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(Read the Instructions carefully before Answering)

Separate Optical Mark Reader (OMR) Answer Sheel is supphied to you alongwith .
Question Paper Booklet. Please read and follow the instruetions on the OMR Answer
Sheet for marking the responses and the required data.

The candidate zhould ensure that the Booklet Code printed on OMR Anawer Sheet
and Booklet Code supplied are same.

Immediately on opening the Question Paper Booklet by tearing off the
paper seal, please check for (i) The same booklet code (A/B/C/D) on each
page, (ii) Serial Number of the questions (1-100), (iii) The number of pages
and (iv) Correct Printing. In case of any defect, please report to the invigilator
and ask for replacement of booklet with same code within five minutes from the
commencement of the teat,

Electronic gadgets like Cell Phone, Caleulator, Watehes and Mathematical/Log Tables
are not permitied into the examination hall.

There will be 1/4 negative mark for every wrong answer. However, if the
response to the question is left blank without answering, there will be no penalty of
negative mark lor that question.

Reeord your answer on the OMR answer sheet by using Blue/Black ball puint pen to
darken the appropriate circles of (1}, (2], (3) or (4] correspending to the concerned
question number in the OMR answer sheet. Darkening of more than one circle agaimst
any question automatically gets invalidaled and will be treated as wrong answer,
Change of an answer iz NOT allowed.

Rough work should be done only in the space provided in the Question Paper Booklet,
Return the OMR Answer Sheet and Question Paper Booklet to the

invigilator hefore leaving the examination hall. Failure to return the OMR
sheet and Question Paper Booklet is liable for criminal action.

JL-414 PHY wEa

3@ Teachingninja.in



Booklet | A

1. IfA=3i-;+2k and B=1-2)+2, whatis A-B?
(1) 9
(2) 5
(3) 12
(4) 8

2. If C=A-B, whatis C??
(1) A®+B2_2AB
(2} A®+ B? + 2AB
(3] A%+ B?-2AB cosh
{4) A%+ B?+ 2AB cos0

3. A 3x3 matrix A has eigen values 1,—1 and 2. Then which of the following
relation is obeyed by the matrix ?

(1) A® 2A+3=0
(2) A* - 3A+2=0
(3) A*+3A-2=0
(4) A®+2A-3=0

4.  What is the rank of the matrix ; j 2
3 6 9
(1) 74
(2) {8
() 3
(4) 0
JL-AT4-PHY [2]

3@ Teachingninja.in



Booklet A

for a function fiz) = u + v to be analytic at a point

5. The necessary conditions

z is,
oy Bw gy o v B
g, S B 0
€2) dx  dy ant o« v
du _du w__ P
@ ™R B
gy ok 0 W _du
@ 5% % 2w ¥

d-‘z? 'g,
= e 36a =010
dx" d

(1) v = Asin bax
(2) y= Acos fax

(3) y = Asin6ax + B cos bax

(4] y=A g bar 4 B g

7. For the Legendre functions p,(x), what is P — Pl
(1) 2n p“{:x]'l

(2)
()
(4)

(1)
(2}
(3
(4)

J-414-PHY

(2n+1) p &)
(2n-1) p_{x)
2(n-1) p (x)

Given Jy(2) = 0.22389, J (2} = 0.57672, calculate Jo(2}.

0.35283
0.400305
0.12594
.030400

[31
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A pair of (distinguishable} dice is tossed once. Each dice can give a score of
1,2.3,4, 5or6. ‘s’ denotes the total score of the pair of dice. What ig the moat,

9,
probable value of 5 7
11} 6
5 S
(3) 2
(4) 12
10. Variance is given by,
(1} <=n>2_ 25?2,
: ( 2
N —gl—| =
(2) 15
(3) <n®s_ aps?
9
(4) {rﬂ >-—<ns?
L 2
51N
11.  Fourier transform of o =~ is
X
(1) nBik-a) -0k + ]
(2) w0+ al-0(k-a)]
(3 m[Bk + )
(4)  w[6k-a)
12, Laplace transform of &' ig
_ 1
( 1) = o
S84
1
(3} ZEae
§—a
&
(3) 2.
42
(4) =3 —%
3 5%+ a”
JL-414-PHY
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13. Find the centre of mass of three identical particles wilh position vectors
7. 1 and 7y respectively.

