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Nbfe-' (ij This Question Booklet contains 40 Mulnple Chou:e Ques’aons followed by
10 Short Answer Questions. | o

(if) Attempt as miany MCQs as you can. Each MCQ carries 3 (Three) marks.
1 (One) mark will be deducted for each mcorrect answer. Zero mark will be
awarded for* each unattempted questlon If more than one alternative ;
answers of MCQs seem to be approxlmate to the correct answer, choose the

clogest one.

(ili) Answer only 5 Short Answer Queshons Each quest1on catries 16 (Sixteen)
marks and should be answered in 150-200 words Blank 5 (Five) pages
attdched with this booklet shall only be used for the purpose Answer each_

quqestlon on separate page, after writing Question No.
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 Mathematics

1,

2,

Which of the follomng is not a greenhouse gas? -
(1) Carbon dioxide (2) Methane

(3) Sulphur dlox:de (4) Nitrogen .

_The saliva of mammals contains starch splitting enzyme The name of that
~ enzymeis: et
(1) Amylase (Ptyalm) () Secrenn - wikd) Lysozyme (4) '-Mucin
3. Cytosine in DNA combines w:th |
(1) Adinosine  (2) Uraml )] Guanme (4) Tl'uarrune
4. If Vectors 2i- 1+k i+2f-3k, 3i +7L;+5k are coplanar, then|the value of A is :
W -2 2) -3 B4 4) -5 |
5. Thevalueof (~1+iy3)/?is: A
W2 @27 @ w, @ 2-42
6. The number of electrons contained in 1 Coulomb of charge equals to :
(D) 625x107  (2) 625x10"% (3) 62510 | (4) 16x10"
7. A unit mass of solid is converted to liquld at its melnng the heat required for
this process is the : -~ .
- (1) Specificheat | '(2) Latent heat of vaporization
- (3) Latent heat of fusion - 6 ) Extemal-latent heat =~
8. Graniteis : : o B
' (1) asedimentary rock ' -_.'_'_'_(2) ametamorphxc rock
- (3) avolcanicrock - 'f:(4) a plutomc 1gne0us rock
8. Coalisa: : o
* (1) Sedimentary rock @ Hydrothermal deposit
(3) Low-grade metamorphicrock  (4) High- grade metamorphic rock
10." Which one of the following gases is Ppresent in the stratosphere that filters out
‘some of the sun's ultraviolet light and provides an effec*twe shield agamst
- radiation damage to living things ? 5 -
- (1) Oxygen (2) Methane ) Oz‘one | (4) Helium
11. A cube is set rotating under no forcea about its centre thh uniform angular
- velocity. After certain time, - 5 |
(1) only angular velocity willbechanged
-~ (2) only angular momentum will be char 5o
(3) both angular velocity and angular momentum wﬂl be changed
~ (4) neither angular velocity nor anguJar momemtum will be changed =
RET/4/Test B/895 | (2) | Ch .




12,

13..

14,

15, T

_.17'.’

'II\e gedmetrical equations of a rigid body having n generalized co—ordmates do
t contain time variable explicitly, then :

Hamilton function willbe H=T -V

Hamilton function willbe H=T + V

(
(:

K La@range functionwillbe L=T + V
(

Hamilton characteristic function will be A = 2T, where T and V are kinetic
and potential energy réspectively. |
Il p,, q, are momentum variables and generalmed co-ordmates of a system,

~ then: |
@ p *-éi,H is Hamilton function

[ ] S r
2 p, §§~ , T is kinetic energy
: Dy ¥ :

3 P #ff—» ,§ is Hamilton principal function

r

(4P Py 4 “5;,‘“ L is Lagrange functlon

r
e components of velocity of an 1ncompress1ble fluid in the case of a two-

‘dimensjonal flow at the point (x, y) are (ax, — ay), where a is a constant The

uatiop of the stream line passing through the point (2, 2) is :

(1 xy =§=-1- ' () xy=2 (3) xy=3 (4) Xy = 4
ge system for a source outside a circle consists of :
| ual source at the inverse point and an equal source at the centre of the circle
’ an%qual source at the inverse point and an equal sink at the centre of the circle
) an dqual sink at the inverse point and an equal source at the centre of the circle -

