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Answer five questions, taking one from each unit.

UNIT -1

1. (a) Prove/disprove: The only prime number of the form n° —1 is 7.

4
(b) Is 111°%% + 333" divisible by 72 Justify. 5
(c) Obtain three consecutive integers, each having a square factor. 5

5

2. (a) Whatis the remainder when 18! 1s divided by 4377
(b) Find the smallest integer a > 7 such that
2|a, 3|la+1, 4|a+2, 5|a+3, 6|la+4

(c) If (a,35) =1, show that a'* =1(mod35). 3
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UNIT -11

3. (a) Prove thatif g has order 7k modulo », then a” has order £ modulo
n. 5
(b) Show that if p is an odd prime greater than 3, then

(Ej :{ 1 ifp=x+I(modl2)

p) |-l ifp==+5(modi2) 7

4. (a) Prove thatif# has aprimitive root, then it has exactly ¢ (d) ( n)) of
them. 5
(b) State and prove Gauss’s lemma. 9
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UNIT - 111

(a) Prove thatin a primitive Pythagorean triple x, y, z, the product xy is
divisible by 12 and xyz is divisible by 60. 5

(b) Provethat x* + y* = z* hasno solution in positive integers. 9

(a) Inaprimitive Pythagorean triple x, y, z, show that x # y (mod 2) :

4
(b) Show that 3,4, 5 is the only primitive Pythagorean triple involving
consecutive positive integers. 4
(c) Prove the area of a Pythagorean triangle can never be equal to a
perfect integral square. 6
UNIT -1V
(a) Show that the sum of the squares of the first » Fibonacci numbers is
given by ulz + u22 +-t un2 =U,U, 7

(b) Using induction on the positive integer n, show that

u1+2u2+3u3+---+nun:(n+1)un+2—un+4+2 7

(a) Forthe Fibonaccisequence, show that uy,u,u,,... are all even
integers.

(b) Show that u; +uy +us +---+u,, | =u,,

UNIT-V

(a) Express Z—; as a finite simple continued fraction. 3

(b) If r = [ao;al,a2,...,an],where r > 1, show that

%z[O;aO,al,...,an] 5

(¢) Find the simple conitinued fraction representations of 3.1416 and
3.14159. 6
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10. (a) Compute the convergents of the simple continued fraction
[—3; 1,1,1,1, 3]

(b) Evaluate p,,q,,C, (k -0,1, 8) for the simple continued fraction
[l; 2,2,2,2,2,2,2, 2]




