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fz§fŸ, bjhl®òfŸ 
k‰W« rh®òfŸ01

gÆ‰á 1.1

1. Ñœ¡fh©gitfis g£oaš KiwÆš vGJf.

(i) {x ∈N : x2 < 121 k‰W« x xU gfh 

v©zhF«.}
(ii) (x – 1) (x +1) (x2 – 1) = 0  vD« rk‹gh£o‹ 

Äif _y§fË‹ fz«.

(iii) { x ∈N: 4 x + 9 <  52}

(iv) { x : x – 4
x + 2

 = 3, x ∈R – { – 2}

Ô®î :

(i)    A = { x ∈N, x2 < 121 k‰W« x X® gfh v©} 
v‹f.

       A = { 2, 3, 5, 7}.
(ii)   B = {(x – 1), (x  + 1), (x2 – 1) = 0 vD« 

rk‹gh£o‹ Äif _y§fË‹ fz«} v‹f.
 ⇒  x = 1, –1 ∴  B = {1}.
(iii)  C = {x ∈N, 4x + 9 < 52} v‹f.

 ⇒ C = {x ∈ N, 4x < 52 − 9}
 ⇒ C = {x ∈ N, 4x < 43}

 ⇒ C = x x N∈ <







,
43

4

 ⇒ C = {x ∈N, x = 10.75}

 ⇒ C = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}.

(iv)   D = x x
x

x, ,
−
+

= ∈ − −{ }







4

2
3 2R  v‹f

 ⇒ D = {x : x – 4 = 3x + 6, x ∈ R}
 ⇒ D = {x : − 4 − 6 = 3x − x, x ∈ R}
 ⇒ D = {x : −10 = 2x, x ∈ R}
 ⇒ D = {x : x = −5, x ∈ R} ⇒ D = {−5}.

2. {−1, 1} vD« fz¤ij¡ fz¡ f£lik¥ò 

KiwÆš vGJf.

Ô®î :  P = { –1, 1} v‹f

⇒   P  = {x ∈R∴ x v‹gJ x2 – 1 = 0 -‹ Ô®î}.
3. Ñœ¡fh©gdt‰WŸ vit KoîŸs fz«, 

KoÉšyhj  fz«  v‹gjid¡ F¿¥ãLf.

(i) {x ∈N: x  v‹gJ xU ïu£il¥ gil  

gfh v©}.
(ii) {x ∈N: x  v‹gJ xU x‰iw¥gil  

gfh v©}.
(iii) {x ∈Z: x  v‹gJ g¤ij Él¡ Fiwªj 

ïu£il¥ gil v©}.
(iv) {x ∈R: x  v‹gJ xU É»jKW v©}.
(v) {x ∈N: x  v‹gJ xU É»jKW v©}.

Ô®î :

(i) A = {x ∈ N, x v‹gJ xU  ïu£il¥ gil 
gfh v©} v‹f,

 ⇒ A = {2} ⇒  A xU KoîW fz«.

(ii) B = {x ∈N, x v‹gJ xU x‰iw¥ gil gfh 
v©} v‹f.

 ⇒ B = {3, 5, 7, 11......} xU Koîwh fz«.

(iii) C ={x ∈ Z, x v‹gJ g¤ij Él¡ Fiwªj 
ïu£il¥gil v©} v‹f.

 ⇒ C = {– ∞ ... – 4. – 2,  2, 4, 6, 8} Koîwh fz«.

(iv) D ={x ∈R, v‹gJ xU É»j KW v©} 
v‹f.

 ⇒ D = { É»j KW v©fË‹ fz«} xU 
Koîwh fz«.

(v) E = {x ∈N : x xU É»j KW v©}

 ⇒ E = 
1

1

2

1

3

1

4

1
, , , ............









 ⇒ E xU Koîwh fz«.

Òò¤jf Édh¡fŸ
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16 RuhÉ‹ ✤ 11 - M« tF¥ò  - fÂjÉaš ✤ bjhFâ 1 ✤ m¤âaha« 1 ✤ fz§fŸ,bjhl®òfŸ k‰W« rh®òfŸ

4. y = x2  v‹w tistiuÆÈUªJ y = 3 (x − 1)2  + 5 
v‹w tistiuia fhQ« goÃiyfis vGJf.

Ô®î : go   1
y = x2 Æ‹ tiugl« tiuf.

 

1–1–2–3–4–5 2 3 4 5

xx¢

y¢

y

–1

1

2

–2

–3

–4

–5

3

4

5

y = x2

go 2 :  y = (x − 1)2  XuyF  tyJ òw¤âš ef®¤j¥g£L 

tiua¥gL»wJ.

go 3 : y = 3(x − 1)2 - ‹ tiugl« y -m¢ir neh¡» 

mG¤j¥g£L mjhtJ x m¢áÈUªJ 

ÉyFtjhš tiua¥gL»wJ. Vbd‹whš 

(x − 1)2  MdJ 3 Mš bgU¡f¥g£L 

bgw¥gL»wJ. 3 > 1
go 4 :  y = 3(x − 1)2  + 5-‹ tiugl«  5 myFfŸ 

nkšneh¡» ef®tjhš bgw¥gL»wJ.

5. y =  sin  x v‹w rh®ãid tiuªJ mj‹ _y«

(i) y = sin (−x) (ii) y = −sin (−x)

(iii) y = sin
π
2

+





x  (iv) y = sin
π
2

−





x

M»at‰iw tiuf. (ï§F (iii), (iv), v‹git cos  x 
v‹gJ K¡nfhzÉaš _y« bjÇªJ bfhŸsyh«).

Ô®î :

(i)  y = sin (−x)

xx¢

y¢

y

–1

1

–π–2π 0 2ππ

2
–

π

2
3π

2
– 3π

2
π

y = −sin x-‹ tiugl« y = sin x- tiugl¤â‹  

y - m¢ir  bghW¤j ãuâgÈ¥ò tiuglkhF«.

(ii) y = −sin (−x)

–π–2π 0 π 2π
xx¢

y¢

y

–1

1

π

2
–

π

2

3π

2
– 3π

2

y = − sin (−x)-‹ tiugl« x m¢ir¥ bghW¤J  

sin (−x) ‹ ãuâgÈ¥ò tiuglkhF«.

(iii) y = sin
π
2

+





x

–π–2π 0 π 2π
xx¢

y¢

y

–1

1

π

2
–

π

2

3π

2
– 3π

2

y = sin x

sin
π
2

+





x -‹ tiugl« sin x  tiugl¤ij 
π
2

 

myFfŸ ïl¥g¡f ef®Édhš bgw¥gL»wJ.

(iv) y= sin
π
2

−





x

–π–2π 0 π 2π
xx¢

y¢

y

–1

1

π

2
–

π

2

3π

2

–3π

2

y = sin  = cos xπ
2

–






x

y = sin x

sin
π
2

−





x  -‹ tiugl« sin (−x)-‹ tiugl¤ij 

π
2

myFfŸ ty¥g¡f ef®Édhš bgw¥gL»wJ.
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[29] 

mo¥gil ïa‰fÂj«02
gÆ‰á 2.1

1. 7 1
4

22
7

, ,  0, 3.14, 4, −







M»a x›bthU 

v©Âidí« N, Q, R−Q mšyJ Z v‹w 

mo¥gilÆš vGJf.

Ô®î :   7 É»jKwh v©, 7  ∈ R – Q.

−1

4
 Fiw É»jKW v©, 

−1

4
 ∈ Q

0 xU KG, 0 ∈ Z, Q
3.14 = π Koîwh RHš j‹ika‰w jrk ã‹d«

⇒ 3.14 ∈ Q
4  xU Äif KG ⇒ 4 ∈ N, Z, Q.                    

22

7
3 14= ∈. R xU É»jKwh v© ⇒ 

22

7
3 14= ∈. R ∈Q

2. 3  xU É»jKwh v© vd¡ fh£Lf. (F¿¥ò  

2 ∉Q-¡F¥ ga‹gL¤âa Kiwia ã‹g‰wî«.)

  [First Mid - 2018]
Ô®î : 3 xU É»jKWv© v‹f.

∴ 3 =
m
n

 v‹f (m, n v‹gd 1 I¤ jÉu 

bghJtF¤â ïšyhjit)

ïUòwK« t®¡f¥gL¤j

  3 =  3 3

2

2

2 2= ⇒ =m
n

n m

⇒  3n2  =  m2

 2 Mš ïUòwK« bgU¡Ff

⇒   6n2  =  2m2 ⇒ 3(2n2) = 2m2

 2n2 MdJ 2-Mš tFgL« m2-« xU ïu£il 

v©

⇒  m xU ïu£ilahf ïU¡f nt©L«

⇒   m  =  2k , k ∈ N
⇒ 3n2 = (2k)2  ⇒ 3n2 = 4k2 

n xU ïu£il v©.  vdnt, m, n ïu£il 

v©fŸ 2-‹ fhuÂfŸ MF«. ïJ Kjš T‰iw 

Ku©ghLilajh¡F»wJ.

∴ 3  xU É»jKW v©zhf ïU¡f ïayhJ.

⇒ 3  xU É»jKwh v©zhF«.

vdnt Ã%ã¡f¥g£lJ.

3. jÅ¤j (m) e‹F tiuaW¡f¥g£l ïu©L 

É»jKwh v©fŸ cŸsdth vÅš,  m›ÉU 

É»jKwh v©fË‹ É¤âahr« xU É»jKW 

v©zhf ïU¡f Koíkh? Ãaha¥gL¤Jf.

Ô®î :  ïu©L bt›ntwhd É»jKwh v©fŸ  
2 3 4 3+( ) +( ),  v‹f.

 mt‰¿‹ É¤âahr« 2 3 4 3+( )− +( )   

 = 2 3 4 3+ − −  

 = 2 − 4 = –2  ïJ xU É»jKW v©zhF«.

4. ïUÉ»jKwh v©fË‹ TLjš É»jKW 

v©zhf mikíkhW É»jKwh v©fis¡ 

fh©f. ïU É»jKwh v©fË‹ bgU¡fš 

É»jKW v©zhf mikíkhW ïu©L 

É»jKwh v©fis¡ fhzKoíkh?

Ô®î :  ïu©L É»jKwh v©fŸ 5 7 7 7+ −,

v‹f.

 mt‰¿‹ TLjš = 5 7 7 7+ + −  = 12  ïJ 

xU É»jKW v©

  4 6 4 6+ −,  v‹w ïU É»jKwh v©fis 

vL¤J¡bfhŸnth«.

mt‰¿‹ bgU¡f‰gy‹ 4 6 4 6+( ) −( )
 = 4 6

2
2

− ( )  = 16−6 = 10 ïJ xU É»jKW 

v©

Òò¤jf Édh¡fŸ
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 x = −3 vd (2)–š ãuâÆl

 −8 = A(−4) ⇒ A = 2
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 ⇒  x + 7 = A (x2 + 1) + (Bx + C) 
 (x + 1)...(1)
  x = −1 vd (1)–š ãuâÆl

  6 = A(2) ⇒ −A = 3
 x2-‹ bfG¡fis ïUòwK« rk¥gL¤j

  0 = A+B ⇒ B=−3
  x = 0 vd 1–š ãuâÆl
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gÆ‰á 2.10

ÑnH bfhL¡f¥g£l mrk‹ghLfŸ F¿¡F« 

gFâia¡ fh©f.

1. x ≤ 3y, x ≥ y

Ô®î : x = 3y ⇒ x
3  

= y
 

Ô®î : x 0 3 6 −3
y 0 1 2 −1

x = y vÅš 

x 1 2 –1 –2
y 1 2 –1 –2

xx′

y′

y
x = y

-4

4

3 

2 

1 

0 3 6 9 −3 −6 −9 

x = 3y

−1 

−3

−2 

000000

111111111111

2. y ≥ 2x, − 2x + 3y ≤ 6

Ô®î :  y = 2x 

x 1 −1 2 −2
y 2 −2 4 −4

−2x + 3y = 6 ⇒ −2x = 6−3y ⇒ x = x y= −
−

6 3

2( )

x 0 −3
y 2 0

xx′

y′

y
y = 2x

−3

−4

−2 

4

3 

2 

1 

3

−2x + 3y = 6

0 1 2

−1 

222222222

1111111111

−3 −1 −2 
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[55]

K¡nfhzÉaš03
gÆ‰á 3.1

1. bfhL¡f¥g£l nfhz§fŸ vªj¡ fh‰gFâÆš 

mikí« v‹gij¡ fh©f.

(i) 25° (ii) 825° (iii) –55° (iv) 328°
(v) –230°

Ô®î : 
(i) 25° = Kjš fh‰gFâÆš mikí«.

25°

y

x

I

(ii) 825°
 825° = 2 × 360° + 105°  = (2 × 360°) +  

( 90°+ 15°) =  ïu©lh« fh‰gFâÆš mikí«.

 

105°

y

x

II

(iii) -55° =  eh‹fh« fh‰gFâÆš mikí«.

  

–55°

y

x

IV

(iv) 328°
 328° = 270° + 58° =  eh‹fh« fh‰gFâÆš 

mikí«.

 

IV

328°

y

x

(v) -230°
 –230° = -180° + (-50°)  =  ïu©lh« 

fh‰gFâÆš mikí«.

