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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. Candidates should limit their
answer to the questions on the given answer sheet. No
additional (B) answer sheet will be issued.
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SECTION-A/( @US-h )

(Long Answer Type Questions)/( Et&l 3T T W9)

Note :

Section 'A' contains Five (05) long answer type
questions of Nine and Half (9%2) marks each. Learners
are required to answer any Two (02) questions only.

(2x9v2=19)

P-125/MT-03 [P.T.O.



qMe ;. @ue ‘w' " U (05) 6 S oA yvH I ™
g, T U & fau W) Al (%) 3w fuifa 2
forenfelai &t 6 W wIA I (02) WA B SW
= Tl

1. Solve the following linear programming problem by simplex
method :

Frrefefad Waw g gwen w1 e fafy g g
I FY
Minimum (f7=aq®), Z = x|+ X,
Subject to (=), 2x, + x, > 4
Xy 4+ Txy 277

And (Tg) X, x2>0

2. Prove that the plane 2x — 2y + z + 12 = 0 touches the sphere
x>+ y? 4+ 72 - 2x — 4y + 2z — 3 = 0 and find the point of

contact.

fos &0 foF Tqa 20x— 2y + 2+ 12 =0, A x2 + )2 +
2-2x—4y+27-3=0 I W HW T qu o fag
A
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3. Prove that ax?> + by? + ¢z2 + 2ux + 2vy + 2wz + d = 0

2 V2 WQ

represents a conic, if — +—+— =d.
a b c

95 I TF ax? + by? + 2 + 2ux + 2vy + 2wz +d =0
2 2

2
TF viE H WERE w@ T, AR ”7+%+W7:d.

4. Find the equation of the generating lines passing through

2 2 2
the points (2, 3, -4) of the hyperboloid 2 +2— + X —1.
479716
X2 y2 Z2
sfaEeEs gt =1 ® fag (2,3, —4) ¥

ToRA a5 @ell & GHieto F[ it

5. A firm manufactures two types of electrical equipment A
and B. The profit per unit of A and B is Rs. 20 and Rs. 30
respectively. Equipment A requires 3 motors and 2
transformers, equipment B requires 2 motors and 4
transformers per unit. A total of 210 motors and 300
transformers can be obtained in a month. Appliance B, which
is an export model, is required to have a voltage stabilizer
in each unit. 65 such instruments can be obtained in a month.
Formulate the linear programming problem for maximum

profit and find its solution using the graphical method.
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SECTION-B/( @US-@ )

(Short Answer Type Questions)/( T I AT Y9 )

Note : Section 'B' contains Eight (08) short answer type

e :

questions of Four (04) marks each. Learners are required
to answer any Four (04) questions only.  (4x4=16)

g ‘@' A e (08) @Y SW O T A
™ ¥, USF Y & U =R (04) e fauifa
g1 foenfefal w1 =99 9 waw =R (04) T ®
IW T

Find the center of the section of the conic 2x? — 72xy +
23y? — 4x — 28y — 48 = 0 and find the equation of the conic
with respect to the axes passing through the center.
ka8 2x2 — 72xy + 23y2 —4x — 28y — 48 = 0 A
F% T B TN hs G TR O i F WU Wk
1 HHHOT Fd H
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2. Find the center and radius of the circle

X+ + 2203y +5z-21=0,x+2y+z-8=0.

o9 x4y +72-2x-3y+57-21=0,x+2y+7—-8=07hT
o9 e 9 B 9@ St

3. Find the equation of the sphere passing through the points
(1,0,0), (0,2,0), (0,0,3) which intersect the sphere X2+ y2 +
7! =1 at right angles.

fagati (1,0,0), (0,2,0), (0,0,3) ¥ ToRA A 3T A A
THR T HISC, SO a2 + y2 + 22 = 1 B AfEs
w4 W FHed el

4. Prove that x2 — y2 4+ 72 — 2x + 4y + 6z + 6 = 0 represents a
right circular cone whose vertex is (1,2,—-3), whose axis is
parallel to the y-axis and whose semi-vertex angle is 45°.

T9g SIS T 2 -y +22-2x+4y + 62+ 6=0 TH
o e Vi i fefu wa € e 9 (1,2, -3),
oot o187 y-1 & WEWR ol f9eT Ageid Hior 45°
2l

5. 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 coordinates.
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6. Prove that the locus of the foot of the perpendicular drawn
from the center on any tangential plane of the ellipsoid

2 2 2
X z .
il
a C

S

(@ + by + ?22) = (3 +y? + 2)?

2 2 2
o “ X z

fas wifsT & delgeas —2+ly?—2+—2=1 % et woeft
a C

T R W T T W % U o e €

(@ + by + ?2) = (3 +y? + 2)?

7. Using the graphical method solve the following linear
programing :

oEfas fafy 9 frafafad Wes 9o @9+ &d
;:
Maximum (3f¥HAH), z = 3x + 4y

Subject to (Ffdar2), 5x + 4y < 200
3x + 5y < 150
5x + 4y = 100
2x +y =220
And (T9) x,y=0
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8. Find the duality of the following linear programming
problem :

= o 9 wEE % W gl WEEN A O
Maximum (3f&ehdd), z, = 3x; + 4x,
Subject to (Hfda=1), 2x, + 3x,< 16

5x;+ 2x, 220

And (T9) Xy X%y 2 0.
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