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SECTION -A(1-25)
1. White lightis incident on asoap film at an ange sin 1 (4/5) and the reflected light on
examination by a spectroscope shows dark bands. Two consecutive dark bands

corresponds to wawlengths 6.1 x 1072 and 6.0 x 107> cm. If the refradtye index of
the film be 4/3, the thickness is :

(A) 17cm
(B)1.7cm
(C)0017 cm
(D) 00017 an

2. A galvanometer together with an unknow
two identical batteries each 1.5V. When ths

hall covered with tinfoil having a mass of m kg hangs by a fine silk thread ¢

meter long in an electric field E. When the ball is given an electric charge of g
coulomb, it stands out d metre from the vertical line. Then the electric field is given

by
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(A) E =mgd/af(* — d?).

B mgd
(B) oF

C mgd

© q(e® - o)
D) __mgd
( ) CKfZ _d2)3/2
flled with ice
at 0°C. The mass of the ice in the cylinder is ' the cylinder is

sealed with completely adiabaticwalls. The ves “Tem perature of the

air is T. How long will it take for the ice tg,melt completel . Thermal conductivity of

the cylinderis K and length is /.

(A) mLlog, (r,/r,)
TK(T

(B) mLlog, (r,/r,)
2TK(T

(C) mLlog, (r,/r,)
2TK(T

‘three quarters of its original wlume. It is then allowed to expand
|caIIy to a volume 20% greater than its original volume. If the initial

tem perature of the gas is 17°C, The final pressure and temperature (y = 1.5) is
(A) 49.4 cm of mercury, 229.3 °C

(B) 49.4 cm of mercury, 43.7°C

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114

W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com Page 3




eVl VPM CLASSES

UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET,CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

(C) 49.4 cm of mercury, —43.7°C

(D) 44.9 cm of mercury, —-47.3 °C

[2 -2 0]
6. Matrix A=a |2i -2 0| where ais scalar is given then find value of g for which A
IS unitary.
1
A
(A) 5
1
®) 3
1
C
( )TZ >
1
(D) "
7. The tigonometric Fourierseg rm f(t) shown below contains

cosine terms and zero value forthe dc component
(B) only cosine terms and a positive value for the dc component
(C) only cosine terms and a negative value forthe dc component

(D) only sine terms and a negative value for the dc component
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. g . . . dzn(x) nx) _ .
8. A function n(x) satisfies the differential equation ?—?—0 where L is a
X

constant. The boundary condition are n(0) = Kand n(») = 0.

The solution to this equation is

(A) n(x) = Kexp (XL)

(B) n(x) = K exp(-x/{L)

(C) n(x) = K2 exp (—x/L)
(D) n(x) = Kexp (—XL)

9. In the silicon BJT circuit shown below, assume ea of transistor Q1

is half that of transistor Q2.

10. The transfer characteristic for the precision rectifier circuit shown below is (assume
ideal OPAMP and practical diodes)
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+20V

I

I/
4F~"l’é

) B MW—
n

1. ymptotic solution of the equation 0"y

a—qz—qzljJ =0 [q2 > A] in the case of one -

dimensional linear harmonic oscillator is given by

(A e
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(B) e+q2/2
(C) both (A) and (B)

(D) none of these

12.  The mean effective pressure, p,," for the Otto cycle is

(Where p3 =Ppax P1 = Pmin @nd Iy is compression ratio.)

A = C

N I oA __
(pl—pgrg)[i—r,—l_l]

(B) P, = :

r-D(. -1

(C) - !p?;plrg ?(1_rcr71)

M (r=1(r, -1

(N
() Py = -1, -1)

%R,

13.

) ’AMP circuitshown above represents a
(A) high pass filter
(B) low pass filter

(C) band pass filter
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(D) band reject filter

14. Which of the following is not an assumption in Drude-Lorentz theory of free

electrons?

(A) Metals contain free electrons thatmove through a lattice of positive

(B) Electric field produced by lattice ions is considered to be unlfo

solid and hence neglected.

(D) The electrons are distributed among the &nerc |s afcording to Pauli's

exclusion principle.
15. Laserbeam production is based on the pri

(A) Induced Absormption

(B) Spontaneous emission
(C) lonization

(D) Stmulated emigsion

16. If the temperature e blackbody is halved the wavelength corresponding to the

fion becomes
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17. The concept of a "particle” and a "wave"

(A) are clear and completely distinct from one another in both classical and modem
physics.

