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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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SECTION-A/( @US-%h )
(Long Answer Type Questions)/( €&l 3T a1 W9)

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.

(2x10=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
x-1 y-2 2z-3
2 3 4

(b) Find the equations of the sphere which pass through
the circle x> + y> + 22 —6x +z+ 6 =0, x—y = 0 and
touch the plane z = 0.

(%) @ x;:y;Z:Z;?’ A 2492+ 22— 16

% GO YA W@ HT FHERW T R

(@FT 2+ +2-6x+7+6=0,x—y=0 ¥ THA
e Jl HAAA z =0 H TR HA A Ml &
THERIOT A@ i

2. Define conicoids, write its different forms. Also, Find the
Centre of the conicoid 14x? + 14y? + 872 — 4yz — 4zx — 8xy
+ 18x - 18y + 5 =0.

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

isest & qiefid Fife ) 3sus fafy= ger fafag
MRSt 14x% + 14y? + 872 — 4yz — 4zx — 8xy + 18x — 18y +
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3. Determine the initial basic feasible solution of the following
transportation problem.

Source Destination Supply
D, D, D, D,
0, 19 30 50 10 a, =
O, 70 30 40 60 |a,=
0, 40 8 70 20 |ay=18
Demand by=5|b,=8|by;=7|b,=14

= oftges guen w1 URfYs SRl gET 8 Fd
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g T qfd
D, D, D, | D,

0, 19 30 50 10 |[a =

0, 70 30 40 | 60 |a,=9

0, 40 8 70 | 20 |a;=18

AT by =5 |b,=8|by=T7|b, =14

4. Find the equation of the generating lines passing through
2 2 2

. 4 x oy oz
the point | 2,—1,— | of the hyperbola =— + <— - =—=1.
p ( 1 3) yp 1 16
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Find the principle directions and the principle plane of
conicoid 2x% + 20y + 1822 — 12yz + 12xy + 22x + 6y — 2z
-2=0.

MRS 2x2 + 20y% + 1822 — 12yz + 12xy + 22x + 6y — 27 —
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SECTION-B/( @US-T )

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

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.  (4x5=20)
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1. Find the centre of a conic section 2x% — Sxy — 3y? — x — 4y

+ 6 = 0 and also find the equation of the conic with respect
to the axes passing through the center.

Meha IR 2x2 — 5xy —3y2 —x—4y + 6 =0 T H5 T
FHU A HE W ORA Al & ® GUE Tehd I
THET FA H
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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(x? + y? + z2) = 4k2.

IR B F1 k TF Men g@ oAy F TeRar ¥ e v
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3. To find the equation of a right circular cylinder whose axis

x—0_y-P_z-y
m n '

line is

Tagfaan de 1 HHIRW A HIGY fSTEdRT A9 @n

x-—o_y-B_z-y 3
l m n

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 + 72 —4x + 6y + 4 = 0.

IH Tl T GHEOT R S GHTA x4+ 2y —z+2=0
w1 fEg (1, -2, 1) W ol & € e el 22 + )2 + 22
—4dx+6y+4=0 H wfEH T Y Hea B

5. Find the equation of the tangent plane to the conicoid
2x? — 6y? + 372 = 5 at point (1, 0, —1).

WHas 6y +3z2=5 @& fag (1, 0, —1) W TS B
THHWO | F
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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=20

wafad fafy o feafafed ew 9o g5en & gd

S

HAfrehdH Z=3x+4y
EIGERS] 2x+3y<6
2y -3x<3
2y <5
2x+y<4
x,y=20

7. Define slack, surplus and artificial variables.

Wk, Wl IR efewifage = &1 affim ifsu)

8. Find the dual of the following LPP
Maximize Z = 3x, — 2x,

Subject to x; <4
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2x1+x2S6
x1+x2S5
3x1—x2S—1

x, 20, x, is unrestricted.

fafafad LPP &1 gkt 9 ifs
Z = 3x; — 2x, $1 AfIHIHIRT el
x, <4

2x, +x, <6

X +x,<5

3x; —xy <1

xy 2 0, x, SHfasfea 2
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