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rð¼køk-A

1. 

 « ynª, x = secθ, íkku 

 secx 1 12 2θ − = −  = tanθ

 ykÚke, cot–1 

x 1
1
2 −

 = cot–1 (cot θ) = θ = sec–1x.

 {ktøku÷ MkkËwt MðYÃk Au.

2. 

 « tan–1 x
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   1 – x2 = 2x2
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3
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3
1   ( x > 0)

 [fkMkýe :
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   = tan–1 
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−f p  

   = tan–1 3 1
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− +d n

   = tan–1 (2 – 3 )

   = tan–1 tan 12
π c m= 12
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 s.çkk. = 2
1  tan–1 x

   = 2
1 tan–1

3
1e o

   = 2
1 tan–1 tan 6

π c m

   = .
2
1
6
π  = 12
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 \ zk.çkk. = s.çkk.

 \ Wfu÷ øký  = 3
1) 3

3. 

 « çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

 \ x . dx
dy

 + y + 2y . dx
dy

 = sec2x + dx
dy

 \ x . dx
dy

 + 2y . dx
dy

 – dx
dy

 = sec2x – y

 \ dx
dy

 (x + 2y – 1) = sec2x – y

 \ dx
dy

x y
sec x y
2 1

2

= + −
−

4. 

 « ykÃkýu òuE þfeyu Aeyu fu, sin2x yu yuf Þwø{ rðÄuÞ Au. 

 íkuÚke økwýÄ{o (8) (i) «{kýu,

 

4
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π

# sin2 x dx = 2
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     = 2
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     = 
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     = x sin x2
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     = sin4 2
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5. 

 «
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
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−#

  I = 4
3  sinx x x

2 16 2
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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{

6. 

 « x2 = y

(0,  0)

x = 1 x = 2
Y

y  = x2

(1,  0) (2,  0) X

 x y
16 9 1
2 2

+ =

\ y2 = 9 x1 16
2

−d n

\ y2 = 16
9  (16 – x2)

\ y2 = 4
3 x16 2−



 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. 

 « dx
dy

 = sin–1x

 \ dy = sin–1x · dx

 → çktLku çkksw Mktf÷Lk fhíkkt,

 \ # 1 dy = # sin–1x dx

 \ y = [sin–1x # 1 dx] – 
x

dx
1
1 1

2−
> H##  dx

 ( ¾tzþ:	 Mktf÷Lk	yLkwMkkh)

 \ y = x · sin–1x – 
x

x
1 2−
#  dx

 \ y = x sin–1x + x2
1 1 2 2

1
−

−

^ h#  (–2x) dx

 \ y = x sin–1x + x2
1 1 2 2

1
−

−

^ h#  dx
d (1 – x2)dx

 \ y = x sin–1x + 
x

2
1 1

2
1

2 2
1

−^ h
 + c

 \ y = x sin–1x + x1 2−  + c;
 su ykÃku÷ rðf÷ Mk{efhýLkku ÔÞkÃkf Wfu÷ Au.

8. 
 « (2 it  + 6 jt  + 27 kt ) × ( it  + λ jt  + µ kt ) = 0

 \ 
i j k
2
1
6 27
λ µ

t t t

 = 0

 \ it (6µ – 27λ) – jt (2µ – 27) + kt (2λ – 6) = 0
 \ 2µ – 27 = 0;  2λ – 6 = 0; 6µ – 27λ = 0

 \ µ = 2
27 ;  λ = 3

9. 
 « α = 90°, β = 135°, γ = 45°

 hu¾kLke rËfTfkuMkkRLk, 
 cos α = cos 90° = 0;
 cos β = cos 135° = cos(90 + 45)°
  = – sin 45°

  = 
2
1−

 íkÚkk cos γ = cos 45° = 
2
1

 \ hu¾kLke rËfTfkuMkkRLk = 0, 
2
1−

, 
2
1

10. 

