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Model Question Paper

��
� �����
HIGHER MATHEMATICS

(Hindi and English Versions)
Time����D*�6 Maximum Marks–���
��������

(1) �1,� E(#�@F�� #��)�#
���� @GH� '?�6�� '(#��6���>��)�*�� �� �
�%�� �87
�7� @G*H

(2) '(#��� A, B, C, D, E� 
!�"�#�$� '(#� @G*� '?�6�� ��� �� )*�� �#&���� �� @GH
(3) '(#��� �6� '(#� :� ����6� '(#+*� �6� '?�6�� '(#��6� .� )*�� �#&���� �� @G*H
(4) '(#�<� �6� '(#� �/� ����6� '(#+*� �6*� '?�6�� '(#��6� /� )*�� �#&���� �� @G*H
(5) '(#�� �0� 
� �9� �6� �#&���� �� )*�� 0� @G*H

Instructions
(1) All question are compulsory internal choices are given in every question.
(2) Question-1 A, B, C, D, E are objective type and 1 marks alloted to each

question.
(3) Question-2 to 8 carries 4 marks each.
(4) Question-9 to 15 carries 5 marks each.
(5) Question-16 and 17 carries 6 marks each.

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

����!�(A)���"��
��#������$%������&����'�('����
�$%�)�%�����������
��*����
+����,-�����������)�%� �
��#�'� .

(i) tan–1 
1
2

 + tan–1 
1
3

= ................�@+���

(a) tan–1 1
6

(b)
3
π

(c)
4
π

(d)
6
π

(ii) �,#���8(��I+� �;�1"I��6�(�,���� �AJ8")+*��6� �8�����&���)+*��6� �#&���� ��@G*=���
�+�� @G�
(a) 0

�
(b) 1

(c)
1

3
− (d) –1

(iii) ��8� a
�

����)(��J����8(���I��������*�� a�@G��>���m����7��)(��J����8(�
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@GH� �A� ma� 7��*�� ��8(�� @+��H

(a) m = + 1 (b) m = a
�

(c) m = 
1

a
� (d) 0

(iv) 7��� ��;�5��� -�#6�
�%+��+%���� ��"KA� 6��,��;�5���.��6�,�@GH����6�)���#
�� 
��#� �,� 8 � @+��H

(a) 64π� ��#� �6�,L�6�JM (b) 32π��6�,L�6�JM

(c) 48π��6�,L�6�JM (c) 72π��6�,L�6�JM

(v) ��8(�+*� �2 i 3 j k+ +� � �)N � �2 i j k− −� � � �6� A,�� �+	�� @G�

(a) 0 (b)
4
π

(c)
6
π

(d)
2
π

Q.-1 (A) Choose the correct choice from the follwoing multiple choice
question     5

(i) tan–1 
1
2

 + tan–1 
1
3

= ............... —

(a) tan–1 1
6

(b)
3
π

(c)
4

π
(d)

6

π

(ii) The sum of three vectors from the vertices of triangle toward
median are
(a) 0

�
(b) 1

(c)
1
3

− (d) –1

(iii) If � a
�

�is a non-zero vector whose resultant is a. m is an another
non-zero vector. ma is a unit vector

(a) m = + 1 (b) m = a
�

(c) m = 
1

a
� (d) 0

(iv) A ballon has a variable radius of 4 cm. The rate of changing in
volume is–
(a) 64π�cm3/sec. (b) 32π�cm3/sec.
(c) 48π�cm3/sec. (c) 72π�cm3/sec.
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(v) The angle between the vector �2 i 3 j k+ +� � �and� �2 i j k− −� � � is–

(a) 0 (b)
4
π

(c)
6
π

(d)
2
π

����!� (B)� ��/� �&���$%� ��� ������ ���0'� .

(i) ��8�
1 A B

x(x 1) x x 1
= +

+ + � @+=� �+� B =����������������������H

(ii) a . b
� �

� ������������������������ IA��� θ, a
�
�
� b

�
� �6� A,�� ��� �+	�� @GH

(iii) ��8� y = 1 + x + 
2 3x x

2 3
+  + ........... ∞ �A�  

dy
dx

= .........

(iv) 2 2a x dx−∫ � ��� ��#� ������������������� @GH

(v) sec x dx∫ � ��� ��#� ��������������������� @GH

Q.-1 (B)  Fill in the blanks .

(i) If  
1 A B

x(x 1) x x 1
= +

+ + � then B =����������������������.

(ii) a . b
� �

� ������������������������ when θ, is angle between the vector  a
�
�and� b

�
�

(iii) If y = 1 + x + 
2 3x x

2 3
+  + ........... ∞ then 

dy
dx

= .........

(iv) 2 2a x dx−∫ � ������������������

(v) sec x dx∫ � ��������������������

����!� (C) �?�L)�?�� �%��-�7� .

