AE-1213

B.Sc. (Part-1)
Term End Examination, 2016-17

MATHEMATICS
Paper - III

Vector Analysis and Geometry

Time : Three Hours] [Maximum Marks : 50
CICAIEE: 1 o) S xR e | e Dl
e ¥
Note : Answer all questions. All questions carry equal
marks.
TH1S / Unit-I
1. (o) 9c 7 3®E dfcw §, @ fg@me f®
Fxdp =297

r2

If 7 is unit vector, then show that
A . TXdr
rxdr= 3
r
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(2)
(b) afe F=xi+y+zk, @ femmy f&

(lj _F
grad| 771775

If 7#=xi+yj+zk, then show that

(lj _F
grad| 771775

37947 / OR
(@) Afe i=0 -4+ (2t +1)k qen
N, d,
¥=(20-3)i + j—th, T (V) N AH
t=1 W I HifC
If =04+ (2t+1)k and

Vv=(2-3)i+j—tk, then find —(@.V) at

dt
t=1.

(b) afg F=xi+yj+zk, T Te@EEY IED
divrn?:(n+3)rn
If 7=xi+yj+zk, then show that

divr'ty :(n+3)rn
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(3)
THTS / Unit-II

2. (a) A a(t)=d—*j+(t-1)k qe
b(t)=20% +6tk, @ femmy fw

_ |
() Ioa.balt—7

Ifda(t)=d—2j+(1-1)k,b(t)=20% +6ik,
then show that

L 1_, g __31\ 13/\ 2"
(ll) J.OCZdef—?l —Z‘]'ng

(p) W THI H I HA U

J.(x+2y)dx+(y+3x)dy & HHE A
C

FC ST C g9 2+)2=1 T
Use Green’s theorem to evaluate

J(x+2y)dx+(y+3x)dy where C is the
C
circle x2+y%=1.

37941/ OR
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(4)

(@ [Fdar = #m @ =#fdw <=l
C
ﬁ:x2y25+yj qdgr dsh C, y2=4x, Xy
aad B (0,0) ¥ (4,4) dF T
Evaluate J F.di where F =x2 yzf +yj
C

and curve C is 2= 4x in the xy plane from
(0, 0) to (4, 4).

(b) _U (yzzzf+z x4z yzk).ﬁ dS 1 HH

N

ME THI 9 Fd kIS SEl S T
x2+y24z2=1 F xy FHAA Hh FI FH T3

g1

Evaluate _U (y222f+z X J+z yzk).ﬁ dS

by Gauss’s theorem where S is the part
of the sphere x2+y*+z2=1 above the xy
plane.

TS / Unit-III

3. (a) Whd x2+4xy+)y?—2x+2y—6=0 I
@Y i |

Trace the conic x2+4xy+)2—2x+2y—6=0.

379 BSP (8) (Continued)



(3)

(b) ToEt e # fag wifST & @ dowy
T Siensdi o SohHl &1 AN TR
B T

In a conic prove that the sum of the
reciprocals of two perpendicular focal
chords is constant.

37941/ OR

(a) TMwd x2+2)2=2 &% GAMY Thd &I I
Fifery st fog (1,1) | e S ®
Find the conic confocal with the conic
x% + 2y% =2 which passes through the point

(L),
(b) Temmu fo < wisa 171=1+elcos9 qe

172:1+e200s(6—oc) ThH T Hl

A T AfQ
12 (1—e§)+122 (1—e12) =211 (1-eje; cos 1)

[
Show that the two conics 71=1+€1 cos6

[
and 72 =1+eycos(0—a) touch one
another if

12 (1—e§)+122 (1—e12) =211 (1- ey cos 1)
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(6)
THTE / Unit-IV
4. (o) Te@EU TR qF  ax?+by?+cz2=0 qA

2 2 2
x—+y7+z—:0 TER FchH TE ¢
C

a

Prove that the cones ax?+by?+cz2=0 and
2 2 2

X z

T v Z 20 are mutually reciprocal.

a b c

(b) dTH H FHHOT FA HITT ST Fhl
ax2+ b2+ ¢2=1A9 Ix+my+nz=p Rl
yfoesg #ar § au 996 SHw x e
F IR ¥

Find the equation of the cylinder which
intersects the curves ax?+ by? + cz2=1 and
Ix + my + nz=p and whose generators are
parallel to x-axis.

37941/ OR

(¢) 9 I UF HT GHHIOT JAd HISC
e o gafag §, o1& -1 © aen
srefufid I o T

Find the equation of the right circular cone
whose vertex is origin, axis is z-axis and
semi-vertical angle is a.
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(7)
(b) 39 J@ HT GHIHOT FA hife€ ok

PN , X Z .
AU = thaeT=§=§ & gHR § den

Tqh 2+2=16, z=0 ¥ B 4 T |

Find the equation of the cylinder whose

Xy oz
generators are parallel to the line 1 = 5 = 3
and passing through the curve x2+ 12 = 16,

z=0.

T8 / Unit-V
5. (q) WhaSl S5x2—4y2+622=25 h ¥
qadd Skl gHeRo fog (1, -1,2) W

I IS

Find the equation of the tangent plane to
the conicoid 5x2—4y2+ 6z2=25 at the
pont (1, -1, 2).
x2 2
(h) WS o=z % fag (4,3,5)

R ATYAT HT GHIHIOT T hIfSTT |

Find the equation of the normal at the point

2 2

(4,3,5) of the paraboloid %—y?zz_

37941/ OR
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(8)

(o) To@EU fof THAA x+ 2y — 22=4 AT
3x2+4y2 =24z T T K@ T | WG
foag ot I =hifsT

Show that the plane x+ 2y — 2z=4 touches
the paraboloid 3x2+ 4y? =24z. Also find
the point of contact.

2 2 2
a¥a A C X z
(b) o Ffo 5 Aol e ==

@ FHAA Ietmytnz=0 ¥ Fldwsg Al

P

%< 9 S T o ki oFE § S feu
T HHAA % GHH |

nabc

g &l p T wHad W

Prove that the area of the section of the

2 2 2
ellipsoid XY L2 | intersected by
a> b P

the plane Ix + my + nz=0 is
nabc
P

where p is the length of the perpendicular
from centre to the tangent plane which is
parallel to the given plane.
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