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Instructions
(1) All questions are compulsory to solve.
(2) Marks have been indicated against each question
(3) There are two sections 'A' and 'B' are given in the question paper.
(4) In section A question No. 1 to 5 are of objective type questions.
(5) Internal options are given in question No. 6 to 21 of Section-B

	�
��� �������� ���� (Objective Type Questions)

����� ����� �������� ��� ��� ��� �� ������� ���  �  !" #$�% &�����
6/� ×� �� ���7

(i)
1

(x 4) (x 6)+ + � ��� �������� ��8� ���(��

(a)
1 1

2 (x 4) 2 (x 6)
−

+ + (b)
1 1

5 (x 4) 2 (x 6)
− −

+ +

(c)
1 5

3 (x 4) 2 (x 6)
+

+ + (d)
2 1

x 4 x 6
−

+ +
(ii) 2 tan–1 x ��� #��� ���

(a) tan–1 
2

2x

1 x+
(b) tan–1 2

2x

1 x−

(d) tan–1 
21 x

2x

+
(d) tan–1

21 x
2x

−

(iii) �,9&$� (2, 1, 4)���� y �:�� 
�� &;��� ��(��

(a) 20 (b) 1
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(c) 12 (d) 10
(iv) 
# 5�� 2x – y + 2z + 1 = 0� ��� #;5�� �,9&$� 
�� &;��� ��(��

(a) 1 (b)
1
3

(c) 3 (d) 3

(v) A
��
��<�� B

��
�����0=�� �
�&���-#��>� �2i 9j 4k− −� � ��<�� �6i 3j 8k− +� � ����� AB

����

��� ���*��#� ���
(a) 11 (b) 12
(c) 13 (d) 14

Choose and Write the correct answer from the given options provided in every
objective type question

(i) Partial fraction of 
1

(x 4) (x 6)+ +  is�

(a)
1 1

2 (x 4) 2 (x 6)
−

+ + (b)
1 1

5 (x 4) 2 (x 6)
− −

+ +

(c)
1 5

3 (x 4) 2 (x 6)
+

+ + (d)
2 1

x 4 x 6
−

+ +
(ii) The value of 2 tan–1 x is �

(a) tan–1 
2

2x

1 x+
(b) tan–1 2

2x

1 x−

(d) tan–1 
21 x

2x
+

(d) tan–1
21 x

2x
−

(iii) Distance of the points  (2, 1, 4) from y axis is�

(a) 20 (b) 1

(c) 12 (d) 10
(iv) Distance from origin to plance 2x – y + 2z + 1 = 0 is�

(a) 1 (b)
1

3
(c) 3 (d) 3

(v) The position vactors of vactor A
��

 and�B
��

 are �2i 9j 4k− −� �  and� �6i 3j 8k− +� �

respectively then the magnitude of AB
����

 is�

(a) 11 (b) 12
(c) 13 (d) 14
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����'( ��)�����	���*������� ��/� ���*��+�,-�%���"#$�%����������
����	��. � � � � � � 6/� ×� �� ���7

(i)
log x

x∫ dx� ��� #���
1
2

 (log x)2 + c� ���

(ii) (�5�� ��� �r (2i j k)− + +� � �  = 5 ��9?� (2, –1, 1)� ���

(iii) 
��
�,���� r� =���
#�@�*��($*������bxy� =���byx�#���
�,���� r = bxy , byx��� �
���

(iv) �)��$A� ���  ����� #��������� B���� �������� � 
�&����� ��� ��(� ��;9�� �� �� ���

(v) &�� C���� ��� #��� 
��
�,���� ($*����� 
&��� r < 1� 
9 $1�� �� �� ���

Write True / False in the following statements

(i) The value of 
log x

x∫ dx is 
1
2

 (log x)2 + c

(ii) The centre of the sphere �r (2i j k)− + +� � �  = 5 is (2, –1, 1)

(iii) The relation between correlation cofficient r and the regretion coefficient
bxy and byx is r = bxy . byx

(iv) The vector's sum of the median of triangle directed from the vertex is
zero.

(v) The co-relation cofficient of two variables always satisfied the relation r
< 1.

����/( !"0��1" 2��3�. 6/� ×� �� ���7
	�
��� 	�
��2

(i)
dx

tan x cot x+∫ (a) 3 sin2 x cos x

(ii)
d

dx
 (tan x) (b) cot2x

(iii) ��&� �a 2i 3j 5k= − +
�

� � (c)
17
7

 =��� �b 2i 2 j 2k= − + +
�

� �

 �� a . b
� �

� ��� #��

(iv) 0.4396E05 + 0.3512E02 ��� #�� (d) –
cos 2x

4
(v) #;5�� �,9&$� 
�� 
# 5� (e) 0.1251E08

3x – 2y + 6z = 17 ��� &;�� (f) 0
(g) sec2 x
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Make the correct pairs
Section-A Section-B

(i)
dx

tan x cot x+∫ (a) 3 sin2 x cos x

(ii)
d

dx
 (tan x) (b) cot2x

(iii) If �a 2i 3j 5k= − +
�

� � (c)
17
7

and� �b 2i 2 j 2k= − + +
�

� �

then value of a . b
� �

(iv) Value of 0.4396E05 + 0.3512E02 (d) –
cos 2x

4
(v) The length of perpendicular (e) 0.1251E08

from the origin to the plane (f) 0
3x – 2y + 6z = 17 (g) sec2 x

����4( �%5 �*����� �" �6��� �"�0�� 6/� ×� �� ���7

(i) ��D��E5��� f (x)� �,9&$� xF� ���!�GC12���� �� f"(x)����#��� ................� ��(��

(ii) 9�;��� ��E
�� ������ 
�� �	� ��� H��#;5�� �=�#� �$����I�J�� ��C� K� .......................
��(��

(iii) ��&� e0 = 1, e1 = 2.72 , e2 = 7.39�  �� 
#5�",� C $�$�A� ���#� 
��
3 x

0
e dx∫

....................�

(iv) 2

dx

x a2 −
∫ � ��� #��� ........................� ���

(v) �,9&$� a
�
� 
�� ��� ���A���� ��5��  =��� x

�

� ��� 5�",� K� 
# 5�� ��� 
#���*�� ..
..............� ���

Fill in the Blanks—

(i) If any function f (x) is maxima at xF� then value of f"(x) is ....................