(i) �cot x dx = log sin x
(ii) ����%�#=� )
�%�#� �,� '��%�+�� '����� @GH

(iii) sin x���� x��6� ���6��� ����%�#� cos x� @+��� @GH
(iv) �@��*A*&��� �"	��*�� ��� ��#� �8G
� &�#�?��� @+��� @GH

(v) ��8� byx = 1.2��A� bxy = 1.4� @+��� @GH
Q.-1 (C)   True / False .

(i) �cot x dx = log sin x
(ii) Intigration is inverse process of differentiation
(iii) the integration of sin x, with respect to x is cos x.
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(iv) The value of correlotion coefficient always positive
(v) If byx = 1.2 then bxy = 1.4.

����!� (D)� ��%1� "A"� ��� ��%1� "B"� ��� 0$�2�� �)
���� ���0'� � .
"A" "B"

(i)
d

dx
tan–1 x (a) 82

(ii) �AJ8")+*� (2, 4, 5)�
� (2, 5, –4)� �6� A,� (b) 2

1

1 x+
�,� 8� ,� @+�,

(iii) �AJ8")+6� (4, 3, 5)��,� XZ� ���%�� �6� 8� ,� @+�, (c) 10
(iv) �AJ8"� (1, 2, 3)��,� y�)��� �6� %�OA
�P� 8� ,� @+�, (d) 13
(v) 7��  6-��-�	M� ��� �#86�(��*��+*� � � '�+�� (3, 4, 12) (e) 3

@G� �A�  6-��� �,� %�OA���� @+�,
Q.-1 (D)�Match the column� .

"A" "B"

(i)
d

dx
tan–1 x (a) 82

(ii) The distance between the points (2, 4, 5) and (b) 2

1

1 x+
(2, 5, –4)

(iii) The distance of points (4, 3, 5) from (c) 10
the XZ plane

(iv) Parpendicular distance of points (1, 2, 3) (d) 13
y–axis

(v) The projection of line segment of (3, 4, 12) (e) 3
then length of line.

����!� (E)� '�� ��3�� )�%� ,-��� �
��#�'� .

(i) ��>��� �!>���� �
�&�� ��� �"# �
Q�R�� ��;�� �%��-�7H

(ii) J���#�  6S�#� �
�&�� ��� ��;�� �%��-�7H

(iii) ��%�OA� ��"1"�I� �#������ ��;�� �%��-�7H

(iv) ��O��#� �6� �#��� ��� ��;�� �%��-�7H

(v) 0.5125 E 03 × 0.4021 E – 02� ��� �"	�#4%�� T��� @+��U

Q–1. (E) Write the answer of following questions in one sentance� .

(i) If teration formula for fase position method.
(ii) Write the formula for Newton Raphson method.
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(iii) Write the formula is Trapezoidal rule.
(iv) Write the formula is simpnson's rule
(vi) Find the value of–

0.5125 E 03 × 0.42021 E – 02

����4�
2x 5

(x 1) (x 2)
+

− − � �6� )�*�(��� �12+*� �6*� �
1V��,�I7H .

)>�
�

2

x 3

(x 2) (x 9)

+
+ − � �+� )�*�(��� �12+*� �6*� �
1V� �,�I7H

Divide into partial fraction - 
2x 5

(x 1) (x 2)
+

− −
or

Divide into partial fraction- 2

x 3

(x 2) (x 9)

+
+ −

����56� ��W��,�I7� ��� .
tan–1 1 + tan–1 2 + tan–1 3 = π

)>�
�

��W��,�I7� ��� cos–1 
4

5
 + sin–1 

5

13
= cos–1

 
33

65
Prove that - tan–1 + tan–1 2 + tan–1 3 = π

or

Prove that– cos–1 
4
5

 + sin–1 
5

13
= cos–1

 
33
65

����76� '>��� ��W�*���6� sin 2x����)
�%�#�X����,�I7H .
)>�
�

��8� y = ex+ex+.....∞
� @+� �+� ��W��,�I7� ��

dy y
dx 1 y

=
−

Differentiate by first principle of sin 2x
or

If y = ex+ex+.....∞
� then prove that– 

dy y
dx 1 y

=
−

����.6���8� y log x log x log x ........= + + + ∞ .

� @+� �+� ��W� � +� ���
dy 1
dx x(2y 1)

=
−
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)>�
�

��8� y = 
sin x

1 cos x+
� @+� �+�

dy
dx

� ��� ��#� X��� � +H

If y log x log x log x ........= + + + ∞  then prove that 
dy 1
dx x(2y 1)

=
−

or

If y = 
sin x

1 cos x+
 then prove that value of 

dy

dx
.

