Noy— 2016 et - 039

T

MATHEMATICS PAPER - II : MTH - 122

Theory of Numbers and Equations
(111202)

Seat Number

P.Pages: 4
Time : Two Hours Max. Marks : 60

Instructions to Candidates .
1. Do not write anything on question paper except Seat No.
2. Graph or diagram should be drawn with the black ink pen being used for
writing paper or black HB pencil.
3. Students should note, no supplement will be provided.
4. All questions are compulsory.
5. Figures to right indicates full marks.

4, a) Attemptany six of the following. 6

i) Ifpis prime and p/abthen

a) p/a b) p/aorp/b
c) p/b d) p/aandp/b
i) The number J2 jg - -
a) Rational by lrrational
~©) Not a real number d) None of them

i) Let gc.d(ab)=d then
a) dfaonly by d/aandd/b
c) d/bonly d) None of them

iv) If a=b(modn) then
a) a-b=n
b) a-b=kn for some integer k
c) a+b=kn, forsome integer k
d) None of them

v) If pisprime and p/aq,az,......-a then
a) p=agfor somek b) p/akfor somek
. c) p=2 d) None of them
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vi) If a/1 then

a) a=t1 by a=0

c) a=1 d) None of them
vii) Let a/bc with g.c.d. (a, b) = 1 then

a) aft b) alc

c) ajc .d) None of them
vill) §(7)=covnes

a) 6 by 5

c) 4 dy " 2

b) Attempt any six of the following.

i) State Fermat's theorem.

iy Define Euler Function.

i) Define equivalence classes.

) If z4={0,1, 2,3 } is the set of all residue classes modulo 4.
Find 2 x4 3 .

V) ' Let o,y and & be the roots of equation.
ax? +bx3 +cx? +dx+e =0 Find Za.

vi) Find $(12)

vii) Definé Greatest Common divisor.

viii) Define relatively prime integers.

i Attempt any six of the following.

i)  Show that 1357 and 1166 are relatively prime.

iy If pis prime and X% = yz (mod p), prove that either % 4y OF %_5,.

iy Find the elements of Zig.

iv) Form an equation whose roots shall be reciprocal of the root of

equation X2 —4x3 + 6x? -3x+2=0.
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v) If a/b and b/a show that a=1b.

vi) Toremove the second term from the equation NE 12%x2 +48x-72=0,
- the roots are diminished by -

vii) State Descartes Rule of signs for positive root of f(x)=0.

viii) Find the equation whose roots are negative of ihe roots of equation
x! 1+ 4x3 —~Bx3+6x2 ~11x+13=0

ix) Define relation R as aRyp iff a—-b is an even integer determine
equivalence class 3.

3. Attempt any four of the following. 12
i)  Using Fermat's theorem, Find the remainder when 8193 is divided by 13.

ii) © Show that J5 is not rational number.

iy fa=b (modn) and C = d (modn) for abcdeZ and n eN
Prove that
iy a+c= b+d(mod n)
iy acs bd(mod n)

iv) Prepare the composition table for addition and multiplication of residue
classes modulo 7.

v) A relation R defined in the set of integer Z by xRy iff 7x -3y s divisible
by 4. Show that R is an equivalence relation.

vi) Show by Induction principle, ' 7" +2 18 divisible by 3".

4, Atfempt any three of the following. 12
i) Solve the gquation x> = 3x2 +4 =0 iftwo of its roots are equal.
i) Forthe cubic equation X3 +pnn£2 +ax+r=0. Find value of the

symmetric function > (% + %] :
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i) Find the condition that the cubic equation X2 +|:n-1'2 +gx +r=0 should
have two roots «, p connected by the relation ap+1=0.

iv) Write down the relation between roots and coefficient of cubic equation
ax® +bx? +cx+d=0.

v) Ifo and B arethe roots of ax? +bx+c=0.

Find the value of i) o2 + [3-2 ii) E+E.
L

p

5. Attempt any two of the following. 12

i) . Find the equation whose roots are the roots of x® 4+ 4x3 -x? +11=0
each diminished by 3.

i) Remove the second term from the equation
x* —8x3 +x2 —x+3=0,

il Remove the fractional coefficients from the equation

EKS—%xZ—%xH:ﬂ,

OR

Explain Carden method of solving the cubic equation.
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