 

–230°

y

x

II

Òò¤jf Édh¡fŸ
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 ∴ θ-‹ Ô®î = 2
3

2 1n n n zπ π π+





+( ) ∈, ,  n ∈ Z

(ix) tan tan tanq q
p

q
p

+ +æ
è
ç

ö
ø
÷ + +æ

è
ç

ö
ø
÷

3

2

3
 = 3

⇒ tan

tan tan

tan tan

tan tan

tan tan

q
q

p

q
p

q
p

q
p

+
+

- ×
+

+

- ×

3

1
3

2

3

1
2

3

= 3

⇒ tan
tan tan

tan
tan

tan
q

q q
q

p
q

+
+

+
+

= =é
ëê

ù
ûú-

-
-

3

1 1 3
3

2

33

3
3∵ = 3

⇒ tan
tan tan tan tan

tan
q

q q q q

q
+

+( ) +( )+ -( )( )
-

1 3 3 1 3

1 3
2

= 3

⇒ tan
tan tan tan tan tan tan

tan
θ

θ θ θ θ θ θ
θ

+
+ + + + − − +

−
3 3 3 3 3 3

1 3

2 2

2 = 3

⇒ tan
tan

tan
q

q
q

+
-
8

1 3
2 = 3

⇒   tan
tan

tan
q

q
q

+
-
8

1 3
2

 = 3

⇒   
tan tan tan

tan

q q q
q

- +
-
3 8

1 3

3

2
 = 3

⇒   
3 3

1 3
3

3

2

tan tan

tan

q q

q

-( )
-

= = 3

⇒    3 (tan 3θ) = 3  

⇒   tan 3θ = 
3

3

1

3
=  

⇒   tan 3θ = tan π
6

⇒   3θ = + π
6

,n z∈ n ∈Z

    (∴ tan θ = tan α ⇒ θ = np + α)

⇒     θ = 
n n zπ π
3 18

+ ∈,  n ∈Z

   θ-‹ Ô®î = 
n n zπ π
3 18

+ ∈,  n ∈Z

 (x) cos 2θ = 5 1

4

+

   cos 2θ = 
5 1

4

+
= cos 36°

 ∵ �
cos36

5 1

4
= +




  

   36º = 36 × 36 36
180 5

5

°= × =π π

  ⇒ cos 2θ = cos π
5

  ⇒ 2θ = 2np ± π
5

, n ∈Z

  ⇒ θ = np ± π
10

, n ∈Z

  (xi) 2 cos2 x − 7 cos x + 3 = 0
   (cos x − 3) (2 cos x − 1) = 0 
  ⇒  (cos x − 3) = 0
  ⇒  cos x = 3
  ⇒  mšyJ(2 cos x −1) = 0 

  ⇒  cos x = 
1

2
 

  cos x = 3-Mf ïU¡f KoahJ

–3
 

−
1

2

   ∴ cos x = 
1

2
 

  ⇒  cos x = cos 
π
3

  ⇒  x = 2np ± π
3

 , n ∈Z

  ∴ x - ‹ Ô®î = 2nπ ± π
3

, n ∈Z

gÆ‰á 3.9

1. ∆ABC ïš 
sin
sin

sin(A B)
sin( )

A
C B C

=
−
−  

vÅš, a2, b2, c2 

M»ait xU T£L¤ bjhl® tÇirÆš mikí« 

vd ÃWîf.

Ô®î : sin N¤âu« sin sin sinA B C

a b c
= = = k

 = sin A = ak, sin B = bk, sin C = ck  ...(1)

   = 
sin

sin

sin

sin

A

C

A B

B C
=

−( )
−( )   

 vd bfhL¡f¥g£LŸsJ.

 (∴ sin A = sin (B + C) sin C = sin (A + B)

 ⇒  
sin

sin

sin

sin

B C

A B

A B

B C

+( )
+( ) =

−( )
−( ) = 

sin

sin

sin

sin

B C

A B

A B

B C

+( )
+( ) =

−( )
−( )

 ⇒ sin (B + C)·sin (B–C) = sin(A+B) sin(A–B)
 ⇒ sin2B – sin2C = sin2A – sin2B
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20. ΔABC ïš   [Hy - 2018]

 (i) sin A
2

sin B
2

sin C
2

 > 0

 (ii) sin A sin B sin C > 0
(1) (i) k‰W« (ii) M»a ïu©L« c©ik

(2) (i) k£Lnk c©ik

(3) (ii) k£Lnk c©ik

(4) (i) k‰W« (ii) M»a ïu©L« c©ikÆšiy

F¿¥ò :   ΔABC-š sin sin sin
A

2

B C

2 2
0> nkY« sin A sin B 

sin C > 0. ïu©L« rÇ. I k‰W« II fh‰gFâÆš.
 [Éil : (1) (i) k‰W« (ii) M»a ïu©L« c©ik]

muR nj®î Édh - Éil

1 kâ¥bg©

rÇahd mšyJ Äfî« V‰òila ÉilÆid¤ 

nj®ªbjL¡fî«.

1. ΔABC Æš tan 
A
2

æ
è
ç

ö
ø
÷  [Qy - 2019]

(1) s b s c
bc

-( ) -( )  (2) 
s s a

bc
-( )

(3) s b s c
s s a
-( ) -( )

-( )
 (4) s s a s b s c-( ) -( ) -( )

 [Éil : (3) s b s c
s s a
-( ) -( )

-( )
]

2. 
cos

cos
3

2 2 1
1
2

q
q -

=  vÅš θ -‹ kâ¥ò [Qy - 2019]

(1) θ = np + p
3

  (2) θ = 2np + p
3

(3) θ = 2np ± p
6

  (4) θ = np ± p
6

 [Éil :(2) θ = 2np + p
3

]

3. 1 + cos (x – y) = 0 vÅš,  [Qy - 2019]
(1) cos x – cos y = 0 (2) cos x + cos y = 0
(3) cos x + sin y = 0 (4) cos x + cos y = 0
 [Éil : (2)cos x + cos y = 0]

4. cos 1º + cos 2º + cos 3º + ......+ cos 179 =  __________.
 [Qy - 2018]

(1) 0 (2) 1 (3) –1 (4) 89

F¿¥ò :  = (cos 1º + cos 179) + (cos 2º + cos 178º) +  
 (cos 3º + cos 177º) + ...
 = 2 cos 90º cos 89 + 2 cos 90º cos 88 +... 
 = 0 + 0 +...  = 0 [Éil : (1) 0]

5. sec θ = x + 
1

4x
, vÅš, sec θ + tan θ =  [Qy - 2018]

(1) x, 1
x

   (2) 2x, 1
x

(3) –2x, 1

2x
   (4) – x, 1

x
, x

F¿¥ò :   sec θ  = x + 
1

4x
 ... (1)

  tan2 θ = sec2 θ – 1

  tan2 θ = x
x

+





1

4

2

 – 1
 (1) ÈUªJ

  tan2 θ = x2 + 
1

16

1

22x
+  – 1

   = x2 + 
1

16

1

22x
−

  tan2 θ = x
x

−





1

4

2

  tan θ = ± x
x

−





1

4

  tan θ = 
1

4x vÅš 

  sec θ + tan θ = x + 
1

4x  + x – 
1

4x  = 2x

  tan θ = – x
x

−





1

4
vÅš 

  sec θ + tan θ = x + 
1

4x  – x +
1

4x  = 
1

2x

 [Éil : (2) 2x, 1
x

]

6. sin cos 5
13

1−



 ‹ kâ¥ò [Hy - 2018]

(1) 12

13
 (2) 5

13
 (3) 

5

12
 (4) 1

F¿¥ò :   AB = 13 5
2 2− = 169 25−  = 144  = 12

 
A

13

B C5
θ [Éil : (1) 12

13
]

7. 
sin10 cos10
cos10 + sin10

º º
º º
− -‹ kâ¥ò [m.kh.É  & Hy- 2018]

(1) tan 35º (2) 3  (3) tan 75º (4) 1

This is only for Sample 
for Full Book order Online and Available at All Leading Bookstores

orders@surabooks.com Ph: 9600175757 / 8124201000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                                                            www.TrbTnpsc.Com

Send Your Question Papers & Answer Keys to Our E-mail ID:  Padasalai.Net@gmail.com

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

https://www.Padasalai.Net/
https://www.padasalai.net/


nr®¥ãaš k‰W« 

fÂj¤ bjhF¤j¿jš04
gÆ‰á 4.1

1. (i)  xUt® ïuî ÉUªâ‰fhf xU czî 

ÉLâ¡F br‹wh®. m§»Uªj czî 

g£oaÈš 10 ïªâa k‰W« 7 Ód czî 

tiffŸ ïUªjd. xU ïªâa mšyJ xU 

Ód czit mt® v¤jid tiffËš 

nj®ªbjL¡f Koí«?

 (ii)  X® filÆš 3 Éâkhd k»GªJ 

bgh«ikfS«, 2 Éjkhd bjhl® t©o 

bgh«ikfS« cŸsd. xU FHªij xU 

k»GªJ bgh«ikiaí« k‰W« xU bjhl® 

t©o bgh«ikiaí« v¤jid tÊfËš 

nj®ªbjL¡fyh«?

 (iii)  1, 2, 3, 4, 5 v‹w ïy¡f§fis âU«g tuhj 

KiwÆš ga‹gL¤â v¤jid  ïu©L - 

ïy¡f v©fis cUth¡fyh«?

 (iv)  10 ïU¡iffŸ cŸs mu§»š _‹W 

eg®fŸ EiH»wh®fŸ. v¤jid tÊfËš 

mt®fŸ mªj ïU¡ifÆš mkuyh«?

 (v)  5 eg®fis xU tÇirÆš v¤jid 

tÊfËš mku it¡fyh«?

Ô®î :

(i) xUt® 10 ïªâa czit 10 tÊÆY« 7 Ód 

czit 7 tÊÆY« nj®î brŒa Koí«.

  ∴ T£LjÈ‹ mo¥gil¡ bfhŸifÆ‹go 10 
ïªâa‹ k‰W« 7 Ód czit (10 + 7) = 17 
tÊfËš nj®î brŒayh«. 

(ii) 3 Éjkhd k»GªJ bgh«ikfis = 3 

tÊfËš th§fyh«.

 2 Éjkhd bjhl®t©o bgh«ikfis  = 2 
tÊfËš th§fyh«.

 bgU¡fÈ‹ mo¥gil¡bfhŸifÆ‹go 

 = (3 × 2) = 6 tÊfËš th§fyh«.

(iii) g¤JfŸ x‹WfŸ

4 5
 

	 	x‹whtJ	ïl¤ij	1,2,3,4,5 v‹w v©fis¥ 

ga‹gL¤â	5 tÊfËš Ãu¥gyh«.

	 	g¤jhtJ	ïl¤ij	4 tÊfËš Ãu¥gyh«.

  ∴ ïu©L ïy¡f v©fis (vªj v©Q« 

âU«g tuhj KiwÆš 4 × 5 = 20 tÊfËš 

Ãu¥gyh«.

(iv) Kjš kÅj® xU ïU¡ifÆš = 10 tÊfËš 

mkuyh«

  ïu©lhtJ kÅj® xU ïU¡ifÆš = 9 

tÊfËš mkuyh«

  _‹whtJ kÅj® xU ïU¡ifÆš = 8 

tÊfËš mkuyh«.

  ∴ bgU¡fÈ‹ mo¥gil¡ bfhŸifÆ‹go 

_‹W kÅj®fŸ = 10 × 9 × 8 = 720 tÊfËš 

mkuyh«.

(v) 5 eg®fis mku it¡f 5 ïU¡iffŸ njit

 Kjš egiu mku it¡f = 5 tÊfŸ

  2 tJ egiu mku it¡f = 4 tÊfŸ

  3 tJ egiu mku it¡f = 3 tÊfŸ

  4 tJ egiu mku it¡f = 2 tÊfŸ

  5 tJ egiu mku it¡f = 1 tÊ

 ∴ 5 eg®fisí« mkuit¡f = 5 × 4 × 3 × 2 × 1
 bgU¡fÈ‹ mo¥gil¡bfhŸifÆ‹go = 120 

tÊfŸ »il¡F«

2. (i)  xU miyngáÆš 6 bt›ntwhd 

ïy¡f§fis¡ bfh©l flî¢ brhš 

cŸsJ. mªj flî¢brhšiy Û£blL¡f 

mâf g£r« v¤jid Ka‰áfis brŒa 

nt©L«?
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114 RuhÉ‹ ✤ 11 - M« tF¥ò  - fÂjÉaš ✤ bjhFâ 1 ✤ ghl« 4 ✤ nr®¥ãaš k‰W« fÂj¤ bjhF¤j¿jš

 NGH	 ia	 KjÈš	 it¤J	 vGj¥gL«	 brh‰fË‹	

v©Â¡if  = 2! = 2
 NGHI	ia	KjÈš	it¤J	vGj¥gL«	brh‰fË‹	

v©Â¡if = 1! = 1
 NGHIT	ia	KjÈš	it¤J	vGj¥gL«	brh‰fË‹	

v©Â¡if= 1! =  1
 24 + 24 + 24 + 6 + 2 + 1 +1 = 85
  ∴ 85	tJ	vG¤J¢ru«	= NIGHT

18. FUNNY v‹w th®¤ijÆš cŸs vG¤Jfis 

tÇir  kh‰w¤â‰F c£gL¤â¡ »il¡F« 

vG¤J¢ ru§fis M§»y mfuhâÆš cŸsJ 

ngh‹W tÇir¥gL¤J«nghJ FUNNY v‹w 

th®¤ijÆ‹ ju« fh©f.

Ô®î : FUNNY-š	cŸs	vG¤JfŸ	= 5
 M§»y mfuhâ¥go vGj vd F,N,N,U,Y bgwyh«

 N ïUKiw tªJŸsJ

 ∴ F I KjÈš	bfh©L	vGj¥gL«	th®¤ijfË‹	

v©Â¡if  = 3! = 6
 FUNNY I KjÈš bfh©L vGj¥gL« 

th®¤ijfË‹	v©Â¡if	= 1! = 1
 ∴ FUNNY	v‹w	th®¤ijÆ‹	ju«	=  6 + 1  = 7

19. 1, 2, 3, 4 k‰W« 5 v‹w ïy¡f§fŸ Û©L« 

âU«g tuhj tifÆš cUthF« všyh  

4-ïy¡f v©fË‹ T£L¤ bjhif fh©f.

Ô®î : 1,2,3,4,5 v‹w IªJ v©fis¡ bfh©L eh‹F 

ïy¡f v©fis cUth¡F« tÊfŸ = 5P4 = 120.
	 x‹W¡fhd	ïl¤âš	cŸs	v©fË‹	TLjiy¡	

fh©ngh«.

	 x‹wh«	 ïl¤âš	 1 tUkhW mikí« 4 ïy¡f 

v©fŸ = 4P3 = 24
 ïij¥nghynt k‰w v©fŸ 2, 3, 4, 5 ït‰iw 

x‹wh«	 ïl¤âš	 tUkhW	 mikí«	 v©fŸ	 24 

jlitfŸ

 ∴ 120 v©fË‹ TLjš 

 = (4P3 × 1) (4P3 × 2) (4P3 × 3) (4P3 × 4) (4P3 × 5)
 =  4P3 (1 + 2 + 3 + 4 + 5)
 = 4P3 15 = 24 ×15 = 360
  10« ïy¡f§fË‹ TLjš = 3600

  100« ïy¡f§fË‹ TLjš = 36000
1000« ïy¡f§fË‹ TLjš = 360000
∴ »il¡F« 4 ïy¡f v©fË‹ TLjš 
= 360 + 3600 + 36000 + 360000 = 399960

20. 0, 2, 5, 7, 8 v‹w ïy¡f§fŸ Û©L« tuhj 

tifÆš cUth¡f¥gL« všyh 4-ïy¡f 

v©fË‹ T£L¤ bjhifia fh©f.

