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rð¼køk-A

1.	

«« 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
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−

` 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

2.	

«« zk.çkk.	 = cot–1 
sinx sinx
sinx sinx
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0 < x < 4
π 	⇒	0 < x

2  < 8
π  

	 ⇒ cos x
2  > sin x

2
	 ⇒ cos x

2  – sin x
2  > 0

	 ⇒ |cos x
2  – sin x

2 | = cos x
2  – sin x

2

	 ⇒ x
2  ∈ ,0 8

π c m  ⊂ (0, π)
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			  = s.çkk.
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zk.çkk.	 = cot–1 
sinx sinx
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( ytþ yLku AuËLku sin x1 +  ðzu ¼køkíkkt)

	 = cot–1 
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tan
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tan
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	 = tan–1 (1) – tan–1 tan x
4 2
π −c b lm

	 = 4
π  –  x

4 2
π −b l  , ,x

4 2 8 4 2 2a d f
π π π π π− −c b c bl m lm

	 = x
2  = s.çkk.

3.	

«« f yu x = 5 ykøk¤ Mkíkík Au.

	 \	 lim
x 5" +  f (x)	 = limx 5" −  f (x)  = f (5)

	 \	 lim
x 5" +  (3x – 5)	 = limx 5" −  (kx + 1)

			
x
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	 \	 3(5) – 5	 = 5k + 1

	 \	 10	 = 5k + 1

	 \	 5k	 = 9

	 \	 k	 = 5
9

0 < x < 4
π 

∴ 0 < x
2  < 8

π 

∴ 0 > – x
2  > – 8

π 

∴ 4
π  > 4

π  – x
2  > 8

π 

∴ tan x
4 2
π −b l  > 0

4.	

«« I	 = 
x

x
1 2
3

4+
#  dx

		 	 = 
x

x
1 2

3
2 2 2+] _g i#  dx

	 ynª,	 2 x2 = t ykËuþ ÷uíkkt,

		 ∴ 2 2 x dx = dt

		 ∴ x · dx = dt
2 2

			  = 
t

dt
1
3

2 22 2+] ]g g#

			  = 
t

dt
2 2
3

1 2 2+] ]g g#

			  = 
2 2
3  tan–1(t) + c

		 I	 = 
2 2
3  tan–1( 2 x2) + c

5.	

«« 	heík 1 : 

	 ykf]rík{kt ËþkoÔÞk «{kýu WÃkð÷Þ îkhk ykð]¥k «Ëuþ 

ABA’B’A Lkwt ûkuºkV¤ = 4 × (ykÃku÷ ð¢, hu¾kyku  

x = 0, x = a yLku X-yûk îkhk ykð]¥k «Úk{ [hý{kt 

ykðu÷ «Ëuþ AOBA Lkwt ûkuºkV¤). (WÃkð÷Þ yu X-yûk 

yLku Y-yûk «íÞu Mktr{ík Au.)

B

O

B'

(0, b)

(0, –b)

Y

AA' (a, 0)(–a, 0)
X

dx

y
X'

Y'

	 {ktøku÷ ûkuºkV¤ = y4
a

0

#  (rþhku÷tçk 5èeyku ÷uíkkt)

	 nðu, 
a
x

b
y

12

2

2

2

+ = . ykÚke y a
b a x2 2!= −  

	 Ãkhtíkw, «Ëuþ AOBA «Úk{ [hý{kt ykðu÷ku nkuðkÚke, y Lku 

ÄLk ÷Eþwt.

	 ykÚke {ktøku÷ ûkuºkV¤,

	 = a
b a x dx4

a
2 2

0

−#

	 = a
b x a x a sin a

x4
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a
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2
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0
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	 = ( )a
b a a sin
4

2 0 2 1 0
2

1# + −−d n= G

	 = a
b a ab4
2 2
2 π π=  [ku. yuf{

«« 	heík 2 :

«« ykf]rík{kt ËþkoÔÞk «{kýu Mk{rûkríks Ãkèeyku ÷uíkkt, 
WÃkð÷ÞLkwt ûkuºkV¤

B
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(0, b)

(0, –b)

Y
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X
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			  = x dy4
b

0

#

			  = b
a b y dy4

b
2 2

0

−#

			  = sinb
a y

b y b
b
y4

2 2

b
2 2

2
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0
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			  = ( ) ( )b
a b b sin
4

2 0 2 1 0
2

1# + −−d n= G

			  = b
a b ab4
2 2
2 π π=  [ku. yuf{

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.
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x = 1

x = –1 O E
C
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D

X' X
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,A 03
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y = 3x + 2

	 {ktøku÷ ûkuºkV¤ 

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

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

3 22

1

2
1

3
2

3
2+ + +

−

−

−b bl l

	 = 2
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3 1 2 1+b ] ]g gl  
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3
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	 = 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.	

