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SECTION - A

Any 4 out of 5 questions. Each question carries 1 mark.
1. Forintegers a, b, ¢ prove that if a ['b andb|cthena|c.
2. Define the least common multiple of two integers a and b.
3. Determine whether the Diophantine equation 33x + 14y = 115 is solvable.
4. State Remainder theorem.

5. State Descartes, Rule of signs for positive roots.
SECTION -B

Answer any 6 questions out of 9 questions. Each question carries 2 marks.

8. Prove that a and b are relatively prime if and only if there exist integers
x and y such that ax + by = 1.

7. Forintegers, a, b and c if ajb and b # 0. then prove that |a| = |b].

8. If a and b are given integers, not both zero, then prove that the set
T ={ax + Dby |x, y are integers} is precisely the set of all multiples of d=gcd(a, b)

9. If ajc and bjc. with ged(a, b) = 1, then ab | c.

10. Solve the linear congruence 18x = 30 (mod 42)

11. Solve the equation x* — 5x3 + 4x2 + 8x — 8 = 0 given that one of the roots

i5 1-5.
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12. 1%y, Xy, .., are the roots of the equation (a; —x) (&, = x)...(a, —~x) + k=0,
then show that a4, a,....a,, are the roots of the equation
(X = %) (X5 —=X) ... (X, —X) —k=0.

13. Solve the equation x* + 4x® + 5x2 + 2x— 2 = 0 of which one rootis — 1 + 1.

14. If o, B,y are the roots of the equation X2 + px2 + gx + r = 0, express the value
¥ a2 B of in terms of the coefficients.

SECTION-C
Answer any 8 questions out of 12 questions. Each question carries 4 marks.
15. Solve the linear Diophantine equation 172x + 20y = 1000.

16. Prove that a = b(mod n) if and only if a and b leave the same non negative
remainder when divided by n.

17. Solve the system of three congruences x=2(mod 3), X=3 (mod 5), x=2(mod 7).

18. lfca=cb(modn), thena= b(mod-g) where d=gedi(c, n).
19. Ifpis a prime and pla; a, a5...a, then pla, forsome k, 1< k<n.

20. If o be a real root of the cubic equation x3 + px2 + gx + r = 0, of which the
coefficients are real, show that the other two roots of the equation are real

if p2 = 4q + 2pa + 322,

21. Solve the equation x* — 2x3 + 4x2 + 6x — 21 = 0 given that two of its roois
are equal in magnitude and opposite in sign.

22. Solve the equation 6x5 — x* — 43x3 + 43x° + x— 6 =0.
23. Find the number of real roots of the equation x* —14x% + 16x + 9= 0.

24, Find the roots of the equation x5 + 4x* + 3x3 + 3x% + 4x + 1= 0.

25. If o, B, v be the roots of the equation X3 —6x + 7 = 0, form an equation whose
roots are o2 + 20+ 3, P2+ 2B + 3, 72 + 27+ 3.

26. Find the condition that the cubic equations ax® + 3bx? + 3cx + d = 0 has two
equal roots, and when the condition is satisfied, find the equal roots.
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SECTION - D

Answer any 2 questions out of 4 Questions. Each question carries 6 marks.

27. Prove that the linear Diophantine equation ax + by = ¢ has a solution if and
only if dc, where d=gcd(a.b). If X5 Yp is any particular solution of this equation,
then all other solutions are given by x = x. | \'t Y=Y, _I-"_a ..'|t
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28. State and prove Chinese Remainder Theorem,

29. Show that the roots of the equation x3 + PX2 + QX +f =

it th 0 are in Arithmetical
progression if 2p3 — 9pg + 27r = 0

0. If e B. 7.8 be the roots of the biquadratic equation x*
find

1) Ta?
2) Lo Py
3) T u?p2
4) Tl
5) ¥ ot

+DX3+qx2+rx+s=0,




