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rð¼køk-A

1. 

 « ynª, sin–1 5
3  = α yLku tan–1 31

17  = β ÷uíkkt,

 ∴ sin α = 5
3  yLku tan β = 31

17

 	 tan α = 5
3

 	 tan 2α = 
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24
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−

      = 605
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    	 tan (2α – β) = 1

  ∴  tan (2α – β) = tan 4
π 

   ∴  2α – β = 4
π 

 ∴ 2 sin–1 5
3  – tan–1 31

17  = 4
π 

2. 

 « tan–1 
x
x1 12+ −d n

x = tanθ Äkhku,

θ	= tan–1 x, θ	∈	 ,2 2
π π−c m

  = tan–1 
tan
tan1 12

θ
θ+ −e o

  = tan–1 sec
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θ
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sin
cos1

θ
θ−c m



  = tan–1 

sin cos

sin
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  = 2
1 . tan–1 x

3. 

 « çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

 2sinx . cosx + 2 cosy (– siny) dx
dy

 = 0

 ∴	 sin2x – sin2y dx
dy

 = 0

 ∴	 dx
dy

 (sin2y) = sin2x

 ∴ dx
dy

sin y
sin x

2
2=

4. 

 « I = x1 4 2−#  dx

   = x1 22 2−] ]g g#

   = x
2 2

2
#  

sinx
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1

2
22

1
− +

− ] g
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 I = x
2  
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x

1 4 4
22

1
− +

− ] g
 + 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
16 9
2 2

+  = 1

 a2 = 16, a = 4 (a > b)
 b2 = 9, b = 3



X' X

Y

Y'

(0,  3)

(0,  –3)

x  =  0

(–4,  0) (4,  0)

x  =  4

(0,  –3)

dx(0,  0)

(0,  b)

	 ykð]¥k	«ËuþLkwt	ûkuºkV¤	:

 A = 4 × «Úk{ «Ëuþ 

	 ðzu	ykð]¥k	 ûkuºkV¤

  ∴ A = 4| I |

  I = y
0

4

#  dx

  I = x dx4
3 16 2

0

4

−#

  I = 4
3  x dx16 2

0

4

−#

  I = 4
3  sinx x x

2 16 2
16

4
2 1

0

4
− + − c m; E

  I = 4
3  sin sin2

4 0 8 1 0 01 1+ − +− −b ] ] _ ]g gl gi; E

  I = 4
3 8 2·

π b l
  I = 3π

  nðu, A = 4| I | 
    = 4|3π|

	 	∴ A = 12π [kuhMk yuf{

7. 
 « (1 + e2x) dy + (1 + y2) ex dx = 0

 ∴ (1 + e2x) dy = – (1 + y2) ex dx

 ∴ dx
dy

 = 
e
y e

1
1

x

x

2

2

+

− +_
^

i
h

 ∴ 
y

dy

1 2+_ i  = 
e

dx e
1 x

x

2+
−

 → çktLku çkksw Mktf÷Lk ÷uíkkt,

 ∴ 
y
dy
12 +

#  = – #
e
e dx

1x

x

2 +^ h

 x y
16 9 1
2 2

+ =

∴ y2 = 9 x1 16
2

−d n

∴ y2 = 16
9  (16 – x2)

∴ y2 = 4
3 x16 2−

    ex = t ykËuþ ÷uíkkt,

    ∴ ex dx = dt

 ∴ 
y
dy
12 +

#  = – #
t
dt
12 +

 ∴ tan–1(y) = – tan–1(t) + c

 ∴ tan–1(y) = – tan–1(ex) + c

 ∴ tan–1(y) + tan–1(ex) = c ... (1)

 → òu x = 0 yLku y = 1 íÞkhu,

 ∴ tan–1(1) + tan–1(e0) = c

 ∴ tan–1(1) + tan–1(1) = c

 ∴ 2 tan–1(1) = c

 ∴ 2  · 4
π  = c

 ∴ c = 2
π 

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

 ∴ tan–1(y) + tan–1(ex) = 2
π ; 

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

8. 

