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rð¼køk-A

1.	

«« zk.çkk.	 = sin–1
17
8  + sin–1

5
3

8

15
α

17
3

4
β

5

		  α	= sin–1
17
8  = cos–1

17
15 	 β	 = sin–1

5
3  = cos–1

5
4

	 ∴	sin α = 17
8 , cos α =  17

15 	 sin β = 5
3 , cos β = 5

4

	 ∴	tan α = 15
8 	 tan β = 4

3

	 ynª, α + β = ?

		  tan (α + β)	 = tan tan
tan tan

1 α β
α β

−
+

			   = 
1 15

8
4
3

15
8

4
3

$−

+

			   = 
60

60 24
60

32 45

−

+

		  tan (α + β)	 = 36
77

	 ∴	 α + β	 = tan–1
36
77c m

	 ∴ sin–1
17
8  + sin–1

5
3  = tan–1

36
77

2.	

«« tan–1 
a x
x

2 2−
e o 	

		 x = a sin θ Äkhku.

	 \ sinθ = a
x

	 \ θ = sin–1 a
x , θ ∈ ,2 2

π π−; E

		 = tan–1 
sin

a a sin
a

2 2 2θ

θ
−

f p

	 = tan–1 

1a sin

a sin
2θ

θ

−
f p

	 = tan–1 
cos
sin

θ
θc m

	 = tan–1 (tan θ)

	 = θ

	 = sin–1 
a
x

3.	
«« sin x + sin y = tan xy

	 x Lke MkkÃkuûku rðf÷Lk fhíkkt,

	 ∴	 dx
d  (sin x + sin y) = dx

d  (tan xy)

	 ∴	 cos x + cos y dx
dy

 = sec2 xy x dx
dy

y 1+d ] gn

	 ∴	 cos x + cos y dx
dy

 = x sec2 xy dx
dy

 + y sec2 xy

	 |x| < a
\	 – a < x < a

\	 – 1 < a
x  < 1

\	 sin 2
π −c m  < sin θ < sin 2

π 

\	 – 2
π  < θ < 2

π 

θ ∈ ,2 2
π π−b l  ⊂ ,2 2

π π−; E
\	 cos θ > 0



	 ∴	 cos y dx
dy

 – x sec2 xy dx
dy

 = y sec2 xy – cos x

	 ∴	 dx
dy

 (	cos y – x sec2 xy) = y sec2 xy – cos x

	 ∴	 dx
dy

 = 
cos sec
sec cos
y x xy

y xy x
2

2

−

−

4.	

«« ynª, tan x
2  = t ÷uíkkt,

	 ∴	 sec2 x
2  · 2

1  dx = dt

	 ∴	 dx = 
t
dt

1
2

2+
		  x → 0 ⇒ t → 0

		  x → 2
π  ⇒ t → 1

	 = 
3

t

t

t

dt

1

2 1

1

2

0

1

2

2

2

+
+

−

+

_ i#

	 = 
t t
dt

3 3 2 2
2
2 2

0

1

+ + −
#

	 = 2
t 5
1
2

0

1

+
#  dt

	 = 2
t 5

1
2 2

0

1

+ ^ h#  dt

	 = 2 tan
t

5
1

5
1

0

1
− e o= G

	 = 
5
2 tan tan5

1
5
01 1−− −d en o) 3

	 = 
5
2  tan–1 

5
1

5.	

(– 2, 0)

Y
(0, 4)

( 2, 0)
X

x = 0

y = 4 – x2 x = 3

	 I	 = 
0

2

# y dx + y dx
2

3

#

	 	 = 
0

2

# (4 – x2) dx + x dx4 2

2

3

−^ h#

		  = x x4 3
3

0

2
−< F  + x x4 3

3

2

3
−d n

		  = 8 – 3
8  + 12 3

27 8 3
8− − −c cm m

		  = 3
16  + 3 3

16−

		  = 3
16  + 3

9 16−

		  = 3
16  + 3

7

		  = 3
23

	 A	 = | I |

		  = 3
23  [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

−#

	 x y
16 9 1
2 2

+ =

∴	 y2 = 9 x1 16
2

−d n

∴	 y2 = 16
9  (16 – x2)

∴	 y2 = 4
3 x16 2−



		 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.	

