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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

K-202204 / 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	 : ................................................................................................................................

Roll No. : ................................................

+

+



[ 2 ]

NM-45+ A	

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	 ¥ß·¤Ü â×è·¤ÚU‡æ  
d y
dx

dy
dx

x
2

2

1
3 1

4 0+





 + =  ·¤è ·¤æðçÅU °ß¢ ƒææÌ ™ææÌ 

·¤èçÁ°Ð 				    [1]

	 Find the order and degree of differential

	 equation d y
dx

dy
dx

x
2

2

1
3 1

4 0+





 + = . 

ÂýàÙ-w	 âçÎàæ  ˆˆ ˆ 2a i j k= + -
  ·¤è çÎ·¤÷ ·¤æð…Øæ°¡ ™ææÌ ·¤èçÁ°Ð 	 [1]

	 Find direction cosines of vector  ˆˆ ˆ 2a i j k= + -
 . 

ÂýàÙ-x	 sin 2
0

4
x dx

π

∫   ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð      			  [1]	

	 Find the value of  sin 2
0

4
x dx

π

∫ .  

ÂýàÙ-y	 ØçÎ  A B=
−











 =

−











1 3
2 5

2 5
3 4

, , Ìæð A – B  ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð 	 [1]	

	 If  A B=
−











 =

−











1 3
2 5

2 5
3 4

, , then find the value of  A – B.
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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	

1 1 1
1 1 1
1 1 1
−

+
x

y
 ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð   		  [2]

	 Find the value of  
1 1 1
1 1 1
1 1 1
−

+
x

y
 .

			 

ÂýàÙ-{	 ØçÎ y x x= sin  ãUæð, Ìæð  dy
dx

 ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð		 [2]

	 If  y x x= sin , then find the value of  dy
dx

. 

ÂýàÙ-|	 çâh ·¤èçÁ° ç·¤ 

			   tan cot− −+ =1 1

2x x π .			     [1+1=2]  

	 Prove that 

			   tan cot− −+ =1 1

2x x π  . 

ÂýàÙ-}	 ØçÎ E ¥æñÚU F §â Âý·¤æÚU ç·¤ ƒæÅUÙæ°¡ ãñU¢ ç·¤ P(E) = 0.6, P(F) = 0.3  ¥æñÚU 

P(E Ç F)= 0.2, Ìæð P(E/F) ÌÍæ P(F/E) ™ææÌ ·¤èçÁ°Ð	 [1+1=2]  

	 Given that E and F are events such that P(E) = 0.6, P(F) = 0.3 and 

P(E Ç F)= = 0.2, find P(E/F) and P(F/E). 
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ÂýàÙ-~	 ØçÎ y x y= +cos   ãUæð, Ìæð  dy
dx

 ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð  	 [2]  

	 If  y x y= +cos , then find the value of  dy
dx

.      

ÂýàÙ-v®	 çÕ‹Îé¥æð´ (–1, 0, 2) ¥æñÚU (3, 4, 6) âð ãUæð·¤ÚU ÁæÙð ßæÜè ÚðU¹æ ·¤æ âçÎàæ â×è·¤ÚU‡æ 

™ææÌ ·¤èçÁ°Ð 			   [1+1=2]

	 Find the vector equation of line which passes through the points 

(–1, 0, 2) and (3, 4, 6). 

ÂýàÙ-vv	
sin

( cos )
x
x
dx

1 2+∫  ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð	    		  [1+1=2]

	 Find the value of 
sin

( cos )
x
x
dx

1 2+∫ .        	

ÂýàÙ-vw	 ¥ß·¤Ü â×è·¤ÚU‡æ dy
dx

e xex y y= +− −  ·¤æð ãUÜ ·¤èçÁ°Ð   	 [2]

	 Solve the differential equation dy
dx

e xex y y= +− −  .



[ 5 ]

NM-45+ A	 P.T.O.

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

°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, 20 and 21 have internal choice. Each 

question carries 4 marks. 

ÂýàÙ-vx	 çâh ·¤èçÁ° ç·¤ 
a bc ac c

a ab b ac
ab b bc c

a b c

2 2

2 2

2 2

2 2 24
+

+
+

=  .	 [4]

	 Prove that  
a bc ac c

a ab b ac
ab b bc c

a b c

2 2

2 2

2 2

2 2 24
+

+
+

=  .

ÂýàÙ-vy	 È¤ÜÙ  f x x( ) = −2 4   ·ð¤ çÜ° ¥¢ÌÚUæÜ [2, 4] ×ð´ Üñ»ýæ¢Á ·ð¤ ¥æñâÌ ×æÙ Âý×ðØ 

·¤æð âˆØæçÂÌ ·¤èçÁ°Ð   			   [4]	

	 Verify Lagrange’s mean value theorem for the function  

  f x x( ) = −2 4  in the interval [2, 4].

