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B.Sc. (Part-I) (Old Course)

Examination, 2021
MATHEMATICS

Paper - Il
(Vector Analysis and Geometry)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17

Ae : TN O Y & IR ARG TIS SHS T A |
o AfFEd & 9 ue & 3 wE e g
Note : Answer all the five questions. "Two' parts from

each unit is compulsory. All questions carry equal

marks.
gbis-1 / UNIT-I
Q. 1. (a) @@izd 5 @Rw a,b @ ¢ ve G &
af 3R %o ot a+b,b+c A cra T
JHaea gl
J-176 P.T.O.

(2)
Show that the vectors 5,3 and € are
- > > - N
coplanar if and only if a+b,b+¢c and c+a
are coplanar.
(b) TR T=xi+yj+zk amefq 2 =x2 +y2 + 22

ar qesy &

gradr" =nr" 27
If ?:x?+yf+zAk or r2 = x2 + y2 + 72, show
that :
gradr” =nr"2 ¥
(c) Tag Pifom 5 :
curl(curl IE) = grad(div ﬁ) _ V2
Show that :

curl(curl IE) = grad(div ﬁ) _v2E

J-176



(3)

gprs-1II / UNIT-II

Q.2. (a) J‘CIE-dF B i Ditoe, el IE:(x2+y2)
i—2xy] qom 9 C, xy-uHad ¥ s G R,
My=0,x=ay=b x=0J firr 2
Evaluate J-CIE-dF, where IE=(x2+y2)
?—2xy? and C is the rectangle in the xy-
plane bounded by y =0, x=a,y=b, x=0.

(b) W T & Fofud oo, 319
I_:):(Zx—y)?—yzz?—yzzf(,

SRS, MA X2+ y2+ 22 =1 P IR & 3ANg

ar ¢ d1 C g9 aRamr 2l

J'1 76 PITIOI
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(c)

(a)

(4)

Verify Stoke's theorem when

I_:):(Zx—y)?— yZ22 | - y?zk,
where S is the upper half of the sphere x2 +
y2 + 72 = 1, bounded by its projection and C
is its boundary.
I g & BoF foaex Mg difore|
State and prove Green's theorem.

gBs-1III / UNIT-III

o oo

frfaRed oidd &1 3FRWUT DI :

21x2 — 6xy + 29y? + 6x — 58y — 151 = 0
Trace the conic :

21x2 — 6xy + 29y2 + 6x — 58y — 151 =0



Q. 4.
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(5)
(b) R @ 5 whmxor =Trecoso sk

£=—1+ecose UH & idd P e B
.
gl
_ 4

Show that the equations F=1+GCOSG and
£:—1+ecose represent the same conic.
.

(c) [z @if5w & @ %zAcoseJrBsine o
£ _11ecose @ WY HAN Ak (A — e)? +
.

B2 = 1

Show that the condition that the line

=Acos0+Bsind may touch the conic

S|l s

=1+ecosH is (A —e)? + B2 = 1.
gBrR-IV / UNIT-IV
(@) 39 THETT S BT THIBROT Sd DI,

o oo

forast smeR ffaRad a% &, x2 + y2 + 22 =

9, x—-y+z=3.

P.T.O.
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(b)

(c)

(6)

Find the equation of right circular cylinder
whose guiding circle is x2 + y2 + z2 = Q,
X—-y+z=3.

M BT THHOT T DI ST FHdA 3X + 2y
+z+2=0® fog (1, -2, 1) R e F=al
3R MT x2+y2+22-4x+6y +4 =0 PN
Aitada: Alawe aRdl gl

Find the equation of the sphere which
touches the plane 3x+ 2y + z + 2 = 0 at the
point (1, =2, 1) and cuts the sphere x2 + y2 +

72 — 4x + 6y + 4 = 0 orthogonally.

3 369 B TR0 9 Pifoe e I,
X Z .

T 7=_L2=§ & TR & qu o

e ap x2 + 2y2 =1,z = 3 2

Find the equation of the cylinder whose
. Xy z
generators are parallel to the line 1" 5" 3

and the guiding curve is the ellipse x2 + 2y2



Q. 5.

J-176

(@)

(7)

gBR-V /| UNIT-V

g8 yideer s Hifoe siefes aada fx + my +

X2 y2 Z2
nz=péﬁ§ﬂ3ra—2+b—2+c—2=1 B el F=ar

gl
To find the condition when the plane £x + my

+ nz = p touches to the ellipsoid :

X2 2

—+5+—=1

O|N
NN

o)
O'|<
N

7= IiaRTT &1 FEMTE ¥U FEIVIG w9 H
HI T :

2x2 — 7y? + 222 — 10yz — 8zx — 10xy + 6x +
12y -6z +5=0

Reduce the equation to the standard form :
2x2 — 7y2 + 272 — 10yz — 8zx — 10xy + 6x +
12y -6z +5=0

P.T.O.

(8)
X2 y2 22
(c) 3faRaerast a—+b——c—=1 » fog

(acosa,bsine,0) ¥ I d SR Bl
TR 3 HifoTe|

Find the equations to the generators of the

2 2
hyperboloid — +

M|NO

=1 which pass

Q

o-|~<
N

o

through the point (acosa, bsina, 0).

