, BT. Asst. GHS, Perumpakkam, Villupuram Dt.

7.  xU neh; tl;lf; Tk;gpd; fdmst[ 11088 
f.br.kP MFk;. Tk;gpd; cauk; 24 br.kP 

vdpy;/ mjd; Muk; fhz;f.

jPu;t[:

  Tk;gpd; cauk; kw;Wk; Muk;/ h kw;Wk; r 
vd;f.

 ,=;F/ h = 24 br.kP

 Tk;gpd; fdmst[ = 11088 f.br.kP

 1
3
	πr2h = 11088

 1
3

 × 22
7

 × r2 × 24 = 11088

 r2 = 441
 Tk;gpd; Muk;/ r = 21 br.kP

8.  ,U Tk;g[fSila fd mst[fspd; tpfpjk; 
2:3 MFk;. ,uz;lhk; Tk;gpd; cauk; Kjy; 

Tk;gpd; cauj;ijg; nghy; ,U kl=;F 

vdpy;/ mtw;wpd; Mu=;fspd; tpfpjk; fhz;f.

jPu;t[:

  r1, h1 vd;gd Kjy; Tk;gpd; Muk; kw;Wk; 

cauk; vd;f. r2, h2 vd;gd ,uz;lhk; Tk;gpd; 

Muk; kw;Wk; cauk; vd;f.

 ,=;F/  h2 = 2h1 kw;Wk;

 
Kjy; Tk;gpd; fdmst[

,uz;lhk; Tk;gpd; fdmst[
 = 2

3

  
2

1 1

2
2 2

1
3
1
3

r h

r h

π

π
 = 2

3

 
2

1 1
2

2 12
r h
r h

×  = 2
3

 
2

1
2

2

r
r

 = 4
3

 1

2

r
r

 = 2
3

 Mfnt/ Mu=;fspd; tpfpjk; = 2 : 3

 5 kjpg;bgz;fs;   2STAGE

1.  Xh; cUis totg; gPg;ghapd; cauk; 20 br.kP 

kw;Wk; mog;g[w Muk; 14 br.kP vdpy;/ mjd; 

tisgug;g[ kw;Wk; bkhj;jg; g[wg;gug;igf; 

fhz;f. Mf.22

jPu;t[:

 cUisapd; cauk; h = 20 br.kP;
                    Muk; r = 14 br.kP

 cUisapd; tisgug;g[	=	2πrh r.myFfs;

  = 2 × 22
7

× 14 × 20

  = 2 × 22 × 2 × 20
  = 1760 br.kP2

 cUisapd; bkhj;jg; g[wg;gug;g[

	 =	2πr (h + r ) r.myFfs;

 = 2 × 22
7

 × 14 × (20+14)

 = 2× 22
7

 × 14 × 34

 = 2992 br.kP2

 Mfnt/ tisgug;g[ = 1760 br.kP2 
 bkhj;jg; g[wg;gug;g[  = 2992 br.kP2

2.  Xh; cUisapd; kPJ Xh; ,ilf;fz;lk; 

,ize;jthW mike;j xU g[dypd; 

(funnel) 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; 

24 br.kP vdpy;/ g[dypd; btspg;g[wg; 

gug;igf; fzf;fpLf.  
jPu;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;

       = 36 64+
     l = 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[wg; gug;g[ =
 1018.28 r.br.kP MFk;.
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45 Stage - 2

3.  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;>

jPu;t[:

  rpwpa cnyhfg; ge;Jfspd; vz;zpf;if n 
vd;f.

  rpwpa kw;Wk; bghpa cnyhfg; ge;Jfspd; 

Mu=;fs; Kiwna r kw;Wk; R vd;f.

 ,=;F/ R = 16 br.kP/ r = 2 br.kP

 jw;nghJ/ 
  n × (xU rpwpa cnyhfg; ge;jpd; fdmst[) = 

bghpa cnyhfg; ge;jpd; fdmst[

  n 34
3

rπæ ö
ç ÷è ø

 = 4
3
πR3

  n 34 2
3

π ×    = 4
3
	π	×	163

  8n = 4096 vdnt n = 512
  Mfnt/ rpwpa cnyhfg; ge;Jfspd; 

vz;zpf;if 512 MFk;.