(B) can both be applied to electromagnetic radiation.

(C) have found little use in quantum physics.

(D) all of the above are true.

18. A network of wires carrying various currents is sho

Whatis the currentthrough the ammeter A ?

(C) axp, L
4
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(D) axmp, s
41T

20. The resistivity of conductors

(A) decreases as the temperature decreases

(B) decreases as the temperature increases
(C) increases as the temperature decreases
(D) independent of temperature

21. The energyofa linear harmonic oscillator in third excit . Then what

is the frequency ofvibration.

(A) 3.30 x 1014 Hz
(B) 33.0 x 1014 Hz
(C) 3304 x 1013 Hz

(D) 33.04x101° Hz

23. Consider two independent random variables Xand Y with identical distributions. The
variables X and Y take values 0, 1 and 2 with probabilities 51% and % respectively.

Whatis the conditional probability P(X+ Y= 2| X-=Y =0)?
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(A) 0
1
(B) =

©) =

(D) 1

24. Consider thematrixP = { 0 1} . The value ofePis

2e?2-3et etl-g?
2e?-2e" Be? -

2e?-et

26. Restmass energy of an electron is 0. 51 MeV. A moving electron has a kinetic
energy of 9.69 Me V. The ratio ofthe mass of the movng electron to its mass is

(A)19:1
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(B)20:1
(C)1:19

(D) 1:20

27. Find outthe outputvoltage in the circuitof fig.

1 k<t 1k
MWW ANWN—

—
2 k>
—\MWW— - Z KQ
- X Yl ANy j
l +
1/

=2V

(A) 1 volt
(B) 2 volt
(C) 3wvolt

(D) 4 volt

Which ‘one of the following reaction are forbidden under the conservation of

strangeness, conservation of baryon number and conservation of charge

(A m+n oA +K
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(B)Tr++n S Ke+KF
(C)n++n LK+

OYA° = st

30. Assume that the center of mass of a gidl crunching in a Iight swing as

at the bottom of the arc the gird stands up instantaneougty,

mass 0.6 m (returning it to its original level). Find the centerof mass at

the top of the arc.
(A) 4.1m
(B)41cm
(C)204 m
(D)35m

31. When one leg of a Michek

n interfeyometer is lengthened slightly, 150 dark fringes

light used has A = 480 nm, how far was the

The re angular loop shown in Fig. mowes toward the origin at a velocity U = —250a

y
m/s in a field
B = 0.80¢ **%a (M)
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Find the current at the instant the coil sides are aty =0.50m and0.60 m,ifR =2.5
Q.

(A) 4.03 A
(B) 355 A
(C) 304 A

(D) 292 A

33. If the z- component of an electrogspinis + and its component along with the z-

axis equals +#/2and —a/2 (seg fi hat isithé average value of the spin along ' ?

.-, 0
B) nsin?=
(B) sin® >
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fsin®
(©) =
(D) fcos0

2

34.  What is the potential difference between two points distant ry a from an

infinitely long line charge of linear charge density (i.e. charge perani

(A) 1 2ar

2
e, T,

(B) 1 o log, (—Zj
4re, r

2\ log, [—1J
TIE, r

%)

If B=0xA,then what is the value

iy

©) 5

35.

36.

Aeet has uniform negative surface charge density -owith the same
yude then, what is the electric field between the two sheets, above the upper

sheet, and below the lower sheet.

Ao, = 2
20, 20,
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B) 2 o,
()DOOO

37. Consider the operator A, B satisfies following relation [A, B = p##&:
for every analytic function (in term of power series) F(X) He™ vay of [A, F
B)] "
(A [A B]F(B)
(B)[AB]F(B)
(C) [A B F(B)+F(B)[B, A]

(D) none of these

Where F' (B)is derivative

ue of eigen vectors of s?

