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1.

Match the following column - W Lt
Column | Column i N>
'a| Orbital current (i) Y (p) o n?/Z’ p——
't Magnetic field (B)=S (q) = 2?/n? .
¢ Kinetic energy [_t() 59 (r)= Z!/n’ T ol .f ol _L of E__
'd; Time period (T)2» P (s) > 2}/n° T - n >
1. A->Q BH>P C—H>S DR 3
2 AP BoR C»S D-5Q B Z
YA +R B S C3Q D P N>

4 A—R B-»P C-H>S D-Q

2.

T

'—’Accnrdmg to B;:t_ﬁi'“.‘t'n’rrrespdndencé principle when quanmumber IS

very large — |
) tfrequency of revolution of electron in an orbit is equal to the
frequency of photon emitted when electron jumps from that orbit to
next lower orbit

(B) classical physics approaches quantum physics

(C) waveiength of electron De Broglie wavelength does not depend on
kinetic energy of electron

(D) Energy of electrons are not quantized
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3.

The shorteﬁt;ﬁw';velength' of the Brackett Sertes of a h}drogen like atom’
(atomic number = Z) is the same as the shortest wavelength of the Balmar
series of hydrogen atom. The value of Z is —

(5 2 (B) 3 (C) 4 (D)6
—

— -

i — !,.{ T .
The distance of closest approach of an u-partﬁe fired towards a nucleus '/
with momentum p, is r. What will be the distance of closest approach

when the momentum of a-particle is 2p ?

(A) 2r (B) 4r (-EZ) r/2 AD*) r/4
K= O Loan e
PUoL kAT A

AmM /L';EQ__
A !
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A H-atom mo?'l'ﬁ;with speed v makes a head mision with a H-atom in /

rest. Both atoms are in ground state. The minimum value of velocity v for

which one of atom may excite is -

,(ﬁ’) 6.25 x 10° m/s

(C) 7.25 x 10* m/s

6.

P - . .
For an atom of iﬁﬁ'ﬁ;ving single electron, the followingwavelengths are

observed. What is the value of missing wavelength, x ?

n, orb
E 40mm E‘Iﬂ 1

n- orbt
g, [60mm
= 2 - —_— 11, 0l
(A) 20 (B) 40 (C) 60
5 = Eﬂ' +Er
r P J -+ _{-
/-\ Al P2
, L +L
L “-&o X
o -~ . | o0mM
){ 7

!

@ e

% TN 7= /0 2/ Y
r€x 10”7

(B) 8 x 10° m/s
(D) 13.6 x 10* m/s

T

my =

N

lo-zen

-]
x|D 1.1- oy 3

1
O = Jorly x/b

U = a3 -”'Y

2 ;-:zwo"% -

(%) 120
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7.

A proton moves with a speed of 7.45 x 1’015xrn/5 directly towards a free
proton originally at rest. Find the distance of closest approach for the two

protons. Take mass of a proton = 1.67 x 1072/ kg —
(A) 107" m (8*) 100 m (C)107°m (D) 107 m

7h9'"'Iu _::C- \Va
e O G
Loy ink€: CuninP€ [ 5 - ?UL

+ T '7""“) 348
MV = k__& 29x 6 X | 6x|EXID
22 7 T
_ /.‘g'y;uﬁ‘?)f'?‘f?'?“fxm
Y
8.
If the wavelengtﬁﬁfphntnn emitted due to transitiorf of lectron for 2™ line /

of lymann in hydrogen atom is A, then the wavelength of photon emitted
due to transition of electron for 2™ line of balmer will be -

W I:f ) (B) %l (C) %9 A (D) None of these

. )ﬂ,:— ‘1
|
72°% il

A \Tide)

J
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9,

An electron with kinetic energy SeV is incident on a hatom in its ground
state. The collision:

Mmust be elastic

(B) may be partially elastic
(C) must be completely inelastic
(D) may be partially inelastic

10.
i

The magnetic field at the centre of a hydrogen a:cs'm due to the motion of

the electron in the first Bohr orbit is B. The magnetic field at the centre

due to the motion of the electron in the second Bohr orbif will be -

(A) B/4 (B) B/8 ,(323/32 (D) B/64

AN M C
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11.

by — ’ ~ e
The figure indicatas the EH'FFE; level diagram of an atom and the origin nr/(‘\
sik spectral lines in emisuon (e g. line no S arises from the transition from

level B to A). Which of the following spectral lines will also occur in the

absorption spectrum ?

] [‘
=

— N
(A)4 5.6 - (B8)1,2,3,4,5 6

(€)1,4.6 %1,2,3 s

12.

