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rð¼køk-A

1.	

«« s.çkk.	 = cos–1 (4x3 – 3x)

	     x	 = cos θ Äkhku

	 \ θ	 = cos–1 x , θ ∈ [0, π]

	 \ s.çkk.	 = cos–1 (4cos3 θ – 3cos θ)

			  = cos–1 (cos3 θ)

		 nðu 2
1  < x < 1

		 \ cos 3
π  > cos θ > cos 0

( ,0 2
π ; E{kt cos ½xíkwt Au)

		 \ 0 < θ < 3
π 

		 \ 0 < 3θ < π

			  3θ ∈ [0,  π]	 ....... (1)

		 \ s.çkk.	 = cos–1 (cos3 θ)

			  = 3 θ	 ( Ãkrhýk{ (1) ÃkhÚke)
			  = 3 cos–1 x

			  = zk.çkk.

2.	

«« s.çkk.	 = 2
1  cos–1

x
x

1
1

+
−; E

		 x = tan2 θ Äkhku.

	 tanθ = x  

	 \ θ = tan–1 x , θ ∈ ,2 2
π π−b l

		 = 2
1  cos–1 tan

tan1
1

2

2

θ
θ

+
−> H

		 = 2
1   . cos–1 (cos2θ)

	 ynª, 0 < x < 1

			  \ tan 0 < tan θ < tan 4
π 

			  \ 0 < θ < 4
π 

			  \ 0 < 2θ < 2
π 

			  2θ ∈ ,0 2
π ; E  ⊂ [0, π]	 .... (1)

		 = 2
1  (2θ)	 ( Ãkrhýk{ (1) ÃkhÚke)

		 = θ	
		 = tan–1 x
		 = zk.çkk.

3.	

«« f yu x = 2
π  ykøk¤ Mkíkík Au.

	 \ lim
x 2"

π  f (x) = f 2
π c m

		 nðu, lim
x 2"

π  x
k cos x

2π −c m  = 3

	 \ 
lim

x 2"
π  

x
k cos x

2 2 −π ` j  = 3

( tan çkÄk s [hý{kt 
ðÄíkwt rðÄuÞ Au.)



	 \ lim
x2 0"π −

 k
x

sin x
2

2

2

−

−
π

π

`
`
j
j

 = 3 
x

x
2

2 0

"

& "

a
π

π −
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	 \ 
( )k
2
1

 = 3

	 \ k = 6

4.	

«« I	 = 
e
dx

1x −^ h#

			  = 
e e

e
1x x

x

−^ h#  dx

	 	→	 nðu, ex = t ykËuþ ÷uíkkt,
		 ∴ ex · dx = dt

	 I	 = 
t t
dt

1−^ h#

	 I	 = 
t t

t t
1
1

−
− −
^
^
h
h#  dt 

			  = t
dt

t
dt

1− −# #
			  = log | t – 1| – log | t | + c
	 I	 = log |ex – 1| – log | ex | + c

	 I	 = log 
e
e 1

x

x −
 + c

5.	

0–6 –3

Y

X

y = –(x + 3) y = x + 3

««
6

0

–

# |x + 3| dx	 = 
–

6

3

–

# |x + 3| dx + 
3

0

–

# |x + 3| dx

			   = –
–

6

3

–

# (x + 3) dx + 
3

0

–

# (x + 3) dx

�

J

L

KKKKKKKK

 –6 < x < – 3
⇒ x + 3 < 0
⇒ |x + 3| = –(x + 3)

N

P

OOOOOOOO  

J

L

KKKKKKKK

 –3 < x < 0
⇒ x + 3 > 0
⇒ |x + 3| = x + 3

N

P

OOOOOOOO

			   = – x x2 3
2

6

3

–

–
+< F  + x x2 3

2

3

0

–
+< F

			   = – 2
9 9 2

36 18– – –; E' '1 1  

� + 0 2
9 9– –b l; E

			   = – 2
9  + 9 – 0 – 2

9  + 9

			   = 9

6.	

«« ykf]rík{kt ËþkoÔÞk «{kýu hu¾k y = 3x + 2, 

	 X-yûkLku ,3
2 0−c m{kt AuËu Au yLku yk

	 yk÷u¾ x ∈ ,1 3
2− −c m  {kxu X-yûkLke Lke[u Au yLku 

	 yk÷u¾ x ∈ ,3
2 1−c m  {kxu X-yûkLke WÃkh Au.