«« dx
dy

 + 3y = e–2x	 ... (1)

	 ykÃku÷ Mk{efhýLku dx
dy

 + P(x) y = Q(x) MkkÚku

	 Mkh¾kðíkkt,

	 P(x) = 3
	 Q(x) = e–2x

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

				   = e dx3#

				   = e3x

	 Ãkrhýk{ (1) Lku e3x ðzu økwýíkkt,

	 ∴	 e3x dx
dy

 + 3y e3x = e3x e–2x

	 ∴	 e3x dx
dy

 + 3y e3x = ex

	 ∴	 dx
d  (y e3x) = ex

	 ∴	 y e3x = # ex dx
	 ∴	 y e3x = ex + c
	 ∴	 y = e–2x + ce–3x, su {ktøku÷ ÔÞkÃkf Wfu÷ Au.

8.	

«« MkrËþ, a  yLku b  ðå[uLkku ¾qýku θ, 

	 cos θ = 
a b
a b$  ðzu ËþkoðkÞ Au.

	 nðu, a · b 	 = i j k i j k$+ − − +t t t t t t^ ^h h
		  = 1 – 1 – 1 

		  = –1, | a | = | b | = 3

		  cosθ = 
3 3
1
$

−

	 {kxu, cos 3
1θ = −  {¤u Au.

	 íkuÚke {ktøku÷ ¾qýku cos 3
11θ = −− c m  Au.

		  yÚkðk θ = π – cos–1
3
1b l  Ãký ÷¾kÞ.

9.	

«« a  = it  + 2 jt  + 3 kt

	 hu¾k 3 it  + 2 jt  – 2 kt  Lku Mk{ktíkh Au.

	 ∴ hu¾kLke rËþk b  = 3 it  + 2 jt  – 2 kt

	 hu¾kLkwt MkrËþ Mk{efhý,

		  r  = a  + λ b ,  λ ∈ R

	 ∴	 r  = ( it + 2 jt  + 3 kt )  + λ (3 it  + 2 jt  – 2 kt ), λ ∈ R

	 fkíkuorÍÞ Mk{efhý : 3
x 1−

 = 2
y 2−

 = z
2
3

−
−

10.	

«« Äkhku fu hu¾k X-yûk, Y-yûk, Z-yûk MkkÚku yLkw¢{u α, 

β, γ {kÃkLkkt ¾qýku çkLkkðu Au.

	 α = β = γ

	 hu¾kLke rËfTfkuMkkRLk, 

		  cos α, cos β, cos γ Au.

	 ∴	 cos2 α + cos2 β + cos2 γ = 1

	 ∴	 3 cos2 α = 1

	 ∴	 cos α = ± 
3
1

	 ∴	 cos α = cos β = cos γ = ± 
3
1

	 ∴	 hu¾kLke rËfTfkuMkkRLk = ±
3
1 , ±

3
1 , ±

3
1

11.	

«« Äkhku fu ½xLkk K1 òuz{ktÚke ÞkáÂåAf heíku ÃkMktË fhðk{kt 

ykðu÷ «Úk{ Ãk¥kwt hkò Au yLku ½xLkk K2 òuz{ktÚke 

ÞkáÂåAf heíku ÃkMktË fhu÷wt çkeswt Ãk¥kwt hkò Au íku Ëþkoðu Au 

yLku A òuz{ktÚke ÞkáÂåAf heíku ÃkMktË fhðk{kt ykðu÷ Ãk¥kwt 

yu¬ku Au íku ½xLkk Ëþkoðu Au. MÃkü Au fu ykÃkýu P(K1K2A) 

þkuÄðkLke Au.

	 nðu, P(K1) = 52
4

ð¤e, ÞkáÂåAf heíku «Úk{ ÃkMktË fhu÷ Ãk¥kwt hkò nkuÞ yu 

þhíku P(K2 | K1) yu ÞkáÂåAf heíku ÃkMktË fhu÷ rîíkeÞ 

Ãk¥kwt hkò nkuÞ íkuLke Mkt¼kðLkk Au.

nðu, (52 – 1) = 51 Ãk¥kkt{kt ºký hkò Au.

