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01.

02.

03.

04.

Which is not true for reactions by the S, 2 mechanism ?
(1} proceceds through a backside atlack and results in inversion

(2} tends to proceed with weak nucleophiles solvents like CH,OH,
H,0, CH,CH_ OH.

(3) rate of reacuon proceeds from primary (fastest} » secondary »»
tertiary (slowest)

(4) occurs in one step

Which 1s the main product of the following reaction ?

TAWLY MeOH

1 cl+ NaCN —
(1) NC/\/\I 2) NC/\/\CI
(3) MeO/\/\CI (4) MCI

Which of the following conditions is necessary for a reaction to be

spontaneous ?
(1] ASsur> O {2] A Ssvs >0

(B aS,,ta8, =0 4)  aS,,

sys

+ &Sm <0

r

Dead organs are generally stored in formalin. Formalin is :
(1) aqueous formaldehyde (2) aqueous ferrous sulphate

(3) aqucous formic acid (4) acqueous ferric alum
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05.

06.

07.

Regarding “carbon credits”, which one of the following statement is

not correct

{1} The carbon credit system was ratified in conjunction with the

Kvoto Protocol.

(2) Carbon credits are awarded to countires or groups that have

reduced greenhouse gases below their emission guota.

(3) The goal of the carbon credit system is to limit the increase of

carbon dioxide emission.

{(4) Carbon credits are traded at a price fixed from time to time by

the United Nations Environment Progrmme.

Ball bearings are used in bicycles, cars, etc., because ;
(1) the actual area of contact between the wheel and axle is increased.

(2) the effective area of contact between the wheel and axle is

increased

(3) the effective area of contact between the wheel and axle is

reduced

(4} the actual area of contact between the wheel and axle is reduced.

During respiration, energy is released. It is stored in the form of :

(1} ADP (2) ATP (3) NADP (4) APP

5 P.T.O.
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08. Which of the following is known as Royal disease :

09.

10.

11.

(1) Sickle cell anemia {2) Haemophilia

(3] Alzheimers disease (4) Colour blindness

The xylem in plants is responsible for :
(1} transport of water (2) transport of food

{3) transport of oxygen {4} transport of amino acids

Two wires, of the same material, have their lenghts in the ratio 1:2
and their diameters in the ratio 2:1. If both are stretched separately

by cqual weights, the ratio of increase in their lengths, L, : L, would

be :

(1} 1:2 (2) 2:1 (3) 1:8 4) 8:1

A sphere starts rotating under no forces about its centre with angular
velocity components 2n, n and 3n about its principal axes respec-
tively. During rotaion :

(1) each angular velocity component remains same

(2) only second angular velocity component remains same and other

two change.
(3} first and third angular velocity components become periodic
(4) all the three components change but resultant of angular veloc-

ity remains same.
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12.

13.

14.

15.

If q and p are generalized co-ordinate and momentum variable

respectivly, then.

&f ol
S @ P73
" o
(3) p:i (4) ll:g
dy “q

Where T,V,L and S are the Kinetic energy, Potential energy, Lagrange
function and Hamilton’s principal function respectively.

If transformation equations from one phase space (q,, p,) to another
phase space (Q,, P) are canonical, then :

k-2 o %
(D) 3 "5 (@ 30 Taq

oF __ % 90, _op,
Bl &, " 4. ) Bp "o,

The family of curves given by ¢ = constant and # = constant in fluid

dynamics intersects at :

(1) 45° (2) 60° (3) 90° (4} 759

Streamlines and pathlines become same when the motion is :
(1) Steady {2) Unsteady

(3) Turbulent (4) Larminar

7 P.T.O.



RET/ IGITEST-B _ ‘ - 895/Mathematics (Science)

16. [{ U _ is the maximum velocity in the plance Poiseulle flow, then the

17.

18.

average velocity in the tlow s given by

| 2
1 — B i
( } 3 max (2} \3 Um:{x
3 L U 4 1 U
) 2 AN ( ) 2 AN

The difference equation at the boundary point x = O of the boundary
value problem v' -y = %, ¥ (0) = 0, y (1) = 1 by using the central
difference schemes for the derivatives when width of each sub-inter-

val 18 0.251s :
(1) 32y,+33y,=0 (2) 33y,-32y,=0

(3) 33y,+32y,=0 4 32y,-33y,=0

Initial value problem y* +y = 0, y (0} = y' (0) = O is equivalent to the

integral equation :
(1) y=-[x-0yftadt 2) v &) =[xty (de

(3) v =-f, x+oyitde (4) y =, x+ty(tde

-

ou  du
19. The solution of partial differential equation —-+2—— + 3u = 0, with

3
u(x, 0) = sin x is :

(1) sin(x-21) (2] w“sin {x—2t)

(3) e sin {x - 2t) (4) e? sin x
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20. The nature of parual differential equation

21.

22.

23.

24,

Ul au a'u

cOs” X PE: + 8in 2X oxry + cos’ X ‘(7 =X I8
(1) parabolic (2) hyperbolic
(3) elliptic (4) circular

The number of zeros of the polynomial p {z) =z -42° + z- 1 = 0 lying

inside the unit disc is -

(1) 4 (2) 3 (3) 2 4] 1
. [ -
The value of integral . 2%inz 18
™ 21 ‘
{1 = @ 5 @ i 4 0

A finite abelion group of prime power order is internal direct product

of :
(1) its subgroups (2) its normal subgroups
(3) cyclic groups (4) subgroups of prime order

Total number of elements of order 5 in the group Z, ®@Z, is :

(1) 25 (2) 24 (3} 5 (4) 6

9 P.T.Q.
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25. U {15, the sct of all integers less than 15 and relative prime to 15 is a

26.