 «
x y z
2 2 1= =  & 

x y z
2
0

2
0

1
0− =

−
= −

 \ L : r  = (0 it  + 0 jt  + 0 kt ) + λ(2 it  + 2 jt  + kt )

 \  b1  = 2 it  + 2 jt  + kt  % a1 + λb1

 íkÚkk x
y z

4
5

1
2

8
3− =

−
= −

 \ M : r  = (5 it  + 2 jt  + 3 kt ) + µ(4 it  + jt  + 8 kt )
 \     b2  = 4 it  + jt  + 8 kt

 òu L yLku M ðå[uLkku ¾qýku α nkuÞ íkku,

 cos α = 
·

b b

b b

1 2

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

 b1 · b2  = (2 it  + 2 jt  + kt ) · (4 it  + jt  + 8 kt )
   = 8 + 2 + 8
   = 18

 nðu, | b1 | = 4 4 1+ +

   = 3

  | b2 | = 16 1 64+ +

   = 9
 Ãkrhýk{ (1) ÃkhÚke,

 \ cos α = 3 9
18
] ]g g

 \ α = cos–1
3
2b l

 ykÚke, çku hu¾kyku ðå[uLkk ¾qýkLkwt {kÃk cos–1
3
2b l 	 {¤u.

11.
(i) A yu BLkku WÃkøký nkuÞ,

 «  A ⊂ B
 \ P(A ∩ B) = P(A)

  \ P(B | A) = P A
P A B+]
] g
g

   = P A
P A]
]
g
g

   = 1 (\ P(A) ≠ 0)



12. 
 «  S = {(g, g), (b, g), (g, b), (b, b)} n = 4

(i) ½xLkk A : ykuAk{kt ykuAwt yuf çkk¤f Akufhku Au.

 A = {(b, g), (g, b), (b, b)}

  r = 3

  \ P(A) = 4
3

  ½xLkk B : çktLku	 çkk¤fku	 Akufhkt	 nkuÞ.

    B = {(b, b)}

    r = 1

  \ P(B) = 4
1

   A ∩ B = {(b, b)}
   r = 1

  \ P(A ∩ B) = 4
1

  \ P(B | A) = P A
P A B+]
] g
g

    = 
4
3
4
1

    = 3
1

(ii) ½xLkk A : {kuxwt çkk¤f Akufhe nkuÞ.

 A = {(g, b), (g, g)}

  r = 2

  \ P(A) = 4
2

  ½xLkk B : çktLku	 çkk¤fku	 Akufhe	 nkuÞ.

  B = {(g, g)}

  r = 1

  \ P(B) = 4
1

  P(A ∩ B) = 4
1

  \ P(B | A) = P A
P A B+]
] g
g

   = 2
1

rð¼køk-B

13. 

 « Äkhku fu, f (x1) = f (x2).

 ykÃkýu LkkUÄeyu fu òu x1 yÞwø{ yLku x2 Þwø{ nkuÞ íkku 

ykÃkýLku x1 + 1 = x2 – 1, yux÷u fu x2 – x1 = 2 {¤u	Au,	su	

þõÞ LkÚke. 

 yk s Ë÷e÷Lkku WÃkÞkuøk fheLku x1 Þwø{ yLku x2 yÞwø{ 

þõÞíkkLku Ãký Lkfkhe þfkÞ. 

 íkuÚke, x1 yLku x2 çktLku Þwø{ yÚkðk çktLku yÞwø{ s nkuðk 
òuEyu. 

 Äkhku fu, x1 yLku x2 çktLku yÞwø{ Au. 
 íkuÚke f (x1) = f (x2) ⇒ x1 + 1 = x2 + 1 
    ⇒ x1 = x2.

 yk s «{kýu, òu x1 yLku x2 çktLku Þwø{ nkuÞ íkku Ãký f (x1) 
= f (x2) ⇒ x1 – 1 = x2 – 1 

    ⇒ x1 = x2.
 yk{, f  yuf-yuf rðÄuÞ Au.
	 ð¤e,	 Mkn«Ëuþ	N Lke fkuE Ãký yÞwø{ MktÏÞk 
 2r – 1 yu «Ëuþ N Lke MktÏÞk 2r Lkwt «rík®çkçk Au.
 (r = 1, 2, 3, ....) íkÚkk N Lke fkuE Ãký Þwø{ MktÏÞk 
 2r Au íku «Ëuþ N Lke MktÏÞk 2r – 1 Lkwt «rík®çkçk Au.
 yk{, f ÔÞkÃík Au.