ykLku fkhýu, P(K2 | K1) = 51
3

AuÕ÷u, yøkkWÚke ÃkMktË fhu÷ çku Ãk¥kkt hkò nkuÞ, íkku  

P(A | K1K2) yu çkkfeLkkt 50 Ãk¥kkt{kt hnu÷ 4 yu¬k ÃkifeLkwt 

ÃkMktË fhu÷ ºkeswt Ãk¥kwt yu¬ku nkuÞ íkuLke Mkt¼kðLkk Au.

ykLku fkhýu, P(A | K1K2) = 50
4

Mkt¼kðLkkLkk økwýkfkhLkk rLkÞ{ «{kýu, 



ykÃkýe ÃkkMku,
P(K1K2A)	 = P(K1) · P(K2|K1) · P(A | K1K2)

	 = 52
4

51
3

50
4

# #

	 = 5525
2

12.	

«« ynª, 2P(A) = P(B) = 13
5 ; 

			  2P(A) = 13
5  

			  P(B) = 13
5

		 ∴	 P(A) = 26
5

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

		 ∴	 P(A ∩ B)	 = P(A | B) × P(B)

				   = 5
2  × 13

5

				   = 13
2

		 ∴	 P(A ∪ B)	 = P(A) + P(B) – P(A ∩ B)

				   = 26
5

13
5

13
2+ −

				   = 26
5  + 13

3

				   = 26
11

rð¼køk-B

13.	

«« ynª [x] yu x Úke LkkLkk yÚkðk x Lku Mk{kLk ík{k{  ÃkqýkOfku{kt 
MkkiÚke {kuxku ÃkqýkOf x Au. 

	 çkeò þçËku{kt x Úke yrÄf Lkrn íkuðk ík{k{ ÃkqýkOfku{kt 
MkkiÚke {kuxku ÃkqýkOf x Au.

	 x1 = 3.7 yLku x2 = 3.2 ÷uíkkt
	 f (x1)	 = f (3.7)	 f (x2)	 = f (3.2)
			  = [3.7]		  = [3.2]
			  = 3		  = 3

	 ynª x1 ≠ x2 Ãkhtíkw f (x1) = f (x2)

	 ∴ rðÄuÞ f yu yuf-yuf rðÄuÞ LkÚke.
	 ynª f : R → R, f (x) = [x] Lkku rðMíkkh Z Au. 
	 ∴ Rf = Z ≠ Mkn«Ëuþ
	 ∴ f yu ÔÞkÃík rðÄuÞ LkÚke.

	 økýíkhe : 
–2 –1

R

0 1 2
	 –2 ≤ x < –1 ⇒ [x] = –2
	 –1 ≤ x < 0 ⇒ [x] = –1

	 0 ≤ x < 1 ⇒ [x] = 0
	 1 ≤ x < 2 ⇒ [x] = 1

	 2 ≤ x < 3 ⇒ [x] = 2
	 ∴ Rf = {..., –2, –1, 0, 1, 2, ....} = Z

14.	

«« xÙMx ÃkkMku fw÷ ¼tzku¤ ` 30,000 Au.

	 Äkhku fu xÙMx «Úk{ çkkuLz ` x Lkwt hkufký fhu Au.

	 \ xÙMxu	 çkeò çkkuLz{kt fhu÷wt hkufký (30000 – x) `

			  «Úk{ çkkuLz «ríkð»ko 5% ÔÞks ykÃku Au yLku 

			  çkeòu çkkuLz «ríkð»ko 7% ÔÞks ykÃku Au.

(a)	 ðkŠ»kf ` 1,800 ÔÞks {u¤ððwt Au.

		 \ [x 30000 – x] 100
5

100
7> H  = [1800]

		 \ ( )x x100
5

100
7 30000+ −; E  = [1800]

		 \ x x
100

5 210000 7+ −; E  = [1800]

		 – 2x + 210000 = 180000
		 \ 2x = 30000
		 \ x = 15000

		 yk{, ðkŠ»kf ÔÞks ` 1,800 {u¤ððk {kxu «Úk{ çkkuLz{kt ` 

15,000 yLku çkeò çkkuLz{kt 

		 30000 – 15000 = ` 15,000 hkufðk Ãkzu.

(b)	 ðkŠ»kf ` 2,000 ÔÞks {u¤ððwt Au.