39. Let(pl and ® be orthonormal functions find the value of n which nomalizes the

function f=n(g, + 2i¢R)

(An=(1+2)
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1
(1+2i)

(B)n=

1

(C)n ZE

=L
(D) n—\/g

40. The residue of the function, f(z) = is

Cosz

(A) (-)™(2n+ 1)12T

(B) %(—1>“*1<2n - n
(C) 2ni(-1y"*(2n+ 1y 2
n+1 1t T

(D) -2mi(-1

SECTION C (41-55)

(A) Finite

(B) Infinite
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(C) Cyclic
(D) Abelian

43. Abulletis fired hoilizontally in the north direction with a velocity of 500 m/sec at 30°

N latitude. Calculate the horizontal componentof Coriolis acceleration

(A) 0.36 m/sec? i
(B) 0.036 mkec?
(C)024 m/sec?

(D)72 misec?

44, Find the rank of the matrixa =

(A) 2
(B) 3
()4

(D) none of these

45. Consideri by Simpson’s rule, is

5 6
the value of _[0 1dX2
+ X

(D) 12662

46.  LetD,, be the nth order determinant given by
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1000 0

1100 0

01110 0
D.=|. . . . . . . . . .|fornsymbolD,willbe

00 1

_O O .

A (1)

(8) (1K1

() (- +1

(D) none of these

47. Whatis the ground-state electron energy fig the radial wave function

R that correspondston =1,/ =0

_;-12
(A 2ma?

(©) Y= [ez(m]
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@) T zm]

49. The wlocity of a train which stars from rest is given by the following table, the time
being reckoned in minutes from the start and the speed in km/hour.

t (minutes)] 2 4 6 8 10 12 14 16
v(kmshr)| 16 28.8 40 46.4 | 51.2 32 17.6 8

Estimate approximately the total distance run in 20 minutes.
(A) 8:25 km
(B) 825 m
(C) 8:15 km
(D) 815 m :
50. The p.d.f. ofa continuous random variate is

0, X<2
f(x) = w <x<4
18
0, x> 4

Then probability that x will lie
(A) 4/9
(B) 29

(C) 50

nterface. The rate 81/82 is
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tan @
A 1
Q) tane,

(B) cos6,
cos6,

in®

c) Siné,
(©) sin 6,
)

D) Coté,
(D) coté,

52. Whatis the walue of di{x 3 (X)
X /

A X% (%)

(B) xJg (¥

(C) 2%, (

53. 2(x +3)+ % x+5y= eX, Calculate C.F. solution of the differential
X

@y

(B)y=eX

(C)y=e?X
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54.

55.

(D) y= xe*

Recall that b~ 54~2—T|i for the ground lewel of the deutron. then the radius of deutron,

in the rectangular well model is approximately-

E

2bV¢
(A r=2%
B2
1
bV¢?
(B) =24
B2
1
bV¢?
C R=—2L
(C) s
(D) r=2%

Whatis the expression of net force on the “b isphere of auniformly charged

solid sphere of radius R and ch
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Question 11213
Answer D|IDJ A

5161 718191101112 13
C|C|CID|IBJ]AJAJA]B
Question |21]22] 23 25126127)28)129]130]31)132)33
Answer C|B|JC|ID|A|B|DJAB]J]C|DJC]|)D
Question | 411421431441 45|146]147)148]149]50]51)52]53
Answer BIDIB|IB]|]BIAIAIDJIAIA]A)IBIB

N |w [+~

HINTS AND SOLUTION
1.(D) Fordark bands inthe reflected light
2UtCOoS r=nA

When the dbserved dark bands are consecuti

n and (n + 1) be the orders of dar

AHill differ by one. Let
bands due to

avelengths A, and A,

respectively.

Then 2utcos r=nA; =

iandsini:i
3 5

(W —sin’i)
H

cosr :J(l— sin’ r) :J[l— (sini/py] =

AN U

Now t =
2uJu2 —sin’i) x (A, —A,)
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>\1)\2
2J(12 = sin?i) x (A, = A,)

_ _ (61x10°)(60x10°)  _ (0017 cm.

2x [[5 18 x (0.1x107°)
9 25

2.(D) The two internal resistance are in parallel. Hence their effectiye, r2.

Now

cument= — & (1)
(R+R) +r/2'

)
1

"BV
—ia R

N
or 0.6= E

—— Or
R+R)+r/2

3.(A)
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(if) Tension T in the thread
(iii) Electric force g e horizontally to the right.