.?':1—?'.‘24-?3

(1) 3

J-':l-l-Fz"'F‘E
3

_hthtn

(3} 3

14)

14. An elevator cable has snapped and the clevator and ite contents are falling under
uniform gravity g’ One of the passengers takes a ball from his pocket and throws
it to another passenger. Select the correct statement.

(1) Relative to the elevator, the ball moves with constant acceleration.
(2) Relative to the elevator, the ball moves in a parabolic paths.
(3) Relative to the elevator, the ball moves down with an acceleration g.

(4} Relative to the elevatos, the ball moves with constant velocity.

15. Select the non - helonomic constraint.
(1) The distance between any two particles of a rigid body is fixed.

(2] Thedistance of the hoh of a simple pendulum from the point of suspension
15 fixed.

(3) A sphere rolls down an inclined plane without sliding.

t4; A double pendulum,

JL:414-PHY (5]
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16. For a simple pendulum as shown in the figure below, calculate the Lagrangian.

1
(1) Emiﬂ 8% — mgl (1-cos 0)

1 :
(2) éme.’zﬂz—mgi[l—sinﬂj
1 9.4 ;
(3) Em.f 0% —mgl sin 0
1 . 9
(4) —mi0” - mglcosH

bz

17. If the Largrangian of a system remains invariant under rotations ahout any
axis then which of the following quantity is congerved ?

(1) Linear momentum
(2)  Angular momentum
{3) Kinetic energy

(4) Potential energy

18. For repulsive square forces, the shape of Lthe orbit would be
(1) elliptic
(2) parabolie
(3)  hyperbolic

{4 eireular

JitatiraY
ey [E 'I
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19. The frequency of vibration of a molecule with two component atoms with masses
m, and m, is (& is the spring constant of vibration of the molecule).

20.

21.

J’t;"l_fai:ijii-PHY

bl my+ o)
(1) | (my ma )
V' mymy

Elmy =
@ o (rmy mz)
Y omymy

What is the Lorentz gauge condition ?

= dv
(1) ‘F'A=—}LGED¥

W
V.A=
(2] + Ho€p pn

= 2%y

- v

(4) V-A=+ "'L“EU'_E
dt

Two electrons move towards each other with a speed of 0.9 ¢ foreachina Galilean

frame of reference. What is their speed relative to each other?

(1} 09c¢
{217 095¢
(3) 0.995¢
(4) 098¢

17]

3@ Teachingninja.in



Booklet | A

22. For a moving particle which of the following is a correct statement?
(1) Displacement is not invariant to Galilean transformation.
(2] Velocity is not invariant to Galilean transformation.
(3) Velocity is invariant to Galilean transformation.

(4) Acceleration is not invariant to Galilean transformation.

23. Arod has a length of 100 cm when it is in a satellite moving with a veloeity of
0.8c relative to laboratory. What is the length of the rod as determined by an
observer in the laboratory?

(1) 64cm :
(2) 60cm
(3) 36cm
(4) BOem

24. An ordinary light is reflected from gluss of refractive index 1.5 at an angle of
incidence of 45", Angle of refraction = 28.1°% reflection coefficients for
perpendicular and parallel components of reflected light are 0.09337 and
0.00852 respectively. Calculate the degree of polarisation.

(17 91.6%
(2, B3.3%
(3] B.36%

(4) 90.87%
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25. Which of the following is an impossible electrostatic field?
(1) 9xlyz [ + 3«2 j+ 3x'y k
(2) (2y+3: ] + 2 J +6xz f
(3) xy f+2yz} + 3xz k

@ Pi+@y+Di +%zk

Booklet E]

26. A charge g sits at the back corner of a cube as shown in the figure below. What is

the flux of E through the shaded side ?

q
iz 9
(L) o
T
2 Bey
o
i q
(4) 24 gy

27. vy and vy are the solutions of the Laplaces equation in a particular volume

satisfying the same boundary conditions. Then,
(1) ©y =y insidev.

(2) wp# vy

(3) v, and v, can be any two potentials.

(4) u, = Uy, only at the boundary.

Jﬁ'&i‘i -PHY (9]
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28. The magnetic field at a point 7 due to a steady line current is given by,

= i !
(1) B{r}:i—i 5 dl

o Ee IxR .,
(2) B{;—):% %d!

(3) B(f)=L0

=— dl’
47

IxR
j RE
= e I_ﬁd_gr

4n’ R3

29. ltesla="7?