		 \ [x 30000 – x] 100
5

100
7> H  = [2000]

		 \ ( )x x100
5

100
7 30000+ −; E  = [2000]

		 \ ( )x x100
5

100
7 30000+ −; E  = [2000]

		 \ 5x + 210000 – 7x = 200000
		    210000 – 200000 = 2x
		 \ 2x = 10000

		 \ x = ` 5,000

		 yk{, ðkŠ»kf ÔÞks ` 2,000 {u¤ððk {kxu 

	 «Úk{ çkkuLz{kt ` 5,000 yLku 

	 çkeò çkkuLz{kt	 = 30000 – 5000 

			  = ` 25,000Lkwt hkufký fhðwt Ãkzu.

15.	

«« A2 = A . A = 
3
1
1
2

3
1
1
2

9 1
3 2

3 2
1 4− −

=
−

− −
+

− +
= = =G G G

	 \ A2 = 
8
5
5
3−= G

5% = ` 100
5

7% = ` 100
7



	 zk.çkk.	 = A2 – 5A + 7I

		  = 
8
5
5
3 5

3
1
1
2 7

1
0
0
1−

−
−

+= = =G G G

		  = 
8
5
5
3

15
5

5
10

7
0
0
7−

+
− −

−
+= = =G G G

		  = 
8 15 7
5 5 0

5 5 0
3 10 7

− +
− + +

− +
− +

= G

		  = 
0
0

0
0

= G  = O

		  = s.çkk.
		  A2 – 5A + 7I = O

		  çktLku çkksw A–1 ðzu økwýíkkt,

		  (AA)A–1 – 5AA–1 + 7IA–1 = OA–1

		  \ A – 5I + 7A–1 = O
		  \ 7A–1	 = 5I – A

			   = 5
1
0
0
1

3
1
1
2

−
−= =G G

			   = 
5
0
0
5

3
1
1
2

−
−= =G G

			   = 
5
0
0
5

3
1

1
2

+
− −

−
= =G G

		  \ 7A–1	 = 
2
1

1
3

−= G

		  \ A–1	 = 7
2

7
1

7
1

7
3
−> H

16.	

«« Äkhku fu,	 x = sin θ

				   θ = sin–1x , θ ∈ ,2 2
π π−; E

	 ∴ y = sin–1 sin sin2 1 2θ θ−_ i
			  = sin–1 (2sinθ . cosθ)

	 ∴ y = sin–1 (sin2θ)

	 →	 ynª, 
2
1−

 < x < 
2
1

			  sin 4
π −c m  < sinθ < sin 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 = 2sin–1x

	 x «íÞu rðf÷Lk fhíkkt,

			  sindx
dy

dx
d x2 1= −

	 \ dx
dy

x1
2

2
=

−

17.	

«« y = log(1 + x) – x
x

2
2
+ , x > –1

		 dx
dy

	 = x1
1
+  – 

x
x x
2

2 2 2
2+

+ −^
^
] ]h g
h

g> H

			  = x1
1
+  – 

x
x x

2
4 2 2

2+
+ −
^ h= G

			  = x1
1
+  – 

x2
4

2+^ h  

			  = 
x x

x x
1 2
2 4 1

2

2

+ +
+ − +^
^ ^

^h
h h

h

			  = 
x x

x x x
1 2

4 4 4 4
2

2

+ +
+ + − −
^ ^h h

		 dx
dy

	 = 
x x

x
1 2 2

2

+ +^ ^h h
		  nðu, x > –1	 ⇒	 x2 > 0
						     ⇒	 (1 + x) > 0
						     ⇒	 (2 + x)2 > 0

						     ⇒	 dx
dy

 > 0

		  ∴	x > –1 Ãkh f ðÄíkwt rðÄuÞ Au.

18.	