 «  a  = 2 it  + 3 jt  – kt

  b  = it  – 2 jt  – kt

 a  yLku b Lkk Ãkrhýk{e MkrËþ,

 a + b  = 3 it  + jt

  | a  + b | = 9 1+
   = 10

 a  + b  Lke rËþk{kt 5 {kLkðk¤ku	 Mk{ktíkh	 MkrËþ

   = 
a b
a b5
+
+^ h

   = 
i j
10

5 3 +t t_ i

   = i j
10
15

10
5+t t  

   = 10
5 3 10#] g

it  + 10
5 10

jt

   = 2
3 10 it  + 2

1 10 jt

9. 

 « L1Lke rËfTfkuMkkRLk = 13
12 it  – 13

3 jt  – 13
4 kt

 L2Lke rËfTfkuMkkRLk = 13
4 it  + 13

12 jt  + 13
3 kt

 L3Lke rËfTfkuMkkRLk = 13
3 it  – 13

4 jt  + 13
12 kt



 L1 yu b1  = 12 it  – 3 jt  – 4 kt  Lku	 Mk{ktíkh	 Au.

 L2 yu b2  = 4 it  + 12 jt  + 3 kt  Lku	 Mk{ktíkh	 Au.

 L3 yu b3  = 3 it  – 4 jt  + 12 kt  Lku	 Mk{ktíkh	 Au.

 nðu, b1 · b2

  = (12 it  – 3 jt  – 4 kt ) · (4 it  + 12 jt  + 3 kt )
  = 48 – 36 – 12
  = 0

 b2 · b3

  = (4 it  + 12 jt  + 3 kt ) · (3 it  – 4 jt  + 12 kt )
  = 12 – 48 + 36
  = 0

 b3 · b1

  = (3 it  – 4 jt  + 12 kt ) · (12 it  – 3 jt  – 4 kt )
  = 36 + 12 – 48
  = 0
 b1 , b2 , b3 	 ÃkhMÃkh	 ÷tçk	 MkrËþku	 Au.

 ∴ L1, L2, L3 ÃkhMÃkh	 ÷tçk	 hu¾kyku	 Au.

10. 

 « «Úk{	 hu¾kLkk	 rËfTøkwýku¥kh	 3, 5, 4 yLku çkeS hu¾kLkk 
rËfTøkwýku¥kh	1, 1, 2	Au.	òu	íku{Lke	ðå[uLkku	¾qýku	θ nkuÞ, íkku

 cos θ	 = 
. . .

3 5 4 1 1 2
3 1 5 1 4 2

2 2 2 2 2 2+ + + +

+ +

  = 
50 6
16

  = 
5 2 6
16

  = 15
8 3

 ykÚke, {ktøku÷ku ¾qýku cos–1 15
8 3d n  Au.

11. 

 « Mk{íkku÷	 rMk¬ku	yLku	 Mk{íkku÷	 ÃkkMkkLku	 WAk¤íkkt,

 S = {(H, 1), (H, 2), (H, 3), (H, 4), (H, 5), (H, 6),
   (T, 1), (T, 2), (T, 3), (T, 4), (T, 5), (T, 6)}
 n = 12

 ½xLkk A : rMk¬k	 Ãkh	 AkÃk	 {¤u.

 A = {(H, 1), (H, 2), (H, 3), (H, 4), (H, 5), (H, 6)}
 ∴ r = 6
 ∴ P(A) = n

r  

   = 12
6

   = 2
1

 ½xLkk B : ÃkkMkk Ãkh 3 {¤u.

 B = {(H, 3), (T, 3)}
 ∴ r = 2

 ∴ P(B) = n
r  

   = 12
2

   = 6
1

 ∴ A ∩ B = {(H, 3)}
 ∴ r = 1

 ∴ P(A ∩ B) = 12
1  ....... (i)

 ∴ P(A) · P(B) = 2
1  ×	 6

1

   = 12
1  ....... (ii)

 Ãkrhýk{ (i) & (ii) ÃkhÚke,

 ∴ P(A ∩ B) = P(A) · P(B) ÚkðkÚke	rLkhÃkuûk	½xLkkyku	Au.