14. 

 « [1  2  1]  
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V

X

WWWWWWWW
 = O

 \ [1 + 4 + 1  2 + 0 + 0  0 + 2 + 2] 
x

0
2

R

T

SSSSSSSS

V

X

WWWWWWWW
 = O

 \ [6   2   4]  
x

0
2

R

T

SSSSSSSS

V

X

WWWWWWWW
 = O

 \ [0 + 4 + 4x] = [0]
 \ 4 + 4x = 0
 \ 4x = – 4
 \ x = – 1

15. 

 « AB = 
3
2
7
5
6
7
8
9

18 49
12 35

24 63
16 45

=
+
+

+
+

= = =G G G

 AB = 
67
47
87
61

= G

 |AB| = 
67
47
87
61

= G
   = (67)(61) – (87)(47)
   = 4087 – 4089
   = – 2 ≠ 0
 \ (AB)–1 Lkwt yÂMíkíð Au.

 ykÚke, adj (AB) = 
61
47

87
67−

−= G

  (AB)–1 = | |AB
1  adj AB

   = 2
1 61

47
87
67− −

−= G

  (AB)–1 = 2
61

2
47

2
87

2
67

−

−
> H  ... (1)



 → A–1 {u¤ððk	 {kxu,

  |A| = 
3
2
7
5

   = 15 – 14
   = 1 ≠ 0

  A–1 Lkwt yÂMíkíð Au.

  adj A = 
5
2

7
3−

−= G

     A–1 = | |A
1  adj A

     A–1 = 1
1 5

2
7
3−

−= G  

   = 5
2

7
3−

−= G

      |B| = 
6
7
8
9

   = 54 – 56
   = –2 ≠ 0

  B–1 Lkwt yÂMíkíð Au.

  adj B = 
9
7

8
6−

−= G

     B–1 = | |B
1  adj B

   = 2
1 9

7
8
6

−
−

−= G

  B–1  A–1 = 2
1 9

7
8
6

5
2

7
3

−
−

−
−

−= =G G

   = 2
1 45 16

35 12
63 24
49 18

− +
− −

− −
+

= G

   = 2
1 61

47
87
67

−
−

−= G

  B–1  A–1 = 2
61

2
47

2
87

2
67

−

−
> H  ... (2)

  Ãkrhýk{ 1 yLku 2 ÃkhÚke, (AB)–1 = B–1 A–1

16. 

 « Äkhku fu, u = xsinx yLku v = (sinx)cosx

 \ y = u + v

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

 dx
dy

dx
du

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

 ynª, u = xsinx Lke

 nðu, çktLku çkksw log ÷uíkkt,

 log u = sinx . logx

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

   dx
du

u
1  = sin x dx

d  log x + logx dx
d  sinx

    = .sinx x logx cosx1 +b l

 \ dx
du  = u .sin cosx

x logx x+: D

 \ dx
du  = xsinx .sin cosx

x logx x+: D  ...... (2)

 nðu, v = (sinx)cosx Lke

 çktLku çkksw log ÷uíkkt,

 log v = cosx log(sinx)

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

   v dx
dv1  = cosx . dx

d  log sinx + logsinx dx
d  cosx

     = cosx . 1
sin x dx

d  sinx 

+ logsinx (– sinx)

 \ 1
v dx
dv  = cotx . cosx – sinx  . logsinx

 \ dx
dv   = v [cotx . cosx – sinx  . logsinx]

 \ dx
dv   = (sinx)cosx [cotx . cosx – sinx . logsinx] 

...... (3)

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

 .

( ) [ ]
dx
dy

x x
sinx logx cosx

sinx cotxcosx sinx log sinx

sinx

cosx

= +

+ −

: D

17. 