«« A(1, –2, –8), B(5, 0, –2) yLku C(11, 3, 7)

	 A Lkku MÚkkLkMkrËþ A( a ) = it  – 2 jt  – 8 kt

	 B Lkku MÚkkLkMkrËþ B( b ) = 5 it  + 0 jt  – 2 kt

	 C Lkku MÚkkLkMkrËþ C( c ) = 11 it  + 3 jt  + 7 kt

	 AB 	 = B Lkku MÚkkLkMkrËþ-ALkku MÚkkLkMkrËþ
			  = 4 it  + 2 jt  + 6 kt

	 íkÚkk AC 	 = C Lkku MÚkkLkMkrËþ – ALkku MÚkkLkMkrËþ 
				   = 10 it  + 5 jt  + 15 kt

	 ynª, 10
4  = 5

2  = 15
6

		 ∴ AB  yLku AC  Mk{hu¾ Au. 
	 ∴ A, B, C Mk{hu¾ Au.
		  Äkhku fu B yu AC  Lkwt A íkhVÚke λ : 1 økwýku¥kh{kt 
		  rð¼ksLk fhu Au.
	 B Lkku MÚkkLk MkrËþ

		  = 
λ(C Lkku MÚkkLk MkrËþ) + (A Lkku MÚkkLk MkrËþ)

λ + 1



	 ∴	 5 it  – 2 kt  = 
i j k i j k

1
11 3 7 2 8

λ
λ

+
+ + + − −t t t t t t_ i

	 ∴	 5 it  – 2 kt  = 
i

1
11 1

λ
λ

+
+ t] g

 + 
j

1
3 2
λ
λ

+
− t] g

 

+ 
k

1
7 8

λ
λ

+
− t^ h

	 ∴	 1
3 2
λ
λ

+
−

 = 0

	 ∴	 λ = 3
2

	 B yu AC  Lkwt 2 : 3 økwýku¥kh{kt rð¼ksLk fhu Au.

19.	

««
x
3
1

−
−

 = k
y
2

2−
 = z

2
3−

	 ∴ L :	 r  = ( it  + 2 jt  + 3 kt ) 
+ λ(–3 it  + 2k jt  + 2 kt ), λ ∈ R

			   b1  = –3 it  + 2k jt  + 2 kt

ð¤e, k
x
3
1−

 = 
y

1
1−

 = z
5
6

−
−

	 ∴ M :	r  = ( it  + jt  + 6 kt ) 
+ µ(3k it  + jt  – 5 kt ), µ ∈ R

			   b2  = 3k it  + jt  – 5 kt

çktLku hu¾kyku ÃkhMÃkh ÷tçk Au.
	 ∴	 b1 · b2  = 0

	 ∴	 (–3 it  + 2k jt  + 2 kt ) · (3k it  + jt  – 5 kt ) = 0

	 ∴	 –9k + 2k – 10 = 0

	 ∴	 –7k = 10

	 ∴	 k = 7
10−

20.	

«« x + 2y < 120� ...(1)
 		  x + y > 60� ...(2)
		  x – 2y > 0� ...(3)
		  x > 0
		  y > 0

		  nuíkw÷ûke rðÄuÞ Z = 5x + 10y
	 x + 2y = 120 ... (i)

		

(0, 60) ×
(120, 0) 

x 0 120
y 60 0

	 x + y = 60 ... (ii)

		

(0,  60) ×
(60,  0) 

x 0 60
y 60 0

	 x – 2y = 0 ... (iii)

		

x 0 2
y 0 0

(0, 0) ×
(2, 1)

	 (i) yLku (ii)Lkku Wfu÷,

		

x + 2y = 120
x +  y  = 60

y = 60

		  ∴ x = 0

	 (ii) yLku (iii)Lkku Wfu÷,

		

x + y = 60
x – 2y = 0

3y = 60

			   ∴ y = 20

			   ∴ x = 40

	 (i) yLku (iii)Lkku Wfu÷,
			   ∴ 4y = 120

			   ∴ y = 30		  ∴ x = 60
		  (60, 30) 		  (0, 0) ×

20

40

60

80

120

140

20 40 60 80 100 120

(60, 3
0)

(120, 0)

x –
 2y =

 0

(40, 20)

(60, 0)
x + y = 60 x + 2y = 120

140

100

Y

X

(0, 60)

ykf]rík{kt ykÃku÷ yMk{íkkykuLkku yk÷u¾ ËþkoÔÞku Au su 
rMkr{ík Au. þõÞ Wfu÷«ËuþLkkt rþhku®çkËwyku (60, 0), (120, 

0), (60, 30) yLku (40, 20) {¤u.

