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M. Phil. Admission Test

Date: 30-08-2010: Max. Marksr 100: Time Allowed: Z Hours
Instructions 2

» Attempt any 10 questions.
~ You may not talk to anyone once the exam begins and keep your eyes on

your own paper.
» Read all questions very carefully before answering them.

Q. No. 1

(o) What is a_rgZ of a complex number Z and what is ArgZ ? Is ArgZ ci unique

value? Find Arg(-1-i) .

3

(b) Iff(x) =»€-:I-325;, find residue at the pole of f(z). (4+6)
Z _

Q. No. 2

(G) In (i) and (ii) below determine whether the statements are true or false
and in (iii) fill in the blank.

(6) Every non empty set can be made into a metric space by giving it the
discrete metric (T/F)

(ii) An open map is always continuous (T/F)
(iii) Let X = {a,b,c,a'}and I = {¢,X,{a}} be a topology on X. Then the closed

subsets of X are------------------ ;

(b) Give a counter example to show that an arbitrary intersection of open sets in a
metric space need not be open.

(c) Let (XJ) and (Y,z") be two given topological spaces. If f Z X -> Y is a constant map,

then show that f is continuous. (3+2+5)

Q. No. 3

(G) Prove that every convergent sequence in a metric space is a Cauchy sequence.

(lo) If T is a bounded linear operator, then we define norm on T by  = SuF) .
K xeD T

x¢0

Show that an alternate formula for norm on T is  = Sup  (5+5)

"§3(T)
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Q. No. 4
(a) Solve The following differenTia| equaTion by using variaTion of ParameTers MeThod

dzy4=+36y = oosec3xdx2

(b) Define The General SoluTion of The DifferenTial EquaTion.

(c) WhaT are IniTial-value Problems? (6+2+2)
Q. No. 5

(a) Solve The sysTem by Decomposition MeThod.

4x, + x2 - x3 = 2

xl +3x2 +5x3 = 3

xl - x2 + x3 = 3

(b) WriTe down The formula for compuTing Absolute errors in any number.

(c) DeTermine wheTher The following sTaTemenT True or false
Taylor's series meThod is used To solve The higher order Ode's (T/F)

(6+Z+2)

Q. No. 6

(a) Fill in The blanks

(i) The ni|poTenT groups form a class of groups lying sTricTly beTween The -----
groups and solvable groups.

(ii) A dihedral group D" is nilpoTenT iff n is a power of --------------------
_

(iii) Every finifely generaTed abelian group is The direcT producT of finiTe number
of--------------------

(iv) If F is a field of characTerisTic zero, Then represenTaTion over F is called ----------

(b) Give an example of non Trivial group ThaT is noT of prime order and is noT The direcT
producT of iTs nonTrivial subgroups.
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(c) Is D3 a nilpoTenT group? J`usTify your answer. Also give an example which shows ThaT

every solvable group is noT ni|poTenT.
(4+2+4)

Q. No. 7
(o) Tick, The cor'recT choice

®

(i) The sum of The series  is
n=l

<<=> i cm 5 <¢> l <d> 1 ie) 1
I2 3 9 3 6

X 2

(ii) The limiT, lim -L -LJ;-dt is equal To
H0 x2 01+s1nt _

<<1> -L <b> 3- io i cd> 1 <~=> 35
2fr 7r 2 2

(iii) LeT [x] denoTe The greaTesT inTeger s x. If n is posiTive inTeger, Then

1if31(l»l-l>f1)- liffxllxl-M) is

(a) -2 (B) 0 (c) 2 (d) Zn-1 (e) Zn

(iv) In The (236) deTiniTion of The limiT, lim f(x) = L, leT f(x) = x’ + 3x2 -x +1 and leT c = 2.

Find The leasT upper bound on 6 so ThaT f(x) is bounded wiTh in 3 on L for all

sufficienT|y small e > 0. ~

e £2 a s S’
(0)  (bl EE (C) E; (Cl) E (2) T

b n

(b) Prove ThaT if f eR(a) on[&,b],Then  R(cv)on [a,b] and \_[fda`= nfpa

(1+1+1+1+6)

Q. No. 8  
(o) Fill in The blanks in (i) and (ii) and prove The sTaTemenT in (iii).

(i) The order of The producT of Two Tensors is The ------ -----o T The orders of The given

Tensors.

