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·é¤Ü ÂýàÙô´ ·¤è â¢BØæ Ñ 29 ]	 [ ·é¤Ü ×éç¼ýÌ ÂëcÆUô´ ·¤è â¢BØæ Ñ 11
Total No. of Questions : 29 ]	 [ Total No. of Printed Pages : 11

O-212204 / 804–A

çßáØ Ñ »ç‡æÌ
Subject : Mathematics

â×Ø Ñ 3 ƒæ‡ÅðU ]	 [ Âê‡ææZ·¤ Ñ 100
Time : 3 hours ]	 [ Maximum Marks : 100

âæ×æ‹Ø çÙÎðüàæ	 Ñ	 (i) 	 âÖè ÂýàÙ ¥çÙßæØü ãñ´UÐ

		  (ii) 	·ñ¤Ü·é¤ÜðÅUÚU ·ð¤ ÂýØæð» ·¤è ¥Ùé×çÌ ÙãUè´ ãñUÐ

General Instructions	 :	 (i)	 All questions are compulsory.

		  (ii)	 Use of calculator is not permitted.

ÙßèÙ ÂæÆK·ý¤× / New Syllabus

Name	 : ................................................................................................................................
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çÙÎðüàæ	 Ñ	 (¥)	 ÂýàÙ ·ý¤×æ¢·¤ v âð y Ì·¤ ¥çÌÜƒæé ©UîæÚUèØ ÂýàÙ ãñ´UÐ ÂýˆØð·¤ ÂýàÙ ÂÚU v ¥¢·¤ 

çÙÏæüçÚUÌ ãñUÐ

Instruction	  :	(A)	 Question Nos. 1 to 4 are very short answer type questions. 

Each question carries 1 mark.

ÂýàÙ-v	 çâh ·¤èçÁ° ç·¤ âçÎàæô´ ˆˆ ˆ2i j k- +  ÌÍæ ˆˆ ˆ3 5i j k- + +  ÂÚUSÂÚU Ü¢ÕßÌ÷ ãñ´UÐ	 [1]

	 Show that the vectors ˆˆ ˆ2i j k- +  and ˆˆ ˆ3 5i j k- + +  are perpendicular 
to each other.

ÂýàÙ-w	 ØçÎ ¥æÃØêãU A=
−











3 2 7
0 5 8

 ãUô, Ìô çÎ¹æ§° ç·¤ (Aʹ)ʹ = A.  	 [1]

	 If matrix A=
−











3 2 7
0 5 8

, then show that (Aʹ)ʹ = A.

ÂýàÙ-x	 ∫sin–1 (cos x) dx ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð      		  [1]	

	 Evaluate ∫sin–1 (cos x) dx.

ÂýàÙ-y	 ¥ß·¤Ü â×è·¤ÚU‡æ ·¤è ·¤ôçÅU ÌÍæ ƒææÌ ™ææÌ ·¤èçÁ° Ñ 	 [1]	

		

d y
dx

y dy
dx

2

2

2
1
4

= +























	 Find the order and degree of differential equation :

		

d y
dx

y dy
dx

2

2

2
1
4

= +






















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çÙÎðüàæ	 Ñ	 (Õ)	 ÂýàÙ ·ý¤×æ¢·¤ z âð vw Ì·¤ Üƒæé ©UîæÚUèØ ÂýàÙ ãñ´UÐ ÂýˆØð·¤ ÂýàÙ ÂÚU w ¥¢·¤ 

çÙÏæüçÚUÌ ãñ´UÐ

Instruction	  :	(B)	 Question Nos. 5 to 12 are short answer type questions. 

Each question carries 2 marks.

ÂýàÙ-z	 çâh ·¤èçÁ°    		

		
tan tan tan− − −− =1 1 17 5 1

18 			 
[2]

	 Prove that

		
tan tan tan− − −− =1 1 17 5 1

18

ÂýàÙ-{	 ØçÎ y ex=
3
 ãUô, Ìô 

dy
dx  ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð		  [2]

	 If y ex=
3

, then find the value of 
dy
dx .

ÂýàÙ-|	 ØçÎ 
3 7
2 4

8 7
6 4

x
−

=  ãUô, Ìô x ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð	 [2]  

	 If 
3 7
2 4

8 7
6 4

x
−

= , then find the value of x. 

ÂýàÙ-}	 ØçÎ P A P B( ) , ( )= =
1
2

1
3

 ÌÍæ P A B( )∩ =
1
4

 ãUô´, Ìô P
A
B





 ·¤æ ×æÙ ™ææÌ 

·¤èçÁ°Ð				    [2]

	 If  P A P B( ) , ( )= =
1
2

1
3

 and P A B( )∩ =
1
4

, then evaluate P
A
B





 .
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ÂýàÙ-~	 ØçÎ °·¤ ÚðU¹æ ·ð¤ çÎ·÷¤ ¥ÙéÂæÌ (2, –1, –2) ãñ´U, Ìô §â·¤è çÎ·÷¤ ·¤ô…Øæ°¡ ™ææÌ 

·¤èçÁ°Ð  				    [2]

	 If a line has direction ratio (2, –1, –2), then determine its direction 

cosines.