 « «íÞuf x ≥ 0 {kxu, 

nur÷fkìÃxhLkwt MÚkkLk (x, x2 + 7) ®çkËwyu Au. 

ykÚke, (3, 7) ykøk¤	Q¼u÷	MkirLkf	íkÚkk	nur÷fkìÃxh	ðå[uLkwt	

ytíkh ( ) ( )x x3 7 72 2 2− + + −  yux÷u fu ( )x x3 2 4− +  

Au.

Äkhku fu, f (x) = (x – 3)2 + x4

 \ f ‘(x) = 2(x – 3) + 4x3

   = 2(x – 1) (2x2 + 2x + 3)

ykÚke,  f ‘(x) = 0 ÷uíkkt,

x = 1 yÚkðk 2x2 + 2x + 3 = 0 {¤u.

Ãkhtíkw, 2x2 + 2x + 3 = 0 Lku ðkMíkrðf çkes LkÚke. suLkk 

{kxu f ‘(x) = 0 nkuÞ, íkuðk øký{kt W{uhðk {kxu ytíkhk÷Lkwt 

fkuE ytíÞ®çkËw Au s Lkrn. 

yux÷u fu, {kºk yuf s rLkýkoÞf MktÏÞk x = 1	 {¤u.	

yk	 ®çkËw	ykøk¤	 rðÄuÞ	 f Lkwt {qÕÞ 

f (1) = (1 – 3)2 + (1)4 = 5 {¤u.	



ykÚke,	MkirLkf	íkÚkk	nur÷fkìÃxh	ðå[uLkwt	ytíkh	 ( )f 1 5=

LkkUÄeyu fu, 5  yu {n¥k{ {qÕÞ fu LÞqLkík{ {qÕÞ nkuE þfu.

ð¤e,	 ( ) ( ) ( )f 0 0 3 0 3 5>2 4= − + =

yk Ëþkoðu Au fu, 5  yu ( )f x Lke LÞqLkík{ ®f{ík Au. 
ykÚke,	 MkirLkf	 íkÚkk	 nur÷fkìÃxh	ðå[uLkwt	 LÞqLkík{	ytíkh	 5  
Au.

18. 

 « (i) ®çkËwyku P yLku Q Lku òuzíkk hu¾k¾tzLkwt 2:1 økwýku¥kh{kt 
ytíkŠð¼ksLk	 fhíkk	 ®çkËw	R Lkku MÚkkLk MkrËþ

  OR  = 
a b a b

2 1
2 3 2

+
+ + −] ]g g

    = a
3
5

 (ii) ®çkËwyku P yLku Q Lku òuzíkkt hu¾k¾tzLkwt 2:1 økwýku¥kh{kt 
çkrnŠð¼ksLk	 fhíkkt	 ®çkËw	R Lkku MÚkkLk MkrËþ

  OR  = 
a b a b

2 1
2 3 2

−
+ − −] ]g g

    = b a4 −

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. 
 « x + 2y > 100

   2x – y < 0
  2x + y > 200
  x > 0
  y > 0

  nuíkw÷ûke rðÄuÞ Z = 5x + 10y
 x + 2y = 100 ... (i)

  

(0, 50) 
(100, 0) ×

x 0 100
y 50 0  

 2x – y = 0 ... (ii)

  

(0, 0) ×
(1, 2)

x 0 1
y 0 2

 2x + y = 200 ... (iii)

  

x 0 100
y 200 0

(0, 200) 
(100, 0) ×

 (i) yLku (ii) Lkku ÷kuÃk,
  \ x + 2(2x) = 100
  \ 5x = 100 ...(1)
  \ x = 20 \ y = 40
   \ (20, 40) 
 (ii) yLku (iii)Lkku ÷kuÃk,

  

2x  +   y = 200
2x – 2y =      0

4x = 200
  \ x = 50  \ y = 100
   \ (50, 100) 
 (i) yLku (iii)Lkku ÷kuÃk,

  

x + 2y = 100
4x + 2y = 400

3x = 300
  \ x = 100  \ y = 0
   \ (100, 0) ×

30

60

90

120

150

180

210

240

30 60 90 150 180 210 240

(0, 200)

(0, 50)

2x + y = 2002x – y = 0

(20, 40)

(50, 100)

x + 2y = 100

120

Y

X

 ykf]rík{kt ykÃku÷ yMk{íkkykuLkku yk÷u¾ ËþkoÔÞku Au su 
rMkr{ík Au þõÞ Wfu÷ «ËuþLkk rþhku®çkËwyku (0, 200), (0, 
50), (20, 40) yLku (50, 100)	 {¤u.



