Cuestion 8
{1} Determine the continued fraction of /12 and hence find two positive solutions
of the: Dhophantine equation
=12 =1 ]
(i) For each of the pumbers 360, 370 and 380 decde whether or pot it can be
expressed as a sum of two squares. For any which veu olaim cannot be so

axpressed, justify your answer. For any which can be so expressed. find fwo
different expressions &5 a sum of two positive sqrares; 15]

|Th-.=e following teo questions are for RESIT STIUTDENTS IEJNLY:

Ouestion 4K
(1) Prove Fermat's Little Theorem (FLT}: I p is a prime and o iz any integer with
gedin, p) = 1, then o' =1 (mod p). [

(i) Usze Wilzon’s Theorem to:
(a) find the smallest prime divisor of 281+ 1;

(b) prove that n! 4+ 1 iz compogite for infinitely many valoes of n. [5]
Cuestion TH
{1}  Determine the continued fraction of 2+ +/12. Write down the convergents Oy,

€y, O, Oy and €y and estimate the acouracy |Gy — {2 ++/12)] of Cy. i8]

(i} Determine the irrational number which has periodic continued fraction [3; 1,1, 2.
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