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 Padasalai's NEWS - Group  

https://t.me/joinchat/NIfCqVRBNj9hhV4wu6_NqA 

 

 Padasalai's Channel - Group 

https://t.me/padasalaichannel 

 

 Lesson Plan - Group 

https://t.me/joinchat/NIfCqVWwo5iL-21gpzrXLw 

 

 

 12th Standard - Group 

https://t.me/Padasalai_12th 

 

 11th Standard - Group 

https://t.me/Padasalai_11th 

 

 10th Standard - Group 
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 9th Standard - Group 
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 6th to 8th Standard - Group 

https://t.me/Padasalai_6to8 

 

 1st to 5th Standard - Group 

https://t.me/Padasalai_1to5 

 

 TET - Group 

https://t.me/Padasalai_TET 

 

 PGTRB - Group 

https://t.me/Padasalai_PGTRB 

 

 TNPSC - Group 

https://t.me/Padasalai_TNPSC 
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���
 

MODEL QUESTION PAPER - 1 
Time Allowed: 2.30 Hours]                         [Maximum Marks:90 
��	
       : 2.30 ��         ����� �����
�� 90  

Instructions: (a)  Check the question paper for fairness of printing. If there is any lack of  

    fairness, inform the Hall Supervisor immediately. 
  .   �!�" #!�$�%
 &'(�� ��)�*+�,�� -.���!/ &'��0�"$����,1
.      
      /2���#� 3�456�7.  �4$ �
������,'�
 8�!9(�� ��'#$�1
.  

       (b)  Use Blue or Black ink to write and underline and pencil to draw diagrams.  
        �.  :�
  ��" �6�; ��5�! ��<��� -=")�>3
,  9$���9�)�>$3
  

     �(.���� �)
�
. ��@�� )�	)�>3 ��.A� �(.����1
.   
 

SECTION/ �3�  – I       

Note:  (i)  All questions are compulsory.              20X 1 =20 
              �!�" #!�$�%$3
 #��(B$�1
  

(ii)  Choose the correct or most suitable answer from the given four 
     alternatives. Write the option code and the corresponding answer. 

����$���<� ��.3 #���B� C�1
 D>;��( #��5�! 3EF<��. �&0�" -=�1
. 

1. If A=�2 01 5� and B=�1 42 0� then |adj(AB)|= 

 A=�2 01 5� �>G
 B=�1 42 0� -H� adj(AB)|= 

  (1) -40   (2) – 80  (3) -60   (4) -20 

 

2. If �	
��
=� 12 �17�19 27 � and 	�
=� 1 �1�2 3 � then 
�
 � 

 If �	
��
=� 12 �17�19 27 � �>G
 	�
=� 1 �1�2 3 � -H� 
�
 � 

(1) � 2 �5�3 8 �  (2) �8 53 2�  (3) �3 12 1�  (4) � 8 �5�3 2 � 
 

3. The value of ∑ ��� � ���
�
���
  is  

 ∑ ��� � ���
�
���
  �. ���;  
           (1) 1 � �   (2) 2�   (3) 1   (4) 0 

 

4.  The conjugate of a complex number is 

��� . Then, the complex number is  

 I6 �����
�. ��J�����
 
��� -H�,  K� �����
  
            (1) 


���   (2) 
�
���   (3) 

�
���   (4) 

��� 
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5. A zero of �� � 64 is  

 �� � 64 . I6 LMN(��$*  
  (1) 0    (2) 4   (3) 4i   (4) -4  

 

6. The value of sin�
�cos ��,  0 ≤ � ≤ ' is 

 sin�
�cos ��,  0 ≤ � ≤ ' . ���;  
 (1) ' � �   (2) � � (�  (3) 

(� � �  (4) � � ' 

 

7. tan�
 +
,- � tan�
 +�.- is equal to  

 tan�
 +
,- � tan�
 +�.- -.��. &�
  

 (1) 

�  cos�
 +�/-  (2) 


�  sin�
 +�/- (3) 

�  tan�
 +�/- (4) tan�
 +
�- 

 

8.  The sum of the focal distances of any point on an ellipse is equal to length of the 

 (1) Major Axis   (2) Minor Axis (3) Latus rectum (4) Line joining the foci  
:�)<���. O"�, D��P
 I6 ;�B5Q6K" 3#( �����1�B. R��� _____ -. :,��>3 
&�
  
(1) ��<�/2   (2) 3>4/2   (3) �&W)��
  (4) 3#(@��, ��J$3
 ����  

 

9. If x+y = k is a normal to the parabola 0� � 12� , then the value of k 

 x+y = k -.4 ��0���� 0� � 12� -.4 �	)�,(�>3 �&@���<� &�.����� 8�,��H�  
k �. ���;  

 (1) 3   (2) -1     (3) 1    (4) 9    

 

10.      If  1⃗ , 34⃗  , 5⃗ are three unit vectors such that 1⃗ is perpendicular to 34⃗  , and is parallel to 5⃗  

            then  1⃗ X( 34⃗  X 5⃗) is equal to 

            34⃗    $3 �&@3����1
 5⃗ $3 ��J(��1
 8�, �)$�0  1⃗ -.G�,)�G Z	�3 �)$�0�� 

      1⃗ , 34⃗  , 5⃗ -H� 1⃗ X( 34⃗  X 5⃗) $3 &���!"  �1� 1⃗   (2) 34⃗         (3)  5⃗       (4) 04⃗  

 

11. A balloon rises straight up at 10 m/s. An observer is 40 m away from the spot where the 
balloon left the ground. Find the rate of change of the balloon’s angle of elevation in radian per 
second when the balloon is 30 metres above the ground. 

 (1) 
��/ radians/sec    (2) 

,�/ radians/sec       

  (3) 

/ radians/sec      (4) 


� radians/sec  

 I6 �[!!" �&@3���� ������$* 10 O/ # ]���� �&�*4" .�[. �&^����<� ����Q6K" 
40 O  �����#� �6K" I6)0 ��� ��0$*4�0 .�[H. ->4$���J��� D>��
 ��G��<� ]���� 

�[. ��	5Q6K" 30 O<�0 8(	��� �6$3
���=" ��
�    
 (1) 

��/ �	9(. / #!�9    (2) 
,�/ �	9(. / #!�9    

  (3) 

/ �	9(. / #!�9    (4) 


� �	9(. / #!�9 
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12. The point of inflection of the curve y=�� � 1�� is  
 y=�� � 1�� -.4 )�,)�	5. )�,1 ��>G�;�B  

 (1) (0,0)  (2) (0,1)  (3) (1,0)   (4) (1,1)  
 

13. The solution of 
6768 � 09�:� � 0 is 

 
6768 � 09�:� � 0 -.4 )��$��= &�.��<9. _01  

 (1) 0 � ;<�=>?8  (2) 0 � ;<=>?8 (3) 0 � ;<?��8 (4) 0 � ;<�?��8 
 
14. The percentage error of fifth root of 31 is approximately how many times the percentage error 

in 31?  

 31 - .  5 �
  �9 `� &�]�� 7�a  ,31-  . &�]� 7�a�(����� -���! ��@��3
 ?   

  (1) 

�
  (2) 


/   (3) 5   (4) 31 

 

15. The Value of @ |�|��
   B�  �9 

 @ |�|��
   B�  �. ���;  
 (1) 


�  (2) 
��   (3)  

/�      (4)  
C� 

 

16. The value of  @ �√1� � ���� B� �9 EF  

 @ �√1� � ���� B�  EF  �. ���; 
 (1) 

(EG
H   (2)  
�(EI
H   (3)  

�(EJK   (4) 
�(EIK  

 
17. If a die is thrown once, the expectation of the number on it is 
 I6 �����( I6 c�4 86<�)��� #=
 -
�. ��� -�0��0�;  

 (1) 3  (2) 6   (3) 1/6  (4) 3.5 
 

18. The general solution of the differential equation 
6768 � 78 is 

 
6768 � 78 -P
 )��$��= &�.��<9. ���"� _01   

 (1) xy= k (2) y=k log x  (3) y=kx  (4) logy = kx 
 
 
19. A pair of dice numbered 1, 2, 3, 4, 5, 6 of a six-sided die and 1, 2, 3, 4 of a four-sided die is rolled 

and the sum is determined. Let the random variable X denote this sum. Then the number of 
elements in the inverse image of 7 is 

 1,2,3,4,5,6 -
����<�  G�$� ��9+
 1,2,3,4 -! -
����<� ��.3 �$� ��9+
 �e�9(�� 
86<���<� �	
� ��<�
 -@�B. R<�� ����� _0��H$����*4". �K� R<��� 3E$3
 
&�)�f�; ��E  x  -.�. �H 7 �. ��0��G 7
���. 8G�;�B. -
�$��  

(1) 1    (2) 2    (3) 3    (4) 4 
 

20. Subtraction is not a binary operation in 

 �i��Q. jk 7.)6
 �J
  ��1 ��4#��� . 

(1) R   (2) Z     (3) N   (4) Q 
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SECTION/ �3�  – II 

Note:      (i) Answer any SEVEN questions / -�)�(P
 D= #!�$�%$3 #��(B. 7×2 =14 
        (ii) Question number 30 is compulsory / #!� -
 30 �<��( #!�)�3
.   

21. Find the inverse of the matrix ��3 25 �3�. 
 ��3 25 �3�-.4  �5. ��0��G ��
�. 
 
22. Write 


F�/�H��� in rectangular form . 

 

F�/�H���  �( �&W)� )9#� -="�.  

 

23. Solve the equation �, � 14�� � 45 � 0 

 �, � 14�� � 45 � 0 -.4 &�.��<�� _0$�.  
 
24. Find the principal value of cos�
 +
�-. 

 cos�
 +
�- �. c�.�� ����� ��
�. 
 

25. Find the equation of the tangent at t=2 to the parabola y2=8x.[Use Parametric form] 

 y2=8x -.4 �	)�,(�>$3 t=2 � �������<9. &�.��<�� ��
�. ["�J(�3 )9)��� �(.���"]  
 

26. Find the Area of the Triangle Whose vertices are A(3,-1,2) , B(1,-1,-3) and C(4,-3,1). 
 A(3,-1,2) , B(1,-1,-3) �>G
 C(4,-3,1) �*(>�4 8/A�;�B�,�� ���
� c$���J��. �	�;  

��
�.  

 
27 Evaluate lim8→FO � log � . 

 ���7�� lim8→FO � log � .  
 
28. If w(x,y,z)= ��0 � 0�Q � Q�� ,   �, 0, Q ∈ S,  find the differential dw.  
 w(x,y,z)= ��0 � 0�Q � Q�� ,   �, 0, Q ∈ S -H� dw �( ��
�. 
  
29. Evaluate @ �3�� � 4� � 5�B��F  

 ���7�� @ �3�� � 4� � 5�B��F   

 
30. Suppose that f(x) given below represents a probability mass function. 

x 1 2 3 4 5 6 

f(x) 5� 25� 35� 45� c 2c 

  Find the value of c. 
 I6 ��k��1 ��4 &�0; 7. )6��G )�	(G$���<��� c �. ����� ��
�. 

 x 1 2 3 4 5 6 

f(x) 5� 25� 35� 45� c 2c 
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SECTION/ �3�  – III 

Note:      (i) Answer any SEVEN questions / -�)�(P
 D= #!�$�%$3 #��(B. 7×3 =21 
        (ii) Question number 40 is compulsory / #!� -
 40 �<��( #!�)�3
.   

31. Find the rank of the matrix \ 2 �2�3 46 2
4 3�2 �1�1 7 ] by reducing it to a row-echelon form. 

 \ 2 �2�3 46 2
4 3�2 �1�1 7 ] -.4  �5. �	��� ��
�  

32. If 1⃗, 34⃗  are two vectors such that d1⃗ � 34⃗ d � |1⃗| , then prove that 21⃗ +34⃗   is  

perpendicular to 34⃗  1⃗, 34⃗  �*( �6 �)$�0�%$3 d1⃗ � 34⃗ d � |1⃗| -H�  21⃗ +34⃗  +
  34⃗  +
 I.G$���.G �&@3�" 
-! �G1�. 
 33. Find the square root of 6 � 8� .  6 � 8� . )0$� `�
 ��
�  

34. Find the value of sin�
 +sin /(. cos (. � cos /(. sin (.- 
 sin�
 +sin /(. cos (. � cos /(. sin (.- �. ���; ��
�.  
 35. Find the circumference and area of the circle �� � 0� � 2� � 50 � 7 � 0  �� � 0� � 2� � 50 � 7 � 0 -.4 )<���. �	�; �>G
 2>4,1 ��
�  
 36. Find the slope of tangent and normal to the curve �� � 0� � 20 � 0 at �-1,2� �� � 0� � 20 � 0 -.4 )�,)�	$3 (-1,2) -.4 ;�B5��" �������� �>G
 �&@���<9. &�f1  

��
�. 
 37. A coat of paint of thickness 0 2 . cm is applied to the faces of a cube whose edge is 10 cm. Use the differentials to find approximately how many cubic centimeters of paint is used to paint this cube. Also calculate the exact amount of paint used to paint this cube. 
10 �& O �$�  ,1 ���
� I6 �! &"	��. �$�@�%$3 0.2 �&.O �!��>3 
)0J
 L&���*.4". )��F���,� �(.����  K� �!&"	��. )0J�L/A>3 ���	�(���  
-���! �! �&.O  ,#>3 )0J
 �(.������<�" -!$ ��
� . ��^
 "�Q(��� -W),1 
)0J
 �(.������<�" -.���+
 ��
� . 
 38. Evaluate @ 8�8�
��8���  B��
   ���7�� @ 8�8�
��8���  B��
  

 39. Prove that l → �¬nop� ≡ ¬lo�¬nop� using truth table.   l → �¬nop� ≡ ¬lo�¬nop� -.��� ��f(<�)�! `�
 �G1�. 
 40. Solve s7s8 � 20 � <�8         _0$� s7s8 � 20 � <�8 
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SECTION/ �3�  – IV 

Note:      Answer all the questions /  �!�" #!�$�%$3
 #��(B$�1
  7×5 =35 

41. (i) Investigate the values of λ and µ the system of linear equations 
   2� � 30 � 5Q � 9; 7� � 30 � 5Q � 8; 2� � 30 � xQ � y have   �i�  no solution   �ii� a unique solution     �iii� an infinite number of solutions.   x, y �. -
��7>3 2� � 30 � 5Q � 9; 7� � 30 � 5Q � 8; 2� � 30 � xQ � y 

-.4 &�.����B. ���3���!" (i) (����6 _01
 ��>E	�"  (ii) I�	 I6 _0�)� 
��>E6$3
 (iii) -
�$��(>4 _01��,���>E6$3
 -.���! �	�f�. 

