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Chapter 20. Atoms and Nuclei

Radioactive material “A" has decay constant
‘8 A" and material B’ has decay constant ‘A’
Imitially they have same number ol nuclei
Alter what time, the ratio of number of nucle:
of material “B" to that “A" will be ;?
] | I I
7 ® @ @ @3
(NEET 2017)

(a)

The ratio of wavelengths of the last line of
Balmer series and the last line of Lyman series
15

(a) 1
(¢) Q.5

(b) 4
(dy 2 (NEET 2017)

If an electron 1n a hydrogen atom jumps from
the 3" orbit to the 2™ orbit. it emits a photon 6
wavelength A. When it jumps from the 4" orbit
to the 3* orbit, the corresponding wavelength
ol the photon will be

]ﬁl l E}}L
(a) 75 (b) 6 (€)

20 20
@ A
4 (d) 3
(INEET-IT 2016)

The half-life of a radivactive substance 1s 30

minutes. The tme (in minutes) taken between

40% decay and 85% decay of the same

radioactive. substaree 1s

(a) 15 by 30 (¢c) 45 (d) 60
(NEET-1I 2016)

Givefitthewalue of Rydberg constant 1s 10" m’

' the wave number of the last line of the Balmer

series m hydrogen spectrum will be

(@) 025%x107m" by 25%x10"m "

(¢) 0.025x10"m™" (d 05%x10m™
(NEET-I 2016)

When an o-particle of mass m moving with
veloeity v bombards on a heavy nucleus of
charge Ze, its distance of closest approach
from the nucleus depends on m as

I I l

(a) 5 (b)) m () — (d)
m m m

(NEET-I 2016)
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A nucleus of uranium decays at rest into nucles
of thortum and helhum. Then
(a) The helium nucleus has more momentum
than the thorium mueléus:
(b) The hehhum nucléus has less kinelic
energy than theé thorium nucleus
(¢) The helhium nueleus has more kinetic
energy than the thorium nucleus.
(d) The hehum nucleus has less momentum
than the thorium nucleus.
(2015)

In the spectrum of hydrogen, the ratio of the
Jemgest wavelength in the Lyman series to
fhe longest wavelength in the Balmer series

(d)
(2

9

- e

15)
If radius of the EE?,'AI nucleus 1s taken to be

: .19 :
g 1 1] ] [ CICLUs 185 TIE
RM then the radius ol IﬂT nucleus 1s nearly

1/3
4 13
o S5 y | — R
(a) ERM (b) 53] Al
1/3
53 5
T il
(c) [13] Al (d) 3 Al

(2015 Cancelled)

Consider 3" orbit of He* (Helium), using non-
relativistic approach, the speed ol electron n
this orbit will be [given K'=9 = 107 constant. Z
=2 and /1 (Planck’s Constant) = 6.6 x 107 ] 5]
(a) 0.73 = 10°m/s (b)y 3.0 = 10%m/s

(¢) 2.92 % 10°m/s (d) 1.46 = 10°m/s
(2015 Cancelled)

Hydrogen atom in ground state 1s excited by

a monochromatic radiation of A = 975 A

Number of spectral lines in the resulting

spectrum emitied will be

(a) 3 by 2 (c) 6 (d)y(r 10
(2014)
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The binding energy per nucleon ot and nucler
are 5.60 MeV and 7.06 MeV respectively. In
the nuclear reaction

ILi+H — 3He + 3He+Q
the value of energy O released 1s
(a) 19.6 MeV (by =2.4 MeV
(¢) 8.4 MeV (dy 17.3 MeV
(2014)

A radioisotope X with a half life 1.4 = 10°
vears decays to I which 1s stable. A sample
of the rock from a cave was found to contain

Nand ¥ in the ratio 1 : 7. The age of the rock

s
(a) 1.96 x 10" years
(¢) 4.20 x 107 years

(b) 392 = 10? years
(d) 840 x 107 years

(2014)
Ratio of longest wave lengths corresponding
to Lyman and Balmer series in hyvdrogen
spectrum 15

