Note Attempt f Ive questions in al], Selecting oy
question from cach Sectiop Q. No. 1 i
COmpulsory

(Compulsory Question)
1. () If alb and q|c, then prove that a|(bx + cy)

for all integral valyes of x and y.
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(iii)
(iv)
(v)

(vi)

(vii)

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

(b)

J-15049

Show that n5 — 5 is divisible by 30.
Show that ¢(1155) is multiple of 16

Define reduced residue system.

If 200sa=x+l, 2cos[3=y+l

N > then
calculate x™y" 4 x”’ly” .
Separate  tan(x + iy) into real and
Imaginary parts. 7 X2=14
Section I

Use canonical décomposition to find g.c.d

and l.c.m. of 7200, 3132. 7
Find the remainder when 44444444 ig
divided by 9. 7

Solve the congruence 342x = 5(mod 13).
7

Solve the following set of congruences :
2x = 3(mod 5), 4x = 2(mod 6) an<7i
3x = 2(mod 7).



(b)

(b)

(b)

7. (a)

a.e

Section 11

Show that {2, 4, 6......., 2mY is a complete
residue system (mod m) if m is odd. 7

Find the highest power of 5 contained in
1000!. 7

Solve the congruence x? = 5(mod 29). 7

Write all the quadratic residues of 7. 7

Section II1

Find bv De Moivre’s theorem, the roots
of x¥ — 1 = 0 and point out which of

these roots are also the roots of = 1.

7
Express sin® 0 in a series of cosines of
multiples of ©. 7

If o and B are imaginary cube roots of
unity, then prove that : 7

=X

ox +[3eBx =—e 2 [\/gsin—\:/z—é:x+cos—?x}
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(b

COS

8. (a)
(b)
9. {2z}
(b)

J-15049

((1“*"75}+isin(a+iﬁ)

Prove that - ,

= Plcosat Isinq)

Section [V

Prove that (ii)i:cose—isine where

0 =(4n+1)=.
(n+)2

7
Prove that - 7
_ 13 B
COS 1‘-{-tan 1—:tan 12_7'
5 11

Vi the huip of Gregory's series, prove
that : 7

T 1 1 1

—p= = 2x/_2—(l——+———+ ...... J

J2 35 7

Find the sum of the series
sin o, —sin 2oL + sin 3o —sin 4o +..... up to
n terms. 7
150