1 N
(1) (nﬂj
N
(2) ][_H}n)
(3) 1&%‘
NA
0 1)

Booklet A

30. The direction of the magnetic ficld of a long straight wire carrying current is
(1) in the direction of the eurrent.

(2) radially outward.
{3) radially inward.

t4) along eoncentric circles circling the current,

31. What is the magnetic field due toa long cable carrying 30,000 A steady current

at-a distance of 1 m ?
(1) -S=M0™T
(2) Bx107°T
(33 gty
o (4) Bx107'T
JE-414-PHY

[10]
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32
(1) 395 uHd
(2) 1257 x 10" H
(3) 39.5mH
(4] 1.257TuH
33. Select the correct statement.
2610,
ZETD.
ZErO.
always zero.
34.
. = 3D
VxH=uy +—
(1} x My e
AN o
[ e H = ,J+—_
(2) Ly BT
=) - 2D
(37N xH =+ d—f
5
. = iE
(4 VxH=dJ+ 3t
JLML4-PHY

Boolklet A

A uniform eylindrieal eoil in vacuum has r; = 1m, ¢, =1m and 100 turns,

Co axial and at the center of this coil is a smaller coil of r, = 10cm, ¢; = 10cm

and 10 turns. What is the mutual inductance of the two coils?

{1) The torque acting on a dipole kept in a uniform electrie field is always

(2) The total force acting on a dipole kept in a uniform electric ficld is always

(3) The torque acting on a dipole kept in a non uniform electric field is always

(4) 'The total force acting on a dipole kept in a non uniform electric field is

Select the correct form of the Ampere's law with Maxwell's modification.

[11]
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35. For a particle in state y , the expectation value of kinetic cnergy 1s given by,

B oo
R i |?L|,r{xji)|2dx
2mid—o

8
iy . o h
(2) _Zm-[U | V(" dax

| B2 e e
(3) Ei_m-F—m w*[x,t}?zw[x,t]:ix

2 :
i w*(x,t]vgw(x,t]dx

dy -
2m -0

36. For any two (normalizable) solutions, to the time dependent Schrodinger
equation, y, and ;.

i1} Ej W E Yedx=0
ood
(2} Ef—w Wi * yodx=0

L odp
3] EJ‘—% wl*u-zdx#ﬂ

1% e
@) =] (i *+ys)de=0

elt
37. The wave function of a certain particle is v = A sin®x for _?T to Eﬂ, then
what would be the value of A ?
(8
A
(1) \3m
a3
2 lf_
Y8«
1
{31 III:
Y2nr
N
{4} \IIE
JL:414-PHY [12]
-
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38. A particle of mass m is confined to move inside an infinitely deep asymmetric

39.

40.

+oa, x < ()
0. 0=x=ua,

oz, x>0

polential well vix) =

The energy of the particle is given by, (wheren = 1,2, 3, ...)

: a3

y e h®

e
ma®

ninth®

7
B

i 4] '.j
ninlh?

(3) ;

direr
nzﬂzhz

]
Dma

(4}

Calculate the commutator [E’IL]

(1) 0
(2) P,
(3) - nP,
(4) 1

‘Which of the following is a symmetric function?

: 10
TIRAC R Xy [ 4[3:1—.1:.2]2 +

x? + %=

ra

s

. (%% =___3£x1'_'x_ﬂj

(3) (%), 5] = Bexp (x— xy) + 10exp (x5— %)

B IR E e e
(4 By s (5 — 1)

JL-414-PHY [13]
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41. A particle is in a cubical shaped box with inﬁnitel}r hard walls whose edges are
@, band ¢ respectively. One corner of the cube is at the ori gin and edges parallel
to the axes. The wave function of the particle is,

x@. . ReMx o NTY . nomwe
{1) —— min—x gin—¥—" gin =2
~ abe i b e
\@ A mn,mny n,.mz
(2) = C05- cos — Cos
~abe a b ¢
. ' L 2
22 . ononx o onymy? | opoga?
(3) F o B =EE s St S
vabe a b= e
= )
- RE?‘[‘I . MyTY . npfpe
(4} — BN — — Sin — sin —=
~abe a b c

42. A particle in an infinite well has a wave function

K [— =
(s U.]zfi'tc[a x},l]s:rla
: ' l{] , Otherwise
Find the value of A.
5
a
‘l| K
(1. 3
30
(2] =
a
L
ley ) —
! \/SD
. [30
tﬁju' \il{,'{_a

43. The unperturbed wave functions for the infinite square well are

']-',?fx}l =.(—sin [Ex H
g & )
Ifthe system is perturbed hy raising the floor’ of the well by a constant amount

vy, find the first - order correction to the energles.