       [OR] 

(ii) If 1⃗ � ẑ � |̂, 34⃗ � ẑ � |̂ � 4}~, 5⃗ � 3|̂ � }~ and B⃗ � 2ẑ � 5|̂ � }~, verify that  
a. �1⃗ × 34⃗ � × �5⃗ × B⃗� � �1⃗, 34⃗ , B⃗�5⃗ � �1⃗, 34⃗ , 5⃗�B⃗ 
b. �1⃗ × 34⃗ � × �5⃗ × B⃗� � �1⃗, 5⃗, B⃗�34⃗ � �34⃗ , 5⃗, B⃗�1⃗ 
 1⃗ � ẑ � |̂, 34⃗ � ẑ � |̂ � 4}~, 5⃗ � 3|̂ � }~ �>G
 B⃗ � 2ẑ � 5|̂ � }~, -H� 7.)6)!)>�4 &'��0  
a. �1⃗ × 34⃗ � × �5⃗ × B⃗� � �1⃗, 34⃗ , B⃗�5⃗ � �1⃗, 34⃗ , 5⃗�B⃗ 
b. �1⃗ × 34⃗ � × �5⃗ × B⃗� � �1⃗, 5⃗, B⃗�34⃗ � �34⃗ , 5⃗, B⃗�1⃗ 

 

42. (i) On lighting a rocket cracker it gets projected in a parabolic path and reaches a maximum   

height of 4� when it is 6� away from the point of projection. Finally it reaches the 

ground 12� away from the starting point. Find the angle of projection. 

I6 	�$��<�)9(�!" ���%�"
 ���="  " I6 �	)�,(� ����5� �&�*4".  �.8/& 
8(	
 4O-t -<�
���"  " ���%����<� ����Q6K" *���<�� u	
 6O�����#^�," 
�G�(��*���<����12O �����#�  ��	�()K���*4". -H� ;4��<� ����� 
��	+�.D>�������
 -'���J
 ��
�. 

     [OR] 

(ii) If Q � � � �0 is a complex number such that �� +���
���
- � 0. Show that the locus of Q 

is 2�� � 20� � � � 20 � 0. 

 Q � � � �0 -H� �� +���
���
- � 0 � z �(����� 2�� � 20� � � � 20 � 0 -! �G1�  
 

43. (i) Solve the equation 6�, � 5�� � 38�� � 5� � 6 � 0 if it is known that 

� is a solution. 

  6�, � 5�� � 38�� � 5� � 6 � 0 -.4 &�.��<9>3 
�  I6 _0�)H� 74 _01��, ��
�. 

     [OR] 

(ii) Prove that tan�
 � � tan�
 0 � tan�
 Q � tan�
 � 8�7���87�
�87�7���8� 
 tan�
 � � tan�
 0 � tan�
 Q � tan�
 � 8�7���87�
�87�7���8� -! �G1�  
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44. (i) Sand is pouring from the pipe at the rate of 12cm3/s . The falling sand forms a  

cone on a ground in such a way the height of the cone is always one sixth of radius of 

base. How fast the height of sand cone increasing when the height is  4 cm? 

���� �6K" j�a ���<�
 �J��!" ��	+�. I6 R
; )9)��� D>���"*4".  �. 
�! ,1  ��'$3
 ]�
 12cm3/s .  �. 8(	
  4 �&.O �� �6$3
���="  �. 
8(	
  ��'$3
 ]���� ��
�.     

     [OR] 

 (ii) Find the Volume of a right circular cone with base Radius r and Height h. 
   9��$� �	
 r ��1
 8(	
 h ��1
 8�, I6 R
7. �!  ,�) ��
� 
 
45. (i) Find the dimensions of the rectangle with maximum area that can be inscribed in  

a circle of radius 10 cm. 
10 �&.O �	c�, )<�� �P�  ��$����
 �&W)�@�%� O���6 �	�;��( 
�&W)���. �'��J@��,$ ��
�. 

     [OR] 

(ii) Verify (a) closure Property (b) Commutative Property (c) Associative property 

(d)existence   of identity and (e) existence of inverse for the following operation  

On the given set. m*n=m+n-mn  , m,n∈ � 

|6G�;/ �&(Q * �!" m*n=m+n-mn  , m,n∈ � -! )�	(G$���<���, Z �!"   
(a)  ��1��
; (b) �'��>G��
; (c) �&0�;��
; (d) &�H��
; (e) -�0��4��
; 

�*)>�4 ��>G�,�� -! ��
�.   

 

46. (i) If u=sin�
 + 8�7√8�√7- , show that � 6�68 � 0 6�67 � 
�  �1:� . 
  u=sin�
 + 8�7√8�√7- -H� � 6�68 � 0 6�67 � 
�  �1:� -! �G1�  
     [OR] 

 (ii) Find the binomial distribution function for each of the following. 
(a) Five fair coins are tossed once and X denotes the number of heads. 
(b) A fair die is rolled 10 times and X denotes the number of times 4 appeared. 

  7.)6)!)>G$3 |6G�; �	)� ��J1
. 
(a) tK" �	�! ��J(@�� I6 c�4 2
����*.4! �>G
 ����B. -
�$���( x 

3E$*4" -.�. 
(b) I6 �	�! ���� 10 c�4 86<����*4" �>G
 -
 4  ���.G)�. -
�$���( x 

3E$*4" -.�.   
 

47. (i) The region enclosed by the circle �� � 0� � 1� is divided into two segments by the  

line x=h . Find the area of the smaller segment. �� � 0� � 1�-.4 )<��� 8�,  	@���. �	��� x=h -.4 ���� �6 �3�(�� 7'$*4" 
-H� AE( �3�5. �	���$ ��
�. 

     [OR] 

 (ii) Find the particular solution of the differential equation  

  �3�0 � 0��B� � ��� � �0�B0 � 0 ��p � � 1 1:B 0 � 1   
  jk$�
� )��$��= &�.��<9. ���"� _0#�! ��
�  �3�0 � 0��B� � ��� � �0�B0 � 0 ��p � � 1 1:B 0 � 1 
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ANSWER KEY – MODEL QUESTION PAPER NO 1    SECTION – I 
Q.NO ANSWER Q.NO ANSWER 

1 (2) – 80 11 (2) 
,�/ radians/sec    

2 (1) � 2 �5�3 8 � 12 (3) (1,0) 

3 (1) 1 � � 13 (2) 0 � ;<=>?8 
4 (2) 

�
���  14 (2) 

/  

5 (4) -4 15 (3)  
/�     

6 (3) 
(� � � 16 (2)  

�(EI
H  
7 (4) tan�
 +
�- 17 (4) 3.5 

8 (1) Major Axis / ��<�/2 18 (3) y=kx 

9 (4) 9   19 (4) 4 

10 (2) 34⃗   20 (3) N 

SECTION II 

Q.NO ANSWER Q.NO ANSWER 

21 �13 81 1� 26 12 √165 

22 54 �1 � �� 27 0 

23 3, -3 , √5, -√5 28 B� � �2�0 � Q��B� � �20Q � ���B0� �2Q� � 0��BQ 
24 '3 29 24 

25 x-2y+8=0 30 1/5 
SECTION III 

Q.NO ANSWER Q.NO ANSWER 

31 ρ�	� � 3 36 Slope of tangent 1/3  
Slope of Normal -3 

32 To Prove  37 60cm3, 61.2 cm3   

33 ±�2√2 � �√2� 38 ��� 3227 

34 '3 39 To Prove 

35 Circumference is '  ; Area is 
(, 40 0<�8 � <8 � ; 

SECTION IV 

Q.NO ANSWER  ANSWER 

41 (i) λ � 5, x ≠ 5 & x ≠ 9, x � 5& x � 9 Or (ii) To Prove 

42 (i) tan�
 +,�- Or (ii) To Prove 

43 (i) 3, 

�  , �2 , � 
� Or (ii) To Prove 

44 (i)

,K(  5��/9<5 Or (ii) 

(�J��  

45 (i)20√2, 20√2 Or (ii) Satisfies all expect inverse.  

46 (i) To Prove  Or (ii) ���� � +/8- +
�-� , � � 0,1,2 … : 

���� � �10� � �16�8 �56�
F�8 , � � 0,1,2. .10 

47 (i)1� cos�
 +�E- � ℎ√1� � ℎ� Or (ii)��0� � 2��0 � 3 
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KNOWLEDGE INSITITUTE OF TECHNOLOGY 
Kakapalayam (PO), Salem – 637 504, Tamil Nadu 

 

HIGHER  SECONDARY SECOND YEAR/ ������ �	
��
 �
������� �	
��
 �
������� �	
��
 �
������� �	
��
 �
�    
MATHEMATICS / ���
���
���
���
 

MODEL QUESTION PAPER – 2 

Time Allowed: 2.30 Hours]                         [Maximum Marks:90 
��	
       : 2.30 ��         ����� �����
�� 90  

Instructions: (a)  Check the question paper for fairness of printing. If there is any lack of  

    fairness, inform the Hall Supervisor immediately. 
  .   �!�" #!�$�%
 &'(�� ��)�*+�,�� -.���!/ &'��0�"$����,1
.      
      /2���#� 3�456�7.  �4$ �
������,'�
 8�!9(�� ��'#$�1
.  

       (b)  Use Blue or Black ink to write and underline and pencil to draw diagrams.  
        �.  :�
  ��" �6�; ��5�! ��<��� -=")�>3
,  9$���9�)�>$3
  

     �(.���� �)
�
. ��@�� )�	)�>3 ��.A� �(.����1
.   
 

SECTION/ �3�  – I       

Note:  (i)  All questions are compulsory.              20X 1 =20 
              �!�" #!�$�%$3
 #��(B$�1
  

(ii)  Choose the correct or most suitable answer from the given four 
     alternatives. Write the option code and the corresponding answer. 

����$���<� ��.3 #���B� C�1
 D>;��( #��5�! 3EF<��. �&0�" -=�1
. 

01.   If A�1 �21 4 � � �6 00 6�, then A=  

A�1 �21 4 � � �6 00 6�, -H� A= 

(1) �1 �21 4 �  (2) � 1 2�1 4�  (3) � 4 2�1 1�  (4) �4 �12 1 � 
 

02.   If A , B and C are invertible matrices of some order , then which one of the  

following is not true?  

A , B �>G
 C -.�! ��0��G ��J��$�)�G D��P���6 )'�&5� �6�7. 
7.)6)!)>G� -" 8
��(��?   
(1) 1B� 	 � |	|	�
    (2) 1B��	
� � �1B�	��1B�
� 
(3) B<�	�
 � �B<�	��
   (4) �	
;��
 � ;�

�
	�
 
 

03.   If Z= 
�√����G  ����,�J

�K�H��J  , then |Q| is equal to  

Z= 
�√����G  ����,�J

�K�H��J  -H� ,  |Q| �. ���;   
(1) 0   (2) 1   (3) 2   (4) 3 

 

04.    The Volume of the parallelepiped whose three coterminous edges are represented  

by the vectors z⃗ � |⃗, |⃗ � }4⃗  , }4⃗ � z⃗  z⃗ � |⃗, |⃗ � }4⃗  , }4⃗ � z⃗ �*()>�4  ������ c�!�,�� ���
� ��J�	 �
���. �! ,1  
  (1) 2   (2) 3   (3) 4   (4) 1 
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05.   A polynomial equation in x of degree n always has  

(1) n distinct roots     (2) n real roots   

(3) n imaginary roots    (4) at most one root. 

  x � n �9+�, I6 ��^G�;$ ����) ��>G�, `�@�� 

(1) n �)W�)G �9+�, `�@��   (2) n ��f�(
 `�@��  

(3) n �����
 `�@��   (4)  ���<&
 I6 `�
   

 

   06.   sin�
 +�/- �  cos�
 +
�
�- � sec�
 +/�- �  csc�
 +
�
�-is equal to  

  sin�
 +�/- �  cos�
 +
�
�- � sec�
 +/�- �  csc�
 +
�
�- -.��. ���;  
  (1)2'       (2) '      

(3) 0       (4)tan�
 
�H/  

 

    07.  The equation tan�
 � – cot�
 � �  tan�
 + 
√�- has  

  (1) No Solution    (2) unique solution 

  (3) Two Solution     (4) Infinite number of solution  

                      tan�
 � – cot�
 � �  tan�
 + 
√�- -.4 &�.��<9>3  

  (1)_01 ����      (2) I6 _01  

  (3) �6 _01      (4) -
J>4 _01  

 

    08.  Consider an ellipse whose centre is of the origin and its major axis is along x-axis.  

If its eccentricity is 
�/ and the distance between its foci is 6, then the area of the 

quadrilateral inscribed in the ellipse with diagonals as major and minor axis of the 
ellipse is 
��(
 ���;�B(��1
 ��<�/2 x   /&��1
 8�, :�)<���$ �6��� �����.  �. 
��(������ ��1 �/  �>G
 3#(@�%$*���( 8�, u	
 6 -H�  K� :�)<���. 8��, 
��<�/2 �>G
 3>4/2��, `�, #<�@�,�� ���
� )�	(���
 ��>�	��. �	�;   
(1) 8    (2) 32    (3) 80    (4) 40 
 

