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1. Let f:R— R be defined by {(x) = x + tan"'x, where tan!:R— (— -27[, %r) is

defined by tanx =y if and only if tany = x. Graph y = f(x) by giving its

essential shape and pointing out its asymptoles and points of inflection. 15%
2. Find the work done by the force f(x,y,z) = (x?y,xy%2?) in moving an object

from (0,0,0) to (1,2,3) along the curve C:[0,1] —R3: C(t) = (1,2t%,3t3). 10%
3. (i) Suppose 0 < ¢ < d. Evaluate I1im JenFdm, 5%

- '
X 122
(ii) Evaluate 1im xJ &, 10%
X-w 0
4. (i) Evaluate j J fcos{x+y)| d(x,y), where Q = [0,%] x [0,%]. 10%
Q
(ii) Use Green's Theorem to evaluate
J (e* — 3xy) dx + (sin y + 6x2) dy,
C
where C: [0,27] — R?: C(1) = (cos t, 2sin t). 10%
(x2)*, if x #0,
5. Define {:R—R:{(x) = P Is { continuous at 0 ? 10%
1, ifx=0
6. Suppose 0 < p < q and — 1 dx converges.
0 xP 4+ x9

Show that 0 < p<1<aq. 10%
7. Suppose the temperature distribution on a circular wire ring is a continuous

function. Prove that there is a pair of diametrically opposite points at which

the temperatures are equal. (Ilint : use the intermediate value theorem). 10%
8. Suppose f:[0,1]] — R has a continuous derivative satisfying 0 < {'(x) <1 for

1 2 1
all x €[0,1]. Also, suppose {(0) = 0. Prove that [J {(t) dt,] ZJ (f(t))3 dt.
0 0

. X X
(IMint : consider the function F:[O,l]—olR:F(x):(J 1(t) dt)z——J (f(1)3 dt.)  10%
0 0
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