Y

x = 1

x = –1 O E
C

B

D

X' X

Y'

,A 03
2−` j

y = 3x + 2

	 {ktøku÷ ûkuºkV¤ 

	 = «Ëuþ ACBALkwt ûkuºkV¤ + «Ëuþ ADEALkwt ûkuºkV¤

	 = ( ) ( )x dx x dx3 2 3 2
1

13
2

3
2

+

−
+ +

− −

# #

	 = x x x x
2
3 2 2

3 22

1

2
1

3
2

3
2+ + +

−

−

−b bl l

	 = 2
3
9
4

3
4

2
3 1 2 1– – –+c b b ] ]l m g gl  + 2

3 1 2 1+b ] ]g gl  

� – 2
3
9
4 2 3

2–+c b bl lm

	 = 3
2

3
4

2
3 2– – +  + 2

3  + 2 – 3
2  + 3

4

	 = 3
2

2
3 2– – +  + 2

3  + 2 + 3
2

	 = 6
4 9 12– – +  + 6

9 12 4+ +

	 = 6
1  + 6

25

	 = 6
26

	 = 3
13  [kuhMk yuf{



7.	

«« x dx
dy

 + 2y = x2 log x

	 ∴	 dx
dy

 + x
2 y = x log x	 ... (1)

	 yk Mk{efhýLku dx
dy

 + P(x) y = Q(x) MkkÚku Mkh¾kðíkkt,

	 P(x) = x
2

	 Q(x) = x log x

	 MktfÕÞfkhf yðÞð; I.F.	= e P x dx] g#

			  = e dxx
2#

			  = e2 log x

			  = elog x2

			  = x2

	 Ãkrhýk{ (1) Lku çktLku çkksw x2 ðzu økwýíkkt,

	 ∴	 dx
dy

 x2 + 2xy = x3 log x

	 ∴	 dx
d (y x2) = # x3 log x dx

	 →	 u = log x , v = x3

			  dx
du

x
1=

	 ∴	 y · x2	 = log   x  # x3 dx – x x dx1 3; E##  dx

				   = log x · x
4
4

 – x
x1
4·
4

#  dx

	 ∴	 y · x2	 = log x · x
4
4

 – x
16
4

 + c

	 ∴	 y	 = log x x
4
2

 – x
16
2

 + cx–2

	 ∴	 y	 = x
16
2

 (4 log x – 1) + cx–2;

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

8.	

«« | a | = 1, | b | = 1, | c | = 1

	 ynª, a  + b  + c  = 0
	 ∴	 | a  + b  + c | = 0
	 ∴	 | a  + b  + c |2 = 0
	 ∴	 | a |2 + | b |2 + | c |2 

+ 2 a b  + 2 b c  + 2 c a  = 0
	 ∴	 1 + 1 + 1 + 2 

( a · b  + b · c + c · a ) = 0

	 ∴	 a · b  + b · c  + c · a  = – 2
3

9.	

«« hu¾k L1 : 
x
3
8−

 = 
y
16
19

−
+

 = z
7
10−

	 r  = (8 it  – 19 jt  + 10 kt ) + λ(3 it  – 16 jt  + 7 kt )

	 hu¾kLke rËþk b1  = 3 it  – 16 jt  + 7 kt

	 hu¾k L2 : 
x
3
15−

 = 
y
8
29−

 = z
5
5

−
−

	 r2  = (15 it  + 29 jt  + 5 kt ) + λ(3 it  + 8 jt  – 5 kt )

	 hu¾kLke rËþk b2  = 3 it  + 8 jt  – 5 kt

	 b1  × b2 	 = 
i j k
3
3

16
8

7
5

−
−

t t t

		  = 24 it  + 36 jt  + 72 kt

		  = 12(2 it  + 3 jt  + 6 kt )

	 ∴	 {ktøku÷ hu¾kLke rËþk b  = 2 it  + 3 jt  + 6 kt

		  hu¾k ÃkhLkwt ®çkËw A( a ) = it  + 2 jt  – 4 kt

	 hu¾kLkwt MkrËþ Mk{efhý,

	 ∴	 r  = a  + λ b , λ  ∈  R

	 ∴	 r  = ( it  + 2 jt  – 4 kt ) + λ(2 it  + 3 jt  + 6 kt )

10.	