4.  fspkz; bfhz;L bra;ag;gl;l 24 br.kP 

cauKs;s xU Tk;ig xU FHe;ij mnj 

MuKs;s Xh; cUisahf khw;WfpwJ vdpy; 

cUisapd; cauk; fhz;f.

jPu;t[:

 Tk;gpd; cauk; h1 = 24 br.kP

  cUisapd; cauk; h2 vd;f kw;Wk; Mu=;fs; 

rkk;

 cUisapd; fdmst[

   = Tk;gpd; fdmst[

  1
3
	πr2 h1	 =	πr2 h2

  1
3

 × 24 = h2

  h2 = 8 br.kP

5.  Xh; miuf;nfhsj;jpd; nky; Xh; cs;sPlw;w 

cUisiag; bghUj;jpa totj;jpy; 

mike;j xU fpz;zj;jpd; tpl;lk; 14 
br.kP kw;Wk; cauk; 13 br.kP vdpy;/ mjd; 

bfhs;ssitf; fhz;f.

jPu;t[:

7
7 13

  miuf;nfhsj;jpd; Muk; r = 7 br.kP =   
    cUisapd; Muk; 

 cUisapd; cauk;/ h = 6 br.kP

 ghj;jpuj;jpd; fdmst[

   =  cUisapd; fdmst[ + 
miuf;nfhsj;jpd; fdmst[

	 	 =	πr2h + 2
3
	πr3 =	πr2 2

3
h ræ ö+ç ÷è ø

  = 22
7

 × 7 × 7 × 26 7
3

æ ö+ ´ç ÷è ø
= 22 × 7 × 32

3

  = 1642.67 br.kP3

 ghj;jpuj;jpd; bfhs;sst[ 1642.67 br.kP3

6.  ehjd; vd;w bghwpapay; 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; fdmsitf; fhz;f. nk 22

jPu;t[:   

cUis:

 tpl;lk; d = 3 br.kP/ 

 Muk; r= 3
2

 br.kP

  cauk; h1 = 12 – (2 + 2) = 8 br.kP

 Tk;g[:

 Muk;/ r = 3
2

 br.kP/ cauk;  h2 = 2 br.kP

 khjphpapd; fdmst[

  =  cUisapd; fdmst[ + 2 Tk;gpd; 

fdmst[

	 	 =	πr2 h1 + 2 1
3
	πr2 h2

	 	 =	πr2  [h1 + 2 1
3

 h2]

  = 22
7

× 3
2

× 3
2

[8 + 2
3

× 2]

  = 
22
11

9
7 4

×
2

[8 + 4
3

]

  = 
99
33

14
28

2

3

 
 
 
  

 = 33 × 2

  = 66 f.br.kP

  ehjd; cUthf;fpa khjphpapd; fdmst[ =  
66 f.br.kP
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7.  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.

jPu;t[:

 nfhsj;jpd; Muk; r1 = 12 br.kP

 cUisapd; Muk; r2 = 8 br.kP

 cUisapd; fdmst[

   = nfhsj;jpd; fdmst[

 	 πr2
2 h = 4

3
		πr1

3

  r2
2 h = 4

3
  r1

3

  h = 4 12 12 12
3 8 8

´ ´ ´
´ ´

    = 36 br.kP

   cUisapd; cauk;  = 36 br.kP

8.  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.

jPu;t[:

 Tk;gpd; tpl;lk; d = 14 br.kP

 Muk; = 7 br.kP, cauk; h = 8br.kP

 cs;sPlw;w nfhsj;jpd; btsptpl;lk;  
  = 10 br.kP/ R = 5 br.kP/ 

 cs;tpl;lk; d = ?
  cs;sPlw;w nfhsj;jpd; fdmst[ = Tk;gpd; 

fdmst[

 4
3
	π(R3–r3)  =  1

3
	πr2 h

 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

9.  484 br.kP Rw;wst[s;s xU kuf;Tk;gpd; 

cauk; 105 br.kP vdpy;/ Tk;gpd; fd 

msitf; fhz;f.

