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 « s.çkk. = sin–1
13
5  + cos–1

5
3

  sin–1
13
5  = α  ,   cos–1

5
3  = β

	 ∴ sin α = 13
5    ,   cos β = 5
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	 ∴ tan α = 12
5      ,     tan β = 3
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tan tan

1 α β
α β

−
+

	 	 	 = 
1 12

5
3
4

12
5

3
4

$−

+

   = 
36

36 20
36

15 48

−

+

  tan (α + β) = 16
63

 ∴      α + β = tan–1
16
63

 ∴ sin–1
13
5  + cos–1

5
3  = tan–1

16
63
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 « tan–1 
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 ∴	 a
x  = tan θ Äkhku.

  ∴	θ	= tan–1 a
x , θ ∈ ,2 2

π π−b l

  = tan–1

tan
tan tan
1 3
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θ
θ θ
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 = tan–1 (tan 3θ)

 yne,t x
3
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a< <
−

 ∴ tan 6
π −c m  < tan θ < tan 6

π 

	 ∴ – 6
π  < θ < 6

π 

	 ∴ – 2
π  < 3θ < 2

π  ........ (1)

 = 3 θ	 	 	 	 	 (	 Ãkrhýk{ (1) ÃkhÚke)

 = 3 tan–1 
a
x

3. 

 « f yu x = 2 ykøk¤ Mkíkík Au.

 ∴	 lim
x 2" +  f (x) = limx 2" −  f (x)  = f (2)

 ∴	 lim
x 2" +  (3) = limx 2" −  kx2
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 ∴	3 = 4k

 ∴	k = 4
3
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 « I = cos
sine x
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#  dx

   = sec tane x x
2
1

2 2
x 2 +b l#  dx

   = tan tane x
dx
d x

2 2
x +c b lm#  dx

 I = ex · tan x
2  + c

5. 

 «
x y
4 9
2 2

+  = 1

 a2 = 4, a = 2
 b2 = 9, b = 3
 b > a

X' X

Y'

x  =  0

(–2,  0)

(0,  –3)

(0,  0)

(0,
 3)

x  =  2

(2,  0)

Y

dx

 « ykð]¥k «ËuþLkwt ûkuºkV¤ :

 A = 4 × «Úk{ «Ëuþ 

 ðzu ykð]¥k ûkuºkV¤

  ∴ A = 4| I |

  I = y
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nðu, x
y

4 9
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∴ y2 = 9 x1 4
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9  (4 – x2)

∴ y  = 2
3 x4 2−

  I = 2
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   = 2
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3  sinx x x
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  I = 2
3  sin2

2 0 2 1 01+ −−b ] ] ]g gl g; E

  I = 2
3  · 2 · 2

π 

  I = 2
3π 

  nðu, A = 4| I | 

    = 4 2
3π 

	 ∴ A = 6π [kuhMk yuf{

6. 

 « x2 = y

(0,  0)

x = 1 x = 2
Y

y  = x2

(1,  0) (2,  0) X

 ykð]¥k «ËuþLkwt ûkuºkV¤,

 A = | I |

 ∴ I = 
1

2

# y dx

 ∴ I = 
1

2

# x2 dx

 ∴ I = x
3
3

1

2
< F

 ∴ I = 3
1  ((2)3 – (1)3)

 ∴ I = 3
7

 nðu,  A = |I| = 3
7

 ∴  A = 3
7  [kuhMk yuf{



7. 
 «   y dx – (x + 2y2) dy = 0

 ∴ y dx = (x + 2y2) dy

 ∴	 dy
dx  = y

x  + 2y

 ∴	 dy
dx  – y

x  = 2y

 ∴	 P(y) = – y
1 , Q(y) = 2y

 « I.F. = e P y dy^ h#

  = e y dy
1– #

  = e–log y

  = elog ye
1–

  = y
1

  x · (I.F.) = # Q(y) (I.F.) dy

   x · y
1  = # 2y · y

1  dy

    = 2 # 1 dy

   y
x  = 2y + c

 ∴  x = 2y2 + cy

 su ykÃku÷ rðf÷ Mk{efhýLkku ÔÞkÃkf Wfu÷ Au.

8. 