12. 

 « P(A) = 4
1  P(B) = 2

1

 P(A ∩ B) = 8
1

 P(A - Lkrn yLku B - Lkrn) 
   = P(A’ ∩ B’)
   = P(A ∪ B)’
   = 1 – P(A ∪ B)
   = 1 – P(A) – P(B) + P(A ∩ B)

   = 1 – 4
1

2
1

8
1− +; E

   = 8
3

rð¼køk-B

13. 

 « ynª S = {(a, b) : a ≤ b2}

 Äkhku fu, (a, a) ∈	S , ∀ a ∈	R

	 ∴ a ≤ a2 su	 þõÞ	 LkÚke.

	 ∴ Äkhýk	¾kuxe	 Au.
	 ∴ (a, a) ∉	S

	 ∴ S yu	 Mððk[f	 LkÚke.

 WËknhý : ,3
1
3
1c m  {kxu 3

1
9
1

# 	 su	 þõÞ	 LkÚke.

	 	 ∴	 , S3
1
3
1
zb l

 Äkhku fu, (2, 5) ∈	S Ãkhtíkw (5, 2) ∉	S
	 ∴ (5, 2) {kxu 5 ≤ 4 su	 þõÞ	 LkÚke.
	 ∴ S yu	 Mktr{ík	 LkÚke.
 Äkhku fu, (a, b) ∈	S íkÚkk (b, c) ∈	S



	 ∴ a ≤ b2 íkÚkk b < c2

	 ∴ b2 ≤ c4

	 ∴ a ≤ b2 ≤ c4

	 ∴ a ≤ c4

	 ∴ (a, c) ∉	S
	 ∴ S yu	 ÃkhtÃkrhík	 LkÚke.
 yk{, MktçktÄ S yu Mððk[f LkÚke, Mktr{ík LkÚke, ÃkhtÃkrhík 

LkÚke.

14. 

 « 10 zÍLk = 10 × 12 = 120 Lktøk

  8 zÍLk = 8 × 12 = 96 Lktøk

  ∴	hMkkÞýrð¿kkLkLkkt ÃkwMíkfkuLke MktÏÞk = 120 Lktøk

    ¼kiríkfrð¿kkLkLkkt ÃkwMíkfkuLke MktÏÞk = 96 Lktøk

    yÚkoþk†Lkk ÃkwMíkfkuLke MktÏÞk = 120 Lktøk

  hMkkÞýrð¿kkLkLkkt ÃkwMíkfLke ðu[ký ®f{ík ` 80

  ¼kiríkfrð¿kkLkLkkt ÃkwMíkfLke ðu[ký ®f{ík ` 60

  yÚkoþk†Lkk ÃkwMíkfLke ðu[ký ®f{ík ` 40

  ∴	 fw÷ ðu[ký ®f{ík

   = [120  96  120]
80
60
40

R

T

SSSSSSSS

V

X

WWWWWWWW

   = [120 × 80 + 96 × 60 + 120 × 40]
   = [9600 + 5760 + 4800]

  ∴	 fw÷ ðu[ký ®f{ík = [20160]

 ¼tzkhLku	 {¤u÷	 fw÷	 hf{	 ` 20,160 nkuÞ.

15. 

 « A2 = A . A = 
3
1
2
1
3
1
2
1

9 2
3 1

6 2
2 1

=
+
+

+
+

= = =G G G

 ∴ A2 = 
11
4
8
3

= G
  A2 + aA + bI = O

 ∴ a b
11
4
8
3

3
1
2
1

1
0
0
1

0
0
0
0

+ + == = = =G G G G

 ∴ 
a
a

a
a

b
b

11
4
8
3

3 2
0
0 0

0
0
0

+ + == = = =G G G G

 ∴ 
a b
a

a
a b

11 3
4

8 2
3

0
0
0
0

+ +
+

+
+ +

== =G G

  11 + 3a + b = 0 ......... (1)
  8 + 2a = 0
  a + 4 = 0
 ∴ a = – 4

     a = – 4 yu Ãkrhýk{ (1){kt {qfíkkt,

 ∴ 11 + 3(–4) + b = 0

 ∴ 11 – 12 + b = 0

 ∴ b = 1

 yk{, a = –4, b = 1

16. 