Ô®î : 
MÆu« üW g¤J x‹W

4 4 3 2
 bfhL¡f¥g£l eh‹F ïy¡f§fŸ 0, 2, 5, 7, 8
 4 ïy¡f v©fis mik¡F« tÊfŸ 

 4 × 4 × 3 × 2 = 96.
 bkh¤j«	 96, ïâš 24 v©fŸ	ó{Ía¤âš	Koí«.  
 18 v©fŸ 2-š Koí«

 18 v©fŸ 5-š Koí«

 18 v©fŸ 7-š Koí«

 18 v©fŸ 8-š Koí« 

	 x‹wh«	ïl¤â‰fhd	TLjš	

 (24 × 0) + (18 × 2) + (18 × 5) + (18 × 7) + (18 × 8)
 = 18 (2 + 5 + 7 + 8) = 18 × 22 = 396
 ∴4 ïy¡f§fË‹ TLjš 
 = 396 + 3960 + 39600 + (24 × 22) × 1000 = 571956

gÆ‰á 4.3

1.  nC12 = nC9  vÅš, 21Cn I¡ fh©f?

Ô®î :  nCx = nCy ⇒ x = y   mšyJ  x + y = n
 ⇒  12 + 9  = n
 ⇒  n  = 21
 ⇒  21Cn  = 21C21 = 1 [∴ nCn =1]

2.  15C2r − 1 = 15C2r + 4    vÅš, r I¡ fh©f?

Ô®î :   nCx =  nCy 
   15C2r − 1 =  15C2r + 4 
 vd bfhL¡f¥g£LŸsJ

   nCx =  nCy ⇒ x = y  mšyJ 
    x + y = n
 ek¡F »il¥gJ  2r − 1 =  2r + 4r
  1 ≠ 4 Mf ïU¡f KoahJ (mšyJ)

   2r − 1 + 2r + 4 =  15
   4r + 3 =  15 ;  4r = 12

 ⇒    r = 
12

4
3=

   ∴ r =  3
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21. 2 k‰W« 3 v‹w ïy¡f§fis bfh©L 

cUth¡f¥gL« 10 ïy¡f v©fË‹ 

v©Â¡if

(1) 10C2 + 9C2   (2) 210

(3) 210 – 2    (4) 10!
F¿¥ò :  2 k‰W« 3 v‹w ïy¡f§fis bfh©L 

cUth¡f¥gL« 10 ïy¡f v©fË‹ 

v©Â¡if 210.  [Éil : (2) 210]
22. Pr v‹gJ rPr I F¿¤jhš 1 + P1 + 2P2 + 3P3 +...+ 

nPn v‹w bjhlÇ‹ TLjš

(1) Pn+1   (2) Pn+1 – 1
(3) Pn–1 + 1  (4) (n+1)P(n–1)

F¿¥ò : 1 11 2 2 3 3 1+ + + + = +.... n n n
 ⇒ Ã%gz« n  = 1 v‹f, 
 LHS = 1 + 1 = 2; RHS = 2  = 2
 n = 1¡F rÇ, n = 0 ¡F« Tl ïJ rÇ, n = k ¡F 

rÇ v‹f.

 1 11 2 2 3 3 1+ + + + = +.... n n k  
⇒  1 11 2 2 3 3 1 1+ + + + + + + +.... ( )k k k k
 k k k k k+ + + + = + + +1 1 1 1 1 1( ) [ ]  
⇒ k k k+ + = +1 2 2( )

 ïJ k + 1¡F«	 rÇ,	 fÂj¤	 bjhF¤j¿jš	

Kiw¥go, všyh n ≥ 0, n ∈ Z¡F« rÇahF«. 
 [Éil : (2)Pn+1 – 1]

23. Kjš n x‰iw ïaš v©fË‹ bgU¡fÈ‹ 
kâ¥ò [Qy - 2018]
(1) 2nCn× nPn   (2) 1

2







n
 × 2nCn× nPn

(3) 1

4







n × 2nCn × 2nPn (4) nCn × nPn

F¿¥ò :  1. 3 . 5 ...(2n –1) = 1 2 3 4 2 1 2

2 4 2

⋅ ⋅ ⋅ −
⋅
...( ) ( )

...( )

n n
n

⇒ 2

2

1

2

2n
nn

n
n

n
n

n= 



 ×. C P  

 [Éil : (2) 1

2







n

 2nCn× nPn]

24.  nC4 ,
 nC5, 

nC6 M»ait APÆš (T£L¤bjhlÇš) 

cŸsd vÅš,  n-‹ kâ¥ò [m.kh.É - 2018]
(1) 14 (2) 11 (3) 9  (4) 5

F¿¥ò : bfhL¡f¥g£LŸs nC4, 
nC5. 

nC6  M»ait AP 
Æš cŸsd. 

 ⇒ 2nC5 = nC4 + nC6 

 ⇒ 
2

5 5 4 4 6 6

n
n

n
n

n
n−

=
−

+
−

 = 
2

5 5 4 4 6 6

n
n

n
n

n
n−

=
−

+
−

 ⇒ 
2

5 5

1

4 4

1

6 6n n n−
=

−
+

−.
 = 2

5 5

1

4 4

1

6 6n n n−
=

−
+

−.

 ⇒ 
2 4 6

4 5 5 6

5 6

4 5 6 4

4 5

6 4 5 6

( )

( ) .

.

. .

( )( )

( )( )

n
n n n

n n
n n n

−
− −

=
−

+ − −
− − −

 = 
2 4 6

4 5 5 6

5 6

4 5 6 4

4 5

6 4 5 6

( )

( ) .

.

. .

( )( )

( )( )

n
n n n

n n
n n n

−
− −

=
−

+ − −
− − −

    
2 4 6

4 5 5 6

5 6

4 5 6 4

4 5

6 4 5 6

( )

( ) .

.

. .

( )( )

( )( )

n
n n n

n n
n n n

−
− −

=
−

+ − −
− − −

 ⇒ 
12 4

4 6

30

4 6

4 5

4 6

( ) ( )( )n
n n

n n
n

−
−

=
−

+ − −
−

 = 12 4

4 6

30

4 6

4 5

4 6

( ) ( )( )n
n n

n n
n

−
−

=
−

+ − −
−

 ⇒ 12n – 48 = 30 + n2– 9n + 20 
 ⇒ n2– 21n + 98 = 0

   (n – 14) (n – 7) = 0 
 ⇒  n = 14 (mšyJ) n = 7.  [Éil : (1) 14]

25. 1 + 3 + 5 + 7 +...+ 17 -‹ kâ¥ò

(1) 101 (2) 81 (3) 71 (4) 61
F¿¥ò : 1 + 3 + 5 + 7 + ... + 17 = 92 = 81  [Éil: (2) 81]

muR nj®î Édh - Éil

1 kâ¥bg©

rÇahd mšyJ Äfî« V‰òila ÉilÆid¤ 

nj®ªbjL¡fî«.

1. v©nfhz¤âš cŸs _iyÉ£l§fË‹ 
v©Â¡if [Qy - 2019]
(1) 28 (2) 20 (3) 10 (4) 16

F¿¥ò : v©	nfhz¤âš	cŸs	_iy	É£l§fŸ

  = 8C2 – 8 =
8 7

1 2

´
´  = 28 – 8 = 20 [Éil : (3) 20]

2. “MAXIMUM”, v‹w th®¤ijÆYŸs 

vG¤J¡fis ga‹gL¤â bjhl®¢áahf ïU 

cÆbuG¤J¡fs mšyhj tifÆš v¤jid 

th®¤ijfis cUth¡f ïaY«? [Qy - 2019]

(1) 4!   (2) 3!× 4!
(3) 7!   (4) 5!

F¿¥ò :  MAXIMUM, v‹w	 th®¤jijÆÈUªJ	

ïu©L	 bkŒ	 vG¤J¡fŸ	 x‹whf	 ïšyh«y	

v¤jid	 th®¤ijfŸ	 cŸsJ.	 MAXIMUM 
v‹w	 th®¤ijÆš 4 bkŒ	 vG¤J¡fŸ	 k‰W«	

_‹W	 cÆ®	 vG¤J¡fŸ	 c©L.	 òŸËÆl¥g£l	

ïl§fËš	 Ãu¥g¥gl	 nt©oa	 vG¤JfŸ  
MXMM.

 vdnt	njitahd	th®¤ijfŸ 3! × 
4

3

!

!
 = 4!

  [Éil :  (1) 4!]
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<UW¥ò¤ nj‰w«, 

bjhl®KiwfŸ  

k‰W« bjhl®fŸ
05

gÆ‰á 5.1

1. ÉÇîgL¤Jf. (i) 2
32

3

x
x

−



  

 (ii) 2 3 1 2 3 1
2 2

4
2 2

4

x x x x− −( ) + + −( )
Ô®î :

(i)  2
32

3

x
x

−





 (x−a)n = xn + nC1 x
n−1 (−a)1 + nC2 x

n−2 (−a)2…+ (−a)n

⇒ 2
32

3

x
x

−



 = 2 2

3
2

3 32
3

3
1

2
2

1

3
2

2
1

2 3

x x
x

x
x x( ) + ( ) −





+ ( ) −





+ −





C C

 
2 2

3
2

3 32
3

3
1

2
2

1

3
2

2
1

2 3

x x
x

x
x x( ) + ( ) −





+ ( ) −





+ −





C C

 = 8 3 4
3 3 2

2 1
2

9 276 4 2

2 3
x x

x
x

x x
+ ( ) −





+ ×
× ( )





+ −





  = 8 36 54
276 3

3
x x

x
− + −

(ii) 2 3 1 2 3 1
2 2

4
2 2

4

x x x x− −( ) + + −( )
  = 2 2 3 1 2 3 1 2 3 1

2
4

4 2
3

2
1

4

2

2
2

2
2

4

3

2
1

x x x x x x x( ) − ( ) − −( ) + ( ) − −( ) + ( ) −C C C
1

22
3

2
4

2
4

4 2
3

2
1

4

2

2
2

3 1

2 2 3 1 2 3 1

( ) + −( )





+ ( ) + ( ) −( ) + ( ) −

x

x x x xC C
1

xx x x x2
2

4

3

2 2
3

2
4

2 3 1 3 1( ) + ( ) −( ) + −( )





C 
2 2 3 1 2 3 1 2 3 1

2
4

4 2
3

2
1

4

2

2
2

2
2

4

3

2
1

x x x x x x x( ) − ( ) − −( ) + ( ) − −( ) + ( ) −C C C
1

22
3

2
4

2
4

4 2
3

2
1

4

2

2
2

3 1

2 2 3 1 2 3 1

( ) + −( )





+ ( ) + ( ) −( ) + ( ) −

x

x x x xC C
1

xx x x x2
2

4

3

2 2
3

2
4

2 3 1 3 1( ) + ( ) −( ) + −( )





C

 
2 2 3 1 2 3 1 2 3 1

2
4

4 2
3

2
1

4

2

2
2

2
2

4

3

2
1

x x x x x x x( ) − ( ) − −( ) + ( ) − −( ) + ( ) −C C C
1

22
3

2
4

2
4

4 2
3

2
1

4

2

2
2

3 1

2 2 3 1 2 3 1

( ) + −( )





+ ( ) + ( ) −( ) + ( ) −

x

x x x xC C
1

xx x x x2
2

4

3

2 2
3

2
4

2 3 1 3 1( ) + ( ) −( ) + −( )





C2 2 3 1 2 3 1 2 3 1
2

4
4 2

3
2

1
4

2

2
2

2
2

4

3

2
1

x x x x x x x( ) − ( ) − −( ) + ( ) − −( ) + ( ) −C C C
1

22
3

2
4

2
4

4 2
3

2
1

4

2

2
2

3 1

2 2 3 1 2 3 1

( ) + −( )





+ ( ) + ( ) −( ) + ( ) −

x

x x x xC C
1

xx x x x2
2

4

3

2 2
3

2
4

2 3 1 3 1( ) + ( ) −( ) + −( )





C  =  

2 2 3 1 2 3 1 2 3 1
2

4
4 2

3
2

1
4

2

2
2

2
2

4

3

2
1

x x x x x x x( ) − ( ) − −( ) + ( ) − −( ) + ( ) −C C C
1

22
3

2
4

2
4

4 2
3

2
1

4

2

2
2

3 1

2 2 3 1 2 3 1

( ) + −( )





+ ( ) + ( ) −( ) + ( ) −

x

x x x xC C
1

xx x x x2
2

4

3

2 2
3

2
4

2 3 1 3 1( ) + ( ) −( ) + −( )





C
2 2 3 1 2 3 1 2 3 1

2
4

4 2
3

2
1

4

2

2
2

2
2

4

3

2
1

x x x x x x x( ) − ( ) − −( ) + ( ) − −( ) + ( ) −C C C
1

22
3

2
4

2
4

4 2
3

2
1

4

2

2
2

3 1

2 2 3 1 2 3 1

( ) + −( )





+ ( ) + ( ) −( ) + ( ) −

x

x x x xC C
1

xx x x x2
2

4

3

2 2
3

2
4

2 3 1 3 1( ) + ( ) −( ) + −( )





C

 = 2 2 2 3 1 3 1
2

4
4

2

2
2

2
2

2
4

x x x x( ) + ( ) −( ) + −( )





C

 
= ( ) + ×

×
× × −( ) + −( )













2 16
4 3

2 1
4 9 1 3 1

8

2

4 2 4 2
2

x x x x

 = 2 16 216 1 81 1
8 4 2 2

2

x x x x+ −( ) + −( )





2. kâ¥ò¡ fh©f. 

