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1. (i) Classify each of the following functions as even, odd or neither:

cos (z°); e”; elel. ?sinz; cos’z —sin’ z.

(ii) For each of the five functions in (i), state whether or not it is periodic. For any
case in which the function is periodic, sketch its graph and find its (smallest
positive) period.

(iii) If f(z) = :—:f—z, find the inverse function f~!.

Find also f (f(z)).
What is f~1(f(z))?

2. Express the function

2 +3z+1
f@) = T2
in the form B
Az + z+3’

where A and B are constants.

Find the stationary points of f(x) and, by evaluating the second derivative f”(z)
or otherwise, determine which of these are maxima or minima.

Sketch the graph of f(z), indicating clearly all the asymptotes and stationary points.

PLEASE TURN OVER
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d
3. (i) Find d_y as a function of z in cases (a)-(c), and as a function of z and y

N

(a) y = In(cosz).
(b) v = 1m+e-2:2'
(c) y = (Inz)®.
(d) y® = sin(zy).

(ii) If z(t) =1—cost and y(t) =t —sint, show that

dy t
— =t - ].
dz an (2)

dn
4. (i) Find a general formula for E_g in each of the following cases:
z

@) y = &7 (b) vy = Il(l-z); (© y = a?e™.

(ii) A cylindrical container with closed ends is designed to have height h = 3cm.
and radius 7 = lem.  Due to a manufacturing error the radius becomes
1.04 cm., though the height is correct. By considering the total external
surface area, including ends, as a function A(r) of r, and using the formula

dA . A(r+6r) — A(r)

- )

—t—i; ér—0 or

find the approximate increase in surface area as a proportion of the designed
surface area.
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5. Evaluate the following limits:

Q) o cos2r
1:—-1)1r/4 tanz —1 "'
(i) lim 8%
zon/4 tan(y/z)—1
(i) i 2D -2
-2 /(z3—4)~2
. . z+3\°
(iv) lenolo ( - > .
6. (i) Evaluate the following integrals :
2 2
(a) /1 T 4
1
(b) : / ztan~ zdz.
0

(ii) Use partial fractions to evaluate

dx
/ (z-1)2(z+3)

PLEASE TURN OVER
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7. (i) Use partial fractions to find the following integral:

/ 2z2 + 6z + 10
- dz

22 42+ 2

(ii) Let
I, = / cos"'z dz, m=012,...
0

Derive a formula relating I, and Im_p (form > 2).

Use this formula to calculate Iy.

8. (i) Obtain the radius of convergence for each of the following series :

(a) Z 3" z™
n=0
(b) i _l_ z2n
= nl '
(ii) Expand the function
1
fl@) = =

about z = 0 in a series up to the first four non-zero terms.

Use this expansion to find an approximation for f (z) at the point z = 0.1.
Using the remainder term, what error bound can you give for the difference
between the exact value of f(z) at « = 0.1 and the approximation computed
from the series expansion?
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(i) Given the two complex numbers 2; = 1414, z = 2— 3, express the following
complex numbers in the standard form z +iy:

9.
z
(@) 212, (b) i ; (e) =°.
(ii) Find the six roots of the equation

25+ 28 4 =0

and indicate their positions in the complex plane.

10. (i) State the definition of sinhz and coshz (in terms of the exponential function)
and show that cosh? z — sinh?z = 1 for all z.

(i) Find all real solutions z of the equation

3sinhz — coshz = 1.

(iii) Find all complex solutions z of the equation

3sinhz — coshz = 1.

(iv) Hence, or otherwise, find all real solutions z of the equation

disinz — cosz = 1.

END OF PAPER
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