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35 MATHEMATICS

 : :

1.	�    A, B, C, D  E   .    .

2.	�  - - A  15    5    .

3.	�  -  - A              
.

4.	��  - - E        .

5.	��  - - F      .

  – A

I.	       :	�  (15 × 1 = 15)

	 1)	� f : R →→ R  g : R →→ R   f (x) = sinx  g(x) = x2  , 
fog 

		  a) x2sinx		  b) (sinx)2

		  c) sin(x2)		  d) 
sinx

x2

	 2)	�  1 :     .

		   2 :     .

		      .

		  a)  1    2 .	 		  b)  1    2 

		  c)  1    2 	 		  d)  1    2 .
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	 3)	� A  3 × 4    ATB  BAT  ,  
 B  

		  a) 4 ×× 3		  b) 3 ×× 4

		  c) 3 ×× 3		  d) 4 ×× 4

	 4)	� A  3 × 3    |A| = 5 , |A(adjA) |   

		  a) 216			   b) 5

		  c) 25			   d) 125

	 5)	 y = cos–1(sinx) , dy
dx

 

		  a) –1			   b) 1

		  c) 0			   d) 
pp
2

	 6)	� y = log5x  , dy
dx

 

		  a) 
1

x
			   b) logx5

		  c) 
1

xloge
5

		  d) 
loge

x

5

	 7)	� f (x) = x2 – 4x + 6   

		  a) (– ∞∞, 2)		  b) (2, ∞∞)

		  c) [2, ∞∞)		  d) (– ∞, ∞∞, ∞)

	 8)	�    , t  Scm    
S = t3 + 3t2 + 6t – 18 ,    

		  a) 3 cm/sec.		 b) 18 cm/sec.

		  c) 8 cm/sec.		 d) 6 cm/sec.

	 9)	 ∫∫ex (1 + tanx + tan2x)dx =

		  a) tanx + C 		  b) extanx + C

		  c) exsecx + C	 d) secx + C
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	 10)	 ,    

		  a) 2			   b) 3

		  c) 4			   d) 1

	 11)	�     3  – 2    +  ,     

 2 : 1     

		  a) 			   b) 4  – 

		  c) 			   d)  + 4

	 12)	   ABC 

		

A B

C

		     ?	

		  a) AB  + BC  + CA = O 	 b) AB  + BC  – AC  = O

		  c) AB  – CB  + CA = O 	 d) AB  + BC  – CA = O

	 13)	�     a, ba, b, γγ     

sin2aa + sin2bb + sin2 γγ  

		  a) 2			   b) 1

		  c) 3			   d) –1



4

35

	 14)	� 52         . 
    

		  a) 23
102

			  b) 25
102

		  c) 
25
104 			  d) 

1
4

	 15)	� P(A|B) > P(A) ,    ?

		  a) P(A∩∩B) < P(A).P(B)	 b) P(B|A) < P(B)

		  c) P(B|A) > P(B)	 d) P(B|A) = P(A)

II.	�         .� (5 × 1 = 5)

 [0, 4, 11, 3, 5, 1]

	 16)	� tan2(sec–12) + cot2(cosec–13)   _______

	 17)	� x = _______ , f (x) = |x – 5|  ,  .

	 18)	  = _______.

	 19)	 | × |2 + | . |2 = 144  | | = 4 , | | = ________.

	 20)	 P(B) = 
5
12, P(A∩∩B) = 

1
3   P(A|B) = 

K
5 ,  K = ________

  – B

	      :� (6 × 2 = 12)

	 21)	 cos–1 (4x3 – 3x) = 3cos–1 x , x ∈ ∈ [
1
2 , 1]  .

	 22)	� A =  , II =   A + A' = II,  ‘aa’  .
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	 23)	�     (–2, –3), (3, 2)  (–1, –8) ,   
  .

	 24)	� x  , sin2x + cos2y = 1  .

