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Compulsory Question

1. (a) Prove that : 3
cosh® x—sinh?x=1-

(b) Find d(n) and o(n) for n = 250, where

d(n) denotes the number of positive

divisors of » and o(n) denotes the sum

of the positive divisors of n. 2
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Define the primitive roots of a number.
2

Find all possible values of n which
satisfies ¢(n) = 23. 2

Define Legendre symbol (a/p); where p
be an odd prime and ged (a, p) = 1. 3

Show that (2" =1) is divisible by 15.2

Prove that : 2

exp(if'g) =i,

Section I

The linear disphantine equation ax + by
= ¢ has a solution iff d/c, where d = ged
(a, b). If x,, y, 1s any particular solution

of this equation, then all other solutions

are given by : 8
X=X+ E)f = Vy— E)!
U » V= Yo a1
where / 1s any arbitrary integer. 8
2



(b)

(b)

(b)

(b)

Find all solutions in integers of the
following equation : 8

56x+72y = 40

Use Fermat's little theorem to verify that
17 divides 11104 + 1. 8

If p is prime, then (p—l)!E —I(modp).
8

Section 11

Define the Mobius p function on positive
integers and show that this function p 1s

a multiplicative function. 8

Define Euler's Pln function and prove
that :

kY_ k_ k-
o(p*)=pF - Pt
where p i1s prime & & > 0. 8

Find the highest power of 5 dividing

11000. 8

State and prove Euler's generalization of
Fermet's theorem on integers. 8
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6. (a)

(b)

7. (a)

(b)
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Section 111

If ‘n’ has a primitive root, then number
of primitive roots of ‘n’ will be q>(q>(r.-)).
8

If p 1s an odd prime number and &k 2 1,
then there exist a primitive root for p*. 8

Let p be an odd prime and gcd (a, p) =

1, then ‘a’ is a quadratic residue of p

iff : 8
a\P=1)2 < I{mod p)

If p and g are distinct odd primes, then

prove that : 8

GH%} ()T

where (g) is Legendre symbol notation

w.rt. p and gq.



Section IV

8. (@) If z = x + iy; where x and y are real,

COSZ

find real and imaginary parts of -

8
(b) Solve the equation : 8

tan”! (efr)— tan”! (e_f“') = tan™ (i),

9, (a) If tan(A+iB)=x+iy, prove that : 8

x? +y2 + 2xcot2A =1
(b) Find the sum of infinity of the series : 8

] 1.3 1.3.5

1——=c0s0+—cos206— ,
2 2.4 2.4.6

il

where —r<@ <.
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