 « A Lkku MÚkkLk MkrËþ a  = it  + 2 jt  + 3 kt

 B Lkku MÚkkLk MkrËþ b  = – it

 C Lkku MÚkkLk MkrËþ c  = 0 it  + jt  + 2 kt

  ∠ABC = BA  yLku BC  ðå[uLkku ¾qýku

  yk ¾qýku θ ÷uíkkt,

   cos θ = 
·
·

BA BC
BA BC] ]g g

 nðu, BA  = a  – b

    = 2 it  + 2 jt  + 3 kt

   |BA | = 4 4 9+ +

    = 17  

 íkÚkk BC  = c  – b

    = it  + jt  + 2 kt

   |BC | = 1 1 4+ +

    = 6

   BA ·BC  = (2 it  + 2 jt  + 3 kt ) ( it  + jt  + 2 kt )
    = (2) (1) + (2)(1) + (3)(2)
    = 2 + 2 + 6
    = 10

B
θ

C

A

  ∴ cos θ = 
17 6
10

    = 
102
10

	 	∴   θ = cos–1
102
10d n

9. 
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x y z
7
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x y z
7
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+
= −

 L : r  = (5 it  – 2 jt  + 0 kt ) + λ(7 it  – 5 jt  + kt )

 ∴ b1  = 7 it  – 5 jt  + kt

 x y z
1 2 3= =

 M : r  = (0 it  + 0 jt  + 0 kt ) + µ( it  + 2 jt  + 3 kt )
 ∴ b2  = it  + 2 jt  + 3 kt

 nðu, b1 · b2

  = (7 it  – 5 jt  + kt ) · ( it  + 2 jt  + 3 kt )
  = 7 – 10 + 3
  = 0
 ∴ L yLku M ÃkhMÃkh ÷tçk Au.

10. 

 « Äkhku fu ykÃku÷ hu¾kykuLkk rËfTøkwýku¥kh,
 a1, b1, c1 = a, b, c íkÚkk
 a2, b2, c2 = b – c, c – a, a – b
 çku hu¾kyku ðå[uLkku ¾qýku θ ÷uíkkt,

 ∴ cos θ = 
a b c a b c

a a b b c c
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   = 
a b c b c a c a b

1 1
− + − + −] ] ]g g g

   = 
ab ac bc ab ca bc

1
− + − + −

 ∴ cos θ = 0

 ∴      θ = 2
π 

 ykÃku÷ çku hu¾kyku ðå[uLkku ¾qýku 2
π  {¤u.

11. 
 « n = 6 S = {1, 2, 3, 4, 5, 6}

 ÷k÷ htøkÚke ÷¾u÷k ÃkqýkOf 1, 2, 3
 ÷e÷k htøkÚke ÷¾u÷k ÃkqýkOf 4, 5, 6
 ½xLkk A : ÃkkMkk Ãkh {¤íkku ÃkqýkOf Þwø{ Au.
 A = {2, 4, 6}
 ∴ r = 3



 ∴ P(A) = 6
3  

   = 2
1

 ½xLkk B : ÃkkMkku VUfíkk íkuLkk Ãkh ÷k÷ htøkLkku ÃkqýkOf
 B = {1, 2, 3}
 ∴ r = 3

 ∴ P(B) = 6
3

2
1=

 ∴ A ∩ B = {2}
 ∴ r = 1

 ∴ P(A ∩ B) = 6
1  ....... (i)

 ∴ P(A) · P(B) = 2
1  ×	 2

1  

     = 4
1  ....... (ii)

 ∴ P(A) · P(B) ≠ P(A ∩ B)
 ∴ A yLku B ÃkhMÃkh rLkhÃkuûk ½xLkkyku LkÚke.

12. 

 « fwxwtçkLkk Vkuxk {kxu {kíkk-rÃkíkk yLku Ãkwºk ÞkáÂåAf heíku 
yufMkkÚku nkh{kt Q¼k hnu Au.

  Äkhku fu {kíkk → M
   rÃkíkk → F
   Ãkwºk → S
  ∴ ºký ÔÞÂõíkykuLku nkh{kt økkuXððkLkk «fkh = 3P3

  ∴ þõÞ Ãkrhýk{ku = 3P3 = 3! = 6
  ∴ S = {(M, F, S), (M, S, F), (F, M, S), 

(F, S, M), (S, M, F), (S, F, M)}
  ½xLkk E : Ãkwºk yuf Auzk Ãkh Au.
   E = {(M, F, S), (F, M, S), (S, M, F), (S, F, M)}
  ∴ r = 4
  ∴ P(E) = n

r  

   = 6
4

   = 3
2

  ½xLkk F : rÃkíkk {æÞ{kt Au.
   F : {(M, F, S), (S, F, M)}
  ∴ r = 2

  ∴ P(F) = 6
2

3
1=

   E ∩ F = {(M, F, S), (S, F, M)}
  ∴ r = 2

  ∴ P(E ∩ F) = 3
1

	 ∴ P(E | F) = P F
P E F+]
] g
g

    = 
3
1
3
1

 

    = 1

rð¼køk-B

13. 

