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~ Part 1: Differentiation and limits (50%)

1. (20%)

2.

3.

4.
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(10%)

Find the limit for each of the following questions (5% each):
. InQx-3) . 2x-1 |
@) IiIm——— b) lIIm——
lx—>121:«1 x’ -4 x=b0 \/3x2.+x+1
. x . sinx
(€ Hmx"" ; (d) hm——x ;
X—>e0 x—0+

d .
Find %,given u=x*+2xy+y> where x=tcost and y=tsinf.

Assume u = f(x) and v="f(x),and are differentiable at x= 0, together with
boundary conditions u(0)=4, u'(0)=-3, ¥(0)=-2 and v'(0)=1. Find:
(a) A complete mathematical expression for u and v; (5%)

(b) The numerical value of i(ZJ (5%)
dx\u

[Note: The primes () denote differentiation with respect to x.]

Sand is falling into a conical pile at the constant rate of 1.25x10° m® per second.
If the height of the pile is always twice the radius of the base, determine the rate

.of increase in height when the pile is 0.3 m high?

[Note: The volume of the cone (pile) at any time can be expressed as

V= %ﬂ'th, where R istheradiusand 7 is vertical height.]

Part 2: Integration (50%)

5.

(10%)

(10%)

(10%)

(10%)

(10%)

Evaluate J.(x2\/X3 + 4 )ﬁ
Evaluate ‘[)1<x tan ! x)CLt

1
Evaluate j(xl/3 + xllz) dx

d 23
Evaluate — L u(l+u”) du
dx 2>
Find the area of the region bounded by the graph of

2x
y(x) = T
Vx

,with y=0, x=0 and x=4.