Yp
vEy e 3 Y
1) vy (2) 3
LY o
(3) 2% L
[3) 5 (4) 3
JL:414-PHY [14]
-
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44" Tf A and B are vector operators such that [ﬁ : A] [5 - B] = () (where ¢ denote the

45.

46.

Pauli spin matrix), then what is {ﬁ' ;'i) {EF' ﬁ) ?
(1) (AB

A-B)
i2) (A-ﬁ)—i&-(

ﬁxﬁ)'
(3) (2 E]—z&-[hxﬁj
(4) —(A-B)+ic-(AxB)

Congider any funetion kix). What is [kix), p |7
(1) 1

L dk
[ == _j‘i__
(2) =i =
(3} 0
*4}. D
\ olx

The enthalpy (H) of'a system is defined as,
(1) H=U-PV

2y H=U+PV

(3) H=U+TS

4y H=U-T8

(Where U = internal energy, P = Pressure, V = Volume, T = absolute

temperature, and S = entropy of the system].

Caleulate the ehange in the melting point of ice when it is subjected to a pressure
of 100 atmosphere. Density of ice = 0.917 g/em® and latent heat of

47,
ice = 336 J/g.
(1) 7326k
(27 -T2.74k
(3) -0.73260k
(4] 0,7326 k

3@ Teachingninja.in
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48. Which of following statement is true for perfoct as well as non-perfect gases
during an adiabatic process?

(1) AQ=20
(2) AW=0
(3) AT=0
(4) AU=0

49. Five particles are distributed in two cells. The number of macrostales i -

(1) 10
(2) 32
(3} 6
(4) 5

50. The entropy of a pattern is given by S =k {1 (w), where
(1) Wis number of macrostates with encray E.
(2] Wisnumber of microstates with energy E.
(3) W is canonical partition function.,

t4) W is grand cananical partition function.

51. Four macrostates of a system have 2, 6, 16 and 2 microstates respectively. A
phyeical quantity x was measured tobe 1,3, 4 and 7 in those states respectively.

Find <x>.
15
(1} E’E
. 49
(2)
13
a2
: 13
4 =
(4)
JL-414-PHY (16]
o] ¥
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52. According to Fermi-Dirac statistics, the number of electrons with energy €, 1s
given by,

Er
{1} : [ier—F) ! KT] =

&
(2) ler—eF)TKI]_,

Er
(3) - {|eF-er)! KT) 1

U
El' (elf~er|/KT] &1

53. Partition function Z for a canonical ensemble is given by,
(1) Z(V.T)=Fg &'
2] ZNT)=Eg e o/Et
(3) Z{V,T)=%g ("* -]
) Z(V,T)=Z g (e *'-1)

54. Which is the correct form of Planck’s formula for the distribution of energy
over a black body spectrum?

3
o omtdo
(1) wlow)do= -
el
h W W

2 ulwjdo -

:.2 = I__!?‘.'t"l (K +1

% A h W d o
ke Wi a =—579 —.
o & Lt IKT--J_

s
C!
‘ i m dw
(4) wlojdo=—— 5o o
{ 23 GhalKT_j
JL-414-PHY i
3
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ab.

a7.

58.

Booklet A

In a common hase connection, I = 0.9 mA and I; = 0.1 mA. What is the value of

current amplification factor o ?

(11 0.1

(2) 0.9

(37 0.8

{4) 1.0

The output impedance of a Bipolar Junction Transistor (BJT) is
(1) Zero

{2)  High

(3) Low

{4) Infinite

Doping of ¢collector region of a transistor is
(1) Low in comparison to other regions.
(2) Equal to other regions.

(3) High in comparison to other regions.

(4) Moderate in comparison to other regions.

In which operating region, a transistor is used as an amplifier?
(1) Cut-off region

{2) Activeregion

(3) Saturation region

(4} Super saturation region

Which type of feedback is used in a histahle multi vibrator?
(1) Negative fecdback.

(21  Positive feedhack.

(3} Bath positive and negative feedback.

41 Noleedback.

JE-414-PHY (18]
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60. The op-amp may be used to amplify

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

ac signals only.
de signals only.
neither ae signals nor de signals.

hoth ac signals and dc signals.

