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rð¼køk-A

1.	

«« zk.çkk.	 = 
x x
x x

1 1
1 1

+ + −
+ − −> H

	 Äkhku fu, x = cos 2θ ÷uíkkt,

	 \ 2θ = cos–1 x ,	 2θ ∈ [0, π]

	 \ θ = 2
1  cos–1 x ,	 θ ∈ ,0 2

π ; E

			  = tan–1 
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cos cos

cos
1 2 1 2
1 2 1 2

θ θ
θ θ

+ + −
+ − −> H

			  = tan–1 
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cos
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θ
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			  = tan–1 
tan

tan1

1
2

2

θ

θ

+

−> H

			  = tan–1 
| |
| |
tan
tan

1
1

θ
θ

+
−= G  

			  = tan–1 tan
tan

1
1

θ
θ

+
−; E

				   e o 
2
1−  < x < 1

	 		 	 	 ∴ – cos 4
π  < cos 2θ < cos 0

	 		 	 	 ∴ cos 4π π−b l  < cos 2θ < cos 0

	 		 	 	 ∴ cos 4
3π  < cos 2θ < cos 0

	 		 	 	 ∴ 0 < 2θ < 4
3π 	

	 		 	 	 ∴ 0 < θ < 8
3π 

	 		 	 	 ∴ tan θ > 0

	 		 	 	 ∴ | tan θ| = tan θe o

			  = tan–1 .tan tan
tan tan
1 4

4

θ

θ

+

−
π

π

> H

		 = tan–1 tan 4
π θ−c c mm

	      ynª, 0 < θ < 8
3π 

			   ⇒ – 8
3π  < – θ < 0

			   ⇒ – 8
π  < 4

π  – θ < 4
π 

			   ⇒ , ,4 8 4 2 2d f
π θ π π π π− − −b bl l; E

			  = 4
π θ−  

			  = 4 2
1π −  cos–1x

			  = s.çkk.
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 cos θ yu «Úk{ 

yLku çkeò 

[hý{kt ½xíkwt 

rðÄuÞ Au.



2.	

«« zk.çkk.	 = 2 sin–1
5
3

			  sin–1
5
3  = θ

	 ∴	 sin θ = 5
3

	 ynª,	 cos θ = 5
4 , tan θ = 4

3

	 nðu,	 2 sin 5
3 	 = 2θ

	 		 tan 2θ	 = 
tan
tan

1
2

2θ
θ

−

				   = 
1

2

16
9
4
3

−

` j

	 ∴	 tan 2θ	 = 
16
7
2
3

	 ∴	 tan 2θ	 = 7
24

	 ∴	 2θ	 = tan–1 7
24b l

	 ∴	 2 sin–1 5
3 	 = tan–1 7

24

3.	

«« y = (sinx – cosx)(sinx – cosx) Lke çktLku çkksw log ÷uíkkt,

	 ∴ logy = (sinx – cosx) log(sinx – cosx)

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

		 	 y dx
dy1 	 = (sin x – cos x) · sin cosx x

1
−  

· (cos x + sin x) + log(sin x – cos x) 
(cos x + sin x)

					    = (cosx + sinx) + log(sinx – cosx) 
. (cosx + sinx)

	 ∴     dx
dy

	 = y [1 + log(sinx – cosx)] (cosx + sinx)

	 ∴     dx
dy

	 =  (sinx – cosx)(sinx – cosx) (1 + log(sinx – cosx)) 
(cos x + sin x)

4.	 	

«« heík 1 :

	 I	 = 
cos sin
cos
x x

x dx2
2+^ h#

			  = 
cos sin sin cos

cos
x x x x

x
2

2
2 2+ +

#  dx

			  = sin
cos

x
x

1 2
2

+#  dx

	 ynª, 1 + sin 2x = t ykËuþ ÷uíkkt,

		 ∴ 2 cos 2x dx = dt

3

4
θ

5
		 ∴ cos 2x · dx = dt2

	 ∴ I	 = t
dt1
2#

	 		 	 = t dt2
1 1#

	 		 	 = 2
1  log | t | + c

	 ∴	 I	 = 2
1  log |1 + sin 2x| + c

	 ∴	 I	 = 2
1  log |cos2x + sin2x + 2 sin x cos x| + c

	 ∴	 I	 = 2
1  log |(cos  x + sin  x)2| + c

	 ∴	 I	 = log | sin  x + cos  x | + c

«« heík 2 :

