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Wete: (1) No supplementary answer-book will be given to any candidate. Hence
the candidates should write the dnswer prccmc‘ly in the main answer

book only. L e
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(2) Al the parts of one question shbuld bé answered al one place in the
answer:-book. One complete question should not be answered at
differemt places in the answer-book.
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(3) Attempt Five Questions in all, selecting one question from each unit.
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UNIT -1

-
. (a) Show that the €quation -
=l +¢e I
r €0s 8 and ==l +ecos® represent the same conic. ' (4/5%)
B R mihwm r= 1+ e tos g fs 2l +'¢cos 0 @ WEHT H
ﬁﬂﬁhmﬁ |
(b) Find ;

ind the gradient (slope) of tangent line at *a’ of the conic f =1+ecos@. (4/8'4)

wied

£ =1+ cos 0% g ‘" w-Yarr € sy o |

2. (2a) Find the condin ight fine 1
: condinon that the straight Imc;=AcosB+Bsin9may touch the circle
r=2acos 8.
(4/5'4)
%% Yfos9 a9 ! i
?ﬁﬁqmm‘mr-;ﬁcose*-Bsm 8, 99 r = 2a cos 6 T =
|
(b) Find the polar equation of chord of contact of tangents drawn fro
P(r,,ﬂ,}mﬂ:cconic;ﬂ-remse " (he poin
“ , (4/5%)
B Pr,8)8Wa-=] +,
: cos 8 T Eteft m vl Yy oy
w#tﬂmﬁga‘m
TR 31d g |
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UNIT~ 11

L ST

LY Ifa
sphere
Passes through, origin (0, 0, 0), meets the coordinate axes in A, B, C

and w ., .
hose redius js constant 2K, then prove that the locus of centroid of

tetrahedron OABCisp + y? 4+ 22w K2, (4/5%)

0 e g fe (0, 0, 0) & T &, F¥wnadt ®) A, B, C vt freren e v
ﬁ“‘W2K!aﬁﬁamﬂﬁ5W0ABciﬁmwwﬂx’+y’+Z’ =
K2 |

(b)  Find the equation of the sphere that passes through the circle x* + y? + 22 - 2x + 3y

~4z+6=0, 3,-4y+sz_15=0andcutsthésphere:3+y2+z2+2r+4y—61

+ 11 = 0 orthogonally. https://www.pdusuonline.com (4/5%)

A +y 422220+ 3y —4z+ 6 =0, Ix - dy + 52 - 15 =0 & QR (TQ 1A 39
Tt 1 JfieTor ;A SRR NA 12 + y2 + 22 + 2¢ + dy — 6z + 11 = 0 B RS

TAFRAOTY)

4. /&0/ Find the enveloping cone of the sphere x2 + y:+z2 + 2 - 2y = 2 with vertex at

1, 1).
1,1 (4/5%)
,ﬁg,uyuzuzx—zy=_2%mmrahmﬂ§wmmmiﬁﬁqﬁmw
M fag (L1, )R
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_)  Find it
the condition that the cone ar® + by? + cz? + 2fyz + 2gax + 2hxy = 0 may

have three .
mutually perpendicular generators. (4/5%)

“mmwﬁ’oﬁar’**b}f’+czz+2f)‘2+23u+2h-"}"’0ﬁm
T TR S Yo o |

UNIT-Il1

vtk - 111

5. _#a) Find the equation of a ¢ylinder whose gcnemtom are parallel to the line 5=

and base is the curve x2 +y? + z2 + 2gx + 2fy + ¢ =0, 2= 0. (4/8'4)

: X A
mﬁwWw%hﬁmmr%:n ¥ WO & AW ImUR
Eﬁir’+y’+z’+23x+2fy+c=0.z-=03I

B ,Gb)/ Find the equation of the right circular cylinder whose guiding circle is
iy’ + 2 =9 x—y+z=3, (4/8%
)
K T w aftww
?rwqiﬁq_ m!ﬁr&qﬁmﬁhmqnxzwz”::g,
x—y+z=3t|
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. a) :
o (0 Tindithe equation o the tangent planes i the coicoid 252

~6y? + 3z = 5, which
Pass through the line x + 9y - 32= 0= 3y~ 3y + 67 - s

(4/5%)
@x+9y-3z=0=3 - ﬁqﬁa]ﬂ I
, =3x-3y+62-587 Wm2x2—6y2+322=5

T e g e et el 9 R |

(%) Rinsitihe equations of the normal at the point P(x,, y,, 2,) of the elfipsoid

(4/5Y3)

¢
g.r.z B |
f’fﬁﬁﬁaﬁ 2t l*ﬂ%f’.{{r,,_y,, z,) T A &1 gt A1

UNIT -1V

er_~ v

7. ;a;/ Fing the equations to the generating lines of the hyperboloid 7 + ‘g — 7¢ = 1

which pass through the point (3.4.3‘-). (4/3%)
a2

yﬁmm;%z,,l’;_.f—é: 1 ﬂaﬁg(&A.%ﬁWﬂW%@aﬁ%W

Tra I

;(hﬁ’ Prove that the plane through two Intersecting generators is the tangent plane of

hyperboloid of one sheet at their comiiion point.

(4:334)
fag $fm 5 3 ofwedd S ¥ T IO W o g s
wfredfia fimg e w2 |
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E‘ a F' . .
(a)  Find the principal planes and principal directions of the following conicoid :  (4/5%)

ﬁ#nr:niaraiﬁrgunfimmiqﬁzpsu;nnﬁw!nﬂlffiq= o
8x’+7y2+322—-8yz+4zr-ery+?—¥-3}'+'1 =0.

(%) Reduce the following €quation to the standard form : (4/57%)

ﬁqaﬁmwmmﬁmﬁﬁq:-

2c ~ 7y + 252 10yz - 8zx - 10xy + 6x + |'2}Q'_ﬁz"+5=0.

UNIT -V

wi-v

9. (a) Show thatthe following set is convex set :
weff e s s wera sramw wea b
S={x/x= X2 x)ix+x+x2<)
(4/5)
(b) Find all the basic solutions for the following equations

ﬁﬁmﬂﬁ%mmmmmﬁ:

Zt'+312+413‘—"10, x|+2x2..13.—_g

(45)
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e
0. ,(a'} Solve the dual of the fOllowing Problem -

(b)

ﬁﬁ%ﬁ?ﬂmaﬁmmﬁm%
min. (REEERA) 22 155 10x,
s.1. (Sfaa=a) 3, +5x,> 5

Sx, + 2x,>3 |
e

Prove that the dual of the dual of a primal problem is the primal

fire e 6 et ama wwen & 3R ) 30, s awan R R |
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