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MATHEMATICS
Paper III
(Vector Calculus & Coordinate Geometlry)
Time Allowed : Three Hours
Maximum Marks : (Science-75/Arts-G8)

This ‘question paper contains three

sections as under :

Section-A oz '3y’ Max. Marks-

(Sct'ence-lﬂfArts—ﬁ)
This section contains one compulsory question
with 10 parts, having 2 parts from eqch unit, short

answer in 20 words for each part. All questions carry

equal marks.
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Section-B
ris)

This section contains 10 questiong having )
questions from each unit. Answer 5 questions (250
words each) selecting one question from eqch unit, Ay
questions carry equal marks.
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Section-C aug 'y’ Max. Marks

(Science-30/Arts-28)

This section contains 4 descriptive type questions
(questions may have sub-divisions) covering all units
but not more than one question from each unit. Answer

any ¢ an

s questions (500 words each). All questions carm
equal marpg
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Section A/@US-H
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(ii) Define definite integral.
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(fii) Write the equation of the chord of

- parabola y? = 4ax whose middle point is

(xy, ¥y)-

TWEAT y2 = dax HI StAl @ wHiE fafEg
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(iv) Write the equation of the curve passing

through the feet of the four normals drawn
from the point (xy, y,) to the ellipse

+-$—=1.
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(v) Write the equation of the h}rpe"bnt&
\/ referred to its asymptotes

as the axig "

co-ordinates. UOKonline.com
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(viy Write the polar equation of a _strajght line

which passes - through the pole.
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(vii) Write the condition of orthogonality of two

spheres.
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(viii) Write the condition that the cone

ax?

toby? o+ ez 4+ 2fyz 4+ 2g2x ¢
2hxy = may have three mutually

Perpendicular generators.

T ax? by? + cz® + 2fyz + 2825 *
2hy = 0 & 9 TR G T @
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(ix) Write the condition that the P

my + nz = p touches the -ellips
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(x) Write the equation of the envelaPmE T

~ of the conicoid ax® + by® + cz? =1 with its

1x10=10
wiFHas  gx® + by® + e’ =1 ® mﬁtﬂ e
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vertex at (x;, ¥;, z).

QEétion B/@avs-€d
UNIT-1/za5-1
9  Show that the surface 5x° — 2yz =9x is

the surface 4x’y +2z° =4 at the
B |

orthogonal to

point (1, -1, 2),.
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and S is the cylinder formed by the sy Hface
z=0,z=l,r2l+y2=4. :
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4. Find the locus of the poles of the chord of
the parabola 3y®> =d4ax which length is 2C
(Constant). 7
Waed y? = dax H IW WA ® yF w1 fag
T wifg fmst e 2C () R

Orfzerar
5. ‘Find the locus of the poles of the chord of the

2 2

. X g
ellipse 7 e 1 which subtend a right angle

62
at the centre of ellipse. UOKonline.com
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6. A circle cusis ine rectangular hyperbola
xy = 1 in the points (x, y), r = 1, 2, 3, 4,
prove that : 1

NXpXgXy = ¥1¥2¥3¥q T L.
T J9 AEAMHER AfqwEaed xy = 1 H (x, ¥,)
r=1, 2 3, 4 fagsi w wew &, @ fAs
EHiE Ly '
Xy Xy %a%y = 11 YaYsY, = 1.
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7. Prove that the following equations represent the

same conic : 7
I /
—=1-ecos® and —=-1-ecosB,
r r
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Prove that the sphere whjch cuts  twg

- 1 -
spheres $; = 0, s, = 0 orthogona ly will also eyt

Is, + msy, =0 orthogonally. :
1
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Prove that the semi-vertical angle of a right
circular cone, admitting sets of three mutually

perpendicular generators is tan™' V2 . 7
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UNIT-V/3&E-V.

Find the locus of the centre of sections of a
conicoid gx?® 4+ py? + ¢2” =1 that areat a constant

distance d from the centre. 7
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Find the locus o1 ine egua vonjugate diameter

normal at P to the ellipsoid

x> ¥y 2
~— ++*=+= =1 meets the principal planes in
[ .

G,, G,, Gy respectively, show that. -
IF‘GI:l:’(?rﬂ_:I’(Z‘x3=4512::‘.:2:.:2
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14.

Jocus of p if :

Find the
g@ i A

p @ g™
@ PG:+PG}+PGs" 3
i) PG, + PGy + PGy = 3PQ. 54545215

If the normal at o, B, v, on the curve

u =1+ecos@® are concurrent then prove
F

that:-

gfe &g pr¥1+ecosﬁ C3 ﬁFE’., o, B,yd
w @Y gu Afgers Hurt @ @ fag wim
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o p Y & 1+e
tan— tan— & = = (.
,an2 anztan2 tan2+(l_e) .O 15

Prove that :
(i) 'The eccentric angles of the extremities of

two conjugate semi-diameters of an ellipst
10

differ by a right angle.
(ii) - The Isum of t,h_e squares of'_ conjugate semi-

diameters of an 'e'llipse is constant and equal
s of

5

to the gum of squares of the semi-axe

the ellipse.

15


https://pyqlelo.com

15.

fag wioe fe

@) ﬂﬁaﬂﬁwﬁaﬁﬁﬁmﬂﬁm

()

aﬁﬂhﬁ@aﬂaﬁmwm@m%t

Find. the equation of the tangent plane a_.ud-
“the nurﬁal to the surface xyz = 4 at the

point (1, 2, 2). 10

—

If r=x +y}'+z£ ~and, r=|"_| “prove
that :
—+ = =L
curl (@ x r) =2a-
-} -
where a- is a constant vector. 5
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