	 #
cos sin

cos

x x

x2
2

+] g
 dx

	 = #
cos sin

cos sin

x x

x x–
2

2 2

+] g
 dx

	 = #
cos sin

cos sin cos sin

x x

x x x x
2

+

− +]
]

]g
g

g
 dx

	 = # cos sin
cos sin

x x
x x

+
−

 dx

	 ynª, cos x + sin x = t ykËuþ ÷uíkkt,

	 ∴	 (– sin x + cos x) dx = dt

	 ∴	 (cos x – sin x) dx = dt

	 = # t
dt

	 = log | cos x + sin x | + c

5.	

«« 	heík 1 :

X' X

Y'

A

Y
B

O

(0, a)

(a, 0)
dx

y

	 ykf]rík{kt ËþkoÔÞk «{kýu ykÃku÷ ðíkwo¤ îkhk ykð]¥k 
«ËuþLkwt ûkuºkV¤ = 4 × (ykÃku÷ ð¢ hu¾k x = 0, x = a  
yLku X-yûk îkhk ykð]¥k «Ëuþ AOBALkwt ûkuºkV¤). 
(ðíkwo¤ yu X-yûk yLku Y-yûk «íÞu Mktr{ík Au.)



	 {ktøku÷ ûkuºkV¤	 = y dx4
a

0

#  (rþhku÷tçk 5èeyku ÷uíkkt)

				   = a x dx4
a

2 2

0

−#

	 nðu, x2 + y2 = a2 ÃkhÚke y a x dx2 2!= −  {¤þu. ynª 
«Ëuþ AOBA «Úk{ [hý{kt ykðu÷ku Au. íkuÚke y a x2 2= −  
÷Eþwt. ykÃkýLku ðíkwo¤ îkhk ykð]¥k Mk{økú «ËuþLkwt ûkuºkV¤ 
Mktf÷Lk fhíkkt {¤þu.

	 {ktøku÷ ûkuºkV¤	 = sinx a x a
a
x4 2 2

a
2 2

2
1

0
− + −< F   

				   = a a sin4 2 0 2 1 0
2

1# + −−d n= G

				   = a4 2 2
2 π d cn m

				   = πa2 [ku. yuf{

«« 	heík 2 :
	 ykf]rík{kt ËþkoÔÞk «{kýu Mk{rûkríks Ãkèeyku ÷uíkkt, ykÃku÷ 

ðíkwo¤ îkhk ykð]¥k Mk{økú «ËuþLkwt ûkuºkV¤

X' X

Y'

A

Y
B

O

(0, a)

(a, 0)
dy

x

			  = x dy4
a

0

#

			  = a y dy4
a

2 2

0

−#

			  = 
y
a y a sin a

y
4 2 2

a
2 2

2
1

0
− + −< F   

			  = a a sin4 2 0 2 1 0
2

1# + −−d n= G

			  = a4 2 2
2 π 

			  = πa2 [ku. yuf{

6.	

««
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
0

2

#  dx

		 I	 = x dx2
3 4 2

0

2

−#

		 I	 = 2
3   x dx4 2

0

2

−#

			  = 2
3   x dx22 2

0

2

−#

		 I	 = 2
3   sinx x x

2 4 2
4

2
2 1

0

2
− + − c m; E

		 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{

7.	

«« 		 dx
dy

	 = cos
cos

x
x

1
1

+
−

 

	 ∴	 dy	 = cos
cos

x
x

1
1

+
−c m  dx

	 ∴	 dy	 = tan2 x
2  dx

	 →	 çktLku çkksw Mktf÷Lk fhíkkt,

	 ∴ dy# 	 = tan x
2

2#  dx

nðu, x
y

4 9
2 2

+  = 1

∴ y2	 = 9 x1 4
2

−< F

	 	 = 4
9  (4 – x2)

∴ y		 = 2
3 x4 2−



	 ∴ dy# 	 = sec x
2 12 −c m#  dx

	 ∴     y	 = 
tan x

2
1
2  – x + c

	 ∴     y	 = 2 tan x
2  – x + c;