(ii) Cube root of 10 by Nuwtion Raphson's method after first interaction is
..........................

(iii) If e0 = 1, e1 = 2.72 , e2 = 7.39 then by trapezoidal rule integral 
3 x
0

e dx∫
....................

(iv) The value 2

dx

x a2 −
∫  is........................
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(v) Equation of the plance passing through the point a
�

 and normal to x
�

 is
........................

����7( ��)�����	�� ����� �� #$�% �� ��8�/��9� ��� ����	��� � � 6/×�� ���7

(i) �
"�
�� ��� '�� � ��D�� ���#� ��� 
;)�� �5��%�'�

(ii) yz�
# 5�� ��� 
#���*�� �5��%�'�

(iii) ∫ sec x dx� ��� #��� L��� ��(��

(iv) ax���� x� ��� 
���:�� ���5��� ($*����� �5��%�'�

(v) 0.65731E05 + 0.58918E05 = .........................

Write the answer of each question in one word / sentence of the following—

(i) Write the fomula of Simpsons' one third ruly.

(ii) What is the equation of yz�plane

(iii) What is the value of ∫ sec x dx

(iv) Write differential cofficient of ax�with rest to x

(v) 0.65731E05 + 0.58918E05 = .........................

	�
��2�(Section-B)

�����:�� #$�%"� ��� (Very Short Answer Type Questions)

����;( �<= 2 2

2x 3

(x 1) (x 1)

−
− +  �� ������� �<= ��� >�5 �"�0�. 6M����7

Resolve 2 2
2x 3

(x 1) (x 1)

−
− +  into partial fraction

�=���� (or)

��8�
2

2
x 7x

x 2x 8

+
+ −

� ��� �������� ��8� #��� ���N� ���A'�

Resove 
2

2
x 7x

x 2x 8

+
+ −

 into partial fraction

����?( � @�"�0� ��� 6M����7

sin–1 
4
5

 + sin–1 
5

13
+ sin–1

16
65

 = 2
π

Prove that—

sin–1 
4
5

 + sin–1 
5

13
+ sin–1

16
65

 = 2
π
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�*��� (or)

� @�"�0��

sin–1 x  + sin–1 x 1−  = 
2
π

Prove that—

sin–1 x  + sin–1 x 1−  = 
2
π

����A( ��&� y = 
1 x
1 x

−
+

� ���  �� �
O� ���A'� ��� (1 – x2) 
dy

dx
 + y = 0

6M����7

If y = 
1 x
1 x

−
+

 then prove that (1 – x2) 
dy
dx

 + y = 0

�*���� (or)

��&� y sin x sin x sin x ........= + + + ∞  ���  �� �
O� ���A'� ���

(2y – 1) 
dy
dx

  = cos x

If y sin x sin x sin x ........= + + + ∞ , then prove that

(2y – 1) 
dy
dx

  = cos x

����B(�
x x

x x
e e

e e

−

−
+
−

���� ���5�� ($*����� P� ����A'� 6M����7

Find the differential coefficient of 
x x

x x
e e

e e

−

−
+
−

�*��� (or)

��&� y = log 
1 cos mx

1 cos mx

−
+ � ���  ��

dy
dx

� ��� #��� P� � ���A'�

If y = log 
1 cos mx

1 cos mx

−
+ , then find the value of 

dy

dx

�����C(�'���IJ����Q5�������)�R��� 0.2�
�#���� �
���*+����&��
��,ST���������A,
�)�R��� 10� 
�#�� ���  �� Q5��� ��� :�)�E5�� ���� ��� ��� &�� P� � ���A'� � � � 6M� ���7

The radious of a ciruclar plat is increasing at the rate of 0.2 cm per second.
At what rate is the area increasing, when the radius of plate is 10 cm.
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�*��� (or)

E5��� f (x) = x3 – 6x2 + 11x – 6� ��� �9 ��5�� [1, 3]� #��� ��5�� �#��� ��� A�UC
���A'�

Verify Rolle's threorem for the function f (x) = x3 – 6x2 + 11x – 6 in the
interval [1, 3]

������( ��"��5��%� ���U�+T���
��x� =���y����#���
��
�,����($*��������(*�������A'�
� 6M� ���7

x 5 9 13 17 21
y 12 20 25 33 35

Calculate the coefficient of corelation between x and y on the basis of the
following data when x and y are

x 5 9 13 17 21
y 12 20 25 33 35

�*��� (or)

��&� cov (x, y) = –2.25 , var (x) = 6.25 , var (y) = 20.25� ��F�  �� 
��
�,��
�� ($*����� ρ (x, y)� P� � ���A'�  =��� 
��
�,����� ��� �V� � ��� , �D'�

If cov (x, y) = –2.25 , var (x) = 6.25 , var (y) = 20.25 then find the coefficient
of correlation ρ (x, y) and also discribe the nature of correlation.

