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Note :– This paper is of Thirty five (35) marks divided into

two (02) Sections ‘A’ and ‘B’. Attempt the

questions contained in these sections according to

the detailed instructions given therein. Candidate s

s h ould lim it th e ir answ ers to th e qu e stions on

th e given answ er s h e et. No additional (B) answ er

s h e et w ill be is su ed.
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Section–A

–

Long Answ er Type Questions

 2×9½=19

Note :– Section ‘A’ contains Five (05) Long-answer type

questions of Nine and Half (9½) marks each.

Learners are required to answer any tw o (02)

questions only.

(05) 

(9½)

(02) 

1. Which conics do the following equations represent ?

Find their centers and find the equations of the conic

with respect to the axes passing through the center.

(a) 2x2 – 72xy + 23y2 – 4x – 28y – 48 = 0

(b) 3x2 – 8xy – 3y2 + 10x – 13y + 8 = 0



          



 2x2 – 72xy + 23y2 – 4x – 28y – 48 = 0

 3x2 – 8xy – 3y2 + 10x – 13y + 8 = 0
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2. Find the length of the normal chord drawn from a

point (α, β, γ) on the ellipse 
2 2 2

2 2 2
1

x y z

a b c
+ + = .


2 2 2

2 2 2
1

x y z

a b c
+ + = (α, β, γ) 



3. Solve the following linear programming problem by

Simplex method :

Minimize :

Z = x1 + x2

Subject to :

2x1 + x2 ≥ 4

x1 + 7x2 ≥ 7

and                       x1, x2 ≥ 0







Z = x1 + x2



2x1 + x2 ≥ 4

x1 + 7x2 ≥ 7

                        x1, x2 ≥ 0
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4. Find the solution of the following problem by writing

its dual problem :

Minimize :

Z = x1 + 2x2

Subject to :

2x1 + x2 ≥ 4

x1 + 7x2 ≥ 7

and                       x1, x2 ≥ 0

 

Z = x1 + 2x2



2x1 + x2 ≥ 4

x1 + 7x2 ≥ 7

                        x1, x2 ≥ 0

5. Prove that the plane ax +  by +  cz = 0 cuts the cone

yz +  zx +  xy = 0 in perpendicular lines, if 
1 1 1

0
a b c

+ + = .

ax +  by +  cz = 0 yz +  zx +

xy = 0 
1 1 1

0
a b c

+ + = 
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Section–B

–

Sh ort Answ er Type Questions

 4×4=16

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

    (08)      

(04)

(04) 

1. Find the locus of the center of a quadrilateral sphere

which passes through the origin and meets the

coordinates at A, B, C such that the volume of the

tetrahedron OABC remains constant.



A, B, C 

 OABC  

2. Find the center and radius of the circle which is obtained

from the intersection of the sphere x2 + y2 + z2 – 2y –

4z = 11 by the plane x + 2y + 2z = 15.

x + 2y + 2z

= 15 x2 + y2 + z2 – 2y – 4z = 11 
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3. Show that, line 
3 1 2

1 2 3

x y z+ + −
= =  with respect to

the sphere x2 + y2 + z2 = 1, the polar line is

7 3 2 7

1 11 5

x y z+ −
= =

−
.


3 1 2

1 2 3

x y z+ + −
= = x2 +

y2 + z2 = 1 
7 3 2 7

1 11 5

x y z+ −
= =

−


4. Find the equation of the right circular cone which passes

through (1, 1, 1), whose vertex is (1, 0, 1) and the axis

of the cone makes equal angles with the coordinate

axes.

(1, 1, 1) 

(1, 0, 1) 



5. Find the equation of the right circular cylinder whose

radius is 3 and axis goes through (1, –1, 2). The direction

ratios of the axes are 2, –1, 3.



3 (1, –1, 2) 2, –1,

3 
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6. Find the equations and tangent points of the tangent

planes going through 2x2 – 6y2 + 3z2 = 5 and touching

the line x + 9y – 3z = 0 = 3x – 3y + 6z – 5.

x + 9y – 3z = 0 = 3x – 3y + 6z – 5 

2x2 – 6y2 + 3z2 = 5       

 

7. Find the coordinates of the center of the conic :

14x2 + 14y2 + 8z2 – 4yz – 4zx – 8xy

+ 18x – 18y + 5 = 0

14x2 + 14y2 + 8z2 – 4yz – 4zx – 8xy + 18x –

18y + 5 = 0 

8. Solve the following linear programming problem by

graph method :

Maximize :

Z = 45x + 55y

Subject to :

6x + 4y ≤ 120

3x + 10y ≤ 180

and                        x, y ≥ 0
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Z = 45x + 55y



6x + 4y ≤ 120

3x + 10y ≤ 180

                        x, y ≥ 0

**************