 « ynª f : N →	N,  f (n) = n
2
1+   n yÞwø{

n
2    n Þwø{,{

 n1 = 3, n2 = 4 ÷uíkkt,

 f (n1) = 2
3 1+  íkÚkk f (n2) = f (4)

   = 2  = 2
4  = 2

 ynª n1 ≠ n2 Ãkhtíkw f (n1) = f (n2)

	 ∴ f yu yuf-yuf rðÄuÞ LkÚke.

 «Ëuþ N = {1, 2, 3, 4, 5, 6,......}

 f (n) = n
2
1+   n yÞwø{

n
2    n Þwø{,{

 f (1) = 2
1 1+  = 1

 f (2) = 2
2  = 1

 f (3) = 2
3 1+  = 2

 f (4) = 2
4  = 2

 f (5) = 2
5 1+  = 3

 f (6) = 2
6  = 3

	 ∴ Rf = {1, 2, 3, 4 ....} = N (Mkn«Ëuþ)

	 ∴	 f ÔÞkÃík rðÄuÞ Au.

14. 

 « I yu 2 fûkkðk¤ku yuf{ ©urýf Au.

 ∴ I = 
1
0
0
1

= G

 nðu, I + A = 
1
0
0
1

= G  + 
tan

tan0
02

2−
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α

> H

   I + A = 
tan
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12

2−
α

α

> H  ......... (1)

 nðu, (I – A) 
cos
sin
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α
α

α
α

−= G

   = 
tan

tan cos
sin
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1
0
0
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0
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α
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   = 
tan

tan cos
sin
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1
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α α

α α
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+

α

α

α

α> H

 nðu, cos	α + sin	α tan 2
α 

   = cos	α + 2 sin 2
α  cos 2

α  . 
cos
sin

2

2
α

α

e  sin 2θ = 2 sin θ cos θ

yLku tan θ = cos
sin

θ
θ e

   = cos	α + 2sin2
2
α 

   = cos	α + 1 – cos	α
   = 1
 – sin	α + cos	α . tan 2

α 

   = – 2sin 2
α  cos 2

α  + cosα . 
cos
sin

2

2
α

α

   = sin 2
α  cos

cos
cos2 2

2

α α− + α = G

   = cos cos
cos
sin

2
2

2 2
2 α − +α

α
α8 B

   = tan cos cos2 2 12
2
2

2
2− + −α α α8 B

   = tan 2− α 

 ∴ (I – A) 
cos
sin

sin
cos

α
α

α
α

−= G  = 
tan

tan1
12

2−
α

α

> H  ...(2)

 (1) yLku (2) ÃkhÚke

 I + A = (I – A) 
cos
sin

sin
cos

α
α

α
α

−= G

15. 

 « Äkhku fu, u = xxcosx yLku v = 
x
x

1
1

2

2

−
+

 ∴	y = u + v
 nðu, çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

  dx
dy

dx
du

dx
dv= +  ...... (1)

 ynª, u = xxcosx Lke
 çktLku çkksw log ÷uíkkt,
 log u = xcosx . logx
 nðu, çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

  ∴ u dx
du1  = x . cosx dx

d  logx + cosx . logx dx
d  x 

+ x . logx dx
d  cosx

  ∴ u dx
du1  = x . cosx . 1x  + cosx . logx – xlogx sinx

 ∴ dx
du  = u [cosx + cosx logx – xlogx sinx]

 ∴ dx
du  = xxcosx [cosx + cosx logx – xlogx sinx] ...... (2)

 nðu, v = 
x
x

1
1

2

2

−
+

 Lke

 çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

  	 dx
dv  = 

( )

( ) ( ) ( ) ( )

x

x x x x

1

1 1 1 1dx
d

dx
d

2 2

2 2 2 2

−

− + − + −

    = 
( )

( ) ( ) ( ) ( )

x
x x x x

1
1 2 0 1 2 0

2 2

2 2

−

− + − + −

    = 
( )x

x x x x
1

2 2 2 2
2 2

3 3

−
− − −

  ∴ dx
dv  = 

( )x
x
1
4

2 2−
−

 ...... (3)

 Ãkrhýk{ (1) {kt Ãkrhýk{ (2) yLku (3) Lke ®f{ík {qfíkkt,

 
( )dx

dy
x cosx cosx logx xlogx sinx

x
x
1

4xcosx
2 2= + − −

−
7 A

16. 

