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(7 marks)

Givenw =3 —5i and z = i — 2, evaluate the following:

@ 2w + z [1]
(b) wz [2]
) wz [1]
@ = [3]
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2. (3 marks)

Determine the complex number w if w +iw =1 + 7i.

3. (3 marks)

Express 0.034 as a rational number.
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4. (6 marks)

Prove, by contradiction, ~/7 is irrational.
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5. (4 marks)

Determine all exact solutions (real and complex) for the equation x3 — 4x%2 + 13x =0

Page 5 of 11



6. (6 marks)

Prove by mathematical induction, a + ar +ar? +. . . + ar™ ! = ad-r"h , r+1.

1-r
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(6 marks)
Consider the expression m? +7

@ Evaluate the expression m?+7 for m=1, 3,5, 7 and 9 [1]

(b) Use your values from (a) to state the largest integer, p, that m* + 7 is always divisible by,
when m is a positive odd integer. [1]

(©) Prove that m® + 7 is always divisible by p when m is a positive odd integer. [4]
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8.

(13 marks)

@ Given that p™ = —i, where n €7, determine each of the following:

(i)

(i)

n+1

p

" —-p™™)?

[2]

[3]
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(b)  Two complex numbers w and z are such that their addition and subtraction are shown on
the diagram below.

Im
61+
4l ZETW
24
: : : 4 : | —> Re
-6 —4 -2 p 4 6
T —
21 \
z-Ww
-4
Add and label each of the following to the grid above.
(1) Zi + wi [2]
(i) == [2]
(i) z [2]
(iv) w [2]
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Additional Working Space:
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Additional Working Space:
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