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M1 -Flementry Mathematics

Fune  Three Hours| [T ull NMarks

N.B.:- (1) All questions are compulsons and carmy equal marks

{2) Questions | to 4 have an alternative Solve each question in full or 11s diemative
in full

{3) Question No. 5 has no alternative and contains eight sub-questions

— i

UNIT- |
Q 1- {A) State and prove De'Moivre's theorem for (i) Positive integer. (ii) Neguive integer. (O

(BYProvethat (1 +P"+(1-)" = 2% cos (-"T") Aif nis a posilive integer (-

OR
(C) Solve the equations z? + 1 = V3. (0}

(D) Prove that if tanh w = z ,then w = tanh 'z = E‘-lug (E) (6
UNIT- 1l
Q 2{A) Find the non-singular matnces P & Q so that PAQ is in normal form - the
1 1 2] %,
€ Matny A=|1 2 3

{f)
0 -1 -1

(B) Show that the equations : x +2y —z =3, 3x—=y+ 2z =1,Ix - 2y + 3z

|
[ o]

x—y+2z=—1 areconsstent and solve them

(0)
OR

(') Find the ergen yalues and associated ergen vectors for the matny

[Sv ; (6)
iDl.\’erlf} Cavley - Hamilion theorem for the matris

1 2 2

A=12 -1 1] And hence compute A4~'

(0)
2 1 -1

UNIT- LI
E Q. 3 (A) Find the condition that the roots of the equation Pepxrtrgr-r=0ninAP
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1 492 9 — (0)
and hence solve x* — 12x° + 39x - 28=10

(B) Solve the reciprocal equation x* — 10x + 26x* = 10x +1 = 0 (6)
OR

(C) Solve the equation  +* — 15x = 126 by Cardan’s Method (O

(6)

by Ferran s Method

(D) Solve x*' —=3x¥ —42v - 40 =10

a UNIT- 1N
Q 4(A)Let aand b be integers. not both zero. Then prove that there exists inlegers xandy

Such that ged( a, b) = xa + yb. ()
(B) For positive integers a and b prove that ged( c:, b).lcm(a,b) = a.b (6)
OR
(C) Solve the hinear Diophantine equanon 172x + 20y = 1000 (6)
(D) Solve the svstem 7x + 3y = 10(mod16) and 2x + Sy = 9(mod16) (6)
() 5 (A) Prove that cosh®z — sinh*z = 1 (13)
(B) Find all values of In (-3) (1))
(C) Under what condition_ the rank of the matiny A = l: l E\ TR (1%)
10
(D) Investigaie the values of A and g so that the equations 1+ y 472 = b
x+2y+32=10, x+2y+ Az =y hav e no solution (13)
(E) Find the least possible number of imagman roots of the equabion
Y ottt =0 (1‘:)
(F) Form the equation whose roots are I 14 iv3 (13)
(G) Prove that alb and bla imply a = +b (1%)
(1)

(H) Find gcd ( 306,657)
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