����86�7���	����,� 	�� S = 5 e–t cos t��6�)#"�� ������ ���@GH���8� t = 
2
π

@+� �+� ����� 
6�� 
� ?
 	�� X��� �,�I7H Y.Z
)>�
�

7�� �?>� � [� � �,� )+ � 46*��� I���� @GH� ���,� ���� ��� ��,� 	�� S = 490
t – 4.9 t2 �@GH��?>� �\� ��'�]��)�&�����[C�����X����,�I7H�I@�C� t�
�S���(�^
�6�JM� 
� �,� � �6*� @GH

Equation of a moving partical S = 5 e–t cos t. If t = 
2

π
 then find its

velocity and accelaration.
or

A stone is thrown upward and the equation of its velocity is S = 490
t – 4.9 t2 where, t and S are in second and meter respectively. Calculate
the maximum height adopted by stone.

����96� �@��*A*&�� �"	��*�� X��� �,�I7�
cov (x, y) = – 2.25 , var (x) = 6.25 , var (y) = 20.25 Y.Z

)>�
�
8+� � �  ��(��+*� x�
� y� �6� �&�� �@��*A*&�� �"	��*�� r� @+� �+� ��W� �,�I7� ���

r = 
2 2 2

x y x y

x y2
−σ + σ − σ

σ σ
I@�C� σx

2 , σy
2 , σx–y

2 ,���(�^� x, y��>��� (x – y)� �6� �
� 	�� �"	��*�� @GH
Find the correlation coefficient, if given that–

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

If r is the correlation coefficient between x and�y then show that–

r = 
2 2 2

x y x y

x y2
−σ + σ − σ

σ σ
where�σx

2 , σy
2 and σ2

x–y
 are the variants of x, y and (x – y) respec-

tively.
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����:6����B�	�� 6-��)+*�2x – 9y + 6 = 0 �7
*�x – 2y + 1 = 0��6��%�7��@��*A*_�
�,� �	�#�� �,�I7

)>�
�
�#O#�*������ 	�,�\� ��`
��%�� ��6*�����a�7���%���6��*���1+��%���6*��
���&�������

��%�� )�C�Mb+*� \� �� X��� �,�I7H
(�@ `
��%�� 1+��%�
)N��� ��%� 9� 9/
��#�� �
�%�# ��/ ���

8+#+*� #� +*� �6*� 
!�"� �6� ��%�+*� �6*� �@��*A*&�� �"	��*�� ��:� @GH

Given the regression lines as 2x – 9y + 6 = 0 and x – 2y + 1 = 0
respectively calculate the correlation coefficient

or
An article cost Rs. 100 at Gwalior and the corresponding most appro-
priate value at Bhopal using the following data

City Gwalior Bhopal
Mean value 70 75
Standard deviation 2.5 3.0

The correlation between the value of the two cities is 0.8

����;6��#����%�+*��6���,� 	��X����,�I7�I+����%��x – 2y + 2z  = 3��6����*� 
@G*� �>��� �I#�,� �AJ8"� (1, 2, 3)� �6� %���OA�� 8� ,� 1� @GH Y/Z

)>�
�
��W��,�I7� ���8+����J� ����%�+*� 2x – 2y + z + 3 = 0�)N � 4x – 4y +

2z + 5 = 0� �6� A,�� �,� 8� ,�
1
6
� @GH

Q.– 9. Find the equation of the plane which are parallel to the plane x –
2y + 2z  = 3 and whose perpendicular distance from the point (1, 2, 3) is
1. Y/Z

or
Show that the distance between two parallel plane 2x – 2y + z + 3 =

0 and� 4x – 4y + 2z + 5 = 0 is 
1

6
.

����!<6� ��8(�+*� �a 2i j k= − +
�

� � �)N � �b 3i 4j 4k= − −
�

� � ����)�8(���"	�#4%��)N ��#�6

A,�� ��� �+	�� X��� �,�I7H Y/Z
)>�
�

��8(�+*� �3i 4 j 5k+ +� �  , �4i 3j 5k− −� � � )N � 7i j+� � � �6� A#6� �;�1"I� �,� �� ���� X��

�,�I7H

Q.-10– Find the scaler product of vector� �a 2i j k= − +
�

� �  and� �b 3i 4j 4k= − −
�

� �
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and also find the angle between them
or

Find the perimeter of a triangle made by vectors �3i 4 j 5k+ +� �  , �4i 3j 5k− −� �

and 7i j+� � �respectively.
����!!6� �#O#�*����4%�#��6� ��*�?���,� �

6�#���,�I7H Y/Z

f(x) = 2

x 1

x 1

+
+

, x = 1� � 

)>�
�

x

(3x 1) (4x 2)
lim

(x 8) (x 1)→∞

− −
+ − � ��� ��#� X��� �,�I7H

Clarify the continuity of followoing function

f(x) = 2

x 1

x 1

+
+

,  at x = 1

or

Find the value of–    
x

(3x 1) (4x 2)
lim

(x 8) (x 1)→∞

− −
+ −

����!46� 6-��� y = x�7
*� � 
%��� y2 = 16x��6� ��� 6� �+;����� �+;�4%��X����,�I7H
Y/Z