Ei alll o — ’

tonization energy of a hydmgeruike ion A is’g?é\aier than that of another
hydrogen like ion B. Let; 'E_J?:E__ and _E_represent the radius of the orbit,
speed of the electron, energy of the atom and orbital angular momemtum
of the electron respectively. In ground state—

(A) A% rg (8% Up > Ug (C)Ea > tg (D) LA > L
T
=Y o - —13%67
= T & e
(T-©a > T 8 g6
,.1 '1- - -
/™ > nh
22
7 Co
Zm L
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13.
A particle of charge q and mass m moves in a’cirdular orbit of radius r with

angular speed . The ratio of the magnitude of its magnetic moment to

that of its angular momentum depends on

(1) ©» and q (B) m,qand m ‘% qand m (D) ® and m

[
p—

M . q
L am

14.

The transition from the state n = 4 to n = 3 in a hydrogen-like atom results

in ultraviolet radiation. Infrared radiation will be obtained in the transition

(A)2 > 1 (B) 3 — 2 {C)4 > 2 %54.4
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15.

If Bohr's ThEory is applicable to 100me2§3 then radius of 5™ orbit’in

Bohr's unit is —

(A) 100 W 1/4 (C) 4 (D) 257
-
/Z - Jto .27_-
| - _
o x RS <L) umne
- o0 _
16.

e

- " ‘____.nl'" ‘ ﬂ =
When an electron in an atom goes from a lower to a higher ord, then choose

correct statement for its kinetic energy (K.E.) and potential energy (P.E.) -
(A) K.E. increases but P.E. decreases

(B) K.E. increases and P.E. also increases

M.E, decreases but P.E. increases

(D) K.€. decreases and P.E. also decreases

_ Ll
o Qp) )
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17.

SATEMENT-1 : 75% of radioactive nucleus remains active after 200 days

for an element of half life 100 days. _inoo“ép

SATEMEENT-2 : N = Ng (1/2)t /Twhere symbols have usual meaning. cxwu)‘ '

(A) Both SATEMENT-1 and SATEMENT-2 are true

(B) Both SATEMENT-1 and SATEMENT-2 are false
(C) SATEMENT-1 is true but the SATEMENT-2 is false.

%) SATEMENT-1 is false but SATEMENT-2 is true

18.

In Rutherford’s a-particle scattering experiment, the ratio of number 6f a-

particles scattered through an angle of 602 and 1202is -
(A)1:2 (B) V3 :1 (C)3:1 2r)9:1

N o< L
o) \,.
N, Simi(es) - | DBxx{ =

9
Wy smi(m) [PV
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19.

LB . 4
When electron revolve in a stable orbit ﬂ'\en which one acceleration

produces -
,(yrﬂadial (B) Tangential (C) Both (D) None
20.
I ~ - ;
An energy of 24.6 eV is required to remove on;\of the electrons from a /

neutral helium atom. The energy in eV required to remove both the

electrons from the neutral helium atoms is -

AK*) 79 (B) 51.8
(C) 49.2 (D) 38.2 -
E WA = glfsw_r')i{‘fw
He! €= i%exE > 11
7.)1’ YL T
- 126x Y4
g s SN

21.

"The mean lives of a radioactive substance are 1620 year ahd 40S year for a-
emission and [}-emission respectively. Find the time during which three-

fourth of a sample will decay if it is decaying both by u-emission and [}-

emission simultaneously.
(A) 249 years /() 449 years

Top - 32 j - e
(C) 133 years (D) 99 years — 07
3 Nz Re
gn
Aoy = A ¥ia LI
o2 L o+L Z
SRR L 5 B B
- - .--S/ -‘f.( ) J s v ll~
Aok ‘- y ‘}{?H%f - 32V \‘J , R&x324x0']
g | U‘: hyayr

Opp to Shriram Urban. Co-Op Bank, Near Tanishq Jewellery, Laxmi Nagar - NAGPUR - 22 (Ph - 8329100890)

Scanned with CamScanner



SANTOSH YADAV PHYSICS ACADEMY Atoms & Nuclei || Practice Test Solutions

22.

The phenomenon in which the masses of a particle and an antiparticle
disappear to reappear as energy is called -

(A) Pair production nnihilation
(C) Cerenkov radiation (D) Compton scattering
23.

Tritium (‘1) has a half-life of 12.5y against beta decay. What fraction of a
sample of tiitium will remain undecayed after 25y ?

Wl/d (B) 3/4 (C)1/2 (D) 3/8
No

————

‘A

_ ~ o
A=

:

24.

. ol AR e '
Two radioactive sources A and B of half lives of 1 hour and 2 houré

respectively initially contain the same number of radioactive atoms. At

the end of two hours, their rates of disintegration are in the ratio of -

(A)1:4 (B)1:3 (C)1:2 A4P*11:1
. L
o o
ar - AN o 2%
>
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25.
The activity of a radioactive element decreases ;U'Dne-third of the original
activity lg in a period of nine years. After a further lapse of nine years its
activity will be -
l - W_ﬂ o
{A) 0 (B) 3 IU 9 (D) 6
26.