«« 		 dx
dy

	 = y4 2−  

	 ∴	
y

dy

4 2−
	 = dx

	 → çktLku çkksw Mktf÷Lk fhíkkt,

	 ∴ 	
y

dy

4 2−
# 	 = dx#

	 ∴ 	 sin–1 y
2
d n 	 = x + c

	 ∴ 	
y
2 	 = sin (x + c)

	 ∴ 	 y	 = 2 sin (x + c);

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

8.	

«« a 	 = 2 it  + 2 jt  + 3 kt

		  b 	 = – it  + 2 jt  + kt

		  c 	 = 3 it  + jt

	 a  + λ b 	= 2 it  + 2 jt  + 3 kt  – λ it  + 2λ jt  + λ kt

		  = (2 – λ) it  + (2 + 2λ) jt  + (3 + λ) kt



	 →	 ( a  + λ b ) ⊥ c  nkuðkÚke,

	 ∴	 ( a  + λ b ) · c  = 0

	 ∴	 ((2 – λ) it  + (2 + 2λ) jt  + (3 + λ) kt ) 
· (3 it  + jt ) = 0

	 ∴	 3(2 – λ) + 2 + 2λ + 0 = 0

	 ∴	 6 – 3λ + 2 + 2λ = 0

	 ∴	 8 – λ = 0

	 ∴	 λ = 8

9.	

«« A(2, 3, 4), B(–1, –2, 1), C(5, 8, 7)

	 a 	 = AB
		  = (–1, –2, 1) – (2, 3, 4)

	 a 	 = (–3, –5, –3)

		  = –3 it  – 5 jt  – 3 kt

	 b 	 = BC

		  = (5, 8, 7) – (–1, –2, 1)

		  = 6 it  + 10 jt  + 6 kt

	 nðu, a  × b 	 = 
i j k
3
6

5
10

3
6

− − −
t t

			   = 0 it  + 0 jt  + 0 kt  

			   = 0

		  ∴ A, B, C Mk{hu¾ Au.

	 (òu x y 0# =  íkku x  yLku y  Mk{hu¾ ÚkkÞ)

10.	

««
x y z
7
5

5
2

1
− = −

+
=  & 

x y z
7
5

5
2

1
0− =

+
= −

	 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.

11.	

«« Äkhku fu ½xLkk E yu ÞkáÂåAf heíku ÃkMktË ÚkÞu÷ rðãkÚkeo 

Äkuhý XII{kt yÇÞkMk fhu Au íku Ëþkoðu Au yLku ½xLkk F yu 

ÞkáÂåAf heíku ÃkMktË ÚkÞu÷ rðãkÚkeo Akufhe Au íku Ëþkoðu Au.

	 ykÃkýu P(E | F) þkuÄðkLkwt Au.

	 nðu,	 P(F)	 = 1000
430  

				    = 0.43 

	 yLku	 P(E ∩ F)	 = 1000
43

				    = 0.043

	 íkuÚke, P(E | F)	 = P F
P E F+]
] g
g

			   = .
.
0 43
0 043

			   = 1

12.	

«« ÃkkMkkLku ºký ð¾ík VUfíkk {¤íkkt Ãkrhýk{ku

		 n = 216

	 ½xLkk E : ºkeS ð¾ík VUfíkk 4 {¤u Au.

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

		 ∴ r = 36

		 ∴ P(E)	 = n
r  

			  = 216
36  

			  = 6
1

	 ½xLkk F : «Úk{ çku ð¾ík VUfíkk 6 yLku 5 {¤u.