)>�
�
� 
%��� y2 = 4x� 7
*� x2 = 4y� �6� ��� 6� �+;�� ��� �+;�4%�� X��� �,�I7H

Q.12–  Find the area included between the parabola y2 = 16x and the line
y = x

or
Find the area included between the parabola y2 = 4x and �x2 = 4y

����!56�
dx

5 4 sin x−∫ ��������%�#�X����,�I7H

)>�
�

/ 2

0

sin x dx

4sin x cos x

π π=
+∫ � �+� ��W��,�I7H

Find the integral coefficient of  
dx

5 4 sin x−∫
or

Prove that–     
/ 2

0

sin x dx

4sin x cos x

π π=
+∫

����!76� ��W�� +� ���4%�# Y/Z
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y = x3 + ax2 + bn + c� )
�%�#� ��,� 	��
3

3
d y

dx
 = 6� ��� 7�� @%�� @GH

)>�
�

)
�%�#���,� 	��
dy
dx

 + y = ex��+� @%�� �,�I7H

Q.14–  Show that the function y = x3 + ax2 + bx + c is a solution of
differential equation

3

3
d y

dx
 = 6.

or

Solve the differential equation 
dy
dx

 + y = ex

����!.6���8�7��%�,��
���������8Q��c����#����������@+��+����6*�/�� �

� �@+#6
�,� '������� X����,�I7H

)>�
�
/�� �R�+*��,�46*�,� @"��� ��(���,��d,� �6*� �6� �� �R+� �#��%+�I��6� @G*=� �#�6� %��%�� ��
�e�� @+#6� �,� '������� X��� �,�I7H

Q.15– Find the probability that a leap year, selected at random will contain
53 sundays

or
Two cards are drawn at random from a pack 52 cards. What is the
probality that either both are red or both are acess.

����!86�� %��  6-��)+*�
x 1 y 2 z 3

2 3 4
− − −= = �)N �

x 2 y 4 z 5

3 4 5

− − −= = ��6� A,���,

J��#��� 8� ,� X����,�I7H
)>�
�

����+%+������,� 	��X����,�I7�I+� �AJ8")+*� (1, –3, 4)�=� (1, –5, 2)�)N 
(1, –3, 0)��6�@+� �I����@G��>����I�����6Jf����%��x + y + z = 0�� ��!>��
@GH

Q.16–  Find the minimum distance between straight lines 
x 1 y 2 z 3

2 3 4
− − −= =

and 
x z y 4 z 5

3 4 5

− − −
= =

or
Find the equation of the sphere which passes threw the points (1, –
3, 4)�=� (1, –5, 2) and�(1, –3, 0) and whose centre lines on the plane
x + y + z = 0.
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����!96� � ��W� � +� �

a b b c c a 2 a b c   + + + =   
� � � � � � � � �

)>�
�

15� ������ ��� 7�� A%�� �i 2j 2k− +� � � �,� �8(��� �6*� ����� � ��� @GH� �>��� �AJ8"

�2i 2j 2k− +� � ��6��"I ���@GH����A%������AJ8"� �( )i j k+ +� � ��6���8�^���8(��)����	��

X����,�I7H
Q.17–�� Prove that

a b b c c a 2 a b c   + + + =   
� � � � � � � � �

or

A force  of 15 unit acts along the ( �i 2j 2k− +� � ) and passes through the

points ( �2i 2 j 2k− +� � ). Find the vector moment of it about the points

�( )i j k+ +� �

+������ ,-��
Q.–1 (A)

(i) (c)
4
π

(ii) (a) 0
�

(iii) (c) m = 
1

| a |
� (iv) (a) 64π�cm3/sec.

(v) (d)
2
π

Q. 1 (B)
(i) B = –1 (ii) a . b

� �
 =  ab cosθ

(iii)
dy
dx

 = ex (iv)
2

2 2 1x a x
a x sin

2 2 a
−− +

(v) log (sec x + tan x)
Q. 1 (C)

(i) �?� (ii) �?�
(iii) )�?� (iv) )�?�
(v) )�?�

Q. 1 (D)

(i) (b) 2

1

1 x+
(ii) (a) 82

(iii) (e) 3 (iv) (d) 13
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(v) (c) 10
Q. 1 (E)

(i) xn+1 = xn–1 – 
n n 1

n n 1

x x

f (x ) f (x )
−

−

−
−  f (xn–1)

(ii) xn+1 = xn – 
n

n

f (x )
f '(x )

(iii)
b

a∫ f(x) dx = 
h

2
 [(yo+yn) + 4 (y1 + y3 + ......... + Yn–1)