. A freshly pre;ared radio active source of halfMife 2 hours emits radiation’
of intensity which is 64 times the permissible safe level. The minimum

time after which it would be possible to work safely with this source is—

(A) 6 h y) 12 h (C) 24 (D) 128 h
Ao JE
)( —_— Y g-z :?-—h

(21 Ao
6Y ".: "N
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27.

22 . IR /
Ne nucleus, after absorbing energy, decays into two a- particles and an
unknown nucleus. The unknown nucleus is -

(A) Nitrogen %)/Carbon (C) Boron (D) Oxygen

14
ve —>_Y “3""(4”*"): =

/0 ?frj] @ -_—_ 5

"H-..,_‘ -

28.

A radioactive i;utupe Is being produced at a c?n-!h;nt rate X. Half-life of /

the radioactive substance is Y. After some time the number of radioactive

nuclei become constant. The value of this constant is:

s (B)XY  (C)(XY)In(2) D)

- X
Qs gpd=x Tttt L.
g ——t A — | X,%I/)

D 692>

= KX

T
~
>
1y
®
N\
&
X
I
D
»
X
—
--{:

e
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29.

N ’
There are two radioactive substances A and B. Decay constant of B is two

times that of A. Initially both have equal number of nuclei. After n half

an d
lives of A rate of disintegration of A is B times rate of disintegration of B . - 31
M /& . L

The value of nis:

(A) 1 (B) 2 M (D) all of these NN“ - 8 Am nNa
- 16 N»n
yal H e
| NE .16 ph
Aa /\G‘:"?Aﬂ ; ;7’1 }'&T
| ‘;H = [6-

NF ~Np
| 71::((’!/;9& ;ﬁ_/}__‘?@

. t9 - y
.nt 7’8 - ' ‘ .
Té] 2 — (H4)e () A ;ﬂfgff{

30.

A y-ray 'phoic;—i in emitted: NG

(A) after ionization of an atom

(B) due to conversion of a neutron into a proton in the nucleus

L-é')/after de-excitation of a nucleus

{D) due to conversion of a proton into a neutron in the nucleus

31.

| - e S
A Cudieus with [ = 92 emits the following in 3 5;1:|uence : f
’ /!
S UC TS TS 1141, 1, R,

P, B, o
- - - T =

“he J ot the resulting nucleus is -

A' T4 (B) 76 /5”?3 (D) 82
+ 8« H".+q*,49+2p@m7
K= Y (ae) + 1 p (-
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32.

The radioactivity of a sample is R; at a time T‘}nd R,atatime T, If the ’

half-life of the specimen is T, the number of atoms that have disintegrated
In the time (T, -T,) is proportional to -

(A)(Ry T, —R, T,) (B) (R, —R;) Mnl —R;) T (D)(R;,=Ry)/T

S .T. 0613 .
ﬁ __..--r o 'é/?_ --'T-' ﬁ =
7 K/ =, /\ N! : _

33.

|

_*' =

The counting rate observed from radinactﬁ\suurce at t = 0 second was /
1600 counts per second and at t = 8 seconds it was 100 counts per second.

The counting rate observed, as counts per second at t = 6 seconds will be

(A) 400 (B) 300 * 200 (D) 150
-0 Ao /670
fﬂ;( %\/ ﬁkg% yg[h@;;?:;
(. &R =75 Lt | > 52
~ &/
{65 x e & | '0?/{__; 6o ¢
J =Y “° J 5 Y
773
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34,

The intensity of gamma radiation from a éiveﬁ source is |. On passing
through 36 mm of lead, it is reduced to I/8. The thickness of lead which

will reduce the intensity to |/2 will be -
(A) 6 mm (B) 9 mm (C) 18 mm 2 mm

35.

i

T o
“ne traction of atoms< of radioactive elem}\t that decays in_6 days is 7/8.

“he fraction that decays in 10 days will be -
A 70/80 (B) 77/88 }9{31/32 (D) 35/36

ﬂp N‘:- Na = No
gﬁ/ﬂg 'V; 32_

5 - M-"'N
S C;%iflu "[ WA W7
y ;A |

A4 -
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36.

AN

The activity of a radioactive sample is A, at time t}and A;attimet,. If Tis

average life of sample then the number of nuclei decayed in time (t, — t,)

IS -

(A)A; t; — A, t, (B) (A=A,

(C) (A —A;) (1 - ty) y’) (A1 —Ay) T

37.

Consider the nuclear reaction X?® —» A !9 + B®_¥ the binding energy per

nucleon for X, A and B are 7.4 MeV, 8.2 MeV and 8.1 MeV respectively,

then the energy released in the reaction -

5971 70 MeV  (B) 200 MeV  (C) 190 MeV (D) 10 MeV
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38.