     09.  If a vector �⃗ lies in the plane of  �⃗ and �⃗ , then  

           �⃗ �>G
 �⃗ �*(�)  ��K"�, �,��� �⃗  ��K"�," -H� , 
  (1)��⃗ �⃗ �⃗ � � 1        (2) ��⃗ �⃗ �⃗ � � �1                (3) ��⃗ �⃗ �⃗ � � 0        (4) ��⃗ �⃗ �⃗ � � 2 

 

      10.  The equation of the ellipse whose centre is (0,0) , focus is (-3,0) and semi major axis is 5 is  
(0,0) �( ��(���1
 (-3,0) �( 3#(���1
,  �	 ��<�/A. :,
 5 ��1
 ���
� 
:�)<���. &�.���   

(1) 
8J
�/ � 7J


H � 1    (2) 
8J

H � 7J

�/ � 1     (3) 
8J

H � 7J


� � 1    (4) 
8J

H � 7J

. � 1    
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11. A stone is thrown up vertically. The height it reaches at time t seconds is given by 
x=80� � 16��. The stone reches the maximum height in time t seconds is given by  
�� �����	 
��
���� �������� ��������	. t ������  	  !"#� $��% 
x= 80� � 16��. ��  ���(� $���!� t )��* ������  !"#��� t +�	   
(1) t=2  (2) t= 2.5   (3) t=3   (4) t= 3.5 
 

       12. The curve y=1�, � 3�� with ab>0 
  (1) has no horizontal tangent (2) is concave up 
  (3)is concave down   (4) has no points of inflection  
  y=1�, � 3�� -.4 )�,)�	  
  (1) *���<� �������� ��4#���   (2) ��>;4��� 3i1  
  (3)jk;4��� 3i1     (4) )�,1��>G� ;�B�( ��4#���  
 
      13.  If f(x)= < ¡

 , then the Value of f(0) is 

  f(x)= < ¡
 -H� f(0) �. ���;  

(1) <�   (2) e  (3) 1  (4) <  
 

      14.  If u(x,y)=<8J�7J , then 
6�68 is equal to   

  u(x,y)=<8J�7J , -H� 6�68 . ���;  

  (1) <8J�7J
    (2) 2xu  (3) ��u  (4) 0�u 

      

      15.  The value of  @ <¢£¤J 8  cos�[�2: � 1��](F   B�  �9 

  @ <¢£¤J 8  cos�[�2: � 1��](F   B�  �. ���; 
  (1) 

(�     (2) '   (3) 0   (4) 2 

 

      16.  The value of  @ �sin�
 ��� B� �9 EF  

  @ �sin�
 ��� B�  EF  �. ���; 
  (1) 

(J, � 1    (2) (J, � 2  (3) 
(J, � 1  (4) 

(J, � 2 

 

     17.  G is a Group and a∈ G , Then �1�
��
 is 
  (1) 1��    (2) 1�
  (3) 1�   (4) a  

 

     18.  The solution of 
6768 � l���0 � 0 is 

  6768 � l���0 � 0 �. _01  

  (1) 0 � 5<@ §s8   (2) 0 � 5<� @ §s8  (3) � � 5<� @ §s7 (4) � � 5<@ §s7 
 

19. A random variable X has binomial distribution with n = 25 and p = 0.8 then standard 
deviation of X is 

 n=25 �>G
 p= 0.8 ���
� I6 |6G�; �	)Q� &�)�f�; ��E x -H� �<�#�$���. ���;  

  (1) 6    (2) 4    (3) 3    (4) 2 
 
       20. Which one of the following is a binary operation on N? 

(1) Subtraction  (2) Multiplication  (3) Division   (4) All the above 
7.)6��)�B� -" N -. O" Z0 |6G�;/ �&(Q �3
. 
(1) �i���   (2) ��6$��   (3) )3���   (4)  �!�"
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SECTION/ �3�  – II 

Note:      (i) Answer any SEVEN questions / -�)�(P
 D= #!�$�%$3 #��(B. 7×2 =14 
        (ii) Question number 30 is compulsory / #!� -
 30 �<��( #!�)�3
.   
21. Simplify ∑ ���/F
F��
 . 

 26$3� ∑ ���/F
F��
 .  
 
22. Find the number of positive and negative roots of the equation 

 �C � 6�H � 7�/ � 5�� � 2� � 2 . �C � 6�H � 7�/ � 5�� � 2� � 2 -.4 &�.��<9. C�� �>G
 3�4 _01�B.  
-
�$���( ��
� . 
 

23. Find the centre and radius of the following circles. �� � �0 � 2�� � 0 

 �� � �0 � 2�� � 0 -.4 )<���. ��(
 �>G
 �	
 ��
�. 
 
24. Find the angle between the planes p⃗. �ẑ � |̂ � 2}~� � 3  and 2x-2y+z=2 . 

 p⃗. �ẑ � |̂ � 2}~� � 3  �>G
 2x-2y+z=2 �*( �,@�%$3 �����<� ���J
 ��
�. 
 
25. Write the McLaurin series expansion for ex.  

 ex �. ��$��0 #'�) ��
�  
 

26. Using derivative, find the approximate percentage increase in the area of a circle if its 

radius is increased by 2% . 
 I6 )<���. �	
  2%  ��'����  �. �	��,#� D>��
 &�#*� 7�a�( ��
�.  
 

27. Evaluate @ sin� �   B�Ï–Ï  

 ���7�� @ sin� �   B�Ï–Ï   

 

28. Find the solution to the differential equation 
s7s8 � ��<��7 

 )��$��= &�.��<�� _0$� s7s8 � ��<��7  
 
29. Three fair coins are tossed simultaneously. Find the probability mass function for 

number of heads occurred. 
 `.G �	�! ��J(@�� I�	 ��	��� 2
����*.4!. *��$3
 ����%$��! ��k��1 ��4/ 

&�07�! ��
�.   
 
30. Prove that n ⟶ l ≡ ¬l → ¬n  

 n ⟶ l ≡ ¬l → ¬n -.��� ��f  <�)�J `�
 �G1�.  
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SECTION/ �3�  – III 

Note:      (i) Answer any SEVEN questions / -�)�(P
 D= #!�$�%$3 #��(B. 7×3 =21 
        (ii) Question number 40 is compulsory / #!� -
 40 �<��( #!�)�3
.   

31. If 	 � 
. \�8 1 44 4 71 �8 4], prove that 	�
 � 	ª 
 	 � 
. \�8 1 44 4 71 �8 4], -H�	�
 � 	ª -! �G1�. 
32. Prove by vector method that the area of the quadrilateral 	
;« having diagonals 	;and 
«is 


� d	;44444⃗ × 
«444444⃗ d.  
 AC �>G
 BD �*()>�4 `�� #<�@�,�� ���
� I6 ��>�	��. �	�; 
� d	;44444⃗ × 
«444444⃗ d -! 

�)$�0 c�45� �G1�.  
33. Represent the complex number 1 � �√3 in polar form.  1 � �√3 �( ����0 )9)��� -="�.  
34. If l and n are the roots of the equation �� � :� � : � 0 , show that ­§® � ­®§ � ­�̄ � 0.  
 �� � :� � : � 0 �. `�@��  p �>G
 q -H� ­§® � ­®§ � ­�̄ � 0. -! �G1� 
 35. Find the value of  2 cos�
 +
�- � sin�
 +
�- 

 2 cos�
 +
�- � sin�
 +
�- . �����$ ��
�  
36. If the equation 3�� � �3 � l��0 � n0� � 2l� � 8ln represents a circle, find l and n. Also determine the centre and radius of the circle.  3�� � �3 � l��0 � n0� � 2l� � 8ln -.�"I6 )<���. &�.��� -H� p �>G
 q �.  

����� ��
�. ��^
 )<���. ��(
 �>G
 �	��� �J$*�.  
37. If the radius of the sphere, with radius 10 cm, has to decrease by 0.1cm , approximately 

how much will it’s volume decrease? 
 10 �&.O �	c��( ���,��� �	
 0.1 �&.O 3�4*4" -H�  �. �! ,1 -W),1 3�4*4"? 
 

38. Evaluate @ s8
�/ ¢£¤J 8J̈F  

 _0$� @ s8
�/ ¢£¤J 8J̈F  

 
39. Find the mean and variance of random variable, X whose probability density function is  

f(x) = °x<�±8     ��p � ≥ 00          ��ℎ<p��9<  

 X -.4 &�)�f�; ��E5. ��k��1  �0��/&�0; f(x) = °x<�±8     ��p � ≥ 00          ��ℎ<p��9< -H� &	�&' �>G
 
�	)>�9 ��
�   

 
40. Find the local extrema of the function f(x) = �, � 32 � . 
 -.4 &�07. ��
&�0K�  G� ���;��, ��
�.  
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SECTION/ �3�  – IV 

Note:      Answer all the questions /  �!�" #!�$�%$3
 #��(B$�1
  7×5 =35 

41. (i) Solve the following system of linear equation  

  � � 0 � 2Q � 7  ,    3� � 40 � 5Q � �5  ,   2� � 0 � 3Q � 12 
  jk���
 ��'( &�.��<�� ���3��� _0$�                                        
           � � 0 � 2Q � 7  ,    3� � 40 � 5Q � �5  ,   2� � 0 � 3Q � 12 
     [OR] 

(ii) Cross section of a Nuclear cooling tower is in the shape of a hyperbola with 

equation 
8J

�FJ � 7J
,,J � 1The tower is 150m tall and the distance from the top of the 

tower to the centre of the hyperbola is half the distance from the base of the tower 
to the centre of the hyperbola. Find the diameter of the top and base of the tower. 

 
I6  � 8��3B�<�
 u�.3G$3 �)<�  ��	)�,( )9#� 8�,". ��^
 

 �.&�.��� 8J
�FJ � 7J

,,J � 1 u
 150O 8(	c��(". ��^
  ��	)�,(��.��(��Q6K" 
u�.����3�$��! u	
 ��(��Q6K"  9��3�$3 8�,u	��� ���(��8�,". 
u�.��>�3� �>G
  9��3�5.#<�@��,$��
�. 

42. (i) If l and n are the roots of the equation �� � :� � : � 0,show that­§® � ­®§ � ­�̄ � 0.  

  �� � :� � : � 0 �. `�@�� p �>G
 q -H� ­§® � ­®§ � ­�̄ � 0 -! �G1�  
     [OR] 

(ii) If tan�
 � � tan�
 0 � tan�
 Q � ', show that  � � 0 � Q � �0Q 
 tan�
 � � tan�
 0 � tan�
 Q � ' -H� � � 0 � Q � �0Q -! �G1�.  

43. (i) Obtain the Cartesian equation for the locus of Q � � � �0  in each of the following case:   
        |Q � 4|� � |Q � 1|� � 16 
  Q � � � �0 -H� Z �. �(������( |Q � 4|� � |Q � 1|� � 16 �( ���G�" ��
�  

     [OR] 

(ii) Find the parametric form of vector equation, and Cartesian equations of the plane passing  
through the points �2, 2, 1�, �9, 3, 6�  and perpendicular to the plane 2� � 60 � 6Q � 9 .  �2, 2, 1�, �9, 3, 6�  -.4 ;�B )i(��1
 2� � 60 � 6Q � 9 -.4 �,��>3 �&@3����1
 8�,  
�,��. �)$�0 �>G
 ��0�A(. &�.�����, ��
�.  

44. (i)  Evaluate lim8→J̈
�sin ��¶·¸ 8        ���7�� lim8→J̈

�sin ��¶·¸ 8 
     [OR] 

 (ii) Find the Area of the region bounded by the parabola 0� � � and the line 0 � � � 2  

  0� � � -P
 )�,)�	 0 � � � 2 -P
 ���<��.  ����
 �	��� ��
�. 
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45. (i) Find the points on the curve y=x3  at which the slope of the tangent is equal to y  

coordinate of the point.  
y=x3  -.4 )�,)'5. O"�, ;�B5. y �(  /2/ �����1
 ���� ���<9. &�f1
 
&���� 8�,�9 ;�B��, �
�E�. 

     [OR] 

(ii) Two balls are chosen randomly from an urn containing 8 white and 4 black balls. 

Suppose that we win Rs 20 for each black ball selected and we lose Rs10 for each 

white ball selected. Find the expected winning amount and variance. 
  8 �)��, �>G
 4 �6�; �K"�� ���
� I6 R�� 5Q6K" �6 �K"�� &�)�f�; 

c�45� ��0K���$����*.4!. ��0K���$����
 IW�)�6 �6�; �K"$3
 �.20 
�)�^
 �����(��1
 ��0K���$����
 IW�)�6 �)��, �K"$3
 �10 ���>3
 
�����(��1
 �6"�. -�0��0$����
 �)�^
 ������( �>G
 �	)>�9 ��
�. 
 

46. (i) Show that @ �tan�
 � � tan�
�1 � ���B� � (� � log 2
F  

  @ �tan�
 � � tan�
�1 � ���B� � (� � log 2
F  -! �G1�.  

     [OR] 

(ii) Assume that the rate at which radioactive nuclei decay is proportional to the 
number of such nuclei that are present in a given sample. In a certain sample 10% 
of the original number of radioactive nuclei have undergone disintegration in a 
period of 100 years. What percentage of the original radioactive nuclei will 
remain after 1000 years? 
I6 ���'5� ��J���
 ��'($�  �$�6$�� A��1G
 ]���!"  K��	���  K� 
���'5� ��J ���
  �$�6$�B. -
�$��$3 #*����  ��K"�,". 100 �
� ��� 
����)B5� I6 ���'5� �	
���� ��J���
 ��'($�  �$�6$�B. -
�$��5� 
10% A��1G*4". 1000 �
��� c9#� �	
���� ��J���
 ��'($�  �$�6$�B. 
-
�$��5� -W),1 O�C6$3
? 

