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QUESTION ONE - MATRICES

a) Consider the following matrices:

8 -1 7 -2 8 05 2 5
A=|-5 2 5 B=1| 2 5 2 C=|l-6 0 D
3 0 2 0 -9 1 1 12

Calculate the following, if mathematically possible:
(i) AB
(i) BA

(025 21)

(iii) AC
(iv) CA
WMIA]
(vi)[B]|
(vii) A+B
(viii) AB+D
(20 marks)
b) If the following is true:
<1Sx2+4x—17 1 11) (y 1 11)
2 0 -2|=|2 5 =2
2 -2 x* 2 =2 y?
Solve for x.
(7 marks)

c¢) Given the following matrix:

2 4x -5
a)=<4 X 0)
1 (x+1) 3

Solve for x if thedeterminant of w = 2.

(5 marks)
d) Use Cramer’s rule to solve the following simultaneous equations:

2x+3y+2z =14
x+2y+5z=4
3x+y—2z=19 (8 marks)



QUESTION TWO - COMPLEX NUMBERS

a) Given the following complex numbers, z; = 3 + 7j, z, = 2 — 10j and z; = —4 — j, calculate the
following, expressing your answers in rectangular form:

)z +25 (i) 2 — 23 (i) j—: )z -2 (V)(2)°-7

(11 marks)

b) Solve the following quadratic equation, expressing your answers in Polar Form:
8x? =-3x—18
(10 marks)

c¢) Use de Moivres’ theorem to calculate the following, giving your answers in rectangular form:
(i) B—10/)°
(i) (-3 +8))>

(12 marks)

d) Write down the value of j> x j3.

(1 mark)

e) Given the following complex numbers, z;, =9 +4j ,z, = =7 — 5j , z3 = 2 — 5j , calculate the
following:

212773
Expressing your answer in Polar Form.

(5 marks)

f) If a complex number is denoted by X, what is denoted by X ?
(1 marks)



QUESTION THREE — INTEGRATION

a) Integrate the following:
() f(x® —2x) (5x3 + 6x) dx
(i) (e5* + 1)(e3* +2) dx
(iii) [7(3x3 + 2x)3 +4x + 3 dx
(iv) [, 2x + 3)(x + 5) dx
(18 marks)

b) Use integration by partsto integrate the following:
(i) [ 4xcos3x dx
(i) [ 3xe?* dx
(9 marks)

c) Integrate the following:

21x%+10x-3

(I) J.7x3+5x2—3x—1 dx
8

(") f 3x+10
(i) |

dx

1
x2+49

dx

(4 marks)

d) Integrate fgsin x cosx dx betweenthe limits g (upper limit) and g (lower limit) , using the
substitution u = sin x.

(4 marks)

e) Integrate [ 23; = dx usingthe substitution u? = 2x — 1.

Vax—1
(5 marks)