«« Äkhku fu	 A(4, 7, 8),	 B(2, 3, 4),
		  P(–1, –2, 1),	Q(1, 2, 5) ykÃku÷ ®çkËwyku Au.
	 AB  = –2 it  – 4 jt  – 4 kt

	 PQ  = 2 it  + 4 jt  + 4 kt

	 nðu, AB  = λ PQ
	 ∴	 (–2 it  – 4 jt  – 4 kt ) = λ(2 it  + 4 jt  + 4 kt ), λ ∈ R
	 ∴	 –2 = 2λ, –4 = 4λ, –4 = 4λ
	 ∴	 λ = –1, λ = –1, λ = –1

	 ∴	 AB  íkÚkk PQ Lkk rËfTøkwýku¥kh Mk{kLk Au.
	 ∴	 ykÃku÷ çktLku hu¾kyku Mk{ktíkh Au.

11.	

«« çku ÃkkMkk VUfíkk n = 36
	 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)}



		  ½xLkk	A : çktLku ÃkkMkk Ãkh r¼LLk MktÏÞk {¤u.
	∴ 	 r = 30

	∴ 	 P(A)	 = 36
30

				    = 6
5

		  ½xLkk	B : ÃkkMkk ÃkhLke MktÏÞkLkku Mkhðk¤ku 4 Au.
		  B = {(1, 3), (2, 2), (3, 1)}
		  A ∩ B = {(1, 3), (3, 1)}
	 ∴	 r = 2

	 ∴	 P(A ∩ B) = 36
2

18
1=

	 ∴	 P(B | A)	 = P A
P A B+]
] g
g

				   = 
6
5
18
1

				   = 15
1

12.	

«« A yLku B Mkðk÷Lku Mðíktºk heíku Wfu÷u íku {kxuLke 

	 Mkt¼kðLkk	 P(A) = 2
1

			   P(B) = 3
1

	 ÃkhMÃkh rLkhÃkuûk ½xLkkyku Au.

	 ∴ P(A ∩ B) = P(A) · P(B)
	 →	 fkuE yufLku s Mkðk÷Lkku Wfu÷ {¤u íkuLke Mkt¼kðLkk

	 = P(A ∩ B’) + P(A’ ∩ B)
	 = P(A) – P(A ∩ B) + P(B) – P(A ∩ B)
	 = P(A) + P(B) – 2P(A) P(B)

	 = 2
1  + 3

1  – 2 × 2
1  × 3

1

	 = 2
1  + 3

1  – 3
1

	 = 2
1

rð¼køk-B

13.	

«« ynª A = R – {3}, B = R – {1}, f (x) = x
x
3
2

−
−c m  

	 ∀ x1, x2 ∈ A,	 f (x1) = f (x2)

	 ∴	 x
x

x
x

3
2

3
2

1

1

2

2
−
−

= −
−

	∴ 	 (x1 – 2) (x2 – 3) = (x2 – 2) (x1 – 3)
	∴ 	 x1x2 – 3x1 – 2x2 + 6 = x1x2 – 3x2 – 2x1 + 6
	 ∴	 x1 = x2

	∴  f yu yuf-yuf rðÄuÞ Auu.
	 Äkhku fu, y ∈ B = R – {1}

	 y = f (x)

	∴ 	 y = x
x
3
2

−
−

	∴ 	 y(x – 3)	 = x – 2
	∴ 	 yx – 3y	 = x – 2
	∴ 	 yx – x	 = 3y – 2
	∴ 	 x(y – 1)	 = 3y – 2

	∴ 	 x = y
y
1

3 2
−
−

 ∈ R – {3} («Ëuþ)

	 nðu, f (x)	 = f 
y
y
1

3 2
−
−e o  =  

y
y
y
y

1
3 2

3

1
3 2

2

−
−

−

−
−

−

				   = y y
y y
3 2 3 3
3 2 2 2

− − +
− − +

 = y

	∴ 	 ∀ y ∈ B = R – {1} {kxu

	 x = y
y
1

3 2
−
−

 ∈ A = R – {3} yuðku {¤u Au,

	 fu suÚke f (x) = y ÚkkÞ Au.
	∴ 	 f yu ÔÞkÃík rðÄuÞ Au.