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

8.	
«« a  = 3 it  + 2 jt  + 2 kt

		  b 	 = it  + 2 jt  – 2 kt

	 nðu,	 x 	 = a  + b  ÷uíkkt,
	 ∴	 x 	 = 4 it  + 4 jt  + 0 kt

			  y 	 = a  – b  ÷uíkkt,
	 ∴	 y 	 = 2 it  + 0 jt  + 4 kt

	 x  yLku y  çktLkuLku ÷tçk yuf{ MkrËþ = ± 
x y
x y
#

#

		 nðu,	 x  × y 	 = 
i j k
4
2
4
0
0
4

t t t

			  x  × y 	 = 16 it  – 16 jt  – 8 kt

			  | x  × y |	 = 256 256 64+ +

				   = 576
				   = 24

	 x  yLku y  çktLkuLku ÷tçk yuf{ MkrËþ

				    = ± 
i j k
24

16 16 8− −t t t_ i

				    = ± 3
2 it  

±
 3
2 jt  

±
 3
1 kt

9.	

«« ynª,	 b1 	 = it  – jt  – 2 kt ;

		  b2  = 3 it  – 5 jt  – 4 kt

	 Äkhku fu, çku hu¾kyku ðå[uLkku ¾qýku α nkuÞ íkku,

	 ∴	  cos α	 = 
·

b b

b b

1 2

1 2
	 ......... (1)

		  b1 · b2 	= ( it  – jt  – 2 kt ) · (3 it  – 5 jt  – 4 kt )
			   = 3 + 5 + 8
			   = 16
	      | b1 |	 = 1 1 4+ +

			   = 6

	      | b2 |	 = 9 25 16+ +

			   = 50

	 ∴   cos α	 = 
50 6
16

	 ∴   cos α	 = 
5 2 6
16

 

			   = 
5 12
16

	 ∴       α	 = cos–1
5 12
16d n

	 ∴       α	 = cos–1
5 3
8d n

	 ykÚke, çku hu¾kyku ðå[uLkku ¾qýku cos–1
5 3
8d n  Au.

10.	

«« a  = 2 it  – jt  + 4 kt

	 hu¾kLke rËþk b  = it  + 2 jt  – kt

	 hu¾kLkwt MkrËþ Mk{efhý,
		  r  = a  + λ b
	 ∴	 r  = (2 it  – jt  + 4 kt ) + λ( it  + 2 jt  – kt ), λ ∈ R

	 fkíkuorÍÞ Mk{efhý : x
1
2−  = 

y
2
1+

 = x
1
4

−
−

11.	

«« ykÃkýu òýeyu Aeyu fu, 

		 rLkËþkoðfkþ S = {1, 2, 3, 4, 5, 6} Au. 

		 nðu	 E = {3, 6}, F = {2, 4, 6} yLku E ∩ F = {6}.

		 íkuÚke	P(E) = 6
2

3
1= ,

			  P(F) = 6
3

2
1=  yLku 

			  P(E ∩ F) = 6
1

		 MÃkü Au fu P(E ∩ F) = P(E) · P(F)

		 íkuÚke, E yLku F rLkhÃkuûk ½xLkkyku Au.

12.	

«« heík 1 :
	 ykÃkýe ÃkkMku, 
	 P(A yLku B{ktÚke ykuAk{kt ykuAe yuf)
				   = P(A ∪ B)
				   = P(A) + P(B) – P(A ∩ B)
				   = P(A) + P(B) – P(A) P(B)
				   = P(A) + P(B) (1 – P(A))
				   = P(A) + P(B) P(A′)
				   = 1 – P(A′) + P(B) P(A′)
				   = 1 – P(A′) [1 – P(B)]
				   = 1 – P(A′) P(B′)

«« heík 2 :

	 P(A ∪ B)	 = 1 – P((A ∪ B)′)
			  = 1 – P(A′ ∩ B′)
			  = 1 – P(A′) P(B′)
� (fkhý fu A′, B′ rLkhÃkuûk Au.)



rð¼køk-B

13.	

«« ∀ x1, x2 ∈ R («Ëuþ),	  f  (x1) = f  (x2)
	 ∴	 3 – 4x1 = 3 – 4x2

	 ∴	 –4x1 = – 4x2

	 ∴	 x1 = x2

	 ∴	 f yu yuf-yuf rðÄuÞ Au.