�����'( ��&� &��
#�@�*�� ��%������ ��� ,�C������*�� θ� ��F� 
#�@�*�� ($*����� byx =
1.6�  =��� bxy = 0.4  �� tan θ� ��� #��� P� � ���A'� � � � � � � � � � � 6M� ���7

If the angle between two regression lines of θ, regression coefficient byx =
1.6 and bxy = 0.4, then calculate the value of tan θ

�*��� (or)

&�� C�� ��������� x������ y���� #���
��
�,���� ($*����� ρ� ��F� �  �� �
O����A'� ��
2 2 2

x y (x y)

x y2
−σ + σ − σ

ρ =
σ σ �A��U� 2 2

x y,σ σ � =��� 2
(x y)−σ �-#��>� x , y��<�� (x – y)

��� �
��*�� ($*����� ����

If the correlation coefficient between two variables x and�y is�ρ, then show

that�

2 2 2
x y (x y)

x y2
−σ + σ − σ

ρ =
σ σ  where 2 2

x y,σ σ � and� 2
(x y)−σ � the variance of x ,

y� and (x – y) respectively.

��:�� #$�%"� ��� (Short Answer Type Questions)

�����/(�/4��J�������E������$D�� �������(W��#���
�� 4���&IGX��� ����5��A� �����F�&����
5��5�� ��� &����� DY�� ����� ��� L��� ����� �� ��Z 6/����7
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Two cards are drawn at rendom from a well shuffled pack of 52 cards, what
is the probability that either both are red or both are aces?

�*��� (or)

&����
������'��E����#�����(�[���������Q ���������������� ��P� ����A'�
In the single through of two dice what is the probability of not obtaining a
total of 9 and 11.

�����4(� �,9&$� 6��F� �F� 47�
��($A���� ��5��!
�
# 5�����
#���*��P� ����A'�A�

# 5�� x + 2y + 2z = 5�  =��� 3x + 3y + 2z = 8� ��� 5�",�� ���� � � � � � � 6/� ���7

Find the equation of the plance which passes through the point (1, 3, 2) and
prependicular to the planes x + 2y – 3z = 5 and 3x + 3y + 2z = 8

�*��� (or)

'�� C�� 
# 5�� #;5�� �,9&$� 
�� P� &;��� ��� �� �� ���  =��� �:���� ��� A, B��<�� C
�,9&$���������� �������
O����A'����C $1E5���OABC������9?������,9&$��=�

2 2 2 2

1 1 1 16

x y z p
+ + = � ��

A variable plane is at a constant distance P from a origin and meet the axis
at points A, B and C. Show that the locus of the centroid of tetrahodron

OABC is 2 2 2 2

1 1 1 16

x y z p
+ + =

�����7( 
�&��� ������ 
�� �
O� ���A'� ���� sin (α + β) = sin α cos β + cos α
sin β � � � � � � � � � � 6/� ���7

Prove by vector method– sin (α + β) = sin α cos β + cos α sin β

�=���� (or)

�
O����A'� ���

( ) ( ) ( )a b c b c a c a b 0× × + × + + × × =
� � � � � � � � �

Prove that—

( ) ( ) ( )a b c b c a c a b 0× × + × + + × × =
� � � � � � � � �

�����;( ��&� f(x) = 
2

2
x 1

x 1

−
+

� ���  �� � �
O� ���A'� ��� f 
1
x

 
  

= – (f) x 6/����7

If f(x) = 
2

2
x 1

x 1

−
+

, then prove that f 
1
x

 
  

= – (f) x

�*��� (or)
��"��5��%� � E5��� ��� x = 0� ��� 
�� \�� ��� ����C��� ���A'�
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f (x) = 
2

1 cos x
; x 0

x
1

; x 0
2

− ≠

 ≠


Discss the continuity of the following at x = 0 —

f (x) = 
2

1 cos x
; x 0

x
1

; x 0
2

− ≠

 ≠


�����?(� ��"����� #��� P� ����A'� 6/����7

dx
5 4 sin x+∫

Evaluate the following–

dx
5 4 sin x+∫
�*��� (or)

�
O� ���A'—     
/ 2

0

tan x
dx

41 tan x

π π=
+∫

Prove that—   
/ 2

0

tan x
dx

41 tan x

π π=
+∫

�����A(��-� x2 = 4y� =��� ��%��� x = 4y – 2�
�� �H���� :�)����� :�)�E5��P� ����A'�
Find the area bounded by the curve x2 = 4y and the line x = 4y – 2.

6/����7
�*��� (or)

��"��5��%� � ��� #��� P� � ���A'�

dx
a cosx bsin x+∫

Evaluate the following—

�����B( ��"�� ���5�� 
#���*�� ��� �5�� ���A'� 6/����7

x + y 
dy
dx

= 2y

Solve the following differential equation—

x + y 
dy

dx
= 2y
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�=���� (or)
��"�� ���5�� 
#���*�� ��� �5�� ���A'�

(1 + x2) 
dy
dx

 + 2xy – 4x2 = 0

Solve the following differential equation—

(1 + x2) 
dy
dx

 + 2xy – 4x2 = 0

����'C( !����%���������,�C������*��P� ����A'� �A���� �&�K���R��'U� ��"��5��%� 

#���*���� B���� �������� � ���� � � � � � � � � � � � � � 63� ���7

2l + 2n – m = 0� '��� ml + mn + nl = 0
Find the angle between those lines, where direction cosines are recognised by
the following equation–

2l + 2n – m = 0 and ml + mn + nl = 0

�*��� (or)

�
O����A'� �����%��'U�
x y 2 z 3
1 2 3

− += = � =���
x 2 y 6 z 3

2 3 4
− − −= = �
# 5���

����� D���� �� GX�&� �,9&$� ��� P� ����A'�

Prove that the lines 
x y 2 z 3
1 2 3

− += =  and 
x 2 y 6 z 3

2 3 4
− − −= =  are coplaner.