þõÞ Wfu÷ «ËuþLkk 
rþhku®çkËw

Z = 5x + 10y

(60, 30) 600 ← {n¥k{

(40, 20) 400

(60, 0) 300 ← LÞqLkík{

(120, 0) 600 ← {n¥k{

	 ®çkËwyku (120, 0) yLku (60, 30) ykøk¤ ZLkwt {n¥k{ {qÕÞ 
600 {¤u íkÚkk LÞqLkík{ {qÕÞ 300 ®çkËw (60, 0) ykøk¤ 
{¤u.

(0, 60) ×

(40, 20) 



21.	

«« Akºkk÷Þ{kt hnuíkk rðãkÚkeoyku 60% Au.

½xLkk A	 :	 rðãkÚkeo Akºkk÷Þ{kt hnuíkku nkuÞ

			   P(A) = 100
60

	 ½xLkk B	 :	rðãkÚkeo Akºkk÷Þ{kt hnuíkku Lk nkuÞ

			   P(B) = 100
40

	 ½xLkk E : rðãkÚkeo A1 økúuz {u¤ðu.

	 P(E)	 = P(A) · P(E | A) + P(B) · P (E | B)

		  = 100
60  × 100

30  + 100
40  × 100

20

		  = 100
18  + 100

8

		  = 100
26

	 P(A | E)	 = 
|

P E
P A P E A·]

]
^g
g

h

			  = 
100
26

100
60

100
30

#

			  = 13
9

rð¼køk-C

22.	

«« A, B, C yu 2 fûkkðk¤k [kuhMk ©urýf nkuðkÚke yLku CD 

– AB ÔÞkÏÞkrÞík nkuðkÚke D yu 2 fûkkðk¤ku [kuhMk ©urýf 

Úkþu.

		 Äkhku fu, D = 
a
c
b
d

= G  íkÚkk CD – AB = O Au.

	 	\ 
2
3 4

5
7

2
4

a
c
b
d

2
3
5
8

1−
−= = = =G G G G  = O

		 yÚkðk 
c

a c
a

b d
b d

2 5
3 8

2 5
3 8

3
43

0
22

0
0
0
0

+
+

+
+

− == = =G G G

		 yÚkðk 
c

a c
a

b d
b d

2 5 3
3 8 43

2 5
3 8 22

0
0
0
0

+ −
+ −

+
+ −

== =G G

		 çktLku ©urýfLkk yLkwYÃk ½xfku Mkh¾kðíkkt, ykÃkýLku

			  2a + 5c – 3 = 0		  ........ (1)

			  3a + 8c – 43 = 0		  ........ (2)

			  2b + 5d = 0		 ........ (3)

		 yLku	 3b + 8d – 22 = 0 {¤u.	 ........ (4)

		 (1) yLku (2)Lku Wfu÷íkkt, 

	 ykÃkýLku a = –191, c = 77 {¤u. 

	 (3) yLku (4) Wfu÷íkkt, 
	 ykÃkýLku b = –110, d = 44 {¤u.

		 {kxu  D = 
a
c
b
d

191
77

110
44

=
− −= =G G .

23.	

«« ©urýf MðYÃku ÷¾íkkt,

	 \ 
x
y
z

1
3
2

1
4
1

2
5
3

7
5
12

−

−
− = −

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

1
3
2

1
4
1

2
5
3

7
5
12

=
−

−
− = = −

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|	 = 
1
3
2

1
4
1

2
5
3

−

−
−

		  = 1(12 – 5) + 1(9 + 10) + 2(– 3 – 8)
		  = 7 + 19 + 2(–11)
		  = 26 – 22
		  = 4 ≠ 0

	 \ yLkLÞ Wfu÷ {¤u.

