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1. (i) Classify the following functions as odd, even or neither:
(a) (z3+2z) cosz ,
(b) (cosz+sinz)?—1,

(c) ze®

(ii) Compute f(f(z)) when f(z) = ZZfz

(iii) Find the inverse functions of /I--z and In (E + 1)

z—1

2. Consider the function

(i) Find the points where f(z) = 0.

(ii) Find the vertical and horizontal asymptotes of f, if any.
(iii) Use (i) and (ii) to determine the sign of f(z), for all z.
(iv) Find the points where f'(z) = 0.

(v) Determine the local minima and maxima of f.

(vi) Sketch the graph of f.

PLEASE TURN OVER
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. d
Find 22 in terms of z in the following four cases, simplifying your answer where

T
necessary :
(i) - Snlw
V= i
3z
‘s — : h—] .
(i1) Y sin [ 1 ] ;
(iii) y = In [x+(1+x2)1/2] ;
(iv) y = (sinz)®.

(i) f z=t+sint, y=1t+cost, show that

2

d
(14 cost)® E—z = sint—cost—1.
xT

(ii) Given that
x2+y2-+-xy=1,

find dy/dz.

Given that y = 1 when = = 0, use the formula

dy _ . ya+n)—ye)

dzx dz—0 dx

to find the approximate value of y at z = 0.1.
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5. (i) You are given the limit

sin(f) _

lim 1.
6—0

Use this to evaluate the following limits:

. sin(6%)
51—13(1) (sin §)2

and 9151;10 8 sin(2/0) .

(ii) State ’'Hopital’s Rule and use it to evaluate the limit :

6. (i) Use appropriate substitutions to evaluate the indefinite integrals

/ 1 dz and /\/2—x2dx.

zlnz

(i) Evaluate the integrals
o [o.¢]
/ (cosnz)e " dx and / (sinnz)e % dz
0 0

in terms of n, where n is a given positive integer.

Hence show that
o0

lim (cosnz)e™dz = 0
n—>00 0
and o
lim / (sinnz)e ™ dzr = 0.
0

L~—00

PLEASE TURN OVER
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o0
7 Let I, = / z?"*1e~% dz where n > 0 is an integer.
0

(i) Find o .
(ii)  Show that I, = (2n + 1)!I,.

(ili) Evaluate I5 in terms of a factorial.

%. (i) Explain what it means for a series

to be convergent.

(ii) Show that the series

S|+

o0
n=1
is divergent.
Hence, or otherwise, show that the series

=1
Z —\/—; is also divergent .

n==1

(iii) Find the radius of convergence R of

i 1\n+1 z"

n=1
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9. (i) Using De Moivre’s theorem, show that

1
cos® = 32 [cos60 + 6cos46 + 15cos28 + 10] .

(ii) If

21 = —2+4i ,
29 = 242,
find 212 and % and show that l|z122| = |z1]||22] -
22
10. (i) Prove that
cosh(z +1iy) = coshz cosy + isinhz siny

and show that
| cosh(z +iy)|*> = cosh2z + cos2y .
2

(ii) If
y=tanh ™z,

show that

sechy = v1—z2

and hence that

_ 1 14z
tanh™ !z = §loge<1_m) .

END OF PAPER
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