From figure Tsin8 =qE

and TcosB=mg

O tan 6 =&

4.(B)

integrating for the cylinder, we get
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H fzdr j dT
K21t/ r
or H |oge L =T
K2 m/ r
TK2v

or H= —=—
log, (r, /r)

If t be the time taken by the ice to melt, then
Ht=m L ort=(mL/H)
Substituting the value ofH from equation (1) in e

— mLlog, (r,/1)
2TIKAT

5.(C) Firstofall the gas is compressed isotherma

P1V1 =PoVy

20

3 _ 1
Here V2— =V, and V3— v
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3v. ) (100 \°
O P3: 100 x |2 | x| =
4 120V,

3 15 5 15 5 15
=100 x [Zj x [Ej =100 x (Ej =100 x 0.494 =49.4 cm of mercury

Let the final temperature after adiabatic change be T3 °K
Now T,V =TV !

T,=17°C = (273 + 27) = 290°K

y-1 15-1
Now Tg= Tz(ﬁJ = 290><(3V1J X(
Vv, 4

55
= 290 X[EJ =229.3°K

Hence the final empe

(2 +2i ow 2 -2i 0
6.(C) A'=(ATy=al-2i -2 0|} 2i 2 0
Lo 0 1J 0 0 1

4+4+0 =4i+4i+0 0+0+0
4i+0 +4+4+0 0+0+0
@+0+0 0+0+0 -0+0+1

8§ 00 100
a’/0 8 0|=8a’|0 1 0|=1
0 0 8 101
EOFG: 1.1
8 8 N2
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A

172

7.(C) 2

Since negative part has amplitude = 2A

O dcvalue =(—ve)
andsince itis symmetrical about y axis, therefog
Altemately,

For given waveform

component).

8.(D) Given: %—
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O nR = AleTlx +Azetlx
Applying Boundary conditions:

n0) =Ae° = Ay + A, =k

and n(o) =A .0+ Ae® =0
= A1:k

Ay
Hence solution is n(i) = ke T

9.(B)

Since emitter area of Qq = 51 [emitter area of Q5]
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. A
l.e. Ay :f

0 (Bo)effective = 2 % B = 1430

Since effective 3 of Qs is double of Q. so collector current also v i be double

nearly.
lco =2%Icy
=2 mA

10.(A) Since inputis connected to negative terminal, sq

Since V= 0 (virtuallygrounded)

Case 1:i1+i2+i3=i

J Q.p&q.&:i
4R R R
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Case 2: Since diode will conduct, hence

Forui>—5,uo:0

Forinputu; =—10,u5 == 5+ 10 = + 5volts

Alternately

, source will supply current to both V, source and circuit and diodes D4 and

D2 will still in forward bias. So

U UO=0
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Case 3: U, <-— 5,

So U; will sink currentmore than % =|

So, D1 and D2 will be inreverse bias

U U0DUi

So

11.(A) ‘qu —q2W =0 o2 = Al

where A= 2e,’l
K

The solution ofeq (1) is

TE gtd’/2

is not acceptable since itincreases with increasing xi.e.

e ? satisfies the condition and therefore is an
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0 T, =Ty 0
Pop=pyx
_V,
Uy = 2
b B
T T

ryt

0T =Tl xBoql *Pa

T, xp,
1

p2 p p rcpl
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. [0 =PI =+ (0, =P )
1 [

Vip, (y=-9(. -9

1
(s plrcy)[l— rV_‘lj

C

(y=-D(. -1

consist of positive metal ions fixed in the lattice, whose valence electrons move

freely within the boundaries of the metal like gas molecules in a vessel. They
appied the maxwell and Boltzmann statistics to the electron gas. which does not
follow the pauli’s exclusion principle.
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15.(D) In laser beam stimulated emission occurs when photon is incident on an atom in
excited state (metastable state).

