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Check that the National Student Number (NSN) on your admission slip is the same as the number at the 
top of this page.

Make sure that you have a copy of the Formulae and Tables booklet L3-CALCF.

You should answer ALL the questions in this booklet.

Show ALL working for ALL questions.

If you need more space for any answer, use the page(s) provided at the back of this booklet and clearly 
number the question.

Check that this booklet has pages 2–10 in the correct order and that none of these pages is blank.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.
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numbers, and solve equations.

Solve more complicated
equations.
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You are advised to spend 40 minutes answering the questions in this booklet.

Show ALL working.

QUESTION ONE

(a) p and q are complex numbers, where .p q5 7p q5 7p q 3 4i ap qi ap qndp qndp q i= +p q= +p q5 7= +5 7p q5 7p q= +p q5 7p q = -3 4= -3 4

 Find qp 2- , expressing your answer in the form .a bia b+a b

(b) u and v are complex numbers, where .u v4u v4u v6u v6u v 4ciu vciu vsu vsu v
� anu vanu vd cu vd cu v 5d c5 is �

u v= =u vu v6u v= =u v6u vu v= =u vu v4u v= =u v4u vu vciu v= =u vciu vu vsu v= =u vsu vu vanu v= =u vanu vd c= =d cu vd cu v= =u vd cu vu v= =u v

 Find uv, leaving your answer in the polar form, r cisi.
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(c) Write 
5 4 3

9 2 3

5 4-5 4

9 2+9 2  as a number in the form a b 3a b+a b , 

 where a and b are rational numbers.

(d) Write 2 6cis � 5
a k  as a complex number in rectangular form, a + bi.
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QUESTION TWO

(a) Solve x x6 2x x6 2x x 9 02x x2x x- +x x- +x x6 2- +6 2x x6 2x x- +x x6 2x x 9 0=9 0 expressing the solutions in their simplest form 

x a b c i!x a=x a b cb cb c , where a, b, c are rational numbers.

(b) Fully factorise and hence solve x x x2 8x x2 8x x 4 03 22 83 22 8x x2 8x x3 2x x2 8x x2 8- -2 8x x2 8x x- -x x2 8x x + =4 0+ =4 0.
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(c) Solve   2 7x2 7x2 712 712 72 7=2 72 7-2 7.

QUESTION THREE

Solve the following equation for x in terms of p:

.ln lnp+ =] ]x x] ]x x5 3] ]5 3x x5 3x x] ]x x5 3x xx x- -x x] ]x x- -x xx x5 3x x- -x x5 3x x] ]x x5 3x x- -x x5 3x xg gx xg gx x 1g g1+ =g g+ =1+ =1g g1+ =1] ]g g] ]ln] ]lng gln] ]lnx x] ]x xg gx x] ]x xlnx xln] ]lnx xlng glnx xln] ]lnx xlnx x- -x x] ]x x- -x xg gx x- -x x] ]x x- -x x
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QUESTION FOUR

Solve z 1253 = - , where z is a complex number.  z is a complex number.  z

Leave your answers in polar form, r cisi.

QUESTION FIVE

Solve the following equation for x in terms of k:

   x k x 2- =x k- =x k -
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QUESTION SIX

Find all the solutions of z 1 12 41 12 41 11 1+ =1 11 12 41 1+ =1 12 41 1^ hz^ hz 1 1^ h1 12 4^ h2 41 12 41 1^ h1 12 41 1+ =^ h+ =1 1+ =1 1^ h1 1+ =1 12 4+ =2 4^ h2 4+ =2 41 12 41 1+ =1 12 41 1^ h1 12 41 1+ =1 12 41 1, where z is a complex number.z is a complex number.z
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Question 
number

Extra paper for continuation of answers if required.
Clearly number the question.
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Question 
number

Extra paper for continuation of answers if required.
Clearly number the question.
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