 « ynª, f  (x) = x x12 63
4

3
1

−

	 ∴ f   ‘(x) = x
x

16 23
1

3
2−

   = 
( )

x

x2 8 1

3
2
−

ykÚke, f ’ (x) = 0 ÷uíkkt, x = 8
1  {¤u. 

ðÄw{kt x = 0 ykøk¤  ‘(x) ÔÞkÏÞkrÞík LkÚke. 

ykÚke, x = 0 yLku x = 8
1  rLkýkoÞf MktÏÞkyku/ ®çkËwyku Au.

nðu, yk rLkýkoÞf MktÏÞkyku íkÚkk ytíkhk÷Lkkt ytíÞ®çkËwyku 

x = –1 íkÚkk x = 1 ykøk¤ rðÄuÞ f Lkkt {qÕÞku {u¤ðeyu.

∴ f (–1) = ( ) ( )12 1 6 13
4

3
1

− − −  

  = 18

 f (0) = 12(0) – 6(0)
  = 0

 f 8
1b l  12 8

1 6 8
13

4
3
1

= −b bl l

  = 4
9−  íkÚkk

 f  (1) = 12 1 6 13
4

3
1

−] ]g g
  = 6

ykÚke, ykÃkýu fne þfeyu fu, 

rðÄuÞ f Lku x = –1 ykøk¤ 

ðirïf {n¥k{ {qÕÞ 18 íkÚkk x = 8
1  ykøk¤

ðirïf LÞqLkík{ {qÕÞ 4
9−  {¤u Au.



17. 

 « ynª, | a | = | b | = | c | = k Äkhku ... (1) 
(k > 0)

   a  ⊥ b  ; b  ⊥ c  ; c  ⊥ a
 ∴ a · b  = 0  ; b · c  = 0 ; c · a  = 0 

... (2)
  | a + b + c |2 
   = | a |2 + | b |2 + | c |2

+ 2 a · b  + 2 b · c  + 2 c · a
   = k2 + k2 + k2 + 0 + 0 + 0 

[ Ãkrhýk{ (1), (2)]
   | a + b + c |2 = 3k2

 ∴  | a + b + c | = 3 k

 Äkhku fu a + b + c  yu a  MkkÚku α {kÃkLkku ¾qýku 

çkLkkðu Au.

  ∴	 cos α = 
∙

a b c a
a b c a
+ +
+ +^ h

    = · · ·
k k

a a b a c a
3 ·

+ +

    = 
k

a
3
0 0
2

2 + +

  ∴	 cos α = 
k

k
3 2

2

  ∴	 cos α = 
3
1

 Äkhku fu a + b + c  yu b  MkkÚku β {kÃkLkku ¾qýku çkLkkðu 

Au.

  ∴	 cos β = 
a b c b
a b c b∙
+ +
+ +^ h

    = 
k k

a b b b c b
3 ·

· · ·+ +

  ∴	 cos β = 
k

k
3 2

2

  ∴	 cos β = 
3
1

 Äkhku fu a + b + c  yu c  MkkÚku γ {kÃkLkku ¾qýku çkLkkðu 

Au.

  ∴	 cos γ = 
a b c c
a b c c∙
+ +
+ +^ h

 

    = 
a b c c

a c b c c c$ $ $

+ +
+ +

    = 
k

k
3 2

2

  ∴	 cos γ = 
3
1

  ∴ cos α = cos β = cos γ = 
3
1

 ∴	 a + b + c  yu a , b  yLku c  MkkÚku 
  Mk{kLk {kÃkLkk ¾qýk çkLkkðu Au.

18. 

 « çku hu¾kyku Mk{ktíkh Au.

 ykÃkýe ÃkkMku a1  = it  + 2 jt  – 4 kt ,

   a2  = 3 it  + 3 jt  – 5 kt  yLku

   b  = 2 it  + 3 jt  + 6 kt  Au.
 ykÚke, hu¾kyku ðå[uLkwt ytíkh

  d = 
b

b a a2 1# −_ i

   = 

i j k

4 9 36

2
2
3
1
6
1

+ +

−

t t t

   = 
i j k

49
9 14 4− + −t t t

   = 
49
293

   = 7
293

 yuf{

19. 

