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B.Sc. 2nd Semester (Pass Course)
(Full and Re-appear) Examination, May-2023
MATH-III
Paper-BM-123

Vector Calculus

Time allowed = 3 howrs ] [ Maximum marks . 40

Note : Attempt five questions in all, selecting one question

from each section. Section-V is compulsory.
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2. /Hﬂ Prove that the necessary and sufTicient condition
for the vector function f of a scalar variable t to

. . = df
have a constant magnitude is l_;—l]— =0. 4
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M particle moves along @L-L’bnt X=0U+1.y=1,
7z = 2t + 5, where tis time. Find the component of
velocity and acceleration at t = | in the direction
of i+ ] +3k. 3
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§. (a) Derive the formula of divergence of a vector

point function f in terms of curvilinear

co-ordinates. 4

(b) [Ify = xyz. evaluate Vi in spherical co-ordinates.
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Evaluate f‘__"r' x dF along the circle C represented

by x? +y?= a’.z=0. https:/fwww.mdustudy.com

(b) If f=2y i —z j+x’k and S is the surface of the
parabolic cylinder y? = 8x in the first octant

bounded by y = 4 and z = 6, then cvaluate
fff.nds. 3
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Verify divergence theorem for ©
f=2xyi-y?j+4axz’ k taken over the region
in the first octant bounded by y*+ #* =9 and
x=2. | _ 4
Evaluate by Green'’s theorem

oo fc (cos x sin y - Xy)dx +sin x cos y dy.
where Cis the cirgle x> + y* = 1. 3
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(e) " If & is a constant vector and f = x F, prove that

fc (cos x sin y ~ xy)dx +sin x cos ydy. C div f -q )
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) Show that H ndS=0 forany closed surface S.
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A{( Define cylindrical co-ordinates. 2
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