jPh;t[:

 Tk;gpd; cauk; = 105br.kP

 Rw;wst[ = 484 br.kP

 		 2πr	 =	484

   2× 22
7
×r	 =	484

	 	 r	 =	 484 7
2 22

´
´

 = 77br.kP

  Tk;gpd; fdmst[ = 1
3
	πr2h

  = 1
3

 × 22
7

 × 77 × 77 × 105

  = 652190 br.kP3

***
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 5 kjpg;bgz;fs;   2STAGE

1.  24, 26, 33, 37, 29, 31 Mfpatw;wpd; 

khWghl;Lf; bfGitf; fhz;f.

jPu;t[:

x d = x – x  d2

24 –6 36
26 –4 16
33 3 9
37 7 49
29 –1 1
31 1 1
180 Σd=0 112

 ruhrhp = x  = x
n

Σ  = 180
6

 =30

 jpl;l tpyf;fk;

	 σ	=	
2d

n
Σ  = 112

6
 = 18.66  = 4.32

 khWghl;Lf;bfG

  = 
x
σ  × 100% = 432

30
 × 100% = 14.4 %

2.  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.

jPu;t[:

  bfhLf;fg;gl;l tptuj;ij VW thpirapy; 

vGJf. 38, 40, 43, 44, 46, 47, 49, 53
x d = x – x  d2

38 –7 49
40 –5 25
43 –2 4
44 –1 1
46 1 1
47 2 4
49 4 16
53 8 64
360 Σd = 0 164

 ruhrhp = x  = x
n

Σ  = 360
8

 = 45

 jpl;l tpyf;fk; 

	 σ	=	
2d

n
S  = 164 20.5

8
=  = 4.527

 khWghl;Lf;bfG

 = 
x
s  × 100% = 4.527

45
 × 100% = 10.07 %

3.  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.

jPu;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

       = 15 7
8
−  = 8

8
 = 1

8 òŸËaY« Ãfœjfî«
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4.  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.

jPu;t[:

 P(B) = 2 P(A)  ----(1)
 P(C) = 3 P(A) vd;f. ----(2) 

 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

   P(A B C) =  P(A) + P(B) + P(C) – P(A B)  
– P( B C) – P(A C) +  
P(A B C) 

  9
10

 =  P(A) + 2P(A) + 3P(A)

             – 1
6

 – 1
4

 – 1
8

 + 1
15

  9
10

 = 6P(A) – 4 6 3
24

+ + 
  

 + 1
15

  9
10

 = 6P(A) – 13
24

 + 1
15

  6P(A) = 9
10

 + 13
24

 – 1
15

  6P(A) = 216 16 130
240

− +

           = 330
240

 = 33
24

 = 
11
8

  P(A) = 11
8

 × 1
6

; P(A) = 11
48

 (1)  P(B) = 2 × 11
48

 = 
11
24

 (2)  P(C) = 3 × 11
48

 = 11
16

  P(A) = 11
48

, P(B) = 11
24

, P(C) = 11
16

*** 
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muR tpdhj;jhs; ? Vg;uy; 2023
tFg;g[: 10  fzpjk;

fhy mst[ : 15 epkplk; + 3 kzp  kjpg;bgz;fs; : 100
mwpt[iu: 

 1)  midj;J tpdhf;fSk; rupahf mr;Rg; gjpthfp cs;sjh vd;gjid rupghu;j;Jf; bfhs;st[k;. 

mr;Rg;gjptpy; FiwapUg;gpd; miwf; fz;fhzpg;ghsuplk; cldoahf bjuptpf;ft[k;.

