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91727

B. A. 2nd Semester (Pass Course)
Examination - May, 2016
MATHS-Hl (Vector Calculus)

: Paper BM-123
Time : Three Hours ] I Maxtmum Marks : 26

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.
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Note:” Attempt five questions in all, selecting one question

from each Secton. Q. No 9 (Secion-V) is
compulsory.
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1. (a) Prove that the necessary and sufficient condition
for three non-parallel and non-zero wvectors
. :

a,?,?tobecoplanaris[??;?]:(l 2%
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(b) Show that @x (B xCT),Bx (€x7),Tx (7 x

are coplanar. _ 2
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2. (a) Prove that the hecessary and sufﬁcient condition
for the vector ? of a scalar variable to be constant
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(b) A particie moves along the curve x=3t2
y=t2-2¢ , z=t> . Find its wvelocity and
acceleration at £ = 1 in the directon of vector
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3. (a) Ifr=|r|,where r =xi+yj+ zk, then prove that:
1
| %2
fe r=|?|, e ?=xf+y}+zfé, ?ﬁﬁl@ By
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VfxT=F

(b) Hr=|?[,whem ?=xf+y}+z§,ﬂ1enprovethat:
b 1
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4 (@) F f=xi+24f -3csk , Z=nd +242j -2

i X
thenfind f=(Vxg) at tepoint (1, -1,2). 2%
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5. (a)
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6. (a)

_ 91 727-8200-(P-7){Q-9)(16)
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Derive the expressmn for Vé in orthogonal

curvilinear coordinates. 25 1
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Prove that the cylindrical coordmate system is
orthogonal. : 21

ﬁaaﬁm%m@mﬁhﬁm'

RIS idr €

that ; 21
zﬂ%(r,e ¢)Tﬂ3ﬂﬂﬁ€¥w§?ﬁﬁm’ Hif3T fas

VG)— V(s Vo)

(4)

Download Study Material from StudentSuvidha.com

If (r, 6, ¢) are spherical coordmates, then show
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7. (a)
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Express the vector _jt’:xyz { +yz}: +xyE in terms
of cylindrical and spherical polar coordinates. 2 %
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Evaluate j? dr -, where 7 = xy? + 2yzf — 9zxk
€ ' :

and C is a curve given by ?=t§+t2}+13£,‘where

t varies from ~1 to 2. 2__;.

&7

a7
C

7=xy§'+ 2yzf—9zx!2 aRC 7= ff+t_2}+t3£ F-{84
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Evaluate ” where 7:25 +x}+ 3y2z_§
and § is a surface of the cylinder x? +y =16
included in the first octant between z = § and
z=5. 2%
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i divergence  theorem for - 3 _
S Vey G dieay | fe B 7. 7=, o @ B 2
? 4xi — 2y2 j+ 22k taken over the region

amqaaﬁ?:rwmé‘
boundedbythecylmderx +y2=9,2=0,2=4. ﬁ'@'ﬁqﬁila ,c1=0.

non-coplanar ?ectors so that [
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-2 _ : () Interpret the symbol . V o
Wﬁ.x2+y2=9,z%.0,z=4mmm m?.vﬁ:ﬁﬁr—ew’y
w® o m ?=4xf_2y2}+zzf & forg e _ -_ (d) Find the transformation from cylindrical to
| : i 1 afT| ' rectangular coordinates. 1
(b) Verify Green's theorem in the "plane for - - fafaRgea @ YRR et w1 swareRe
4(xy+y2)dx+x2dy' where C is the closed curve B 1A 11 E
of the region bounded by y = x and y=x2. 2-% _ | (?). Define a volume integral. : 1
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9. (a) Forwhat value of A, the vectors (2,—4, 5,{,-% 1),
3, 2, 5) are coplanar. 1
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