LkkUÄ : f : R – c
d−& 0  → R – c

a& 0 ;

f (x) = cx d
ax b

+
+

 yu nt{uþkt yuf-yuf Au yLku ÔÞkÃík rðÄuÞ Au.

14.	

«« AT = 
6
2
2

2
3
1

2
1
3

−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

	 ∴	 P	 = 2
1  (A + AT)

				   = 2
1  

6
2
2

2
3
1

2
1
3

6
2
2

2
3
1

2
1
3

−
−

−
− + −

−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

Z

[

\

]]]]
]]]]

_

`

a

bbbb
bbbb

				   = 2
1  

6 6
2 2
2 2

2 2
3 3
1 1

2 2
1 1
3 3

+
− −

+

− −
+

− −

+
− −

+

R

T

SSSSSSSS

V

X

WWWWWWWW

				   = 2
1  

12
4
4

4
6
2

4
2
6

−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

			  P	 = 
6
2
2

2
3
1

2
1
3

−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

			  PT	 = 
6
2
2

2
3
1

2
1
3

−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW
	 ∴	 P	 = PT

	 ∴	 P yu Mktr{ík ©urýf Au.

			  Q	 = 2
1  (A – AT)



				   = 2
1

6
2
2

2
3
1

2
1
3

6
2
2

2
3
1

2
1
3

−
−

−
− − −

−

−
−

R

T
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V
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[
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				   = 2
1

0
0
0

0
0
0

0
0
0

R

T

SSSSSSSS

V

X

WWWWWWWW

				   = 
0
0
0

0
0
0

0
0
0

R

T

SSSSSSSS

V

X

WWWWWWWW

	 ∴	 QT	= 
0
0
0

0
0
0

0
0
0

R

T

SSSSSSSS

V

X

WWWWWWWW

	 ∴	 – QT	 = 
0
0
0

0
0
0

0
0
0

R

T

SSSSSSSS

V

X

WWWWWWWW
 

	 ∴	 Q = – QT

	 ∴	 Q yu rðMktr{ík ©urýf Au.

	 	P + Q	 = 
6
2
2

2
3
1

2
1
3

0
0
0

0
0
0

0
0
0

−
−

−
− +

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

				   = 
6
2
2

2
3
1

2
1
3

−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

				   = A

15.	

«« ykÃkýLku 
	 |A| = 1(16 – 9) – 3(4 – 3) + 3(3 – 4) = 1 ≠ 0 {¤u Au.
	 nðu, A11 = 7, A12 = –1, A13 = –1, A21 = –3, A22  =  1, A23 

= 0, A31 = –3, A32 = 0, A33 = 1

	   {kxu  adj A = 
7
1
1

3
1
0

3
0
1

−
−

− −R

T

SSSSSSSS

V

X

WWWWWWWW

	 nðu, A (adjA)	 = 
1
1
1

3
4
3

3
3
4

7
1
1

3
1
0

3
0
1

· −
−

− −R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

			   = 
7 3 3
7 4 3
7 3 4

3 3 0
3 4 0
3 3 0

3 0 3
3 0 3
3 0 4

− −
− −
− −

− + +
− + +
− + +

− + +
− + +
− + +

R

T

SSSSSSSS

V

X

WWWWWWWW

			   = 
1
0
0

0
1
0

0
0
1

R

T

SSSSSSSS

V

X

WWWWWWWW
 

			   = ( )1
1
0
0

0
1
0

0
0
1

R

T

SSSSSSSS

V

X

WWWWWWWW

			   = |A| I

		  ð¤e, A–1	 = | |A
1  adj A

	  		  = 1
1
7
1
1

3
1
0

3
0
1

7
1
1

3
1
0

3
0
1

−
−

− −
= −

−

− −R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

16.	

«« 	t Lke MkkÃkuûku rðf÷Lk fhíkkt,

			   dt
dx 	 = a  sin

tan
sect t1

2 2
1· ·t

2

2− +f p

				    = a 
sin

cos
t 1 1

2
1· ·

cos

sin
t2
2

t

t

2

2

− +
J

L

KKKKKKKK

N

P

OOOOOOOO

				    = a sin
sin cos

t
2

1
t t
2 2

− +f p

				    = a sin sint t
1− +b l

				    = a sin
sin

t
t 12− +d n

				    = sin
cos
t

a t2

			   dt
dy

	 = dt
d  (a sin t)

				    = a cos t

			   dx
dy

	 = 
dt
dx
dt
dy

				    = cosa t

sin
cos
t

a t2

				    = cos
sin
t
t

	 ∴	 dx
dy

	 = tan t

	 ∴	 dx
d

dx
dyd n 	 = dx

d  (tan t)

				    = sec2 t dx
dt

				    = 
cos t
1
2  · 1

dt
dx

				    = 
cos t
1
2  · 1

sin
cos
t

a t2

				    = a
1  sec3t · tan t

17.	