J-176 100
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Minimum Pass Marks : 17

A 9 A A €l T® TR ¥ Pis A 9N @ §d
Dol Iy & 3F I &

Note : All questions are compulsory. Attempt any two
parts from each question. All questions carry

equal marks.

gbrR-I / UNIT-I

Q. 1. (a) 9% ab,c 3R ab.c JHH TSR B GRA
_gf, aaﬁl@:aﬁ%uﬁs:

- -

- > oS> - -
axa'+bxb'+cxc'=0

JN'1 76 PITIOI

(2)

- - > > .
¢ and a',b’,c’ are reciprocal system

- =
If a,b,

of vectors, then show that :

If I$ is the unit vector in the direction of ?,

then prove that :

éxdé— rxdr
r
(c) =fgd &
X 2X
v S |=—-22
(rzj rt
Show that :

X 2X
v 2| =_22
(rzj rt

JN-176



Q2. (a)

JN-176

(3)
gpre-II / UNIT-II

HS ondS 1 i o, STl <I>=%xyz

TS JoT x2 + y2 = 16 BT T &, 3y
B Hz=0F z=5 ¢ a9 I=<A< &l

A 3
Calculate ” éndS, where ¢=§xyz and S
S

is the surface of the cylinder x2 + y2 = 16
which lies in the first octant between z = 0 to

z = 5.

{)C [(x2 +y2)dx—2xy dy} TJHad & fore 1139

T GedTua @, S8 3mad C, y = 0, x = 0,
y=b, x=a ¥ tReg &I

Verify Green's theorem in the plane for
ﬁ) [(x2 + yz)dx —2xy dy},
C
where C is the rectangle bounded by y = 0,
x=0,y=Db, x=a

PITIOI

(c)

JN-176

(4)
BT F = (X2 + y2) i — 2xyj & ol e & yog

D FANUd DIoTe eI THHAT DI X = a,
y=0,y=b & WReg 3md & uRa: fear mn
gl
Verify Stoke's theorem for the function
F = (x2 + y2) i — 2xyj, when the integration is
taken along the rectangular bounded by
x=za,y=0,y=hb.

gpiR-III / UNIT-III
9Mdhd x2 — 5xy + y2 + 8x — 20y + 15 = 0 &I
3FREUT BTl b el & TR0 W T
HIfTe |

Trace the conic x2 — 5xy + y2 + 8x — 20y +

15 = 0. Also find the equation of its axes.



(b)

JN-176

(5)

Q-3 R TH [ T fag & |1 eridal &bt
e AU R Wid T e 3@t & wer o
&1 fog v s@ Bl
Find the locus of points of contract of
tangents to a series of confocals conics
from a given point on the major axis.
olichd €=1+ecose & gner fodt fog (r,,04)
& A THGROT F1d Diore|
Find the equation of the polar of point (r;,6,)
w.r.t. the conic :

§:1+ecose

gBiR-IV / UNIT-IV

A, OX R & fog & 3ik B, OY W arfd ®ror
OAB 3R (= a) &l AB R &9 0lax U6 gd
Grar T & 5w wHad, 0Z & WHeR &
g s 6 ai-5a7 AB uRafda aar & a,

oNdpa 2xy — z2 sin 20 = 0 & AT BT 2l

P.T.O.

(b)

(c)

JN-176

(6)

Ais a point on OX and B on QY, so that the
angle OAB is constant (= a). On AB as
diameter a circle is described whose plane
is parallel to OZ. Prove that as AB varies the
circle generates to conic 2xy — z2 sin 2o, = 0.
g o & afexor \/@-F (gy) +
(hz)=0 ©& ¥p @& Foid a&=a &
e wwaeh @ el wxar &l
Prove that the equation \/@-F (gy) +
(hz) =0 represents a cone which touches
to co-ordinate planes.
I TWIAT 9 B FHSIOT Fd DITE
5T 3181 x = 2y = 3z & I Fr=wm 2 g1
Find the equation of the right circular cylinder

whose axis is x = 2y = 3z and radius is 2.



Q.5 (a)

JN-176

(7)

gBis-V / UNIT-V
s dgae B dF wgnl s 5 RR ¥
M d FHAe B FHIGRUT Sd Dot
Find the equation to the plane through the
extremities of three conjugate semi-diameters
of an ellipsoid.
TR 6 U6 yz + zx + xy = a2 @ 9HaA
£x + my + nz = p GRT ¥deE 06 WRaed 8N g
Ve +Jm+n=0-
Show that the section of surface yz + zx +
xy = a2 by the plane £x + my + nz = p will be
a parabola if JZ+JH+%=0.

P.T.O.

(8)

(c) THERUT B YHEIVG w4 H THHIT DI :

X2 + 4y? + 72 — Ayz + 2zx — 4xy — 2X + 4y —
2z-3=0

Reduce the equation of standard form :

X2 + 4y? + 22 — 4yz + 27X — 4xy — 2x + 4y —

2z-3=0
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