 « y = xx2–3 + (x – 3)x2

 Äkhku fu, u = x(x2 – 3)

    v = (x – 3)x2

 ∴ y = u + v

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

 dx
dy

dx
du

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

 ynª, u = x(x2 – 3) Lke

 çktLku çkksw log ÷uíkkt,

 logu = (x2 – 3) logx

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

  u dx
du1  = (x2 – 3) x

1  + logx . (2x)

 ∴	 dx
du  = . logu x

x x x3 2
2 − +; E

 ∴	 dx
du  = x(x2 – 3) logx

x x x3 2
2

$
− +c m     ...... (2)

	 ð¤e,	 v = (x – 3)x2 Lke

 çktLku çkksw log ÷uíkkt,

 logv = x2 log(x – 3)

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

 v dx
dv1  = ( )x

x
3
2

−  (1) + log(x – 3) · (2x)

 ∴	 dx
dv  = . ( )v x

x x log x3 2 3
2

− + −< F

 ∴	 dx
dv  = (x – 3)x2 logx

x x x3 2 3
2

$− + −c ] gm  ...... (3)

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

 dx
dy

 = x(x2 – 3) logx
x x x3 2
2 − +c m

+ (x – 3)x2 logx
x x x3 2 3
2

− + −c ] gm

17. 

 « ynª, f   (x) = 2x3 – 6x2 + 6x + 5

∴ f ‘(x) = 6x2 – 12x + 6

  = 6(x – 1)2

∴ x = 1 ykøk¤	 f ‘(x) = 0

ykÚke, {kºk x = 1 yu s rðÄuÞ f Lke	 rLkýkoÞf	 MktÏÞk	 Au.	

nðu, ykÃkýu yk MktÏÞk {kxu rðÄuÞ f  Lkk	 MÚkkLkeÞ	 {n¥k{	

yLku/yÚkðk	 MÚkkLkeÞ	 LÞqLkík{	 {qÕÞku	 {kxu	 íkÃkkMk	 fheyu.	



LkkUÄku fu, «íÞuf x ∈ R {kxu, 

f ‘(x) ≥ 0 yLku rðþu»k{kt,

su{ x → 1_ íkÚkk x → 1+ íku{ f ‘(x) > 0.	

ykÚke, «Úk{ rðfr÷ík fMkkuxe ÃkhÚke, 

rðÄuÞLku x = 1 ykøk¤	MÚkkLkeÞ	{n¥k{	fu	MÚkkLkeÞ	LÞqLkík{	

{qÕÞ	 LkÚke.	

ykÚke x = 1	yu	 Lkrík®çkËw	 Au.

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 + 2y < 10

 3x + y < 15
 nuíkw÷ûke rðÄuÞ Z = 3x + 2y
 x > 0
 y > 0
 x + 2y = 10 ... (i)

 

x 0 10
y 5 0

 3x + y = 15 ... (ii) 

 

x 0 5
y 15 0

 (i) yLku (ii)Lkku Wfu÷,

  

x + 2y = 10
6x + 2y = 30

 – 5x = –20

  ∴ x = 4 yLku y = 3
  ykÚke, (4, 3) yLku (0, 0) {¤u.

3 6 9 15

3

6

9

12

15

(0, 0)

x 
+ 

2y
 =

 1
0

(5
, 0

)

(4, 3)

3x + y = 15

(0, 5)

18

12

Y

X

(0, 15)

(10, 0
)

ykf]rík{kt ykÃku÷ yMk{íkkykuLkku yk÷u¾ ËþkoÔÞku Au þõÞ 
Wfu÷	 «Ëuþ	 yu	 rMkr{ík	 Au.	 íkÚkk	 þõÞ	 Wfu÷«ËuþLkkt	
rþhku®çkËwyku (0, 0), (5, 0) yLku (4, 3)	 {¤u.