. anéqualsmkatthemversepomtandmequalﬂnkatﬁ\ecentreofmemde '
18, Iff

_"'_6_-1;"Gz+.-cs - o e 01“2*‘“2“3"'53“"1
( ) .6'1-. 2"6'3 s L (4) 61022+62032+0’3012

i ¥ z) f£x + ,y) w(x, y),+ w(x, y) x Vz € ¢,

is the set of complex numbers, then:

—_— do notexistatz=0

{2y 5 A

(@ Catichy - Rlemann equatlons are sahsfled but fis not dlfferenhable at z 0
3): fisdifferentiableatz=0-

Cagtchy - Riemann equanons are not satisfled for any value of z



18.

19.

20,

21,

X 22'

'_'Rewwrestmss Ly

Let f(x)=x,g(x)=x*vxe[0,1]

”ﬂﬂ={

~ function on X such that L fdp exists. Define V on sby :

" Vf(E);_ £ fduVEes

(1) point-wise as well as umformly convergent in [0,1] .

4) pomt’wme as well as un:\fonnly convergent in [; 1}

Forthepowersenes f(z)= Za z ,E»hmla |*,R#1, then}

(1) the radius of convergence of this series is R?
(2) f(z) has no singularity on |z|=R-
(3) f(z)has at least one smgulanty on. | zl = R
(4) f(z) has at least one smgulanty on | z | "Ij{' -

If [ fdg=u(g(1)~g(0) then the value of pis :
2 _ : 1 o 3
W 3 @3 05
A function f: [0,1] - IR is defined by :
1, whenxisirrationalin [0,1]
0, when xis rationalin [0,1]
Then fis: _ : '
(1 Rlemann as well as Lebesgue 1ntegrab1e over [O 1]
) Lebesgue mtegrable but not Riemann integrable over (@
(3) Neither Riemann nor, Lebesgue mtegrable over [0, 1]

(4) Riemann integrable and Riemann integral of f over [0, 1
Let (X, s, 1) be a measure space and f be an extended rea

Then'V; is: _

(1) measure as well as signed measure on X -
(2) measure but not signed measure on X

(3) signed measure but not measure on X

(4) neither measure nor slgned measure on X
The series : e

(1-x)% +x2(1-x)° +x2(1 P gl 'Vx 0,1} is:

(2) not point-wise convergent in [0,1]
(3) pomt~W1se but not uruforrnly convergent in [0 1]

B

y1]

lis1,

l-valued measurable




23.

24,

25,

T sk

29,

30.

31,

B

If

t GG be a group of order p”, p = prime integer, n = positive integer, then :
O@G)<1 (2 O@ZEGY=1 () 0@ZG)>1 @& 0@ZG)=p

Tell which is the correct statement for the following groups :

%x2,22, () ZxZiscydic () ZxZ=Z, (&) Zx7, =7,
n abi;lia'n groups of order 6 are :

1. ) 3 0 2 | (4)-' l6

(1 % DAL - 1- 3) 8 4
Let Q be the field of rational numbers. Then the degree of Q (3 ) over Q (JE )
ds o @s w2 |

E; and E, are the splitting fields of the polynoxruals x*+3 and x? +x+1
over thq field of rationales Q, then:
(1) E1‘§F52~ 2) E;E;  (3) 51-52 - 4) El ?E'Ez
Ajc? function u satisfying Vzu =0 iscalleda: ; i
(1] Pmdson function - ' (2) Gauss function |
(3) Green's function ' (4) Harmonic function .
If{ &(x,}) is a fundamental solution of heat equation, then which of the
follo w-u'{g is true 7
(1] jcb(x,f)dx 0 (2) jcb(x,t)dx 1 (3) jcb(x,t)dx=e’? (4) [¢(x,t)dx=1ogx

R% 4 R" R? R* o

Let a fuhctlon f:R? 5 R isgiven by fx)=x3+x3, then its Hessian matnx is

gl enb)t:

CE) wlY e[l e[2Y

'ch f the following points satisfy first order ‘necessary condmon for the

Mmiirﬁ'zie" %7+ 23 +3x,
_ supject t x;,%; >0
(y

38, Lebd

o isflefi

b b z]T @l @ P of

das: | ) o - s :