	 F =	 {(6, 5, 1), (6, 5, 2), (6, 5, 3), (6, 5, 4), 
			   (6, 5, 5), (6, 5, 6)}
		 ∴	 r = 6

		 ∴	 P(F)	 = n
r

				   = 216
6

				   = 36
1

		 ∴	 E ∩ F = {(6, 5, 4)}
		 ∴	 r = 1



		 ∴	 P(E ∩ F) = 216
1

		 ∴	 P(E | F)	 = P F
P E F+]
] g
g

 

				   = 
36
1
216
1

				   = 6
1

rð¼køk-B

13.	

«« ynª f : R → R, f (x) = |x|

	 x1 = –1 ÷uíkkt,	 f (–1) = |–1| = 1

	 x2 = 1 ÷uíkkt,	 f (1) = |1| = 1

	 x1 ≠ x2 Ãkhtíkw f (x1) = f (x2)

	 ∴ f yu yuf-yuf rðÄuÞ LkÚke.

	 ∀ x ∈ R, ykÃkýu òýeyu Aeyu fu, | x | ≥ 0

	 ∴ f (x) ≥ 0

	 ∴ f Lkku rðMíkkh = [o, ∞) = R+ ∪ {0} ≠ Mkn«Ëuþ (R)

	 ∴ f yu ÔÞkÃík rðÄuÞ LkÚke.

14.	

«« 		 2X + 3Y = 
2
4
3
0

= G

			  4X + 6Y = 
4
8
6
0

= G 	 ........ (1) 

( 2 ðzu økwýíkkt)

			  3X + 2Y = 
2
1

2
5−
−= G

			  3 ðzu økwýíkkt,

			  9X + 6Y = 
6
3

6
15−
−= G 	 ........ (2)

			  Ãkrhýk{ (2){ktÚke (1) çkkË fhíkkt,

			  9X + 6Y = 
6
3

6
15−
−= G

			  4X + 6Y = 
4
8
6
0

= G
			  –      –     –

			  5X	 = 
6
3

6
15−
−= G  – 

4
8
6
0

= G

		 \	 5X	 = 
2
11

12
15−
−= G

		 \	 X	 = 5
1 2

11
12
15−
−= G

			  X	 = 
3

5
2

5
11

5
12

−

−> H

		    	 X = 
3

5
2

5
11

5
12

−

−> H  ®f{ík

			  3X + 2Y = 
2
1

2
5−
−= G{kt {qfíkkt,

		     	 3
3

5
2

5
11

5
12

−

−> H  + 2Y = 
2
1

2
5−
−= G

			
9

5
6

5
33

5
36

−

−> H  + 2Y = 
2
1

2
5−
−= G

		  \	 2Y	 = 
2
1

2
5−
−= G  – 

9
5
6

5
33

5
36

−

−> H

		  \	 2Y	 = 
2
1

2
5 9

5
6

5
33

5
36−

− +

− +

−
> H  = 

4
5
4

5
28

5
26

−
> H

		 \	 Y	 = 2
1

4
5
4

5
28

5
26

−
> H  = 

2
5
2

5
14

5
13

−
> H

		 yk{, X = 
3

5
2

5
11

5
12

−

−> H , íkÚkk Y = 
2

5
2

5
14

5
13

−
> H

15.	

«« ykÃkýLku AB = 
2
1
3
4

1
1

2
3

1
5

5
14− −

−
=

−
−

= = =G G G  {¤u.

	 |AB| = –11 ≠ 0 nkuðkÚke, (AB)–1 Lkwt yÂMíkíð Au yLku

	 (AB)–1	 = | |AB
1  adj(AB)

			   = 11
1 14

5
5
1

−
−
−

−
−

= G

			   = 11
1 14

5
5
1

= G  {¤u Au.

	 ð¤e, |A| = –11 ≠ 0 yLku |B| = 1 ≠ 0. 

	 ykÚke  A–1 yLku B–1 çktLkuLkwt yÂMíkíð Au.

 	 yLku A–1 = 11
1 4

1
3
2

−
−
−

−= G , B–1 = 
3
1
2
1

= G

	 {kxu B–1A–1	 = 11
1 3
1
2
1

4
1

3
2

−
−
−

−= =G G

			   = 11
1 14

5
5
1

−
−
−

−
−

= G

			   = 11
1 14
5
5
1

= G

	 íkuÚke (AB)–1 = B–1A–1



16.	