þõÞ Wfu÷ «ËuþLkk 
rþhku®çkËw

Z = x + 2y

(20, 40) 100 ← LÞqLkík{
(50, 100) 250
(0, 200) 400 ← {n¥k{
(0, 50) 100 ← LÞqLkík{

 yk{, Z Lkwt {n¥k{ {qÕÞ 400  ®çkËw (0, 200)	ykøk¤	{¤u	íkÚkk	

LÞqLkík{ {qÕÞ ®çkËwyku (20, 40) yLku (0, 50) ykøk¤	{¤u.

21. 

 « ½xLkk E1 : ÃkkMkku	 WAk¤íkk	 ÃkkMkk	 Ãkh	 5 fu 6 {¤u.

 ½xLkk E2 : ÃkkMkku	 WAk¤íkk	 ÃkkMkk	 Ãkh	 1, 2, 3 

  yÚkðk 4 {¤u.

 P(E1) = 6
2

3
1=

 P(E2) = 6
4

3
2=

 ½xLkk A : rMk¬k	 Ãkh	 AkÃk	 {¤u.

	 çkhkçkh	yuf	AkÃk	{¤e	nkuÞ	yLku	 ÃkkMkk	 Ãkh	1, 2, 3 yÚkðk 

4 nkuÞ	 íkuLke	 Mkt¼kðLkk,

   P(A | E1) = rMk¬ku	 ºký	 ð¾ík	 WAk¤íkk	 íkuLkk	 Ãkh

	 		 	 	 çkhkçkh	yuf	AkÃk	 {¤u	 íkuLke	 Mkt¼kðLkk	 		

  yLku ÃkkMkk WÃkh 5 fu 6	 {¤u.

 \ P(A | E1) = 8
3

   P(A | E2) = rMk¬ku	yuf	 ð¾ík	 WAk¤íkk	 íkuLkk	 Ãkh

	 		 	 	 AkÃk	 {¤u	 íkuLke	 Mkt¼kðLkk

     yLku ÃkkMkk Ãkh 1, 2, ,3 4,	 {¤u.

 \ P(A | E2) = 2
1

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

    = 3
1  × 8

3  + 3
2  × 2

1

    = 8
1

3
1+

    = 24
11

 \ P(E2 | A) = P A
P A E P E2 2$;_

]
_i
g

i

     = 

24
11

3
2

2
1

#

     = 11
8

rð¼køk-C

22. 

 « ynª, A = 
3
2
4

3
2
5

1
1
2

−
−

−
−

−R

T

SSSSSSSS

V

X

WWWWWWWW

   AT = 
3
3
1

2
2
1

4
5
2−

−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

   P = 2
1  (A + AT)

    = 2
1  

3
2
4

3
2
5

1
1
2

3
3
1

2
2
1

4
5
2

−
−

−
−

−
+

−

−
−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

Z

[

\

]]]]
]]]]

_

`

a

bbbb
bbbb

    = 2
1  

3 3
2 3
4 1

3 2
2 2
5 1

1 4
1 5
2 2

+
− +
− −

−
− −
− +

− −
−
+

R

T

SSSSSSSS

V

X

WWWWWWWW

    = 2
1  

6
1
5

1
4
4

5
4
4−

−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

    = 

3
2
2

2
2

2
1

2
5

2
1

2
5

−

−

−

−

−

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 \ P = PT

 \ P yu Mktr{ík ©urýf Au.