 

47. (i) Let ���, 0, Q� � 
¹8J�7J��J  , ��, 0, Q� ≠ �0,0,0�. ºℎ�� �ℎ1�  6J»68J � 6J»67J � 6J»6�J � 1 

  ���, 0, Q� � 
¹8J�7J��J  , ��, 0, Q� ≠ �0,0,0� -H� 6J»68J � 6J»67J � 6J»6�J � 1 -! ��
7. 

     [OR] 

(ii) Verify (a) closure Property (b) Commutative Property (c) Associative property 

(d)existence   of identity and (e) existence of inverse for the operation +5 on Z5   

 Using table corresponding to the addition modulo 5.  
�<� R<�� �&(Q +5 �( ���G�" Z5  (a)  ��1��
; (b) �'��>G��
; (c) �&0�;��
; 
(d) &�H��
; (e) -�0��4��
; �*)>�4 ��>G�,�� -! ��
�.   

 
    
       

 

***************** 
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ANSWER KEY – MODEL QUESTION PAPER NO 2 
SECTION – I 

Q.NO ANSWER Q.NO ANSWER 

1 (3) � 4 2�1 1�  11 (2) t= 2.5 
2 (2) 1B��	
� � �1B�	��1B�
� 12 (4) has no points of inflection 

)�,1��>G� ;�B�( ��4#��� 
3 (3) 2  13 (2) e 

4 (1) 2  14 (2) 2xu 

5 (2)n imaginary roots  15 (3) 0 

6 (3) 0   16 (4) 
(J, � 2 

7 (2) unique solution  / I6 _01 17 (4) a 

8 (4) 40 18 (2) 0 � 5<� @ §s8  
9 (3) ��⃗ �⃗ �⃗ � � 0         19 (4) 2 

10 (1) 8J
�/ � 7J


H � 1    20 (2) Multiplication 
ெப��க� 

SECTION II 

Q.NO ANSWER Q.NO ANSWER 

21 1-i 26 4%  

22 One Positive Roots & At least two 
now negative Roots . 

27 ' � 24  

23 Centre (0,-2) . Radius is 0. 28 2<�7 � �, � ; 

24 θ � cos�
� 23√6� 29 
f(x)=½
K�K

� � 0,3� � 1,2 

25 <8 � 1 � �1! � ��2! � ⋯. 30 To Prove  

SECTION III 
Q.NO ANSWER Q.NO ANSWER 

31 To Prove 36 C(1,0) , r=5 Units   

32 To Prove 37 40 ' cm3 

33 2 +5�9 +'3 � 2}'- � � sin +'3 � 2}'-- 38 '2√6 

34 To Prove 39 1x  1:B 2x�  
35 5 '6  

40 Loc/ Max at x=0 Loc/min value is 0 
Loc/min at x=1 loc/min value is -2 

SECTION IV 

Q.NO ANSWER  ANSWER 

41 (i)� � 2 , 0 � 1 1:B Q � 3 Or (ii) 45.41m ,  74.45 m  

42 (i) To Prove Or (ii) To Prove 

43 (i) 6x+1=0  Or (ii)p⃗. �3ẑ � 4|̂ � 5}~� � 9; 3� � 40 � 5Q � 9 � 0 
44 (i) 


  Or (ii) 9/2 units  

45 (i) (0,0) and (3,27) Or (ii) Mean o , Variance 
,FFF

  

46 (i)To Prove Or (ii) .ÀÁ

FÂ % of the radioactive element 

Will remain after 1000 yrs. 

47 (i) To Prove Or (ii) satisfies all axioms.  
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��
 �
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��
 �
������� �	
��
 �
�    
MATHEMATICS / ���
���
���
���
 

MODEL QUESTION PAPER – 3 

Time Allowed: 2.30 Hours]                         [Maximum Marks:90 
��	
       : 2.30 ��         ����� �����
�� 90  

Instructions: (a)  Check the question paper for fairness of printing. If there is any lack of  

    fairness, inform the Hall Supervisor immediately. 
  .   �!�" #!�$�%
 &'(�� ��)�*+�,�� -.���!/ &'��0�"$����,1
.      
      /2���#� 3�456�7.  �4$ �
������,'�
 8�!9(�� ��'#$�1
.  

       (b)  Use Blue or Black ink to write and underline and pencil to draw diagrams.  
        �.  :�
  ��" �6�; ��5�! ��<��� -=")�>3
,  9$���9�)�>$3
  

     �(.���� �)
�
. ��@�� )�	)�>3 ��.A� �(.����1
.   
 

SECTION/ �3�  – I       

Note:  (i)  All questions are compulsory.              20X 1 =20 
              �!�" #!�$�%$3
 #��(B$�1
  

(ii)  Choose the correct or most suitable answer from the given four 
     alternatives. Write the option code and the corresponding answer. 

����$���<� ��.3 #���B� C�1
 D>;��( #��5�! 3EF<��. �&0�" -=�1
. 
01.   If 	ª  	�
 is symmetric , then A2 =  	ª  	�
 �!" &�/�0 -H� A2 = 

(1) 	�
  (2) �	ª��  (3) 	ª  (4) ) �	�
�� 
 

02.   If A = Ä�/ ,/� �/
Å and 	ª � 	�
, then the value of x is  

A = Ä�/ ,/� �/
Å �>G
 	ª � 	�
, -H� x . ���;  

(1) � ,/   (2) 
��/    (3) 

�/  (4) 
,/ 

 

03.   If |Q| � 1 , then the value of 

��
��̅ is |Q| � 1 -H� 
��
��̅ . ���;  

(1) Z    (2)  Q̅   (3) 

�  (4) 1  

 

04.   If z is a complex numbers such that zÇ;\S and z+ 
� ÇR, then |�| is  
Z -.4 �����
J�!"  zÇ;\S ��1
 z+ 
� ÇR -!1
 �6K��� |�| . ���;  
(1) 0   (2) 1   (3) 2  (4) 3 
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05.    The polynomial �� � }�� � 9� has three zeros if and only if, k satisfies  �� � }�� � 9� -P
 ��^G�;$ ����)$3 `.G ��f�(
 LMN(��$*�� �6���>3 
���)(�!"
 �>G
 ���"��!"��! ��K��!  
(1) |}| ≤ 6   (2) k=0  (3) |}| > 6 (4) |}| ≥ 6 

 

06.   If sin�
 � � sin�
 0 � sin�
 Q � �(�   then the value of 

            ��F
C � ��F
K � ��F
. � .8ÀÁÀ�8ÀÁÀ�8ÀÁÀ is  
 sin�
 � � sin�
 0 � sin�
 Q � �(�  -H� , ��F
C � ��F
K � ��F
. � .8ÀÁÀ�8ÀÁÀ�8ÀÁÀ . ���;  

(1) 0   (2) 1  (3) 2  (4) 3 

 

07.   sin�tan�
 �� , |�| < 1  is equal to  sin�tan�
 �� , |�| < 1  -.��>3 &�
  
(1) 

8√
�8J  (2) 

√
�8J  (3) 


√
�8J  (4) 
8√
�8J 

 

08.    Area of the greatest rectangle inscribed in the ellipse 
8J
EJ � 7J

ËJ � 1 is 

8J
EJ � 7J

ËJ � 1 -.4 :�)<��P� )�	(���
 C���6
 �&W)���. �	�;  
(1) 2ab  (2) ab   (3) √13  (4) 

EË 
 

09.   The focus of the parabola 0� � 8� � 20 � 17 � 0 is 0� � 8� � 20 � 17 � 0 -P
 �	)�,(��. 3#(
  
(1) (1,4)  (2) (3,1)  (3) (4,1)   (4) (1,3)  

 
10.     Which of the complex number is nearer to origin ? 

jk$�
� �����
�B� ��;�B$3 C�  6*� 8�, �����
 -"?  
(1) 1+4i  (2) -3+2i  (3) 4-3i  (4) 1+2i  

  

11.   The tangent to the curve 0� � �0 � 9 � 0 is vertical when  0� � �0 � 9 � 0 -.4 )�,)�	5. �������� -����=" ���$3���� �6$3
 ? 
(1) y=0  (2) y=±√3  (3) y=


�   (4) y=±3 

 
12.   The maximum product of two positive numbers, when their sum of the squares is 200 , is   

 �	
� C�� -
�B. R��� 200 -H�  )>E. ��6$�� ��H. ��6� ���;  
 (1) 100   (2) 25√7   (3) 28   (4) 24√14 
 

13.   If u=�708 , then � 6�68 � 0 6�67 � 

u=�708 -H� � 6�68 � 0 6�67 �  
(1) (x+y) u  (2) (x+y+log u)u (3) x+y+logu (4) u(x+y+logu)u  

 

14.  If we measure the side of a cube to be 4 cm with an error of 0.1 cm, then the error in our     

calculation of the volume is 

(1) 0.4 cu.cm   (2) 0.45 cu.cm  (3) 2 cu.cm   (4) 4.8 cu.cm 
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I6 �! &"	��. �$�  ,1 4 �&.O, �$�  ,#. 7�a 0.1 �&.O -H�  �. �! 
 ,#� D>��
 7�a  
(1) 0.4 �! �& .O   (2) 0.45 �! �& .O   (3) 2 �! �& .O   (4) 4.8 �! �& .O   

 

15.   The Value of @ sin� � cos �  B�J̈–J̈   

  @ sin� � cos �  B�J̈�J̈  �. ���; 

  (1)  
��   (2) 


�   (3) 0  (4) 
�� 

 

16.  If @ 
,�8JEF  dx = 
(K then a is  

  @ 
,�8JEF  dx = 
(K -H� a �. ���; 

(1) 4   (2) 1   (3) 3  (4) 2  
 

17. A=�0 11 1� and B=�1 10 1� then A ⋀ B  

 A=�0 11 1� �>G
 B=�1 10 1� -H� A ⋀ B 

 (1) �0 11 1�  (2) �1 10 1�  (3) �1 11 1� (4) �0 10 1� 
 

18. The solution of the differential equation 
6768 � 2�0 is 6768 � 2�0 -P
 )��$��= &�.��<9. _01   

(2)  (1) 0 � ;<8J
  (2) 0 � 2�� � ; (3) 0 � ;<�8J � ; (4) 0 � �� � ; 

 
19. Which of the following is a discrete random variable? 

I. The number of cars crossing a particular signal in a day. 
II. The number of customers in a queue to buy train tickets at a moment. 
III. The time taken to complete a telephone call. 
(1) I and II   (2) II only   (3) III only   (4) II and III 
7.)6)!)>G� -" �H��� &�)�f�; ��E  
i. I6 ��B� 3E�7<� &C$���($ ��$3
 �*=K"�B. -
�$��  
ii. I6 3E�7<� �J��� ����0 )
9 �(J/�<� )�@� )'�&5� ����6$3
 

�(��B. -
�$��  
iii. I6 �������A  �a��� �<��� ��41 �&f+
 ���
  
(1) I �>G
 II   (2) II �<�
   (3) III �<�
  (4) II �>G
 III 

 

20.     The operation * defined by a*b = 
EËC  is not a binary operation on  

* -.4 |66�;/ �&(Q a*b = 
EËC   -! )�	(G$����*4" .* O"  |66�;/ �&(Q ���" ?   

  (1) Q+  (2) Z   (3) R  (4) C  
 

SECTION/ �3�  – II 

Note:      (i) Answer any SEVEN questions / -�)�(P
 D= #!�$�%$3 #��(B. 7×2 =14 
        (ii) Question number 30 is compulsory / #!� -
 30 �<��( #!�)�3
.   
21.   Solve 6x-7y = 16 , 9x-5y=35 By using Cramer’s Rule.  

 *�	�0 #��( �(.���� _0$� : 6x-7y = 16 , 9x-5y=35. 
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22.   Prove that z is real if and only if � Q̅ .  
 Z I6 ��f-
J�� �6K��� �<��� Q � Q̅ -! �G1�.  
 

23.  If x� � 2�k � 2�x � 9k � 0 has equal roots find k. 
  X� � 2�k � 2�x � 9k � 0 �. `�@�� &�
 -H� k �. ����� ��
�.  
 

24. Evaluate sin�cos�
 
�� . 
 sin�cos�
 
�� �. ����� ��
�.  
 

25. The line  3x+4y-12=0 meets the coordinate axes at A and B . Find the equation of the 
circle drawn on AB as diameter. 

 3x+4y-12=0 -.4 ��0���� �(  /2 ������, c�4�( A  �>G
 B �*( ��@�B� 
&K�$*4". AB �( #<���� ���
� )<���. &�.��� ��
�.  

 
26. Find the length of the perpendicular from the point (1,-2,3) to the plane x-y+z=5. 
 (1,-2,3) -.4 ;�B5Q6K" x-y+z=5 -.4 �,��>3 )�	(��<� �&@3�"$���<9. :,���$ 

��
�.  
 
27. The sides of the equilateral triangle are increasing at the rate of 2 cm/sec . Find the rate at 

which its area increases , when side is 10 cm long.  
 I6 &��$� c$���J��. �$�
  2 �&.O/ #!�9 ]����  ��'����  �. �$�
 10 �&.O �� 

�6$3
���=" �	�;  ��'$3
 ]�
. 
 

28. Evaluate @ 8G�
8J  B��
  

 ���7� @ 8G�
8J  B��
  

 

29. Solve 
6768 � 78 � 9�:�. 

 _0$� 6768 � 78 � 9�:�. 
 
30. Prove that, In an algebraic structure the identity element (if exist) must be unique. 
 I6 3���>3 &�H  8G�; �6$3��(�!�  " I6����.�� )�fK" -! �67. 
 