79 5 g 2
(a) (D) (c) () 2

29 31 27
(NEET 2013/

. A certain mass of Hydrogen is changed to

[Helium by the process of fusion. The mass

defect 1in fusion reaction 15 0 02866 . The

energy hiberated per uis (given 1 u=931.MecV)

(a) 6.675MeV (by 13.35 MeV

(¢) 2.67MeV (d) 267 MeV
fNEET 2013)

The half life of a radidactiVe isotope “\” 1s 20
vears. It decays tecanofhier element “1” which
15 stable. The.two elements X" and )" were
found to be - fhe ratio | © 7 m a sample of a
given rock Fhemage of the rock 1s estimated to
be

(a) 80 vears
(¢) 40 wears

(b) 100 vears
(d) 60 vears

(NEET 2013)

How does the Binding Energy per nucleon

vary with the mcrease in the number of

nucleons?

(a) Decrease continuously with mass number,

(b) First decreases and then increases with
merease i mass number.

(¢) First mecreases and then decreases with
merease m mass number.

(d) Increases
number.

continuously with mass
(harnataka NEET 2013)
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An electron 1in hydrogen atom makes a
transition n, — n_, where n and n, are principal
quantum numbers ol the two states. Assuming
Bohr's model to be valid, the time period of
the electron m the imtal state 1s eight times
that in the final state. The possible values of
n, and n, are
(@) n,=6andn,=2 (b) n,=8andn,=1
(¢) ny=8andn,=2 (d) n =4andn,=2
(Karnataka NEET 2013)

at-particles, [J-particles and y-ravs are all having

same energy. Their penetrating power in a

given medium in increasmg order will be

(a) v, o, P (B -0, B,y

(¢) B, oy (dyr B.y. o
(Ka¥nataka NEET 2013)

Electron m hydrogen atom first jumps from third
excited state to second excited state and then
from second €xXCited to the first excited state.
Thesratig“of the wavelengths A, : A, emitted in
thé tWwe Cases 18

7 27 27 20
H: O ©F @5
(2012)

If the nuclear radius of Al 15 3.6 fermi. the

approximate nuelear radius of “Cu in fermi is

(a) 2.4 (b 1.2 (¢) 48 (dy 36
(2012)

A mixture consists of two radioactive materials
A, and A, with half lives of 20 5 and 10 s
respectively. Imitially the muxture has 40 g of
A, and 160 g of 1., The amount of the two n
the mixture will become equal alter
@ 60s (b) 80s (¢) 20s (d) 40s
(2012)

An electron of a stationary hydrogen atom
passes from the fifth energy level to the ground
level. The veloeity that the atom acquired as a
result of photon emission will be

24hR 25hR
(@) 25m (b) 24m
25m 24m
(c) YT (d) R (2012)

(m 1s the mass of the electron, R, Rydberg
constant and 1 Planck’s constant)

The transition from the staten=3ton=11ma
hvdrogen like atom results in ultraviolet
rachation. Infrared radiation will be obtained
i the transition from
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(a) 2—>1
(c) 4—2

by 3—=2
(d) 4 —3
(Mains 2012)

. The half life of a radioactive nucleus 1s 50 days.

The time interval (1, — 1,) between the time /7,
o |

when 3 of 1t has decayed and the time ¢, when

% of it had decaved 1s

(a) 30 days

(¢c) 60 days

(b) 50 days
(d) 15 days
(Mains 2012)

The wavelength of the first line ol Lyman series
for hydrogen atom 1s equal to that of the
second hine of Balmer series for a hydrogen
like 1on. The atomic number Z of hydrogen like
101 18
(&) >
(c) 1

(b)y 4

(d) 2 (2011)

The hall’ hife of a radicactive 1sotope X 1s 50
vears. It decays to another element 1" which 1s
stable. The two elements .\ and 1" were found
to be in the ratio of 1 © 15 1n a sample of a given
rock. The age of the rock was estimated 10 be
(a) 150 years (by 200 vears

(c) 250 vears (dy 100 vears (20/7)

The power obtained in a reactor nsing [T
disintegration 15 1000 kW, The dnass.decay of
U™ per hour 1s

(a) 10 microgram
(¢) 40 microgram

(b) 20 rmierogram
(d) Tmicrogram
(2011)