(ii) The Transforn\aTion law for The cornponenTs of The firsT order (conTravarianT) Tensor is

maTl1ernaTica||y given by -------------------

(iii) Prove ThaT gykgyk : 6

(b) If 2 = (X ‘ 3)/)i + (y - 2x)f evG|uaTe A' dr ,where C is an ellipse
‘ C
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2 2
x y"5 `l' *I* = 1 in xy-plane Traversed in positive direcTion (1+1+2+6)

Q. No. 9
(a) In (i) and (ii) Tick The correcT choice, in (iii) fill in The blank and in (iv) answer The shorTquesTion.

(i) If V is The velociTy, I is lengTh, and v The kinemaTical viscosiTy of The fluid Then, whichof The following combinaTions is dimensionless.

(a) Vlv (b) VI/v (c) Vzv (d) V21/v

(ii) Equafion of conTinuiTy for a sTeady, compressible flow is

6/0
0/2(a) 5;=0 (b) V-V=O (c) V-,0V=O (d) V-pV+%?=0

(iii) In a fluid, angular deformafion occurs due To ......................... sTresses.
(iv) A sTream funcTion is given by The e><pressionc// = 2x2 - yz. WhaT are The

componenTs -of velociTy aT a poinT (3, 1).

(b) The following velociTy field describes The moTion of an incompressible, sTeady
sTaTe Two-dimensional flow

V=(x2y-y2)i-xyzi
Find ouT

(i) Pressure gradienT in The x- and y-direcTion (neg|ecTing viscous effecTs)

(ii) Values of pressure gradienT aT a poinT (2, 1) if The fluid is waTer.
(1 +1+1+2+5)

Q. No. 10

(a) Tick The correcT choice

(i)The number of solufions (equivalence classes) of The congruence

3x+11E 20(mod12) is

(a) No so|uTion (b) 1 (c) 3 (d) 4

(ii) Find The reminder on dividing 32° by 7
(a) 1 (b) 2 (c) 3 (d) 4

7(iii) For any posiTive inTeger n,n -n is divisible by
(a) 4 (b) 6 (c) 7 (d) 18
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(b) There is only one integer,x between 100 and 200 such that 144x E 22(m0d71).
What isx? (1+1+1+7)

Q. No. 11
(a) Tick the correct choice.

(i) The number of generator' of cyclic group of order 8 is

(<1)6 (b) 4 (C) 3 (Cl) 2
(ii) Up to isomorphism, how many abelian groups are there of order 36?

(a) 1 (b) 4 (c) 9 (d) 12
(iii) Which of the following sets. together with the given binary operation* , does not form a

group?

(a) G = {a + b\/E e R \ {0}|a,b e Q), * : usual multiplication of real number.

(b) G = {a + bi\/5 e (C \ {O}|a,b e Q), * :usual multiplication ofcomplex number.

(c) G={5/ZeR|aeZ},*:fora,beG,3/;*{/b=\/3a+b.
(d) G=lR\{0}, *:fora,beG, a*b=|alb.

(iv) A subgroup Hin group G is invariant if gH=Hg for every g in G. If H and K
are both invariant subgroups of G , which of the following is also an invariant subgroup?

(a) HOK (b) HK (c) HUK (d) Both (a) and (b)

(b) Let ¢ :G -> G be a function such that ¢(g) = g" for every g inG. Show that G

is abelian if and only if¢ is an endomorphism.

Q. No. 12
(a) Fill in the blanks in (i) and (ii) and answer the short question in (iii)
(i) The Idea of 4-dim space-time was given by ------------------------
(ii) The event is said to be time-like if dsz -----------------»-------------
(iii) Calculate the speed with which a bus must move in order that its length

may be shortened to one-fourth of its proper length.
(b) Prove that if two vectors are perpendicular in a frame S, then these may not be
necessarily perpendicular in the frame $', which is moving with a constant velocity v relative
to S. Also, find the conditions under which the perpendicularity condition may sustain.

(1+1+2+6)
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