	 Äkhku fu, y ∈ R (Mkn«Ëuþ) y = f (x)

	 ∴	 y = 3 – 4x

	 ∴	 4x = 3 – y

	 ∴	 x = 
y
4
3 −

 ∈ R

	 nðu, f (x)	 = f 
y
4
3 −d n

				   = 3 – 4 
y
4
3 −d n

				   = 3 – 3 + y

				   = y

	 yk{, «íÞuf y ∈ R (Mkn«Ëuþ) {kxu x = 
y
4
3 −

∈ R

	  («Ëuþ) yuðku {¤u Au fu, suÚke f (x) = y ÚkkÞ Au.

	 ∴ f yu ÔÞkÃík rðÄuÞ Au.

14.	

«« ynª A = a
b

a

c

b
c

0
0

0
−
− −

R

T

SSSSSSSS

V

X

WWWWWWWW

	 nðu, A + AT	 = a
b

a

c

b
c a

b

a

c

b
c

0
0

0

0
0

0
−
− −

+
− −

−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

				   = 
0
0
0

0
0
0

0
0
0

R

T

SSSSSSSS

V

X

WWWWWWWW

	 \ 2
1 (A + AT)	 = 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

	 nðu	 A – AT	 = a
b

a

c

b
c a

b

a

c

b
c

0
0

0

0
0

0
−
− −

−
− −

−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

		 			   = a
b

a

c

b
c a

b

a

c

b
c

0
0

0

0
0

0
−
− −

+ −
− −

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

			  		  = 
2 2

2a
b

a

c

b
c

0
2
2

0
2 0

−
− −

R

T

SSSSSSSS

V

X

WWWWWWWW

		 \ 2
1 (A – AT)	 = 2

1
2 2

2a
b

a

c

b
c

0
2
2

0
2 0

−
− −

R

T

SSSSSSSS

V

X

WWWWWWWW
 

				   = a
b

a

c

b
c

0
0

0
−
− −

R

T

SSSSSSSS

V

X

WWWWWWWW
		 	 	 = A

15.	

«« A11 = –6, A12 = 4, A21 = –3, A22 = 2

	 adj A = 
6
4

3
2

− −= G

	 A (adj A)	 = 
2
4
3
6− −= G  6

4
3
2

− −= G

		  = 12 12
24 24

6 6
12 12

− +
−

− +
−

= G

		  = 
0
0

0
0

= G 	 .... (1)

	 (adj A) A	 = 6
4

3
2

2
4
3
6

− −
− −= =G G

		  = 12 12
8 8

18 18
12 12

− +
−

− +
−

= G

		  = 
0
0

0
0

= G 	 .... (2)

	          |A|	 = 
2
4
3
6− −= G

		  = –12 + 12

		  = 0

	        |A| I2	 = 0
1
0
0
1

= G

		  = 
0
0

0
0

= G 	 .... (3)

	 Ãkrhýk{ (1), (2), (3) ÃkhÚke, 

	 A(adj A) = (adj A) A = |A| I

16.	

«« ey (x + 1) = 1 Lkwt

	 çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

	 ey (1) + (x + 1) ey dx
dy

 = 0

	 \ (x + 1) ey 
dx
dy

 = – ey

	 \ dx
dy

 = ( )x 1
1

+
− 	 ........... (1)



	 Ãkrhýk{ (1) Lkwt çktLku çkksw x «íÞu ÃkwLk: rðf÷Lk fhíkkt,

		 	
dx
d y

2

2

	 = 
( )x dx

d
1
1
2−

+
−f p  (x + 1)

		 ∴	
dx
d y

2

2

	 = 
( )x1
1

2+
	 ........... (2)

	 ð¤e, dx
dy 2
d n  = 

( )x 1
1

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

	 ∴  Ãkrhýk{ (2) yLku (3) ÃkhÚke,

			
dx
d y

2

2

 = dx
dy 2
d n

17.	

«« f  ‘(x)	 = cos x + sin x
	 f  ‘’(x)	= –sin x + cos x

	 f (x) Lkk MÚkkLkeÞ {n¥k{ fu MÚkkLkeÞ LÞqLkík{ 

	 {qÕÞ {kxu,
				   f  ‘(x)	 = 0
	 ∴		 cos x + sin x	 = 0
	 ∴		  cos x	 = – sin x
	 ∴	 	 tan x	 = –1

	 ∴		  x	 = ,4
3

4
7π π       ( 0 < x < 2π)

→	 x = 4
3π  {kxu,

			  f  ‘’ 4
3π c m 	= – sin 4

3π  + cos 4
3π     sin

cos

4
3

2
1

4
3

2
1

π

π

=

= −

J

L

KKKKKKKKKK

N

P

OOOOOOOOOO				   = 
2
1

2
1− −

				   = – 2  < 0

	 ∴	 f yu x = 4
3π  ykøk¤ MÚkkLkeÞ {n¥k{ {qÕÞ Ähkðu Au.