	 25)	 dx  .

	 26)	� x logx  + y = 
2logx

x
    (Integrating factor)   

.

	 27)	�   =    = ,     
,   .

	 28)	�          
.

	 29)	�   (Unbiased)    . ‘  
 ’   A  ‘   ’   B , A  
B   .

   – C

	     :� (6 × 3 = 18)

	 30)	�    N   R  R = { (x, y) |y = x + 5  x < 4}  
 R, ,      .

	 31)	   .

	 32)	 yx = xy ,   .

	 33)	�      9  ..  .     
10 ..       .

	 34)	� 2x3 – 24x + 107      [1, 3]  .
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	 35)	  dx  .

	 36)	�  , ,    , |  | = 3, |  | = 4  |  | = 5,    

  , |  +  +  |  .

	 37)	�   = (  + 2  + ) + ll (  –  + )   = (2  –  – ) + µ µ (2  +  + 2 ),    

  .

	 38)	�      ,    

  .     ¾   

  ¼ .       

¼  ,       

    ? 

  – D

	         :	�  (4 × 5 = 20)

	 39)	� A = R – {3}  B = R – {1} .  f : A → B  f (x) = ,  , 

f  -    . f    .

	 40)	� A =  
0 6 7
–6 0 8
7 –8 0

 , B = 
0 1 1
1 0 2
1 2 0

  C = 
2

–2
3

  

, AC, BC  (A–B)C  .  (A – B)C = AC – BC  

.

	 41)	       .

		  x – y + 2z = 7

		  3x + 4y –5z = –5

		  2x – y + 3z = 12.

	 42)	 x = a (cosθθ + θθsinθθ)  y = a (sinθθ – θθcosθ)θ) ,  
d2y

dx2   = 
1

aθθ  sec3θθ  .
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	 43)	� x   
a2 – x2 

1   ,    dx  
.

	 44)	� y = cosx, , x = 0  x = 2ππ     
.

	 45)	� (0, 0)        dy
dx

=ex sinx  
  .

   – E

	    :

	 46)	�         dx   

.								        (6)


		�        Z = 3x + 2y,   

 .    .
		  2x + y ≤ ≤ 50

		  x + 2y ≤ ≤ 40 
		  x ≥≥ 0, y ≥≥ 0.

	 47)	 A =   II =  ,	�  (4) 

		  A2 – A + 2II = 0  .    A–1 .



		  f (x) = 
,

,




   x =   ,

		  k   .
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  – F

(   )(   )

	 12)	�   OA OB OC, ,  ,      , 

   ?	

		  a) AB  + BC  + CA = O 	 b) AB  + BC  – AC  = O

		  c) AB  – CB  + CA = O 	 d) AB  + BC  – CA = O
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(English Version)

Instructions :

1.	� The question paper has five parts namely A, B, C, D and E. Answer all the parts.

2.	� The PART – A has 15 multiple choice questions and 5 fill-in-the-blank questions.

3.	 For PART – A questions, only the first written answers will be considered for evaluation.

4.	� Use the graph sheet for question on Linear Programming Problem in PART – E.

5.	� PART – F is only for Visually-Challenged Students.

PART – A

I.	 Answer all the multiple choice questions:	�  (15 × 1 = 15)

	 1)	 If  f : R →→ R and g : R →→ R are given by f (x) = sinx and g(x) = x2, then the fog is

		  a) x2sinx		  b) (sinx)2

		  c) sin(x2)		  d) 
sinx

x2

	 2)	� Statement 1 : Matrix  is scalar matrix.

		  Statement 2 : Every scalar matrix is a diagonal matrix.

