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Special Instructions:

e Only approved calculators are allowed

e Justify and explain all your answers

1. [8] All the roots of the polynomial
z* — 162° + 862 — 176z + 105
are positive integers. Factorize this polynomial completely.
2. [8] Prove that all the real zeros of the polynomial
72z% A 4223 - 3722 — 13z + 6
lie between —2 and 1.
3. [7] Prove that the polynomial
P+ +z%-1

has exactly one real positive zero.
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[7] Find the sum
3+10+17+24+ ...+ 7003 + 7010

[7] Using mathematical induction, prove that 3" <n! ifn>7.

[8] Find all the horizontal and vertical asymptotes of

.'172

) (z+2)(3-1x)

and sketch its graph.
[8] Express
Zah %_3_—_1)2—2:1( 1+ v34)°
in the trigonometric form 2 = p(cos ¢ + isin ¢).
[8] A polynomial
p(2) =22° + az* + b2 + 2 +dz + e
with real coefficients a,b,c,d,e has 2i, —i and 1 as roots. Find c.

[8] Find all the roots of the polynomial 25 —i =0

[8] Express the number 0.2012201220122012.... in the form ¢, where a
and b are integers.

{8] Using binomial theorem, find the coefiicient of the z®-term of the

polynomial
(x+ )M — (2% +1)8

[7] How many hands of 5 cards with 2 red cards (i. e. hearts or
diamonds) and 3 spades can be dealt from a 52-card bridge deck?

[8] How many five digit telephone numbers with all different digits?
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