«« 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

17.	

«« ynª, x yLku y çktLku ÄLk Au.

			  x + y = 35	 (x < 35, y < 35)

	 ∴	 x	 = 35 – y

			  x2y5	 = (35 – y)2 y5

	 ∴	 f (y)	 = (35 – y)2 y5

	 ∴	 f  ‘(y)	 = 5y4 · (35 – y)2 + y5 · 2(35 – y)(–1)

	 ∴	 f  ‘(y)	 = 5y4 · (35 – y)2 – 2y5(35 – y)

	 ∴	 f  ‘(y)	 = (35 – y) y4 (5(35 – y) – 2y)

				   = (35 – y) y4 (175 – 5y – 2y)

				   = (35 – y) y4 (175 – 7y)

	 ∴	 f  ‘(y)	 = 7y4 (35 – y) (25 – y)

		 →		  f  ‘(y)	 = 0

	 ∴		  7y4(35 – y)(25 – y)	 = 0

	 ∴	 y = 0 fu 35 – y = 0 fu 25 – y = 0

	 ∴	 y = 0 fu y = 35 fu y = 25

			  y = 0, 35 þõÞ LkÚke.		 ( y ≠ 0, y < 35)

	 ∴	 y = 25

0 3525

			  y < 25, f  ‘(y) > 0
			  y > 25, f  ‘(y) < 0

	 ∴	 y Lku x = 25 ykøk¤ {n¥k{ {qÕÞ {¤u.

	 ∴	 yuf MktÏÞk y = 25

			  çkeS MktÏÞk x = 10

18.	

«« 	 a 	 = it  + jt  + kt

		  b 	 = 2 it  – jt  + 3 kt

		  c 	 = it  – 2 jt  + kt

		  2 a  – b  + 3 c

			   = 2 it  + 2 jt  + 2 kt  – 2 it  + jt  – 3 kt  
+ 3 it  – 6 jt  + 3 kt

			   = 3 it  – 3 jt  + 2 kt

	 2 a  – b  + 3 c Lku Mk{ktíkh MkrËþ, 

			   = 
a b c
a b c
2 3
2 2

− +
− +

			   = 
i j k
9 9 4

3 3 2
+ +

− +t t t

			   = 
22
3 it  – 

22
3 jt  + 

22
2 kt



19.	

«« 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{

20.	

«« x > 3

 		  x + y > 5

		  x + 2y > 6

		  y > 0

		  nuíkw÷ûke rðÄuÞ Z = – x + 2y

 x = 3 ... (i)
	 x + y = 5 ... (ii)	 x + 2y = 6 ... (iii)

		

x 0 5
y 5 0 	  

x 0 6
y 3 0

	 (i) yLku (ii) Lkku ÷kuÃk,

			   ∴ y	 = 5 – 3 = 2	 ∴ (3, 2) 

	 (ii) yLku (iii) Lkku ÷kuÃk,

		

x  +   y = 5
x + 2y = 6

y = 1	 ∴ x = 4  (4, 1) 

	 (i) yLku (iii) Lkku ÷kuÃk,

		  2y = 3

		  ∴ y = 2
3 	 ,3 2

3c m  ×

(0, 5) ×
(5, 0) ×

(0, 3) ×
(6, 0) 

1

2

3

4

5

6

1 2 4 5 63

,3 2
3` j (4, 1)

(3, 2)

7
x + 2y = 6

x + y = 5x = 3

Y

X
(6, 0)

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

yrMkr{ík Au. þõÞ Wfu÷ «ËuþLkk rþhku®çkËwyku (3, 2), (4, 

1) yLku (6, 0) {¤u.

þõÞ Wfu÷ «ËuþLkk 
rþhku®çkËw

Z = –x + 2y

(3, 2) 1 ← {n¥k{

(4, 1) –2

(6, 0) –6

«« –x + 2y < 1

	 yMktr{ík «Ëuþ{ktÚke (6, 4) ÷ELku [fkMkíkk,

	 ∴ –6 + 8 < 1

	 ∴ 2 < 1

	 ∴ z Lku {n¥k{ {qÕÞ Lk {¤u.

21.	

