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Note Attempt Five questions in all, selecting one 

question from each Section. Q. No. 1 is 

compulsory. 

(Compulsory Question) 

Show that difference between any number 

(1) 
1. (a) 

and its square is even. 
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1(1) (b) Evaluate o(462). 

(c) Using De Moivre's theorem, solve the 

equation x+x+x+x+1= 0. 2(1) 

(d) Find principal and general value of 

log(-5). 
of 

2(2) 
Find the highest power of 3 which divides

2(2) 
(e) 

100! 

Section I 

2. (a) If a, m, n are non-zero integers, then 

(a,mn)=l if and only if (a, m)=1 and 

(a, n)=1. 4(24) 

(b) b) Find the remainder obtained on dividing

3181 by 17. 4(2) 

in 3. (a) Find the least positive integer in 

congruent solution of 7x= 5(mod 256). 

4(24) 
(b) Prove that P! and (P-1)!-1 are (b) 

relatively prime if P is an odd prime 

number. 4(2) 
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Section II 

4. (a) Show that o(n) =o(n+1)= o(7+2) for 4. 

4(2%) n =5186. 

b) Show that 2, 4, 6,.2m is a CRS 

(mod m) complete Residue system if m 

4(24) is odd. 

5. (a) Prove that the product of two odd prime 

numbers cannot be a perfect square. 

4(2%) 

(b) Using Gauss Lemma, show that 2 is a 

quadratic non-residue (mod 13). 4(2%) 

Section II 

6. (a) For any integer n, show that 6. 

(3++(3-" =2*1.cos 
4(2) 
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(b) Show that roots of the equation 

(x-1"=x" (n is positive integer) are 

1+ icot 

4(2%) where r= 0,1, 2,.-1). 

7. (a) Prove that 

sin (a+iß)=let+e]sina- 

-cos . 4(2% 

(b) If x+iy= cosh(u+v), show that 

2 

= 1. 4(2%) 
cosh u sinh u 

Section IV 

8. (a) Resolve Log(1+i) into real and 

4(24) 
8. (a) 

imaginary parts. 
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(b) If tanx+ tan,y+ tanz= T, prove 

that x+y+z= xyz. 4(2) 

9. (a) Prove that 

tanhz=cosh + 
1-2 4(24) 

(b) Find the sum ofn terms 

seco sec 2a+ sec 20 sec3o+ 

sec3a sec4a+... 4(2%) 
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