(i) 1024 (ii) 994 (iii) 97

Ô®î :

(i) (a + b)n = nC0a
n b0 + nC1a

n−1 b1 + nC2a
n−2 

b2+…………….+ nCna
0 bn

⇒  (102)4 = (100+2)4 = (100)4 + 4 C1(100)3(2)1 + 
4 C2(1002)(22) + 4 C3(1001) (23) + 4 C4(1000) 
 (24)

= 100000000 + 2(1000000)(2) + = + + × + +100000000 4 1000000 2
4 3

2 1
10000 4 400 8 16( )( )

( )

( )
( )( ) ( )(10000)(4) 

= 100000000 + 8000000 + 240000 + 3200 + 16
 =  108,243,216
(ii)  (a − b)n = nC0 a

n − nC1a
n−1 b  + nC2 a

n−2 

b2+………+ nCna
0 bn [Qy - 2018]

⇒ 994 = (100−1)4

 = 1004 −4C11003+4C21002 −4C3 100 (13) + 14

 = 100000000 4 1000000
4 3

2 1
10000 4 100 1

2

− ( ) + ×
×

( ) − ( ) +

 = 100000000 – 4000000 + 60000 – 400 + 1
 = 96,059,601  
(iii) ∵ (a − b)n = nC0 a

n − nC1a
n−1 b  + nC2 a

n−2 b2 

 +………+ nCn
 bn

⇒ 97 = (10−1)7 =107 −7C1106 +7C2105 −7C3 104 + 
 7C4 103 −7C5 102 + 7C6 10−1

= 10000000 7 1000000
7 6

2 1
100000

7 6 5

3 2 1
1000

7 6

2

3 3

− ( ) + ×
×

( ) − × ×
× ×

( ) − ×
××

( ) + ( ) −
1

100 7 10 1

Òò¤jf Édh¡fŸ
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10. kâ¥ò¡ fh©f. 
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rÇahd mšyJ Äfî« V‰òila ÉilÆid¤ 

nj®ªbjL¡fî«

1. 2 + 4 + 6 +...+ 2n -‹ kâ¥ò

(1) 
n n −( )1

2
  (2) 

n n +( )1

2

(3) 
2 2 1

2

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

F¿¥ò : 2 + 4 + 6 + ... + 2n 
 = 2 (1 + 2 + 3 + ... n) = 2

1

2
1

n n n n( )
( )

+
= +

 [Éil : (4) n (n + 1)]
2. (2 + 2x)10  ïš x6 -‹ bfG [Qy - 2018]

(1) 10C6   (2) 26

(3) 10C6 2
6    (4) 10C6 2

10

F¿¥ò : (2 + 2x)10  x6 - ‹ bfG 
 ⇒ 10C6 (2)10–6 (2x)6  = 10C6 2

426x6

 bfG 10C6 2
10  [Éil : (4) 10C6 2

10]

3. (2x + 3y)20 v‹w ÉÇÉš x8y12 -‹ bfG

 [m.kh.É - 2018]

(1) 0   (2) 28312

(3) 28312 + 21238  (4) 20C8 2
8312

F¿¥ò : (2x + 3y)20, x8 y12  bfh©oU¡F« cW¥ò
 20C12 (2x)20–12 (3y)12 =  20C12 2

8312x8 y12

bfGthdJ 20C12 2
8312 = 20C8 2

8312 (  20C12 = 20C8)

 [Éil : (4) 20C8 2
8312]

4. r -‹ všyh kâ¥ò¡F« nC10 > nCr vÅš n-‹ 

kâ¥ò

(1) 10 (2) 21 (3) 19 (4) 20

F¿¥ò : 20C10>
20Cr všyh r -‹ kâ¥ò¡F« [Éil : (4) 20]

5. ïU v©fË‹ T£L¢ruhrÇ a  k‰W« bgU¡F¢ 

ruhrÇ g vÅš, [m.kh.É- 2018]
(1) a ≤ g  (2) a ≥ g (3) a = g  (4) a > g

F¿¥ò : AM  > GM ⇒  a >  g [Éil : (2) a > g]
6. (1 + x2)2 (1 + x)n = a0 + a1x + a2x

2 + ... + x n+4 
k‰W« a0, a1, a2 M»ait T£L¤ bjhl® Kiw 

vÅš n-‹ kâ¥ò

(1) 1 (2) 2 (3) 3 (4) 4

F¿¥ò : (1+x2)2 (1+x)n  = (1 + 2 + )(1+ +
2 4x x nx n n x( )

...)
−1

2

2

 ∴a0 = 1; a1 = n1; a2 = 
n n( )−

+
1

2
2

  a0, a1, a2M»aitAP

 ∴ +
−

+1
1

2
2

n n( )
 = 2n ⇒   2 + n2 – n + 4 = 4n

 n2 – 5n + 6 = 0
 (n – 2) (n – 3) = 0 ⇒ n = 2 (m) 3
 [Éil : (2) 2 (m) (3) 3]

7. a, 8, b v‹gd T£L¤bjhl® Kiw, a, 4, b 
v‹gd bgU¡F¤ bjhl® Kiw k‰W« a, x, b 
v‹gd ïir¤bjhl® Kiw vÅš,  x-‹ kâ¥ò

(1) 2 (2) 1 (3) 4 (4) 16

F¿¥ò : a + b = 16, ab  = 16, x = 
2ab
a b+

 ⇒ x  =  
2 16

16

×
 = 2

 [Éil : (1) 2]

8. 
1
3

1
3 2 3 2 2

, , ,...
+ +

1
v‹w bjhl®Kiw

(1) T£L¤ bjhl®Kiw

(2) bgU¡F¤ bjhl®Kiw 
(3) ïir¤ bjhl®Kiw

(4) T£L bgU¡F¤ bjhl®Kiw
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ïU gÇkhz 

gFKiw toÉaš06
gÆ‰á 6.1

1. ÑnH bfhL¡f¥g£LŸs Ma¤bjhiyfis 

cila efU« òŸË P-‹ Ãak¥ghijÆ‹ 

rk‹gh£il¡ fh©f. ï§F α  xU JizayF 

MF«.

(i) (9 cos α, 9 sin α) (ii) (9 cos α, 6 sin α)

Ô®î :

  (i)  P(h, k) efU« òŸË, h = 9cos α, k = 9sinα 

h k
9 9

= =cos sina,  a  

   α it KGtJ« Ú¡f, t®¡f¥gL¤j

   
h h
9 9

1

2 2

2 2æ
è
ç

ö
ø
÷ + æ

è
ç

ö
ø
÷ = + =cos sina a

         
h k2 2

81 81
1+ =   [sin2 α + cos2 α = 1] 

          h2 + k2 = 81

   P (h, k) ‹ Ãak¥ghij x2 + y2 = 81

  (ii) 9cos sina,  6 a( )

   P (h, k) efU« òŸË h = 9cosα, k = 6sinα 

   α it Ú¡f, t®¡f¥gL¤â T£l

   
h k
9 6

2 2

2 2æ
è
ç

ö
ø
÷ + æ

è
ç

ö
ø
÷ = +cos sina a

          
h k2 2

81 36
1+ =   ∵cos sin

2 2
1α α+ =( )

   ∴ P (h, k) ‹ Ãak¥ghij = 
x y2 2

81 36
1+ =

2. (i)    x-m¢áÈUªJ ïu©L myFfŸ k‰W«

 (ii)  y-m¢áÈUªJ _‹W myFfŸ v‹w khwhj 

bjhiyÉš efU« òŸË P-‹ Ãak¥ghijÆ‹ 

rk‹gh£il¡ fh©f.

Ô®î :   

P (h,2)

α 
20 xx¢

y¢

y
 (i)  x m¢áÈUªJ 

2 myFfŸ 

öu¤âš efU« 

òŸË P(h, k) 
x m¢á‰F 

ïizahd 

nfh£o‹ 

rk‹ghL

         y = c
     ∴ c = 2
   ∴ P (h, k) ‹ Ãak¥ghij 

         y = 2
 (ii) y m¢á‰F ïizahd nfh£o‹ rk‹ghL 

x = k 
  y m¢áÈUªJ 3 myFfŸ öu¤âš efU« 

òŸË P (h, k)-‹ Ãak¥ghij

   x = 3

P (3, k)

xx¢

y¢

y

[157]
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gÆ‰á 6.4

1. x – 2y – 3 = 0  k‰W« x + y + 5 = 0 v‹w jÅ¤jÅ¢ 

rk‹ghLfis¡ bfh©l nfhLfË‹ 

xU§»izªj rk‹gh£il¡ fh©f.

Ô®î :  jÅ¤jÅ¢ rk‹ghLfŸ x – 2y – 3 = 0 ,   
x + y + 5 = 0
mt‰¿‹ xU§»izªj rk‹ghL

⇒ x2 + xy + 5x – 2xy – 2y2 – 10y – 3x – 3y – 15 = 0
⇒ x2 – 2y2 – xy + 5x – 3y –15 = 0

2. 4x2 + 4xy + y2 – 6x – 3y – 4 = 0  v‹gJ xU ïiz 

ïu£il ne®¡nfh£o‹ rk‹gh£il¡ F¿¡F« 

vd¡ fh£Lf. [Hy - 2018]

Ô®î :  bfhL¡f¥g£LŸs ïiz ïu£il ne®¡nfh£o‹ 

rk‹ghL = 4x2 + 4xy + y2 – 6x – 3y – 4 = 0
bghJ¢ rk‹ghL 

= ax2 + 2hxy + by2 + 2gx + 2fy + c = 0
 ï§F a = 4  b = 1  2f = –3

 2h = 4  2g = –6   f = 
−3

2

   h = 4

2

2

 = 2  g = −6

2

3

= –3  c = –4

ïu£il ïiz nfhLfS¡fhd f£L¥ghL

 h2 – ab = 0
 22 – 4(1) = 0
 4 – 4 = 0
 0 = 0
ïiz¡ nfhLfis¡ F¿¡F« f£L¥ghL

 

a h g
h b f
g f c

= 0 = 0

⇒ 

4 2 3

2 1

3

2

0 3

3

2 4

−
−

−
−

−

 = 0

R1 _y« ÉÇîgL¤j

⇒4 − −





− − −





− − +( ) =4
9

4
2 8

9

2
3 3 3 0

 ⇒ 4
16 9

4
2

16 9

2
0 0

− −





+ −( ) − −





− =

 ⇒   – 25 + 25 = 0
∴ bfhL¡f¥g£l rk‹ghL ïiznfhLfis¡ 

F¿¡F«.

3. 2x2 + 3xy – 2y2 + 3x + y + 1 = 0  v‹w nfhL xU 

br§F¤J ïu£il ne®¡nfhL vd¡ fh£Lf.

Ô®î :  2x2 + 3xy – 2y2 + 3x + y + 1 = 0  bfhL¡f¥g£l 

ïiz nfhLfË‹ rk‹ghL

ïu£il ïiznfhLfS¡fhd bghJ¢ rk‹ghL 

ax2 + 2hxy + by2 + 2gx + 2fy + c = 0
  a = 2  b = –2  2f = 1

 2h = 3  2g = 3  f = 
1

2

  h = 
3

2
  g = 

3

2
    c = 1

ïu£il¡ nfhLfŸ br§F¤jhf ïU¡f¡ 

f£L¥ghL 

 a + b = 0
 ∴ 2 + (–2) = 0 
∴ ïit x‹W¡bfh‹W  br§F¤jhf ïU¡F«.

4. 2x2 – xy – 3y2 – 6x + 19y – 20 = 0  v‹gJ 

x‹iwbah‹W bt£o¡ bfhŸS« nfhLfŸ 

vdî«, mj‰F ïil¥g£l nfhz«  tan–1 (5) vd 

ÃWîf.

Ô®î :  2x2 – xy – 3y2 – 6x + 19y – 20 = 0 v‹gJ 
bfhL¡f¥g£l rk‹ghL

 2x2 – xy – 3y2 = (2x – 3y) (x + y) 
 (fhuÂ¥gL¤Jjš)
 ∴ (2x2 – xy – 3y2 – 6x + 19y – 20) = (2x – 3y + l ) (x + y + m)
x, y -‹ bfG¡fis ïUòwK« rk¥gL¤j

 –6 = 2m + l ...(1)
 19 = –3m + l ...(2)
                               (–)      (+)   (–)
                           
 –25 = 5m
⇒ m = –5
  m = –5  vd (1) š ãuâÆl

   –6 = 2 (–5) + l 
⇒  – 6 = –10 + l
  ∴ l = 4
~ jÅ¤jÅ rk‹ghLfŸ 2x – 3y + 4 = 0 ...(3)
 x + y – 4 = 0 ...(4)
bt£L« òŸËia fhz (3), (4) – I¤ Ô®¡f

(3)⇒ 2x  – 3y + 4 = 0
(4) × 2⇒ 2x  + 2y – 10 = 0
                  (–)    (–)   (+)      
                
⇒ –5y + 14 = 0

⇒ –5y = –14⇒ y = 
14

5
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mÂfS« 

mÂ¡nfhitfS«07
Òò¤jf Édh¡fŸ

gÆ‰á 7.1

1. (i) a
i j

ij = −( )2
2

2

 m = 2, n = 3 

 (ii) a
i j

ij =
−3 4
4

, m = 3, n = 4 vd ïU¡FkhW 

cW¥òfis¡ bfh©l m × n tÇir cila  

A = [aij] mÂfis cUth¡Ff.

Ô®î :  (i)  aij = 
i j−( )2

2

2

 m = 2, n = 3

   A = 
a a a
a a a

11 12 13

21 22 23







  \ a11 = 1 2 1

2

2− ×( )  = 1 2

2

2−( )
= 

−( )1

2

2

= 
1

2

  a12 = 1 2 2

2

2− ×( )  = 
1 4

2

2−( )

   = 
−( )3

2

2

 = 
9

2

  a13 = 1 2 3

2

2− ×( )
 = 1 6

2

2−( )
 

   = 
−( )5

2

2

 = 
25

2

  a21 = 
2 2 1

2

2− ×( )
 = 2 2

2

2−( )
= 

0

2
 = 0

  a22 = 2 2 2
2

2− ×( )
 = 

2 4

2

2−( )

   = 
−( )2
2

2

 = 
4

2

2

= 2

  a23 = 2 2 3

2

2− ×( )
 = 2 6

2

2−( )

   = 
−( )4

2

2

 = 16

2

8

= 8

  \ Aij = [aij] =
a a a
a a a

11 12 13

21 22 23







   = 

1

2

9

2

25

2

0 2 8















= 
1

2

1 9 25

0 4 16







(ii) aij  = 
3 4

4

i j−
, m = 3, n = 4.

