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1. tAl Obtain the radius of curvature of a curve x = f(t), y = g(t)
OR

--\ t 4n)2n
Prove that )n 1n+;=-i-
Attempt any trvo

It r-,r;----; .
(i) Evaluate J{x 

-{(r -x-)dx
0

(ii) Find the centre of curvature of curve
0

x = a (cosO + log tan;), y = asine.

prcve that its evolute is catenary
(iii) If 91 md 9 z are the radii of curvature at the extremities

of the tocal chord ofparabola I = I *.o.u, rhen prove

111
, ----i + -=_ = 2

V3 v:l al2. [A] Let the function f : S -+ R be continuous on S c R2 which
closed and bounded by curves x = a, x = b, y - S(x) and
y = Y(x), Where Y and y are continuous function on [a, b]
such that V(x) < Q(x), Vxe [a, b] then prove that

b q'(x)

JJ/axdv = J Jfdxdys a v(x) 
oR

[A] Change the order ofintegration ofthe following double integral
2a3a-y

J Jr ayox
o vt ,//4a (1)

tAl

tBl

tP.TO.



4.

[B] Atternpt any two
fl, t

(i) Evatute JJ(x' -r')' dxdv
s

Where S is the region bounded by st line
x * ! =l,y - y = 3, x +y = 1, x:y = 5trt dxdY&

(ii) Evalute fJ(x+t;tr
Where V is bounded by planes x = 0, y = Q, 2 = Q

and x+y+z = I
(iii) Find the volume of a sp here x2 + y2 + z2 = a2

[A] Prove that

(i) grad lfxg;=g .curif -f .curlg

(i0 div (Of)= Odivf+F .(grado)

OR
[A] State and prove Green's theorems.
[B] Attempt any lwo, -(-/rlt 3

(i) Show that v'l rvl- ll=; WhereP=x2 +y2 +22
\ \r "//

(ii) If ,. = (x, y, z), lil = r anA ! = (a,, q, a.) then prove rhar

V.(ixi; = 0 and vx(ixi) = Zi

(iii) 
{(3x2 - 8y2)dx + (4y-6xy)dy where C is curve which is

a boundary of the region bounded by y2=x and x2=y
Attempt any two

l-r - 2(i)lfr= 
lrl , i = (x, y, z) rhen prove that Vrf(r) = g'1r; + : f1r;

(ii) Evaluate JJt*t * yr)O* ay over rhe region bounded by x = r,
x=2,y=1,y=x2.

(iii) Find the radious of the curvature ofthe curve x3 + y3 = 3ary.
-". k

(iv) Evalute Jf;& {wtrere t< > t)
.!tr.r._

(2)