þõÞ Wfu÷ «ËuþLkk 
rþhku®çkËw

Z = 3x + 2y

(0, 5) 10

(5, 0) 15

(4, 3) 18 ← {n¥k{

(0, 0) 0

 yk{, ®çkËw (4, 3)	ykøk¤	 {n¥k{	 {qÕÞ	 18 {¤u.



21. 

 « ykÃkýu zkìõxh ËËeoLke {w÷kfkík ÷uðk{kt {kuzk Ãkzu Au íku 

½xLkkLku E ðzu íku{s zkìõxh xÙuLk, çkMk, Mfqxh yÚkðk 

yLÞ	 ÃkrhðnLk	 îkhk	 ykðu	 Au	 íku	 ½xLkkykuLku	 yLkw¢{u	 T1, 

T2, T3, T4 ðzu	 Ëþkoðeyu.

 ynª, P(T1) = 10
3 , P(T2) = 5

1 , P(T3) = 10
1

 yLku P(T4) = 5
2  (ykÃku÷	 Au.)

zkìõxh	 xÙuLk	 îkhk	ykðíkkt	 {kuzk	 ÃknkU[u	 Au,	

íku ½xLkkLke Mkt¼kðLkk P(E | T1) = 4
1

yk s «{kýu, 

P(E | T2) = 3
1 , P(E | T3) = 12

1 , P(E | T4) = 0

	 fkhý	fu	òu	íku	yLÞ	fkuE	ÃkrhðnLk	îkhk	ykðu	íkku	 íku	{kuzk	

Ãkzíkk	 LkÚke.

	 çkìÞTÍLkk	 «{uÞ	îkhk, P(T1 | E) 

 = òu	 zkìõxh	 {kuzk	 Ãkzâk	 nkuÞ,	 íkku	 íku	 xÙuLk	 îkhk	ykÔÞk	

  nkuÞ íkuLke Mkt¼kðLkk

= 
.

| | | |

|

P T P E T P T P E T P T P E T P T P E T
P T P E T

1 1 2 2 3 3 4 4

1 1

+ + +_ _ _ _
_ _

_ _ _ _i i i
i
i i

i
i i i

= 
010

3
4
1

5
1

3
1

10
1

12
1

5
2

10
3

4
1

# # # #

#

+ + +

= 40
3

18
120

2
1

# =

íkuÚke, {ktøku÷ Mkt¼kðLkk 2
1 	 Au.

rð¼køk-C

22. 

(a) ðMíkwyku x, y yLku z Lke yuf LktøkËeX ðu[ký ®f{ík yLkw¢{u 

` 2.50, ` 1.50 yLku ` 1.00  Au.

 ∴ çkòh I {ktÚke Úkíke ðu[ký ®f{íkLku 

	 	 ©urýf	 MðYÃku	 Lke[u	 {wsçk	 ÷¾kÞ.

  [10000  2000  18000] 
.
.
.

2 50
1 50
1 00

R

T

SSSSSSSS

V

X

WWWWWWWW

  = [10000 × 2.50 + 2000 ×	1.50 + 18000 ×	1]
  = [25000 + 3000 + 18000]
  = [46000]

 ∴ çkòh II {ktÚke Úkíke ðu[ký ®f{íkLku 

	 	 ©urýf	 MðYÃku	 Lke[u	 {wsçk	 ÷¾kÞ.

  [6000  20000  8000] 
.
.
.

2 50
1 50
1 00

R

T

SSSSSSSS

V

X

WWWWWWWW

  = [6000 × 2.50 + 20000 ×	1.50 + 8000 ×	1.00]

  = [15000 + 30000 + 8000 = 53000]

 yk{, çkòh I {ktÚke Úkíke ðu[ký ®f{ík ` 46,000 íkÚkk 

çkòh II {ktÚke Úkíke ðu[ký ®f{ík ` 53,000

(b) WÃkhLke ºkýuÞ ðMíkwyku x, y yLku z Lkku WíÃkkËLk ¾[o 

 ` 2.00, ` 1.00 yLku ` 0.50 Au.