 2)  ePyk; my;yJ fUg;g[ ikapid kl;Lnk vGJtjw;Fk; mof;nfhoLtjw;Fk; gad;gLj;j 

ntz;Lk;. gl=;fs; tiutjw;F bgd;rpy; gad;gLj;jt[k;.

gFjp - I

Fwpg;g[: i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 14×1=14
  ii)  bfhLf;fg;gl;Ls;s khw;W tpilfspy; kpft[k; Vw;g[ila tpiliaj; njh;e;bjLj;Jf; 

FwpaPl;Lld; tpilapida[k; nrh;j;J vGjt[k;.

1.  A = {a, b, p}, B = {2, 3}, C = {p, q, r, s} vdpy; n[A∪B)×B] MdJ:

m) 8 M) 20 ,) 12 <) 16

2.  n(A) = p, n(B) = q vdpy; A -apypUe;J B ?f;F fpilf;Fk; bkhj;j cwt[fspd; vz;zpf;ifahdJ  
_______.
m) 0 M) 1 ,) 2pq – 1 <) 2pq

3.  F1 = 1, F2 = 3 kw;Wk; Fn = Fn–1 + Fn–2 vdf; bfhLf;fg;god;/ F5 MdJ:

m) 3 M) 5 ,) 8 <) 11

4.  t1, t2, t3 .... vd;gJ xU Tl;Lj; bjhlu; tupir vdpy;/ t6, t12, t18, .... vd;gJ:

m) xU bgUf;Fj; bjhlu; tupir  M) xU Tl;Lj; bjhlu; tupir 

,) xU Tl;Lj; bjhlu; tupira[ky;y/ bgUf;Fj; bjhlu; tupira[ky;y 

<) xU khwpypj; bjhlu; tupir

5.  

3 2 2

3 2
9 9 21 42 21 7( 2 1)
7 (21 21) 3
y y y y y y

y y y
- + - +

-

2
3y - 3 7y - 7÷

y 3y
 vd;gJ:

m) 
3 2 2

3 2
9 9 21 42 21 7( 2 1)
7 (21 21) 3
y y y y y y

y y y
- + - +

-

2
3y - 3 7y - 7÷

y 3y

 M) 
3 2 2

3 2
9 9 21 42 21 7( 2 1)
7 (21 21) 3
y y y y y y

y y y
- + - +

-

2
3y - 3 7y - 7÷

y 3y

 ,) 
3 2 2

3 2
9 9 21 42 21 7( 2 1)
7 (21 21) 3
y y y y y y

y y y
- + - +

-

2
3y - 3 7y - 7÷

y 3y

 <) 
3 2 2

3 2
9 9 21 42 21 7( 2 1)
7 (21 21) 3
y y y y y y

y y y
- + - +

-

2
3y - 3 7y - 7÷

y 3y

6.  xU ,Ugo rkd;ghl;od; tiuglk; xU ______.
m) neu;f;nfhL  M) tl;lk; ,) gutisak;  <) mjpgutisak;

7.  

B = E A = D B = D A = F
3 2
2 3
12 23 3
13 13 26 26

1

AB BC=
DE FD

 vdpy; DABC kw;Wk; DEDF vg;bghGJ tobthj;jitahf mika[k;>

m) B = E A = D B = D A = F
3 2
2 3
12 23 3
13 13 26 26

1

AB BC=
DE FD

 M) B = E A = D B = D A = F
3 2
2 3
12 23 3
13 13 26 26

1

AB BC=
DE FD

 ,) B = E A = D B = D A = F
3 2
2 3
12 23 3
13 13 26 26

1

AB BC=
DE FD

 <) B = E A = D B = D A = F
3 2
2 3
12 23 3
13 13 26 26

1

AB BC=
DE FD

8.  tl;lj;jpd; bjhLnfhLk; mjd; MuKk; br=;Fj;jhf mika[k; ,lk;:

m) ikak; M) bjhLg[s;sp ,) Kotpyp <) ehz;

9.  x-mr;Rf;F br=;Fj;jhf cs;s neu;f;nfhl;od; rha;t[:

m) 1 M) 0 ,) ∞ <) –1

10.  sinq = cosq vdpy; 2tan2q + sin2q – 1 ?d; kjpg;g[:

m) 

