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I-176
B.Sc. (Part-I) Examination, 2020
MATHEMATICS
Paper - lli
(Vector Analysis and Geometry)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17

dic ;T Ud U & DI YIS THe I Al WRT HIAT
a1 [ yeE & 3is W e g

Note : Answer all five questions. Solution of 'two' parts
from each unit is compulsory. All questions carry
equal marks.

gbrs-I / UNIT-I
Q1. (a) &9 IR wRE a,b,c & TwE aiEd B

-> - - -S> -5 -
(axb)xc =ax(bxc)

af 3R ¥ad o (axc)xb =0 a1 AR iR
bae 4% a Rk o gave 3

> o o

If a,b,c are non zero vectors, show that

- - - -S> -5 -
(axb)xc =ax(bxc)
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(b)

(c)

(2)
- - - - -
is true iff (axc)xb =0 oriff a and c are

collinear.

UF &1 P, r fIsar o g9 ) fRRR g an
do
W= ¥ ThE 2l Mg oo & 9@
TROT —w2r &l
A particle P is moving on a circle of radius r
, . do
with constant angular velocity W ZE' Show

that acceleration is —wAr.

Tl x2+y2+22=93iR z=x2+y2-3&
g & B fag (2, -1, 2) R Fd B
Find the angle between the surfaces
x2+y2+z72=90and z = x% + y2 — 3 at the

point (2, -1, 2).
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(3)

gpre-II / UNIT-II

- A A A - A A
(@) I r=ti-t?j+(t-1k @A s=2t%i-2tk

2 5 >

a9 (rxs)dt & 99 3T dIfe|
0

- A 24 A - A A
If r =ti—t?j+(t—1)k and s = 2t?1— 2tk then

2 5 >
findthevalueof | (rxs)dt.
0

(b) & ST x2 +y2 + 72 = 9 & U5 &, a9 M3

& SR I ¥ g oo 6

—> A
” F-ndS =108
S

If S is a surface of the sphere x2 + y2 + 72

= 9, then by Gauss divergence theorem

—> A
show that ” r-ndS=108n
S
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(4)

(c) Wad I & Joaug diewe, 49
Fo(2x-y)i-yz2}-y%zk & =& s @
X2+ y2 + 72 =1 P FW ILTS & qr C 39
oRA &

Verify Stoke's theorem when
g A 2/\ 2 A
F=(2x-y)i-yz°j—y“zk, where S is the
upper half of sphere x2 + y2 + z22=1and C
is its boundary.

gps-1II1 / UNIT-III

o oo

(a) FrafcRad wida &1 SFR@UT Do q2T IFD!

Tt & fdeie Fa i -

8x2 —4xy + 5y2 — 16x — 14y + 17 =0
Trace the following conic and find the
coordinates of its foci :

8x2 —4xy + 5y2 — 16x — 14y + 17 =0
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(b)

(c)

(5)
frg dfsw 5 & ga s & fowgait (0, a) ae

(0, -a) ¥ PRA G IR W y = mx + ¢
H W Rd &, THAU W PRM, i

c? = a%(2 + m?)

Prove that the two circles which pass
through the points (0, a) and (0, —a) and
touch the line y = mx + ¢ will cut orthogonally

if 2 = a?(2 + m2).

fg S 7 wies €=1+ecose e

fig o s @IT o wd B E, B I B

AR g o tan®.tanP -&t1
2 2 e-1

Prove that two points on the conic

14 :
—=1+ecos6 whose vectorical angles are a
r

and B respectively, will be extremities of a

o B e+1
i if tan—.tan==——
diameter if 5 5 e 1
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(6)

gpis-IV / UNIT-IV
st r, 3R r, & A Mo iEd Ahiwe BRa
gl g oioe & 3w o0 & B

rr %l
[.2 2
ry+r

Two spheres of radii r; and r, intersect

orthogonally. Prove that the radius of

common circle is

g D & 39 o &1 e, e o
Ta-fag &, x, y, z # i o &1 v wweE
FHEOT |

Prove that the equation of cone with its
vertex at the origin is a homogeneous-

equation of second degree in x, y, z.
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(c)

(7)
3T e P THIPRUT Fd Do o 3

Wy =mx, z=nx & GARR & d ardga

2
2 2

2 '
X Y _ 1 z=0 @ veee axa &l

)
[on

Find the equation of the cylinder whose

generator is parallel to line y = mx, z = nx

. _ X2 2
and intersects the ellipse = +2_-=1 z=0.
a’ b2

gBR-V /| UNIT-V

I Wiaa® Fd R 9 99dd Ix + my + nz
X2 y2 Z2
:péﬁ'ﬁ@?{ a_2+b_2+c_2=1 aﬁwmﬁl

To find the condition when the plane

£x + my + nz = p touches to the ellipsoid

2 2

2
y . Z _
+>+—=1

m|><
N
o

o
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(b)

(8)
o & e Mo & o 76 3l
RIATS & TS g F e 2
Show that one generator of each system
passes

through every point of the

hyperboloid.

THIGROT BT G JHIOTG W H T -
2x2 — 7y2 + 272 — 10yz — 8zx — 10xy + 6x +
12y -6z +5=0

Reduce the equation of the standard form :
2x2 — 7y? + 272 — 10yz — 8zx — 10xy + 6xX +

12y —6z+5=0
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