«« y = 
cos
sin

2
4

θ
θ

+^ h  – θ, θ ∈ ,0 2
π ; E

	∴  d
dy
θ 	 = 

cos
cos cos sin sin

2
2 4 4

2θ
θ θ θ θ

+
+ − −] ]

]
]g g

g
g

  –  1

				   = 
cos

cos cos sin
2

8 4 4
2

2 2

θ
θ θ θ

+
+ +
] g  – 1



				   = 
cos

cos cos sin cos
2

8 4 2
2

2 2 2

θ

θ θ θ θ
+

+ + − +^
^

^
h
h h

				   = 
cos

cos cos cos
2

8 4 4 4
2

2

θ
θ θ θ

+
+ − − −
^ h

				   = 
cos

cos cos
2

4
2

2

θ
θ θ

+
−

^ h

			  d
dy
θ 	 = 

cos
cos cos
2
4

2θ
θ θ

+
−

^
^

h
h

	 ynª, θ ∈ ,0 2
π ; E 	 ⇒ cos θ > 0

				   ⇒ (4 – cos θ) > 0
				   ⇒ (2 + cos θ)2 > 0

				   ⇒ 
cos

cos cos
2
4

2θ
θ θ

+
−

^
^

h
h

 > 0

				   ⇒ d
dy
θ  > 0

	 ∴ ,0 2
π ; E  Ãkh f  ðÄíkwt rðÄuÞ Au.

18.	

«« yrËþ λ {kxu 1β λ α=  ÷ku, 

	 yux÷u fu i j31β λ λ= −

	 nðu, ( ) ( )i j k2 3 1 32 1β β β λ λ= − = − + + −t t t

	 íkÚkk 2β  yu α  Lku ÷tçk nkuðkÚke, 

	 ykÃkýe ÃkkMku 02$α β =

	 yux÷u fu 3(2 – 3λ) – (1+λ) = 0 nkuðwt òuEyu.

	 ykÚke, 2
1λ = .

	 {kxu i j2
3

2
1

1β = −S U  yLku i j k2
1

2
3 32β = + −S U U

19.	
«« (1) yLku (2) Lku yLkw¢{u r  = a1  + λ b1  yLku

	 r  = a2  + µ b2  MkkÚku Mkh¾kðíkkt, ykÃkýLku

	 a1  = it  + jt , b1  = 2 it  – jt  + kt , a2  = 2 it  + jt  – kt

	 yLku b2  = 3 it  – 5 jt  + 2 kt  {¤u.

	 {kxu, a2  – a1  = it  – kt

	 yLku b1  × b2 	 = (2 it  – jt  + kt ) × (3 it  – 5 jt  + 2 kt )

	 		  = 
i j k
2
3

1
5
1
2

−
−

S U V

	 		  = 3 it  – jt  + 7 kt

	 íkuÚke | b1  × b2 |	 = 9 1 49+ +

			   = 59
	 ykÚke, ykÃku÷e hu¾kyku ðå[uLkwt ÷½wík{ ytíkh

	 d	 = 
.

b b

b b a a

1 2

1 2 2 1

#

# −_ _i i

			  = 
59

3 0 7− +
 = 

59
10  yuf{

20.	

«« {ÞkoËk Mktnrík (2) Úke (4) îkhk h[kíkku þõÞ Wfu÷Lkku «Úk{ 

«Ëuþ ABC ykf]rík{kt htøkeLk «Ëuþ íkhefu Ëþkoðu÷ Au. íku 

Mker{ík Au. 

«« rþhku®çkËwyku A, B yLku C Lkk Þk{ yLkw¢{u (0, 5),  

(4, 3) yLku (0, 6) Au. 

«« nðu, ykÃkýu yk Ëhuf ®çkËw ykøk¤ ZLke ®f{ík {u¤ðeyu.