B = E A = D B = D A = F
3 2
2 3
12 23 3
13 13 26 26

1

AB BC=
DE FD

 M) – 

B = E A = D B = D A = F
3 2
2 3
12 23 3
13 13 26 26

1

AB BC=
DE FD

 ,) 

B = E A = D B = D A = F
3 2
2 3
12 23 3
13 13 26 26

1

AB BC=
DE FD

 <) – 

B = E A = D B = D A = F
3 2
2 3
12 23 3
13 13 26 26

1

AB BC=
DE FD

11.  Muk; 5 br.kP kw;Wk; rha[auk; 13 br.kP cila neu;tl;lf; Tk;gpd; cauk;:

m) 12 br.kP M) 10 br.kP ,) 13 br.kP <) 5 br.kP

12.  rkkhd tpl;lk; kw;Wk; cauk; cila Xu; cUis/ xU Tk;g[ kw;Wk; xU nfhsj;jpd; fd 

mst[fspd; tpfpjk;:

m) 1 : 2 : 3 M) 2 : 1 : 3 ,) 1 : 3 : 2 <) 3 : 1 : 2
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13.  Fwpg;gpl;l jut[g; g[s;spfspd; TLjy; kw;Wk; ruhrup Mfpait Kiwna 407 kw;Wk; 11 vdpy;/ 

jut[g; g[s;spfspd; vz;zpf;ifahdJ:

m) 37 M) 4477 ,) 396 <) 418

14.  M=;fpy vGj;Jfs; (a, b, ....., z) ?ypUe;J xU vGj;J rktha;g;g[ Kiwapy; nju;t[ bra;ag;gLfpwJ. 

me;j vGj;J x ?f;F Ke;ija vGj;Jfspy; xd;whf ,Ug;gjw;fhd epfH;jft[:

m) 

B = E A = D B = D A = F
3 2
2 3
12 23 3
13 13 26 26

1

AB BC=
DE FD

 M) 

B = E A = D B = D A = F
3 2
2 3
12 23 3
13 13 26 26

1

AB BC=
DE FD

 ,) 

B = E A = D B = D A = F
3 2
2 3
12 23 3
13 13 26 26

1

AB BC=
DE FD

 <) 

B = E A = D B = D A = F
3 2
2 3
12 23 3
13 13 26 26

1

AB BC=
DE FD

gFjp - II

Fwpg;g[:  vitnaDk; 10 tpdhf;fSf;F tpilaspf;f. tpdh vz; 28?f;F fl;lhakhf tpilaspf;ft[k;.

 10×2=20
15. B × A = {(–2, 3), (–2, 4), (0, 3), (0, 4), (3, 3), (3, 4)} vdpy; A kw;Wk; B Mfpatw;iwf; fhz;f.

16. fof (k) = 5,  f (k) = 2k – 1 vdpy; k ?d; kjpg;igf; fhz;f.

17.  x + 6, x + 12 kw;Wk; x + 15 vd;gd xU bgUf;Fj; bjhlu; tupirapd; bjhlu;r;rpahd @d;W 

cWg;g[fs; vdpy; x?d; kjpg;igf; fhz;f.

18. RUf;Ff: 
2

2
2 6

4 12
x x x

y y
+ - -

¸

19. gpd;tUk; ,Ugor; rkd;ghl;od; @y=;fspd; jd;ikiaf; fhz;f.   2x2 – x – 1 = 0
20.  glj;jpy; AD vd;gJ ÐBAC ?apd; ,Urkbtl;oahFk;. AB = 10 br.kP, AC = 14 br.kP kw;Wk; BC 

= 6 br.kP vdpy;/ BD kw;Wk; DC ?If; fhz;f.

