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Answer all questions
Tirne : Two lrours

1' (u) i. Show that the linear Dlophantine equation rtr +,.bg: c has a solution if
and only if rt,lc:. where rl,' : qc:tl,(a,,h). ,,
Let 16' go be aly particular solution of this equarion then shorn tirat all
the other solutions are given try r : ro + |:t, a :,ya _ 

?..Ug* 
each i € Z.

ii' Clara wants tc: buy pizza and cola to her fanriiy fer R,s. +6oo if she pnow

tkat each pizza cost Rs. 570 anci each bottre o{. cora cost Rs. 220. h,w
nlany pizzas and bottles of cola she can bu;r?

Lei a and n be positive integers with cz > 1. prove that, if an + I is prinre,
then a is even ancl n is a power of 2.

Let a.l:,ai.bi € Z and tn,k € N{. prove the following:

i. if a : &(rnod m) then ak = bk(ntorJ nz);
kk

ii. if oi = b6(mor| rn) V z then I ", = X 61(mod nr,).
i:I i:1

n

i' If P(r) :I cir' isapolvnomiai, where r:i€za.nda:6(i'odm.) the.
'i=A

prove that P(a) : p(b)(mo d nl.
ii' If an inlegcr M is formeci by rel'ersing the order of digits of anotirer numbe'

,\ then show that N * jUI is ciivisible by 9.

2. (u)

(b)

(b)



(.)AbancloflTpiratesstoleasackofgoidcoiirsandagreedtosharethecoins

equall,v.Unfortunately.itwasfoundthatthereisaremainderof3coinswhen

ali lizr.d oqu.al siiares. hi tire frglrt for cxlta Coins oric of thern was killed' wtren

theytriecitodiviilethecoinsanongtherest,therewarel0extracoins.Again

anottrer pirate got killed in t}re fight for tlrese extra coins, Now t}re remaining

menrberswereabletohaveeqtralshares.Whatwastheleastnumberofcoins

that woulcl have been given to each pirates'

3. (a) State the Enler's theorem'

Hence,provetheFermat,slittletlreorem:ifpisaprimethennp=n(modp)

for :r,nY iutcger n'

(b) i. Show that ap-1 - V-r is divisibie by the prime p'

ii. Fincl the remaincler when 314160 is divided bv 165'

iii. Solve the congrr:ence r1o3 : A(tnod t!)'

4- (u) Define the following:

i. pseudoPrime;

ii" Carmichael number;

iii. primitive root'

Show that 341 is a psedoprime to the base 2'

,r'
If, n: QrQz."Qk,where Q3's are distinct prrme such that

j then prove that n is a Carmichael number'

Show that 6601 is a Carmichaei number using:

i. the rlt'littitiorr'

ii. the above Part (c)'

(b)

(")
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1)l(" - 1) for all

(d)


