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A-138

B.A./B.Sc. (Part-I) Examination, 2019

MATHEMATICS

Third Paper
(Vector Calculus and Geometry)

Time allowed : Three hours
Maximum Marks : 68

SECTION - A (Marks 1 x 12 =12)
Answer all twelve questions (Answer limit 50 words). Each question carries 1 mark.
GUE - A (FH1x12=12)

T IRE WAL & It AT (ST HimT 50 7)) | TS T 1 F HIR |

SECTION-B (Marks 4 x 5=20)
Answer all five questions. Each question has internal choice (Answer limit 200 ~words).
Each question carries 4 marks.
Qg -§ (3 4 x 5=120)

mqﬁagﬁ%mﬁﬁmmmﬁﬁmmwﬁ (I i 200 T | WS WA
4IFFHR|

SECTION-C , (Marks 12 x 3 = 36)

:nznswe;s any three questions out of five. (Answer limit 500 “ords) Each question carries
mark

. WE-F (@ 12x3= 36)
qhﬁaﬁwmmﬁa;maﬁq(mmm 500 1) m?iia;sndr’u SCEES
SECTION - A
GUg—-H
s ~ A . A - T A :
Lo () lfr=cosnt1+smnt:|“, prove that r x 'da‘r“ nk, where n is a ¢constant. 1

“&?=cosm?+si téfﬁmw%ﬂ £
.. nntj, “‘dt=nﬁ’qﬁn &
A Define irrotational vector.
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(wy If T =xi+ y? + 2k, prove that div_-_r_’_f_}_-_

AR T =x 4+ y) + 2k, D R HRA B div T =3,

}i v) State Gauss divergence theorem.

T WRY 1 FUH KRR |

y" What conic does equation 133 - 18 xy +37y%+2x + 14y — 2 represent 7
T 1332 - 18 xy + 37y% + 2x + 14y — 2 B R Wia H iefia s 2 7

yi)/Find the polar equation of straight line on which the length of the perpendicular
from pole is p and this perpendicular line makes an angle o with the initial line

is given. _
39 T Y Ay FHE T SR R W e @ @ R o R s p R
T T W W F T B a R
(vii) Define Cone.
| i B ahonRa SRR |
(viii) Define Cylinder.
¥ ) wfonia HIRA |
(ix) Write condition of orthogonality of two spheres.
Qi < e 1 s Refd |
| (x) Define conjugate points.
Tgeft forg afefa iR
(xi) Define Polar lines.
st Y o e |
(xn) Wnte the standard equation of the Parabolmd
W'«mm W'umr féﬂhi; [
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SECTION-B
s -

2. Ifr=l?| ,wherc?=x?+y?+zﬁ,prove that

| grad m=mm27 . : 4
AR r=|7] LR T =xi +y) + 2k d Rig HRA s
grad I = mr™2 ¢
OR/3Yar

-~ A -
_Frove that the divergence of any vector is zero.

T A for Tl sl wem =1 s R A |

3. ),‘JFind the lengths and equations of the axes of the conic : - | | 4
7 P i 35 ansit s enfevtor e e R
2x? + 5xy +2y? =
OR/3qar _
Find the polar equation of the conic, the fnc-us being the pole.
Wi 1 el Tt I HIRE, s iy aa &
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I

=+ - . ' ..-".'!' .
1/Evalua!e: J.:“F - dr; where F =z} +x3'\ +yﬁ, Cis the arcI:thhe curve

e
e
c

-

—+

=cost} +smt_1 +tﬁﬁ'omt Otot= 21:

mmaﬁrﬁﬁ;j f:'-..&’nqg‘f'ﬁ=z"i‘+xj‘+yﬂ‘cﬁtrc€m
. )
, _
ccst1+smtj+gﬁmﬁﬂqt_0ﬂt 27!:?|$'3l
A-138 . oR/ |
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5. Show that the sphere 32 + y2 + 2 + 2ux + 2vy + 2wz + d = 0 cuts the second sphere .
X +y +z2 420+ 2v'y + 2wz +d' =Qina great circle, if 2(uu’ + wv' + ww') =22
+d +d’, where r’ is the radius of the second sphere,

