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Note : This paper is of Forty (40) marks divided into two (02)
Sections A and B. Attempt the questions contained in
these sections according to the detailed instructions given
therein.
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Note : Section 'A' contains Five (05) long answer type
questions of Ten (10) marks each. Learners are required
to answer any Two (02) questions only.

(2×10=20)
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1. (a) Find the equation of the polar line with respect to the
sphere x2 + y2 + z2 – 16 of  the line

1 2 3
2 3 4

x y z� � �

� � .

(b) Find the equations of the sphere which pass through
the circle x2 + y2 + z2 – 6x + z + 6 = 0, x – y = 0 and
touch the plane z = 0.

��� ������ 1 2 3
2 3 4

x y z� � �

� � ����	��
��x2 + y2 + z2 – 16

��� ������ ������� ������ ��� �������� ����������

���� �����x2 + y2 + z2 – 6x + z + 6 = 0, x – y = 0����	�����
��
�� ����� ���
� z = 0� ����  �!�"� ����� ��
�� 	��
��#� ��
�������� ���� ������

2. Define conicoids, write its different forms. Also, Find the
Centre of the conicoid 14x2 + 14y2 + 8z2 – 4yz – 4zx – 8xy
+ 18x – 18y + 5 = 0.

What will be its new equation if the origin is shifted to the
centre?

!��#�����������$���%���������&�'��(�������$�)���������
�����
!��#����14x2 + 14y2 + 8z2 – 4yz – 4zx – 8xy + 18x – 18y +
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3. Determine the initial basic feasible solution of the following
transportation problem.

Source Destination Supply

D1 D2 D3 D4

O1 19 30 50 10 a1 =7

O2 70 30 40 60 a2 = 9

O3 40 8 70 20 a3 = 18

Demand b1 = 5 b2 = 8 b3 = 7 b4 = 14

��0�� ����-�� �� ��� ��� �����0$��� &������ ���#	�� -
� ���
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D1 D2 D3 D4

O1 19 30 50 10 a1 =7

O2 70 30 40 60 a2 = 9

O3 40 8 70 20 a3 = 18

��#	 b1 = 5 b2 = 8 b3 = 7 b4 = 14

4. Find the equation of the generating lines passing through

the point 
4

2, 1,
3

� ��� �� �
 of the hyperbola 

2 2 2

1
4 9 16
x y z
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5. Find the principle directions and the principle plane of
conicoid 2x2 + 20y2 + 18z2 – 12yz + 12xy + 22x + 6y – 2z
– 2 = 0.

!��#����2x2 + 20y2 + 18z2 – 12yz + 12xy + 22x + 6y – 2z –

2 = 0���� ����� �*!���2� ��#� ����� �
� ����������
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Note : Section 'B' contains Eight (08) short answer type
questions of Five (05) marks each. Learners are required
to answer any Four (04) questions only. (4×5=20)

���� � �	��� ,�	-� ���� �	7� ��8�� �0	*� 12	+	��� !	��� �����  ���
&��� ���3� ��$���� ����� ���  �%� �	.
� ��/�� ����  �4	) +�
���#�  �	5		 �	)�	��� �	�� 6����� �� ��!�� 
	+� ����� ����	��� ��
12	+� ����� ���#

1. Find the centre of a conic section 2x2 – 5xy – 3y2 – x – 4y
+ 6 = 0 and also find the equation of the conic with respect
to the axes passing through the center.

!��#������3�*�2x2 – 5xy – 3y2 – x – 4y + 6 = 0������#*�����
����� ����� ��#*�� ��� 	������ ��
�� &���#� ��� ������ !��#��� ��
�������� ���� �����



2. A sphere of constant radius k passes through the origin and
cuts the coordinates at A, B, C. Prove that the locus of the
centroid of triangle ABC will be 9(x2 + y2 + z2) = 4k2.

&4�� �5�6������k����	��
���/
� �.#*�����	������-'������&���#
����A, B, C������7���-'�� ��8������� ��� �5�$����ABC���
��)*������ �.#*�� ����9(x2 + y2 + z2) = 4k2�-��	��

3. To find the equation of a right circular cylinder whose axis

line is 
x y z y

l m n
� � � � �

� � .
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x y z y
l m n
� � � � �
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4. Find the equation of the sphere which touches the plane
3x + 2y – z + 2 = 0 at the point (1, –2, 1) and orthogonally
cut the sphere x2 + y2 + z2 – 4x + 6y + 4 = 0.

(��	��
������������������ ���� ���
� 3x + 2y – z + 2 = 0

���� �.#*�� (1, –2, 1)���� �!�"������-'������	��
��x2 + y2 + z2

– 4x + 6y + 4 = 0�����
��0.��9�������7��� -'�

5. Find the equation of the tangent plane to the conicoid
2x2 – 6y2 + 3z2 = 5 at point (1, 0, –1).

!��#����6y2 + 3z2 = 5���� �.#*���:;�<;�=:����� �!�"�
����
��������� ���� �����
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6. Use the graphical method to solve the following LP problem

Max Z = 3x + 4y

Subject to 2x + 3y � 6

2y – 3x � 3

2y � 5

2x + y � 4

x, y � 0


�����45�� ����� ��� ��0��
����� ������� ����	����� �� ��� ���� -

�����

&����� Z = 3x + 4y

����.)� 2x + 3y � 6

2y – 3x � 3

2y � 5

2x + y � 4

x, y � 0

7. Define slack, surplus and artificial variables.

 
'�;� ��>
�� &�'�� &��7"�?����
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8. Find the dual of the following LPP

Maximize Z = 3x1 – 2x2

Subject to   x1 � 4
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2x1 + x2 � 6

x1 + x2 � 5

3x1 – x2 � –1

x2 � 0, x1 is unrestricted.

��0��
����� LPP� ��� @�'��� ���� �����

Z = 3x1 – 2x2 ���&����������� �.��

x1 � 4

2x1 + x2 � 6

x1 + x2 � 5

3x1 – x2 � –1

x2 � 0, x1 &����.#���� -'�
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