«« ½xLkk E1 : «Úk{ Mk{qn Síku.

	 ½xLkk E2 : çkeòu Mk{qn Síku.

	 ½xLkk A : Síku÷k Mk{qn îkhk ðMíkw hsq ÚkkÞ Au.

	 Lkðe WíÃkkrËík ðMíkw Mk{qn rîíkeÞ îkhk hsq ÚkkÞ íkuLke 

Mkt¼kðLkk,

	 ynª,	 P(E1) = 0.6	 íkÚkk	 P(A | E1) = 0.7

			  P(E2) = 0.4	 íkÚkk	 P(A | E2) = 0.3

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

			   = 0.6 × 0.7 + 0.4 × 0.3
			   = 0.42 + 0.12
			   = 0.54



	 ∴	 P(E2 | A)	 = 
|

P A
P E P A E·2 2_

]
_i
g

i

			   = .
. .
0 54

0 4 0 3#

			   = .
.
0 54
0 12

			   = 54
12

	 ∴	 P(E2 | A)	 = 9
2

rð¼køk-C

22.	

«« ynª A yLku B Mktr{ík ©urýf Au.

	 \ A’ = A íkÚkk B’ = B	 ... (1)

	 nðu,	 X	 = AB – BA ÷uíkkt

			  X’	 = (AB – BA)’

			  	 = (AB)’ – (BA)’

			  	 = B’A’ – (A’B’)

			  	 = BA – AB	 ( Ãkrhýk{ (1))

			  	 = – (AB – BA)
				   = – X

	 \	 X yu rðMktr{ík ©urýf Au.

	 \	 AB – BA yu rðMktr{ík ©urýf Au.

23.	

««
1
0
3

1
2
2

2
3
4

2
9
6

0
2
1

1
3
2

−

−
−

−
−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

	 = 
2 9 12
0 18 18
6 18 24

0 2 2
0 4 3
0 4 4

1 3 4
0 6 6
3 6 8

1
0
0

0
1
0

0
0
1

− − +
+ −

− − +

− +
+ −
− +

+ −
− +
+ −

=

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

	 ykÚke, 
1
0
3

1
2
2

2
3
4

2
9
6

0
2
1

1
3
2

1−

−
− =

−
−
−

−R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

	 nðu, ykÃku÷ Mk{efhý MktnríkLku ©urýf MðYÃk{kt Lke[u «{kýu 

÷¾e þfkÞ :

		  AX	 = B

		   
x
y
z

1
0
3

1
2
2

2
3
4

−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW
	 = 

1
1
2

R

T

SSSSSSSS

V

X

WWWWWWWW

	 yÚkðk	
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
	 = 

1
0
3

1
2
2

2
3
4

1
1
2

1−

−
−

−R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

			   = 
2
9
6

0
2
1

1
3
2

1
1
2

−
−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

			   = 
2 0 2
9 2 6
6 1 4

0
5
3

− + +
+ −
+ −

=

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW
	 íkuÚke x = 0, y = 5 yLku z = 3.

24.	

«« heík-1 : 

	 y = sin–1 
x
x

1
2

2+
d n

	 dx
dy

	 = ·

x
x dx

d
x
x

1
1
2

1
1
2

2

2 2

−
+

+
d

d
n

n

		 	 = 

( )

( )

( ) ( )

x
x x

x x x x

1
1
4

1
1

1 2 2 1dx
d

dx
d

2 2

2 2 2

2 2

#

−
+

+

+ − +

		 	 = 
( )

( )

( )

( ) ( ) ( ) ( )

x x

x
x

x x x

1 4

1
1

1 2 2 2
2 2 2

2

2 2

2

#
+ −

+

+

+ −

		 	 = 
( ) ( )x x x

x x
1 4

1
1

2 2 4
2 2 2 2

2 2
#

+ − +
+ −

		 	 = 
x x x x

x
1 2 4

1
1
2 2

2 4 2 2

2
#

+ + − +
−

		 	 = 
( )

x x

x
x1 2

2 1
1
1

2 4

2

2#
− +

−

+

		 	 = 
( )

