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Time Allowed — 3 Hours

Group A
Answer any five questions.
I. (a) If the equation x* 4 px3 2
PX" +qx“+rx+s=90 : :
a, f3 are real. Prove that pz g e _’;551_0060 of the form a + ia. B +ip. where
= 0. 14
(b) Prove that vn < Vnl < 221y~ 5
2z 5 14

2. (a) If pis an odd prime prove that
@) 123452 (0~ 2)? = (1) (Gnodyp)
(ii) 22.42.67 ...(p ~ 1) = (~1)’F (mod p) 747=14
(b) (1) Show that the roots of the equation (1 4+ z)" = (1 — z)™ are the values of
itan (?), where r = 0,1,2,...n — 1, but omitting % if nis even.

3
(ii) Show that the product of all values of (V3 + t'); is Bi. T+7=14
3. (a) Define fover R? by
=ixi
;—”;').e?'.y =0
0 ,y=0
14

Show that lim  f(x,y) exists along any straight line but the limit does not exist.
(x.y)—=(0,0)

f(x.y) =[

" T [k Y
(b) Le[f(x‘y).-_{xz'bylrx Ty =0
D2 L y* =0

Show that both f, and fy exist at (0, 0) but f is not differentiable at (0, 0). 74+7=14

(a) If V is a closed region bounded by the planes x =0,y =0,z=0,2x+ 2y + z = 4 and

4.
F = (3x? — 8z)i — 2xyj — 8xk. then show that
5 16
@ fff, v.Fav =
(i) fIfj, Vx Fdv=—Zk 7+7=14
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(7))

: 1 3 . 1
(b) Proved that u.V(b,V(-)) = (_(M_‘_'# where a and b are constant vectors ang
15 e, '

r =7, 14

3. (a) Let (G, o) be a group and (H, ) be a subgroup of (G, ). Let x,y € G and a relation p j
defined on G by “x p yiff x o y"'€#." Prove that p is an equivalence relation on G. 14 ;

(b) If an abelian group G of order 10 contains an element of order 5, prove that G must be cyclic

group. 14

6. (@) Ifu—v=(x—y)(x?+4xy + y?) and f(z) = u + iv is an analytic function of z = x + iy,

Find f(z) in terms of z. g f

(b) Suppose X is a non-empty set and d (a, a) = 0 for all a € X and d (a, b) =1 forall a,b € X
with @ # b. Show that d is a metric on X. 14

(a) Construct the Lagrange interpolation polynomial for the data.

X —1 ] 4 7
f(x) -2 0 63 32
= 5,

Hence interpolate at x

14

(b) Using Newton—Raphson method solve x logyox = 12 - 34 with x, = 10. 14

Group B

Answer any two questions.

8. (a) If the independent random variables X and Y be each uniformly distributed in the interval
(—a, a) then find the distribution of
@X+Y
() 207
(&) 5 54545=15

(b) In the equation x*+ 2x —q = 0,q is a random variable uniformly distributed over the
interval (0, 2). Find the distribution function of the largest root. 15

9. (a) The least square regression lines of ¥ on X and X on Y are respectively

x+3y=03x+2y =0.1If o, =1 then find the least square regression line of V on U
whereU =X +Y,V=X-Y. 15

(b) Let U =aX+bY and V =bX —aY.If E(X) = E(Y) = 0 and if p(X,Y) = p,p(U,V) =0,
then show that

(i) varU.varV = (a* + b*)? (varX)(varY)(1 — p?)

(ii) ab(varX —varY) = pa,o,(a® — b?) 7.547.5=15
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