Also find the point of intersection of these lines

����'�( !�� ��%������ ��� ,�C� ��� 9�;� #� &;��� P� � ���A'F� �A���� 
�&��� 
#���*�
��� � � � 63� ���7

�r (1 2 ) i (2 3 ) j (3 4 ) k= + λ + + λ + + λ� �

�r (2 3 ) i (3 4 ) j (4 5 ) k= + µ + + µ + + µ� �

Find the shortest distance between the two lines, whose vector equations
are—

�r (1 2 ) i (2 3 ) j (3 4 ) k= + λ + + λ + + λ� �

�r (2 3 ) i (3 4 ) j (4 5 ) k= + µ + + µ + + µ� �

�*��� (or)

!
� (����� ��� 
#���*�� P� � ���A'� A�� �,9&$���� 6	F� �4F� �M7�  =��� 64F� ��F� ��7

�� ($A� �� ���  =��� �A
��� ��9?� ��%��� 5y + 2z = 0 = 2x – 3y� ��� �0=� � ���

Find the equation of the sphere which posses through points (0, –2, –4) and
(2, –1, –1) and 5y + 2z = 0 = 2x – y.
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������ #$�% (Model Answer)
	�
���

#$�%��
(i) (a) (ii) (b)
(iii) (a) (iv) (b)
(v) (d)

#$�%�'
(i) 
\� (ii) �
\�
(iii) �
\� (iv) 
\�
(v) �
\�

#$�%�/(
(i) (d) (ii) (g)
(iii) (f) (iv) (e)
(v) (c)

#$�%�4(
(i) ]*��\#� (ii) 2.1667

(iii) 6.915 (iv) log 
2 2x x a + −    + c

(v) ( ) �r a n 0− =
#$�%�7(

(i)
b

a∫ f(x) dx = 
h
3

 [yo + yn + 4 (y1 + y3 ......... yn–1) + 2 (y2 + y4 .......yn–2)]

(ii) x = 0 (iii) log (sec x + tan x)
(iv) ax loge a
(v) 0.124649E06

	�
��2 (Section-B)
#$�%�;(

2 2 2 2 2

2x 3 A Bx C Dx E

(x 1)(x 1) (x 1) (x 1) (x 1)

− + += + +
−− + + + 6�����7

2x – 3 = A (x2 + 1) + (Bx + c) (x – 1) (x2 + 1) + (Dx + E) (x – 1)

x = 1 ⇒  – 1 = 4A ⇒  A = –
1
4

6�����7

�, 2x – 3 = A (x4 + 2x3 + 1) + (Bx + C) (x3 – x2 + x – 1)

+ D (x2 – x) + E (x – 1)

2x – 3 = A (x4 + 2x3 + 1) + B (x4 – x3 + x2 – x) + C (x3 – x2 + x – 1)

+ D (x2 – x) + E (x – 1)


A� ��� �&��� ���  $5���� ����� ���
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0 = A + B ⇒ B = 
1
4

0 = –B + C ⇒ C = 
1
4

0 = 2A + B – C + D

=
2 1 1
4 4 4

− + −  + D  ⇒  D = 
1
2

2 = –B + C + D + E

2 = –
1 1 1
4 4 2

+ −  + E ⇒ E = 
5
2

6�����7


#���*�� 6�7� 
�

∴∴∴∴∴ 2 2

2x 3

(x 1) (x 1)

−
− +  = 2 2 2

1 (x 1) (x 5)

4(x 1) 4(x 1) 2(x 1)

− +− + +
− + +  6�����7

����; �� �*��� �� #$�%�

2

2
x 7x

x 2x 8

+
+ −

 = 1 + 2

5x 8

x 2x 8

+
+ −

......(i)

#��� 2

5x 8

x 2x 8

+
+ −

 =
5x 8

(x 4) (x 2)
+

+ −

=
A B

(x 4) (x 2)
+

+ − .......(ii)� 6�� ���7

5x + 8 = A (x – 2) + B (x + 4)

x����($*���������� $5����������� 5 = A + B ........(iii)��6�����7

�C�� �&��� ���  $5���� ����� �� 8 = –2A + 4B ...........(iv)

(iii)��� (iv)���� �5������� �� A = 2 , B = 3 6�����7

�,�
#���*�� (i)�
�

2

5x 8

x 2x 8

+
+ −

 =
2 3

x 4 x 2
+

+ −

#���*�� (ii)�
�

2

2
x 7x

x 2x 8

+
+ −

 = 1 + 
2 3

x 4 x 2
+

+ −
6�����7
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#$�%�?

,���U� �:�� 5���� ���

sin–1 
4
5

 + sin–1 5
13

+ sin–1 
16
65

=
1 14 5

sin sin
5 13

− − +    + sin–1 
16
65

=� sin–1 

224 5 5 4
1 1

5 13 13 5

    − + −        
+ sin–1 

16
65

6�����7

= sin–1 
4 12 5 3
5 13 13 5

 × + ×   + sin–1 
16
65

= sin–1 
63
65

 + sin–1 
16
65 6�����7

= sin–1 

2 263 16 16 63
1 1

65 65 65 65

 
    − + −         

6�����7

=
63 63 16 16
65 65 65 65

 × + × 
 

 = sin–1 
4225
4225

 
  

= sin–1 1 = 
2
π
� &���U� �:� 6�����7

����? �� �*��� �� #$�%�

,���U� �:� sin–1 x  + sin–1 1 x−
� sin–1 x = cos–1 1 x− 6�����7

� sin–1 x  = cos–1 1 x−

cos–1 1 x−  + sin–1 1 x− 6�����7

=
2
π

 =�&���U��:��[� cos–1 x + sin–1 x = 
2

π
]

64����7

#$�%�A

x x

x x
d e e

dx e e

−

−

 +
 

− 



(14)
G

=�

x x x x x x x x

x x 2

d d
(e e ) (e e ) (e e ) (e e )

dx dx
(e e )

− − − −

−

− + − + −

−

6�����7

= 
x x x x x x x x

x x 2
(e e ) (e e ) (e e ) (e e )

(e e )

− − − −

−
− − − + +

−
6�����7

2x 2x 2x 2x

x x 2
(e e 2) 2(e e 2)

(e e )

