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SECTION — A

All the first 4 questions are compulsory. They carry 1 mark each.
1. State True/False, if C is an infinite set and B is a finite set then C'\B a finite set.
2. Define reciprocal equation.
3. State Sturm’s theorem.
4

. Evaluatle the greatest common divisor of =8 and —36.

SECTION - B

Answer any 8 questions from among the questions 5 to 14. These guestions carry
2 marks each. .

5. Prove that if A is a set with m elements and B is a set with n elements and if
A~ B=d¢. Then A _ B has m+n elements.

B. Let A={1, 2, 3, 4, 5}, Determine the truth value of the following statements.
a) (IxcA)(x-3=10) by (BxeA)(x+3<5)

7. Find a cubic equation with rational coefficients having the roots 2, 1+.2.

8. If o, B, v are the roots of 2x3+ 3x2 - x — 1= 0 find the equation whose roots are
e, By, vou.

9. If o, p. v are the roots of x3+ px? + qx + r = 0 find the value of ¥ a?p.
10. Discuss the nature of roots of the equation x° — 8x2+17x — 10 = 0.
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11. Find the sum of the trigonometric series 1—Ecoscx s cos3c +........
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12. If a/c & b/c with ged(a, b) = 1 prove that ab/c.
13. Prove that ¥2 is irrational.

14. Let n>1 and a, b, ¢ positive integers then prove that
a) a=a{mod n)
b) a = b(mod n), b = ¢(mod n) = a = c(mod n).

SECTION - C

Answer any four guestions from among the questions 15 to 20. These guestions
carry 4 marks each.

15. Prove that the set Q of rational numbers is denumerable,

16, If the roots of the equation x3+ px© + gx +r = 0 are in arithmetic progression
prove that 2p3 — 9 pg + 27r = 0.

17. Solve the reciprocal equation 60x* — 736x3 + 1433x2 — 736x + 60 = 0.
18. Solve the Diophantine equation 172x + 20y = 1000.
19. Prove that the integer 53102 + 10353 is divided by 39,

20. Using the Sieve of Eratosthenes find all primes not exceeding 50.

SECTION - D

Answer any 2 questions from among the questions 21 to 24. These questions carry
6 marks each.
21. a) State and prove Cantor's theorem.

b) Show that p ~ g logically implies p <> Q.

. 1+
22, If , B, v are the roots of x3 — x+1 = 0 prove matszu =4

23. Solve x° — 2x — 5 = 0 using carden’s method.

24. Using Euclidean algorithm obtain the gcd(826, 1890) and find integers x and y
such that gcd(826, 1890) = 826x + 1890y.