		  Choose the correct answer from the options given below.

		  a) Statement 1 is false and Statement 2 is true

		  b) Statement 1 is true and Statement 2 is false

		  c) Statement 1 is false and Statement 2 is false

		  d) Statement 1 is true and Statement 2 is true

	 3)	� If A is a matrix of order 3 × 4 and B is a matrix, such that ATB and BAT are both 

defined, then the order of matrix B is

		  a) 4 ×× 3		  b) 3 ×× 4

		  c) 3 ×× 3		  d) 4 ×× 4
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	 4)	� Let A be a non-singular matrix of order 3 × 3 and |A| = 5, then |A(adjA) | is 

		  a) 216			   b) 5

		  c) 25			   d) 125

	 5)	 If y = cos–1(sinx), then dy
dx

 is

		  a) –1			   b) 1

		  c) 0			   d) 
pp
2

	 6)	� If y = log5x, then 
dy
dx

 is

		  a) 
1

x
			   b) logx5

		  c) 
1

xloge
5

		  d) 
loge

x

5

	 7)	� The function f given by f (x) = x2 – 4x + 6 is increasing in the interval

		  a) (– ∞∞, 2)		  b) (2, ∞∞)

		  c) [2, ∞∞)		  d) (– ∞, ∞∞, ∞)

	 8)	� A particle moving in a straight line covers a distance S cm in time t sec. is given 

by S = t3 + 3t2 + 6t – 18, the  initial velocity of a particle is

		  a) 3 cm/sec.		 b) 18 cm/sec.

		  c) 8 cm/sec.		 d) 6 cm/sec.

	 9)	 ∫∫ex (1 + tanx + tan2x)dx =

		  a) tanx + C 		  b) extanx + C

		  c) exsecx + C	 d) secx + C
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	 10)	 The degree of the differential equation  is

		  a) 2			   b) 3

		  c) 4			   d) 1

	 11)	� The position vector of the point which divides the join of two points with position 

vectors 3  – 2  and  +  in the ratio 2 : 1 internally is 

		  a) 			   b) 4  – 

		  c) 			   d)  + 4

	 12)	 For the given triangle ABC,

		

A B

C

		  which of the following is not true?	

		  a) AB  + BC  + CA = O 	 b) AB  + BC  – AC  = O

		  c) AB  – CB  + CA = O 	 d) AB  + BC  – CA = O

	 13)	� If a line makes angles a, ba, b, γγ with the positive direction of the co-ordinate axes, 

then the value of sin2aa + sin2bb + sin2 γγ is

		  a) 2			   b) 1

		  c) 3			   d) –1
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	 14)	� Two cards are drawn at random and without replacement from a pack of  

52 playing cards. The probability that both the cards are red is

		  a) 23
102

			  b) 25
102

		  c) 
25
104 			  d) 

1
4

	 15)	� If P(A|B) > P(A), then which of the following is correct?

		  a) P(A∩∩B) < P(A).P(B)	 b) P(B|A) < P(B)

		  c) P(B|A) > P(B)	 d) P(B|A) = P(A)

II.	� Fill in the blanks by choosing the appropriate answer from those given in the bracket:

(5 × 1 = 5)

[0, 4, 11, 3, 5, 1]

	 16)	� The value of tan2(sec–12) + cot2(cosec–13) is _______

	 17)	� If f (x) = |x – 5|, then f is continuous but not differentiable at x = _______.

	 18)	  = _______.

	 19)	 If | × |2 + | . |2 = 144 and | | = 4, then | | = ________.

	 20)	 If P(B) = 
5
12, P(A∩∩B) = 

1
3  and P(A|B) = 

K
5 , then K = ________.

PART – B

	 Answer any six questions:� (6 × 2 = 12)

	 21)	 Prove that cos–1 (4x3 – 3x) = 3cos–1 x , x ∈∈[
1
2 , 1].

	 22)	� If A = , II =  and A + A' = II, find the value of aa.
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	 23)	� Find the area of the triangle whose vertices are (–2, –3), (3, 2) and (–1, –8) using 

determinants.

	 24)	� Differentiate sin2x + cos2y = 1 with respect to x.

	 25)	 Evaluate: dx.

