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Part A

1. Let P(x,y) = zy?, Q(z,y) = 22%y

(a) Find [ P dz + Q dy for j = 1,2,3 where

¥
'y = the line segment joining (0,0) to (3,0)
'y = the line segment joining (0,2) to (0, 0)
I's = the curve {42 + 9y* = 36,2 > 0,y > 0}
[1+1+2]
(b) Let G = {4a® +9y* <36, x >0, y > 0}. Find [ [ g—g dxdy and
G
oP
fg@ dxdy [2+2]
(c) Verify Greens theorem for P, @, G, 0G. 2]

Part B

2. (a) Let G be an oval in R? given by

G = {(z,y) : a<z<b, fi(z)
= {(z,y) : c<y<d, qy)

Here fi, fo : [a,b] — R are C' functions with fi(a) = fa(a), f1(b) =
f2(b). Also g1, g2 : [¢,d] — R are C! functions with g (c) = g2(c), g1(d) =
g2(d). State and prove Greens theorem for G and boundary of G de-
scribed in a suitable manner. [5]

(b) For any curve I : [a,b] — R?, define opposite of I' = T'; by I'y(¢) =
['(b—t+a) for t in [a,b]. For continuous functions P,Q : R?> —+ R

find a relation between f Pdz + Qdy and f Pdx 4+ Qdy and prove
r T
your claim. 2]



. Let (X, d) be a metric space. fi, fo,...: (X,d) = R are all continuous
and bounded. Let g : X — R be any bounded function such that

0 = lim sup |fy(x) - g(2)]

k—oo zeXx
Show that ¢ is a continuous function. [5]
. Let fi1, fo,... be a sequence of bounded Riemann integrable functions

on [a,b]. Let g : [a,b] — R be a bounded function. Assume that

0 = lim sup |fi(t) —g(t)l.

k=00 ie(a,b]
Show that ¢ is Riemann integrable on [a, b] [5]
. Let fo(t) =n? t(1 —¢)" for t in [0,1],n =1,2,3,...

(a) Show that lim fa(t) =0 2]
(b) Show that Tim. fo fao(t)dt #0 3]

.Let P={a=1ty <ty <ty <...<t,=Db} bea partition of [a,b]. A is
a set adapted to P if

A = {50, 51,82, ... ,Sn_l}

where s; € [tj,t;41]. For f : [a,b] — R any bounded function and
« : [a,b] — R any increasing function, define S(P, A, f, ) by

S(P, A, fa) =Y flsi)la(tin) — a(t)].

Let a(t) = t. Assume that « is differentiable and o’ is continuous. Let
g(t) = f(t) &/(t) on [a,b]. Show that for any partition P there exists a
set A such that

S(P, A, f,a) = 5(P, A, g, )
2]

. Let a < zg < b. Define an increasing function « : [a,b] — R by a(t) =
p1on [a,xg), a(zg) = pa, a(t) = ps on (xg,b] where p; < ps < p3. Let
f :a,b] = R be any bounded function.

(a) If f € RS(«), then f is continuous at z. 3]

(b) If f is continuous at xg, then f € RS(«). 2]
b

(¢) Let (b) hold. Then [ fda = f(zo)(ps — p1)- 2]



8. Let f : [a,b] X [¢,d] — R be any continuous function. Define g : [a,b] —
R by

g(x) = /f(w, y) dy.

(a) Show that g is uniformly continuous. 2]

b
(b) Show that [ g(z) dz can be approximated by a double sum of the

form

D Flui ) (bipr — 1) (s541 = 55)

where

a=th<t1 <...... <tn:b,

c=8<8<...... < sy, =d,

ti <wu; <t and s; < vy < S5 [5]

9. Let f,(t) :% fortin R,n=1,2,3,....

Show that f(t) = lim f,(t) exists. 1]
n—o0
Show that f is not continuous. [1]