SECTION/ �3�  – III 

Note:      (i) Answer any SEVEN questions / -�)�(P
 D= #!�$�%$3 #��(B. 7×3 =21 
        (ii) Question number 40 is compulsory / #!� -
 40 �<��( #!�)�3
.   

31. If 	 � \0 1 11 0 11 1 0], show that 	�
 � 
� �	� � 3�� 
 	 � \0 1 11 0 11 1 0] -H� 	�
 � 
� �	� � 3�� -! �G1� . 
 32.  Find the fourth roots of unity  I.E. ��.��
 �9 `���� ��
�  
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33. Solve: �2� � 1��� � 3��� � 2��2� � 3� � 20 � 0   _0$� �2� � 1��� � 3��� � 2��2� � 3� � 20 � 0 
 

34. Find the value, if it exists. If not, give the reason for non-existence. tan�
 +sin +� /(� -- 
���; 8�,��H� tan�
 +sin +� /(� -- ���; ��
�. ���; �����(H�  �>��! ��	J
 �6�.  
 35. If U�x,y,z� � log��� � 0� � Q�� find 6Ï68 � 6Ï68 �  6Ï6�   

 U�x,y,z� � log��� � 0� � Q�� -H�  6Ï68 � 6Ï68 � 6Ï6� �($ ��
�.  

 36. Find the volume of the spherical cap of height h cut of from a sphere of radius r.   �	
 r �>G
 h 8(	
 ���
� I6 ���,��. ����75. �! ,1 ��
�  
  

37. Solve sin s7s8 � 1,   0��� � 1 
 _0$� sin s7s8 � 1,   0��� � 1 
 

38. Verify that �lÑ̅n� ∧ �lÑ̅¬n� is contradiction. 
 �lÑ̅n� ∧ �lÑ̅¬n� -.�" I6 c	
��� -! �G1�. 
 

39. If 0 � 2√2� � 5 is a tangent to the circle �� � 0� � 16 , find the value of 5.  
 0 � 2√2� � 5 -.4 ���� �� � 0� � 16 -.4 )<���>3 �������� -H�  c  �. ���; ��
�. 
   

40. Prove that �1⃗ � 34⃗ , 34⃗ � 5⃗, 5⃗ � 1⃗� � 0  
 �1⃗ � 34⃗ , 34⃗ � 5⃗, 5⃗ � 1⃗� � 0 -! �G1�. 
 

SECTION/ �3�  – IV 

Note:      Answer all the questions /  �!�" #!�$�%$3
 #��(B$�1
  7×5 =35 

41. (i) If A=\1 �1 02 3 40 1 2] and B=\ 2 2 �4�4 2 �42 �1 5 ] are square matrices , find A.B and hence  

solve the system of equations : � � 0 � 3 ; 2� � 30 � 4Q � 17 ; 1:B 0 � 2Q � 7. 

A=\1 �1 02 3 40 1 2] �>G
  B=\ 2 2 �4�4 2 �42 �1 5 ] -H� A.B �($ ��
� �>G
 

� � 0 � 3 ; 2� � 30 � 4Q � 17 ;  0 � 2Q � 7. �*( &�.�����, _0$�  

     [OR] 
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(ii) Parabolic cable of a 60� portion of the roadbed of a suspension bridge is positioned as shown below. Vertical Cables are to be spaced every 6m along this portion of the roadbed. Calculate the lengths of first two of these vertical cables from the vertex. 
  

 

 

  
I6 ���@3 �����.60O &�����3�$3 �	)�,( �
7 )�
 ����� 8�,)�G 
���6����<��,". �&@3�"$�
7 )�@�� &�����3�5� IW�)�.G$3
 6O ����)B 
�6$3��G  ��$���<��,". c�!5Q6K" c�� �	
� �&@3�" �
7 )�@�%$��! 
:,���$��
�. 

42. (i) Prove that 2 tan�
 +
/- � sec�
 +/√�C - � 2 tan�
 +
K- � (, 
  2 tan�
 +
/- � sec�
 +/√�C - � 2 tan�
 +
K- � (, -! �G1�  
     [OR] 

 (ii) Find all cube root of √3 � � .  
  √3 � � �.  ��" c��9 `�@��,+
 ��
�  

 

43. (i) Solve the equation �, � 14�� � 45 � 0 

  �, � 14�� � 45 � 0 �( _0$�  
     [OR] 

(ii) By vector method, prove that cos�� � �� � cos � cos � � sin � sin � 
  �)$�0 c�4��9 _0$� cos�� � �� � cos � cos � � sin � sin �  
 

44. (i) Sketch the curve 0 � ���� �  �� � 6� � 9 

  0 � ���� �  �� � 6� � 9 �. )�	����� )�	�.  
     [OR] 

 (ii) If ���, 0� � �0 � sin��0� then prove that 
6J»6768 = 

6J»6867 . 

  ���, 0� � �0 � sin��0� -H� 6J»6768 = 
6J»6867 -! �G1�  

 
45. (i) A hollow cone with base radius a cm and height b cm is placed on a table . Show  

that the volume of the larger cylinder that can be hidden underneath is 4/9 times 

volume of the cone. 
�	
 a �&.O �>G
 8(	
 b �&.O ���
� I6 �)>G$ R
; ���&5. ��� 
�)$����*4". ��.  95� ��4�" �)$�$R9( C����'( 86�,5.  ,1 R
7. 
 ,�)����� 4/9 ��@3 -.���$ ��<��.  

     [OR] 
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 (ii) A tank initially contains 50 litres of pure water. Starting at time t = 0 a brine  
containing with 2 grams of dissolved salt per litre flows into the tank at the rate of 
3 litres per minute. The mixture is kept uniform by stirring and the well-stirred 
mixture simultaneously flows out of the tank at the same rate. Find the amount of 
salt present in the tank at any time t > 0 . 

  �	
���� I6 ���<95� 50 Q<�0 uf��(�! �
�0 8�,".����$� ��	
 
t = 0 -� I6 Q<�0 I6 Q<�0 :'� 2 *	�
 ]�
 ��	$� ��<� 8�;$ ��	&��!" 
I6 �C���>3 3 Q<�0 ]�
 ���<95� #����*4". �$���)(�!" ����0K" 
��$���<� �	�� �)$� ���*4". ��^
,  �� ��	��� �.3 ��$���<� 
�$���) (�!"  �� ]���� ���<95Q6K" �)B�(G*4". t > 0 -P
 
D��P
 I6 ��	��� ���<95� 8�, 8�7.  ,#�!$ ��
�. 
 

46. (i) A watermelon has an ellipsoid shape which can be obtained by revolving  
an ellipse with major-axis 20 cm and minor-axis 10 cm about its major-axis.  
Find its volume using integration. 
I6 �0 L&�(�!" :�)<� �
� )9#� (ellipsoid shape) 8�,". �K� :�)<�  
�.���� ��4 ��<�/A. :,
 20 �&.O . 3>4 /A. :,
 10�&.O ���
� :�)<����  
��<�/�&� ���G�" 2a>4 �)
�
 -H� �0L&�5. �! ,�) ���3�5���   
�(.���� ��
� 

     [OR] 

 (ii) If X is the random variable with probability density function f(x) given by, 

 ���� � Ó � � 1 1 ≤ � < 2�� � 3 2 ≤ � < 30 Ô�ℎ<p��9<   Find (a) Distribution function F(x) (b) P(1.5≤ � ≤ 2.5� 
  x -.4 &�)�f�; ��E5. ��k��1  �0��/ &�0; f(x) -.�"  

  ���� � Ó � � 1 1 ≤ � < 2�� � 3 2 ≤ � < 30 Ô�ℎ<p��9<  (a)�	)� &�0; F(x) �( ��
�  (b) P(1.5≤ � ≤ 2.5�  
 

47. (i) Evaluate @ s8, ¤Õ¸J 8�/ ¢£¤J 8J̈F . 

  ���7�� @ s8, ¤Õ¸J 8�/ ¢£¤J 8J̈F . 

     [OR] 

(ii) Verify (a) closure Property (b) Commutative Property (c) Associative property 

(d)existence   of identity and (e) existence of inverse for the operation x11 on a   

 Subset of A={1,3,4,5,9} of the set of remainders {0,1,2,3,4,5,6,7,8,9,10}   
�<� 11t� ���G�" -/&� ���3��B. �J
 {0,1,2,3,4,5,6,7,8,9,10}-�. 8<�J
 
A = {1,3,4,5,9} -. O" ×11 -.4 �&(Q$3 (a)  ��1��
; (b) �'��>G��
;  
(c) �&0�;��
; (d) &�H��
; (e) -�0��4��
; �*)>�4 ��>G�,�� -! ��
�.   
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ANSWER KEY – MODEL QUESTION PAPER NO 3 
SECTION – I 

Q.NO ANSWER Q.NO ANSWER 

1 (2) �	ª��  11 (4) y=±3 

2 (1)� ,/  12 (1) 100  

3 (1)Z 13 (2) (x+y+log u)u 
4 (2) 1 14 (4) 4.8 cu.cm 

5 (4) |}| ≥ 6 15 (1)  
��  

6 (1)0 16 (2) 1  

7 (4) 
8√
�8J 17 (4) �0 10 1� 

8 (1) 2ab 18 (1) 0 � ;<8J
  

9 (3) (4,1) 19 (1) I and II   

10 (4) 1+2i 20 (4) C 
SECTION II 

Q.NO ANSWER Q.NO ANSWER 

21 x=5 
y=2  

26 Ö√× 
22 To prove  27 10√× cm2/sec 

23 k=4 or 1 28 1 

24 √×/Ø 29 (y+cosx)x=sinx+c 

25 ÙØ � ÚØ � ÛÙ � ×Ú � Ü 30 To Prove 

SECTION III 
Q.NO ANSWER Q.NO ANSWER 

31 To Prove 36 13 'ℎ��3p � ℎ� 
32 1, i, -1, -i  37 9�: �0 � 1� � � 1 
33 Ý1, �2, �1 � 2√52 , �1 � 2√52 Þ 38 To Prove 

34 � '4 39 C=±12 
35 3��� � 0� � Q����� � 0� � Q��  

40 To Prove 

SECTION IV 

Q.NO ANSWER  ANSWER 

41 (i) � � 2 , 0 � �1 , 1:B Q � 4 Or (ii) 3.52 m , 5.08 m  

42 (i) To Prove Or (ii) 2ÀG �5�9 +(�
�ß(
K - � �9�: +(�
�ß(
K -�k=0,1,2. 

43 (i) ±3 , ±√5 Or (ii) To Prove 

44 (i) Refer Example 7.70 T.B.Pg.No 51 Or (ii) To Prove 

45 (i) To Prove Or 
(ii) x=100+1 � <�GàáÁ-  

46 (i)

FFF� ' 5�� Or 

(ii)(a) 

⎩⎪⎨
⎪⎧ 0 �∞ < � < 1�8�
�J

� 1 ≤ � < 2
1 � ���8�J

� 2 ≤ � < 31 3 ≤ � < ∞
b)0.75 

47 (i)
(,√/ Or (ii)Refer Example 12.10 B.pg.No 235 
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KNOWLEDGE INSITITUTE OF TECHNOLOGY 
Kakapalayam (PO), Salem – 637 504, Tamil Nadu 

 

HIGHER  SECONDARY SECOND YEAR/ ������ �	
��
 �
������� �	
��
 �
������� �	
��
 �
������� �	
��
 �
�    
MATHEMATICS / ���
���
���
���
 

MODEL QUESTION PAPER – 4 

Time Allowed: 2.30 Hours]                         [Maximum Marks:90 
��	
       : 2.30 ��         ����� �����
�� 90  

Instructions: (a)  Check the question paper for fairness of printing. If there is any lack of  

    fairness, inform the Hall Supervisor immediately. 
  .   �!�" #!�$�%
 &'(�� ��)�*+�,�� -.���!/ &'��0�"$����,1
.      
      /2���#� 3�456�7.  �4$ �
������,'�
 8�!9(�� ��'#$�1
.  

       (b)  Use Blue or Black ink to write and underline and pencil to draw diagrams.  
        �.  :�
  ��" �6�; ��5�! ��<��� -=")�>3
,  9$���9�)�>$3
  

     �(.���� �)
�
. ��@�� )�	)�>3 ��.A� �(.����1
.   
 

SECTION/ �3�  – I       

Note:  (i)  All questions are compulsory.              20X 1 =20 
              �!�" #!�$�%$3
 #��(B$�1
  

(ii)  Choose the correct or most suitable answer from the given four 
     alternatives. Write the option code and the corresponding answer. 

����$���<� ��.3 #���B� C�1
 D>;��( #��5�! 3EF<��. �&0�" -=�1
. 

01.   The Rank of the matrix \ 1 2 32 4 6�1 �2 �3
48�4] is 

\ 1 2 32 4 6�1 �2 �3
48�4] -.4  �5. �	
  

(1) 1   (2) 2   (3) 4   (4) 3 

 

02.   The principal argument of �sin 40° � � 5�940°�/ is  �sin 40° � � 5�940°�/ . c�.�� ]/2  
(1) -110°  (2)-70°  (3) 70°  (4) 110° 

 

03.   If è ≠ 1 is a cubic root of unity and é1 1 11 �è� � 1 è�1 è� èCé � 3}, then k is equal to  

è ≠ 1 -.�" I.E. c��9 `�
 �>G
 é1 1 11 �è� � 1 è�1 è� èCé � 3} -H� k �. ���;  

(1) 1   (2) -1   (3) √3�  (4)- √3� 
 

04.   If d1⃗ � 34⃗ d �  d1⃗ � 34⃗ d , then the angle between 1⃗ and 234⃗  is d1⃗ � 34⃗ d �  d1⃗ � 34⃗ d -H� 1⃗ �>G
 234⃗  $3 �����<� ���J
  
(1) 45o   (2) 60o  (3) 90o  (4) 70o  
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05.   The polynomial �� � 2� � 3 has 

(1) one negative and two imaginary zeros   

(2) one positive and two imaginary zeros  

(3) three real zeros       (4) no zeros 

 �� � 2� � 3 -P
 ��^G�;$ ����)$3  
(1) I6 3�4 �>G
 �6 ��f -
 LMN(��$*�� �6$3
    
(2) I6 C�� �>G
 �6 ��f(>4 �����
 LMN(��$*�� �6$3
  

           (3)  `.G ��f-
 LMN(��$*�� �6$3
 
(4) LMN(��$*�� ����.   
 