«« adj A {u¤ððk {kxu,

	 1 Lkku MknyðÞð	 A11	 = (–1)2 
4
1

5
3−

−

				   = 1(12 – 5)
				   = 7

	 –1 Lkku MknyðÞð	 A12	 = (–1)3 
3
2

5
3

−

				   = (–1)(9 + 10)
				   = – 19

	 2 Lkku MknyðÞð	 A13	 = (–1)4 
3
2
4
1−

				   = 1(–3 – 8)
				   = – 11

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

−
−

				   = (–1)(– 3 + 2)
				   = 1

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

				   = 1(3 – 4)
				   = – 1

	 –5 Lkku MknyðÞð	 A23	 = (–1)5 
1
2

1
1

−
−

				   = (–1)(– 1 + 2)
				   = – 1



	 2 Lkku MknyðÞð 	 A31	  = (–1)4 
1
4

2
5

−
−

				   = 1(5 – 8)
				   = – 3

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

				   = (–1)(– 5 – 6)
				   = 11

	 3 Lkku MknyðÞð	 A33	 = (–1)6 
1
3

1
4

−

				   = 1(4 + 3)
				   = 7

		  adj A	= 
7
19
11

1
1
1

3
11
7

−
−

−
−

−R

T

SSSSSSSS

V

X

WWWWWWWW

		  A–1	 = | |A Aadj1

	 \  A–1	 = 4
1

7
19
11

1
1
1

3
11
7

−
−

−
−

−R

T

SSSSSSSS

V

X

WWWWWWWW
«« X = A–1B

	 \	
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
	 = 4

1
7
19
11

1
1
1

3
11
7

7
5
12

−
−

−
−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

			   = 4
1

49 5 36
133 5 132
77 5 84

− −
− + +
− + +

R

T

SSSSSSSS

V

X

WWWWWWWW

	 \	
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
	 = 4

1
8
4
12

R

T

SSSSSSSS

V

X

WWWWWWWW

	 \	
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
	 = 

2
1
3

R

T

SSSSSSSS

V

X

WWWWWWWW

	 Wfu÷ : x = 2, y = 1, z = 3

24.	 òu y = Aemx + Benx nkuÞ íkku Mkkrçkík fhku fu,

	
dx
d y

2

2

 – (m + n) dx
dy

 + mny = 0

«« y = Aemx + Benx

	 çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

			  dx
dy

 = Aemx . m + Benx  . n

		 ∴	 dx
dy

 = m . Aemx + n . Benx	 ........ (1)

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

		 	
dx
d y

2

2

	 = Aemx . m2 + Benx  . n2

		 ∴	
dx
d y

2

2

	 = m2 . Aemx + n2 . Benx	 ........ (2)

	 zk.çkk.	 = 
dx
d y

2

2

 – (m + n) dx
dy

 + mny

		 	 = [m2 Aemx + n2 Benx] 
– (m + n) (m Aemx + n Benx)

� + mn (Aemx + Benx)

		 	 = m2 Aemx + n2 Benx – m2 Aemx – mn Benx

� – mn Aemx – n2 Benx 

+  mn Aemx + mn Benx

			  = 0 = s.çkk.

25.	

C B

A

M R

O
r

x r

«« ynª, økku÷fLke rºkßÞk r Au.

	 Äkhku fu þtfwLkk ÃkkÞkLke rºkßÞk R yLku Ÿ[kE h Au.

	 ∴	 MB = R

	 		 MA = h = x + r

			  ykf]rík ÃkhÚke, ∆OBM{kt, r2 = x2 + R2 ..... (1)

	 →	 þtfwLkwt ½LkV¤	 (V)	 = 3
1  πR2h

					    = 3
1  (π)(r2 – x2)(r + x)

( Ãkrhýk{ (1))

					    = 3
1  (π)(r3 + r2x – x2r – x3)

		 ∴		  f (x)	 = 3
π  (r3 + r2x – x2r – x3)

	 ∴		  f  ‘(x)	 = 3
π  (0 + r2 – 2xr – 3x2)

	 ∴		  f  ‘’(x)	 = 3
π  (0 + 0 – 2r – 6x)

					    = 3
2π −

 (r + 3x) < 0

	 →	 {n¥k{ ½LkV¤ {u¤ððk {kxu,

				   f  ‘(x)	 = 0

		 ∴		  3
π  (r2 – 2xr – 3x2)	 = 0

		 ∴		  r2 – 2xr – 3x2	 = 0
		 ∴		  r2 – 3xr + xr – 3x2	 = 0
		 ∴		  r (r – 3x) + x(r – 3x)	 = 0
		 ∴		  (r – 3x)(x + r)	 = 0

		 ∴	 r – 3x = 0	 x + r = 0
		 ∴	 r = 3x		 r = –x

		 ∴	 x = r
3 	 x = – r þõÞ LkÚke.   ( x > 0)



	 →	 þtfwLke Ÿ[kE (h)	 = x + r

				   = r + r
3

	 ∴	                  h	 = r
3
4

26.	