 « x + 3y > 3
 x + y > 2
 nuíkw÷ûke rðÄuÞ Z = 3x + 5y
 x > 0
 y > 0
 x + 3y = 3 ... (i)

 

x 0 3
y 1 0

 x + y = 2 ... (ii)  

 

x 0 2
y 2 0

  ,2
3

2
1c m  (i) yLku (ii)Lkku Wfu÷,

  (0, 0)  ∴ 3 – 3y = 2 – y
 	 	  ∴ 2y = 1

 	 	  ∴ y = 2
1

    y = 2
1 Lku Mk{e (i){kt {qfíkkt

    ∴ x + 3 2
1c m  = 3

    ∴ x = 3 – 2
3

       x = 2
3



1 2 3 5

1

2

3

4

5

(0, 0)

x + 3y = 3
(2, 0)

(0, 2)

(0, 1)

x 
+ 

y 
= 

2

(3, 0)
,2
3

2
1` j

4

Y

X

ykf]rík{kt ykÃku÷ yMk{íkkykuLkku yk÷u¾ ËþkoÔÞku Au su 

rMkr{ík Au. þõÞ Wfu÷«ËuþLkkt rþhku®çkËwyku (0, 2), 

d 2
3 , 2

1
n yLku (3, 0) {¤u.

þõÞ Wfu÷ «ËuþLkk 
rþhku®çkËw

Z = 3x + 5y

(0, 2) 10
(3, 0) 9

,2
3

2
1c m 7 ← LÞqLkík{

 yk{, ®çkËw d 2
3 , 2

1
n ykøk¤ LÞqLkík{ {qÕÞ 7 {¤u.

20. 

 « ½xLkk E1 : ÃkMktË fhu÷ Ëzku Ãknu÷k Úku÷k{ktLkku nkuÞ

 ½xLkk E2 : ÃkMktË fhu÷ Ëzku çkeò Úku÷k{ktLkku nkuÞ

 ½xLkk A : ÃkMktË ÚkÞu÷ çkeòu Ëzku ÷k÷ htøkLkku nkuÞ

 ∴ P(E1 | A) = 
|

P A
P E P A E·1 1_

]
_i
g

i
 (çkuÞÍ rLkÞ{)

 P(E1) = 2
1   ;  P(E2) = 2

1

  P(A | E1) = C
C

8
1

4
1  = 8

4  = 2
1

  P(A | E2) = C
C

8
1

2
1  = 8

2  = 4
1

 ∴ P(A) = P(E1) · P(A | E1) + P(E2) · P(A | E2)

  = 2
1  × 2

1  + 2
1  × 4

1

  = 4
1  + 8

1  

  = 8
3

yk{, ÃkMktË ÚkÞu÷ Ëzku ÷k÷ htøkLkku yLku íku «Úk{ Úku÷k{ktÚke 

nkuÞ íkuLke Mkt¼kðLkk,

 ∴ P(E1 | A) = P A
P A E P E1 1$;_

]
_i
g

i

  = 

8
3

2
1

2
1

#

  = 3
2

21. 

 « A2 = A . A = 
1
1
2

1
2
1

1
3
3

1
1
2

1
2
1

1
3
3−

−
−

−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

    = 
1 1 2
1 2 6
2 1 6

1 2 1
1 4 3
2 2 3

1 3 3
1 6 9
2 3 9

+ +
+ −
− +

+ −
+ +
− −

− +
− −
+ +

R

T

SSSSSSSS

V

X

WWWWWWWW

 A2 = 
4
3
7

2
8
3

1
14
14

−
−

−

R

T

SSSSSSSS

V

X

WWWWWWWW

 A3 = A2 . A = 
4
3
7

2
8
3

1
14
14

1
1
2

1
2
1

1
3
3

−
−

−
−

−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

   = 
4 2 2
3 8 28
7 3 28

4 4 1
3 16 14
7 6 14

4 6 3
3 24 42
7 9 42

+ +
− + −

− +

+ −
− + +

− −

− +
− − −

+ +

R

T

SSSSSSSS

V

X

WWWWWWWW

 A3 = 
8
23
32

7
27
13

1
69
58

−
−

−

R

T

SSSSSSSS

V

X

WWWWWWWW

 zk.çkk. = A3 – 6A2 + 5A + 11 I.

 = 
8
23
32

7
27
13

1
69
58

6
4
3
7

2
8
3

1
14
14

5
1
1
2

1
2
1

1
3
3

11
1
0
0

0
1
0

0
0
1

−
−

− − −
−

− +
−

− +

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

 = 
8
23
32

7
27
13

1
69
58

24
18
42

12
48
18

6
84
84

5
5
10

5
10
5

5
15
15

11
0
0

0
11
0

0
0
11

−
−

− +
−

−

−
−

−

−
+

−
− +

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

 = 
8 24 5 11
23 18 5 0
32 42 10 0

7 12 5 0
27 48 10 11
13 18 5 0

1 6 5 0
69 84 15 0
58 84 15 11

− + +
− + + +

− + +

− + +
− + +

− + − +

− + +
− + − +

− + +

R

T

SSSSSSSS

V

X

WWWWWWWW

 = 
0
0
0

0
0
0

0
0
0

R

T

SSSSSSSS

V

X

WWWWWWWW
 = O = s.çkk.