− −

−
+ − − + +

−  = x x 2
4

(e e )−
−
− 64����7

����A �� �*��� �� #$�%�

y = log 
1 cos mx

1 cos mx

−
+

dy

dx
 =

d

dx
 log 

2

2

mx
2 sin

2
mx

2 cos
2

=
d

dx
 log tan 

mx
2

6�����7

tan 
mx
2

 = t� �%���� ��

dy
dx

 =
d

dx
log t

=
d
dt

 . log t 
dt
dx

6�����7

=
d
dt

 . log t . 
d

dx
 . tan 

mx
2

=
1
t

 . 
m
2

 sec2 
mx
2

=
1
mx

tan
2

 ×  
m
2

 . sec2 
mx
2

6�����7
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=
2

mx
cosm 12. .

mx mx2 sin cos
2 2

=
m

mx mx
2 sin .cos

2 2

= 
m

sin mx 6�����7

dy
dx

 = m cosec (mx)

#$�%�B

y = 
1 x

1 x

−
+

  ⇒   y = 
½

½
(1 x)

(1 x)

−
+

log 5���� �� log y = log (1 – x)½ – log (1 + x)½

log y = log 
1
2

 (1 – x) – 
1
2

 log (1 + x) 6�����7

x���� 
���:�� ���5�������� ���

1 dy
y dx  =

1 1 1 1
( 1) 1

2 (1 x) 2 (1 x)
− − −

− +

= –
1 1 1

2 1 x x 1
 + − + 

6�����7

= – 
1 1 x 1 x

2 (1 x) (1 x)

 + + −
 − + 

1 dy
y dx  = 2

1

1 x

−
−

6�����7

(1 – x2) 
dy
dx

 = –y

(1 – x2) 
dy
dx

 + y = 0 ���� �
O� ����� =��� 6�� ���7

����B �� �*��� �� #$�%�

y = sin x sin x sin x .........+ + ∞

y = sin x y+ 6�����7

&����� �:���� ��� �(�� ����� ���
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y2 = sin x + y 6�����7

x���� 
���:�� ���5�������� ���

2y 
dy
dx

 = cos x 
dy
dx

6�����7

(2y – 1) 
dy
dx

 = cos x 6�����7

���� �
O� ����� =���

#$�%��C

:�)�E5�� A = πr2

∴
dA
dr

 = 2 π r 6�����7

�)�R��� ���� ��� ��� &�� =
dr
dt

 = 2 
�#�.^
���*+

�,� :�)�E5�� ��� &��
dA
dt

 =
dA dr

.
dr dt

6�����7

= 2 π r (0.2) 6�����7

� r = 10 
�#�

∴∴∴∴∴ :�)�E5�� ���� ��� ��� &�� = 2 π . 10 (0.2)

= 4 π�
�#�4^
��*+ 6�����7

�����C �� �*��� �� #$�%

f (x) = x3 – 6x2 + 11 x – 6

(i) f (x),� �� ��5�� [1, 3]� #��� 
  K� ��� 6�����7

(ii) f' (x) = 3x2 – 12x + 11��A
�����0 \��x ∈ ∈ ∈ ∈ ∈ [1, 3]����
���#���������5�'����

6�����7

D
�5�'� f (x), �� ��5�� (1, 3)� ��� �5�'� ���5����� ���

(iii) f (1) = 0�  =��� f (3) = 0

∴∴∴∴∴ f (1) = f (x)

� >� ��5�� �#��� ��� 
��� �0=�� ��U� 
� $1�� �� �� ���� 6�����7

� >� c ∈  (1, 3)� ��� ��0 \�� D
� ����� ��(�� ���

f' (c) = 0 ⇒ 3c2 – 12 c + 11 = 0

c =
12 144 132

6
± −

c =
1

2
3

 ±  
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c� ��� &����� #��� �� ��5�� (1, 3)� #��� �0=� � ��� 6�����7

� >� ��5�� �#��� �
O� �$D��

#$�%���
x y u v u2 v2 u.v

5 12 –8 –13 64 169 104
9 20 –4 –5 16 25 20
13 25 0 0 0 0 0
17 33 4 8 16 64 32
21 25 8 10 64 100 80

65 125 Σu = 0 Σv=0 Σu2=160 Σv2=358 Σu.v=236

64����7

Σu = 0 , Σv = 0, Σu2 = 160, Σv2 = 358, Σu . v = 236


;)� ρ =
2 2 2 2

n u.v u. v

[n u ( u) ][n v ( v) ]

Σ − Σ Σ

Σ − Σ Σ − Σ

=
5 236 0 0

[5 160 0][5 358 0]

× − ×
× − × − 6�����7

=
236 236

160 358 57280
=

×

=
236

239.33
 = 0.98 6�����7

������ �� �*��� �� #$�%

cov (x . y) = –2.25 , var (x) = 6.25 , var (y) = 20.25

∴∴∴∴∴ ρ  (x, y) = cov (x, y) 6�����7

ρ (x, y) =
cov (x,b)

var (x) . var (y)

=
2.25

6.25 20.25

−
× 6�����7

=
2.25

2.5 4.5

−
×  = 

225

25 45

−
× 6�����7

= –0.2

C;U��� ρ� ��� #���]*��\#�� ��� � >� 
��
�,���� �;*��� ]*��\#�� ��� 6�����7

#$�%��'


#�@�*�� ($*���� byx = 1.6 6�����7
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bxy = 0.4