   Q = 2
1  (A – AT)

    = 2
1

3
2
4

3
2
5

1
1
2

3
3
1

2
2
1

4
5
2

−
−

−
−

−
−

−

−
−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

Z

[

\

]]]]
]]]]

_

`

a

bbbb
bbbb

    = 2
1  

3 3
2 3
4 1

3 2
2 2
5 1

1 4
1 5
2 2

−
− −
− +

+
− +
− −

− +
+
−

R

T

SSSSSSSS

V

X

WWWWWWWW

    = 2
1  

0
5
3

5
0
6

3
6
0

−
− −

R

T

SSSSSSSS

V

X

WWWWWWWW

   Q = 

0
0
3
3
0

2
5

2
3

2
5

2
3

−

− −

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

   QT = 
0

0
3

3
0

2
5

2
3

2
5

2
3

−

− −R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 \ Q = – QT

 \ Q yu rðMktr{ík ©urýf Au.



   P + Q = 

3
2
2

2
2

0
0
3
3
0

2
1

2
5

2
1

2
5

2
5

2
3

2
5

2
3

−

−

−

−

− + −

− −

R

T

SSSSSSSSSSS

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

V

X

WWWWWWWWWWW

    = 
3
2
4

3
2
5

1
1
2

−
−

−
−

−R

T

SSSSSSSS

V

X

WWWWWWWW

    = A

23. 

 « Äkhku fu, 1	 rføkúk	 zwtøk¤eLke	 ®f{ík	 = ` x
  1 rføkúk ½ôLke ®f{ík = ` y
  1 rføkúk [ku¾kLke ®f{ík = ` z

 4	rføkúk	zwtøk¤e,	3 rføkúk ½ô, 2 rføkúk [ku¾kLke ®f{ík = ̀  60
 \ 4x + 3y + 2z = 60
 2	rføkúk	zwtøk¤e,	4 rføkúk ½ô, 6 rføkúk [ku¾kLke ®f{ík = ̀  90
 \ 2x + 4y + 6z = 90
 6	rføkúk	zwtøk¤e,	2 rføkúk ½ô, 3 rføkúk [ku¾kLke ®f{ík = ̀  70
 \ 6x + 2y + 3z = 70
 4x + 3y + 2z = 60
 2x + 4y + 6z = 90
 6x + 2y + 3z = 70

 « ©urýf MðYÃku ÷¾íkkt,

 \ 
x
y
z

4
2
6

3
4
2

2
6
3

60
90
70

=

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

4
2
6

3
4
2

2
6
3

60
90
70

= = =

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| = 
4
2
6

3
4
2

2
6
3

  = 4(12 – 12) – 3(6 – 36) + 2(4 – 24)
  = 0 – 3(– 30) + 2(– 20)
  = 90 – 40
  = 50 ≠ 0
 \ A–1 Lkwt yÂMíkíð Au.