 A3 – 6A2 + 5A + 11I = O

 çktLku çkksw  A–1 ðzu økwýíkkt,

 ∴ (A3)A–1 – 6(A2)A–1 + 5AA–1 + 11IA–1 = OA–1

 ∴	A2 – 6A + 5I + 11A–1 = O
 ∴	11A–1 = 6A – A2 – 5I

 ∴ 11A–1 = 6
1
1
2

1
2
1

1
3
3

4
3
7

2
8
3

1
14
14

5
1
0
0

0
1
0

0
0
1−

− − −
−

− −

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW



 ∴ 11A–1 = 
6
6
12

6
12
6

6
18
18

4
3
7

2
8
3

1
14
14

5
0
0

0
5
0

0
0
5−

− +
−

−

−
−

−

−
+

−
−

−

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

 ∴ 11A–1 = 
3
9
5

4
1
3

5
4
1

−
−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW
 

 ∴ A–1 = 11
1

3
9
5

4
1
3

5
4
1

−
−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

 ∴ A–1 = 
11
3

11
9

11
5

11
4

11
1

11
3

11
5

11
4

11
1

−

−

−

−

−

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

rð¼køk-C

22. 

 « A = 
cos
sin

sin
cos

θ
θ

θ
θ−= G

 nðu,
 A2 = A · A

   = 
cos
sin

sin
cos

θ
θ

θ
θ−= G  cos

sin
sin
cos

θ
θ

θ
θ−= G

   = cos sin
sin cos

sin cos sin cos
sin cos

2 2

2 2
θ θ

θ θ
θ θ θ θ

θ θ
−

−
+

− +
= G

   = 
cos
sin cos

sin cos
cos

2
2

2
2

θ
θ θ

θ θ
θ−= G

   = 
cos
sin

sin
cos

2
2

2
2

θ
θ

θ
θ−= G

 A3 = A2 · A

   = 
cos
sin

sin
cos

2
2

2
2

θ
θ

θ
θ−= G  cos

sin
sin
cos

θ
θ

θ
θ−= G

   = cos cos sin sin
sin cos cos sin

cos sin sin cos
sin sin cos cos

2 2
2 2

2 2
2 2

θ θ θ θ
θ θ θ θ

θ θ θ θ
θ θ θ θ

−
− −

+
− +

= G

   = 
cos
sin

sin
cos

3
3

3
3

θ
θ

θ
θ−= G

 íku s heíku,

 An = 
cos
sin

sin
cos

n
n

n
n

θ
θ

θ
θ−= G

23. 

 « A =	
2
3
1

3
2
1

5
4
2

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

 |A| = 
2
3
1

3
2
1

5
4
2

−
−
−

  = 2(– 4 + 4) + 3(– 6 + 4) + 5(3 – 2)
  = 0 + 3(– 2) + 5(1)
  = – 6 + 5
  = – 1 ≠	0

 ∴	A–1 Lkwt yÂMíkíð Au.

 adj A {u¤ððk {kxu,

 2 Lkku MknyðÞð A11 = (–1)2 
2
1

4
2

−
−

   = 1(– 4 + 4)
   = 0

 –3 Lkku MknyðÞð A12 = (–1)3 
3
1

4
2

−
−

   = (–1)(–6 + 4)
   = 2

 5 Lkku MknyðÞð A13 = (–1)4 
3
1
2
1

   = 1(3 – 2)
   = 1

 3 Lkku MknyðÞð A21 = (–1)3 
3
1

5
2

−
−

   = (–1)(6 – 5)
   = – 1

 2 Lkku MknyðÞð  A22 = (–1)4 
2
1
5
2−

   = 1(– 4 – 5)
   = – 9

 –4 Lkku MknyðÞð A23 = (–1)5 
2
1

3
1
−

   = (–1)(2 + 3)
   = – 5

 1 Lkku MknyðÞð  A31  = (–1)4 
3
2

5
4

−
−

   = 1(12 – 10)
   = 2

 1 Lkku MknyðÞð A32 = (–1)5 
2
3
5
4−

   = (–1)(– 8 – 15)
   = 23

 –2 Lkku MknyðÞð A33 = (–1)6 
2
3

3
2
−

   = 1(4 + 9)
   = 13

	 ∴ adj A = 
0
2
1

1
9
5

2
23
13

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

  A–1 = | |A Aadj1

   = ( )1
1

0
2
1

1
9
5

2
23
13

−

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

 ∴ A–1 = 
0
2
1

1
9
5

2
23
13

−
−

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW
 nðu, 2x – 3y + 5z = 11
  3x + 2y – 4z = – 5
  x + y – 2z = – 3