( )

x

x
x1

2 1
1
1

2 2

2

2#
−

−

+

		 	 = 
| |

( )

x
x

x1
2 1

1
1

2

2

2#
−

−

+
	 ............ (1)

	 rðfÕÃk-1 :	 | x | < 1

			  ∴	 – 1 < x < 1
			  ∴	 0 < x2 < 1
			  ∴	 0 < 1 – x2

			  \	 |1 – x2| = 1 – x2

	
( )

( )
dx
dy

x
x

x1
2 1

1
1

2

2

2#=
−

−

+

	 \ dx
dy

x1
2
2=

+

	 rðfÕÃk-2 :	 | x | > 1

			  ∴	 x < – 1 yLku x > 1
			  ∴	 x2 > 1
			  ∴	 1 – x2 < 0
			  \	 |1 – x2| = – (1 – x2)



			
( )

( )
dx
dy

x
x

x1
2 1

1
1

2

2

2#=
− −

−

−

		 \	 dx
dy

x1
2
2=

+
−

	 rðfÕÃk-3 : x = ± 1 ÷uíkkt, su fkuE ytíkhk÷ LkÚke.

		 \	 dx
dy

 {¤u Lknª.

«« 	heík-2 :

	 y = sin–1 
x
x

1
2

2+
d n

		 Äkhku fu,	 x = tanθ	 θ ∈ ,2 2
π π−c m

			  θ = tan–1x

		 nðu,	 y = sin–1 
tan
tan

1
2

2θ
θ

+
d n

			  y = sin–1 (sin2θ)	 ............ (1)

	 rðfÕÃk-1 :	 – 1 < x < 1

			  tan 4
π −c m  < tanθ < tan 4

π 

			  4
π −

 < θ < 4
π 

			  2
π −

 < 2θ < 2
π 

			  2θ ∈ ,2 2
π π−b l  ⊂ ,2 2

π π−; E  ... (1)

	 ∴	 y	 = sin–1 (sin2θ)

				   = 2θ	 ( Ãkrhýk{ (1) ÃkhÚke)
	 ∴	 y	 = 2tan–1x

			  .
dx
dy

dx
d tan x2 1= −

		 \ dx
dy

x1
2
2=

+

	 rðfÕÃk-2 :	 x > 1

			  ∴	 tanθ > tan 4
π 

			  ∴	 4
π  < θ < 2

π 

			  ∴	 2
π  < 2θ < π

			  ∴	 2
π  – π < 2θ – π < 0

			  ∴	 2
π −

 < 2θ – π < 0

		  (2θ – π) ∈ ,2 0
π −b l  ⊂ ,2 2

π π−; E  ... (2)

	 nðu, – sin (2θ – π)
			  = sin (π – 2θ)
			  = sin2θ

	 ∴ y	 = sin–1 (sin2θ)
			  = sin–1 (– sin(2θ – π))
			  = – sin–1 (sin(2θ – π))

			  = – (2θ – π)	 ( Ãkrhýk{ (2) ÃkhÚke)
	 ∴ y	 = π – 2θ
			  = π – 2tan–1 x
			  = π – 2tan–1 x

	 x «íÞu rðf÷Lk fhíkkt,

			  dx
dy

dx
d tan x2 1= − −

	 \ dx
dy

x1
2
2=

+
−

	 rðfÕÃk-3 :	 x < – 1

				   – ∞ < x < – 1

			  ∴	 tan 2
π −c m  < tanθ < tan 4

π −c m

			  ∴	 2
π −

 < θ < 4
π −

			  ∴	 – π < 2θ < 2
π −

			  ∴	 0 < 2θ + π < 2
π −

 + π

			  ∴	 0 < 2θ + π < 2
π 

(2θ + π) ∈ ,0 2
π b l  ⊂ ,2 2

π π−; E  ... (3)

		 nðu, – sin (2θ + π)
			  = sin2θ
		 y	 = sin–1 (sin2θ)
			  = sin–1 (– sin(2θ + π))
			  = – sin–1 (sin(2θ + π))

			  = – (2θ + π)	 ( Ãkrhýk{ (3) ÃkhÚke)
			  = – 2θ – π
		 y	 = – 2tan–1x – π

		 \ dx
dy

x1
2
2=

+
−

	 rðfÕÃk-4 :	 x = ± 1

			  su fkuE ytíkhk÷ LkÚke.