     06.  If cot�
�√sin �� � tan�
�√sin �� � � , then cos 2u is equal to  

  cot�
�√sin �� � tan�
�√sin �� � � -H� cos 2u . ���;  
  (1) tan� �  (2) 0   (3) -1   (4) tan2� 

   

    07.         If cot�
 2 and  cot�
 3 are two angles of a triangle , then the third angle is  

         cot�
 2 ,  cot�
 3 �*(! c$���J��. �6 ���J@�� -H� `.4�)" ���J��. ���;  
  (1)

(,   (2)
�(,    (3)

(H   (4) 
(� 

 

     08.       Tangents are drawn to the hyperbola 
8J
. � 7J

, � 1 parallel to the straight line 2x-y=1.  

      One of the points of contact of tangents on the hyperbola is  

        2x-y=1 -.4 ���<9$3 ��J(�� 8J
. � 7J

, � 1 -.4 :�)<���>3 ���������� )�	(��<���  
   ����;�B�B� I.G  

      (1) + .�√� , �
√�-     (2) + �.�√� , 
√�-    (3) + .�√� , 
√�-    (4) �3√3, �2√2� 
     

    09.       If 1⃗. 34⃗ � 34⃗ . 5⃗ � 5⃗. 1⃗ � 0 then the value of �1⃗ 34⃗  5⃗ � is  
       1⃗. 34⃗ � 34⃗ . 5⃗ � 5⃗. 1⃗ � 0 -H� �1⃗ 34⃗  5⃗ � . ���;  

(1)  |1⃗| d34⃗ d |5⃗|     (2)

� |1⃗| d34⃗ d |5⃗|     (3) 1         (4) -1  

    10.       
�¢£¤ ê�� ¤Õ¸ ê�I
�¤Õ¸ ê�� ¢£¤ ê�I �  

  (1) cos 8ë � � sin 8ë (2) sin 8ë � � cos 8ë (3) 2 cos 8ë (4) cos 8ë � � sin 8ë 

 

    11.      Angle between 0� � � and �� � 0 at the origin is  

��5� 0� � � �>G
 �� � 0 -.4 )�,)�	�%$3 �����<� ���J
   
(1) tan�
 �,  (2) tan�
 ,�  (3) 

(�   (4) ) 
(, 

 
     12.  The minimum value of the function |3-x|+9 is 

|3-x|+9  -.4 &�07. 3�4K� ���;   
(1) 0   (2) 3   (3) 6   (4) 9 
 

      13.  In Z , * is defined by a*b = a+b+1 . The identity element is 

  z � * �!" a*b = a+b+1 -!  )�	(G$���<��� &�H  8G�;   

(1) 0   (2) -1   (3) 1   (4) 2  
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      14.   If ���, 0, Q� � ���0 � Q� � 0��Q � �� � Q��� � 0�, then 
6»68 � 6»67 � 6»6�  is 

  ���, 0, Q� � ���0 � Q� � 0��Q � �� � Q��� � 0�, -H� 6»68 � 6»67 � 6»6� �. ���;  
  (1) �0 � 0Q � Q�  (2) ��0 � Q�  (3) 0�Q � �� (4) 0  
 

31.    The area between 0� � 41� and its latus rectum is  
  0� � 41� -.4 )�,)�	$3
  �. �&W)����>3
 �����<� �	�;  
  (1) 

��   (2) 
,�   (3)  

K�       (4)  
/� 

 

     16.  The Value of @ <��8 �� B�ìF  

  @ <��8 �� B�ìF  �. ���;  

  (1) 
C�C   (2) 

/�C    (3)  
,�C   (4) 

��C 
 

      17.  If 
s7s8 � 8�78�7 then 

  
s7s8 � 8�78�7 -H�  

(1) 2xy+y2-x2=c (2) x2+ y2 –x +y =c (3) x2+ y2 – 2xy = 0 (4) x2 – y2 + 2xy = c 
 

18. The number of arbitrary constants in the general solution of order n and n+1 are 
respectively   
)'�& n  �>G
 n+1 ���
� )��$��= &�.����B. ���"� _01�B� 8�, ��4��$�  
��EQ�B. -
�$�� c�4�(  

  (1) n-1 , n  (2) n , n+1  (3) n+1 , n+2   (4) n+1 , n 
 

      19.  Let X have a Bernoulli distribution with mean 0.4, then the variance of (2X–3) is 

  &	�&' 0.4  ���
� I6 ��0�!�Q �	)� X -H� (2x-3) - 5. �	)� 
(1) 0.24   b) 0.48   (3) 0.6    (4) 0.96 
 

      20.  If a*b = √1� � 3� on the real numbers then * is  

  (1) commutative but not associative   
(2) associative but not commutative 
(3) both commutative and associative  
(4) neither commutative nor associative 

R �. * �!" a*b = √1� � 3� -H�  
  (1) �'��>G #�$3 �<����
 �!�� �& 0�; #��( ��4 1 �& f(� ". 

(2) �& 0�; #�$3 �<����
 �!�� �'��>G #��( ��4 1 �&f(� ". 

(3) �'��>G #� �>G
 �&0�; #���, ��41 �&f+
. 
(4) �'��>G #� �>G
 �&0�; #���, ��41 �&f(�".  

 

SECTION/ �3�  – II 

Note:      (i) Answer any SEVEN questions / -�)�(P
 D= #!�$�%$3 #��(B. 7×2 =14 
        (ii) Question number 30 is compulsory / #!� -
 30 �<��( #!�)�3
.   

31. Find rank of the matrix by using minor method �1 �2 �13 �6 �3 01� 
 �1 �2 �13 �6 �3 01� -.4  �5. �	��� A>4�$����)�( �(.���$ ��
�.  
31. Construct the cubic equation with roots 2, ½  and 1. 

 2, ½  �>G
 1 �*()>�4 `�@�,�� ���
� c��9$����)�( ��
�.  
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23. Find the domain of the tan�
 √9 � �� . 
 tan�
 √9 � �� �. &�0����� ��
�.  
 
24. If d1⃗ � 34⃗ d � 60 , d1⃗ � 34⃗ d � 40 and |1⃗| � 22 then find d34⃗ d . 
 d1⃗ � 34⃗ d � 60 , d1⃗ � 34⃗ d � 40 �>G
 |1⃗| � 22 -H� d34⃗ d �($ ��
�.  
 

25. Suppose f(x) is differentiable function for all x with f’(x)≤29 and f(2) = 17 .  

What is the maximum value of f(7)? 

f(x) -.4 )��5���$� &�0; f’(x)≤29 �>G
f(2) = 17 -.4)�G 8�,��H� f(7) �.  ���<& 
����� ��
�. 
 

26. If ���, 0� � �� � 3�0 � 20�, �, 0 ∈ S find the linear approximation for w at (1,-1)  

 ���, 0� � �� � 3�0 � 20�, �, 0 ∈ S -.4 ��'( &�.��� ���3�7. w �. ���	�( �����  
(1,-1) � ��
�.  
 

27. Evaluate @ <�E8  �� B�ìF  

 ���7��@ <�E8 �� B�ìF   
 

28. Find the differential equation for the family of all straight lines passing through the 

origin. 
 �� )i(�� �&�^
 ��0 �����B. ���3�5. &�.��<�� ��
�.  
 

29. Four fair coins are tossed once. Find the probability mass function for number of heads 
occurred. 

 �.3 �	�! ��J(@�� I6 c�4 2
����*.4!. ����B. -
�$�� ��k#>3 ��k��1 
��4/ &�0; ��
�.  

  
30. Prove De Morgan’s law by using Truth Table. 
 � ��0�. #��( ��f  <�)�J `�
 �67.  

SECTION/ �3�  – III 

Note:      (i) Answer any SEVEN questions / -�)�(P
 D= #!�$�%$3 #��(B. 7×3 =21 
        (ii) Question number 40 is compulsory / #!� -
 40 �<��( #!�)�3
.   
31. Show that the equation Q� �  2Q̅  � 0 has five solutions.  Q� �  2Q̅  � 0 -.4 &�.��<9>3 tK" `�@�� 8
� -! �G1�  
32. Discuss the maximum possible number of positive and negative roots of the polynomial equation 9�. � 4�K � 4�C � 3�H � 2�/ � �� � 7�� � 7� � 2 � 0 .  9�. � 4�K � 4�C � 3�H � 2�/ � �� � 7�� � 7� � 2 � 0 -P
 &�.��<9. C�� �>G
 3�4 

_01�B. -
�$���( ��
�. 
33 Solve tan�
 +8�
8��- � tan�
 +8�
8��- � (, 
 _0$� tan�
 +8�
8��- � tan�
 +8�
8��- � (, 
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34. Show that the points �2, 3, 4�, ��1, 4, 5�  and �8, 1, 2� are collinear. 
 �2, 3, 4�, ��1, 4, 5� �>G
 �8, 1, 2� �*( ;�B�� I6 ������+
 ;�B�� -! �G1�. 
 
35. Find two positive number whose sum is 12 and their product is maximum.  
 �	
� C�� -
�B. R��� 12 �>G
  W#6 -
�B. ��6$3����� ��6�
 -H�  W#6  

-
��, ��
�. 
 

36. Evaluate @ �√�1:� � √5���� B�J̈F  

 ���7�� @ �√�1:� � √5���� B�J̈F  

 

37. solve � s7s8 � 0 � ����� 

 _0$� � s7s8 � 0 � �����` 
 

38. The mean and variance of a binomial variate X are respectively 2 and 1.5. Find  
 (i) P(x=0) (ii) P(x=1) (iii) P(X≥1)  
 I6 |6G�; ��E x �. &	�&' �>G
 �	)>�9 2, 1.5 -H� 7.)6)!)>�4 ��
�  

 (i) P(x=0) (ii) P(x=1) (iii) P(X≥1) 

 
39. By using truth table verify that l ∧ �n ∧ p� ≡ �l ∧ n� ∧ p 

��f <�)�J  `�
 &'��0 l ∧ �n ∧ p� ≡ �l ∧ n� ∧ p. 

  

40. If ���, 0, Q� � �� � 0� � Q� � 3�0Q show that 
6Jî67 6� � 6Jî6� 67 

 ���, 0, Q� � �� � 0� � Q� � 3�0Q -H� 6Jî67 6� � 6Jî6� 67 -! ��
7  

 

SECTION/ �3�  – IV 

Note:      Answer all the questions /  �!�" #!�$�%$3
 #��(B$�1
  7×5 =35 

41. (i) Test for consistency of the following system of linear equations and if  

possible solve:  � � 20 � Q � 3; 3� � 0 � 2Q � 1; � � 20 � 3Q � 3;  � � 0 � Q � 1 � 0 

  7.)6
 &�.����B. I6@���1� �.���( �	�f�  

  � � 20 � Q � 3; 3� � 0 � 2Q � 1; � � 20 � 3Q � 3;  � � 0 � Q � 1 � 0 

     [OR] 

  (ii) Solve the equation Q� � 8� � 0, Where z∈C . 

  7.)6
 &�.��<�� _0$� Q� � 8� � 0 �@3 z∈C. 

42. (i) Solve the equation (2x-3)(6x-1)(3x-2)(x-12)-7=0 

  _0$� (2x-3)(6x-1)(3x-2)(x-12)-7=0  

     [OR] 

 (ii)    If cos�
 � � cos�
 0 � cos�
 Q � ' and o<x,y,z<1 show that �� � 0� � Q� � 2�0Q � 1.  
  cos�
 � � cos�
 0 � cos�
 Q � ' -H� �� � 0� � Q� � 2�0Q � 1. -! ��
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43. (i) A search light has a parabolic reflector �has a cross section that  forms a ‘bowl’�. The   parabolic bowl is 405� wide from rim to rim and 305� deep. The bulb is located at the focus. �a� What is the equation of the parabola used for reflector?  �b� How far from the vertex is the bulb to be placed so that the maximum  distance covered? 
I6 ���
 #,$3 �	)�,( 7	��Q���.��, ���
�" (3G$3 �)<� I6 *
J)9)
). 
�	)�,( *
J��.#B
;�%$3 ����(8�, ��
 40 �&.O �>G
 �a
 30 �&.O. 3Ck 
3#(��� ���6����<��,".  
(1) 7	��Q�;$3� �(.�������
 �	)�,(��.&�.��� -.!?  
(2) IB  ���<&
 u	
 ��')�>3 3Ck �	)�,(��.c�!5Q6K" -W),1  

     u	��� ���6����� �)
�
. 

     [OR] 
(ii)  Find the parametric vector, non-parametric vector and Cartesian form of the equations     
                  of the plane passing through the points �3, 6, �2�, ��1, �2, 6�, and �6, �4, �2� . �3, 6, �2�, ��1, �2, 6�, �>G
 �6, �4, �2�  �*( ;�B )i(�� �&�^
 �,��. �)$�0 

�>G
 ��0�A(.  &�.�����, ��
� . 

 
44. �i� A farmer plans to fence a rectangular pasture adjacent to a river. The pasture must contain 1,80,000 sq.mtrs in order to provide enough grass for herds. No fencing is needed along the river. What is the length of the minimum needed fencing material? 

I6 #)&�5 I6 ���( I<9( �&W)� ��f/&� ����>3 �)Q  ��$� �<�C<��,�0 . 
�K���%$3 ���"��! ;� )a@� ��f/&� ��
 1,80,000 &"	 O<�0 �	��,1 �6$� 
�)
�
. �>E. 3G$�� �)Q  ��$�� ���)5��� .�)Q  ��$� ���)(�! 
3�4K��<& �)Q$ �
75. :,
 -.!? 