(iv)
b

a∫ f(x) dx = 
h

3
 [(yo+yn) + 4 (y1 + y3 + ......... + Yn–1)

2 (y2 + y4 + ......... + Yn–2)]
(v) 0.20607625 E 01

,-���46� � ��#�� ��

2x 5
(x 1) (x 2)

+
− −  =

A B
x 1 x 2

+
− −

����������Y�Z

(x – 1) (x – 2)� �6� ��,� 	�� Y�Z� �6� 8+#+*� )+ � �"	��� � #6� � �
2x + 5 = A (x – 2) + B (x–1) �����������Y�Z� Y�� )*�Z

x = 2�  -�#6� � 
2 × 2 + 5 = 0 + B (2 – 1)

⇒ B = 9 Y��)*�Z
)N � x = 1�  -�#6� � 

2 × 1 + 5 = A (1 – 2) + 0
A = –7 Y��)*�Z

��,� 	�� Y�Z� �6*� A = –7�)N � B = 9�  -�#6� � �
2x 5

(x 1) (x 2)
+

− −  =
7 9

x 1 x 2
− +

− −
Y��)*�Z

+&������� ,-���

2
x 3

(x 2) (x 9)

+
+ −  =

x 3
(x 2) (x 3) (x 3)

+
+ + −

=
1

(x 2) (x 3)+ −

��#�
1

(x 2) (x 3)+ −  =
A B

x 2 x 3
+

+ −
���������Y�Z

(x + 2) (x – 3)� �6� ��,� 	�� Y�Z� �6� 8+#+*� )+ � �"	��� � #6� � 
1 = A (x – 3) + B (x+2) ���������Y�Z� Y�� )*�Z

x = 3�  -�#6� � � 1 = 0 + B (3 + 2)
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B =
1
5

Y��)*�Z

x = –2�  -�#6� � � 1 = A (–2–3) + 0

A = –
1
5

Y��)*�Z

��,� 	�� Y�Z� �6*� A = –
1
5
�)N � B = 

1
5
�  -�#6� � 

1
(x 2) (x 3)+ +  = – 

1 1
5 (x 2) 5 (x 3)

+
+ −

)�^ 2

x 3

(x 2) (x 9)

+
+ −  = – 

1
5 (x 2)+  +

1
5 (x 3)− Y��)*�Z

,-���56� @�� I�#�6� @G*� ���

tan–1 x + tan–1 y + tan–1 z = tan–1 
x y z xyz

1 xy yz zx

 + + −
  − − − 

)A x = 1 , y = 2 , z = 3�  -�#6� � 

tan–1 (1)+tan–1 (2)+tan–1 (3) = tan–1
1 2 3 1 2 3

1 1 2 2 3 3 1

+ + − × × 
  − × − × − × Y��)*�Z

= tan–1
6 6

1 2 6 3
− 

  − − −

= tan–1 
0
10

 
  −

= tan–1 (0) Y��)*�Z
= π �� 0 Y��)*�Z

� J�"=� �,#� &�#�?��� �+	�+*� ��� ��#� (��J�� #@g� @+� ����H
)�^� � � � � � � tan–1 (1)+tan–1 (2)+tan–1 (3) = π Y��)*�Z

+&������� ,-���

L.H.S. = cos–1 
4

5
 
   + sin–1 

5

13
 
  

= sin–1 4
1

5

2 −    + sin–1 5
13

 
   Y��)*�Z

= sin–1 
16

1
25

− + sin–1 5
13

 
  

= sin–1 
3

5
 
   + sin–1 5

13
 
  
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= sin–1 
3 25 5 9

1 1
5 169 13 25

 
− + − 

 
Y��)*�Z

= sin–1
3 12 5 4
5 13 13 5

 × + ×   Y��)*�Z

= sin–1 
36 20
65 65

 +  

= sin–1 56

65
 
  

= cos–1

256
1

65
 −   

= cos–1 
33

65
 
   Y��)*�Z

,-���76� ��#��  f (x) = sin 2x
f (x + h) = sin 2 (x + h)

= sin (2x + 2h) Y��)*�Z

@�� I�#�6� @G*� ���
dy
dx

 =
h 0

f (x h) f (x)
lim

h→

+ −

=
h 0

sin(2x 2h) sin 2x
lim

h→

+ −

= h 0

2x 2h 2x 2x 2h 2x
2cos sin

2 2lim
h→

+ + + −

=
h 0

2cos(2x h)sin h
lim

h→

+
Y��)*�Z

=
h 0
lim
→  2 cos (2x + h) × 

h 0
lim
→

sin h
h

= 2 cos (2x + 0) × 1
= 2 cos 2x Y��)*�Z

+&������� ,-���
�8��� ���� @G� y = ex+ex+.....∞

y = ex+y Y��)*�Z
log� %+#6� � log y = log ex+y

log y = (x + y) log e
(log e = 1)