ÂýàÙ-v®	 ×æÙ ™ææÌ ·¤èçÁ°		

		
sin(log )x

x
dxò 			 

[2]

	 Find the value of

		
sin(log )x

x
dxò

ÂýàÙ-vv	 x = 3 ÂÚU È¤ÜÙ f (x) = 2x2 – 1 ·ð¤ â¢ÌÌ ·¤è Áæ¡¿ ·¤èçÁ°Ð 	 [2]

	 Check the continuity of the function f (x) = 2x2 – 1 at x = 3.

ÂýàÙ-vw	 ¥ß·¤Ü â×è·¤ÚU‡æ ·¤æð ãUÜ ·¤èçÁ° Ñ  		   	 [2]

		

dy
dx

y
x

=
+

+

1
1

2

2

	 Solve the differential equation :

		

dy
dx

y
x

=
+

+

1
1

2

2
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çÙÎðüàæ	 Ñ	 (â)	 ÂýàÙ ·ý¤×æ¢·¤ vx âð wx Ì·¤ Îèƒæü ©UîæÚUèØ ÂýàÙ ãñ´UÐ ÂýàÙ ·ý¤×æ¢·¤ vz, v} 

°ß¢U wv ×ð´ ¥æ¢ÌçÚU·¤ çß·¤ËÂ ãñU¢Ð ÂýˆØð·¤ ÂýàÙ ÂÚU y ¥¢·¤ çÙÏæüçÚUÌ ãñ´Ð

Instruction	  :	(C)	 Question Nos. 13 to 23 are long answer type questions. 

Question Nos. 15, 18 and 22 have internal choice. Each 

question carries 4 marks. 

ÂýàÙ-vx	 çâh ·¤èçÁ°

		

x x y x y
x y x x y
x y x y x

y x y
+ +

+ +
+ +

= +
2

2
2

9 2( )  	 [4]

	 Prove that

		
x x y x y

x y x x y
x y x y x

y x y
+ +

+ +
+ +

= +
2

2
2

9 2( )

ÂýàÙ-vy	 ØçÎ x = a (cos t + t sin t) ¥õÚU y = a (sin t – t cos t), Ìô 
d y
dx

2

2  ™ææÌ 

·¤èçÁ°Ð				    [4]

	 If x = a (cos t + t sin t) and y = a (sin t – t cos t), then find d y
dx

2

2 .

ÂýàÙ-vz	 çâh ·¤èçÁ° ç·¤ Âê‡ææZ·¤ô´ ·ð¤ â×é“æØ Z ×ð´ R = {(a, b) : â¢BØæ 2, (a – b) ·¤ô 

çßÖæçÁÌ ·¤ÚUÌè ãñU} mæÚUæ ÂýÎîæ â¢Õ¢Ï R °·¤ ÌéËØÌæ â¢Õ¢Ï ãñUÐ  	 [4] 

	 Prove that the relation R in set of integers Z given by R = {(a, b) : 

(a – b) is divisible by number 2} is an equivalence relation. 
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¥Íßæ 

OR

	 ØçÎ f : R → R ÌÍæ g : R→R È¤ÜÙ ·ý¤×àæÑ f (x) = cos x ÌÍæ g(x) = 3x2 mæÚUæ 

ÂçÚUÖæçáÌ ãñU, Ìô g°f  ÌÍæ f°g ™ææÌ ·¤èçÁ°Ð çâh ·¤èçÁ° g°f ≠ f°g.  	

	 Find g°f and f°g if f : R → R and g : R→R are given by f (x) = cos x 

and g(x) = 3x2. Show that g°f ≠ f°g.

ÂýàÙ-v{	 ¥ß·¤Ü â×è·¤ÚU‡æ ·¤æ ÃØæÂ·¤ ãUÜ ™ææÌ ·¤èçÁ° Ñ 		  [4]

		  (1 + x2) dy + 2xy dx = cot x dx  (x ≠ 0)

	 Find the general solution of the differential equation :

		  (1 + x2) dy + 2xy dx = cot x dx  (x ≠ 0)

ÂýàÙ-v|	 âçÎàæô´ ˆˆ ˆ2 2a i j k= + +


 ¥õÚU ˆˆ ˆ4 4 7b i j k= + -


 ÂýˆØð·¤ ÂÚU Ü¢Õ ×æ˜æ·¤ 

âçÎàæ ™ææÌ ·¤èçÁ°Ð			   [4]

	 Find unit vector normal to the vectors ˆˆ ˆ2 2a i j k= + +


 and  

ˆˆ ˆ4 4 7b i j k= + - .