ÂýàÙ-vz	 °·¤ »éµÕæÚæ Áæð âÎñß »æðÜæ·¤æÚU ÚUãUÌæ ãñU, °·¤ Â¢Â mæÚUæ ~®® ƒæÙ âð×è. »ñâ ÂýçÌ âð·ð¤‡ÇU 

ÖÚU ·¤ÚU Èé¤ÜæØæ ÁæÌæ ãñUÐ »éµÕæÚðU ·¤è ç˜æ…Øæ ·ð¤ ÂçÚUßÌüÙ ·¤è ÎÚU ™ææÌ ·¤èçÁ°, ÁÕ 

ç˜æ…Øæ vz âð×è. ãñUÐ 			   [4] 

	 A balloon which always remains spherical is being inflated by 

pumping in 900 cubic cm of gas per second. Find the rate at which 

the radius of the balloon increases, when the radius is 15 cm. 
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¥Íßæ 

OR

	 °ðâè Îæð â¢BØæ°¡ ™ææÌ ·¤èçÁ° çÁÙ·¤æ Øæð» wy ãñU ¥æñÚU çÁÙ·¤æ »é‡æÙÈ¤Ü ©U“æÌ× 

ãñUÐ  	

	 Find the two numbers whose sum is 24 and whose product is as large 

as possible.

ÂýàÙ-v{	 e xdxx3 2. cosò   ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð 			   [4]

	 Find the value of e xdxx3 2. cosò .

ÂýàÙ-v|	 ¥ß·¤Ü â×è·¤ÚU‡æ  x dy
dx

y x x+ =2 2 log  ·¤æð ãUÜ ·¤èçÁ°Ð 	 [4]

	 Solve the differential equation x dy
dx

y x x+ =2 2 log .

ÂýàÙ-v}	 ©Uâ â×æ‹ÌÚU ¿ÌéÖéüÁ ·¤æ ÿæð˜æÈ¤Ü ™ææÌ ·¤èçÁ° çÁâ·ð¤ çß·¤‡æü 3 2a i j k= + -   

ÌÍæ  3 4b i j k= - +  ãñU¢Ð 		  	 [4]

	 Find the area of the parallelogram whose diagonals are 

3 2a i j k= + -   and  3 4b i j k= - + .
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ÂýàÙ-v~	 i · (j × k) + j · (i × k) + k · (i × j)  ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð 	 [4]

	 Find the value of  i · (j × k) + j · (i × k) + k · (i × j). 

ÂýàÙ-w®	 ØçÎ  cos cos cos− − −+ + =1 1 1x y z π  ãUæð, Ìæð çâh ·¤èçÁ° ç·¤ 

x y z xyz2 2 2 2 1+ + + = . 			   [4]

	 If cos cos cos− − −+ + =1 1 1x y z π , then prove that 

x y z xyz2 2 2 2 1+ + + = .  

¥Íßæ 

OR

	 tan− + −















1
21 1x

x   ·¤æð âÚUÜÌ× M¤Â ×ð´ ÃØ@Ì ·¤èçÁ°Ð  	

	 Write tan−
+ −















1
21 1x

x   in the simplest form.

ÂýàÙ-wv	 çâh ·¤èçÁ° ç·¤ f (x) = 2x mæÚUæ ÂýÎîæ È¤ÜÙ f  : R → R, °·ñ¤·¤è ÌÍæ ¥‘ÀUæÎ·¤ 
ãñUÐ					     [4]

	 Prove that the function  f  : R → R, given by f (x) = 2x is one-one and 

onto.
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¥Íßæ 

OR

	 ØçÎ È¤ÜÙ  f  : R → R ¥æñÚU g  : R → R ·ý¤×àæÑ f(x) = x2 + 2 ¥æñÚ g x x
x

( ) =
−1

 , 

	 x ≠ 1 mæÚUæ ÂçÚUÖæçáÌ ãUæð,  f◦g ¥æñÚU g◦f  ™æææÌ ·¤èçÁ°Ð 	 	

	 If the function  f  : R → R  be given by f(x) = x2 + 2 and g  : R → R 

be given by  g x x
x

( ) =
−1

,  x ≠ 1,  find f◦g and g◦f . 

  	

ÂýàÙ-ww	 ×æðãUÙ 75% Âý·¤ÚU‡ææð´ ×ð´ ÌÍæ âæðãUÙ 80% Âý·¤ÚU‡ææð´ ×ð´ â¿ ÕæðÜÌæ ãñUÐ ©Uâ ƒæÅUÙæ ·¤è 

ÂýæçØ·¤Ìæ ™ææÌ ·¤èçÁ°, ÁÕç·¤ ×æðãUÙ â¿ ÌÍæ âæðãUÙ ÛæêÆUU ÕæðÜÌæ ãñUÐ	 [4]

	 Mohan tells the truth in 75% cases while Sohan in 80% cases. Find 

the probability that Mohan tells the truth and Sohan tells lie to narrate 

an incident. 