 « adj A {u¤ððk	 {kxu,

 4 Lkku MknyðÞð A11 = (–1)2 
4
2
6
3

    = 1(12 – 12)
    = 0

 3 Lkku MknyðÞð A12 = (–1)3 
2
6
6
3

    = (–1)(6 – 36)
    = 30

 2 Lkku MknyðÞð A13 = (–1)4 
2
6
4
2

    = 1(4 – 24)
    = – 20

 2 Lkku MknyðÞð A21 = (–1)3 
3
2
2
3

    = (–1)(9 – 4)
    = – 5

 4 Lkku MknyðÞð  A22 = (–1)4 
4
6
2
3

    = 1(12 – 12)
    = 0

 6 Lkku MknyðÞð A23 = (–1)5 
4
6
3
2

    = (–1)(8 – 18)
    = 10

 6 Lkku MknyðÞð  A31  = (–1)4 
3
4
2
6

    = 1(18 – 8)
    = 10

 2 Lkku MknyðÞð A32 = (–1)5 
4
2
2
6

    = (–1)(24 – 4)
    = – 20

 3 Lkku MknyðÞð A33 = (–1)6 
4
2
3
4

    = 1(16 – 6)
    = 10

  adj A = 
0
30
20

5
0
10

10
20
10−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

  A–1 = | |A Aadj1

   = 50
1

0
30
20

5
0
10

10
20
10−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW
 « X = A–1B

 \ 
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
 = 50

1
0
30
20

5
0
10

10
20
10

60
90
70−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

   = 50
1

0 450 700
1800 0 1400
1200 900 700

− +
+ −

− + +

R

T

SSSSSSSS

V

X

WWWWWWWW
 = 50

1
250
400
400

R

T

SSSSSSSS

V

X

WWWWWWWW

 \ 
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
 = 

5
8
8

R

T

SSSSSSSS

V

X

WWWWWWWW

 \ x = 5, y = 8, z = 8

 ykÚke, 1	 rføkúk	 zwtøk¤eLke	 ®f{ík	 = ` 5

  1 rføkúk ½ôLke ®f{ík = ` 8

  1 rføkúk [ku¾kLke ®f{ík = ` 8 ÚkkÞ.



24. 

 « ykÃku÷ Au fu, y = 3e2x + 2e3x

 ykÚke, dx
dy

 = 6e2x + 6e3x = 6(e2x + e3x)

  \ 
dx
d y

2

2

 = 12e2x + 18e3x = 6(2e2x + 3e3x)

 ykÚke, 
dx
d y

2

2

– 5 dx
dy

 + 6y

   = 6(2e2x + 3e3x) – 30(e2x + e3x) + 6(3e2x + 2e3x)
   = 0

25. 

 « Äkhku fu þtfwLke ÃkkÞkLke rºkßÞk r, Ÿ[kE h yLku 
 ríkÞof Ÿ[kE l Au.
  \ l2 = h2 + r2

r

h l
α

A B

	 þtfwLkku	yÄorþh:	 fkuý	α Au.

  \ sin α = l
r

  \     α = sin–1 l
rc m

	 þtfwLkwt	 Ãk]cV¤	 (S) = πrl + πr2 ............ (1)

  \  S = πr h r2 2+_ i  + πr2

  \  S = πr h r2 2+_ i  + r)

  \  S
rπ  = h r2 2+  + r

  \  S
rπ  – r = h r2 2+

  \  Sr r
2

π −b l  = h2 + r2 ............ (2)

	 þtfwLkwt	 ½LkV¤	 (V) = 3
1  πr2h

  \ V2 = 9
1  π2 r4 h2

  \ V2 = 9
1  π2r4 S

r r r
2 2

π − −cb l m  ( Ãkrhýk{ (2))

  \ V2 = 9
1  π2 r4 S S

r
r r2

2 2

2
2 2

π π− + −e o

  \ V2 = 9
1  π2 r4 S S

r
r2

2 2

2 2

π
π−e o

  \ V2 = 9
1  r2 (S2 – 2S πr2)

  \ V2 = S Sr r
9 9

22 2 4π −

    f (r) = S Sr r
9 9

22 2 4π −

 \ f  ‘(r) = ·S Sr r
9

2
9

82 3 π −

 \ f  ‘’(r) = S Sr
9
2

9
242 2 π −  ............. (3)

 → nðu,	 ÷tçkð]¥keÞ	þtfwLke	 ð¢MkÃkkxeLkwt	 ûkuºkV¤

    f  ‘(r) = 0

 \  S Sr r
9
2

9
82 3 π −  = 0

 \  Sr
9
2 2

 = S r
9

8 3π  

 \  S = 4πr2

 → S = 4πr2 Ãkrhýk{ (3) {kt {qfíkkt,

 \ f  ‘’(r) = 9
2 (16π2r4) – 

24r2π(4πr2)
9

    = r
9

32 2 4π  – r
9

96 2 4π 

 \ f  ‘’(r) = r
9

64 2 4π −
 < 0 ( r4 > 0)

 \ f Lku	 {n¥k{	 {qÕÞ	 {¤u.

