
B.Sc. Part-lI (Scmester-ltI) Examination
MATIIEMATICS (Nrw)

(Elcmentrry Numbcr Theory)

Paper-Vl
'limc : Thrcc Hoursl

Nole :-(l) Qucstion No. I is compulsory. attempt it orce only

(2) Aftempt ONtrl question ftom each tlnit.

Choosc the corrcct alternativc (l mark each) :

AS-1401

[Maximum Marks : 60

(i) Ifc > 0 is a common multiple of a and b, thcn

' (4, o)

(" . \
l;' bl -

c
(b) 

t4 tl

(c) (d) None ofthese

(ii) Iror n > l, there are at least (n + 1) primcs 

- 
2x' .

(a) Greater than (b) Less than

(c) F4ual to (d) None ofthesc

(iii) 'l'he set {0. 1.2 ..., m 1 } is a complete system ol residues modulo :

(a) m O) m'l
(c) m+ I (d) None ofthese

(iv) The quadratic residues of7 are :

(a) 1,2, 3 G) 3, s, 6

(c) l,2. 4 (d) None ofthesc

^fl ')\a b,/
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(v) If Pis a prime divisor of the Fermal number 4 =22" +l,thenOe(2)= 
-.(a\ 2^ (b) z" t

(c) 2'" (d) Z' t

(vi) The number of residues _ the number of non residues.

(a) &ual (b) Not equal

(c) Greatcr than (d) I-ess than

(vii) lfp is an odd prime. thcn | --: ]= -l if :

\ p,i

(a) p= 1(mod4) (b) p= l(mod a)

(c) p = 0 (mod 4) (d) None of thesc

(viii) If p is a pdme, then 2r' + 3P is :

(a) Perfect square (b) Not perfect square

(c) kime (d) Positive integcr

(ix) For a positive integer n, (n- l) !=-1 16o6 n) =n . '

(a) Prime (b) ve int€ger

(c) Positive intcger (d) Composite Number

(x) lf2r = I (mod 7); (2, 7) = I, then the order of2 modulo 7 is :

(a) r b) 2

(c) 3 (d) 7 l0

I'NIT-I
2. (a) Find positive inl€gels a ald b satis&ing the equations (a, b) = l0 and [a b] : 100 simdtaneously,

find all solutions. 3

1t) t'ind the values ofx and y to satisry the equation 423x + 198y = 9. 4

(c) If(a, b): d, thcn show that
/a b\
\d d,
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3. (p) Prove that there ate no integers a, tr, n > I such that

1a"_b.)pu" rb,.;.

(q) If a, b e I, b*0anda:bq + r,0 <r<b,thenprovc that (a, b) = (b, r). 3

(r) Using thc Euclidean atgorithm fird the gcd d ofthe number 1109 and 4999 and rhcn find
integers x and y to sadsry d: 1109x + 4999y. 4

T]NIT_II
(a) If2'+ I is prime, then show that m is a power of2, for some non negative integcr K.-1

l

s (p)

'1.

o)
(c)

(q)

(r)

(b)

(p)

(q)

Findthe solution of the lincar Diaphantine equation 15x+7y- ltl. 4

Show that :

F0Fr ... F" r = F" ,, for all positive integers. 3

Prove that every positive integer a > I can be witten uniqucly as a product of primes, apart
Iiom the order in which thc factors occurs i.e. a = prp2 ... p,, all p,being primes. 5

lf a prime p > 3, then show that 2p + I and 4p + I can rot be prime simultaneously.
3

Ifp is a prime and plng thcn show that pl" or pl6. 2

I.,INTT_III

Ifr,, r, ... r. is a complele system ofrEsidues modulo m and (a" m) = l, a is a positive integer
then prove that :

ar + b, ar: + b ,..ar. + b is also complete system ofresidues modulo m. 5

Solve thc system of three coDgrueDc€s I

1=1(mod4)
x=0(mod3)
x= 5 (mod 7). 5

Find the solutions of l5x = l2(mod9). 4

Show that 41 divide 2h - 1. 3

6. (a)

(r) Prove that ca = cb (mod m) iff a = b mod 3
m

d

lr']v 13366

, where d = (c, m).

(conrd.)
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lJ (a)

(b)

UNTT-IV
Find the number of positive integers lcss or equal to 7200 that rre primc to 3600. 3

If n = p"' pe ...ph is the prime-powcr factorization ofthc positivc inlcger n, thcn sho$

that :

0(n) =
il-

Pr

II-
P2

t- I

p."( )t +

(c) If n = pi'pir ... p.%, thcn prove that :

i(n) = ((I, + l) (d. F l) ... ((t. + l). l
Prcve tllat the mdbius ir-li-lrlction is multiplicative. 5

lfm and n are two positive rclatively prime integer, then show that 0(m n) : d(m) q(n).

5

INIT-V
Ifa and m are relativeiy prime positile integers and ifa is a prim:tile root of m, rhcn show
that &e integers a, a:, ... a(') form a rcduced residue sel modulc m. 4

Solve the quadratic congruence x? r 7x + l0 = 0 (mod I 1). 3

Ifp is a prime number and dkp - l), then prove that the conljrLiencc xd - I -: 0 (mod p)
has exactly d solutions. -1

Ifp is an odd prime and a, b are intcgcrs with (a, p) = I = (b. p) thcn prove that :

9 (p)

(r)

10. (a)

(t)
(c)

ll. (p)

o a=b(modp)=l,u] =fll\p/ ip,

G)

(o

ab

p(i)(:) (

a2

p
l

(q) Ifpisaoddprimcandaisaprimiliverootofpsuchthatat-1* l(modp'?;, thcn show

that for each positive integer n > 2

ar'" '(p _ l) * I (modp). 5
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