  A = 
a a a a
a a a a
a a a a

11 12 13 14

21 22 23 24

31 32 33 34













  

  a11 = 3 1 4 1

4

3 4

4

1

4

1

4

× − × = − = − =

  a12 = 3 1 4 2

4

3 8

4

5

4

5

4

× − × = − = − =

  a13 = 3 1 4 3

4

3 12

4

9

4

9

4

× − × = − = − =

  a14 = 3 1 4 4

4

3 16

4

13

4

13

4

× − × = − = − =

  a21 = 
3 2 4 1

4

6 4

4

2

4

2

4

× − × = − = =

  a22 = 
3 2 4 2

4

6 8

4

2

4

2

4

× − × = − = − =   

  a23 = 
3 2 4 3

4

6 12

4

6

4

6

4

× − × = − = − =

  a24 = 
3 2 4 4

4

6 16

4

10

4

10

4

× − × = − = − =

This is only for Sample 
for Full Book order Online and Available at All Leading Bookstores

orders@surabooks.com Ph: 9600175757 / 8124201000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                                                            www.TrbTnpsc.Com

Send Your Question Papers & Answer Keys to Our E-mail ID:  Padasalai.Net@gmail.com

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

https://www.Padasalai.Net/
https://www.padasalai.net/


208 RuhÉ‹ ✤ 11 - M« tF¥ò  ✤ fÂjÉaš ✤  bjhFâ 2 ✤ m¤âaha« 7 ✤ mÂfS« mÂ¡nfhitfS«

 ïu©lh« ÃiuÆš cŸs cW¥òfŸ 2, 0, 1.
 2-‹ ïiz¡fhuÂ

   A21 = (–1)1+2 3 8

2 3
= (–1)3 (9 – 16) 

      = (–1) × (–7) = 7
 0-‹ ïiz¡fhuÂ 

   A22 = (–1)2+2 5 8

1 3
= (–1)4 (15 – 8) = 7

 1-‹ ïiz¡fhuÂ 

   A23 = (–1)2+3 5 3

1 2
= (–1)5(10 – 3) = –1 × 7

      = –7
   \ |A| = a21 A21 + a22 A22 + a23 A23

    = 2 × 7 + 0 × 7 + 1× (–7) 

    = 14 + 0 – 7 = 7

gÆ‰á 7.3

ã‹tUtdt‰¿‰F fhuÂ¤ nj‰w¤ij ga‹gL¤Jf :

1. 

x a a

a x a

a a x

 = (x – a)2 (x + 2a) vd ÃWîf.

Ô®î :   Δ = 
x a a
a x a
a a x

, x = a vd Δ-š ãuâÆl

  \Δ = 
a a a
a a a
a a a

= 0

	 	mid¤J	 ÃiufS«	 (3 ÃiufŸ) rk« v‹gjhš  

(x – a)2 MdJ Δ-‹ xU fhuÂ MF«.

  x = –2a♠	vd Δ-š ãuâÆl

	 Δ = 
−

−
−

2
2

2

a a a
a a a
a a a

=
0

0 2

0 2

a a
a a
a a

−
−

= 0

 [ C1 →C1 + C2 + C3]
 \(x + 2a) xU fhuÂahF«.

  \(x – a)2 (x + 2a)1 MdJ Δ-‹ fhuÂfŸ k‰W« 

goahdJ 3MF«.

	 	Kj‹ik	 _iyÉ£l¤â‹	 bgU¡f‰gyÅ‹	 

goí« 3.

 vdnt k‰bwhU fhuÂ k Mf ïU¡f nt©L«.

  \	
x a a
a x a
a a x

 = k (x – a)2 (x + 2a)

 x3 - ‹	cW¥òfis	ïUòwK«	rk¥gL¤â 

  1 = k

  \
x a a
a x a
a a x

 = (x – a)2 (x + 2a)

2. 

b c a c a b

b c c a b a

c b c a a b

+ − −
− + −
− − +

= 8 abc vd ÃWîf.

Ô®î :   Δ = 
b c a c a b
b c c a b a
c b c a a b

+ − −
− + −
− − +

 ï§F a = 0 vd ãuâÆl

   = 
b c c b
b c c b
c b c b

+ − −
−
−

 C2,C3-ÆÈUªJ c,b-I btËÆš vL¡f

   = bc
b c
b c
c b

+ − −
−
−

1 1
1 1
1 1

= 0

 ⇒  a xU fhuÂahF«. ïij¥ nghš b,c í« 

fhuÂfshF«. bfhL¡f¥g£LŸs mÂ¡ 

nfhitÆ‹ Kj‹ik _iyÉ£l bgU¡f‰ 

gyÅ‹ goahdJ 3 MF«. vdnt k‰bwhUgo 

k MF«.

	 \
b c a c a b
b c c a b a
c b c a a b

+ − −
− + −
− − +

= k abc

  ïâš a  = 1, b = 1, c = 1 vd¥ ãuâÆl

 

2 0 0

0 2 0

0 0 2

 = k × 1 × 1 × 1

⇒ k = 8 \Δ = 8 abc
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bt¡l® ïa‰fÂj« - I 
(Vector Algebra - I)08

Òò¤jf Édh¡fŸ

gÆ‰á 8.1

1. ÑH¡fhQ« ïl¥bga®¢áfis tiugl« _y« 
ÉtÇ¡f. 
(i) 45 br.Û, 30° »H¡»ÈUªJ tl¡fhf

(ii) 80 ».Û., 60° nk‰»ÈUªJ bj‰fhf

Ô®î :  

(i) 45 br.Û, 30° »H¡»ÈUªJ tl¡fhf 

»

bj

nk

t

O

30o

(ii) 80 ».Û., 60° nk‰»ÈUªJ bj‰fhf 

60o
»

bj

nk

t

2. bjhl®ò R  MdJ V v‹w bt¡l®fË‹ 

fz¤â‹ ÛJ “ a b a b
→ → → →

=   R if v‹gJ a b a b
→ → → →

=   R if ” vd 

tiuaW¡f¥g£lhš mJ V -‹ ÛJ xU rkhd¤ 

bjhl®ò vd ÃWîf.

Ô®î :  a
→

, b
→

, c
→

 ∈ V,  V  v‹gJ bt¡l®fË‹ fz« 

v‹f.

 a
→

R b
→

 v‹gJ a
→

 = b
→

  v‹w bjhl®ò

(i) a
→

= a
→

 
(ii) a

→
= b

→
 ⇒ b

→
 = a

→
 \ a

→
R b

→
 ⇒ b

→
 R a

→

(iii) a
→

= b
→

, b
→

 = c
→

 ⇒ a
→

= c
→

 
 \ a

→
R b

→
, b

→
 R c

→
 ⇒  a

→
R c

→
 

 \ R MdJ V-‹ ÛJ xU rkhd¤ bjhl®ò 

MF«.  

3. A k‰W« B M»ait a
→

 k‰W« b
→

-‹ Ãiybt¡l®fŸ  

vÅš AB v‹w nfh£L¤ J©il _‹w rk 

ghf§fshf ãÇ¡F« òŸËfË‹ Ãiy bt¡l®fŸ  

a b b a
→ → → →

+ +2
3

and 2
3

 k‰W« 
a b b a
→ → → →

+ +2
3

and 2
3

 vd ÃWîf.

Ô®î :  A B
P Q

a b

a
→

 , b
→

 v‹gJ A,B vD« òŸËfis¥ bghW¤j Ãiy 

bt¡l®fŸ v‹f.

⇒ OA
→

= a
→

 , OB
→

= b
→

.

P vD« òŸË ABI 1 : 2  v‹w É»j¤âY«

Q vD« òŸË ABI  2:1 v‹w É»j¤âY« ãÇ¡F« 

òŸËfŸ.
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   | c
→

|2 + | a
→

|2 + 2( c
→

. a
→

) = | b
→

|2 

   16 +  4 + 2( c
→

. a
→

) = 9

   20 + 2( c
→

. a
→

) = 9

   2( c
→

. a
→

) = 9 – 20 = – 11

   ( c
→

. a
→

) = 
−11

2
 

    \ 3( c
→

. a
→

) = 3
−





11

2
 =  

−33

2

 ... (3)
  (1) + (2) + (3)  

  4 a
→

. b
→

 + 3 b
→

. c
→

 + 3 c
→

. a
→

 = 6 – 
63

2

33

2
−

  = 
12 63 33

2

− −
 = 

12 96

2

−
 = 

−
−
84

2

42

 = – 42

gÆ‰á 8.4

1. a i j k
→ ∧ ∧ ∧

= + +2 3  k‰W«   b i j k
→ ∧ ∧ ∧

= + −3 5 2  vÅš

a b
→ →

×  - ‹ kâ¥ig¡ fh©f.

Ô®î :    a
→

 = 2 3i j k
∧ ∧ ∧
+ + ,

   b
→

 =  3 5 2i j k
∧ ∧ ∧
+ −

   a
→

× b
→

 = ( 2 3i j k
∧ ∧ ∧
+ + ) × ( 3 5 2i j k

∧ ∧ ∧
+ − )

   a
→

× b
→

 = 
i j k

→ → →

−

2 1 3

3 5 2

    = i
∧

(–2 – 15) – j
∧

(–4 – 9) + k
∧

(10 – 3)

    = –17 i
∧

 + 13 j
∧

 + 7 k
∧

   | a
→

× b
→

| = −( ) + +17 13 7
2 2 2  

    = 289 169 49+ +   = 507  

2. a b c b c a c a b
→ → → → → → → → → →

× + + × + + × + =( ) ( ) ( ) 0 vd¡ 

fh£Lf.

Ô®î :   LHS = a
→

× ( b
→

+ c
→

) + b
→

× ( c
→

+ a
→

) +
  c

→
× ( a

→
+ b

→
)

    = a
→

× b
→

+ a
→

× c
→

+ b
→

× c
→

+ b
→

× a
→

+

 c
→

× a
→

+ c
→

× b
→

 

   = a
→

× b
→

+ a
→

× c
→

+ b
→

× c
→

– a
→

× b
→

– a
→

× c
→

 – b
→

× c
→

=0 = RHS
 vdnt ÃUã¡f¥g£lJ.

3. i j k i j k
∧ ∧ ∧ ∧ ∧ ∧

+ + + +2 and 3 4 , k‰W« i j k i j k
∧ ∧ ∧ ∧ ∧ ∧

+ + + +2 and 3 4 , v‹w bt¡l®fŸ 

cŸs js¤â‰F br§F¤jhfî« v©zsî  

10 3  cila myF bt¡l®fis¡ fh©f.

Ô®î :     a
→

 = i j k
∧ ∧ ∧
+ +2

    b
→

 = i j k
∧ ∧ ∧
+ +3 4

 a
→

, b
→

bt¡l® js¤â‰F br§F¤jhf cŸs myF

  bt¡l®  = 
a b

a b

→ →

→ →
×

×| |
  

   a
→

× b
→

 = 

i j k
∧ ∧ ∧

1 2 1

1 3 4

    = i
∧

(8 – 3) – j
∧

(4 – 1) + k
∧

(3 – 2)

    = 5 i
∧

 – 3 j
∧

 + k
∧

   | a
→

× b
→

| = 5 3 1
2 2 2+ −( ) +  

    = 25 9 1+ +  = 35

\ 10 3 v©zsî bfh©l myF bt¡l®

    = ± 10 3 5 3

35

i j k
∧ ∧ ∧
− +







  

4. a i j k b i j k
→ ∧ ∧ ∧ → ∧ ∧ ∧

= + + = + +and 2 3 k‰W« a i j k b i j k
→ ∧ ∧ ∧ → ∧ ∧ ∧

= + + = + +and 2 3  vÅš 

a b
→ →

+ k‰W« a b
→ →

− , M»at‰¿‰F jÅ¤jÅahf 

br§F¤jhf cŸs bt¡l®fis¡ fh©f.
Ô®î :   a

→
 = i j k

∧ ∧ ∧
+ + ,

   b
→

 = i j k
∧ ∧ ∧
+ +2 3

  \ a
→

+ b
→

 = 2 3 4i j k
∧ ∧ ∧
+ +

  a
→

– b
→

 = − −
∧ ∧
j k2
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tif E©fÂj«
všiyfŸ k‰W« bjhl®¢á¤ j‹ik
(Differential Calculus Limits and Continuity)09
Òò¤jf Édh¡fŸ

gÆ‰á 9.1

 1 Kjš 6 tiu cŸs fz¡FfS¡F¡ 

m£ltizia¥ ga‹gL¤â všiy kâ¥ig¡ 

fz¡»Lf.

1. lim 2
22 2x

x

x x→

−
− −

x 1.9 1.99 1.999 2.001 2.01 2.1
f (x) 0.344820 0.33444 0.33344 0.333222 0.33222 0.332258

Ô®î :  lim
x

x
x x→

−
− −2

2

2

2

 f (x) = 
x

x x
−

− −
2

22   = x
x x

−
− +

2

2 1( )( )
 = 1

1x +
 v‹f.

 m£ltizÆÈUªJ x MdJ 2 I beU§F« 

nghJ  f (x) MdJ všyh ÃiyfËY« 0 3.

I beU§F»wJ vd bjËth»wJ. 

∴ −
− −→

lim
x

x
x x2

2

2

2
= 0 3.

2. lim 2
42 2x

x

x→

−
−

x 1.9 1.99 1.999 2.001 2.01 2.1
f (x) 0.25641 0.25062 0.250062 0.24993 0.24937 0.24390

Ô®î :  ï§F f (x) = 
x
x

−
−

2

4
2

 = 
x

x x
−

+ −
2

2 2( )( )
 = 1

2x +

 [ a2 – b2 = (a + b) (a – b)]
m£ltizÆÈUªJ, x MdJ 2I beU§F« nghJ  
f (x) MdJ 0.25 (njhuhakhf) beU§F»wJ.

 ∴ lim
x

x
x→

−
−2

2

2

4
= 0.25

[246]

3. lim 3 3
0x

x

x→

+ −

x –0.1 –0.01 –0.001 0.01 0.01 0.1
f (x) 0.2911 0.2891 0.2886 0.2886 0.2885 0.28631

Ô®î :   f (x) = lim
x

x
x→

+ −
0

3 3
 v‹f

   = lim
x

x
x→

+ −
0

3 3
× 

x
x

+ +
+ +

3 3
3 3

 [ x + +3 3 Mš bgU¡» tF¡f]

= x
x x

+( ) − ( )
+ +( )

3 3

3 3

2 2

= x
x x

+ −
+ +( )
3 3
3 3

= x
x x( )+ +3 3

 [ (a + b) (a + b) = a2 – b2)]

   = 1

3 3x + +
  x 0-it neh¡»¢ bršy, f(x)= 1

0 3 3

1

2 3+ +
= I 

neh¡»¢ brš»wJ. 

  nkY« m£ltizÆÈUªJ x 0it neh¡»¢ bršy, 
všyh ÃiyfËY« f (x) = 0.288 (njhuhakhf) 
neh¡»¢ brš»wJ.

 ∴ lim
x

x
x→

+ −
0

3 3 = 0.288

4. lim 1 2
33x

x

x +→−

− −

x –3.1 –3.01 –3.00 –2.999 –2.99 –2.9
f (x) 0.24845 –0.24984 –0.24998 –0.25001 –0.25015 –0.25158
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10−1−2−3−4−5 2 3 4

1

3

x

y′

y

2

5 6

4

5

6

x′

8. f k‰W« g bjhl®¢áahd rh®òfŸ nkY«  

f(3) = 5 k‰W« lim
x

f x g x
→

( ) − ( )  =
3

2 4 , vÅš 
g(3)-I¡ fh©f.

