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KJ-1268

B.Sc. (Part-1)
Term End Examination, 2020

* K J -

MATHEMATICS
Paper - 111

Vector Analysis and Geometry

Time : Three Hours] [Maximum Marks : 50
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Tyl g % ik gum ¥
Note : Answer any two parts from each question. All
guestions carry equa marks.

g&Te / Unit-|
1. (a) fag =S &
a’><b’+b’><c’+c’><a’:aH_—b+C
[abc]

el W &, b, ¢ W a, b, ¢ F HE:
Yfadieer 9feer € qe0 a, b, ¢ TEHACA
gfew g1
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(2)

If &, b’, ¢’ are reciprocal vector of vector
a, b, c respectively, then prove that

a+b+c

a'xb'+b'xc’+c’'xa’ =
[abc]

where vectors a, b, ¢ are non-coplanar.

(b) ¢ =3x%yz—4y’Z2 1 o stahed fog
(2, -1, 3) W AW 3i—4j+2k =
faon ¥ @ IS

Find the directional derivative of
0 = 3x%z—4y?Z in the direction of the
vector 3i —4j + 2k at the point (2, -1, 3).

(¢ =wizy fm
() divi=2/r
(i) curlf=0
Prove that
() divi=2/r

(i) curlif =0
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(3)
THh18 / Unit-I1

[aWa g

2. (a JCF-dr ED RS (521 75 MG | L

F=(x2+y9)i—2xyj 941 C, xy-GHaal H
Tk A9 §, ST y=0, x=a y=b, x=0
g o 7

Evaluate JCF-dr where F = (X2 + y?)i

—2xyj and C, is the rectangle in the
xy-plane bounded by y=0, x=a, y=bh,
x=0.

(aWa

(b J[(xi+yi+7%)-Ads @1 FeiE i
S

TR S Tk xR+ =2 M dd z=1 9
for genm 9T waw R

Evaluae J'J'(xi +Vj +22k)-ﬁds, where S
S

is the closed surface bounded by the
curve X2 +y2=72 and the plane z= 1.
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(4)
(0 9Had H WA YHA H STAM

95[(x+2y)dx+(y+3x)dy]
C

® UH W[ HitY, W@ C, o
X+y2=1 %I

Use Green's theorem in the plane to
evaluate

95[(x+2y)dx+(y+3x)dy]
C

where C is the circle X2 +y2=1.

g1 / Unit-111

3. (a) WiHkd x2—-10xy+y?+2x—11=0 <h
SYEU BT qen IFh ANl I
v @ wifSwy
Trace the conic X2 — 10xy + y2+ 2x—11=0
and find the coordinates of its foci.

(o) =& gffsyr I wifsw fm q 99 T

TR H Taad gfaesfed #d T |

Find the conditions that two circle
intersect each other orthogonally.
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(5)
(0 fas =ifST fo i IF=1+ecos(9
qn |F=—1+ecose T B Vikhd
frefta = §)

Show that the equation ! =1+ecosO and
r

! —-1+ecosO represent the same conic.
r

g&Ts / Unit-1V

4, (a) fogsii (2, 2, 1) @@ (9, 3, 6) ¥
glht ST 9Tl TR da 2x+ 6y + 62=9
& THFR THAA h1 THIHIOT J1d hIfST |

Find the equation of the plane through the
points (2, 2, 1) and (9, 3, 6) and
perpendicular to the plane 2x + 6y + 6z2= 9.
(b) W@ 3x+2y+z=0=x+2y—2z
2X—-y—-z=0=7x+10y—-8z
% S S hIU A IS
Find the angles between the line
X+2y+z=0=x+2y-2z
2X—-y—z=0=7x+10y—-8z
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(6)

. x-1 y-2 z-3
= = q«n
(o) Y@t 5 3 2

X-2 y-4 z-4
3 4 5
T AR agad g w @ w1 gHE
EICEE s

Find the shortest distance between

% W= @ A

Xx-1 y-2 z-3
3 4

the lines and

X-2 y-4 z-4
3 4
line of shortest distance.

and the equation of

T3 / Unit-V
5. (a) 98 dUfddy @ kifSL, <& FHAA
2 2 2
X VA
Ix+my+nz=p?fr€i?ﬁlﬁ—2+§+—2=l
a C

I 9w BT

Find the conditions when the plane
IX+my+nz=p touches the dlipsoid

2 2 2
X y4

b

Q
(@]
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(7)

(b) T W@ 7x + 10y = 30, 5y — 3z= 0 & g
WM 9l SEgas 7x2 + 5y2+ 322=60 &
R qell o GHIEHIOT [ HITSIT |
Find the equation of tangent planes to
the ellipsoid 7x2+ 5y2+ 322=60 which

passes through the line 7x + 10y = 30 and
Sy—3z=0.

(c) HHTHTU
6y2 — 18yz—62x + 2xy — 9x + By —5z+ 2 =0
H YU ®9 H GHEIA HiST qel
THY TR I # UHfd SaEd
Reduce the eguation
6y2 — 18yz—62x + 2xy — 9x + By —5z+ 2 =0

to the standard form and state the nature
of surface represented by it.
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