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HBY-1009 Seat No

B. Sc. (Sem. tV) Examination
April/May-2016

Mathematics : CC-MATH - 401
(Ad.uanced. Calculus)

Time : 3 Hours] flotal Marks : 70

Instructions : (1) All questions are compulsory.
(2) The figures to the right indicate the

marks of corresponding questions.

I (a) Obtain the formula of rafius of curvature 6

ofthe curve P=f(r).
OR

(a) Obtain the formula of radius of curvature 6

of the curve Y = f (xl .

O) Attempt any two : 12

(l) Find the radius of curvature ofthe curve
C I ,1" -rlc \v=-le' +e'l' 2\ l'

(2) If pland P2 are the radii of curvature at
the extremities of the focal chord of

o
Parabola i=l*totO then Prove that

lll
213 213 213.Pr' P't' a '

(3) firrA tft" radius of curvature of curve

x =a(0-sin0), y=a(l 'cos0) .
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2 (a) Int y : s c. nz -+ R be a continuous function 6

on Swhich ig bounded by x = a, x = r, y=l(r),
. y = !r(.r), where 0 and V are continuous

tunctions on [a, DJ euch tbat V (r) < O (r) ,

V re[a,bl then ehow that

a 0(r)

ffro*=l I'ro*s a v(r)

OR

- -l--T G --(a) prove that kln+;=+.6. 
6

(b) Attempt any two : t2(f) 
-Change 

the order of integration of thedouble integration
2a 3a-v
I a'
J J ldYdx
o ,'/*

C

(2) Evaluate - i+
o 4c2 -"2

(3) By traneforming i:rto polar co_ordinates
evaluate

" J77
J I ftr*yrla*ay
; ; \ -l

r{BY-lrxrol
lContd...



3 (a) State and prove Green's theorem. 6

OR

(a) Prove that 6

s*d(7.8)=V xcurt !+!xcant j +f .(vg)+E.(vj)

@) Attempt any two : 12

- / 
" 

1 1\(1) It f=\x'.t'.2-J and 1=(x,y,z\ then

Prove that cur/=9, grad(awi)=ar,

v(aivl)=ra.

(2) Verig Green's theorem $(y2 a, * t ayl.-- -.**-* i\- ' t'

where C is the boundary of the square
whose vertices are (0, 0), (2, O), (2,2),
(0,2).

(3) Verifr divergence theorem

..ft t \ '1 'l

lllll. - yzldydz -2x'y dzdx + z dxdy I'jL, t J

where S is the surfac€ of the cube with
faces x=Q x=a, y-0, y=a, z=0,
z=4,
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4 Attempt any two : 8
(1) Obtain the formula of P-the length of

peraendicular drawn from pole to a tangent

to the curve ,=f(e).
(2) Prove that

b

!(t - o)^-t .(t - x)'-t ax = (b -a)'*'-t g(m, n)
a

(3) Prove that

div lJ' x g ) = p. curl f - J . curl I

5 Attempt any two : g

(1) Find the p-r equation of the curve
r=a(t+coso)

tzx..'>
(2) Evaluate, ! I x' Y dxdY

0x

."fi-tn)
(3) Eva-luate : l-#ax

[ (l+x)"'

(4) Eva.Luate $((r+y)ax+(" -y)ayl
C

where C is the bounilary of region bounded

by circle xz + y2 =1, line segmente .y = 0,

0<r<1 and x=0, 0</<1.
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