Ô®î :   lim
x

f x g x
→

( ) − ( ) 
3

2  = 4
   f(3) = 5

⇒  lim lim
x x

f x g x
→ →

⋅ ( ) − ( )
3 3

2  = 4

⇒   2.f(3) – g(3) = 4  

 [ f(x) , g(x) bjhl®¢áahd rh®ò]
⇒   2(5) –  g(3)   =  4
⇒   10 – g(3) = 4
⇒   –g(3) = 4 – 10

⇒   − g(3) = − 6
⇒   g(3) = 6

9. rh®ò bjhl®¢áa‰wjhf cŸs òŸËfis¡ 

fh©f. ïªj¥ òŸËfËš vªj¥ òŸËfS¡F  
f -¡F ty¥g¡f¤ bjhl®¢á, ïl¥g¡f¤ bjhl®¢á 

k‰W« vJîÄšiy vd cŸsij¡ fh©f. f -‹ 

tistiuia tiuf. 

(i) f (x) = 
2 + 1, 1
3 , 1 1
2 1, 1

x x

x x

x x

≤ −
− < <

− ≥






  

(ii)  f (x) = 
x x

x x

−( )
( ) ≥







1 , < 0

+ 1 , 0

3

3  

Ô®î :  lim
x

f x
→ −

( )
1

 = lim
x

x
→ −

1

3  = 3

  lim
x

f x
→ +

( )
1

 = lim
x

x
→ +

−
1

2 1  = 2 – 1 = 1

  lim
x

f x
→ −

( )
1

 = lim
x

f x
→ +

( )
1

 

  f(1) = (2x – 1) = 2(1) – 1 = 2 –1=1

 ∴ f(x)MdJ  x = 1-š bjhl®¢áa‰wJ.

x – 2 – 1 0 1 2 3
f(x) 2x + 1

= – 3
2x + 1
= – 1

3x
= 0

2x – 1
= 1

2x – 1
= 3

2x – 1
= 5

10−1

−1

−2

−3

−4

−2−3−4 2 3 4

1

3

xx′

y′

y

2

5

4

5

(ii)   f(x) = 
x x

x x

−( ) <

+( ) ≥







1 0

1 0

3

3

,

,

   lim
x

f x
→ −

( )
0

 = lim
x

x
→ −

−( )
0

3
1  

    =  (– 1)3 = – 1

   lim
x

f x
→ +

( )
0

 = lim
x

x
→ +

+( )
0

3
1  = 13 = 1

   f(0) = (x + 1)3 = 13 = 1

  ∴	 lim
x

f x
→ −

( )
0

 ≠ lim
x

f x
→ +

( )
0

 = f(0) 

 ∴ f(x) MdJ x = 0-š bjhl®¢áa‰wJ.  

x – 1 – 2 0 1 2
f(x) (x – 1)3

= – 8
(x – 1)3

= – 27
(x + 1)3

= 1
(x + 1)3

= 8
(x + 1)3

= 27
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25. f -‹ rh®ò f(x) = 
x x

x

−
, x ¹ 0 vd tiuaW¡f¥g£L 

f (0) = 2 vÅš f v‹gJ 

(1) v§F« bjhl®¢áahdJ mšy

(2) všyh ïl§fËY« bjhl®¢áahdJ

(3)  x  =  1I jÉu všyh x  kâ¥òfS¡F« 

bjhl®¢áahdJ. 
(4)  x  =  0-I jÉu všyh  x  kâ¥òfS¡F« 

bjhl®¢áahdJ.

[Éil : (4) x = 0 -I jÉu všyh x kâ¥òfS¡F« 

bjhl®¢áahdJ]

muR nj®î Édh - Éil

1 kâ¥bg©

rÇahd mšyJ Äfî« V‰òila ÉilÆid¤ 

nj®ªbjL¡fî«.

1. lim sin
x

x

x®0

2
fh©f. [Hy - 2019]

(1) 2 (2) 1/2 (3) 1 (4) 0

F¿¥ò :  lim
sin

x

x
x®0

2
 = lim

sin

2 0

2 2

2x

x
x®

  = 2
2

22 0
lim

sin

x

x
x®

 = 2 lim
sin

q

q
q®

=é
ëê

ù
ûú0

1

 [Éil : (1) 2 ]

2 kâ¥bg©fŸ

1. kâ¥ãLf : lim 1
0

5

x

xe

x→

− . [Hy - 2018]

Ô®î :  lim x→0 
e

x

x5
1

5

-  = lim
x

xe
x→

− ⋅
0

5
1

5
5  = 5 (1) = 5

2. _oa ïilbtË [a, b] -š, xU bjhl®¢áahd 

rh®ãid tiuaW¡fî«.  [kh®¢ - 2019]

Ô®î :  xU rh®ò f : [a, b] → R -š bjhl®¢áahdJ 

vÅš mJ âwªj ïilbtË (a, b) š 

bjhl®¢áíilajhfî« k‰W« lim ( )
x a

f x
→ +

= f (a) 

k‰W« lim ( )
x b

f x
→ −

= f(b) Mfî« ïU¡F«.

3. f(x)= x x, ³ 0 vÅš, lim ( )
x

f x
®0

 »il¡f¥ bgWkh 

vd¡ fh©f. [kh®¢ - 2019]

Ô®î :  lim
x

x
→ +

0
 = 0  

f x x( ) =

y

x

 
lim

x
x

→ −
0  »ilahJ

 \ lim ( )
x

f x
→0

»ilahJ

3 kâ¥bg©fŸ

1. kâ¥ò¡ fh©f : lim x→0  
3 1

1 1

x

x
−
+ −  [Hy - 2018]

Ô®î :  lim x→0  
3 1

1 1

x

x
−
+ −

= ?

 
3 1

1 1

x

x
−
+ −

 = 
3 1

1 1

1 1

1 1

x

x
x
x

−
+ −

×
+ +
+ +

  = 
( )( )3 1 1 1

x x
x

− + +

 ∴	lim x→0  
3 1

1 1

x

x
−
+ −

 = lim x→0 
3 1x

x
-

  lim x→0  x + +1 1

  = (log3) • 2 = 2log 3  = log 9

2. x → 0 vD« nghJ ã‹tU« rh®òfS¡F 

všiykâ¥ò cŸsjh vd¡ fh©f? Éil¡fhd 

fhuz« TWf. 
sin | |x

x
 [Hy & #]‹ - 2019]

Ô®î :    f (x) = 

sin( )
;

sin
;

-
- < <

< <

ì

í
ïï

î
ï
ï

x
x

x

x
x

x

1 0

0 1

 vdnt, lim
x®0

f (x) = –1 k‰W«

 lim
x®0

f (x)  =  =1.

 ï§F f (0–) ≠ f (0+)Mifahš všiy kâ¥ò ïšiy.

5 kâ¥bg©fŸ

1. bjhl®¢áia Éthâ¡f f(x) = 1 2− x , ï§F  
x ∈ [–1, 1]. [Hy  - 2018 & 2019]

Ô®î :  bjhl®¢áia Éthâ¡f f (x) = 1
2− x .

 f Æ‹ rh®gfkhf tiuaW¡f¥gLtJ _y« 

ïilbtË[–1,1].
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tif E©fÂj«
tifik k‰W« tifÆlš KiwfŸ

(Differentiability and Method of Differentiation)10
Òò¤jf Édh¡fŸ

gÆ‰á 10.1

1. Kjš bfhŸifÆid¥ ga‹gL¤â¥ ã‹tU« 

rh®òfË‹ tif¡bfG¡fis¡ fh©f.

(i) f (x) = 6  (ii) f (x) = – 4x + 7
(iii)  f(x) = – x2 + 2

Ô®î :  

(i) f (x)  =  6   ... (1)

 f ′(x) = lim
∆ →

+ ∆( ) − ( )
∆x

f x x f x
x0

 f (x) = 6
 ⇒ f (x + Dx) = 6   ... (2)

 \ f ′(x) = lim lim
∆ → ∆ →

−
∆

=
∆x xx x0 0

6 6 0
 = 0   

(1), (2) ÈUªJ

 \ f ′(x) = 0

(ii)  f (x)  = – 4x + 7 ... (1)
 \ f (x + Dx) = –4 (x + Dx) + 7
  = –4x – 4Dx + 7 ... (2)

\ lim
∆ →

+ ∆( ) − ( )
∆x

f x x f x
x0

 = − − ∆ + − − +( )
∆

4 4 7 4 7x x x
x

(1), (2) ÈUªJ

= 
− − ∆ + + −

∆
= − ∆

∆
4 4 7 4 7 4x x x

x
x

x = – 4

 \f ′(x) = –4

(iii) f (x)  =  – x2 + 2 ... (1)
 f (x + Dx) = – (x + Dx)2 + 2 

  = – (x2 + 2x Dx + (Dx)2) + 2
  = – x2  – 2x Dx – (Dx)2 + 2 ... (2)
 (2) – (1) ⇒ f (x + Dx) – f (x) 

= − − ∆ − ∆( ) + + −x x x x x2 2 22 2 2
  = – 2x Dx – (Dx)2  =  Dx (–2x – Dx)

\ lim
∆ →

+ ∆( ) − ( )
∆x

f x x f x
x0

= lim
∆ →

∆ − − ∆( )
∆x

x x x
x0

2
 

  = lim
∆ →

− − ∆
x

x x
0

2  =–2x – (0) = –2x
 \f ′(x) = –2x

2. Ñœ¡fhQ« rh®òfS¡F x = 1-š ïl¥g¡f k‰W« 

ty¥g¡f tif¡bfG (»il¡f¥bg¿‹)  fh©f. 

x = 1-š rh®òfS¡F tifik¤j‹ik cŸsjh 

v‹gjidí« fh©f.

(i) f(x) = |x – 1| (ii) f(x) = 1 2− x

(iii)  f(x) = 
x x

x x

,

,

≤
>





1
12

Ô®î :   
(i)  f(x)  =  |x – 1|

  f ′(1–) = lim
x

f x f
x→ −

( ) − ( )
−1

1

1
 = lim

x

x
x→ −

− −
−1

1 0

1
 

           = lim lim
x x

x
x

x
x→ − → −

−
−

= −
−( )
−

= −
1 1

1

1

1

1
1

  \f ′(1–) = –1

  \f ′(1+) = lim
x

f x f
x→ +

( ) − ( )
−0

1

0

     = lim lim
x x

x
x

x
x→ + → +

− −
−

=
−
−1 1

1 0

1

1

1

   = lim
x

x
x→ +

−
−

=
1

1

1
1

[275 ] 
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 f ′ (a–) = lim lim
x a x a

f x f a
x a

a x a
x a→ − → −

( ) − ( )
−

= −( ) − ( )
−

2=lim lim
x a x a

f x f a
x a

a x a
x a→ − → −

( ) − ( )
−

= −( ) − ( )
−

2

 [ f  (x) = 2a – x; f (a) = 2a – a = a]

   = lim
x a

a x
x a→ −

−
−

 = lim
x a

x a
x a→ −

− −( )
−

= –1

 f ′ (a+) = lim lim
x a x a

f x f a
x a

x a a
x a→ + → +

( ) − ( )
−

= −( ) −
−

3 2

  = lim lim
x a x a

x a
x a

x a
x a→ + → +

−
−

= −( )
−

3 3 3
= 3

 \  f ′ (a–) ≠  f ′ (a+)
 [Éil :  (1) x = a-š  f (x)  tifik ïšiy]

24. f (x) =
ax b x <

x

2 1 1
1

elsewhere

− − <









,

,
ãw

 x = 1-š tifikahdJ 

vÅš

(1) a = 
1

2
, b = 

−3

2
 (2) a = 

−1

2
, b =

3

2

(3) a = –
1

2
, b = –

3

2
 (4) a = 

1

2
, b = 

3

2

F¿¥ò :  f (x)  = ax b x

x

2
1 1

1

− − < <









,

,
elsewhereãw

  f (x) MdJ x = 1-š tifikah»wJ v‹gjhš

   f ′ (1+) = f ′ (1–)

  lim
x

f x f
x→ +

( ) − ( )
−1

1

1
 = lim

x

f x f
x→ −

( ) − ( )
−1

1

1

 ⇒  lim
x

x
x→ +

−

−1

1
1

1
 = lim

x

ax b
x→ −

− −
−1

2
1

1

 ⇒  
1 1

1
−
−x

 = lim
x

ax b
x→ −

− −
−1

2
1

1

 ⇒  a – b – 1 = 0 ⇒ a – b = 1

   a = –
1

2
, b = − 3

2
 MdJ 

 a – b = 1I ó®¤â brŒ»wJ. 

  [Éil : (3) a = –
1

2
 b = –

3

2
]

25. f(x) = |x –1| + |x – 3 | + sin x  vD« rh®ò R -š 

tifikahfhj òŸËfË‹ v©Â¡if[Hy - 2019]

(1) 3  (2) 2  (3) 1  (4) 4

F¿¥ò :  f (x) = |x – 1|+ |x – 3|  + sin x MdJ 
x = 1, x = 3-š tifik MfhJ. VbdÅš

 x = 1, x = 3-š f(x)¡F br§F¤J bjhLnfhL c©L.
[Éil :  (2) 2]

muR nj®î Édh - Éil

1 kâ¥bg©

rÇahd mšyJ Äfî« V‰òila ÉilÆid¤ 

nj®ªbjL¡fî«.