� >� &����� ��%������ ��� ��*� �� m1 = 1.6   ,   m2 = 0.4

,�C� ��� ��*�� θ� ���

∴∴∴∴∴ tan θ =
1 2

1 2

m m
1 m m

−
+  =

1.6 0.4
1 1.6 0.4

−
+ ×

64����7

tan θ  =
1.2
1.64

 = 0.73

tan θ  = 0.73 6�����7

�����' �� �*��� �� #$�%�

2
x y−σ  = 21

[x y) (x y)]
n

Σ − − −

= 21
[x x) (y y)]

n
Σ − − − 6�����7

= 21
[x x) (y y) 2(x x) (y y)]

n
Σ − + − − − −

=� 2 21 1 2
[x x) (y y) (x x) (y y)]

n n n
Σ − + Σ − − − −

6�����7

2
x y−σ  = σx

2 + σy
2 – 2 ρ σx σy 6�����7

2 ρ σxσy= σx
2 + σy

2 – 2
x y−σ

�� ρ =

2 2 2
x y x y

x y2
−σ + σ − σ

σ σ 6�����7

��:�� #$�%"� ��� (Short Answer Type Question)

#$�%��/

n(S) = 52C2
 = 1326

#��� 5�� E = &����� �J�� 5��5�� ����� ��� H����

F = &����� �J�� DY�� ����� ��� H����

 , E ∩ F = &�� 5��5�� DY�� ����� ��� H���� 6�����7

n (E) = 26C2
 = 325

n (F) = 4C2
 = 6 6�����7

 =�� n (E ∩ F) = 2C2 = 1
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P (E) =
n(E) 325
n(S) 1326

=

P (F) =
n(F) 6 1
n(S) 1325 221

= =

P (E ∩ F)=
n (E F) 1

n(S) 1326
∩ = 6�����7

∴∴∴∴∴ � P� 6&����� 5��5�� ��� DY�� ����� ��7

= P (E) + P (F) – P (E ∩ F)

=
325 6 1

1326 1325 1326
+ − 6�����7

=
330 55

1326 221
= 6�����7

�����/ �� �*��� �� #$�%�

���U n (S) = 6 × 6 = 36

#��� A = &����� ��
��� ��� [� ����� ��� H����

= {(4, 5), (5, 4), (3, 6), (6, 3)} 6�����7

B = &����� ��
��� ��� ��� ����� ��� H����

= [(5, 6) , (6, 5)]

∴ P (A) =
4

36
P (B) = 

2
36

6�����7

C;U��� &����� H����'U� ���A_� ����

∴ P (A ∪ B)= P (A) + P (B) 6�����7

=
4 2

36 6
+

=
6 1

36 6
− 6�����7

��� $� ��(� [� �� ��� �� ����� ��� ����� �

= 1 – P (A ∪ B)

= 1 – 
1 5
6 6

= 6�����7

#$�%��4

�,9&$� 6��F� �F� 47� 
�� ($A���� ��5�� 
# 5�� ��� 
#���*�� ���

a (x+1) + b (y–3) + c (z–2) = 0 ..........6�7� � 6�� ���7

��� �&'� �$'� 
# 5���� ��� 5�",� ��(��
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a + 2b + 2c = 0

3a + 3b + 2c = 0 6�����7

a
4 6−

 =
b c

6 2 3 6
=

− −

⇒ a
2−

 =
b b c
4 4 3

= =
−

 = k

a = 2k , b = –4k , c = 3k 6�����7

#��� 6�7� #��� �%���� ���

2k (x+1) –4k (y–3) + 3k (z–2) = 0 6�����7

2x – 4y + 3z + 8 = 0 6�����7

�����4 �� �*��� �� #$�%�

#���� 
# 5�� ��� 
#���*�

x y z

a b c
+ + � = 1 .........6�7

��9?�
�� D
��� &;�� p =
2 2 2

1

1 1 1
a b c

     + +          
6�����7

∴ 2

1

p  = 2 2 2

1 1 1

a b c
+ + .......647� 6�� ���7

A, B, C���� ��&��������-#��>� (a, o, o)F� (0, b, 0)� =��� (0, 0, c)����� >�C $1E5��
OABC� ��� ��9?����� ��&�������

x = 
a
4

, y = 
b
4

, z = 
c
4

6�����7

∴∴∴∴∴ a = 4x , b = 4y , c = 4z

��� #��� 
#���*�� 647� #��� �%���� ��� ��9?�� ��� �,9&$�=�

2
1

p  = 2 2 2
1 1 1

16x 16y 16z
+ + 6�����7

�� 2

16

p  = 2 2 2

1 1 1

x y z
+ + 6�����7

#$�%��7

x��:�����
�=��OP� =���OQ�-#��>�α���−β���*��,�� ������� OC
����

��� OD
����

�-#��>

OP
����

��� OQ
����

�������� '�����
�&��� ���� ,� C��� D���� ��&��������-#��>� (cos A, sin
A)�  =��� (cos B, –sin B)� ����(��
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6�����7

OC
����

 = (cos A) i (sin A) j+� �

 OD
����

 = (cos B) i (sin B) j+� � 6�����7

OD OC×
���� ����

 = (cos B) i (sin B) j cos A) i (sin A) i   − × +   
� � � �

6�����7

|OD| |OC| sin COD� #��� =� (cos B sin A) i j (sin B cos A) j i× − ×� � � �

�� 1.1 sin (A + B)� #�� 6�����7

= � �(sin A cos B) n (cos A sin B) ( n)− −
sin (A + B) = sin A cos B + cos A sin B 6�����7

�����7 �� �*��� �� #$�%

,���U� �:� ( ) ( ) ( )a b c b c a c a b× × + × × + × ×
� � � � � � � � �

=� ( ) ( ) ( ) ( ) ( ) ( )a.c b a.b c b.a c b.c a c.b a c.a b− + − + −
� � � � � � � � � � � � � � � � � �

64����7

= ( ) ( ) ( ) ( ) ( ) ( )c.a b a.b c a.b c b.c a b.c a c.a b− + − + −
� � � � � � � � � � � � � � � � � �

64����7

= 0 &���U� �:�

6��&��� ($*��E5�� -#� ����#��� ���#� ��� ��5��� �� �� ��� a.b b.a=
� � � �

7

6�����7

#$�%��;

f (x) =
2

2
x 1

x 1

−
+
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f 
1

x
 
    =

2

2

1
1

x
1

1
x

−

+
6�����7

f 
1

x
 
    =

2

2

1 x

1 x

−
+

 = – 
2

2

x 1

x 1

−
+

 = –f(x) 64����7

∴ f 
1
x

 
    = – f(x) 64����7

�����; �� �*��� �� #$�%�

L.H.L.