16.(A) According to weins displacement law maximum

_b
Wawelength A, = T
)\m :E = &
T T

A =2\

17.(B) The phenomena like interference, dffraction

electromagnetic radiatio

18.(C)

7=4+]|
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19.(C) According to Helsenbems uncertainty principle “product and momentum of the

particle is approxmately equal to a number of the order # and this product can

never be smaller than the number of order Ly

SO Axmp >L

4m

Ax[Ap, = n
4n

20.(A) The resistivity of conductor depends on the temp

1.6 x10720 = 2><662><1034 Ixv

2 1.6 x107

= W = 3.304 x 1013 hertz
X

= Frequencyv =
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22.(B) The given matrix Apossesses aminor of order 3

131 |0 o
2 4 0[=|2 4 .replacing C; and G, by Cy - Cgand C, — 3C,.
3 15 |2 -14

= |2 _iJ,emanding with respectto Rq

=2(-14)— (4) (-2)=—28+8#0

O P(A 23

Also Adoes not possess any minor of order 4 i.e

SO, p(A <3
From equation (i) and (i), we getp(A) =3

23.(C) Conditional probability

P(AJ _P(AnB)
B P(B)

(corr.)
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5 6

Pl(x+y= 2)/(x-y=0)] = 1616 :—?1

16

But probabhility should not be negative, so answer is %

24.0) eP=L1s-pP)

and P=F 1}
2 s+3

2 s+3

_ 1 s+3 17"
(s+l)(s+2){ -2 s}

s+3
(s+1)(s+2) (s+

where (sl —P)_:L = {S ! T

= v is solenoidal

26.(B) Given rest mass energy E, =m,c* = 0.51Mev
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And kineticenergy T = 9.69 mev.
We know from einstein theory

E =mc? =KE. +rest mass energy

mc? =T+mc?

mc? _ T
= +1
m,c® myc?
LU P L
m m, c? 051

27.(D) Voltage atinverting terminal V.

At node X:

(1)

At node P : VY;VP+ =
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-1-1=2 —V0
or V0 =4 \lt.

28.(A) Volume of100 gm of water at the beginning of stroke

=104 c.c

O Specific wlume V —ﬁ—104cc/gm

Similary specific wolume of steam after isothermal cha

167404 _
Vo =

U Vo - Vp

Change in pressure

dP=781-7337

-2
o T =222
=101-99=2°
on’s latent heat equation
..... — L
TV, -V)
- T(V, -V,)xdP
dT
— 373x1673x5.43x13.6x981 ergs.
2
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_ 373x1673x5.43x13.6x 981
2x4.2x107

cal./gm.

=540.0 cal./gm.

29.(B) Let us take one by one. Using values of charge Q, baryon number B and

strangeness number S, we have

(A il + n N
Q 1
0
S 0

|B) w4

flowed by baryon number and strangeness number.

+

n - K + >°

1 0 1 0 AQ=0

0 1 0 1 AB=0
S 0 0 1 -1 AS=0

Hence reaction (C) is allowed under these conservation Laws.
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(D) A° - st 4 ™
Q 0 1 1 AQ =0
1 1 0 AB =0
s 1 1 0 é =0

Hence reaction (D) is allowed under these conservation laws .,

up,e have lw =I'w'. Letting R = 3.7 m and R’ = 3.1 m be the distances

from the pivot to the CM of the girl before and after, we have | = mR2 + lewm I’ =

mR?2 + 'cwmr where lcm and 'cm are the moments of inertia of the girl about her

CM before and after. Shce R, R’ are large compared with the dimensions of the
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girl, we have I~y << mR2 and Fom << mR2. Then approximately mRZw = mR'2

w' or MRvg = MR’ Vg, where vz, Vg are CM speeds. Thus 3.7 mvg = 3.1m Vg, or

Vg = 1.2vg. From the consenation of enemy, %msz =mg(l.2 - .6), or g =

3.43mfi.Thenvg=12vg =41 m/s

Again we can use the conservation principle to write
1
Emsz =mgh-1.2)

31.(D)

32.(0)

Sare the polarity shown. The instantaneous current is

_ 155.8-148.2

= =3.04A
2.5

33.(D) The presentstate of the electron is |+%>; the spin operation componentalong Z is
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Sz’ =S-n:20-n
2

where n is a unit vector along Z'. In our case, n = xsin 6 cos @ +ysin B sin @+

zcos 0 and therefore,

Sy =Sxsin B cos g+ Sy sin@sin ¢+ S, cos O

and

ynstants. By substituting (2). and (3) into (4) we
obtain

h

sin @+ Szcos 0) [a |+%> +b| +%>J:E[a| +%> +b|—%)j A7)