) 1imLE=S '(*")] T @ [f(x-td)--f(x)}
Tt t _ : T | P

f 2 f(x+td)—f(x) I 3 ’ f(x td) f(x]:l
3) }{1»% - g :I - 4) d—)ﬂ[ P

'hEm?ds/Tbsthss- o . (5) o i P.T.O



34. If primal of a linear programnung problem is
‘Minimize C"x
subjectto Ax=b,x20

then its dual is given by : B | . r
(1) max 1. b, subject to ?\, A<CT - (2) min lTb subjectto A’ A=C
(3) max ATb, subject to AA=CT. (4) min AT'b, subject to ?Lr AxCT.

35. Euler's equations of motion of a rigid body are used for :
(1) rotation under finite forces about frame of reference ﬁxed in the space
(2) rotation under finite forces about. the frame of reference fixed W1th the body
(3) linear motion under impulsive forces
(4) linear motion under finite forces

i The radius of convergence of the power series Z n2" s
- n==1 -
m1 . @e 0O ; @) ¢
o The solution of theee uation —'zg--g—z-iélo wﬂere z= f(x) and Lo = g(x) on
| 7 ax* oyt dy

y =0, is gaven by«
() Axy)=3 (f(x y)+f(x+y))+--- HOLY
: x—y

@) z(x:y)~——(fx y)+f(x+y))+- g(u)du

3) =, ')-e—-f(x—y)+— fg(u)du'

x"'y

(4). Z(x,y)-—--(f(x y)+f(x+y))+- fvx(u)du

38. If the series E:DC,, is convergent and f(x) = %} Cuw® % e (-1, 1)
. n : _ n=
then limf(x) is:

(1) 1+>:c:2 . (2)_ zc (3 2+>:c | 4) 3+'z:c:3

39. Aset expressed as the mtersectmn ofa flmte number of half spaces is called a:
(1) polyhedron % em (2) non-convex polytope
(3) .convex polytope " (4) concave polytope

40. The number of cyclic subgroups of order 10 of the group 2{100 X 225 are :

(1) 10 @ 4 (3) 20 (4) %4
RET/14/Test B/895 (e




Atterhpt any five _.qﬂestiaﬁsz.t‘ Wﬂ"‘té-gn_s'iuer in 150-200 words. Each question carvies |
16 mérks. Answer each question on separate page, after writing Question Number. '

1.
2.
3.

A

__5‘ |
x(q~ 1) Show that G is cychc

: zet f (:{) e Flx] be of degree n21. Then show that thereis a f1rute extensmn Eof

9.

10.

State and prove conservation law of energy using Lagrangian approach.
Find the equation of continuity in the spherical polar co-ordinates.

Frove that all possible, norms defined on a finite dimensuonal vector space X
dver Ki(= Ror () are equivalent. ' :

(X,€) be a topological space and B be a sub collecnon of ¢, Prove that Bisa
oﬁ ¢ if and only if every ¢-open set is expressed as a union of members of =

t G be a group’and let O(G) = pq, where p, q are dlstmct primes, p < q and

of deree atmost 7 in wh1ch fix)hasn roots.

w- l;hat two dimensional Laplace equation Vzu 0 in polar co-ordinates
thkes the form : - - =

o*u 10u 1 8%
—— e —— __........ =
o? T 7 2o0?
donsider the corqu gate direction algonthm to ﬁnd minimizer of

2

4 -1 | |
s iF (x1;ﬁ2)= [2 z]x—axT[ 1:| with initial point x °=fo O]T and a conjugate ﬁg_

direction d =[1,0[, then find the minimizer at one iterate. |

If a fuhction f:[s,b]— IR“,nzl is continuous on [a, b} and dxiferenuable on
(b b) then prove that there exists ce (a, b) such that :

If(b) f(ﬂ)IIS(b =all fEll

(X, 11 11) is a normal linear space over a field K (= IRor ¢) and x be a non-
Zero vgctor in X then prove that there is a bounded linear functlonal F on X

ch that :
F (9= ||x||and |[F]| =1

RET/A4[Test B/895 - . pro
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