(15)
I

log y = x + y Y��)*�Z
log y – y = x

x��6� ���6��� )
�%�#�� #6� � �

d
dx

 (log y – y) =
d

dx
(x)

d
dx

 log y – 
dy
dx

 = 1 Y��)*�Z

1 dy dy

y dx dx
−  = 1 Y��)*�Z

dy

dx
 =

y
1 y−

,-���.6� �8��� ���� @G�

y = log x log x log x .......+ + + ∞

y = log x y+ Y��)*�Z

y2 = log x + y Y��)*�Z
x��6� ���6��� )
�%�#�� #6� � �

2y 
dy
dx

 =
1 dy
x dx

+ Y��)*�Z

� (2y  1) 
dy

dx
 =

1

x

dy
dx

 =
1

x(2y 1)− Y��)*�Z

+&������� ,-���

�8��� @G� y =
sin x

1 cos x+
x��6� ��6��� )
�%�#�� #6� � �

dy
dx

 =
2

d d
(1 cos x) sin x sin x (1 cos x)

dx dx
(1 cos x)

+ − +

+
Y��)*�Z

= 2
(1 cos x)cos x sin x( sin x)

(1 cos x)

+ − −
+

=
2 2

2
cos x cos x sin x

(1 cos x)

+ +
+ Y��)*�Z
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= 2

cos x 1

(1 cos x)

+
+

=
1

1 cos x+ Y��)*�Z

,-���8�� � � �8��� @G s = 5 e–t cos t
x��6� ���6��� )
�%�#�� #6� � �

v�
6�� = 
ds
dt

 = 5 [e–t (–sin t) + cos t (–e–t)] Y��)*�Z


6�� v = –5 [–e–t . sin t – e–t . cos t]
= –5e–t (sin t + cos t) Y��)*�Z

?
 	�� a = 
dv

dt
 = –5[e–t(cos t–sin t)+(sin t+cos t](–et)

= –5e–t [cos t – sin t – sin t – cos t]
= –5e–t (–2 sin t) Y��)*�Z

?
 	�� a = 10e–t . sin t

)A t =
2
π
� � � �	�� ��� 
6�

υ = –5 e–π/2 sin cos
2 2

π π +  
= –5 e–π/2 (1 + 0)
= – 5 e–π/2� �����

)N � ?
 	� a = 10 e–π/2 sin π/2
= 10 e–π/2 × 1
= 10 e–π/2 ����� Y��)*�Z

+&������� ,-���
�8��� @G� s = 490 t – 4.9 t2 �����Y�Z

t� �6� ���6��� )
�%�#�� #6� � �


6�� υ = 
ds
dt

 = 490 t – 9.8 t ������Y�Z� � Y�� )*�Z

)�&����� [C����� � � 
6�� (��J�� @+��� @GH
)�^ 490 – 9.8 t = 0

t =
490
9.8

Y��)*�Z

t = 50 �6�	M

)�&�����[C���� s = 490 × 50 – 4.9 (50)2 Y��)*�Z

= 24500 – 12250
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= 12250� �,� Y��)*�Z
,-���9�����%=%>��(����%��

r (x , y) =
cov (x, y)

var(x) var(y)× � �6 Y��)*�Z

r (x, y) =
2.25

6.25 20.25

−
×

Y��)*�Z

=
2.25

126.5625

−

=
2.25

11.25
−

Y��)*�Z

= –0.2 �R� 
+&������� ,-���

@�� I�#�6� @G*� ���

2
x y−σ  = [ ]21

x y) (x y)
x

Σ − − − Y��)*�Z

= [ ]21
x x) (y y)

x
Σ − − −

= 21
x x) (y y) 2(x x) (y y

x
 Σ − − − − − − 

Y��)*�Z

= 2 21 1
(x x) (y y)

x x
Σ − + Σ −

1
2 (x x) (y y)

x
− Σ − − Y��)*�Z

= σx
2 + σy

2 – 2 r σx σy

∴ r =
x y

(x x) (y y)
n

Σ − −
σ σ

⇒ 2 r σx σy = σx
2 + σy

2 – σ2
(x–y) Y��)*�Z

r =
2 2 2

x y (x y)

x y2
−σ + σ − σ

σ σ
,-���:6� ���B�	��  6-���

2x – 9y + 6 = 0
⇒ 9y = 2x + 6

y =
2
9

 x + 
6
9
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y =
2
9

 x + 
2
3

Y��)*�Z

byx =
2
9
� Yy��,� x� � � ���B�	��  6-��Z

�"#^ x – 2y + 1 = 0
x = 2y – 1

bxy = 2� Yx��,� y� � � ���B�	��  6-��Z Y��)*�Z

�+ rxy = xy yxb b×

=
2

2
9

×

=
4

9

=
2
3

Y��)*�Z

byx =
2
9

r 
y

x

σ
σ  =

2
9

2 y
3 3

σ×  =
2
9

σy =
2 9
9 2

×

= 1
2
x

x

9
3

 σ =
 σ = 
�

�
      Y�� )*�Z

+&������� ,-���
��#�� `
��%�� � �6*� 
!�"� �6� ��%�� �+� x� �>��� 1+��%�� �6*� y� �6� 8(������ I���� @G� �+