     [OR] 

(ii) Find the area smaller of the smaller region bounded by the ellipse 
8J

H � 7J

. � 1 and 

straight line 3x+4y=12. 

 
8J

H � 7J

. � 1 -.4 :�)<�c
 3x+4y=12 -.4 ��0 ����
 I.�4 I.G �)<9$ ����)��� 
 ����
 AE( �)<�"
9. �	��� ��
�   

 

45. (i) Find the angle between y=x2 and y=(x-3)2.  

  y=(x-3)2 �>G
 y=x2 �*( )�,)�	�%$3 �����<� ���J��� ��
�. 
     [OR] 

 (ii) If V(x,y)=<8��5�9 0 � 0 sin 0� then prove that 
6J÷68J � 6J÷67J � 0. 

  V(x,y)=<8��5�9 0 � 0 sin 0� -H� 6J÷68J � 6J÷67J � 0.  -! �G1�. 
 
46. (i) Evaluate@ ��√21� � �� B��EF  

  ���7�� @ ��√21� � �� B��EF  

     [OR] 
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 (ii) Suppose a person deposits 10,000 Indian rupees in a bank account at the rate of  
5% per annum compounded continuously. How much money will be in his bank 
account 18 months later? 
)6���>3 5% ����0R<� ]���� I6)0 ���f 10,000-��� )@*$ �J$*� 
c��� �&f*4�0. 18 ���@�%$3� 7.!0  )0 )@*$ �J$*� -W),1 ����� 
�6$3
? 

 
47. (i) A retailer purchases a certain kind of electronic device from a manufacturer. 

The manufacturer indicates that the defective rate of the device is5%.The 
inspector of the retailer randomly picks 10 items from a shipment. What is the 
probability that there will be (i) at least one defective item (ii) exactly two 
defective items. 
I6 8>���(�,'�C6K" I6 3E�7<� C.)��$ �6#�( I6 #>��!(�,0 
����c�� �&f*4�0. 8>���(�,0 �6#5. �=��3
 &�]�
 5% -!$ RG*4�0. 
����c�� �&f(��<� &	$*Q6K" 10 ���6<��, #>��!(�,'. �'�&���0 
&�)�f�; c�45� �'�&��$*4�0.  )>G� (i) 3�4K��<&
 I6 �=��! ���6� 
(ii) &'(�� �6 ���6<�� �=��� �6$� ��k��1 ��
�. 

     [OR] 

(ii) Let A = \1 00 11 0
1 00 10 1] B=\0 11 01 0

0 11 00 1] C =\1 10 11 1
0 11 01 1] be three Boolean 

matrices of same type. Find (a) 	 ∨ 
 (b) A∧B  (c) (	 ∨ 
)∧ ; (d) (A∧ 
) ∨C 

A = \1 00 11 0
1 00 10 1] B=\0 11 01 0

0 11 00 1] C =\1 10 11 1
0 11 01 1] �*( LQ(.  ��%$3 

7.)6)!)>�4 �
�79 (a) 	 ∨ 
 (b) A∧B  (c) (	 ∨ 
)∧ ; (d) (A∧ 
) ∨C 

 
********************************************************************* 
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ANSWER KEY – MODEL QUESTION PAPER NO 4 
SECTION - I 

Q.NO ANSWER Q.NO ANSWER 

1 (1) 4 11 (3) 
(� 

2 (1) -110° 12 (4) 9 

3 (4)- √3� 13 (2) -1 

4 (3) 90o 14 (4) 0 

5 (1) one negative and two imaginary zeros 15 (1) 
��  

6 (3) -1  16 (4) 
��C 

7 (2) �(,  17 (2) x2+ y2 –x +y =c 

8 (3) + .�√� , 
√�-    18 (2) n , n+1  

9 (1) |1⃗| d34⃗ d |5⃗|      19 (4) 0.96 

10 (1) cos 8ë � � sin 8ë 20 (3) both commutative and 
associative  

SECTION II 

Q.NO ANSWER Q.NO ANSWER 
21 ù�	� � 2 26 6x-7y-7 
22 �� � 4�� � 4� � 16 � 0 27 :!1��
 
23 [-3,3] 28 y= x

s7s8 
24 46 29 x 0 1 2 3 4 

f(x) 1/16  1/4 3/8 1/4 1/16 
 

25 162 30 To Prove 
SECTION III 

Q.NO ANSWER Q.NO ANSWER 

31 To Prove 36 '√2 
32 At most four positive roots and at 

most two negative roots.  

37 40� � 2������ � �� � 45 

33 � � ± 1√2 
38 �34�K  , 2 �34�C , 1 � �34�K

 

34 To Prove 39 To Prove 

35 6,6 max value is 36  40 To verify 
SECTION IV 

Q.NO ANSWER  ANSWER 

41 (i) Inconsistent No Solution  Or (ii)√3 � � , 2� , �√3 � �  
42 (i) 


�  , /�  , 
��√
,��
�  , 
��√
,��
�  Or (ii)To Prove  

43  ���0� � ,F� � , 10/3 cm 

Or (ii)p⃗. �3z⃗ � 6|⃗ � 2}4⃗ � � 9��4z⃗ � 8|⃗ � 8}4⃗ � ���3z⃗ � 2|⃗� � 0      2x+3y+4z-16=0  

44 (i)1200 m  Or (ii)�3' � 6�9n. �:��9  
45 (i)ë � tan�
 �,�� Or (ii) To Prove 

46 (i) π1, Or (ii) P=10000 e0.075 

47 (i) 1�1 � 0.95
F   3� +102 - �0.05�� �0.95�� 
Or (ii)a) \1 11 11 0

1 11 10 1]b) \0 00 01 0
0 00 00 1] 

     c) \1 10 11 1
0 11 01 1] d) \1 10 11 1

0 11 01 1] 
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KNOWLEDGE INSITITUTE OF TECHNOLOGY 
Kakapalayam (PO), Salem – 637 504, Tamil Nadu 

 

HIGHER  SECONDARY SECOND YEAR/ ������ �	
��
 �
������� �	
��
 �
������� �	
��
 �
������� �	
��
 �
�    
MATHEMATICS / ���
���
���
���
 

MODEL QUESTION PAPER - 5 
Time Allowed: 2.30 Hours]                         [Maximum Marks:90 
��	
       : 2.30 ��         ����� �����
�� 90  

Instructions: (a)  Check the question paper for fairness of printing. If there is any lack of  

    fairness, inform the Hall Supervisor immediately. 
  .   �!�" #!�$�%
 &'(�� ��)�*+�,�� -.���!/ &'��0�"$����,1
.      
      /2���#� 3�456�7.  �4$ �
������,'�
 8�!9(�� ��'#$�1
.  

       (b)  Use Blue or Black ink to write and underline and pencil to draw diagrams.  
        �.  :�
  ��" �6�; ��5�! ��<��� -=")�>3
,  9$���9�)�>$3
  

     �(.���� �)
�
. ��@�� )�	)�>3 ��.A� �(.����1
.   
 

SECTION/ �3�  – I       

Note:  (i)  All questions are compulsory.              20X 1 =20 
              �!�" #!�$�%$3
 #��(B$�1
  

(ii)  Choose the correct or most suitable answer from the given four 
     alternatives. Write the option code and the corresponding answer. 

����$���<� ��.3 #���B� C�1
 D>;��( #��5�! 3EF<��. �&0�" -=�1
. 

01.   Let A=\ 2 �1 1�1 2 �11 �1 2 ] and 4B=\ 3 1 �11 3 ��1 1 3 ]. If B is the inverse of A, then the  

value of x is 

  A=\ 2 �1 1�1 2 �11 �1 2 ] �>G
 4B=\ 3 1 �11 3 ��1 1 3 ] -.�. A 5. ��0��G B -H� x . ���;? 

(1) 1   (2) 4   (3) 3   (4) 1  

 

02.      If ù�	� � ù�[	|
]�, then the system AX=B of linear equation is  

(1) consistent and has a unique solution   (2) consistent  
(3) consistent and has infinitely many solution  (4) inconsistent 

    ù�	� � ù�[	|
]�, -H� AX=B -.4 ��'(/ &�.����B. ���3���!" 
(1) I6@���1 8��(" �>G
 I�	 I6 _01 ��>E6$3
  
(2) I6@���1 8��("  
(3) I6@���1 8��(" �>G
 -
J>4 _01�� ��>E6$3
  
(4) I6@���1  >4".  

 

03.   The Principal argument of the complex number 
�
��√��J
,��
��√� is  �
��√��J

,��
��√� -.4 �����
�. c�.�� ]/2  

  (1) 
�(�  (2) 

(H  (3) /(H   (4) 
(� 
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04.   The value of +
�√��
�√��-
F �9 

  +
�√��
�√��-
F
 �. ���; 

(1) 5�9 �(�  (2) 5�9 ,(�  (3) - 5�9 �(�    (4) - 5�9 ,(�  

 

05.      The number of positive zeros of the polynomial ∑ :ûü�ý�F ��1����   is  ∑ :ûü�ý�F ��1����-P
 ��^G�;$����)5. C��-
 LMN(��$*�B. -
�$��  
(1) 0  (2) n  (3) <n  (4) r  

  

06.   If cos�
 � � �þ/  for some �ÇS , then the value of tan�
 � is 

           A� �ÇS  cos�
 � � �þ/  -H� tan�
 � . ���;  
(1)� (
F   (2)

(/   (3)
(
F   (4) � (/ 

 

07.     The domain of the function defined by f(x)=sin�
 √� � 1 is  

  f(x)=sin�
 √� � 1 -! )�	(G$����
 &�0��
  
(1) [1,2]                                (2) [-1,1]                  (3) [0,1]                    (4) [ -1,0]  

 

       08.          The circle passing through (1,-2) and touching the axis of x at (3,0) passes through  
the point  
(1,-2) -.4 ;�B )i(��1
 (3,0) -.4 ;�B5� x  /�& ���<� �&�)"��! )<�
 7.  
)6
 ;�B�B� -K� ;�B )i(�� �&�^
  
(1)  (-5,2)     (2) (2,-5)     (3) (5,-2)   (4) (-2,5) 

 

       09. Which one of the following is false?  
  jk �
�)>G� -" �)G? 

(1) 1⃗ � 34⃗ �  34⃗ � 1⃗   (2) (1⃗ � 34⃗ � � 5⃗ � 1⃗ � �34⃗ � 5⃗� 
(3) (1⃗�34⃗ ��5⃗ � 1⃗��34⃗ �5⃗� (4) 1⃗. 34⃗ �  34⃗ . 1⃗   

 
       10. The minimum value of 2�� � 9�� � 12� � 4 is 
  2�� � 9�� � 12� � 4 �. O/AG ���;  

(1) 1   (2) 3  (3) 0  (4) -2  
    

        11.  What is the value of the limit lim8→F +cot � � 
8- ? 
  lim8→F +cot � � 
8-  . ���;  

  (1) 0   (2) 1   (3) 2   (4) ∞ 
 
         12. The function sin, � � cos, � is increasing interval  
  sin, � � cos, � -.4 &�0; �4@3
 -���  

  (1) �/(K , �(, �  (2) �(� , /(K �  (3) �(, , (��  (4) �0, (,� 
 

  13. If 
s7s8 � 05�� � � 5�9<5 � then  

  
s7s8 � 05�� � � 5�9<5 � -H� 

(1) y cosx = c+x (2) y sin x= c-x (3) y cosx= c-x (4)y sin x=c+x   
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 14. ���, 0, Q� � �0 � 0Q � Q�, then �8 � �� is equal to  

  ���, 0, Q� � �0 � 0Q � Q�, -H� �8 � �� �. ���;  
  (1) Q � �   (2)  0 � Q  (3)  � � Q (4)   0 � � 
 

15. The value of  @ s8
�/���¡(F   is  
  @ s8
�/���¡(F   �. ���; 
  (1) 

(�  (2) '   (3)  
�(�   (4) 2 ' 

 

16. The Value of @ sin, �  B�(F  

  @ sin, �  B�(F  �. ���; 
  (1) 

�(
F  (2) 
�(K    (3)  

�(,   (4) 
�(�  

 
 17. An unbiased coin is tossed 4 times . The Expectation of the number of heads is  
  I6 �	�! ��J(��� ��.3 c�4 2
�
���=" ��� *�����>$��! ��k/A5. -�0��0�� 
  (1) 2  (1)1  (3) 3   (4)4 
 

18. The number of arbitrary constants in the particular solution of a differential equation of 
third order is  
`.4�
 )'�& )��$��= &�.��<9. 3E�7<� _0#� 8�, ��4��$� ��E�B. 
-
�$��  

  (1) 3   (2) 2   (3) 1   (4) 0 
 
19. A computer salesperson knows from his past experience that he sells computers to one in 

every twenty customers who enter the showroom. What is the probability that he will 
sell a computer to exactly two of the next three customers? 
I6 ��H #>��!((�,0 �!" ��K� ���  P�)��Q6K" �!" ��<AR�� �>3�  �a+
 
IW�)�6 �6�" )�9$��(�,0 �B� I6)6$3 ��H��, #>*4�0 -.� " �� '+
.  ��� 

`.G )�9$��(�,0�B� &'(�� �	
� �� 6$3  )0 I6 ��H�( #>3
 ��k��1 -.! ? 

  (1) 
/C�FG   (2)  

/C�FJ   (3) (1) 

.G�FG   (4) 

/C�F 
  

20. If a compound statement involves 3 simple statements, then the number of rows in the 

truth table is 

I6 R<�$ R>E� 3 �H$ R>G�� 8<������<96K���  
��f��  <�)�J 5. ��	�B. 

-
�$��.  