 ∴ çkòh I Lke ðMíkwykuLkku WíÃkkËLk ¾[o ©urýf 

	 	 MðYÃku	 Lke[u	 {wsçk	 ÷¾kÞ.

  [10000  2000  18000] 
.

2
1
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SSSSSSSS

V

X

WWWWWWWW

  = [10000 × 2 + 2000 ×	 1 + 18000 ×	 0.50]
  = [20000 + 2000 + 9000] = [31000]

 ∴ çkòh ILke ðMíkwykuLkku WíÃkkËLk ¾[o ` 31,000 Au.

 ∴ çkòh I{ktÚke Úkíkku LkVku

  = ðu[ký ®f{ík – WíÃkkËLk ¾[o

  = 46000 – 31000 = ` 15,000

 ∴ çkòh IILke ðMíkwykuLkku WíÃkkËLk ¾[o ©urýf 

	 	 MðYÃku	 Lke[u	 {wsçk	 ÷¾kÞ.

  [6000  20000  8000] 
.

2
1
0 50

R

T

SSSSSSSS

V

X

WWWWWWWW

  = [6000 × 2 + 20000 ×	 1 + 8000 ×	 0.50]
  = [12000 + 20000 + 4000]

  = [36000]

  çkòh IILke ðMíkwykuLkku WíÃkkËLk ¾[o ` 36,000 

 ∴ çkòh II{ktÚke Úkíkku LkVku 

  = ðu[ký ®f{ík – WíÃkkËLk ¾[o

  = 53000 – 36000 = ` 17,000

23. 

 « ©urýf MðYÃku ÷¾íkkt,

 ∴	
x
y
z

2
1
3

3
2
1

3
1
2

5
4
3

−
− −

= −
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T

SSSSSSSS

R
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V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW
 ∴	AX	 =	B

 ßÞkt, , ,A X B
x
y
z

2
1
3

3
2
1

3
1
2

5
4
3

= −
− −

= = −
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T
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X
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V

X
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  AX	 =	B

 ∴	 X = A–1B



 « A–1 þkuÄðk {kxu,

 |A| = 
2
1
3

3
2
1

3
1
2

−
− −

  = 2(4 + 1) – 3(– 2 – 3) + 3(– 1 + 6)
  = 2(5) – 3(– 5) + 3(5)
  = 10 + 15 + 15
  = 40 ≠	0

 ∴ yLkLÞ	 Wfu÷	 {¤u.

 « adj A {u¤ððk	 {kxu,

 2 Lkku MknyðÞð A11 = (–1)2 
2
1
1
2

−
− −

    = 1(4 + 1)
    = 5

 3Lkku MknyðÞð A12 = (–1)3 
1
3
1
2−

    = (–1)(– 2 – 3)
    = 5

 3 Lkku MknyðÞð A13 = (–1)4 
1
3

2
1

−
−

    = 1(– 1 + 6)
    = 5

 1 Lkku MknyðÞð A21 = (–1)3 
3
1
3
2− −

    = (–1)(– 6 + 3)
    = 3

 –2 Lkku MknyðÞð  A22 = (–1)4 
2
3
3
2−

    = 1(– 4 – 9)
    = – 13

 1 Lkku MknyðÞð A23 = (–1)5 
2
3
3
1−

    = (–1)(– 2 – 9)
    = 11

 3 Lkku MknyðÞð  A31  = (–1)4 
3
2
3
1−

    = 1(3 + 6)
    = 9

 –1 Lkku MknyðÞð A32 = (–1)5 
2
1
3
1

    = (–1)(2 – 3)
    = 1

 –2 Lkku MknyðÞð A33 = (–1)6 
2
1
3
2−

    = 1(– 4 – 3)

    = – 7

  adj A = 
5
5
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3
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−
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     A–1 = | |A Aadj1

   = 40
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 « X = A–1B

 ∴ 
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y
z
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   = 40
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   = 40
1

40
80
40−

R

T

SSSSSSSS

V

X

WWWWWWWW

 ∴ 
x
y
z
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 = 

1
2
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V

X

WWWWWWWW

 Wfu÷ : x = 1, y = 2, z = –1

24. 