21.  xU g{id xy jsj;jpy; (–6, –4) vd;w g[s;spapy; cs;sJ. (5, 11) vd;w g[s;spapy; xU ghy; g[l;o 

itf;fg;gl;Ls;sJ. g{id kpff; FWfpa J}uk; gazpj;Jg; ghy; mUe;j tpUk;g[fpwJ vdpy;/ 

ghiyg; gUFtjw;Fj; njitahd ghijapd; rkd;ghl;ilf; fhz;f.

22.  12y = – (P+3)x+12, 12x–7y = 16 Mfpa neu;f;nfhLfs; xd;Wf;bfhd;W br=;Fj;J vdpy;/ 'P' ?apd; 

kjpg;igf; fhz;f.

23. 
sec sin cot
sin cos

q q q
q q

- =  vd;gij epqgpf;ft[k;.

24.  fpj;jhidf; bfhz;L 7 kP MuKk;/ 24 kP cauKk; cila xU Tk;g[ totf; Tlhuk; 

cUthf;fg;gLfpwJ. brt;tf totf; fpj;jhdpd; mfyk; 4 kP vdpy;/ mjd; ePsk; fhz;f.

25. ,U nfhs=;fspd; Mu=;fs; tpfpjk; 4 : 7 vdpy; mtw;wpd; fd mst[fspd; tpfpjk; fhz;f.

26. bfhLf;fg;gl;l jut[g; g[s;spfSf;F tPr;R kw;Wk; tPr;Rf; bfGitf; fhz;f.

 63, 89, 98, 125, 79, 108, 117, 68.

27.  A kw;Wk; B Mfpa ,U tpz;zg;gjhuu;fs; IIT ?apy; nru;tjw;fhff; fhj;jpUg;gtu;fs;. ,tu;fspy; 

A nju;e;bjLf;fg;gLtjw;fhd epfH;jft[ 0.5. A kw;Wk; B ,UtUk; nju;e;bjLf;fg;gLtjw;fhd 

epfH;jft[  0.3 vdpy;/ B nju;e;bjLf;fg;gLtjw;fhd epfH;jft[ 0.8 vd epqgpf;ft[k;.

28.  p2 × q1 × r4 × s3 = 3,15,000 vd;wthW mika[k; vdpy; p, q, r kw;Wk; s Mfpatw;wpd; kjpg;g[fisf; 

fhz;f.
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gFjp - III

Fwpg;g[:  vitnaDk; 10 tpdhf;fSf;F tpilaspf;ft[k;. tpdh vz; 42?f;F fl;lhakhf tpilaspf;ft[k;.

 10×5=50
29.  f : A ® B vd;w rhu;ghdJ f(x) = 

3
2 2
x y

– 1, vd tiuaWf;fg;gLfpwJ. ,=;F A = {2, 4, 6, 10, 12}, 
B = {0, 1, 2, 4, 5, 0}  Mf ,Uf;Fk; nghJ rhu;g[  f  ?I gpd;tUk; Kiwfspy; Fwpf;ft[k;.

 (i) tupir nrhofspd; fzk;  (ii) ml;ltiz  (iii) mk;g[f;Fwp glk;  (iv) tiuglk;

30.  xU bjUtpYs;s tPLfSf;F 1 Kjy; 49 tiu bjhlu;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.

31. 5 + 55 + 555 + ...... vd;w bjhlu; tupirapd; Kjy; n cWg;g[fspd; TLjy; fhz;f.

32. fPH;f;fhQk; @d;W khwpfspy; mike;j xU=;fik neupay; rkd;ghl;Lj; bjhFg;g[fis jPu;f;f.

 x + 20 = 
3

2 2
x y

 + 10 = 2z + 5 = 110 – (y+z)

33. A = 
1 7

5 2 9
1 2

1 2 8
5 1

ab
a b

æ ö
æ ö ç ÷
ç ÷ ç ÷è ø ç ÷-è ø

+

,  B = 
1 7

5 2 9
1 2

1 2 8
5 1

ab
a b

æ ö
æ ö ç ÷
ç ÷ ç ÷è ø ç ÷-è ø

+

 vdpy; (AB)T = BTAT  vd;gijr; rupghu;f;ft[k;.