		 \ dx
dy

 {¤u Lknª.

OR

«« 	heík-3 :

	 y = sin–1
x

x
1
2

2+
d n

		 = 2 tan–1x , ∀ x ∈ R

	 ∴ dx
dy

	 = 2 · dx
d  tan–1x = 

x1
2
2+



25.	

«« Äkhku fu R yu AB Ãkh {ktøÞk «{kýuLkwt ®çkËw Au.

AR = x {exh

∴ RB = (20 – x) {exh  ( AB = 20 {exh)

x {e (20–x){e

20 {e

16
{e 22

{e

P

A R B

Q

ykf]rík ÃkhÚke,	 RP2 = AR2 + AP2

	 yLku	 RQ2 = RB2 + BQ2

∴ RP2 + RQ2	 = AR2 + AP2 + RB2 + BQ2

	 = x2 + (16)2 + (20 – x)2 + (22)2

	 = 2x2 – 40x + 1140

Äkhku fu S	 ≡ S(x)
	 = RP2 + RQ2 

	 = 2x2 – 40x + 1140 

  ∴  S’(x)	 = 4x – 40

nðu, S’(x) = 0 ÷uíkkt, x = 10 {¤u. 

íku{s S’’(x) = 4 > 0, ∀x

yLku íkuÚke S’’(10) > 0

ykÚke, rîíkeÞ rðfr÷ík fMkkuxe ÃkhÚke, 

x = 10 ykøk¤ S Lku MÚkkLkeÞ LÞqLkík{ {qÕÞ Au. 

ykÚke, RP2 + RQ2 LÞqLkík{ çkLku íku {kxu 

AB  ÃkhLkk ®çkËw R Lkwt ®çkËw A Úke ytíkh 

AR = x = 10 {exh.

26.	

«« I	 = tan x
x dx1

11
+
−−#

	 ynª,	 x = cos θ ykËuþ ÷uíkkt,

		 ∴ dx = – sin θ dθ

	 I	 = tan cos
cos sin d1

11
θ
θ θ θ+

− −− ^ h#

	 I	 = – tan tan sin d2
1 2 θ θ θ−#

			  = – tan tan sin d2
1 θ θ θ− b l#

			  = – · sin d2
θ θ θ#

	 I	 = 2
1−  sin d∙θ θ θ#

	 I	 = 2
1−  I1	 ... (1)

	 I1	 = # θ · sin θ dθ

	 →	 nðu, u = θ	 ;	 v = sin θ

		  d
du
θ  = 1

	 ¾tzþ: Mktf÷Lk fhíkkt,

	 I1	 = θ # sin θ dθ – # (1 # sin θ dθ) dθ

			  = – θ · cos θ + # cos θ dθ

	 I1	 = – θ cos θ + sin θ + c

	 →	 nðu, x = cos θ

		 θ = cos–1 x

		  x1 2−  = sin θ

	 I1	 = –cos–1x · x + x1 2−  + c1

I1 Lke ®f{ík Ãkrhýk{ (1) {kt {qfíkkt,

	 I	 = cosx x x c2
1 1· 1 2

1
− − + − +−9 C  + c’

	 I	 = cosx x x2
1

1· 1 2− −−7 A  + c

'c c c2
1

a
− + =1c m

27.	

«« heík 1 :

	 (x3 – 3xy2) dx = (y3 – 3x2y) dy

	 ∴	
dx
dy

 = 
y x y
x xy

3
3

3 2

3 2

−

−

	 ∴	
dx
dy

 = 

x
y

x
y

x
y

3

1 3
3

2

−

−

c

c

cm

m

m
	 ... (1)