'(#�#"�� �
x  = 70
y  = 75

σx = 2.5
σy = 3.0

r = 0.8 Y��)*�Z
y��,� x� � � ���B�	��  6-��� ��� ��,� 	�

y y−  = r ( )y
x x

x

σ
−

σ
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y – 75 = 0.8 
3.0
2.5

(x – 70) Y��)*�Z

y =
2.4
2.5

 (n – 70) + 75

y =
24
25

 (100 – 70) + 75 Y��)*�Z

=
24 30

25
×

 + 75

=
144

5
 + 75 �[�8��� @G� x = 100]

= 28.8 + 75
= 103.80� a� Y��)*�Z

,-���;6� � � �87� �7� ���%�� ��� ��,� 	�
x – 2y + 2z = 3 �������Y�Z

���6� ���J� � ���%�� ��� ��,� 	�
x – 2y + 2z + k = 0 �����Y�Z� � � � � � Y�� )*�Z

�AJ8"� (1, 2, 3)� �6� ���%�� � � M�%+� �7� %�OA� �,� %�OA���� 1� @G� )�^

1 = 2 2 2

1 1 ( 2)(2) 2 3 k

1 (2) (2)

× + − + × +

+ + Y��)*�Z

1 =
1 4 6 k

9

− + +

1 = +
3 k

3
+

3 + k = + 3
k = + 3 – 3
k = 0 ��� –6 Y��)*�Z

k = 0�  -�#6� � � ���%�� ��� ��,� 	�

x – 2y + 2z = 0
�>��� k = –6�  -�#6� � 

x – 2y + 2z – 6 = 0 Y��)*�Z
+&���� ��� ,-���� � � �87� �7� ���%�+*� �6� ��,� 	�

2x – 2y + z + 3 = 0 �����Y�Z
�>��

4x – 4y + 2z + 5 = 0

⇒ 2x – 2y + z + 
5

2
 = 0 ������Y�Z� Y�� )*�Z
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8+� ���*� � ���%�� �6� A,�� �,� 8� ,

d =
1 2

2 2 2

d d

a b c

−

+ +
Y��)*�Z

d =
2 2 2

5
3

2

2 ( 2) (1)

−

+ − +
Y��)*�Z

=

1
2
9

=

1
2
3

=
1
6

Y��)*�Z

,-���!<

�8��� @G  a
�

 = �2i j k− +� �

b
�

 = �3i 4 j 4k− −� �

a . b
� �

 = �( ) �( )2i j k . 3i 4j 4k− + − −� � � �

= [2 × 3 + (–1) × (–4) + (–1) (–4)]
= 6 + 4 – 4

= 6
�

� �

2 2 2
i j k 1

i j k k i 0

 + + = 
 ± = = 

� ��

� � �
Y��)*�Z

��8� �#�6� A,�� ��� �+	�� θ� @G� �+�

cos θ =
a . b

| a | . | b |

� �

� � ������Y�Z� � � � Y�� )*�Z

| a |
�

 = 2 2 22 ( 1) (1)+ − + Y��)*�Z

 = 6

| b |
�

 = 2 2 2(3) ( 4) ( 4)+ − + −

| b |
�

 = 3 16 16+ + Y��)*�Z

= 41
��,� 	�� Y�Z� �6*�  -�#6� � 

cos θ =
6

6 41
Y��)*�Z

=
6

41
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θ = cos–1 
6
41

�?���!<� ��� +&���� ��� ,-���
�8���� ∆ABC� �6*U

BC
����

 = �3i 4 j 5k+ +� �

BC
�����

 = 2 2 23 4 5+ +
= 9 16 25+ +
= 50

BC
�����

 = 5 2 ��������Y�Z� Y�� )*�Z

�8��� @G� CA
����

 = �4i 3j 5k− −� �

CA
����

 = 2 2 24 ( 3) ( 5)+ − + −
= 16 9 25+ +
= 50

= 5 2 �������Y�Z� Y�� )*�Z

�8��� @G� BA
����

 = 7i j+� �

BA
����

 = 2 27 1+
= 50

= 5 2 ������Y�Z� Y�� )*�Z

�;�1"I� �,� �� ��� = AB BC CA+ +
���� ���� ����

= 5 2  + 5 2  + 5 2

= 15 2 Y��)*�Z

,-���!!