ÂýàÙ-v}	 °·¤ ƒæÙ ·¤æ ¥æØÌÙ ~ âð×è.x/âð·¤‡ÇU ·¤è ÎÚU âð ÕÉ¸U ÚUãUæ ãñUÐ ØçÎ §â·ð¤ ·¤ôÚU ·¤è 

Ü`Õæ§ü v® âð×è. ãñU, Ìô §â·ð¤ ÂëcÆU ·¤æ ÿæð˜æÈ¤Ü ç·¤â ÎÚU âð ÕÉ¸U ÚUãUæ ãñU?  	 [4]

	 The volume of a cube is increasing at a rate of 9 cm3/sec. How fast 

is the surface area increasing when the length of an edge is 10 cm?
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¥Íßæ 

OR

	 ¥¢ÌÚUæÜ [1, 5] ×ð´ f (x) = 2x3 – 15x2 + 36x + 1 mæÚUæ ÂýÎîæ È¤ÜÙ ·ð¤ çÙÚUÂðÿæ 

©U“æÌ× ¥õÚU çÙÚUÂðÿæ çÙ`ÙÌ× ×æÙô´ ·¤ô ™ææÌ ·¤èçÁ°Ð

	 Find the absolute maximum and absolute minimum values of a 

function given by f (x) = 2x3 – 15x2 + 36x + 1 on the interval [1, 5].

ÂýàÙ-v~	 ×æÙ ™ææÌ ·¤èçÁ° Ñ 			   [4]

		
e x

x
dxx tan− +

+









∫ 1
2

1
1

	 Evaluate :

		
e x

x
dxx tan− +

+









∫ 1
2

1
1

ÂýàÙ-w®	 ØçÎ a b c, ,  ×æ˜æ·¤ âçÎàæ §â Âý·¤æÚU ãñU ç·¤ a b c+ + = 0 , Ìô 

a b b c c a⋅ + ⋅ + ⋅  ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð			   [4]

	 If a b c, ,  are unit vectors such that a b c+ + = 0 , then find the 

value of a b b c c a⋅ + ⋅ + ⋅ .
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ÂýàÙ-wv	 Îô ÍñÜð A ¥õÚU B çÎ° ãñ´UÐ ÍñÜð A ×ð´ x ÜæÜ ¥õÚU y ·¤æÜè »ð´Îð´ ãñ´U ÁÕç·¤ ÍñÜð B ×ð´ 

z ÜæÜ ¥õÚU { ·¤æÜè »ð´Îð´ ãñ´UÐ ç·¤âè °·¤ ÍñÜð âð ØÎë‘ÀUØæ °·¤ »ð´Î çÙ·¤æÜè »§ü ãñU, 

Áô ç·¤ ÜæÜ Ú¢U» ·¤è ãñUÐ §â ÕæÌ ·¤è @Øæ ÂýæçØ·¤Ìæ ãñU ç·¤ ØãU »ð´Î ÍñÜð B âð çÙ·¤æÜè 

»§ü ãñU?				    [4]

	 Two bags A and B are given. Bag A contains 3 red and 4 black balls 

while another bag B contains 5 red and 6 black balls. One ball is 

drawn at random from one of the bags and it is found to be red. Find 

the probability that it was drawn from bag B.

ÂýàÙ-ww	 çâh ·¤èçÁ°			

		   
sin sin cos− − −− =1 1 13

5
8
17

84
85 			 

[4]

	 Prove that

		   
sin sin cos− − −− =1 1 13

5
8
17

84
85

¥Íßæ 
OR

	 ØçÎ 1 11 1tan tan
2 2 4

x x
x x

π- -- +
+ =

- +
 ãUô, Ìô x ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð  U

	 Find the value of x if 1 11 1tan tan
2 2 4

x x
x x

π- -- +
+ =

- +
. 

ÂýàÙ-wx	 ØçÎ A ÌÍæ B Îô SßÌ¢˜æ ƒæÅUÙæ°¡ ãñ´,U Ìô A Øæ B ×ð´ âð ‹ØêÙÌ× °·¤ ·ð¤ ãUôÙð ·¤è 

ÂýæçØ·¤Ìæ = 1 – P(Aʹ) P(Bʹ)Ð çâh ·¤èçÁ°Ð ¤ 		  [4]

	 If A and B are two independent events, then the probability of 
occurrence of at least one of A and B is equal to 1 – P(Aʹ) P(Bʹ). Prove.   
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çÙÎðüàæ	 Ñ	 (Î)	 ÂýàÙ ·ý¤×æ¢·¤ wy âð w~ Ì·¤ Îèƒæü ©UîæÚUèØ ÂýàÙU ãñ´UÐ ÂýàÙ ·ý¤×æ¢·¤ w| 

°ß¢ w~ ×ð´ ¥æ¢ÌçÚU·¤ çß·¤ËÂ ·¤æ ÂýæßÏæÙ ãñUÐ ÂýˆØð·¤ ÂýàÙ ÂÚU { ¥¢·¤ 

çÙÏæüçÚUÌ ãñ´Ð

Instruction	  :	(D)	 Question Nos. 24 to 29 are long answer type questions. 