1

2

3

4

5

6

O 1 2 3 4 5 6 7 8 9 10

C(0,6)

B(4,3)

(8,0) (10
,0)

3x + 4y = 24
x+2y=10

7

(0,5)

þõÞ Wfu÷Lkk «ËuþLkkt 
rþhku®çkËwyku

Z = 200x + 500y Lkwt 
Mktøkík {qÕÞ

(0, 5) 2500

(4, 3) 2300 → LÞqLkík{

(0, 50) 3000

	 yk{, ®çkËw (4, 3) ykøk¤ ZLkwt LÞqLkík{ {qÕÞ 2300 {¤u   Au.

21.	

«« 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

rð¼køk-C

22.	

«« A2	 = A . A

			  = 
1
0
2

0
2
0

2
1
3

1
0
2

0
2
0

2
1
3

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

			  = 
1 0 4
0 0 2
2 0 6

0 0 0
0 4 0
0 0 0

2 0 6
0 2 3
4 0 9

+ +
+ +
+ +

+ +
+ +
+ +

+ +
+ +
+ +

R

T

SSSSSSSS

V

X

WWWWWWWW
 = 

5
2
8

0
4
0

8
5
13

R

T

SSSSSSSS

V

X

WWWWWWWW

	 A3	 = A2 . A

			  = 
5
2
8

0
4
0

8
5
13

1
0
2

0
2
0

2
1
3

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

			  = 
5 0 16
2 0 10
8 0 26

0 0 0
0 8 0
0 0 0

10 0 24
4 4 15
16 0 39

+ +
+ +
+ +

+ +
+ +
+ +

+ +
+ +
+ +

R

T

SSSSSSSS

V

X

WWWWWWWW

			  = 
21
12
34

0
8
0

34
23
55

R

T

SSSSSSSS

V

X

WWWWWWWW

	 nðu, zk.çkk. = A3 – 6A2 + 7A + 2I

		 = 
21
12
34

0
8
0

34
23
55

6
5
2
8

0
4
0

8
5
13

7
1
0
2

0
2
0

2
1
3

2
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

		 = 
21
12
34

0
8
0

34
23
55

30
12
48

0
24
0

48
30
78

7
0
14

0
14
0

14
7
21

2
0
0

0
2
0

0
0
2

+
−
−
−

−
−
−
−

+ +

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

		 = 
21 30 7 2
12 12 0 0
34 48 14 0

0 0 0 0
8 24 14 2
0 0 0 0

34 48 14 0
23 30 7 0
55 78 21 2

− + +
− + +
− + +

+ + +
− + +

+ + +

− + +
− + +

− + +

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 + 7A + 2I = 0

	 çktLku çkksw A–1 Úke økwýíkkt,

	 ∴	 A–1(A3 – 6A2 + 7A + 2I) = 0 · A–1

	 ∴	 A2 – 6A + 7I + 2A–1 = 0

	 ∴	 2A–1 = 6A – A2 – 7I

	 ∴	 2A–1 = 6
1
0
2

0
2
0

2
1
3

R

T

SSSSSSSS

V

X

WWWWWWWW
 – 

5
2
8

0
4
0

8
5
13

R

T

SSSSSSSS

V

X

WWWWWWWW
 – 7

1
0
0

0
1
0

0
0
1

R

T

SSSSSSSS

V

X

WWWWWWWW

	 ∴	 2A–1	 = 
6
0
12

0
12
0

12
6
18

R

T

SSSSSSSS

V

X

WWWWWWWW
 + 

5
2
8

0
4
0

8
5
13

−
−
−

−
−
−

−

R

T

SSSSSSSS

V

X

WWWWWWWW
 + 

7
0
0

0
7
0

0
0
7

−
−

−

R

T

SSSSSSSS

V

X

WWWWWWWW

			   =  
6
2
4

0
1
0

4
1
2

−
−

−

R

T

SSSSSSSS

V

X

WWWWWWWW

	 ∴	 A–1	 = 
3
1
2

0

0

2

1
2
1

2
1

−
−

−

R

T

SSSSSSSS

V

X

WWWWWWWW

23.	