�8��� @G� f (x) = 2

x 1

x 1

+
+

x = 1 � 
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f (1) =
1 1
1 1

+
+

(i) f (1) = 1 Y��)*�Z

(ii) f (1 + 0) =
h 0
lim
→  (1 + h)

= 2h 0

(1 h) 1
lim

(1 h) 1→

+ +
+ +

= 2h 0

2 h
lim

2 2h h→

+
+ +

=
2
2

= 1 Y��)*�Z

(iii) f (1 – 0) =
h 0
lim
→  f (1 – h)

= 2h 0

(1 h) 1
lim

(1 h) 1→

− +
− +

= 2h 0

2 h
lim

2 2h h→

−
− +

Y��)*�Z

=
2
2

f (1 – 0) = 1
� f (1) = f (1 + 0) = f (1 – 0) Y��)*�Z
)�^� �8��� ���� 4%�#� x = 1� � � ��*�?�� @GH

����!!� ��� +&���� ��� ,-���

�8��� ���� 4%�#� x → ∝  �6� �%�7�
∝
∝

� ��� h�� &�� 	�� � � %+��� @G� �>��� )*(�� 


@ ��+� x2� �6� 1��� 86#6� � � � � � Y�� )*�Z

=
x o

(3x 1) (4x 2)
lim

(x 8) (x 1)→

− −
+ − Y��)*�Z

= x o

1 2
3 4

x x
lim

8 1
1 1

x x
→

   − −      
   + −      

Y��)*�Z

=
(3) (4)
(1) (1)

= 12 Y��)*�Z
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,-���!4� ��� (@�� ��#��
y = x ������Y�Z

�8��� ���� 
� y2 = 16x �����Y�Z
��,� 	�� Y�Z� �6*� y = x�  -�#6� � 

y2 = 16y
y2 – 16 = 0

y (y – 16) = 0
y = 0 �� y = 16

�A x = 0 �+ y = 0
x = 16 �+ y = 16

)�^�  6-��� 
� 
���+� '���c68� �AJ8"
O (0, 0) 
� B (16, 16)� @+*�6

� � � � � � � � � � � � Y��)*�Z

)1,��� �+;�4%� =
16

1 20
(y y ) dx−∫ Y��)*�Z

=
16

0
(4 x x) dx−∫

= 4
16 16

0 0
x dx x dx−∫ ∫

= 4 

16 163/ 2 2x x
3/ 2 2

   
−   

   

= 2 × 3/ 22 1
16 0

3 2
 − −   [162 – 0] Y��)*�Z

=
8
3

 × 64 – 
1
2

 × 256
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=
512

3
– 128

=
512 384

3
−

Y��)*�Z

=
128

3
+&������� ,-���

�87� �7� � 
%��� ��� ��,� 	�� @G�
y2 = 4x ��������Y�Z
x2 = 4y �������Y�Z

Y��)*�Z

��,� 	�� Y�Z� 
� Y�Z� �+� @%�� � #6� � �

y2 = 4 ( )4y Y��)*�Z

y2 = 8 y

y4 = 64y
y4 –� 64y = 0

y (y3 – 64) = 0
y = 0
y = 4

��8 y = 0 x = 0
y = 4 x = 4

 6-��*���� 1��� ��� �+;�4%�� X��� � #�� @GH Y��)*�Z

�+;�4%�� =
4

0∫ (y1 – y2) dx

=
24 4

0 0

x
4x dx

4
−∫ ∫
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=
4 4 2
0 0

1
2 x dx x dx

4
−∫ ∫

=

4
43/ 2 3

0
0

x 1 x
2

3 4 3
2

 
  

−   
  

 

= 2 × 
2
3

 [(4)3/2
 – 0] – 

1
4 3×

 [43 – 0]

=
4
3

 × 8 – 
1

12
 × 64

=
32 16
3 3

−

=
16
3

 [2 – 1]

=
16
3

� 
��� ����� Y��)*�Z

)1,��� �+;�4%�� =
16
3

� 
��� �����

,-���!5

I =
dx

5 4 sin x−∫

I =
2 2

dx
x x x x

5 cos sin 4 2sin cos
2 2 2 2

   + −      
∫

cos2 x/2� �6� 1��� 86#6� � 

I =

2

2

x
sec dx

2
x x

5 1 tan 4 tan
2 2

 + −  
∫

I =

2

2

x
sec dx

2
x x

5 tan 4tan 5
2 2

− +
∫ Y��)*�Z

tan
x
2

 = t�  -�#6� � 
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sec2 
x
2

 . 
1
2

 dx = dt

sec2 
x
2

 dx = 2 dt

= 2

2dt

5t 8t 5− +∫

=
2

2 dt
85 t t 1
5

− +
∫

=
2

2 dt
45 t 2. t 1
5
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