Nz=mber of Pages: 3
Instructions:

Non-programmable, non-graphing calculators are permitted. No other aids allowed.

Answer in the spaces provided.

Show all your work. Insufficient justification will result in a loss of marks.

1. [6 marks] Let A= {a,b,c,e}, B={3,¢ {c},{c,d}}, C={1,2,3,a,c,d} and D= {1,c}.

(a) State the number of elements in the power set of ;’E‘? i.e., determine |P 4;3‘)_14{ -
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2. [8 marks] Nt !.

(a) State the dual of the equation from set algebra: (AUBU C)*=(AUB)*N(AUC)°
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(b) Let A = {1,2,3,...,9,10}. Give an example of two sets S and B such that S C P(4),
|S|=4, B€S and |B|=2. :
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(c) Given |U|=80, |A| =30, |B|=42 and |[ANB|=09, determine (A° N Be|.”

1

c
O 1/ i

o RSSO e IAA8TL- EUR)

=2 { i 6] ri) A ﬁ'”‘ ) a § '
Q) | w0 Ly 6 2 \_,,,/
RGE ol = 20 f L B .



iy
3. [12 marks| Let A, B and C be sets. Prove or disprove each of the following. State the method
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) If A and B are d.lS_]O‘iIlt nonempty subsets then A— B®=@. /Q -
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(c) If A a.nd B are dlS_]OEIIﬁ nonempty subsets then A— B¢=@.
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(d) If ACB, then B°C A°.
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6. [4 marks] Suppose n e Z, n > 1. Prove that (n ;_ 1) — (n) =n.
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7. [10 marks] Use the Binomial Theorem for each of the following
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(a) Find the term containing z'? in the expansion of (2:1: )
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(b) Determine the value of: E (-1)* (*91)5*
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8. [12 marks]

(a) Divide the complex numbers
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Express your final answer in standard form..

- = s -7 /(= i+ Iz
A S48« (arad(5fa ) Sa4fsa 207 g
— ) ._.,..—- e - - —. = T ; e
:-)-'E],J! -’_'J "J::“ A S 2.5 ~ 34 (:_‘E“
{ &~ J 2 A S gl
2% o
A -F< 47
< = > N "
- - -— - ‘.."
(b) Find all complex numbers z such that |z/=5 and z+Z=6.
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(b) Find all complex numbers z such that |2{=5 and z+Z =6.
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(d) Prove that if 2,22 € C, then |21 + z|* + |21 — 20) = 2| |* + 2 |za|*. puely «ea -
o pldt - 1 |

et z: athi note spe

Z?_ s (""cifl
Z & ? +Z; l L ‘?l" 7, / L.;ric-J(.L{,, fent

rJ

‘t/. - J\' (GJ.’-‘\_‘;‘;" ;C*({i A .- B {{@"JL@ "!’.‘.:_.;é 1y

£
N.'

i f£1: ol ot 4

2 =
&a{c)%b%cﬁ} (@cye(bd)
Bhlbdrds ot iac+ (74 bE 2bdr d

7
< 8% Zact %

= ) a2l “ 24 ‘

. w . v 12 k&
(e’ ) L (b*d