20202
forg Fifor i e o +y2+z +?.ur+2vy+?.wz+d=Oﬁiﬂﬂ‘fﬁ%x3+y3+zz+2u'x
T+ 2wz +d = 0 qEe-T § wfrede e §, AR 2(uw’ + 1 + waw) = 202 4
+d', 5 ¢ o T < B
OR/3ar
Fi dth |
ind the equation of a cylinder whose generators are parallel to the line % L.z and
m n
base is the following conic :
ar? +b
)’1+2hxy+2gx+2fy+c=0;z=0
) g
mémmmmmﬁﬁam par =L = 2 Z¥ 4 ~
= n P W € a0 anuR iy
Ric ot f
" ax? + by? + .
ax? + by? 2y + 25+ 2fy +.c = g, 5 = g,
'A-138
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If V is the volume enclosed by any closed surtace S: show that

J I Fi ds=6V; where F = X+ 3-.-}\ + 37k,
3

AT TS S T R R VA, @ Reg R e

JJFE ds = 6V =gl F =i+ 2}']\ + 32K,
5
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2 2 2
0. A tangent plane to the ellipsoid H‘jl 2 'k o1 ™ | meetd the co-ordinate axes in points A,

B and C respectively, Find the locus o the centroid of the triangle ABC. 4

N L LA
g o f;-:; FE3 = 1 W v W i) S A, B, € fegat w s e

B, 2 Bt ABC A Aezes v R i ARA |
ORI

Find the equation of the tangent plane at point (xp Yo 7)) of the paraboloid
av? - by? v ¢y,

IR w2 - y? = 22,35 R (v, 0 %) SO Gt e i R |

SECTION-C
g —-|

7. () Find the equations of the tangent plane and the normal line to the surface xyz = 4
ot the point (1, 2, 2). .- 6

U8 xyz = 4 % R (1, 2, 2) S0 aee e iftvera e w5 g [ i |

- - A p:.
() Wre= ‘ r |; where T =xi + yj + '.r.ﬁ; prove that :

wod-durjuonssuwr mmam//:dyy

r=-|"| WET r=x1+yj+zﬁ ﬁﬂlﬁ"ﬁﬁlﬁ

V2{(r) = [°(r) + "f ®) ¢

V2Mle) = ) + = 0

8, (n) Verify Stoko's theorem for the l'uncuon I‘='- i+ 'cy_| mteg,ratcd round the

pa—

.- square in the plane z = 0, whose sides ure ulnug lht lines x= y 0 and x= y a. 6

H—u-\.__

o B a2 T+ xyf % R whs w1 v fRA, wﬁmem
,;woﬁf@mmﬁ:mﬁaﬂt%mnm% ﬁr«dﬁg«ﬁm\_ =0mx,y=aa;
Eet I o |
- _ SRR ~ PT.O.
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(b)  Show that the area bounded by

(b)

http://www.mgsuonline.com

|
EJ (x dy —y dx).

C

A simple closed curve C is given by :

e 3 et S 95 C 2 it e e g s g

1
E,[ (x dy —y dv).

C

Find the polar equation of tangent at any point of a conic

W%Mﬁ@wm~@mmmmﬁm|

PSP’ is a focal chord of the conic:

Prove that the tangent at P and P’ intersects on

the directrix, http://www.mgsuonline.com

PSP foheht wisva < it e 2, R i Ry

. TR P wwrd R |

10. (@) Find the equation of the s

(®)

A-138

(0, 1,0) and (0, 0, 1)and h

(1, 0,0); 0, 1, 0) 3ik
ﬁaﬁﬁmmﬁl

Prove that the equation

forg P o P o et 8 e

phere which passes through the points (1, 0, 0);

as its radius as small as possible.

©, 0, 1)ﬁﬁgﬁﬁaﬁ-mméaammﬁm

ajta*'blbfz+<:sz+2m:~i~2wy+2v.v..rz~|.(g|=(:,

Tepresents a cone if -
9: v owl
MRt !

R e e
ax2+by2
@“Eﬁiﬂaﬂm§ afe

T2+ 2ur 4 vy + 3wz + d =0
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11. (@) Prove that the lm.uq of the poles of the tangent planes of av? + by? + ¢2° = |

wart, o2 + By? + 'yr = 1 is the following conicoid :

ol Py oyl

PR +I?ﬁ"~! ' 6
%ﬁﬁﬁ%m‘z-}-[}yz-kyz&\l%Sﬂﬁaﬁm'3+by1+cz?=1%?13??%‘6???51
frgoy et w2 -

. ) - 22,
(b) Find the locus of the cqual conjugale dinmc:\fzrs of the ellipsoid % I? +3=1. 6
: a2

b..

G

\

x2
?."r‘afqmaz +3b§ ﬁwwrﬂmmmﬁmumﬁm:
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