Booklet A

61. The equivalent Boolean expression for X = ABC+ABC+ABC+ABCIs

{1
(2)
(3)

(4)

82. What is the Boolean expression for the given digital circuit?

X=AB+BC
X=AC+BC(C
X=AB+BC

X=AC+BC

Y
)

—

B -
(=
(1) (A+B)C
(2) (__ﬂ;+ﬁ) C
8) (A+B)+¢
(4] {A—ﬁ} +C
Jlati-PryY )
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63. (B2F)zin octal form is equal to
(1) (5357
(2) (5456),
(3) (5457,

(4) (5458},

64. An optic fibre has the following characteristics. Fibre refractive index,
11=1.36 and relative refractive index difference (A)=0.025. Calculate the value

of the numerical aperture.

(1) 0.2
(2) 0.25
(3) 03

(4) 0.35

65. The [lip-flops in a 4-bit ripple counter each introduces a maximum delay of

20 ns. Caleulate the maximum clock frequency.

11y omHz
12) 20 mHz
(d) 10 mH=
4y 2.5 mHz
Jﬁﬁi-PHY [20]
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66.

67.

68.

69.

Booklet A

How many degrees of freedom a rigid body has?

(1} 3
(2] B
(3] 9
(4} 3n

A substance with face centred cubic lattice has density 6250 kg/m® and molecular
weight 60.2. Calculate the lattice constant. (Avogadro number = 6.02 x 10%%)
(1) BA

(2) 8A
(3) 44
{40 10 A

Identify the crystal structure with a = f = 90" y= 120" anda = b zec.
(1) Trigonal

{(2) Monoelinic

(37 Triclinic

(4] Hexagonal

The reeciproeal lattice of an fee lattice is,
{1} an feclattice.

12)  asimple cubie lattice,

{3) abeclattice.

{4} atriclinic lattice.

70. Quasicrystals are,

(1)  Amorphous materials like glass.

(2] Highly ordered crystals,

(3) Nano structures.

(4}  An ordered structure but lacks a translational symmetry.
JL:414-PHY [21]
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71. What is the inter planar spacing between (1 1 0) planes in a simple cubic lattice
with lattice constant 2.813 A ?

(1) 1.989 A
(2) 2.884 A
(3) 1.442 A

(4) 4.078 A

72. The scattering factor of a erystal {f), the geometrical structure factor (F), and
the lattice structure factor (3) are related as,

FE
1) f==
(1) 3
2y 1=F5
(3 /= JFS
o
(4) f==
4y f S

73. Calcuiate the glancing angle on the cube with d,,, = 1.989 A corresponding to
the second order diffraction maximum for the x-rays of wavelength 0.9945 A

(1) 80°
(2) 45°
(3) b60°
(4} 60°

74. The quantum unit ol a erystal vibration is called -

{1} Photon
(2) DPolariton
t3) Exciton
t4) Phonon

75. There are p atoms in the primitive cell of a subgtance. Then select the correct
OTie,
(1} Thereare 3 optical phonon branches and 3p-3 acoustical phonon branches.
i2) Thereare 3 acoustical phonon branches and 3p-3 optical phonon branches.
(3) There are 3p acoustical phonon branches.
{4} 'There are 3p optical phonon branches.

J'}f;;z'itﬁ-PHY [22]
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76. As per Einstein, model, the specific heat (C,) i1s given by,
2 hooyg, FRL
[T e
(1) C[,=3R( r.] 5
kT Hmc ST 1}
L4
2 T |
\ ;
e, = BR[ hing J e :
(2) I{T (QMJF -'k'J'_;_1‘}
g a2
9 ']H FET - 1\]
Ry :
- BR( ] oMM ¢ kT
= i"rllr - L
4) ¢, =3r Mo | ]
L kT | J‘:nnr kT
{(Where R = Universal gas constant, fi = j{_ e = Einstein frequency,
T
k = Bottzman constant, T = absolute temperature).
77. The Hall coefficient is,
(1) directly proportional to the earrier concentration.
(2) inversely proportional to the earrier concentration.
(3) directly proportional to the square root of carrier concentration.
(4) 1inversely proportional to the square root of carrier concentration.
78. Which is NOT correet about a type I Superconductor?
(1} They show complete Meisner effect.
(2) Their behaviour can not be complained by London theery and can only be
understood using BCS theory.
{3) The mapnetisation of these materials drops before reaching the critical
ﬁl’!]d H{
{41 They hehave almost ag ideal super conductors.
JL-414-PHY [23]
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79. The longest wave length in the Balmer Series is,
{Rydberg constant = 1.097 x 10" m™)