S04 =51-3)  |Scl—3=51+3)
121 s, 1D=21— .(8)
S, 12315 [S,1- =21
so (7) turns into the form
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ha | . 1. .. . 1 1 ab | . . 1. .. . 1 1
—sinBcos@| —) +isinOsin@| —=) +cosO | +=) } + —< sin Bci +=)—isinO@sin@| +=) —cosO | —=
2{ 01— 9l-3) +coso| 2>} 2{ 9l +3) 91+~ cos0| 2}

_ h 1 1
= _a[al +_2>+b|_EJ ...(9)

Hence, we obtain

asinBcos@+iasinBsing—bcosb =b
acosB+bsinBcos@— ibsinBsing=a

or a = — (1+Cose_)b_ .|+3) must be a unit vector;
sinB(cos@+ising = 2 E

2
b|2 (uw} 1,s0

sin“ o

(11)
(12)
heof )

(cos(g]| +l>'+ sin(gj e | —1> ] :E[cos (2) | +—1>'— sin(gj S —1) j
2 2 2 2 2 2 2 2 2

.(14)
we obtain
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I.
C

(S,) :<+%|SZ |+—> —<+—I—(cos[aj|+—> sm[gJ —i¢|_%>'j

N
)

[0y 1, 1, . (8) . 1, 1,
cos(;](+—2|+5> sm(zje <+E|——>}

N
1

I
N
1

34.(B) The field strength at a distance r from an infnitgsftie f nsity)\ is given

by
Fal 2
e, r

By definition electric potential a2 di yom the axis is

> distance for zero potential. Here reference

1 2y

r
2\ log %
4TE. T %

0 1

0

the closed surface by small adjacent rectangles, whose circumference is

forme by four lines L; each, then Stokes theorem gves,

| (0xA)@o==[(0xA).do=2[AdI =

S
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36.(B)

Skoctz - of

d

Sleel1 - el

. know A, B also satisfying the following Commutator property

[AB"11=[A B" B] = [A, B]B"+n[A, BB"

= (n +1)[A B]B" (2)
Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114
W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vp mdasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com Page 47




eVl VPM CLASSES

UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET,CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

F(x) is analytic function so the expansion of F(x) in a power series, F(X) = Y a x"

So,F(B) = Yag’

So, [A F(B)]= [A.ZQB”}Zan[A, B"]1=Y a, n[A BIB"* from eq (2)

A F®I=[AB]  Yrag"

We know F(B)= > ap"
F(B)= n)aB"

So, from eq. (3)

[A, F(B)]= [A B]F'(B)

38.(C) To obtain the matrix representat se the matrices ofS, , S, and S,

y

So, S4.= 3 le 3’?2{1 0}
2 410 1

39.(D) f=n (g +2g)
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Given ¢; and @, be orthonormal functions So, satisfying the following conditions —
@le>=1=<q|e>
Ol 9>=0=<ql 0>

.+ Given fis normalizedso, <f|f>=1

S0, 2 (g+2i q) | (0-2q)>
1= [(ala)+4(ele)-2(nl0) rHale)]
2[1+4-0+0] g
n2= 1 =
40.(A) f(2) =—

has poleat z = (2n+1
wheren =0,1, 2, .....

= residue off(2)

41.(B)On the b

42.(D) Sinc

O b:b'l ObOG

Also, (ab)™l = ab [~ a,b 0 G= ab nG]
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= b'1 a'1 =ab= ba=ab mab0OG

O Gis abelian,

43.(B)If X-axis is taken \ertically , Z -axis towards north and Y-axis along east, then the

velocity of the bullet is v=500 km/ec and angular wW=w

(IZ cos 30° +1 sin 300), because the angular velocity vector wof & ted

parallel to its axis and is inclined at 30° to the horizontal.

Here, w=—2% __ =7.2x10 rad./sec.
24 % 60 % 60
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2 4 . .
= , expanding with respectto R
|—2 Y g P 1

=2(-14)- (4) (- 2)=-28+8 %0

O P(A 23

Also Adoes not possess any minor of order 4i.e., 3 +1,

so, pP(A <3

From equation (i) and (i), we getp(A) =3 i.e., the rank

45.(B) Herea=0,b=6,n=6,h=

1 1.200(y ) Q5 ) D.02/¢
11 \Q s (Ye}

Bysimpson’s—;L rule

1
+y6)+4(yl+Y3+Y5)+2(YZ+YG)]:§

Q,1+0.0385)+2(0.2+0.0588)] = % [ 1.027 + 2554 + 0.5176] =
46.(A
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1 0 10 0]

