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Part-A 10x1=10
Circle the correct answer
1. Every equation f(x) = 0 of the nth degree has

(a) nroots (b) n roots and no more
(c) n-1 roots (d) n roots and more
2. If the roots of the equation x' + g ol <o 0 are multiplied by
4: 16 2
Then the fractional coefficients of the equation will be removed.
(a)24 (b) 12 (c) 72 (d) 16

3. The inverse of an orthogonal matrix is

(a) Orthogonal (b) not orthogonal
(¢) unit matrix (d) null matrix

4. If |4| =0, then the matrix A is called

(a) null matrix (b) Singular matrix
(c) non-singular matrix (d) unit matrix
5. By Euler’s function ¢(N), the value of ¢(5) =
(@)1 (b) 2 (c)3 (d) 4

P
6. The integral part of E} =

(a) 0 (b) 1 ()3 (d) 4
7.1f a = b(mod m);a, = b,(mod m),then
(@) a+a, = bl(modm) (b) aa, = bbl(modm)
(¢) a = bbl(modm) (d) aa, = b(modm)
8. The least positive integer having remainders 2,3,2 when divided by 3,5,7 is
(a) 24 (b) 124 (c) 28 (d) 128
9. If pis an odd prime and a is prime to p, then is divisible by p.
(@af!-1 (b)a™! +1 (c)a”®V 11 (d)ya PV 11
10. The p is a prime greater than 3, then A, is a multiple of
(a) P (b) P? @3 (d) greater than 3
Part B (5 X6=30)

Answer all the questions

11.a Solve the equation x*+3x*-3x-1=0

(or)
11.b. Determine completely the nature of the roots of the equation
X>-6x%-4x+5 = 0



12.a. Show that

r 2 2
Juy 25 3
28 e g
3 3 3
ey 2l
3 305:13
A= \ / is orthogonal
(or)
12.b. Calculate A* when A = 1 3
2 4

13. a. Find the smallest number with 18 divisors

(or)

13. b. Find the number of integers less than n and prime to it when n=729 and 720

14.a Show that 132™*! +9°™*! is divisible by 22.

(or)
14.b. Show that x*-x is divisible by 30

15.a .Show that the 8™ power of any number is of the form 17m (or) 17mz1.

(or)
15. b. Show that (18)!+1 is divisible by 437.

PartC 5x12=60
Answer all the questions

16.a Solve the equation 6x5-35x°+56x*-56x2+35x-6 = 0
(or)

16. b. Show that the equation x*-3x3+4x2-2x+1 = 0 can be transformed into a
reciprocal equation by diminishing the roots by unity. Hence solve the equation

17.a. Diagonalise the matrix

2 -2 3

i 1 1

1 +3 -1

(or)
17. b) Find the characteristic equation of the matrix A = . . g
and hence determine its inverse. 2 1 1
-7 2 3
18.a. Ifd,, d;, ds................ d; (including 1 and N) are the divisors of N, then show that

o(dy) + o(dy) +ooenn +¢(d;) =N
(or)
b. (i) Find the highest power of 3 dividing 1000!
(ii) Show that n(2n+1) (n+1) is divisible by 6

19.a. (i) Find the remainder obtained in dividing 2* by 47
(ii) Find the remainder when 2'°® is divisible by 17
(or)
19. b. (i) Show that every integer which is a perfect cube is of the form 7P (or) 7P+1

(ii) If x,y,z be three consecutive integers, show that
(Ex)® -3%x°is divisible by 108.

20.a. State and prove Fermat’s theorem

(or)

b. State and prove Lagrange’s theorem