	 ∴	 f  4
3π c m 	 = sin 4

3π  – cos 4
3π 

	 ∴	 f  4
3π c m 	 = 

2
1

2
1+

					    = 2
	 ∴ MÚkkLkeÞ {n¥k{ {qÕÞ = 2

	 →	 x = 4
7π  {kxu,

			  f  ‘’ 4
7π c m 	= – sin 4

7π  + cos 4
7π    sin

cos

4
7

2
1

4
7

2
1

π

π

= −

=

J

L

KKKKKKKKKK

N

P

OOOOOOOOOO
				   = 

2
1

2
1+

				   = 2  > 0

	 ∴	 f yu x = 4
7π  ykøk¤ MÚkkLkeÞ LÞqLkík{ {qÕÞ 

			  Ähkðu Au.

	 		 f  4
7π ; E 	 = sin 4

7π  – cos 4
7π 

					    = 
2
1−  – 

2
1

					    = –  2

	 ∴ MÚkkLkeÞ LÞqLkík{ {qÕÞ = –  2

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.	

«« L : r  = (6 it  + 2 jt  + 2 kt ) + λ( it  – 2 jt  + 2 kt )

	 M : ( r  = –4 it  – kt ) + µ(3 it  – 2 jt  – 2 kt )

	 ∴	 a1  = 6 it  + 2 jt  + 2 kt ; íkÚkk

		  b1  = it  – 2 jt  + 2 kt

	 yLku	 a2  = –4 it  – kt ; íkÚkk b2  = 3 it  – 2 jt  – 2 kt

	 nðu,	 b1  × b2 	 = 
i j k
1
3

2
2
2
2

−
− −

t t t

					     = 8 it  + 8 jt  + 4 kt

		  b1  × b2 	 ≠ 0

	 ∴	 hu¾kyku AuËf yÚkðk rð»k{ík÷eÞ Au.

		  | b1  × b2 |	 = 64 64 16+ +

			   = 144
			   = 12

		  a2 – a1 	 = (–4 it  – kt ) – (6 it  + 2 jt  + 2 kt )
			   = –10 it  – 2 jt  – 3 kt

	 ( a2 – a1 ) · ( b1  × b2 )

		  = (–10 it  – 2 jt  – 3 kt ) · (8 it  + 8 jt  + 4 kt )

		  = –80 – 16 – 12

		  = –108

		  ≠ 0

	 ∴ hu¾kyku rð»k{ík÷eÞ Au.



	 çku rð»k{ík÷eÞ hu¾kyku ðå[uLkwt ÷½wík{ ytíkh,

			   = 
b b

a a b b

1 2

2 1 1 2

#

$ #−_ _i i

			   = 12
108−

			   = 12
108

			   = 9 yuf{

20.	
«« x + y < 4

	 x > 0
	 y > 0
	 nuíkw÷ûke rðÄuÞ Z = 3x + 4y
	 x + y = 4

	

x 0 4
y 4 0

1 2 3 4 5 6

1

2

3

4

5

(0, 4)

(4, 0)

x + y = 4

Y

X

ykf]rík{kt ykÃku÷ yMk{íkkykuLkku yk÷u¾ ËþkoÔÞku Au su 
rMkr{ík Au. þõÞ Wfu÷«ËuþLkkt rþhku®çkËwyku (0, 0), (0,  4) 
yLku (4, 0) {¤u.

þõÞ Wfu÷ «ËuþLkk 
rþhku®çkËw

nuíkw÷ûke rðÄuÞ 
Z = 3x + 4y

(4, 0) Z = 12
(0, 4) Z = 16 ← {n¥k{
(0, 0) Z = 0

	 yk{, (0, 4) ykøk¤ ZLkwt {n¥k{ {qÕÞ 16 {¤u.

21.	

«« ½xLkk E1 : rðãkÚkeo sðkçk òýu Au.

	 ½xLkk E2 : rðãkÚkeo sðkçkLkwt yLkw{kLk fhu Au.