x o
lim
→  f(x) =

h 0
lim
→  f (0 – h) 6�����7

= 2

1 cos( h)

( h)

− −
−

h 0
lim
→  2

1 cos h

h

−
 =

h 0
lim
→  

2

2

h
2sin

2
h

6�����7

= 2 
h 0
lim
→  

2h
sin

2
h
2

 
 
 
 
 

 × 
1
4

6�����7

=
2
4

 × 1 = 
1
2

R.H.L.

x 0
lim

+→
 f (x) =

h 0
lim
→   f (0 + h)

= 2h 0

1 cos h
lim

h→

−

=

2

2h 0

h
2 sin

2lim
h→

= 2 × 
1
4

 × 1 = 
1
2

f (0) =
1
2
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∴∴∴∴∴
x o
lim
→  f(x) = f (0) = 

x 0
lim

+→
 + f(x) 6�����7

� > E5��� x = 0 ��� 
�  � ��

#$�%��?

#��� tan 
x
2

 = t

∴∴∴∴∴
1
2

 sec2 x
2

 dx  = dt 6�����7

�� dx =
2

2dt
x

sec
2

dx =
2

2dt
x

1 tan
2

+
 = 2

2dt

1 t+

�, I =
dx

5 4 sin x+∫  =

( )2
2

2 dt
4 t

1 t 5
1 t

× + + + 

∫ 6�����7

2

x
2 tan

2sin x
x

1 tan
2

 
 

= 
+ 

 

�

= 2

2 dt

5 5t 8t+ +∫  = 
2

2 dt
85 t t 1
5

+ +
∫

= 2 2

2 dt

5 4 3
t

5 5
   + +      

∫ 6�����7

= 1

4
t2 1 5tan

3 35
5 5

−
+

×

= 12 5t 4
tan

3 3
− +

6�����7
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= 1

x
5 tan 42 2tan c

3 3
−

+
+ 6�����7

�����? �� �*��� �� #$�%

#��� I =
/ 2

0

tan x
dx

1 tan x

π

+∫

=
/ 2

0

sin x
cosx dx

sin x
1

cosx

π

+
∫

I =
/ 2

0

sin x
dx

cos x sin x

π

+∫ ..........6�7���6�����7

�$�> I =
/ 2

0

sin x
2

dx

cos 2 sin x
2 2

π

π −  
π π   − + −      

∫

I =
/ 2

0

cos x
dx

sin x cos x

π

+∫ ........647

6�����7


#���*�� 6�7� �� 647� ��� A�+T��� ��

2I =
/ 2

0

sin x cos x
dx

sin x cos x

π +
+∫ 6�����7

=
/ 2 / 2

00
1dx [x]

π π=∫ 6�����7

=
2
π

 – 0 = 
2
π

∴ I =
4
π

6�����7

���� �
O� ����� =���

#$�%��A

���5��� x2 = 4y� =��� x = 4y – 2���� �5������� ��� �� GX�&� �,9&$� (2, 1)�  =��

1
1,

4
 −   � ���(�� 6�����7
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���1�� :��)�E5�� (OAB) =


#5��,� C $�$�A� BNMA� ��� :�)�E5�� �� [:�)�E5�� BNO +� :�)�E5�� OMA]

6�����7

6�����7

=
2

1

1 1
1 3 y dx

2 4 −
 + × −   ∫

=
22

1

15 x
8 4−

− ∫  dx

=

23

1

15 x

8 12
−

 
−  

  
6�����7

=
15 1
8 12

−  (8 + 1

=
15 3
8 4

−

=
9
8

�(��D��D� 6�����7

�����A �� �*��� �� #$�%�

I =
dx

a cos x bsin x+∫
Put a = r sin α, α = r cos α

r = 2 2a b+  , α = tan–1 
a
b 6�����7

∴ I =
dx

r sin cos x r cos . sin xα + α∫

=
dx

r sin (x )+ α∫ 6�����7
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=
1
r ∫ cosec (x + α) dx 6�����7

=
1
r

 log 
x

tan
2

+ α 
    + c

=
1
r

 log 
x

tan
2 2

 α  +    
+ c 6�����7

= 2 2

1

a b+
 log 

1x 1 a
tan tan

2 2 b
−  +    

+ c

6�����7

#$�%��B

x + y 
dy
dx

 = 2y

dy
dx

 =
2y x

y
−

6�����7

#��� y = vx ⇒
dy
dx

 = v + x 
dv
dx

v + x 
dv
dx

 =
2v 1

v
−

x 
dv
dx

 =
2v 1

v
−

– v 6�����7


#��5�������� ��
dx
x∫  =

2
v dv

(v 1)−∫

log x = – log (v – 1) + 
1

v 1−
+ c 6�����7

log x + log (v – 1) =
1

v 1−
 + c

log 
y

x 1
x

  −    
 =

1
y

1
x

 −  

+ c 6�����7

log (y – x) =
x

y x− + c 6�����7
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�����B �� �*��� �� #$�%

( 1 + x2) 
dy
dx

 + 2 xy – 4x2 = 0

�� 2

dy 2x

dx 1 x
+

+
 y =

2

2
4x

1 x+
6�����7

∴∴∴∴∴ P = 2

2x

1 x+
Q =

2

2
4x

1 x+
I.F. = e∫∫∫∫∫Pdx

=

2x
dx

21 xe +
∫

= elog(1+x2)

