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B.Sc. (Part - I) Examination, =

Mar.-Apr., 2023
MATHEMATICS
Paper - lli
(Vector Analysis and Geometry)
Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17
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Note : Answer any two parts from each question. All
questions carry equal marks.
3a15-1 / UNIT-I

Q1. (a) Nz oI &
[Bxs].[axa)+[ean.[‘5xa’]+(ax‘a).
(Exé’}o | |
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(b) ala Poxityj+zk @ R D
grad i = 2 T

f 7 =xi+y]+zk then prove that grad r" =
nm-2 7.

(c) Tz dowm & :
' curl(curl?) = grad(div E) _V?F
Prove that : .
curl[curl?) = grad [div E) _V2F
§&E-11 / UNIT-II
Q. 2. (a) g F = e siny?+e'*cosyj aq J; F-d7
B T e HRR st C v s &, R
g (0, 0), (1, 0), (1_;_) vd [0.—;5) &
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(3)

If F=e® siny?+e"‘ cosy J then find the

value of I F.dr where C is a rectangle
C

T
whose vertices are (0, 0), (1, 0), (1, -2') and
°3)

5 )
(b) Rz I &
A A A A 4 _
J:[ (axl+byj+czk)-nds=-§n(a+b+c)
S

Eﬁslﬁﬁx2+y2+22=1a{@§|
Show that :
4 A ALY A 4
H (am+byJ+csz-nds=-§n(a+b+c)
S

where s is the surface of sphere x2 + y2 +
- z2=
(c) 2 T 31 i Bliod I F=yi+z)+xk

vd g S, ey x2 + y2 + 22 = 1 BN Xy-WHac
$ FHRI A &
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Q.3. (a)

(b)
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(4)

>
5 5

Verify Stoke's theorem when E:y?+zj+ x’k‘kv' ? '3‘

and surface S is the part of the sphere

x2 + y2 + z2 = 1 above the xy-plane.
$o1s-III / U’NIT-III

UHT B FFRAT DI - 7
X2+ 4xy +y2 - 2x+2y=0 "

Trace the conic :

-

_x2+4xy+y2—-2x+2'y=0
9 BT FHERUT W By I g fg ¥
W?ﬁﬁxz+y2;6x+8=0ﬁ
X2+ y2 —2x =2y =7 =0 &I ANgs e
e 2 | ' '
Find the equation of circle, passing throggh
the origin and cut the circles x2 + y2 — Bx +
8=0and x2 + y2 = 2x =2y = 7 = 0

orthogonally.



(S)
(c) wiiha §=1+eoos9 @ FaT & ¢gd @l fag T

S @I S 5 A | sER BT 20 @
S B
Find the locus of pole of chord of conic
§=1+eoose, which subtend a constant
angle 2a at the focus..
saﬂé-lw UNIT-IV

Q. 4. (a) mﬁmﬂﬁﬁfﬁwmﬁﬁﬁa‘rwﬁgﬁﬁ

g2l (@, 0, 0), (0, b, 0), (0, 0, o) ¥ A

ToRdT &l
Find the equation of sphere passing through
the origin and the points (a, 0, 0), (0, b, 0),

(0, 0, c).
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(6)

&

(b)mﬂ%ﬁ%max+by+cz=0@)

yz+zx+xy=0$‘firaﬁa?[%@13ﬁﬁm

& gk LT

a b ¢
Show that the plane ax + by + ¢Z = 0 cuts

theconeyz+zx+xy=0intwo

perpendicular lines if :
1 1

1+~+—=0
a b ¢

(c) v gaa o B EHEROT S Biior foraeT
SE A X2 +y2+22=9, x—y+z=3¢l
Find the equation of right circularﬂ éylinder
whose guiding curve is x2 + y2 + z%2 = 9,
X—-y+2z=3
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(7)
i
-V | UNIT-V
Q5. (a) Rig SR B o=y widds THGR B
Taq ®ied o

Prove that confocal conicoids cut ea_ch other

at right angles.

(b) 3TIRIETAST ’;+5;-7‘2=1 & fog (2, 3, —4)
J T 9 5D $ THIGRUT W DI

Find the equation of generating lines of the

2 2 2

X5yt oz e |
S =
hyperboloid 4 + 9 16 which passes

through the points (2, 3, —4).
(c) =1 wdleRuT @ vt wU W GHERS
DI
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(8) "

2x2—7y2+222—10yz-82x—10xy+6?‘¥ s
12y -6z +5=0

Reduce the following equation in standard

form :

2x% = 7y2 + 272 — 10yz - 8zx — 10xy + 6x +

12y -6z +5=0
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