 «   y = cos–1x
 ∴ x = cosy

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

  	 dy
dx  = – siny

  ∴ dx
dy

 = sin y
1−

  ∴ dx
dy

 = – cosecy ........ (1)

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

  ∴ 
dx
d y

2

2

 = – [– cosecy . coty] dx
dy

   = cosecy . coty  [– cosecy]  ( (1) ÃkhÚke)

  ∴ 
dx
d y

2

2

 = – cosec2 y · cot y

25. 

 « Äkhku fu, þtfwLkk ykÄkhLke rºkßÞk r, Qt[kE h íkÚkk 

yÄorþh:fkuý	α Au.	yk	 {krníke	ykf]rík{kt	 Ëþkoðu÷	 Au.

∴ tan α = h
r

ykÚke, α = tan–1
h
rc m  

  = tan–1(0.5) (ykÃku÷	 Au.)

yÚkðk h
r  = 0.5

∴ r = h
2

Äkhku	 fu,	 þtfwLkwt	 ½LkV¤	V Au.



∴ V = r h3
1 2π 

  = h h3
1

2
2

π b l

  = h
12
3π 

ykÚke, V
dt
d  = dh

d h
dt
dh

12
3
$

π c m 	 (Mkktf¤Lkk	 rLkÞ{	 ÃkhÚke)

  = h dt
dh

4
2 $

π 

nðu	 ½LkV¤{kt	 Úkíkk	 VuhVkhLkku	 Ëh	

= V
dt
d  = 5 {e3/f÷kf yLku h = 4 {exh

ykÚke, 5 = ( ) dt
dh

4 4
2
$

π 

yÚkðk dt
dh  = 4

5
π  = 88

35  {exh/f÷kf

ykÚke, ÃkkýeLke MkÃkkxeLke Ÿ[kE ðÄðkLkku Ëh 

88
35 	 {exh/f÷kf	Au.

26. 

 « I = 
0

2
π 

# (2 log sin x – log sin 2x) dx

   = 
0

2
π 

# (log sin2 x – log sin 2x) dx

   = 
0

2
π 

# log sin
sin

x
x

2
2

d n  dx

   = 
0

2
π 

# log sin cos
sin
x x
x

2 ·
2

d n  dx

   = 
0

2
π 

# log tan x
2b l  dx

 I = 
0

2
π 

# (log (tan x) – log 2) dx

   = 
0

2
π 

# log (tan x) dx – log 2
0

2
π 

# 1 dx

 I = I1 – log 2 x 0
2
π 

] g

 I = I1 – 2
π  log 2 ... (1)

 nðu, I1 = 
0

2
π 

# log (tan x) dx

  økwýÄ{o (6) {wsçk, 

   x = 2
π  – x

 I1 = log tan x2
0

2
π −

π 

c b lm#  dx

   = 
0

2
π 

# (log cot x) dx

   = – log tan x
0

2
π 

] g#  dx

 I1 = –I1

 ∴ 2I1 = 0
 ∴  I1 = 0
 Ãkrhýk{ (1) {kt I1 Lke ®f{ík {qfíkkt,

 I = 2
π −

 log 2 yÚkðk log2 2
1π 

27. 

 « y e dxy
x] g  = x e y2y

x
+b ] g l  dy

 ∴ dy
dx  = 

y e

x e y2

y
x

y
x
+]

]
g
g

 ∴ dy
dx  = y

x

e

y
y
x+

] g
 ... (1)

 nðu, y
x  = v ykËuþ ÷uíkkt,

 ∴ x = vy

 → y «íÞu rðf÷Lk fhíkkt,

 ∴ dy
dx  = v + y dy

dv

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

  v + y dy
dv  = v + 

e
y
v

 ∴ y dy
dv  = 

e
y
v

 ∴ ev dv = dy

 ∴ # ev dv = # 1 dy

 ∴ ev = y + c

 ∴ e y
x

] g  = y + c 

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