27.

28.

oroup under nutltiplication module 15, Number of cyclic subgroups

of U (15)1s:

(1) 2 (2] 3 (3) 4 (4) O

The number of eycelic subgroups of order 15 in the group Z, @7, 1s

{1y o (2) S {(3) 10 (4) 11

If A’ and B® denote interior of A and B respectively, then :
[“ A(iUBU= (A U Bl{i (2) AOuBD:(A n B)u

(3) A°UB*2 (AU B) (4) A°UB°c (AU B

If o is a convex subset of IR, then which one of the following 1s
false :

{1} int ¢ 1s a convex setl

(2) € is a convex set

(3] intQ = O

(4) foranya e int () and b ¢ (1, [a, bj Cint ().

10
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29. Letc . be a vector space of all real valued continuous functions de-
a5

30.

fined on closed interval [a,b], 0 <a<b< .. U

forf e Cp | | £] 5=

(1)

(4)

b ] 3
“f(xlflsdx] , then

(¢ |l 11, is a normed linear space but not a Banach space

la.b)?

over a set of all real numbers IR

(€app 11 |1,) is a Banach space over IR
(o || 1], is not a normed linear space over IR
Infc,, |1 |1;) every absolutely convergent series is convergent IR.

Which one of the following is false :

(3)

(4)

1S quasi convex

| x | _
F) = ——x for x =0
0 forx=20

1s quasi convex

x forO<x <1
fix)=

1 for 1<x<?2
1S quasi convex

X for 0<x<1
f(x)=
I for 1<x<?2

is not semi-strictly quasi convex

11 P.T.0.
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31. Ii Cis a closed convex cone in IR, then which one of the following is
false

(1) s aclosed convex cane.
(2) Xecc__}a"-?{'zo‘vjfj = C
(3] xemtC o= g'x>0 va e MOl

(B @ 2 bl o ™% 5 ) X « GO

‘ - . - ¢ LA
32. The radius of convergence of power series Zn! Z s

n=0
1
(1) 1 (2) e (S) (4} O
11 a” bY
33. fa>0,b>0,1l<p< x, E;+'c‘l; =1 and ab = ?+?then:

(]) ap.' _ J{!‘ (2] apz :bqj

I 1 1 1
(3) ab =ht (4] ap3 =bq2

34, The series -

[QREC o (NN 4 o TR —

{1) 1is convergent but not absolutely convergent.
{2) 1s absolutely convergent

(3) oscillates finitely

(4) oscillates infinitely

12
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35.

36.

37.

38.

39.

Crrodx
The value of _[‘_, (_l;rx')xi 2 18
1 2 = 3) = 4 =

The general linear group GL (n, IR) is differentiable manifold of

dimension :

nn+ij nn-1)
=5 @ —5—
(3) n? (4) n?/2

Foranyx,y,ze x (mjand f, g,e ¢*(m), [[x, gy} =
(1) fglx, y]+f(xg)y - glyf) x (2) fgx, yi+f(xg)y + glyl) x

(3) fglx, y]+ixg) vO- (vD xg) @) fglx, y]+ (xg) (yh) + (y) (xg)

The integral curves for the vector field in IR? given

i 0 .5
by X=X pw — (X g2 is:
(1) parabola (2) hyperbola
(3) ellipse (4) circle

If w==xdx + ydy + (x + 2) dz be 1 - form in [R®, then the exterior

differential dw is:

(1) dx A dy (2) dx adz
(3) 0 (4) dy Adx

13 P.T.O.
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40. [f an open set |J< IR is diffcomorphic to an open set V = IR, then :
(1) m=m (2) n>m
{(3) n=m 4) n=m+1

14



. RET/16/TEST-B w e ‘ 895/Mathematics (Science)

Short Answer Questions

Note: Attemipt any five guestions. Write answer 1 150-200 words. Fach

question carries 16 marks. Answer cach question on separale page,
after writing Question Number.

Derive Hamilton's equations of motion from Hamilton-Jacobi theory
in generalised system of rigid body motion.

Derive the equation of continuity in cylindrical coordinate system.

Use the Galerkin method to solve the boundary value problem
1
y'+ty= % (7x = 12x%, y (0) = 0, y (2) = O by taking the approximate

function as él X(x-2)+c,x*(x-2).

: ) _ , am cos30
Using the contour integration , evaluate the integral _[U 5 - dcos0

(a) Prove that continuous image of a compact space is compact.
(b) Prove that continuous image of a connected space is connected.

Let G be a finite group and it p™ |0 {G), then show that G has a sub

group of order p™, where p is prime and m > 1.

Let X be an open convex subset of [R" and f, g : x —» IR be differen-
tiable on X. If f is convex and g is positive and affine on X, then show

f
that g 1s pseudo convex on X.

15 P-T-O-
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10.

Show that the n-sphere S is an n-dimensional differentiable mani-

fold.

Prove thal the zeros of

7| arc the insections

flz)=f(x+i¥)=uln v +ivix, v, x,ve IRi=

of the curves u (x, y) = 0 and v (x, y) = 0. Also show that at a double
zero of {(z) each of the curves u(x, y) = 0, v (%, y} = 0 has a double point

and the two curves intersect at anangle 7 /4

Let ¢ be the set of all invertible linear operators on IR onto itself. If T
e 0,95 e L{IRKIR}and | |S-T|| [{T"][< 1, then prove that S €
and ¢ is an open subset of L (IR%,IR%). Also prove that the mapping

T=T!1s continuous on .

16
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