A radioactive mueleus of mass M emits a
photon of frequeney wand the nucleus recoils.
The recoilenergy will be

(a) M= (b)y h*v/2M€*

(¢) Zero (dy Ao (2011)

A nucleus Y emits one o particle and two
[ particles, The resulting nucleus is

@ Mooz @by M-8z
© ™4x @ N3Y 2011

[‘usion reaction takes place at high temperature

because

(a) nuclel break up at high temperature

(b) atoms get 1omsed at high temperature

(¢) kinetic energy 1s high enough to overcome
the coulomb repulsion between nucle:

molecules break up at high temperature
(2011)

(d)
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An electron n the hydrogen atom jumps from
excited state » to the ground state. The
wavelength so emitted 1lluminates a
photosensitive material having work function
2.75 eV, If the stopping potential of the
photoelectron 15 10 'V, then the value of » 15
(a) 2 (b) 3
(¢c) 4 (d) 5 { Mains 2011)
Two radioactive nucler P and O, m a given
sample decay into a stable nucleus R. At time
f =0, number of P species are. 4 N and that of
QO are N, . Halt-life of P (foreonversion to R) 1s
I minute where as that of'@ is 2 minutes.
Imitially there are no macler of 'R present in the
sample. When number of mucler of P and O are
equal, the number of'nucler of R present in the
sample would.be

2 2

( Mains 2011)

(@) 2N, B 3N, (¢

Ottt of the following which one 1s not a possible

senergy for a photon to be emitted by hydrogen

atom accordmg to Bohr's atomic model?
(a) 0.65eV (b) 19eV
(c) 1l.1eV (d) 13.6eV
(Mains 2011)

. The mass of a '3 L1 nueleus 1s 0.042 u less than

the sum of the masses of all 1ts nucleons. The
binding energy per nucleon of ;].i nucleus 1s
nearly

(a) 46MeV (b) 5.6 MeV

(¢) 3.9MeV (d) 23MeV  (2010)

The activity of a radioactive sample 1s
measured as N, counts per minute at { = 0 and
N e counts per minute at ¢ = 5 munutes. The
time (1n minutes) at which the activity reduces
to hall its value 1s

log, 2 ) e
(a) ﬁbag (b) log, 2
(¢) Slog,2 (d) Slog 2 (2010)

The energy of a hydrogen atom i the ground
state 18 =13.6 eV. The energy of a He' 1on mn
the first excited state will be

(a) —13.6eV (by =27.2eV

() —544eV (d) -68eV (2010)

, 1 =
An alpha nucleus of energy 5 mo~ bombards

a heavy nuclear target of charge Ze. Then the

&
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distance of closest approach for the alpha
nucleus will be proportional to

2 1 1

(a) - (by v ) (d) —

ZI'." m tj"i"
(2010)

The decay constant of a radio 1sotope 18 A, If

A, and A, are 1ts activities at times f, and {,

respectively, the number of nuclei which have

decayed during the time (1, —1,)

(a) At —A4.t, (b) A, —d,

(c) (A, =A)A (d) MA, -4,
(Mains 2010)

The binding energy per nucleon i deuterium
and hellum nucler are 1.1 MeV and 7.0 MeV,
respectively. When two deuterium nuecler fuse
to form a helum nucleus the energy released
in the fusion 1s
(a) 23.6 MeV

(¢) 28.0 MeV

(b) 2.2 MeV
(d) 302 MeV
(Mains 2010)

In the nuclear decay given below

A A A4 A-4

X =gl —¥ 7 B%— 3748,
the particles emitted n the sequence are
(a) v. B, o (b)y fy.a

(€) o Py (d) P.oy
(2009, 1993)

The number of beta particles emitted by a
radioactive substance 1§ twice thernumber of
alpha particles emitted by 71 The resulting
daughter 1s an

(a) 1somer of paresit
(¢) 1sotope ofparent

(b) 1sotone of parent
(d) 1sobar of parent
(2009)

In a Rutherford: seattering experiment when a
projeélile of eharge z, and mass M, approaches
a largétmucleus ol charge z, and mass M, the
distance of closest approach 1s r,, The energy of
the projectile 1s

(a) directly proportional to z,z,

(b) mversely proportional to z,

(¢c) directly proportional to mass M,

(d) directly proportional to M, = M, (2009)

The 1omization energy of the electron mn the
hydrogen atom in its ground state 15 13.6 eV,
The atoms are excited to higher energy levels
to emit radiations ol 6 wavelengths. Maximum
wavelength ol emutted radiation corresponds
to the transition between

46.