1. 
d

dx
(3x + x3) = [Hy - 2019]

(1) 3x3 + (log3)3x  (2) x3 + log3
(3) (log3)(3x) + 3x2 (4) 3x – 1 x + (log 3)3x

F¿¥ò :  
d
dx (3x) = 

dy
dx

1

 y1 = 3x

 log y1 = x log 3

 1

1

1

y
dy
dx

 = log3

 
dy
dx

1  = 3x log 3  
 [Éil :  (3) (log3)(3x) + 3x2]

2. f(x) = x tan–1 x vÅš f ′ (1) fh©f: [Hy - 2019]

(1) 
1

2 4
-

p
   (2) 

1

2 4
+

p

(3) 
p
4

   (4) 
1

2

F¿¥ò :  f ′(x) = tan–1x + x × 
1

1
2+ x

  f ′(1) = tan–1 (1) + 1 × 1

1 1
2+

= 
1

2 4
+

p
 

 [Éil :  (2) 
1

2 4
+

p
]

3. x = 1 Æš y = |x – 1 | -I tifÆLf [Hy - 2019] 
(a) 1   (b) –1
(c) 0   (d) rh¤âaÄšiy

3 kâ¥bg©fŸ

1. tifÆLf. 2x [Hy - 2018]
Ô®î :  y = 2x

  
dy
dx

 = 2x log 2
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Òò¤jf Édh¡fŸ

bjhif E©fÂj«

Integral calculus11

gÆ‰á 11.1

 Ñœ¡fh©gdt‰iw¤ bjhifÆLf : 

1. (i)  x11                     (ii)  
1
7x

    (iii) x43      

 (iv)  x5
1
8( )

Ô®î :   

(i)   x dxn∫  = 
x
n

c
n+

+
+

1

1

  ∴ x dx11∫   = 
x c

11 1

11 1

+

+
+  = 

x c
12

12
+  

(ii)  1
7x

dx∫   = x dx−∫ 7 =
x− +

− +

7 1

7 1
 

   = 
x c
−

−
+

6

6
 = − +

1

6
6x

c  

(iii)  x dx43∫  = x dx4

1

3( )∫ = x dx
4

3∫

  =
x c

4

3
1

4

3
1

+

+
+   = 

x c

7

3

7

3

+ = 
3

7

7

3x c+

(iv)  x dx5

1

8( )∫   = x dx
5

8∫  = 
x c

5

8
1

5

8
1

+

+
+  

   = 
x c

13

8

13

8

+  = 
8

13

13

8x c+  

2. (i) 
1
2sin x

       (ii)    
tan
cos

x

x
   (iii) 

cos
sin

x

x2      

 (iv)  
1
2cos x

Ô®î :  

(i)  
1
2sin x

   

    
1
2

sin x
dx∫   = cosec

2x dx∫  = –  cot x + c

(ii) 
tan
cos

x

x
  

    
tan

cos

x
x

dx∫  = tan
cos

x
x

dx×∫
1

    = tan secx x dx∫  = sec x + c

(iii) 
cos
sin

x

x2  

   
cos

sin

x
x

dx
2∫  = 

cos

sin sin

x
x x

dx×∫
1

   = cot x x dxcosec∫
   =  –  cosec x + c

(iv) 
1
2cos x

 

   
1

2
cos x

dx∫  = sec
2 x dx∫ = tan x + c 
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	 	 	 −12	 =		 A	(1)	(2)	+	B	(−2)	(2)	+	(−	C	+	D)	
	 (−2)	(1)

⇒		 	 −12	 =		 2A	−	4B	+	2C	−	2D
⇒		 	 −12	 =		 −2	−4	+	2C	−	6	
⇒		 	 −12		 =		 −12	+2	C
⇒   C =  0

∴
3 9

1 2 1
2

x
x x x

−

−( ) +( ) +( )
= 
−
−
+
+
+

+
1

1

1

2

3

1
2x x x

  ∴ I   = 3 9

1 2 1
2

x dx
x x x

−( )
−( ) +( ) +( )∫

  = −
−
+

+
+

+∫∫∫1
1 2

3
1

2

dx
x

dx
x

dx
x

 = − − + + + +−
log log tanx x x c1 2 3

1

 = log tan
x
x

x c+
−
+ +−2

1
3

1

20. 
x

x x

3

1 2−( ) −( )
Ô®î :   I = 

x
x x

dx x
x x

dx
3 3

21 2 3 2−( ) −( )
=

− +∫∫  

x2   3x + 2

x + 3

x3 
x3 3x2 + 2x

(+) (−)(−)

(−)(+)(−)
3x2   2x

7x 6

3x2   9x + 6

 

  ∴
x

x x

3

1 2−( ) −( )
 = x+3  + 

7 6

3 2
2

x
x x

−
− +

 ... (1)

   
7 6

1 2

x
x x

−
−( ) −( )

 =  
A B

x x−
+
−1 2

 v‹f

  x  =  1 vÅš A = – 1 
 ⇒ 7x		−	6	 =	 A	(x	−	2)	+	B	(x	−	1)
  x  = 2 vÅš 8 = B

  ∴ 
7 6

1 2

x
x x

−
−( ) −( )

 = 
−
−
+
−

1

1

8

2x x

 ï«kâ¥ig (1) -š ãuâÆl

  
x

x x

3

1 2−( ) −( )
 = x

x x
+ +

−
−
+
−

3
1

1

8

2

  ∴ I  = 
x dx

x x

3

1 2−( ) −( )∫  

 = x dx
x

dx dx
x

+( ) +
−
−

+
−∫ ∫ ∫3

1

1
8

2

 = 
x x x x c

2

2
3 1 8 2+ − − + − +log log

gÆ‰á 11.6

Ñœ¡fh©gt‰iw¤ bjhifÆLf.

1. 
x

x1 2+
 

Ô®î :  I  = 
x

x
dx

1
2+

∫ v‹f

 u =  1+ x2 ⇒ du = 2x dx  ⇒	
du x dx
2

=

∴	I = 

du

u
du

u
u du u c2 1

2

1

2

1

2 1

2
1

1

2

1

2
1

∫ ∫∫= = =
− +





+
−

− +

  =   
1

2 1

2

1 1

1

2
2 2u c u c x c u x+ = + = + + = + ∵

2. 
x

x

2

61+
 

Ô®î :   I = 
x dx

x

2

6
1+∫  v‹f

  ∴ I = 
x dx

x

2

3
2

1+ ( )∫
   u  =  x3 ⇒ du = 3x2 dx ⇒ du

3
= x2 dx  

	 	 ∴ I	=	

du

u
du

u
u c3

1

1

3 1

1

32 2

1

+
=

+
= +−∫∫ tan ( )

	 	   =	
1

3

1 3 3
tan ( )
− + =



x c u x

3. 
e e

e e

x x

x x

−
+

−

−  

Ô®î :   I = 
e e
e e

dx
x x

x x
−
+

−

−∫ v‹f

  u  = ex + e–x 
 ⇒ du  = (ex – e–x)dx  

 ∴ I  = 
du
u

u c e e cx x= + = + +−∫ log log

4. 
10 10 10

10

9

10
x

x

x
e

x

+
+

log
 

Ô®î :   I = 
10 10 10

10

9

10

x
x

dx
x

e
x
+

+∫
log

  ∴u = 10x + x10

 ⇒	du  = (10x9 + 10x.loge 10)dx 

  ∴I = 
du
u

u x cx= = + +∫ log log 10
10
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Òò¤jf Édh¡fŸ

Ãfœjfî nfh£ghL   

- X® m¿Kf«

(Introduction to Probability Theory)
12

gÆ‰á 12.1

1. ã‹tU« x‹iwbah‹W Éy¡»a A, B, C, k‰W« 
D v‹w eh‹F Ãfœ¢áfis k£L« bfh©l 

xU nrhjidÆ‹ Ãfœ¢áfË‹ ÃfœjfîfŸ 

rh¤âakhditah vd¤ Ô®khÅ¡fî«.

(i) P(A) = 0.15,  P(B) = 0.30,  P(C) = 0.43,  
P(D) = 0.12

(ii) P(A) = 0.22,  P(B) = 0.38,  P(C) = 0.16,  
P (D)= 0.34

(iii) P(A) = 
2
5

, P(B) = 
3
5

, P(C) = –
1
5

, 

 P(D) = 
1
5

Ô®î :  

(i) P(A) = 0.15,  P(B) = 0.30,  P(C) = 0.43, P(D) = 0.12
 P(A) = 0.15, P(B) = 0.30, 
 P(C)  =  0.43,P(D) = 0.12
 P (A), P (B), P(C) k‰W« P(D) ≥ 0
 nkY« P(S) = P(A) + P(B)+ P(C) + P(D) 
  = 0.15 + 0.30 + 0.43 + 0.12 = 1
 ∴ Ãfœjfî rh¤âa«.
(ii) P(A) = 0.22, P(B) = 0.38, P(C) = 0. 16, P (D) = 0.34
 P(A) = 0.22 ≥ 0, P(B) = 0.38 ≥ 0, 
 P(C)  =  0.16 ≥ 0 k‰W« P(D) = 0.34 ≥ 0 nkY« 
 P(S) = 0.22 + 0.38 + 0.16 + 0.34 = 1.1 ≠ 1 
 ∴ Ãfœjfî rh¤âaÄšiy.

 (iii) P(A) = 
2
5

, P(B) = 
3
5

, P(C) = –
1
5

, P(D) = 
1
5

 P (C) = 
−1

5
 

 ∴  Ãfœjfî rh¤âaÄšiy.

2. ïu©L ehza§fŸ xnu rka¤âš R©l¥gL 

»‹wd. 
(m) xU jiy k‰W« xU ó 
(M)  mâfg£rkhf ïU ó »il¥gj‰fhd 

Ãfœjfîfis¡ fh©f.

Ô®î :  (m)  S = {HH, HT, TH, TT}
  ⇒ n(S) = 4
  A - xU jiy xU ó ÉG« Ãfœ¢á v‹f.

   ∴ A = {HT, TH}
 ⇒  n(A) = 2 

   ∴ P(A) = 
n
n

A

S

( )
( )

= =2

4

1

2
2

 (M) B mâfg£rkhf ïU ó »il¡F« Ãfœ¢á

   ∴ B = {HH. HT, TH, TT}
   ∴ n(B) = 4

   ∴ P(B) = n
n

B

S

( )
( )

= 4

4
 = 1

3. xU bg£oÆš 5 kh«gH§fS« 4 M¥ãŸ gH§fS« 

cŸsd. rkthŒ¥ò KiwÆš ïu©L gH§fŸ 

vL¡f¥g£lhš (i) xU kh«gH« xU M¥ãŸ gHK« 
(ii) ïu©L« xnu tifia¢ rh®ªjjhfî« 

»il¥gj‰fhd Ãfœjfîfis¡ fh©f.

Ô®î :    S = { 5 kh«gH§fŸ, 4 M¥ãŸfŸ}
 ⇒ n(S) = 9C2   [ ïU gH§fŸ 
  9 gH§fËÈUªJ vL¡f¥gL»‹wd]

 (i)  A (1 kh«gHK« 1 M¥ãŸ gHK« vL¡F« 

Ãfœ¢á)
   ∴ n(A) = 5C1 × 4C1 = 5 × 4 = 20

   ∴ P(A) = 20 20

9 8

2 1

20 2

9 8

5

99
2

5

C
= ×

×

= ×
×

=
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336 RuhÉ‹ ✤ 11 - M« tF¥ò  ✤ fÂjÉaš ✤ bjhFâ II ✤ m¤âaha« 12 ✤ Ãfœjfî nfh£ghL-X® m¿Kf«

    ∴ n(S)  = 7, n(A) = 1

    ∴ P(A) = 
n
n

A

S

( )
( )

= 1

7

  rkthŒ¥ò KiwÆš

  rhjhuz tUl Ãfœjfî = 
3

4
 

  ä¥ tUl Ãfœjfî = 
1

4
 

  ∴ njitahd Ãfœjfî 

  = 
3

4

1

7

1

4

2

7
× + ×  = 

3

28

2

28

5

28
+ =

 (ii) xU ä¥ tUl¤âš 53 PhÆ‰W¡»HikfŸ 
»il¥gJ.

   xU ä¥ tUl¤â‹  366 eh£fŸ 
  =  52 thu§fŸ + 2 eh£fŸ

  mªj Ûâ 2 eh£fŸ PhÆW  & â§fŸ, 
â§fŸ & br›thŒ, br›thŒ & òj‹, òj‹ 
& ÉahH‹, ÉahH‹ & btŸË, btŸË & 
rÅ, rÅ & PhÆW v‹w 7 Ãfœîfshf 
ïU¡F« Ãfœî B-PhÆ‰W¡»Hik tU« 

Ãfœî.

    ∴ n(S)  = 7, n (B) = 2

    ∴ P(B) = 
2

7
  ä¥ tUl¤âš 53 PhÆ‰W¡»HikfŸ 

tUtj‰fhd Ãfœjfî

     = 
1

4

2

7

1

14
2

× =

12. xU ïy¡if F¿gh®¤J RL« nghJ 4 š 3 Kiw 

X-«, 5 ïš  4  Kiw Y -«, 3-š 2 Kiw Z-« rÇahf 

ïy¡if¢ RL»‹wd®. _tU« mªj ïy¡if¢ 

RL«nghJ rÇahf ïUt® k£Lnk RLtj‰fhd 

Ãfœjfî ahJ?

Ô®î :   P (X RL« Ãfœjfî) = P (X) = 
3

4

  ∴ P ( X ) = 1 – 
3

4

1

4
=

  P(Y RL« Ãfœjfî) = P(Y) = 
4

5

 ⇒ P ( Y ) = 1 – 4

5

1

5
=

  P(Z RL« Ãfœjfî) = P(Z) = 
2

3

 ⇒ P( Z ) = 1 – 
2

3

1

3
=

  P (ïUt® k£L« rÇahf RL« Ãfœjfî)

 = P X Y Z P X Y Z P X Y Z∩ ∩( ) + ∩ ∩( ) + ∩ ∩( )
 = P X P Y P Z P X P Y P Z P X P Y P Z( ) ( ) ( ) + ( ) ( ) ( ) + ( ) ( ) ( ). . . . . .

 = 
3

4

4

5

1

3

3

4

1

5

2

3

1

4

4

5

2

3
× × + × × + × ×

 = 
12

60

6

60

8

60
+ + = 12 6 8

60

26

60

13

30

+ + =  = 
13

30

gÆ‰á 12.4
1. xU bjhÊ‰rhiyÆš ïaªâu§fŸ I k‰W« II vd 

ïUtif cŸsd. ïaªâu«-I bjhÊ‰rhiyÆ‹ 
c‰g¤âÆš 60% jahÇ¡»wJ k‰W« ïaªâu« 
-II c‰g¤âÆš  40% jahÇ¡»wJ. nkY« 
ïaªâu«-I-‹ _y« c‰g¤â brŒa¥g£l bghU£ 
fËš 2% FiwghLŸsjhfî« ïaªâu«-II- ‹ 
_y« c‰g¤â brŒa¥g£l bghU£fËš 4% 
FiwthL cŸsjhfî« ïU¡»‹wd. c‰g¤â 
brŒa¥g£l bghU£fËÈUªJ, rkthŒ¥ò 
KiwÆš xU bghUŸ nj®ªbjL¡f¥gL»wJ. 
m¥bghUŸ FiwghLl‹ ïU¥gj‰fhd Ãfœjfî 

ahJ?
Ô®î :  A1- ïaªâu«- I jahÇ¡F« bghU£fŸ v‹f.

 A2- ïaªâu«- II jahÇ¡F« bghU£fŸ v‹f

 B FiwghLila bghU£fis bgW« Ãfœî v‹f.

