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B.A./B.Sc. (Part-I)
Examination, 2018
MATHEMATICS
Paper III
(Vector Caleulus & Coordinate Geometry)
Time Allowed : Three Hours
Maﬁcimum Marks : (SciEnce-'?ﬁ!Arts-ﬂH)

This "question paper contains three

sections as under :

Section-A wog '3y’ Max. Marks-

(Seiencedﬂfz‘lrts-ﬁ)
This section contains one compulsory question

with 10.parts, having 2 parts from each unit, short

answer in 20 words for each part. All questions carry

equal marks.
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Section-B
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This section contains 10 questiong hauing 2

questions from each unit. Answer § Questions (a5
words each) selecting one question from each unit, Ay
questions carry equal marks.
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Section-C gre ‘g’ Max. Marks
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This section contains 4 descriptive type questions

(questions may haye sub-divisions) covering all units

but not more than one question from each unit. Answer

any two questions (500 words each). All questions ¢/
equal marpg
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Section A/@UTS-A
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Define Solenoidal vector.
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Define definite integral.
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Write the equation of the: chord- of

parabola y? = 4ax whose middle point is

(xy, ¥y
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Write I;he equation of the curve passing
through the feet of the four normals drawn

from the point (x,, ¥,). to the ellipse
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() Write the equation of the hi—'"-Per];,l
Ola

~/ referred to its asymptotes as the e
| 0

co-ordinates. UOKonline.com
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(viy Write the polar equation of a straight lipe

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 condi_tion that the cone

ax? 4 byz

2&17"}' =

+ cz? 4+ 2fyz + 2gzx *
0 may have three mutually

Perpendicular generators.

T ax? + by? + c22 + E‘éyz + 2gzx t
2hxy = 0 & 99 TREIRE e SHE L

T
W wfgery fofe) UOKonline.com
1521



lx +
(ix) Write the condition that the plane :

my + nz = p touches the ellipsoid
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(x) Write the equation of the envelopmg cone

| i 2 = ith its
~ of the conicoid ax® + byt +cz” =1 with 1
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vertex at (x,, ¥, z). 1x10
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Show that the surface 5x® - 2yz = 9x 'i.s

orthogonal to the surface 4x*y +2° = 4 at the

point (1, -1, 2). i
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Evaluate _[F-ﬁ dS, where F = xj — yj 4 (2 _ Vi
S

and S is the cylinder formed by the Surface
z:(},zsl,xz_+y2=4. ,
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UNIT-1I/ZE-11

Find the locus of the poles of the chord of
the parabola y® =4ax which length is 2C
(Cbnstant}. 7
Waed y? = dax  H IW S@T F yg H faqu
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Or/3aan
‘Find the locus of the poles of the chord of the
2 2 .
ellipse —5 + < 1 which subtend a right angle.
a

at the centre of ellipse. ygKonline.com
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UNIT-III/geTs - 111
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g. A circle custs the rectangular hyperbola

xy = 1 in the points (x, y), r = 1, 2, 3, 4,

prove that : 7

X XpXgXy = Y, YoYaYy = 1.
T 99 HETER Afgaaed xy = 1 &l (x, ¥,
r‘_;1,2,3,4ﬁ§aﬁmm%,a‘rm
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:x:ixz:xta:c4 =YY ¥a¥s = 1.
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Prove that the following equations represent the

same conic : 7
l [
—=1-ecos® and —=-1-ecosB,
r -
fag #ifow e f wfiwtT T & wies =1 frsfm
@ ¥ |
1 !
—=1-ecosB 3 —=-1-ecosbB,
r r
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prove that the sphere which cuts ty,

= thogonally will al
spheres 5 = 03 Sy — 0 or 24 y 1 also eyt

[s, + msy =0 orthogonally. | ;
g < e At T e, DR 5 = 0,5, < 0
& oftss w9 " HEd & @ T s, +msy =0

% ot ofiew w9 § HS
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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/Z&E-V.

Find the locus of the centre of sections of 2

- conicoid gx? + by? + c2® = 1 that are at a constant
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distance d from the centre.

h?{aﬁt@daﬁw ax2+by2+r:22=1
F ufedd @ g @1 faged WA HH

[Cantd..-.



11.

12.

1521

Orfaraam

UOKonline.com
Find the locus of the equal conjugate diameter

e 2 L0
of the cllipsoid — ++—5=1. 7
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Section C/@US-Y

If the normal at P to the ellipsoid

2 2
X
__+3’_2+
a b

| N

=1 meets the principal planes in

G,, G, Gy respectively, show that. :
PGI:PGZ:PGE:a?‘:bE:cE

2 2
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CIEN G X+l 2 =1 w® fog P 9 o=

az_ . 52 o
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locus of P if

Find the "
p @ faged T o
2
@ PG;+PGs+PCa=F
(i) PG+ PG, + PG, = 3PQ. 5+545=15

If the normal at 0o, B,v,d on the curve

w o=1+e cos @ are concurrent then prove
=

that : UOKonline.com
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tan tang tan tang =0. 15
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Prove that :
(1) The eccentric angles of the extremities of

two conjugate semi-diameters of an ellips

differ by a right angle.
(if) - The .Sum nf the squares of conjugate semi-
diameters of an 'e.llipse is constant and equal

to the gum of squares of the semi-axes of

the ellipse. 5
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Fihd. the equation of the tangent plaqe and

the nurﬁal to the surface xyz = 4 at the

point (1, 2, 2). | 10

—
If _;=xf+y}+zl;_and.: L{‘I -prove

that . .
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curl (a x r) = Zfl'g
where- Zf is a constant vector. 5
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curl (@ x r) =2¢-
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