111 . .0

00111.0
Dn:- . . . . . .|ofordern

of order (n —3)

o
o
[EEGE
=
[EEY

o
o
o
=
[N

Thgrefore’
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Therefore, D3y = (- 1)k -1 -1)=¢- 1)k

47.(A) We know that R = (2/a3)E"'~.Hence
dR_((2 ),
T

and 2 9(pdR)[ 2 24 lora
rz dr dr ' ayr

0

We know radial equation for H-atom is

La(eor ), [on e ) ()
r2drl or n? \ 4nir

Substituting in Eq.(1) with E =&,
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or Z(, T)=3 e Z(T, N)

_ (1)

Where Z(TN,) :i g v
r=1

is the partition function of gas, This summation is for a given valug So for a

classical ideal gas,

Z(T.N) %[Z(T)JN'

Where z (T) is the partition function of asingle parti 1) fiow becomes

Zpn) =y ﬁ[eﬂ“z (T)}N’

Ny

49.(A

6 8 10 12 14 16 18 20
40 46 4 512 32 17.6 8 32 0
Y3 Y4 Ys Y6 Y7 Vs Yo Y10

h = ihrs :ihrs.
60 3

The Simpson’s rule is

20
h
s = [vdt 25[(y0 Y1) FAY, HY S Y FY, Y 27, Y, tYe+Y)]
0
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_ 1

= m[(o +0)+4(16+40+51.2+17.6+3.2) + 2(28.8+46.4 +32.0+8) ]
X

= 9_10 [0+4 x 128 +2 x115.2] = 8.25 km.

Hence the distance run by the train in 20 minutes =8.25 km.

50.(4) P (2sx=3)=[f(x) x=[] T2dx= 2.

51.(A) From boundary conditions,

D41 =D5p, (hormal component of disp. vecto

E4t = Eo¢ (tangential componentof electri

D, cos 6, =D, cos© _
H 1Elsin 911 = EZ2 sin 922} |D]=¢|E|

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114
W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com Page 55




eVl VPM CLASSES

UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET,CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

52.(B) We know Recurrence relation

= [03, (9] =309, (x)

putn=1

[543, (x)] = % (x)

= xJg (¥)
53.(B) The given equation written in the standard form is

dy 2(x+3)dy  x+5
dx? x+1 dx x+1

2(x +3) _X+5
x+1 ' Xx+1’

We have 1+P + Q= X+1—2X —

54.(A)

where V; - potential depth of quare well

B - Binding energy

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114

W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com Page 56




UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET,CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

K2 V,-B
SO, E:OT
K_ [v%-B
0 B
Given b=—
2K
So, K=
2b
and R==
0
So, ZXr=,|Y%-B
" 2b B
VO>>B SO,VO—B=VO
_ 2b Vllz
So, R—?ﬁ

55.(D) The boundary surface co & - ahem ispherical “{bow” at radius R, and

a circular disk at 8 =172.

For the bowl,
.(a)
(1)

-(2)
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_ 1 Q 1 Q .
T,, = ¢ — 00s 8| |—— —= sinB cos
ZX 0 [41120 R2 ] [41150 R? (p]

T, :eo( QRZJ sin 8 cos 6 cos 6

4re,

-(3)

sin 0 dedo(sin 6 sin @) = R? sin® 6 sin @ dode

a,=R” sin 6 dodg(cos ¢) =R* sin 6 cos 6 dBdg

2
T, da, = so[ Q ] sin® BcosBcos? @ d6 do
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2
_ Q in3 n2
T da =¢ sin®BcosBsin® @ do d
2y W%y 0(4 OR] ¢ ¢

2\ 4TE

0

2
T, da, :i[ Q RJ (sinecos3 e—cosesin39) do de

put these values in eq. (6)

2
(T da) = E[LJ [2 sin3 B cos 6 cos? @+ 2sin3
z 2| 4R

0 cos3 0sin3 6] dode

2
T = & Q i
(T .da)Z > {4nsoRj sin 6¢cos0 db do

The force on the “bowl” is therefore

_ g o) 2onm2
I:bOW| _7[47'50'?} J.

0

sin B cosif

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114

W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com Page 59