47

48.
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n=3ton=1 stales
n=21ton=1 states
n=41on =73 stales
n=3ton=2 states

(a)
(b)
(c)
(d) (2009)

If M{A. 2. .-HF and M denote the masses of
the nucleus 7 X, proton and neutron
respectively in units of u (1 u= 9315 MeV/c?)
and BFE represents 1ts bonding energy in MeV.,
then
(a) M(A, Z)=7M +UA-2M —BE
(by M4, 2)=ZM, + (A - 2N, + BEIC
(€) M(A, 2)=ZM + (A SZIM, =BEIC’
(d) M(A, 7)=7ZM + @=2DM, + BE

(2008, 2004)

Two nucler have their mass numbers 1n the
ratio of 123 The ratio of their nuclear densities
would be

(b) 1:1

d) 3:1 (2008)

T'he ground state energy of hydrogen atom 1s
<1376 V. When its electron 1s in the first excited
slite, 1ts excitation energy 1s
(a) 102eV (by O

(c) 34eV (d) 6.8eV  (2008)

Two radicactive matenals X' and X, have decay
conslants 5A and A respectively, If mmitially they
have the same number of nuclei, then the ratio
of the number of nucler of X to that X, will be
|/e alter a time

(a) 1/4A (b) e/A

(c) A (d) lzl (2008)
Two radioactive substances .4 and B have
decay constants 5A and A respectively. At
t = () they have the same number of nuclei. The
ratio of number of nucler ol A to those of B will
be (1/e)” aller a time interval

(a) 4A (b) 2A

(¢) 112 (dy 1/4i (2007)

In a radicactive decay process, the negatively
charged emutted P-particles are

(a) the electrons produced as a result of the
decay of neutrons nside the nucleus
the electrons produced as a result of
collisions between atoms

the electrons orbiting around the nucleus

(b)

(c)
(d)

the electrons present inside the nucleus,
(2007)
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[n a mass spectrometer used for measuring
the masses of 1ons, the 1ons are mitially
accelerated by an electne potential 1" and then
made to describe semucircular paths of radius
R using a magnetic field B. If T"and B are kept

charge on the ion

constant. the ratio e will be
mass of the 1on

proportional to

(a) 1/R° (b)y R

(¢) R (dy /R (2007)

A nucleus ﬂX has mass represented by

M (A, 2. If .-U!, and M, denote the mass of

proton and neutron respectively and B.E. the

binding energy in MeV. then

(@) BE. = [ZM, + d - DM, — M(A, e

(b) BE. =[2M, + AM, - M(A, Z))c°

(¢) BE. =MA, 2)-ZIM, - A -2M,

(d) BE. =[MA, 2)-2ZM, - (4 —2)M,]c".
(2007)

" 1 . %
I the nucleus r;‘r Al has a nuclear radius of

125
32

about 3.6 Im. then 2 Te would have 1ts radius

approximately as
(a) 9.6 fm
(¢) 4.8 [m

(b) 12.0fm

(d) 6,0fm. (2007

. The total energy of electron 1n the gromd

state of hydrogen atom1s - 13 .6 eV Thekinetic
energy of an electron in the hirglrexciled state
1S

(a) 6.8eV
(c) 1.7eV

(b] 13 GeV

@ 34eV.  (2007)

lomzation potenmal of hydrogen atom 1s 13.6
¢V. Hydrogen atoms i the ground state are
excited by anenoehromatic radiation of photon
energy 1271 eVl According to Bohr's theory,
the speefral lines emitted by hydrogen will be
(b) two
(d) four

(a) eme

(¢) three (2006)

In a radioactive material the activity at time ¢
1s K, and at a later time /5. it 1s K>, I the decay
constant of the material 1s A, then

(@) Ry =K, (b)y R = sz_}‘”' g

©) R =R (d) Ry = Ra(talty).
(2006)

. The binding energy of deuteron i1s 2.2 MeV

and that of gHE: 1s 28 MeV. It two deuterons
are fused to form one gHe then the energy

released 1s

60.