(1) 364 nm
(2) 729 nm
(3) 656 nm
(4) 457 nm

80. The selection rule for transitions between vibrational states is
(1) Av=10
(2) Av=+1
(3) Av=0, £1
(4] Av=0, %1, +2

81. InCO, J = 0tod = 1 absorption line occurs at a frequency of 1.15 x 10" Hz
What is the bond length of CO molecule? (m,, = 1.14 x 1070 kg)

{1} 113 nm
(2) 11.3 nm
(3) 1.13nm

(4) 0.113 nm

82, The physical dimension of Planck’s constant is, same as than of
(1} linear momentum.
(2} dimensgion less.
{3} angular momentun.

(4] energy.

Jﬂ'ﬂﬁl’m [24]
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83. Lifting of degeneracy in the presence of magnetic field is called,
(1) Stork cffect.

(2) Zeeman effect.
(3) Paschen - Bach effect.
{4) Population inversion.

B4, The degeneracy of hydrogen atom in n = 4 level i8, (without considering the
electronic spin)

(1) 16
(2) 8
(3) 24
(4) 4
85. What are the possible orientations of j = g T
(1) 3
(2) 2
(3) 1
(4) 4

86. Theterm symbol for the ground state of Sodium is 3 28 1. The possible quantum
2

numbern, {, ; and m; of the outer electron is

' - 1
i n=g. =1, =— m, =%=
(1) : 55 m, :
1 1
(D=L /= 5 = 15
_3 “._1 - 3 +
CPH=EA=L, = =t 1

: . ... 3
t4] n:3JP=DsJ:§Jm.I=t1

JL414-PHY (28]
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87. Frank - Condon principle states that electronic transition takes place much
faster compared to nuclear translations because,

(1) nucleus is positively charged.
(2) nueleus is much massive.
(3} =size of the nucleus is very less.

(4) electrons are negatively charged.

88. Blue lasers are difficult to achieve at ronm temperature, because the ratio of
stimulated emission to spontancous emission coefficients is directly proportional
to,
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89. The importance of a meta stable state in a lasing medium is that
(1) anatom can exist for alonger time in a metastable state.

(2) an atom immediately undergoes a transition to the ground state from a
metastable stale.

(3) The metastable state enhaneces the absorption.

(4} The metastable state can directly be reached from the ground state.

90. What is the purpose of He atom is a He-Ne laser?
(1} The laser transition takes place hetween the energy levels of He.
(21 He atoms help achieve a population inversion in the Ne-atoms.
(3) He atoms help achieve high power.

(4) He atoms helps achieve saturation intensity.
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91, The nuclear density is proportional to,

(1) A
) A=

1
(3) Al
{4) AU

92. Find the repulsive electric foree on a proton whose centre is 2.5 femtometre
from the centre of another Proton. Assume the protons are uniformly charged
spheres of positive change.

(1) 40N
(2) 20N
(3) 45N
(4) HON

93. The binding energy of Neon isatope 1oNe™ is 160.647 Mev. Find its atomic
mass. (mass of Proton = 1.007825 &), (mass of Neutron = 1.008665 1)

(1) 16 u
{2} 18 u
(3) 20
(4} 22y

94. The range of nuclear radius is,

i1y 1= 100 fm
(2) 1- 10fm
(o) B I="80"Tm
(4) 1-— 250 fm
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95. The surface term in semi-empirical binding energy formula is proportional to,

(1) ﬁ’é
2) A%
3 A/
(4) A%

96. Nuclei with same number of neutrons are known as,
(1) Isptopes
(2) Isobars
(3) Mirror nuclei

(4) Isotones

97. Find the number of neutrons in 4Zr®*
(1} 40
(2} 94
(3) 64

(4) 134
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98. How long does it take 60% of a sample of radon to decay?
(Half life of radon = 3.28 days)
{1} 1.968 days
(2) 5.05days
(3) 3.936 days

(4) 4.035days

99. In a fi” emission, n 5P+ B +7?
(1) neutrino
(2) antineutrino
3] pion

(4) photon

100. Aneutron with a kinetic energy of 10* ¢V has a wage length of,
(1) 287x 107 m
(2) 287im
(3) 287 %10 m

4} 287 nm
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