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All questions may be attempted but only marks obtained on the best five solutions will
count.

The use of an electronic calculator is not permitted in this ezamination.

1. (a) Evaluate the indefinite integrals

(i) / T304 G ) / (z— 1)z +1)dz, (i) / 1082 4.

2 T

(b) By using the substitution ¢ = tan (;) or otherwise find

/ dz
3sinz +4cosx’

2. (a) Find all the eigenvalues of each of the matrices

-1 -5 2
(i) (} _21), (i) (_i -3 2

(b) For the matrix in part (i) of (a), find an eigenvector associated with each
eigenvalue.

3. (a) By expressing as the difference of two fractions, or otherwise, evaluate

1
k(k + 1)
the sum
Iy
“~ k(k+1)
(b) Let f(z) be a function. Write down the Maclaurin series expansion for f(z).

(¢) For |z| < 1 find the Maclaurin series expansions for up to and including z° for
the functions

() (1+2)72, (i) (1+2)3.
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4. (a) Let i = v/—1. Write the following complex numbers in the form re¥:

1
1+14’

() 144, (i) (ifi) (V3 —4)%.

(b) Find all solutions of
2 =1

in the form z = z + iy and plot them on the Argand diagram.

5. Consider the function {— g
ylz) =z + Tz

_dy &y
(a) Find 7, 2nd =

(b) Find the turning points of y and determine whether they are maxima, minima
or points of inflexion.

(c) Find all asymptotes of the curve y(z).

(d) Sketch the function y(z) being careful to show any turning points and asymp-
totes.

6. (a) Find the solution of the differential equation

dy 2y° +yz
dr T2

that satisfies y(1) = 1.
(b) Find the general solution of the differential equation

dy —z
(1+x)8—:£+.7:y—e .
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7. (a) Find the determinants of each of the following matrices

11 2 2 -4 2 2
. coshz sinhz T . 0 5 1 1
® ( sinhz coshz )’ (if) (é % i )’ (it} 2 -11 0
-1 0 6 -10
(b) Find the inverse of the matrix
11 2
1 21].
2 11
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