	 P(E1) = 4
3

	 P(E2) = 4
1

(0, 4)	 x > 0, y > 0
(4, 0)	 (0, 0)

	 ½xLkk A : rðãkÚkeo sðkçk ykÃku Au yLku íku Mkk[ku nkuÞ.

	 rðãkÚkeo Mkk[ku sðkçk ykÃku yLku sðkçk òýíkku nkuÞ íkuLke 

Mkt¼kðLkk,

			 P(E1 | A)	 = 
|

P A
P E P A E·1 1_

]
_i
g

i

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

				   = 4
3  × 1 + 4

1  × 4
1

				   = 4
3  + 16

1

				   = 16
13

	 ∴	 P(E1 | A)	 = 

18
13
4
3 1#

				   = 13
12

rð¼køk-C

22.	

«« ynª, B’ = 
2
2
4

1
3
4

1
2
3

−
−

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

	 Äkhku fu, P	= ( )B B2
1 + l

			  = 2
1

4
3
3

3
6
2

3
2
6

−
−

− −

−

R

T

SSSSSSSS

V

X

WWWWWWWW
 = 

2

3

1

1

3
2
3

2
3

2
3

2
3

−

−

−

− −R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

		 nðu,	 P’	 = 

2

3

1

1

3
2
3

2
3

2
3

2
3

−

−

−

− −R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 = P

		 yk{, P = ( )B B2
1 + l  yu Mktr{ík ©urýf Au.

	 ð¤e, Äkhku fu,

		 Q	 = ( )B B2
1 − l  = 2

1
0
1
5

1
0
6

5
6
0

−

−

−R

T

SSSSSSSS

V

X

WWWWWWWW
 = 

0
0
3
3
0

2
1

2
5

2
1

2
5

−

− −R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

		 íkku, Q’	 = 

0

0

3

3

0
2
1

2
5

2
1

2
5

−−

−

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 = – Q.

		 yk{, Q = ( )B B2
1 − l  yu rðMktr{ík ©urýf Au.

		 nðu,	 P + Q	 = 

2

3

1

1

3

0
0
3
3
0

2
3

2
3

2
3

2
3

2
1

2
5

2
1

2
5

−

+

−

−

−

− − − −R

T

SSSSSSSSSSS

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

V

X

WWWWWWWWWWW



			          	 = 
2
1
1

2
3
2

4
4
3

−
−

−

−

−

R

T

SSSSSSSS

V

X

WWWWWWWW
 = B

23.	

«« ©urýfLkk MðYÃk{kt ÷¾íkkt,

	 \ 
x
y
z

2
1
0

1
2
3

1
1
5

1

9
2
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
1
0

1
2
3

1
1
5

1

9
2
3= − −

−
= =

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW
		    AX = B

		  \ X = A–1B

«« A–1 þkuÄðk {kxu,

	 |A|	 = 
2
1
0

1
2
3

1
1
5

− −
−

		  = 2(10 + 3) – 1(– 5 + 0) + 1(3 – 0)
		  = 2(13) + 5 + 3
		  = 26 + 5 + 3
		  = 34 ≠ 0

	 \ yLkLÞ Wfu÷ {¤u Au.

«« adj A {u¤ððk {kxu,

	 2 Lkku MknyðÞð	 A11	 = (–1)2 
2
3

1
5

− −
−

				   = 1(10 + 3)
				   = 13

	 1 Lkku MknyðÞð	 A12	 = (–1)3 
1
0

1
5

−
−

				   = (–1)(–5 + 0)
				   = 5

	 1 Lkku MknyðÞð	 A13	 = (–1)4 
1
0

2
3
−

				   = 1(3 – 0)
				   = 3

	 1 Lkku MknyðÞð	 A21	 = (–1)3 
1
3
1
5−

				   = (–1)(–5 – 3)
				   = 8

	 –2 Lkku MknyðÞð	  A22	 = (–1)4 
2
0
1
5−

				   = 1(–10 + 0)
				   = – 10

	 –1 Lkku MknyðÞð	A23	 = (–1)5 
2
0
1
3

				   = (–1)(6 – 0)
				   = – 6

	 0 Lkku MknyðÞð 	 A31	  = (–1)4 
1
2
1
1− −

				   = 1(– 1 + 2)
				   = 1

	 3 Lkku MknyðÞð	 A32	 = (–1)5 
2
1
1
1−

				   = (–1)(– 2 – 1)
				   = 3

	 –5 Lkku MknyðÞð	A33	 = (–1)6 
2
1
1
2−

				   = 1(– 4 – 1)

