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B. Sc. (Part I) EXAMINATION, 2019

MATHEMATICS
Paper Third

(Vector Analysis and Geometry)

Time : Three Hours

Maximum Marks : 30
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All questions are compuisory. Attempt any fwo parts

from each Unit. All questions carry equal marks.
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If _;; i are r¢gipfﬂ¢ﬂl vector of three non. |

coplanar vectors :E ¢ respectively, then prove
that :
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(a)

-
r -xi+_”+:’j.'

2, A zaied s -

grad 7" = nr" % r
If:
- . . .
ro=xi+ )+ zk
then show that :
grad r" = nr" i r
THR—2
(UNIT—2)
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F(r)=20-j+2%, F1=

7 (1) =4 -2j+ 3k, T =3

zatzd 6

e :fr
o =10.
I:r et

Given that :

-

rr) =2 - j+2k,when 1 =2

?(;)=4f_2}+3£.when t=3

Show that :

=¥

= dr
le r. Tdf"‘]u

http://www.hyvonline.com

WO AU UOAAY Mmm/diy

WO AUIUOAAY mmm//diy

http:/fwww. hyvonline.com

(4] CD-2¢80

(@) Hs{_l.':f--":_l.j'-t—xj'i:), dS @ HE F Bfae,

s MA Pap+z?=l W‘iﬁt,?ﬁﬁ?m

i 4 Rea 2)
Evaluate Hs[y:f +:xj‘+x_ul:). dg, where S is

sphere x + y2 + z? = | situated at first octant.

(@) mew 3w @ wenita AR ik Talzd
(= - )i - 2-“}'}+2k}nd5-_a

el 5 LGS yx=0x=a,y=0y=a,
:=.;=aa‘:mﬁ%§qﬂ?mwaariﬂ|$|
Verify Gauss theorem and show that :

H[ ~)=)i-2x J’J+2i‘}nd‘.§—ia

where S is the surface of a cube surrounded by the
. Plane x=0,x = g, y=Oy=a z=0z=q.

TOE—3

(UNIT—3)

S ) W g e

7 —_ ]
21 - 6xy + 292 +0x-58y—151 =9

Trace the conig *

21x% - 6xp 4. 29,2 +6x~58y-151=0

(A-100)
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Find the confocal eonic of conic

.1'2 + 2_}'3 =2

which passes through (1, 1).

afe PSP qe QSQ" R wma @& & mamy

M W L @ R ARd B
i 1
PS.SP N SQ.SQ’ W R

If PSP’ and QSQ' are two perpendicular focal

-chords of a conic, then prove that ! +
PS.SP"  SQ.50Q

is constant.

FHIE—4

(UNIT—4)
qfag P R Q wE M s B Wy Wy &
faz o 5 PO @ @ AT T W ATEn
s # oiftged: Fed |

Two points P and Q conjugate with respeet 10 a
sphere ‘S. Prove that the sphere  formed  with
diameter PQ cuts S orthogonally.

I T @ whew §@ R e i
(U-Bm'r') affT e 9@ av? + byz =lz=10 %I
Find the cquation of the cone with vertex (a,f3,v)

and base curve ax? + by? =1,z =0.
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Find the equation of right circular cylinder with axes

L and radius 5,
2 3 6
§HR—5
(UNIT—S5)

2 2 -t .
ffgee S+l =l W FE wH o

3 2
a b

Pl B AB,C W WRWR wWar &1 e

#fm f5 aABC @ o= @ REW
CANL 55 =9 %I
2 oy o=
The tangemt plane  of  the ellipsoid
__+.J:.+i._| cuts the axes at A, B, C
at b et .
respectively. Prove that the locus of the centroid of
a? 2 2
AABC will bc — +;E = =9,
5 .
T aa __42’_.=: ? firg (4.3.5) W afrE=
]
Gol wﬂm T Bifag |

Find the cquation of the normal of paraboloid

2 Y apoint(4,3,5).
2 3
(A-100)
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fﬂj ST

3x? 4 5)2 +]:2+2j':+2:r+11j‘-4x—ﬂ‘ $=0

memg iz
T‘Eﬁ'ﬂa}%aﬂ?aﬂ’fﬁmﬁ:ﬁa‘:’ﬁm #

Reduce the equation :

3r2+5_l'2+3:2+2_1':+2:r+2.t)'—-1r—ﬂ:~5=D

In standard form. Also find the nature, centre and
equation of axis of the conicoid.
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