«« ykÃkýu «Úk{, çkeS yLku ºkeS MktÏÞkLku yLkw¢{u x, y yLku z 

íkhefu Ëþkoðeyu. ykÃku÷ þhíkku yLkwMkkh ykÃkýLku

		  x + y + z = 6

		  y + 3z = 11

		  x + z = 2y yÚkðk x – 2y + z = 0 {¤u.

	 yk MktnríkLku Lke[u «{kýu AX = B MðYÃk{kt ÷¾e   þfkÞ  :

		  A = 
1
0
1

1
1
2

1
3
1−

R

T

SSSSSSSS

V

X

WWWWWWWW
, X = 

x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
 yLku B = 

6
11
0

R

T

SSSSSSSS

V

X

WWWWWWWW

	 ynª, |A| = 1(1 + 6) – 1(0 – 3) + 1(0 – 1) = 9 ≠ 0. nðu 

ykÃkýu adjA þkuÄeþwt.

	 A11 = 1(1 + 6) = 7,	 A12 = –(0 – 3) = 3,

	 A13 = –1	 		  A21 = –(1 + 2) = –3,
	 A22 = 0,			   A23 = –(–2 – 1) = 3

	 A31 = (3 – 1) = 2,	A32 = –(3 – 0) = –3,
	 A33 = (1 – 0) = 1

	 ykÚke, adjA = 
7
3
1

3
0
3

2
3
1−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW



	 ykÚke, A–1 = A
1  adj(A) = 9

1
7
3
1

3
0
3

2
3
1−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

		  X = A–1B nkuðkÚke

		  X = 9
1
7
3
1

3
0
3

2
3
1

6
11
0−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

		  yÚkðk 
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
	 = 9

1
42 33 0
18 0 0
6 33 0

− +
+ +

− + +

R

T

SSSSSSSS

V

X

WWWWWWWW
 

				    = 9
1
9
18
27

R

T

SSSSSSSS

V

X

WWWWWWWW
 

				    = 
1
2
3

R

T

SSSSSSSS

V

X

WWWWWWWW

		  ykÚke, x = 1, y = 2, z = 3.

24.	

«« y = eacos–1x

	 nðu, çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

		 	 dx
dy

 = eacos–1x a . 
x1
1
2−

−f p

	 ∴	 x dx
dy

1 2−  = – a eacos–1x

	 	nðu, çktLku çkksw ðøko fhíkkt,

		 	 (1 – x2) dx
dy 2
d n  = a2 [eacos–1x]2

	 ∴	 (1 – x2) dx
dy 2
d n  = a2y2

	 	nðu, çktLku çkksw ÃkwLk: rðf÷Lk fhíkkt,

	 ∴ (1 – x2) dx
dy

dx
d y

dx
dy

2
2 2

+ d n (–2x) = a2 . 2y dx
dy

	 	nðu, çktLku çkksw 2 dx
dy

 ≠ 0 ðzu ¼køkíkkt,

		 ∴ (1 – x2) 
dx
d y

x dx
dy

2

2

−  = a2y

		 ∴ (1 – x2) 
dx
d y

x dx
dy

2

2

−  – a2y = 0

25.	

«« r rºkßÞkðk¤k ðíkwo¤{kt ytíkøkoík ÷tçk[kuhMk ABCD Au.
	 ÷tçk[kuhMkLke	 ÷tçkkE, AB = CD = x (x ≠ 0, x > 0)
				   Ãknku¤kE, BC = AD = y
	 ynª,	 (2r)2	 = x2 + y2

		 ∴	 4r2	 = x2 + y2	 ........... (1)

	 nðu, ÷tçk[kuhMkLkwt ûkuºkV¤ A = ÷tçkkE × Ãknku¤kE
	∴ 	 A	 = xy

	∴ 	 A	 = x ( r x4 2 2− )	 (  Ãkrhýk{ (1))
	 →	 f (x) = x2(4r2 – x2) ÷uíkkt,
		 	 f (x)	 = 4r2x2 – x4

	 ∴	 f  ‘(x)	 = 8r2x – 4x3

	 ∴	 f  ‘’(x)	= 8r2 – 12x2

	 →	 nðu, {n¥k{ ûkuºkV¤ {u¤ððk {kxu,
				   f  ‘(x)	 = 0
	∴ 		  8r2x – 4x3	 = 0
	∴ 		  4x(2r2 – x2)	 = 0

				  x ≠ 0, 2r2 – x2	 = 0

	 ∴		  x2	 = 2r2		  ........... (2)

	 nðu f  ‘’( r2 )	= 8r2 – 12x2

				   = 8r2 – 12(2r2)
				   = 8r2 – 24r2

				   = –16r2 < 0

	 ∴	 f  Lku {n¥k{ {qÕÞ {¤u.