	 26)	 Find the integrating factor (IF) of the differential equation xlogx  + y = 
2logx

x
.

	 27)	� Find the area of Parallelogram whose adjacent sides are given by the vectors  

		   =  and  = .

	 28)	� Find the angle between the pair of lines given by  and 

.

	 29)	� An unbiased die is thrown twice. Let the event A be 'odd number on the first throw' 

and B be the event 'odd number on the second throw'. Check the independence 

of the events A and B.

PART – C

	 Answer any six questions:� (6 × 3 = 18)

	 30)	 Determine whether the relation R in the set N of natural numbers defined as

		  R = { (x, y) |y = x + 5 and x < 4} is reflexive, symmetric and transitive.

	 31)	 Prove that

		  .

	 32)	 If yx = xy, then find .

	 33)	� The volume of a cube is increasing at a rate of 9 cm3/sec. How fast is the surface 

area increasing when length of an edge is 10 cm?
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	 34)	� Find the absolute maximum value of 2x3 – 24x + 107 in the interval [1, 3].

	 35)	 Find  dx.

	 36)	� Let ,  and  be three vectors such that |  | = 3, |  | = 4, |  | = 5 and each one of 

them being perpendicular to the sum of the other two, find |  +  +  |.

	 37)	� Find the shortest distance between the lines  = (  + 2  + ) + ll (  –  + ) and

		    = (2  –  – ) + µ µ (2  +  + 2 ).

	 38)	� In answering a question on a multiple choice test, a student either knows the 

answer or guesses. Let ¾ be the probability that he knows the answer and ¼ 
be the probability that he guesses. Assuming that a student who guesses the 

answer will be correct with probability ¼. What is the probability that the student 

knows the answer given that he answered it correctly?

PART – D

	      Answer any four questions:	�  (4 × 5 = 20)

	 39)	� Let A = R – {3} and B = R – {1}. If f : A → B is a function defined by f (x) = , then 

show that f is one-one and onto. Also find f –1.

	 40)	� If A =  
0 6 7
–6 0 8
7 –8 0

 , B = 
0 1 1
1 0 2
1 2 0

 and C = 
2

–2
3

 calculate AC, BC and (A–B)C.  

Also verify (A – B)C = AC – BC.

	 41)	 Solve the following system of linear equations using matrix method.

		  x – y + 2z = 7

		  3x + 4y –5z = –5

		  2x – y + 3z = 12.

	 42)	 If x = a (cosθθ + θθsinθθ) and y = a (sinθθ – θθcosθ)θ), then show that 
d2y

dx2   = 
1

aθθ  sec3θθ.
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	 43)	 Find the integral of 
a2 – x2 

1  with respect to x and hence evaluate  dx.

	 44)	 Find the area bounded by the curve y = cosx between x = 0 and x = 2ππ.

	 45)	� Find the equation of a curve passing through the point (0, 0) and whose  

differential equation is dy
dx

 = ex sinx.

PART – E

	 Answer the following questions:�

	 46)	 Prove that  and hence evaluate  dx.� 6

Or 

		  Solve the following linear programming problem graphically.

		  Maximise Z = 3x + 2y, subject to the constraints,

		  2x + y ≤ ≤ 50

		  x + 2y ≤ ≤ 40 and

		  x ≥≥ 0, y ≥≥ 0.

	 47)	 If A =  and II = , show that	�  4 

		  A2 – A + 2II = 0. Using this equation, find A–1. 

Or

		  Find the value of k so that the function

		  f (x) =   is continuous at x = .
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PART – F

(For Visually-Challenged Students only)

	 12)	� If OA OB OC, ,  are position vectors of the vertices of a triangle in the given 

order. Which of the following is not true?9

		  a) AB  + BC  + CA = O 	 b) AB  + BC  – AC  = O

		  c) AB  – CB  + CA = O 	 d) AB  + BC  – CA = O

__________