«« Äkhku fu, I = 
cos x

x sin x dx
1 2

0
+

π 

#  

	 nðu økwýÄ{o (6) ÃkhÚke,

			  I	 = 
( )

( ) ( )sin
cos x

dx
1
x x

2
0 π

π π
+ −

− −π 

#  {¤u.

	 ∴ I	 =  
( )

cos x
sin

dx
1
x x

2
0

π 
+

−π 

#

				   = π I
cos x

sin dx
1

x
2

0
+

−
π 

#

			  2I	 = π 
cos x
sin dx

1
x
2

0
+

π 

#

			  I	 = 2
π  

cos x
sin dx

1
x
2

0
+

π 

#

		 cos x = t ÷uíkkt,

		 –sin x dx = dt.

		 ßÞkhu	 x = 0 íÞkhu t = 1 yLku 

				   x = π íÞkhu t = –1.

	 ∴ I	 = 
t
dt

2 1 2
1

1
π −

+

−

#  

				   = 
t
dt

2 1 2
1

1
π 

+
−

#

				   = 
t
dt
1 2

0

1

π 
+

#  

	 (økwýÄ{o (8) (i) ÃkhÚke 
t1
1
2+

 Þwø{ rðÄuÞ Au.)

				   = π tan t1 0

1
−7 A

				   = π[tan–1 1 – tan–10]

				   = 4 0π π −; E

				   = 4
2π 

27.	

«« dx
dy

 + 
x x
y y

1
1

2

2

+ +

+ +
 = 0

	 ∴	
dx
dy

 = – 
x x
y y

1
1

2

2

+ +

+ +_ i

	 ∴	

y y
dy

12 + +
 = – 

x x
dx

12 + +

	 →	 çktLku çkksw Mktf÷Lk fhíkkt,

	 ∴	 #
y y
dy

12 + +
 = – #

x x
dx

12 + +

	 ∴	
y

dy

2 1y2
2 4

1
4
1+ + − +a k

#

= – 
x

dx
2 1x2

2 4
1

4
1+ + − +` j#

	 ∴	
y

dy

2
1 2

4
3+ +` j

#  = – 
x

dx

2
1 2

4
3+ +` j

#

	 ∴	 1

2
3

 tan–1
y

2
3

2
1+` jR

T

SSSSSSSS

V

X

WWWWWWWW
 = –  1

2
3

 tan–1
x

2
3
2
1+

R

T

SSSSSSSS

V

X

WWWWWWWW
 + c

	 ∴	
3
2  tan–1 

y
3

2 1+> H  = –
3
2  tan–1 

x
3

2 1+= G  + c

	 ∴	 tan–1 
y
3

2 1+> H  + tan–1 
x
3

2 1+= G  = 2
3

 c

	 ∴	 tan–1 
1

y x

y x

3

2 1

3
2 1

3

2 1

3
2 1

−

+

+ +

+ +c

c

b

b

m

m

l

l

R

T

SSSSSSSSSS

V

X

WWWWWWWWWW

 = 2
3

 c

	 ∴	
y x

3
2 1 2 1+ + +^ ]h g

 × 
y x3 2 1 2 1
3

− + +^ ]h g

= tan c2
3< F

	 ∴	
xy y x
x y

3 4 2 2 1
3 2 2 2

− + + +

+ +

_ i
7 A

 = tan c2
3< F

	 ∴	 x y xy
x y

2 2 2 4
2 3 1
− − −

+ +_ i
 = tan c2

3< F

	 ∴	
x y xy
x y

2 1 2
2 3 1

− − −

+ +

_
_ i

i  = tan c2
3< F

	 ∴	 (x + y + 1) = 
3
1  tan c2

3< F

(1 – x – y – 2xy)

	 ∴	 (x + y + 1) = A(1 – x – y – 2xy)

ßÞkt, A = 
3
1  tan c2

3< F  Mðih y[¤