				   = – 5

		  adj A	= 
13
5
3

8
10
6

1
3
5

−
− −

R

T

SSSSSSSS

V

X

WWWWWWWW

		  A–1	 = | |A Aadj1

			   = 34
1
13
5
3

8
10
6

1
3
5

−
− −

R

T

SSSSSSSS

V

X

WWWWWWWW

«« X = A–1B

	 \ 
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
	 = 34

1
13
5
3

8
10
6

1
3
5

1

9
2
3−

− −

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

			   = 34
1
13 12 9
5 15 27
3 9 45

+ +
− +
− −

R

T

SSSSSSSS

V

X

WWWWWWWW

			   = 34
1

34
17
51−

R

T

SSSSSSSS

V

X

WWWWWWWW

	 \ 
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
	 = 

1

2
1

2
3−

R

T

SSSSSSSSSS

V

X

WWWWWWWWWW

	 Wfu÷ : x = 1, y = 2
1 , z = 2

3−

24.	

«« Äkhku fu,	 u = x x
1 x

+b l  yLku v = x x1 1+b l

	 \ y = u + v

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

	 dx
dy

= dx
du

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

	 ynª, u = x x
1 x

+b l  Lke

	 çktLku çkksw log ÷uíkkt,

	 log u = x log x x
1+b l

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



	 ∴ u dx
du1 	 = x dx

d  log x x
1+b l  + log x x

1+b l  dx
d  x

	 ∴ u dx
du1  = 

x x

x
dx
d x x1

1
+

+
b

b
l

l  + log x x
1+b l

			  = 
x

x
x1

1 1
2

2

2+
−d n  + log x x

1+b l

			  = 
x

x
x

x
1

1
2

2

2

2

+
−e o  + log x x

1+b l

	 ∴ u dx
du1  = 

x
x log x x1

1 1
2

2

+
− + +b l

	 \ dx
du 	 = u 

x
x log x x1

1 1
2

2

+
− + +e b lo

	 \ dx
du 	 =  x x x

x log x x
1

1
1 1x

2

2
+

+
− + +b bl l= G  ... (2)

	 nðu, v = x x1 1+b l  Lke

	 çktLku çkksw log ÷uíkkt,

	 log v = x1 1+b l  log x

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

			  v dx
dv1 	 = x dx

d1 1+b l  logx + logx dx
d

x1 1+b l

	 ∴ v dx
dv1 	 = x x1 1 1+b l  + log  x

x
0 1

2−d n

				   = 
log

x
x

x
x1

2 2
+ −

	 ∴   dx
dv 	 = v

x
x logx1

2

+ −e o

	 ∴   dx
dv 	 = x

x
x logx11

2
x
1 + −+ eb ol  ...... (3)

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

	 logdx
dy

x x x
x x x x

x
x logx1

1
1 1 1x

2

2
1

2
x
1

= +
+
− + + +

+ −+b b bl l l= >G H

25.	

y y

y y

x

2

2

2

2

¾wÕ÷e xktfe

x

«« Äkhku fu ÷tçk[kuhMkLkk ykÄkhLke ÷tçkkE x {exh, Ãknku¤kE 

y {exh Au yLku ŸzkE 2 {exh ykÃku÷ Au.

	 xktfeLkwt ½LkV¤ = 8 ({exh)3

		 ∴	 x × y × 2	= 8
		 ∴	        xy	 = 4	 ... (1)

	 nðu, ykÄkhLkwt ûkuºkV¤,	 ∆1	 = ÷tçkkE × Ãknku¤kE
						     = xy

	 		 	 	 ∆1	 = 4 {e2 yÚkðk [ku {e

			  1 [ku.{e.	 = ` 70     
= 1
70 4#  = ` 280

	 ∴	 4 [ku.{e.	 =  (?)

	 nðu, [kh Ãk]cLkwt fw÷ ûkuºkV¤,	

			  ∆2 = 4y + 4x

	 		 ∆2 = 4(x + y) [ku {e

	 [kh Ãk]ckuLkku ¾[o	 = 45 × 4(x + y)
				   = 180 (x + y)