ÂýàÙ-wx	 °·¤ ØæÎëç‘ÀU·¤ ¿ÚU X ·¤æ ÂýæçØ·¤Ìæ Õ¢ÅUÙ çÙ`ÙæÙéâæÚU ãñU Ñ¤ 	

X 0 1 2 3 4 5 6 7

P(X) 0 k 2k 2k 3k k2 2k2 7k2 + k

	 ™ææÌ ·¤èçÁ°  (i) k, (ii) P(X < 3), (iii) P(X > 6). 	 [4]

	 A random variable X has the following probability distribution :

X 0 1 2 3 4 5 6 7

P(X) 0 k 2k 2k 3k k2 2k2 7k2 + k

	 Find  (i) k, (ii) P(X < 3), (iii) P(X > 6).   
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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~ ÂÚU ¥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. 28 and 29 have internal choice. Each 

question carries 6 marks. 

ÂýàÙ-wy	
x

x a x
dx

a

+ −∫ 80

8

 ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð  		 [6]

	 Find the value of  
x

x a x
dx

a

+ −∫ 80

8

.   

ÂýàÙ-wz	 ÂýæÚU¢çÖ·¤ â¢ç·ý¤Øæ¥æð´ ·¤æ ÂýØæð» ·¤ÚUÌð ãéU° ¥æÃØêãU 	

			        A =
−



















2 1 1
1 0 1
0 2 1

   ·¤æ A–1  ™ææÌ ·¤èçÁ°Ð    	 [6]

	

	 Using elementary operation, find A–1 of the matrix 

			       

A =
−



















2 1 1
1 0 1
0 2 1     
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ÂýàÙ-w{	 ØçÎ  y em x=
−cos 1

 ãñU, Ìæð çâh ·¤èçÁ° ç·¤

		  ( )1 02
2

2
2− − − =x d y

dx
x dy
dx

m y . 		  [6]

	 If  y em x=
−cos 1

, then prove that 

			   ( )1 02
2

2
2− − − =x d y

dx
x dy
dx

m y .

ÂýàÙ-w|	 ¥æÜð¹ mæÚUæ çÙ`Ù ÚñUç¹·¤ Âýæð»ýæ×Ù â×SØæ ·¤æð ãUÜ ·¤èçÁ° Ñ

	 çÙ`Ù ÃØßÚUæðÏæð´ ·ð¤ ¥¢Ì»üÌ x + 2y  10,   3x + y  15  ¥æñÚU  x  0,  y  0.

		  Z = 3x + 2y ·¤æ ¥çÏ·¤Ì× ×æÙ ™ææÌ ·¤èçÁ°Ð 	 [6]	

	 Find the maximum value of Z = 3x + 2y by graphical method of 

solving linear programming problem under the following constraints :

		  x + 2y  10,   3x + y  15  and  x  0,  y  0.

ÂýàÙ-w}	 Îèƒæüßëîæ  
x y2 2

16 9
1+ =  âð çƒæÚðU ÿæð˜æ ·¤æ ÿæð˜æÈ¤Ü ™ææÌ ·¤èçÁ° (â×æ·¤ÜÙ 

çßçÏ âð)Ð			   	 [6]
		   

	 Find the area bounded by the ellipse  
x y2 2

16 9
1+ =  (by integration 

method).  

¥Íßæ 

OR
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	 x = 0 ÌÍæU x = 2π¤·ð¤ ×ŠØ ß·ý¤ y = cos x âð çƒæÚðU ÿæð˜æ ·¤æ ÿæð˜æÈ¤Ü ™ææÌ 
·¤èçÁ°Ð  U

	 Find the area bounded by the curve y = cos x between x = 0 and 
x = 2π.    

ÂýàÙ-w~	 Îæð âÚUÜ ÚðU¹æ¥æð´ 
x y z+

=
+
−

=
+1

7
1
6

1
1  ÌÍæ  

x y z−
=
−
−

=
−3

1
5
2

7
1

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

	 Find the shortest distance between the two straight lines  

x y z+
=

+
−

=
+1

7
1
6

1
1   and  

x y z−
=
−
−

=
−3

1
5
2

7
1 .

¥Íßæ 

OR

	 Îæð â×ÌÜæð´ x + y + z = 1 ¥æñÚU 2x + 3y + 4z = 5 ·ð¤ ÂýçÌ‘ÀðUÎÙ ÚðU¹æ âð ãUæð·¤ÚU 

ÁæÙð ßæÜð ÌÍæ â×ÌÜ x – y + z = 0 ÂÚ Ü`ÕßÌ÷ â×ÌÜ ·¤æ â×è·¤ÚU‡æ ™ææÌ 

·¤èçÁ°Ð U

	 Find the equation of plane passing through the line of intersection of 

the two planes x + y + z = 1 and 2x + 3y + 4z = 5, and perpendicular 

to the plane x – y + z = 0.    
	

 