= 1 + x2 6�����7

∴∴∴∴∴ ���1�� �5�� ��(��

y × I.F. = ∫ θ × (I.F.) dx + c

y (1 + x2) =
2

2
4x

1 x+∫  (1 + x2) dx + c

�� y (1 + x2) = ∫4x2 dx + c 6�����7

=
24x

3
 + c

3y (1 + x2) = 4x3 + 3c 6�����7

�":�� #$�%"� ���� (Long Anwer Question)

#$�%�'C

2l + 2n – m = 0 ..........6�7

ml + mn + nl = 0 .........647


#���*�� 6�7� 
� m = 2 (l + n) 6�����7

.��� #��� 647� #��� �%���� ��

2 (l + n) n + nl + 2l (l + n) = 0

�� 2n2 + 2nl + nl + 2l2 + 2ln = 0

�� 2l2 + 5nl + 2n2 = 0 6�����7

(2l + n) (2n + l) = 0

2l + n = 0 ......6�7� � 6�� ���7

�� l + 2n = 0 ..........6M7


#���*�� 6�7� 
� 2l + 0 . m + n = 0


#���*�� 6�7� 
� 2l – m + 2n = 0
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�
0 1+
�

 =
m

2 4−
= 

n
2 0− −

��
1
�

 =
m
2−

= 
n
2−

1−
�

 =
m
2

= 
n
2

6�����7

∴∴∴∴∴ �=�#� ��%��� ��� �&�K� ��$�� � ��F� 4F� 4


#���*�� 6M7� 
� l + 0.m + 2.n = 0


#���*�� 6�7� 
� 2l – m + 2n = 0

0 2+
�

 =
m

4 2−
= 

n
1−

��
2

�
 =

m

2
= 

n

1−
∴ &;
��� ��%��� ��� �&�K� ��$�� � 4F� 4F� ��� ��&� &����� ��%������ ��� ,�C� ��� ��*�

θ� ���  � 6�����7

cos θ =
( 1) (2) (2) (2) 2 ( 1)

1 4 4 4 4 1

− + + −
+ + + +

=
2 4 2

9
− + −

= 0

θ = 90° 6�����7

����'C �� �*��� �� #$�%

��%��'U
1

1

x x−
�

 =
1

1

y y

m

−
= 

1

1

z z

n

−

 =��
2

2

x x−
�

=
2

2

y y
m

−
= 

2

2

z z
n

−
� 
# 5���� ���(�� ��&�

2 1 2 1 2 1

1 1 1

2 2 2

x x y y z z
m n
m n

− − −
�

�
 = 0 6�����7

���U (x1 y1 z1) = (0, 2, –3) , (x2 y2 z2) = (2, 6, 3)

l1
 = 1 , m1 = +2, n1 = 3 , l2

 = 2 , m2 = 3, n2 = 4

∴

2 0 6 2 3 3
1 2 3
2 3 4

− − +
 =

2 4 5
1 2 3
2 3 4

6�����7
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2 

1 2 3
1 2 3
2 3 4

 = 0� � >� ��%��'U� 
# 5���� ��� 6�����7

�=�#���%��������
���,�&$������&�������� (r , 2r + 2, 3r – 3)�������&�����,9&$��B ��
��%��� ��� ��� �0=� � ���  ��

r 2
2
−

 =
2r 2 6

3
+ −

= 
3r 3 3

4
− −

6�����7

�5�� ����� �� r = 2 6�����7

� >� �� GX�&� �,9&$� ��(�� (2, 2 × 2 + 2 , 3 × 2 – 3)� �=��� K� (2, 6, 3)

6�����7

#$�%�'�

�&��� �� r
�

 = �i 2 j 3k+ +� � + λ �( )2i 3j 4k+ +� � .......6�7

�<� r
�

 = �2i 3j 4k+ +� � + µ �( )3i 4j 5k+ +� � .......647

1a
�

 = �3i 2 j 3k+ +� � , b1 = 2 �i 3j 4k+ +� � 6�����7

�<� 2a
�

 = �2i 3j 4k+ +� � , b2 =� �3i 4 j 5k+ +� �

�, 2 1a a−
� �

 = � �2i 3j 4k i 2j 3k+ + − − −� � � � 6�����7

 =
�i j k+ +� �

�<� 1 2b b×
� �

 =

�i j k
2 3 4
3 4 5

� �

6�����7

= �i (15 16) j (12 10) k (8 9)− + − + −� �

= �i 2 j k− + −� �

⇒ 1 2| b b |×
� �

 = 1 4 1 6+ + = 6�����7>

9�;� #� &;�� =
( ) ( )2 1 1 2

1 2

a a . b b

| b b |

− ×

×

� � � �

� �

�( ) �( )i j k . i 2 j k

6

× × − + −� � � �

 = 0 64����7
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#���� (����� ��� 
#���*�

x2 + y2 + z2 + 2ux + 2vy + 2wz + d = 0 ......6�7

(�5�� ��� ��9?� (–u, –v, –w) 6�����7

��%��� 5y + 2z = 0 = 2x – 3y� ��� �0=� � ���

∴ 5(–v) + 2 (–w) = 0 = 2 (–u) – 3 (–v)

5v + 2w = 0 ........647

 =�� 2u – 3v = 0 ......6�7� 6�� ���7

�$�>� �,9&$� (0, –2, –4)�  =��� (2, –1, –1)� (�5�� ��� (1)� ��� ��

∴ 0 + 4 + 16  – 4v – 8w + d  = 0

20 – 4v – 8w + d = 0 6�����7

D
������ 6 + 4u – 2v – 2w + d = 0 .........6M7��6�����7


#���*�� 647F� 6�7F� 6M7F� 6/7� ��� �5�� ����� ��

u = –3 , v = –2 , w = 5, d = 12 6�����7


#���*�� 6�7� #��� ��� #��� �%���� ��

x2 + y2 +z2 + 2 (–3) x + 2 (–2) y + 2.5.z + 12 = 0

� > x2 + y2 + z2 – 6x – 4y + 10z + 12  = 0 6�����7
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