 «  ©urýf MðYÃku ÷¾íkkt,

 ∴ 
1x

y
z

2
3
1

3
2
1

5
4
2

1
5
3

−
−
−

= −
−

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW
 ∴	AX = B

 ßÞkt, , ,A X B
x
y
z

2
3
1

3
2
1

5
4
2

11
5
3

=
−

−
−

= = −
−

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

 ∴	 X = A–1B

 ∴ 
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
 = 

0
2
1

1
9
5

2
23
13

11
5
3

−
−

−
−
−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

   = 
0 5 6
22 45 69
11 25 39

− +
− − +
− − +

R

T

SSSSSSSS

V

X

WWWWWWWW

 ∴ 
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
 = 

1
2
3

R

T

SSSSSSSS

V

X

WWWWWWWW

 Wfu÷ : x = 1, y = 2, z = 3

24. 

 « swyku fu «íÞuf ðkMíkrðf t > 0 {kxu 
 y yLku x çktLku ÔÞkÏÞkrÞík Au.
 MÃkü Au fu,

 dt
dy

dt
d
at t

1= +` j  = . loga dt
d t t a1t t

1
++ b l

   = . loga
t

a1 1t
2t

1
−+ d n

 yk s heíku, dt
dx  = .a t t dt

d t t
1 1a 1

+ +
−

b bl l

   = . 1a t t t
1 1a 1

2+ −
−

b dl n

 òu t ≠	±	1 íkku yLku íkku s dt
dx  ≠	0.

 yk{, t ≠	1	{kxu, (t > 0 nkuðkÚke)

 dx
dy

dt
dx
dt
dy

=  = 
.

1 log

a t t t

a
t

a

1 1 1

1

a

t

1
2

2t
1

+ −

−

−

+

b

d

dl

n

n
 

   = 
log

a t t

a a
1 a

t

1

t
1

+
−

+

b l

   = 
log

t t

a a
1 a

t

1

1t
1

+
−

+ −

b l
 (t > 0, t ≠ 1)

LkkUÄ : yuf rðÄuÞ u = f (x) Lkku çkeò rðÄuÞ v = g(x) Lku MkkÃkuûk 

rðfr÷ík, Mktfuík dv
du  îkhk Ëþkoððk{kt ykðu Au yLku íku 

dx
dv
dx
du

 Au. ßÞkt, dx
dv ≠ 0.

25. 

 « {ktøku÷ Mk{÷tçk [íkw»fkuý ykf]rík{kt Ëþkoðu÷ Au.
10 Mku{e

10
Mku{

e 10 Mku{e

10 Mku{ex
Mku{e

x
Mku{e

P

D

Q

C

A B

AB  Ãkh ÷tçk DP  íkÚkk CQ  Ëkuhku.
Äkhku fu AP = x Mku{e
ynª, ∆APD ≅	∆BQC
ykÚke, QB = x Mku{e
ÃkkÞÚkkøkkuhMk «{uÞ ÃkhÚke,

DP = QC = x100 2−

Äkhku fu, Mk{÷tçk [íkw»fkuýLkwt ûkuºkV¤ S Au.
∴ S ≡ S(x)

 = 2
1  (Mk{ktíkh çkkswykuLkku Mkhðk¤ku)(Ÿ[kE)

 = 2
1  (2x + 10 + 10) x100 2−_ i

 = (x + 10) x100 2−_ i

∴ S’(x) = (x + 10) 
( )

x

x
x

2 100

2
1002

2

−

−
+ −_ i

 = 
x

x x
100

2 10 100
2

2

−

− − +

nðu, S’(x) = 0 ÷uíkkt, 
2x2 + 10x – 100 = 0 yux÷u fu, 
x = 5 íkÚkk x = –10 {¤u.
Ãkhtíkw x yu ytíkh Ëþkoðu Au. 
íku Éý Lk nkuE þfu. 
ykÚke, x = 5 nðu,

S’’(x) = 

( )
( )

x

x x x x
x

x

100

100 4 10 2 10 100
2 100

2

2

2 2
2

−

− − − − − − +
−

−^ h

 = 
x

x x

100

2 300 1000
2

3

2
3

−

− −

^ h
  (MkkËwt Y5 ykÃkíkkt)

yÚkðk S’’(5) = 
( )

( ) ( )

100 5

2 5 300 5 1000

2

3

2
3

−

− −

_ i

 = 
75 75
2250

75
30 0<

− = −

ykÚke, x = 5 ykøk¤ Mk{÷tçk [íkw»fkuýLkwt ûkuºkV¤ {n¥k{ 
nkuÞ.