	 ∴	 fw÷ ¾[o	 = 280 + 180 (x + y)� ... (2)
			      f (x)	 = 280 + 180(x + y)

	 ∴	     f  (x)	 = 280 + 180 x x
4+b l

	 ∴	     f  ‘(x)	 = 180
x

1 4
2−d n

	 ∴	     f  ‘’(x)	= 180
x
8
3d n  > 0

	 →	 LÞqLkík{ ¾[o {u¤ððk {kxu,

	 			  f  ‘(x)	 = 0

	 ∴		 180
x

1 4
2−d n 	 = 0

	 ∴		  1 – 
x
4
2 	 = 0

	 ∴		  1	 = 
x
4
2

	 ∴		  x2	 = 4
	 ∴		  x	 = 2		  ( x > 0)

	 →	 òu x = 2 nkuÞ íkku, 

	 ∴	 y	 = x
4

				   = 2
4

		 ∴	 y	 = 2

		 →	 Ãkrhýk{ (2) ÃkhÚke,

	 ∴	 fw÷ ¾[o	 = 280 + 180(2 + 2)
				   = 280 + 720

	 ∴	 fw÷ ¾[o	 = ` 1,000



26.	

«« Äkhku fu I = 
0

2
π 

# log (sin x) dx	 ... (1)

	 	økwýÄ{o (6) ÃkhÚke,

		 I	 = 
0

2
π 

# log sin  x2
π −b l  dx

			  = 
0

2
π 

# log (cos x) dx	 ... (2)

	 →	 (1) yLku (2) Lke yLkwYÃk çkkswykuLkku Mkhðk¤ku fhíkkt,

	 2I	 = 
0

2
π 

# (log sin x + log cos x) dx

			  = 
0

2
π 

# (log sin x · cos x) dx

			  = 
0

2
π 

# (log (sin x · cos x) + log 2 – log 2) dx
� (log 2 Lku W{uheLku çkkË fhíkkt)

			  = 
0

2
π 

# (log (sin 2x) dx – 
0

2
π 

# log 2 dx

	 «Úk{ Mktfr÷ík{kt 2x = t ykËuþ ÷uíkkt, 2dx = dt Úkþu.
	 íkÚkk,	 ßÞkhu x = 0 íÞkhu t = 0 yLku 
				   ßÞkhu x = 2

π  íÞkhu t = π.

	 ∴ 2I	 = 2
1

0

π 

# log (sin t) dt – log 2 
0

2
π 

# 1 dx

				   = 2
2

0

2
π 

# log (sin t) dt – 2
π  log 2

(økwýÄ{o (7) ÃkhÚke, sin(π – t) = sin t)

				   = 
0

2
π 

# log (sin x) dx – 2
π  log 2

� ([÷ t Lku MÚkkLku x fhíkkt)
			  2I	 = I – 2

π  log 2

	 íkuÚke 
0

2
π 

# log sin x dx = –  2
π  log 2

27.	

«« (x + 1) dx
dy

 = 2e–y – 1

	 ∴	
e
dy

2 1y −−  = x
dx

1+

	 ∴	
e

e dy
2 y

y

−  = x
dx

1+

	 →	 çktLku çkksw Mktf÷Lk fhíkkt,

	 ∴	
e

e dy
2 y

y

−^ h#  = x
dx

1+#

	 ∴	 – 
e

e dy
2 y

y

−
−^ h#  = x

dx
1+#

	 ∴	 –log | 2 – ey | = log | x + 1 | + log | c |

	 ∴	 log e2
1

y−  = log | c (x + 1) |

	 ∴	
e2
1

y−  = c (x + 1)	 ... (1)

	 →	 ßÞkhu x = 0 íÞkhu y = 0

	 ∴	
e2
1

0−
 = c (0 + 1)

	 ∴	 2 1
1
−  = c

	 ∴	 c = 1

	 →	 c  Lke ®f{ík Ãkrhýk{ (1) {kt {qfíkkt,

	 ∴	
e2
1

y−  = (x + 1)

	 ∴	 (2 – ey) (x + 1) = 1

	 ∴	 2 – ey = x 1
1
+

	 ∴	 2 – x 1
1
+  = ey

	 ∴	 x
x

1
2 2 1

+
+ −

 = ey

	 ∴ x
x
1

2 1
+
+

 = ey

	 ∴ y = log  x
x
1

2 1
+
+

, x ≠ –1,

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


