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SECTION - A
Any 4 out of 5 questions. Each question carries 1 mark.
1. Define the greatest common divisor of a and b.
2. When will you say that two integers are relatively prime ?
3. Forintegers a, b, ¢ if a]b and alc then prove that albx + cy.
4. Define a complete set of residues modulo n.

R ionx® - —x* +—=x-1=0.
5. Remove the fractional coefficients from the equation x 2 ¥F 5 Ry
4x1=

SECTION -B
Answer any 6 questions out of 9 questions. Each question carries 2 marks.
6. If gcd(a, d) = d then prove that ged(a/d, b/d) = 1.
7. For any integer k # 0, gcd(ka, kb) = |k|gcd(a, b).

8. If pis a prime and p|ab then prove that p|a or p|b.

9. Prove that 22° = 1(mod 41).
s , l ‘
10. Find the remainder obtained upon dividing the sum 1! + 2!/ + 3! + ... +100! by 12

11. Solve the linear Diophantine equation 9x — 30y = 21.
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12. Find the number of divisors and sum of divisors of 180.
13. Form a rational cubic equation which shall have for roots 1,3-/0>5.

14. Iff(x) = 0 is an équation of odd degree Prove that it has at least one real
root whose sign is opposite to that of last term. (6x2=12)

SECTION-C
Answer any 8 questions out of 12 questions. Each question carries 4 marks.
15. For positive integers a and b prove that ged(a, b)icm(a, b) = ab.
16. Prove that /2 is irrational.
17. Prove that there are infinite number of primes.
18. Explain the Euclidean Algorithm and using it find the gcd(12378, 3054).
19. State and Prove Euclid’s lemma.

20. Prove that the gcd of any two integers not both of which are zero can be
expressed as the linear combination of a and b.

21. State and prove Fermat's little theorem.

22. Prove that in an équation with real coefficients the imaginary roots occur
in pairs.

23. Determine completely the nature of the roots of the equation
x>~ 6x2~4x 4+ 5=,

24. Find the multiple roots of the equation x* - 9x2 + dx + 12 =
25. Find the number and position of real roots of the equation x3 - 3x + 6 = Q.

26. If o, B,y are the roots of the equation x3 + ax2 +bX + ¢ =0, form the

equation whose roots are @B, Byand v o. (8x4=32)
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SECTION-D

Answer any 2 questions out of 4 questions. Each question carries 6 marks.
27. State and prove Fundamental Theorem of Arithmetic.
28. State and prove Wilson's theorem.

29. Prove that every equation f(x) = 0 of the n'™ degree has n roots and no
more,

30. Find the roots of the equation x5 + 4x* + 3x® + 3x2 +4x+1 =0, (2x6=12)




