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Note : Attempt Five questions in all, selecting one
question from each Unit. Q. No. 1 jg
compulsory. All questions carry equal marks.

1. (a) Prove that any two consecutive integers
are co-prime.

(b) Show that : |
3°! = 4(mod 23)
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- (c) Evaluate ¢>(462),

() Define Sigma function

(e) Find the rea]l ang imaginary

n Partg of
S5+i—
e 2

()  Prove that :

cosh™ 5 = ~icos™!

(2) Find the generg] values of ;i

2. (a)
(b)
3. (a)
(b)

'Se:ctidn I

If 271 4 1s an odd prime, then show
that » is a pk)wer' of 2.

Prqve ‘that there is no pair of integers |
X, y satistying x+ =100 and (x, y)=7

simultaneously.

Find all the solutions of the Diophantine
equation - 15x+ 7y =111.

Solve the congruence : /

2



-\ o - Section 11

45 (a) Show th.at 129 229
CRS (mod m), if m > 2.
(b) Prove that product of two odd primes

cannot be a perfect number.

Let p be an odd prime and a be an integer
=
,(P; a)=1, thCn _e;ither a 2 :-—-,l(mod p),. 1+

(b) Show that 2 is a quadfatic non-residue

‘modulo 13.

~ Section 11T

6. (a) Find the general value of 6 which

satisfies : |
N\

(cos® +isin 0)(cos30 +isin £15) I

(cos(2n—1)@+isin(2n - 1)6)=1.
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3
(b) Pind all the values of (1+\/——3)4 and

Show that their continued product is 8.

7. (a) If tan(A-i—iB):x—f—iy, where A, B, x, y
are real numbers, prove that :
x° +.y2 - Zy_cotZB =-1. |

(b) Let m and n be integers such that

(m, n) = 1, evaluate H

| Sectio_n IV

8. (a) Separate the real and imaginary parts in
log(—1+i)—log(—1-1i).
(b) Prove that :

sin”! (1) =nn+(-1)" ilog(\/a-i- 1), 0<O<m
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Prove that -

1 1+ 27
ooy =] n P
I?.T]il - ——.Cosh 1 e
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