Question Nos. 27 and 29 have internal choice. Each 

question carries 6 marks. 

ÂýàÙ-wy	 ¥æÜð¹èØ çßçÏ mæÚUæ Úñ¹èØ Âýô»æ×Ù â×SØæ ·¤ô ãUÜ ·¤èçÁ° çÙ`Ù ÃØßÚUôÏô´ ·ð¤ ¥¢Ì»üÌ 

			   x + 2y ≥ 10, 3x + 4y ≤ 24, x ≥ 0, y ≥ 0

	 Z = 200x + 500y ·¤æ ‹ØêÙÌ× ×æÙ ™ææÌ ·¤èçÁ°Ð  		 [6]

	 Solve the linear programming problem graphically subject to the 

constraints

			   x + 2y ≥ 10, 3x + 4y ≤ 24, x ≥ 0, y ≥ 0

	 Find the minimum value of Z = 200x + 500y.

ÂýàÙ-wz	 ¥æÃØêãU çßçÏ âð çÙ`Ù â×è·¤ÚU‡æ çÙ·¤æØ ·¤ô ãUÜ ·¤èçÁ° Ñ 	 [6]

		  x + y + z = 3

		  2x – y + z = 2		

		  x – 2y + 3z = 2

	 Solve the following system of equations by matrix method :

		  x + y + z = 3

		  2x – y + z = 2

		  x – 2y + 3z = 2

ÂýàÙ-w{	
/2

0

log(sin )x dx
π

ò  ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð			   [6]

	 Find the value of 
/2

0

log(sin )x dx
π

ò .
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ÂýàÙ-w|	 ÚðU¹æ¥ô´ ˆ ˆˆ ˆ ˆ ˆ( 2 ) ( )r i j k i j kλ= + + + - +  ¥õÚU 

		  ˆ ˆˆ ˆ ˆ ˆ(2 ) (2 2 )r i j k i j kµ= - - + + +

	 ·ð¤ Õè¿ ·¤è ‹ØêÙÌ× ÎêÚUè ™ææÌ ·¤èçÁ°Ð 			   [6]	

	 Find the shortest distance between the lines 

		  ˆ ˆˆ ˆ ˆ ˆ( 2 ) ( )r i j k i j kλ= + + + - +  and

		  ˆ ˆˆ ˆ ˆ ˆ(2 ) (2 2 )r i j k i j kµ= - - + + +

¥Íßæ 

OR

	 ©Uâ â×ÌÜ ·¤æ âçÎàæ ÌÍæ ·¤æÌèüØ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ° Áô çÕ‹Îé (5, 2, –4) âð 

ÁæÌæ ãñU ¥õÚU (2, 3, –1) çÎ·÷¤ ¥ÙéÂæÌ ßæÜè ÚðU¹æ ÂÚU Ü¢Õ ãñUÐ

	 Find the vector and Cartesian equation of the plane which passes 

through the point (5, 2, –4) and perpendicular to the line with direction 

ratio (2, 3, –1).

ÂýàÙ-w}	 ØçÎ y = (tan–1x)2 ãUô, Ìô çâh ·¤èçÁ° ç·¤ (x2 + 1)2 y2 + 2x (x2 + 1) y1 = 2. 	 [6]

	 If y = (tan–1x)2, prove that (x2 + 1)2 y2 + 2x (x2 + 1) y1 = 2.

ÂýàÙ-w~	 ÂýÍ× ¿ÌéÍæZàæ ×ð´ ßëîæ x2 + y2 = 4 °ß¢ ÚðU¹æ¥ô´ x = 0, x = 2 âð çƒæÚðU ÿæð˜æ ·¤æ ÿæð˜æÈ¤Ü 

™ææÌ ·¤èçÁ°Ð 			   [6]

	 Find the area lying in the first quadrant and bounded by the circle 

x2 + y2 = 4 and the lines x = 0, x = 2.
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¥Íßæ 

OR

	 Îèƒæüßëîæ 
2 2

1
16 9
x y

+ =  âð çƒæÚðU ÿæð˜æ ·¤æ ÿæð˜æÈ¤Ü ™ææÌ ·¤èçÁ°Ð U

	 Find the area of the region bounded by the ellipse 
2 2

1
16 9
x y

+ = .
	

 

20,200