		 →	 Ãkrhýk{ (1) ÃkhÚke,

			  4r2	 = x2 + y2

		 ∴	 4r2	 = 2r2 + y2

		 ∴	 y2	 = 2r2

		 ∴	 y2	 = x2 (  Ãkrhýk{ (2))
		 ∴	 x	 = y

	∴ 	 ÷tçk[kuhMk yu [kuhMk Au.

	 ykÚke, rLkÞík ðíkwo¤{kt ytíkøkoík ík{k{ ÷tçk[kuhMk{kt [kuhMkLkwt 

ûkuºkV¤ {n¥k{ nkuÞ Au.

26.	

«« I	 = log tan x dx1
0

4

+

π 

] g# 	 ... (1)

	 	økwýÄ{o (6) {wsçk, x = 4
π  – x

	 I	 = log tan x dx1 4
0

4
π + −

π 

c b lm#

			  = 
·

log
tan tan

tan tan
x
x

dx1
1 4

4

0

4

+
+

−
π

π
π 

> H#

			  = log tan
tan

x
x dx1 1

1

0

4

+ +
−

π 

c m#



	 I	 = log tan
tan tan

x
x x dx1

1 1

0

4

+
+ + −

π 

c m#

			  = log tan x dx1
2

0

4

+

π 

b l#

			  = 
0

4
π 

# (log(2) – log(1 + tan x)) dx

	 I	 = log 2
0

4
π 

# 1 dx – 
0

4
π 

# log(1 + tan x) dx

	 I	 = log 2 x 0
4
π 

5 ?  – I      ( Ãkrhýk{ (1) ÃkhÚke)

	 2I	 = log 2 4 0π −c m

	 ∴ I = 8
π  log 2

27.	

«« Äkhku fu fkuE t ûkýu çkuõxurhÞkLke MktÏÞk p Au.

	 ynª, dt
dp

 ∝ p

	 ∴ dt
dp

 = kp (ßÞkt, k > 0) 

[òu rðÄuÞ ½xíkwt nkuÞ íkku k < 0 ÷uðwt.]

	 ∴ p
dp

 = k dt

	 → çktLku çkksw Mktf÷Lk fhíkkt,

	 ∴ p
dp#  = k dt1#

	 ∴ log | p | = kt + c	 ... (1)

	 → nðu, t = 0 (þYykík{kt) íÞkhu p = 1,00,000

	 ∴ log | 1,00,000 | = 0 + c

	 ∴ c = log | 1,00,000 |

	 → c  Lke ®f{ík Ãkrhýk{ (1) {kt {qfíkkt,
	 ∴ log | p | = kt + log | 1,00,000 |
	 ∴ log | p | – log | 1,00,000 | = kt

	 ∴ log 
, ,

p
1 00 000  = kt	 ... (2)

	 çku f÷kf{kt çkuõxurhÞk 10% Lkk Ëhu ðÄu Au.
	 → t = 2 íkku p = 1,00,000 + 1,00,000Lkk 10%

	 ∴ p = 1,00,000 + 1,00,000 100
10c m

	 ∴ p = 1,00,000 + 10,000
	 ∴ p = 1,10,000

	 ∴ log , ,
, ,
1 00 000
1 10 000

 = 2k

	 ∴ 2k = log 10
11b l

	 ∴ k = 2
1  log 10

11b l
	 → k  Lke ®f{ík Ãkrhýk{ (2) {kt {qfíkkt,

	 ∴ log 
, ,

p
1 00 000  = 2

1  log 10
11b l  t

	 → nðu, p = 2,00,000 íkku t = ?

	 ∴ log , ,
, ,
1 00 000
2 00 000

 = 2
1  log 10

11b l  t

	 ∴ log 2 = 2
1  log 10

11b l  t

	 ∴ 2 log 2 = log 10
11b l  t

	 ∴ t = 
log

log

10
11

2 2

c m

	 ∴ t = 
log

log

10
11
4

c m
 f÷kf

	 ykÚke, 
log

log

10
11
4

c m
 f÷kfu çkuõxurhÞkLke MktÏÞk 200000 

Úkþu.