34.  'p' kPl;lu; ,ilbtspapy; 'a' kPl;lu; kw;Wk; 'b' kPl;lu; cauKs;s ,uz;L J}z;fs; cs;sd. J}

z;fspd; cr;rpapypUe;J vjpnua[s;s J}z;fspd; mof;F tiuag;gLk; nfhLfs; re;jpf;Fk; 

 g[s;spapd; caukhdJ 

1 7
5 2 9

1 2
1 2 8

5 1
ab

a b

æ ö
æ ö ç ÷
ç ÷ ç ÷è ø ç ÷-è ø

+
 kPl;lu; vd;gij epqgpf;ft[k;.

35. nfhz ,Urkbtl;o njw;wj;ij vGjp epqgpf;ft[k;.

36.  (8, 6), (5, 11), (–5, 12) kw;Wk; (–4, 3) Mfpa g[s;spfis Kidfshff; bfhz;l ehw;fuj;jpd; 

gug;igf; fhz;f.

37.  7x – 3y = –12, 2y = x + 3 Mfpa neu;f;nfhLfs; re;jpf;Fk; g[s;sp tHp bry;tJk; X-mr;Rf;F 

,izahdJkhd neu;f;nfhl;od; rkd;ghl;ilf; fhz;f.

38.  xU fy=;fiu tpsf;fj;jpd; cr;rpapypUe;J vjpbujpu; gf;f=;fspy; cs;s ,uz;L fg;gy;fs; 30° 
kw;Wk; 60° ,wf;ff; nfhzj;jpy; ghu;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 neu;f;nfhl;oy; mikfpd;wd 

vdpy;/ ,uz;L fg;gy;fSf;F ,ilg;gl;l bjhiyt[ 
4

3
h  kP. vd epqgpf;ft[k;.

39.  Xu; 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.

40.  mUs; jdJ FLk;g tpHhtpw;F 150 egu;fs; j=;Ftjw;F xU Tlhuk; mikf;fpwhu;. Tlhuj;jpd; 

mog;gFjp cUis totpYk; nkw;gFjp Tk;g[ totpYk; cs;sJ. xUtu; j=;Ftjw;F 4 r.kP 

mog;gFjp gug;g[k; 40 f.kP fhw;Wk; njitg;gLfpwJ. Tlhuj;jpd; cUisapd; cauk; 8 kP vdpy; 

Tk;gpd; cauk; fhz;f.

41. ,uz;L rPuhd gfilfs; Kiwahf xnu neuj;jpy; cUl;lg;gLfpd;wd.

 (i) ,uz;L gfilfspYk; xnuKf kjpg;g[ fpilf;f

 (ii) Kf kjpg;g[fspd; bgUf;fw;gyd; gfh vz;zhf fpilf;f

 (iii) Kf kjpg;g[fspd; TLjy; gfh vz;zhf fpilf;f

 (iv) Kf kjpg;g[fspd; TLjy; 1 Mf ,Uf;f

42.  A = {x∈W/x < 3), B = (x∈N/1 < x ≤ 5) kw;Wk; C = {3, 5, 7) vdpy; A × (B∪C) = (A×B) ∪ (A×C) 
vd;gijr; rupghu;f;ft[k;.
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gFjp - IV

Fwpg;g[: midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 2×8=16
43. m)  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.

(my;yJ)

 M)  mog;gf;fk; BC = 8 br.kP ÐA = 60° kw;Wk; ÐA ?d; ,U rkbtl;oahdJ BC ?I D vd;w 

g[s;spapy;  BD = 6 br.kP vd;wthW re;jpf;fpwJ vdpy;/ Kf;nfhzk; ABC tiuf.

44. m)  tu;&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; bjhlu;g[f;F 

xU tiuglk; tiuat[k;. mjid 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

(my;yJ)
 M)   y = x2 – 5x – 6 ?d; tiuglk; tiue;J/ mjidg; gad;gLj;jp x2 – 5x – 14 = 0 vd;w 

rkd;ghl;ilj; jPu;f;ft[k;.

***
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