When a free neutron decays to form a proton and an electron, then
choose the incorrect statement.

(A)the reaction may be expressed as on' » ,P' + e’ X

(B) every electron comes out with the same energy X

(C)the electron shares the major part of the energy released b

y& ail the above

| / o T T
oﬂ/""’//p_*"'c + P

39.

e — AN\
Let Fpp , Fpn and Fpn denote the magnitude of th;\mt force by a proton

on a proton, by a proton on a neutron and by a neutron on a neutron
respectively. Neglect gravitational force. When the separationis 1 fm, -

(A) Fpp > Fpn = Fnn (B) Fpp = Fpn = Fnn
(C) Fpp > Fpn > an {pr < Fpn - an

,::f’-}ﬂ = Fn-n ) pf,p- S

40.

Binding ereTgy per nucleon vs massAlimber curve for nuclei is, shown in
the figure. W, X, Y and Z are four nuclei as indicated on the curve. The

process that would release energy is—

*
5 <
8 |-
|
3 E '
I,HE'I
TALXC [¢=11) y
s Aen
I 30 60 50 120
(A)Y »2Z2 X (B)W »Y+ZX
(5°) W > 2Y (D)X »Y+2ZK
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41.

For pair production i.e. for the productio-r}'uf electron and positron ’

incident photon must have minimum frequency of the order of —

(A) 10'%/sec Mlﬂ“/sec (C) 10%°/sec (D) 10%Y/sec

42.

. Ll - . A % = | -
If radius of the ;| Al nucleus is estlmated}b be 3.6 Fermi, then the radius
of 2’ Tenucleus be nearly -

(A) 4 Fermi (B) 5 Fermi (;/"‘) 6 Fermi (D) 8 Fermi

\%
?ﬁ(ﬂ)} o C

\/.

¥ (ﬁ_? g
,}C;‘Mw" 5 _-5___7_ )
— 725 5

03
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a3.

In pair annihilation electron and positron cnmhi;;d\ﬁ form photon. In
this process -

(A) Heavy nucleus is required for the process to occur

(B) Two photons are formed which move in same direction

P‘)’Twn photons are formed which move in opposite direction

(D) Linear momentum is not conserved

44,

it there 1s a3 mass defect of 0.1% in nucléér'\‘flssion, then the energy

released in the fission of 1 kg mass would be -
(A) 2.5 x 10° kWH {B*) 2.5 x 107 kWH
(C) 2.5 x 109 kWH (D) 2.4 x 10—/ kWH

A = C?"/'/I “j
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45.

- i N N
Thermal neutron means %\ |

(A) neutron being heated X

(B) the energy of these neutrons is equal to the energy of neutrons ina ¢
heated atom.

[’%ﬁzse neutrons have energy of neutron in a neutron gas at normal ~.
temperature

(D) such neutrons gather energy released in the fission process

K - g K T SHaNE
46.
The Smnca ™ass of fissionable material s -
A 1 Kg egurvalent
),E‘} Minimurm mass needed for chain reaction
1C The -est mass equivalent to 10" joules
o 7.5 kg
47.

-. /

Calculate the binding energy of the deuteran which cun;.;ists of a proton and
a neutron, given that the atomic mass of the duteron is 2.014102 u —

(Take mass of proton and neutron as 1.007825 amu 1.008665 amu)

(A) 0.002388 MeV (B) 2.014102 MeV

(C) 2.016490 MeV y‘) 2.224 MeV

é\ |Ht£ F+T\

p) € O 002>88 xQ3) -5 Mev

T &2AYMeV

Mp+Mp = | 067892%
+ l-008¢6¢T
<-01€ Y9 Q Omy

AN = KR-+01¢uyo
— 01V 102

0 ®0238Famu-
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48.

The half life period of a radioactive element X is same as the mean life
time of another radioactive element Y. Initially both of them have the
same number of atoms. Then -
(A) X & Y have the same decay rate initially
(B] X & Y decay at the same rate always

" Y will decay at a faster rate than X
(D) x will decay at a faster rate than Y

o (bra)y = Ty | Memseme.

49.

An electron in H-atum makes a transition fromn=3ton = 1. The recoil

mo tum of H-atom will be-
ﬁ:hm'”ws (B)6.8 x 107" N s

(C)6.45 x 107" N s (D)6.8x 107" Ns
MYV P-€
20 Th
;
Reron )
Hyd ol
\j -27
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50.

w

The orbital velocity of elettron in the ground state of hydrogen is v. If the
electron is excited to energy state — 0.54 eV, its orbital velocity will be -

v Y v
Alv B3 WN3 (D7

-

V2 U=V : UL
/SOl Guowdl piade = V o YL S
—_— =S Ofley
—_— _ _ - 085
—_— - __é_rl.g'gy‘
— — __3.[,(‘4
— — 13 (e
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