∴ {n¥k{ ûkuºkV¤ S(5) = (5 + 10) ( )100 5 2−

    = 15 75

    = 75 3  Mku{e2



26. 

 « I = 
log log

x
x x x

dx
1 1 2

4

2 2+ + −^ h7 A#

   = 
log log

x

x x x1 1
4

2 2 2+ + −^ h7 A#  dx

   = log
x
x

x
x dx

1 1
4

2

2

2+ +e o#

   = log
x

x

x
dx

1
1 1x

4

1

2
2+

+d n#

 I = log
x x

dx
1

1 1x
3

1

2
2+

+d n#

 nðu, 1 + 
x
1
2  = t2 ykËuþ ÷uíkkt,

  ∴ 
x
2
3

−
 dx = 2t · dt

  ∴ 
x
dx

3  = –t dt

 I = #  t · log(t2) (–t dt)

   = # –2t2 · log t dt

 I = –2 # t2 · log t dt

 I = –2 I1 ... (1)

 nðu, I1 = # t2 · log t dt

  u = log t	 	 	 	 	 ;	 v = t2

  ∴ dt
du

t
1=

 I1 = log t # t2 dt – t t dt1 2; E##  dt

   = 
log t t
3
· 3

 – t
t1
3·
3

#  dt

   = 
log t t
3
· 3

 – t dt3
1 2#

 I1 = 
log t t
3
· 3

 – t
9
3
	+ c

 nðu, 1 + 
x
1
2  = t2 nkuðkÚke,

 ∴ t = 
x

1 1
2+  yLku t3 = 

x
1 1

2
2
3

+d n

 I1 = t
3
3

 log t 3
1−; E  + c

 I1 = logx x3
1 1 1

1 1
3
12 2

2
3

2
1

+ + −d dn n> H  + c1

 I = log
x x3

1 1 1
2
1 1 1

3
1

2 2
2
3

+ + −d n = < F G  + c1

I1 Lke ®f{ík Ãkrhýk{ (1) {kt {qfíkkt,

 I = log
x x3

2 1 1
2
1 1 1

3
1

2 2
2
3

− + + −d n< =F G  + c

 I = log
x x3

1 1 1 1 1
3
2

2 2
2
3

− + + −d n< =F G  + c

27. 

 « ykÃku÷ rðf÷ Mk{efhý Lke[u «{kýu ÷¾e þfkÞ  :

  dx
dy

 = 
x cos x

y

y cos x
y x+c

c

m

m
 ... (1)

 yu dx
dy

 = F(x, y) «fkhLkwt rðf÷ Mk{efhý Au.

  ynª, F(x, y) = 
x cos x

y

y cos x
y x+c

c

m

m

 x Lke søÞkyu λx yLku y Lke søÞkyu λy {qfíkkt,

 F(λx, λy) = 
y cos x

y

y cos x
y x

λ

λ +c

c

m

m

<

< F

F

   = λ0 F(x, y)
 yk{, F(x, y) yu þqLÞ ½kíkðk¤wt Mk{Ãkrh{ký rðÄuÞ Au. 

{kxu ykÃku÷ Mk{efhý Mk{Ãkrh{ký rðf÷ Mk{efhý Au. 
íkuLkku Wfu÷ þkuÄðk {kxu ykÃkýu,

 y = vx ÷Eyu.  ... (2)
 Mk{efhý (2) Lkwt ‘x’ Lku MkkÃkuûk rðf÷Lk fhíkkt,

 dx
dy

 = v + x dx
dv  ... (3)

 y yLku dx
dy

Lke ®f{íkku Mk{efhý (1) {kt {qfíkkt,

	 ∴  v + x dx
dv  = cos v

v cos v 1+

	 ∴  x dx
dv  = cos v

v cos v 1+
 – v

	 ∴  x dx
dv  = cos v

1

 ∴  cos v dv = x
dx

 ∴  # cos v dv = # x
1  dx

 ∴  sin v = log |x| + log |c|
 ∴ sin v = log |cx|

 → v = x
y

 {qfíkkt,

   sin x
yc m  = log | cx |

 yk rðf÷ Mk{efhý (1) Lkku sYhe ÔÞkÃkf Wfu÷ Au.