(1) 9    (2) 8    (3) 6   (4) 3 

SECTION/ �3�  – II 

Note:      (i) Answer any SEVEN questions / -�)�(P
 D= #!�$�%$3 #��(B. 7×2 =14 
        (ii) Question number 30 is compulsory / #!� -
 30 �<��( #!�)�3
.   

21. Find the Inverse of �2 �15 �2� by using Gauss – Jordan Method.  

��¡ �e�0��. c�4�( �(.���� �2 �15 �2� -.4  �5. ��0��G ��
�. 
 

22. Find the modulus of (1+3i)3. 

 (1+3i)3 5. �<� ����� ��
�.   
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23. Find the value of cos�
�5�9 (C  5�9 (
C � 9�: (C  9�: (
C�  
 cos�
�5�9 (C  5�9 (
C � 9�: (C  9�: (
C��. ����� ��
� .  
 

24. For the ellipse x2+3y2=a2 Find the length of major and minor Axis. 

 x2+3y2=a2  -.4 :�)<���. ��<�/2 �>G
 3>4/2 �*()>E. :,@��, ��
�.  
 

25. Show that the function f(x) = 4x3-18x2+27x-7 is always increasing on R.  

 f(x) = 4x3-18x2+27x-7 �!" R � �<���� DG
 &�0; -! �G1�.  
 

26. Show that F(x,y)= 
8J�/87�
F7J

�8�C7  is a homogeneous function of degree 1.  

 F(x,y)= 
8J�/87�
F7J

�8�C7  -.4 ��'( &�.��<� ���3�7. �9 1 -! �G1�.  
 

27. Evaluate @ �� �1 � ��, B�
F  

 ���7�� @ �� �1 � ��, B�
F  

 

28. The p.d.f of x is given by f(x)=°} � <��8      ��p � > 00                ��p � ≤ 0  Find the value of k.  

 f(x)=°} � <��8      ��p � > 00                ��p � ≤ 0  -.�" ��k��1 ��4/ &�0; -H� k  �. ����� ��
�.  
 
29. Construct truth table for (pvq)v¬q. also Check Tautology . 

 (pvq)v¬q �. ��f  <�)�J �
� 79�"  " ��f��(� -! �	�f�. 
 
30. Find the differential equation of the family of parabolas 0� � 41� , where a is an 

arbitrary constant. 

 0� � 41� -.4 �	)�,(��. )��$��= &�.��<�� ��
�. �@3 a -.�" ��4��$� ��EQ. 
 

SECTION/ �3�  – III 

Note:      (i) Answer any SEVEN questions / -�)�(P
 D= #!�$�%$3 #��(B. 7×3 =21 
        (ii) Question number 40 is compulsory / #!� -
 40 �<��( #!�)�3
.   

31. Verify �	
��
 � 
�
	�
 with 	 � �0 �31 4 � , 
 � ��2 �30 �1� 
 	 � �0 �31 4 � , 
 � ��2 �30 �1� -H� �	
��
 � 
�
	�
 -.��� &'��0 . 
32. Solve sin� � � 5 sin � � 4 � 0 

 _0$�  sin� � � 5 sin � � 4 � 0 
33.  Prove that the ellipse �� � 40� � 8 and the hyperbola �� � 20� � 4 intersect orthogonally. 

 �� � 40� � 8 -.4 :�)<�c
 �� � 20� � 4 -.4  ��	)�,(c
 I.G$���.G �&@3�"  
-! �G1�  
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34. Let g(x,y) = 20 � ��, � � 2p � 9 , 0 � p� � 29   p, 9 ∈ S   �ℎ<: ��:B 6�6�  , 6�6?   
 g(x,y) = 20 � ��, � � 2p � 9 , 0 � p� � 29   p, 9 ∈ S   -H� 6�6�  , 6�6? �($ ��
�  

35. Find the Area of the region bounded by ellipse 
8JEJ � 7JËJ � 1. 

 
8JEJ � 7JËJ � 1 -.4 :�)<�����  ����
 �	��� ��
�  

36. Solve  ��� � 0��B0 � ��0B� � 0. 

 _0$� ��� � 0��B0 � ��0B� � 0. 

37. Find the probability mass function and cumulative distribution function of number of girl 
child in families with 4 children, assuming equal probabilities for boys and girls. 

��. �>G
 ��%$3 &�)�f�; ��k��1�� -!$ �6� 4 3aK���� ���
� I6 
3�
���� 8�, ����B. -
�$��$3 ��k��1 ��4 &�07�!+
 3#1 
�	)� &�07�!+
 ��
�. 

38. Prove that l → �n → p� ≡ �l ∧ n� → p 

 l → �n → p� ≡ �l ∧ n� → p -! �G1� 

39. Prove 2 tan�
 +
�- � tan�
 +
C- � tan�
 +�

C- 
 2 tan�
 +
�- � tan�
 +
C- � tan�
 +�

C- -! �G1�  
40. If 1⃗ � 2ẑ � 3|̂ � }~, 34⃗ � 3ẑ � 5|̂ � 2}~, 5⃗ � �ẑ � 2|̂ � 3}~, verify that    

�i� �1⃗ × 34⃗ � × 5⃗ � �1⃗ ∙ 5⃗�34⃗ � �34⃗ ∙ 5⃗�1⃗  �ii� 1⃗ × �34⃗ × 5⃗� � �1⃗ ∙ 5⃗�34⃗ � �1⃗ ∙ 34⃗ �5⃗   
 1⃗ � 2ẑ � 3|̂ � }~, 34⃗ � 3ẑ � 5|̂ � 2}~, 5⃗ � �ẑ � 2|̂ � 3}~ -H�, jk$�
�)>�4 �'�&����E� 

 �i� �1⃗ × 34⃗ � × 5⃗ � �1⃗ ∙ 5⃗�34⃗ � �34⃗ ∙ 5⃗�1⃗  �ii� 1⃗ × �34⃗ × 5⃗� � �1⃗ ∙ 5⃗�34⃗ � �1⃗ ∙ 34⃗ �5⃗   
SECTION/ �3�  – IV 

Note:      Answer all the questions /  �!�" #!�$�%$3
 #��(B$�1
  7×5 =35 

41. (i) Solve, by Cramer’s rule, the system of equations 

 �
 � �� � 3; 2�
 � 3�� � 4�� � 17; �� � 2�� � 7 

*�	�0 #���9 _0$�  �
 � �� � 3; 2�
 � 3�� � 4�� � 17; �� � 2�� � 7 

     [OR] 

(ii) If Q � �5�9ë � �9�:ë�, show that Q� � 
�� � 2 cos :ë and Q� � 
�� � 2� 9�: :ë 
  Q � �5�9ë � �9�:ë�, -H� Q� � 
�� � 2 cos :ë �>G
 Q� � 
�� � 2� 9�: :ë -! �G1�  
 

42. (i) Show that the normal at any point ë to the curve x=acos ë + a ë sin ë ,  

y= a sin ë - a ëcos ë is at a constant distance from the origin. 

x=acos ë + a ë sin  , y= a sin ë - a ëcos ë -.4 "�J(�3 8��( )�,)�	$3 
)�	(��<� �&@3�"$���� ��+�. D>���"
 �����1 I6 ��EQ -! �G1�,. 

     [OR] 

 (ii) Evaluate @ 
?��8�=>?8  B�,F       ���7�� @ 
?��8�=>?8  B�,F  
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43. (i) Assume that water issuing from the end of a horizontal pipe, 7.5� above the ground,  

describes a parabolic path. The vertex of the parabolic path is at the end of the pipe. At a 

position 2.5� below the line of the pipe, the flow of water has curved outward 3� 

beyond the vertical line through the end of the pipe. How far beyond this vertical line will 

the water strike the ground?  

 
��	�<���Q6K" 7.5O 8(	��� ��	$3 ��J(��� ���6����<� I6 3a�5Q6K" �)B�(G
 
:0��	�(� ����
 ����I6 �	)�,(���D>���"*4". ��^
 �K�� �	)�,(� 
����5.c�!3a�5.)�5�  ��*4". 3a�f�<���>3 2.5O j�a:'.��f)�!" 
3a�5.c�!)i(��/�&�^
 ���$3�"$ ���<9>3 3O u	��� 8�,". -H� 3�"$ 
���<9Q6K" -W),1 u	��>3  ���� :	�!" ��	5� #=
 -.���$��
�. 

     [OR] 

(ii) Find the non-parametric form of vector equation, and Cartesian equation of the plane passing  
through the point �2, 3, 6� and parallel to the straight lines 8�
� � 7�
� � ���
  and 
 8��� � 7���/ � ��
��   
 �2, 3, 6� -.4 ;�B )i(��1
 8�
� � 7�
� � ���
  , 8��� � 7���/ � ��
��  �*( �����%$3 

��J(��1
 8�, �,��. �)$�0 �>G
 ��0�A(. &�.�����, ��
�  
44. (i) If the roots of �� � l�� � n� � p � 0 are in H.P. prove that 9lnp � 27pn � 2l 
  �� � l�� � n� � p � 0 -.4 &�.��<9. `�@�� H.P 5� 8�," -H� 

 9lnp � 27pn � 2l  -! �G1�  
     [OR] 

(ii) Evaluate sin +sin�
 +�/- � sec�
 +/,-- 
 ���7�� sin +sin�
 +�/- � sec�
 +/,-- 

45. (i) For the function ���� � 4�� � 3�� � 6� � 1 find point of inflection. 

 ���� � 4�� � 3�� � 6� � 1 -.4 )�,)�	$3 )�,1��>G ;�B�( ��
�.  
     [OR] 

 (ii) Find the Volume of a sphere when rotating a circle with radius a. 

  a  �3 �	c��( )<���� 2a>G)��� *��$3
 I6 ���,��.  �!  ,1 ��
�  

 
46. (i) Find the area of the region bounded by the curve y=sinx and y=cos x between 

 � � (,  1:B � �  /(,  

y=sinx �>G
    y=cos x �*( )�,)�	�,��  9���
 �	���  � � (,  c�� � �  /(,  
)�	 ��
�  

     [OR] 
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 (ii) Solve 
s7s8 � ­
�7J
�8J 

  _0$� s7s8 � ­
�7J
�8J  
 
47. (i) If the probability that a fluorescent light has a useful life of at least 600 hours is 0.9, find    

The probabilities that among 12 such lights 
(i) exactly 10 will have a useful life of at least 600 hours; 
(ii) at least 11 will have a useful life of at least 600 hours; 
(iii) at least 2 will not have a useful life of at least 600 hours. 

I6 ���	& �# #,$*. �(.��
 ���
 3�4K��<&
 600 ���"B�%$��! 
��k��1 0.9  -H�  ����( 12 #,$3�B� 
(i) &'(�� 10 #,$3�B. �(.��
 ���
 3�4K��<&
 600 ���"B�%$��! ��k��1; 
(ii) 3�4K��<&
 11 #,$3�B. �(.��
 ���
 3�4K��<&
 600 
    ���"B�%$��! ��k��1 
(iii) 3�4K��<&
 2 #,$3�B. �(.��
 ���
 3�4K��<&
 600 ���"B�� R�         
    ������>�� ! ��k��1 �*()>�4$ ��
�. 

     [OR] 

 (ii) Using the equivalence property, show that l ↔ n � �l ∧ n� ∨ �¬l ∧ ¬n� 
      l ↔ n � �l ∧ n� ∨ �¬l ∧ ¬n� -.��� &���!�) �
;��, �(.���� ��
�  

 
       

 

********************************************************************** 
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ANSWER KEY – MODEL QUESTION PAPER NO 5 
SECTION - I 

Q.NO ANSWER Q.NO ANSWER 

1 (4) 1 11 (4) ∞ 

2 (2) consistent / I6@���1 8��("  12 (3) �(, , (�� 
3 (4) 

(� 13 (4)y sin x=c+x   

4 (1) 5�9 �(�  14 (1) Q � � 

5 (2) n 15 (1) 
(� 

6 (3)
(
F  16 (2) 

�(K   

7 (1)[1,2]                                 17 (1) 2 

8 (3) (5,-2) 18 (4) 0 

9 (3) (1⃗�34⃗ ��5⃗ � 1⃗��34⃗ �5⃗� 19 (1) 
/C�FG 

10 (3) 0 20 (2) 8 

SECTION II 

Q.NO ANSWER Q.NO ANSWER 
21 ��2 1�5 2� 26 To Prove  

22 10√10 27 1/280 

23 24π119 
28 4 

24 2a, 
�E√��  29 Tautology  

25 To prove  30 B0B� � 02� 

SECTION III 
Q.NO ANSWER Q.NO ANSWER 

31 To  verify 36 0 � ;< 8G�7G  
32 π2 � 2':, :� 9������:: ��p 9�:� � 4 37 X 0 1 2 3 4 

f(x) 
116 

14 
38 

14 
116 

F(x) 
116 

516 
1116 

1516 1 
 

33 To Prove 38  

34 ∂�
∂r � 12p � 49  ;  ∂�

∂s � 29 � 4p � 4   39 To Prove 

35 π13 40 To Verify 
SECTION IV 

Q.NO ANSWER  ANSWER 

41 (i) �
 �  2 ; �� � �1  ; �� � 4   Or (ii) To Prove  

42 (i) To Prove Or (ii) 

√� log�√2 � 1� Type equation here. 

43 (i)3√3� Or (ii) p⃗ � �ẑ � 2|̂ � 4}~�; � � 20 � 4Q � 20 � 0 

44 (i) To Prove Or (ii) 
ØÛØ	 

45 (i) +� 
, , �
K - Or (ii)
,� '1� 5�. �:��9Type equation here. 

46 (i)2√2 Or (ii) sin�
 0 � sin�
 � � 5 

47 (i) +1210- �0.9�
F�0.1�� 

(ii)  2.1 �0.9�

  �����1 � [ 2.1 �0.9�

 
Or (ii) To Prove 
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