 → S = 4πr2 yu Ãkrhýk{ (1) {kt {qfíkkt,

 \  πrl + πr2 = 4πr2

 \  πrl = 3πr2

 \  l = 3r

 \  r
l  = 3

 \  l
r  = 3

1

 → yÄorþh:	 fkuý	 = sin–1
l
rc m  

    = sin–1
3
1c m

26. 

 « I = 
sin

sin cos
x

x x
2

6

3
+

π

π

#  dx

 I = 
sin

sin cos
x

x x
1 1 2

6

3

− −
+

π

π

]
]

g
g#  dx

   = 
sin cos sin cos

sin cos

x x x x

x x dx
1 22 2

6

3

− + −

+

π

π

^
] g

h#

   = 
sin cos

sin cos
x x

x x dx
1 2

6

3

− −

+

π

π

]
]

g
g#



 nðu, sin x – cos x = t ykËuþ ÷uíkkt,

  \ (cos x + sin x) dx = dt

 ßÞkhu x = 6
π  íÞkhu t = 2

1
2
3

2
1 3

− =
−

    x = 3
π  íÞkhu t = 2

3
2
1

2
3 1

− =
−

 I = 
t

dt
1 2

2
1 3

2
3 1

−−

−

#

 I = sin t1

2
1 3

2
3 1

−

−

−

] g7 A

   = sin–1
2
3 1−< F  – sin–1

2
1 3−< F

   = sin–1
2
3 1−< F  + sin–1

2
3 1−< F

 I = 2 sin–1
2
3 1−< F

27.   

 « heík 1 :

 ykÃku÷ rðÄuÞ y = eax [c1 cos bx + c2 sin bx] ... (1)

 Mk{efhý (1) Lke çktLku çkkswyu x Lke MkkÃkuûku 

 rðf÷Lk fhíkkt,

   dx
dy

 = eax [–bc1 sin bx + bc2 cos bx] 

+ [c1 cos bx + c2 sin bx] eax ⋅ a

 \ dx
dy

 = eax [(bc2 + ac1) cos bx 

+ (ac2 – bc1) sin bx] ... (2)

 → Mk{efhý (2) Lke çktLku çkkswyu x Lke MkkÃkuûku 

   rðf÷Lk fhíkkt,

   
dx
d y

2

2

 = eax [(bc2 + ac1) (–b sin bx) 

     + (ac2 – bc1) (b cos bx)] 

     + [(bc2 + ac1) cos bx 

     + (ac2 – bc1) sin bx] eax ⋅ a
    = eax [(a2c2 – 2abc1 – b2c2) sin bx 

     + (a2c1 + 2abc2 – b2c1) cos bx]

 → ,
dx
d y

dx
dy

2

2

 yLku y Lke ®f{íkku ykÃku÷ 

   rðf÷ Mk{efhý{kt {qfíkkt,
   zk.çkk. = eax [(a2c2 – 2abc1 – b2c2) sin bx 
     + (a2c1 + 2abc2 – b2c1) cos bx] 

     – 2aeax [(bc2 + ac1) cos bx 
     + (ac2 – bc1) sin bx] 

     + (a2 + b2) eax [c1 cos bx + c2 sin bx]

   = eax (a2c2 – 2abc1 – b2c2 – 2a2c2 + 2abc1 

     + a2c2 + b2c2) sin bx 
     + (a2c1 + 2abc2 – b2c1 – 2abc2 

     – 2a2c1 + a2c1 + b2c1) cos bx
   = eax [0 × sin bx + 0 × cos bx] 

   = eax × 0
   = 0
   = s.çkk.
 ykÚke, ykÃku÷ rðÄuÞ yu ykÃku÷ rðf÷ 
 Mk{efhýLkku Wfu÷ Au.

 « heík 2 :
           ye–ax = c1 cos bx + c2 sin bx

 \ e–axy1 – aye–ax = –bc1 sin bx + bc2 cos bx

 \ y2e–ax – 2ae–axy1 + a2ye–ax 

    = –b2c1 cos bx – b2c2 sin bx

    = –b2 ye–ax

 \ y2 – 2ay1 + (a2 + b2) y = 0