   P(A1)  = 
60

100
 P (B/ A1)  = 

2

100

   P(A2)  = 
40

100
 P (B/ A2) = 

4

100

 A1, A2 x‹iwbah‹W Éy¡F« Ãfœ¢áfŸ. B-‹ 

Ãfœjfî fhz nt©L« vÅš 

   P(B) = P(A1). P(B/A1) + P (A2). P(B/A2) 

   P(B) = 
60

100

2

100

40

100

4

100
× + ×  

   P(B) = 
120

10000

160

10000

280

10000
+ =

   P(B) = 0.028
2. x¤j ïU #hofËš, x‹¿š 6 fU¥ò k‰W« 4 

át¥ò Ãw¥gªJfŸ cŸsd. k‰bwhU #hoÆš 
2 fU¥ò k‰W« 2 át¥ò Ãw¥gªJfŸ cŸsd. 
rkthŒ¥ò KiwÆš xU #ho nj®ªbjL¡f¥g£L 
mâÈUªJ xU gªJ vL¡f¥gL»wJ.  
(i)   m¥gªJ fU¥ghf ïU¥gj‰fhd Ãfœjfit¡ 

fh©f. 
(ii)   vL¡f¥g£l gªJ fU¥ò vÅš Kjš 

#hoÆÈUªJ vL¡f¥g£lj‰fhd Ãfœjfî 
ahJ?
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ãÇî - I
F¿¥ò : (i) mid¤J Édh¡fS¡F« ÉilaË¡fî«

 20 × 1 = 20
 (ii)  bfhL¡f¥g£l eh‹F ÉilfËš Äfî« 

V‰òila ÉilÆid nj®ªbjL¤J, 

F¿p£Ll‹ ÉilÆidí« nr®¤J 

vGJf.

1. A k‰W« B vD« ïU fz§fËš 17 cW¥òfŸ 

bghJthdit vÅš, A × B k‰W« B × A M»a 

fz§fËš cŸs bghJ cW¥òfË‹ v©Â¡if

(1) 217 (2) 172 (3) 34
(4) nghJkhd jftš ïšiy

2.  v‹gJ bkŒba©fË‹ fz« k‰W«  

f :  – {3} →  v‹gJ f(x) =  
3
3
+
−

x
x

, x ∈  – {3} 

vd tiuaW¡f¥g£LŸsJ vÅš, f -‹ å¢rf«

(1)    (2)  – {1}
(3)  – {–1}  (4)  – {–3}

3. 2x2 + (a – 3) x + 3a – 5 = 0 v‹w rk‹gh£oš  

_y§fË‹ TLjš k‰W« bgU¡f‰gy‹ M»ait 

rk« vÅš, a - ‹ kâ¥ò

(1) 1 (2) 2 (3) 0 (4) 4
4. ã‹tUtdt‰WŸ vJ bkŒašy?

(1) |sin (x)| ≤ 1 
(2) |sec (x)|< 1
(3) |cos (x) ≤ 1 
(4) cosec (x) ≥ 1 mšyJ cosec (x) ≤ –1

5. cos 1º + cos 2º + cos 3º + .............. + cos 179º -‹ 
kâ¥ò
(1) 0 (2) 1 (3) –1 (4) 89

6. vªj ïu©L nfhLfS¡F« ïizahf ïšyhkY« 
k‰W« vªj _‹W nfhLfS« xU òŸËÆš 
bt£o¡bfhŸshkY« ïU¡FkhW xU js¤â‹ 
ÛJ 10 ne®¡nfhLfŸ tiua¥g£lhš, nfhLfŸ 

bt£o¡bfhŸS« òŸËfË‹ bkh¤j v©Â¡if

(1) 45 (2) 40 (3) 10! (4) 210

7. 22020 - I 15 - Mš tF¡f »il¡F« Ûâ

(1) 4 (2) 8 (3) 1 (4) 2

8. ïU Äif v©fË‹ T£L¢ ruhrÇ k‰W« bgU¡F¢ 
ruhrÇ Kiwna 16 k‰W« 8 vÅš, mt‰¿‹ ïir¢ 
ruhrÇ

(1) 10 (2) 6 (3) 5 (4) 4

9. ax + by + c = 0  v‹w ne®¡nfh£o‹ rk‹gh£oš 
a, b, c v‹gd T£L¤bjhlÇš cŸsd vÅš 
ne®¡nfh£o‹ ÛJ cŸs òŸË

(1) (1,2)   (2) (1, –2)
(3) (2, –1)   (4) (2, 1)

10. x + (2k – 7) y + 3 = 0 k‰W« 3kx + 9y – 5 = 0 v‹w 
ïU nfhLfŸ x‹W¡bfh‹W br§F¤jhdit 
vÅš, k-‹ kâ¥ò

(1) 3 (2) 
1

3
 (3) 2

3
 (4) 3

2

11. | |a  = 13, | |


b  = 5 k‰W« a b
 

×  = 60º vÅš | |a b
 

´
- ‹ kâ¥ò

(1) 15 (2) 35 (3) 45 (4) 25

12. xU bt¡l® OP
� ��

 MdJ x k‰W« y m¢RfË‹ Äif 
âirÆš Kiwna 60º k‰W« 45º I V‰gL¤J»‹wJ. 

OP
� ��

 MdJ z - m¢Rl‹ V‰gL¤J« nfhz«

(1) 45º (2) 60º (3) 90º (4) 30º

13. i j k  + +  k‰W« 2 3i j k  + +  M»a bt¡l®fS¡F 

br§F¤jhd bt¡l®

(1) 2i j k  + −   (2) 2i j k  - -
(3) 3 2i j k  + +   (4) 3 2i j k  + −

14. lim
sin | |

x

x
x®0

 - ‹ kâ¥ò

(1) 1   (2) –1
(3) 0   (4)  kâ¥ò ïšiy

15. f :  →  v‹gJ f(x) = x − 3  + |x – 4|, x ∈ , vd 

tiuaW¡f¥g£lhš lim
x®3

 f(x) ‹ kâ¥ò

(1) –2 (2) –1 (3) 0 (4) 1
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8. e–2x v‹w bjhlÇš x5-‹ bfG

(a) 
2

3
 (b) 

3

2
 (c) –

4

15
 (d) 

4

15

9. 
x y

3 4
- = 1 v‹w nfh£o‰F MâÆÈUªJ 

br§F¤J¤ bjhiyî

(a) 
11

5
 (b) 

5

12
 (c) 

12

5
 (d) 

5

12-

10. 9x2 – 24xy + 16y2 = 0 v‹w rk‹ghL F¿¡F« 

nfhLfŸ x - m¢nrhL cUth¡F« nfhz§fŸ 
θ1 k‰W« θ2 vÅš tan θ1 tan θ2 =

(a) –
9

16
 (b) –

16

9
 (c) 

9

16
 (d) 

16

9

11. A v‹gJ xU rJu mÂ vÅš, ã‹tUtdt‰WŸ 

vJ rk¢Óušy?

(a) A + AT (b) AAT (c) ATA (d) A – AT

12. a i j k
→ ∧ ∧ ∧

= + +2 2 , | b
→

| = 5 nkY« a
→

k‰W« b
→

-¡F 

ïil¥g£l nfhz« 
π
6

 vÅš, ï›ÉU 

bt¡l®fis mL¤jL¤j g¡f§fshf¡ bfh©l 

K¡nfhz¤â‹ gu¥ò

(a) 
7

4
 (b) 

15

4
 (c) 

3

4
 (d) 

17

4

13. i j j k k i
® ® ® ® ® ®

- - -, , bt¡l®fŸ v‹gJ :

(1) x‹W¡bfh‹W ïiz

(2) myF bt¡l®fŸ

(3) x‹W¡bfh‹W br§F¤J bt¡l®fŸ

(4) xU js bt¡l®fŸ

14. lim cos
x

x

x®

-
0

1 2

(a) 0   (b) 1
(c) 2   (d) ït‰¿š VJÄšiy

m¿îiu : 

 1. mid¤J Édh¡fS¡F« rÇahf gâth» cŸsjh 

v‹gjid¢ rÇ gh®¤J bfhŸsî«. m¢R¥gâÉš 

FiwÆU¥ã‹ miw¡ f©fhÂ¥ghsÇl« 

cldoahf¤ bjÇÉ¡fî«.

 2. Úy« mšyJ fU¥ò ikÆid k£Lnk 
vGJtj‰F«, monfhoLtj‰F« ga‹gL¤j 
nt©L«. gl§fŸ tiutj‰F bg‹áš 
ga‹gL¤jî«.

gFâ - I
F¿¥ò : (i) mid¤J Édh¡fS¡F« 

ÉilaË¡fî« 20 × 1 = 20
  (ii)  bfhL¡f¥g£l kh‰W ÉilfËš 

Äfî« V‰òila ÉilÆid 
nj®ªbjL¤J, F¿p£Ll‹ 

ÉilÆidí« nr®¤J vGJf.

1. A = {(x, y): y = ex, x ∈ R} k‰W« B = {(x, y) :  
y = e –x, x ∈ R}  vÅš, n(A ∩ B) v‹gJ

(a) ∞ (b) 0 (c) 1 (d) 2 
2. m  cW¥òfŸ bfh©l xU fz¤âÈUªJ n  

cW¥òfŸ bfh©l xU fz¤â‰F tiuaW¡f¥gL« 
kh¿È¢ rh®òfË‹ v©Â¡if

(a) mn (b) m (c) n (d) m + n
3. f (x) = |⎣x⎦ – x|, x ∈R  v‹w rh®ã‹ å¢rf«

(a) [0, 1] (b) [0, ∞) (c) [0, 1) (d) (0, 1)
4. x2 – kx + 16 = 0 v‹w rk‹gh£oš _y§fŸ a k‰W« 

b  M»ait a2 + b2 = 32 - I Ãiwî brŒí« vÅš 

k -‹ kâ¥ò

(a) 10 (b) –8 (c) –8,8 (d) 6

5. 
kx

x x x x( )( )+ -
=

+
+

-2 1
2

2
1

1
vÅš, k-‹ kâ¥ò

(a) 1 (b) 2 (c) 3 (d) 4
6. cos 1º + cos 2º + cos 3º + ... + cos 179º =

(a) 0 (b) 1 (c) –1 (d) 89

7. sin a + cos a  = b vÅš, sin 2a ï‹ kâ¥ò

(1) b ≤ 2 vÅš, b2– 1 
(2) b > 2  vÅš,  b2 – 1
(3) b ≥ 1, vÅš ⇒ b2 – 1
(4) b ≥ 2  vÅš,   b2 – 1
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m¿îiufŸ : 

 1. mid¤J Édh¡fS¡F« rÇahf gâth» cŸsjh 

v‹gjid¢ rÇ gh®¤J bfhŸsî«. m¢R¥gâÉš 

FiwÆU¥ã‹ miw¡ f©fhÂ¥ghsÇl« 

cldoahf¤ bjÇÉ¡fî«.

 2. Úy« mšyJ fU¥ò ikÆid k£Lnk 
vGJtj‰F«, monfhoLtj‰F« ga‹gL¤j 
nt©L«. gl§fŸ tiutj‰F bg‹áš 
ga‹gL¤jî«.

gFâ - I
F¿¥ò : (i) mid¤J Édh¡fS¡F« 

ÉilaË¡fî« 20 × 1 = 20
  (ii)  bfhL¡f¥g£l kh‰W ÉilfËš 

Äfî« V‰òila ÉilÆid 
nj®ªbjL¤J, F¿p£Ll‹ 

ÉilÆidí« nr®¤J vGJf.

1. x = at2, y = 2at vÅš 
dy
dx

=

(m)  – t (M)  
1
t

 (ï)  − 1
t

 (<)  t 

2. a
�

- ¡F« b
�

- ¡F« ïil¥g£l nfhz« 120o, nkY« 

mt‰¿‹ v©zsîfŸ Kiwna 2, 3  vÅš a
�

. b
�

 

MdJ

(m)  
− 3

2
 (M)  3  (ï)  − 3  (<)  2

3. a b a b
� � � �

+ = −60, = 40 k‰W« b
�

 = 46 vÅš a
�

 ‹ 
kâ¥ò

(m)  32 (M)  42 (ï)  12 (<)  22

4. lim
x

x xa b
x→

− =
0

(m) a
b

   (M) log ab

(ï) log
a
b





    (<) log

b
a







5. A v‹gJ xU rJu mÂ vÅš, ã‹tUtdt‰WŸ 
vJ rk¢Óušy?

(m) A – AT  (M) A + AT

(ï) AAT  (<) ATA

11M«

tF¥ò

neu« : 3.00 kÂ  bkh¤j kâ¥bg©fŸ : 90

gâî v©

bghJ¤nj®î kh®¢ - 2020
fÂj« (ÉilfSl‹)

[354]

6. f : [–3, 3] → S v‹w rh®ò f(x) = x2 vd 

tiuaW¡f¥g£L nk‰nfh®¤jš vÅš

(m) [0, 9]  (M) [– 9, 9]
(ï) R  (<) [– 3, 3]

7. A = {(x, y) : y = sin x, x ∈R} k‰W« B = {(x, y) :  
y = cos x, x ∈R} vÅš A ∩ B š
(m) Ô®khÅ¡f ïayhJ

(M) cW¥òfËšiy

(ï) v©Âyl§fh cW¥òfŸ cŸsd
(<) xnu xU cW¥ò cŸsJ

8. f(x) = |x| + |x – 1| v‹w rh®ò

(m)  x = 0,1 v‹w òŸËfËš bjhl®¢áa‰wJ

(M) x = 0  v‹w òŸËÆš k£Lnk bjhl®¢áahdJ

(ï) x = 1 v‹w òŸËÆš k£Lnk bjhl®¢áahdJ

(<) x = 0, x = 1 v‹w òŸËfËš bjhl®¢áahdJ

9. 2nC3  
nC3 =  11 : 1 vÅš n-‹ kâ¥ò:

(m) 7 (M) 5 (ï) 6 (<) 11

10. 
cos cos cos

cos cos cos

6 6 4 15 2 10

5 5 3 10

x x x
x x x

+ + +
+ +

=

(m) 2cosx (M) cos2x (ï) cosx (<) cos3x

11. g¤J ehza§fis¢ R©L«nghJ FiwªjJ 8 
jiyfŸ »il¥gj‰fhd Ãfœî 

(m) 
7

128
 (M) 7

64
 (ï) 

7

32
 (<) 

7

16

12. y = – x v‹w nfh£o‰F (2, 3) v‹w òŸËÆš ã«g¥ 

òŸË

(m) (3, 2)   (M) (– 3, –2)

(ï) (– 3, 2)   (<) (– 2, – 3)
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