		  x
y

 = v ykËuþ ÷uíkkt,

	 ∴	 y = vx

	 →	 x «íÞu rðf÷Lk fhíkkt,

	 ∴	 dx
dy

 = v + x dx
dv

	 →	 yk ®f{íkku Ãkrhýk{ (1) {kt {qfíkkt,

	 ∴	 v + x dx
dv  = 

v v
v
3

1 3
3

2

−
−

	 ∴	 x dx
dv  = 

v v
v
3

1 3
3

2

−
−

 – v

1

θ
x1 2−

x



	 ∴	 x dx
dv  = 

v v
v v v

3
1 3 3

3

2 4 2

−
− − +

	 ∴	 x dx
dv  = 

v v
v
3

1
3

4

−
−

	 ∴	
v

v v
1

3
4

3

−
−e o  dv = x

dx

	 →	 çktLku çkksw Mktf÷Lk fhíkkt,

	 ∴ 
v

v
1 4

3

−
#  dv – 3

v
v dv
1 4−
#  = x

dx#

	 ∴ – 4
1

v
v

1
4

4

3

−
−#  dv + 3 #

v
v
14 −

dv = x
dx#

	 ∴ – 4
1

v
v

1
4

4

3

−
−
^ h#  dv + 3 #

v
v dv

12 2 −^ h  = x
dx#

	 →	 çkeò Mktf÷Lk{kt v2 = t ykËuþ ÷uíkkt,

	 ∴	 2v dv = dt

	 ∴	 v dv = dt2

	 ∴ – 4
1

v
dv
d v

1

1
4

4

−

−

^
^
h
h

#  dv + 
t
dt

2
3

12 −
#  = x

dx#

	 ∴ – 4
1  log |1 – v4| + 2

3
2
1·  log t

t
1
1

+
−

= log | x | + log | c’ |

	 ∴ – 4
1  log |1 – v4| + 4

3  log 
v
v

1
1

2

2

+
−

 = log | xc’|

	 ∴ 4
1  log 

v1
1
4−  + 4

3  log 
v
v

1
1

2

2

+
−

 = log | c’x |

	 ∴ log 
v1
1
4
4
1

−
d n  + log 

v
v

1
1

2

2 4
3

+
−e o  = log | c’x |

	 ∴ log 
v v

v

1

1

1

1

4 2

2

4
1

4
3

4
3

#

− +

−

^
^
^h

h
h

 = log | c’x |

	 ∴ 
v

v

1

1
4

2

4
1

4
3

−

−

^
^ h

h
 × 

v 1

1
2 4

3
+^ h

 = c’x

	 ∴ 
v v v

v

1 1 1

1
2 2 2

2

4
1

4
1

4
3

4
3

− + +

−

^ ^
^

^h
h
h h

 = c’x

	 ∴ 
v

v
1
1

2

2 2
1

+
−^ h

 = c’x

	 → v = x
y

 ÃkhÚke,

	 ∴ 

x
y
x
y

1

1
2

2 2
1

+

−c

c

m

m

< F
 = c’x

	 ∴ x
y x2 2 2

1

−7 A
 × 

y x
x

2 2

2

+
 = c’x

	 ∴ y x2 2 2
1

−_ i  = c ‘(x2 + y2)

	 ∴ (y2 – x2) = (c’)2 [x2 + y2]2

	 ∴ (x2 – y2) = – (c’)2 [x2 + y2]2

	 ∴ (x2 – y2) = c [x2 + y2]   ( – (c’)2 = c)

«« heík 2 :

	 x2 – y2 = c (x2 + y2)

	 ∴	
x y

x y
2 2

2

2 2

+

−

_ i
 = c

	 x Lke MkkÃkuûku rðf÷Lk fhíkkt,

	 dx
d  

x y

x y
2 2

2

2 2

+

−

_ i

R

T

SSSSSSS

V

X

WWWWWWW
 = 0

	 ∴	 (x2 + y2)2 x y dx
dy

2 2−d n  

– (x2 – y2) · 2(x2 + y2) x y dx
dy

2 2+d n  = 0

	 ∴	 2(x2 + y2) x y x y dx
dy2 2+ −_ di n<

x y x y dx
dy

2 22 2− − +_ di nF  = 0

	 ∴	 x3 – x2y dx
dy

 + xy2 – y3 dx
dy

 – 2x3 – 2x2y · dx
dy

+ 2xy2 + 2y3 dx
dy

 = 0

	 ∴	 y3 dx
dy

 – 3 x2y dx
dy

 – x3 + 3xy2 = 0

	 ∴	 dx
dy

 (y3 – 3 x2y) = x3 – 3xy2

	 ∴	 (y3 – 3 x2y) dy = (x3 – 3xy2) dx

	 ∴	 (x3 – 3 xy2) dy – (y3 – 3x2y) dy = 0

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