61.

62.

63.

64.
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(a) 30.2 MeV
(¢) 23.6 MeV

(b) 258 MeV
(dy 19.2 MeV.(2006)

. The radius of germanium (Ge) nuchde 1s

measured to be twice the radius of EBE" The
number of nucleons i Ge are
(a) 72 (by 73

(c) 74 (d) 75 (2006)

In the reaction I':H + fH 3 %HE: + :}u. 1f

the binding energies of [H, {H and ;He are
respectively a. b and ¢ (11 MeV), then the
energy (in MeV) released m this reaction 1s
(@) at+ b +e By @« +b-c

(¢ ¢—a—b @ ¢ +a— b(2003)

The total emergy of an electron in the first
excited staté of hydrogen atom is about
- 3.4 eV [ts Kimetic energy in this state 1s
(a) 34 eV (b) 6.8eV

(¢) =34deV (d)y —6.8eV. (2005)

Which one of the following pairs of nucler are
isotones?

) 148e’, 3,Ga”’
(c) .-Jr:Mﬂtu.. 4¢]qu:

(b) 3St™, 3Sr°
{d} ](;Cﬂq”.. |533-.

(2005)
In any fission process the ratio

mass of lission products
18

mass of parent nucleus
(a) equal to 1
(b) greater than |
(¢) less than 1

(d) depends on the mass ol the parent
nucleus. (2005

Energy levels 4. B and (' of a certain atom

corresponding to mereasing values ol energy

ie. By < Eg < Ep. If Ay, As and A5y are

wavelengths of radiations corresponding to

transitions ' to B, B to 4 and C to 4

respectively. which of the following relations

18 correct?

Ads

A+ A,

(d) A =247+ Ay
(2005, 19%0)

(a) As =M +As (b) A=

f:U} }LL‘I'?L.:"‘}L;:D

Fission of nuclel 1s possible because the

binding energy per nucleon i them

(a) 1ncreases with mass number at low mass
numbers

&R www.studentbro.in
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(b) decreases with mass number at low mass
numbers

(¢) ereases with mass number at high mass
numbers

(d) decreases with mass number at high mass
numbers. (2003)

A nucleus represented by the symbol ;X has
(a) Z neutrons and A4 - Z protons

(b) Z protons and A — Z neutrons

(¢) Z protons and A neutrons

(d) A protons and Z — A neutrons (2004)

If 1 a nuclear fusion process the masses of the

fusing nucler be my and m- and the mass of the

resultant nucleus be m;. then

(a) my=my + m; (b) miy = |my = m;)|

(d)y ms = (my +m-)
(2004)

(¢) my < (my +m4)

The Bohr model of atoms

(a) Assumes that the angular momentum of
electrons 1s quantized.

(b) Uses Emstem’s photoelectrie equation.

(¢) Predicts continuous emission spectra for
atoms,

(d) Predicts the same emussion spectra for all
types of atoms. (2004)

The half life of radium 1s about 1600 years Of
100 g of radium existing now, 2§ gWwill remain
unchanged after
(a) 4800 years
(c) 2400 vears

(b) 6400 years
(d) 3200 vyears
(2004)

An electron w'mnt‘l[rg: round the nucleus ol a
hydrogen atom m a circular orbat of radius »
The CodlomiB foree F between the two is

X 74
() Ay (o =3

3 el

©) K57 ) ~K57
¥ r

k|
— ]
(WhETE K= 411:Eﬂ)

Solar energy 15 mamly caused due to

(2003)

(a) burming of hydrogen n the oxvgen

(b) lisston ol uranium present in the Sun

(¢) fusion ol protons during synthesis of
heavier elements

(d) gravitational contraction (2003)
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The volume occupied by an atom 15 greater
than the volume of the nucleus by a factor of
aboul
(a) 10
(¢) 10"

(b) 10°

(d) 10" (2003)

A sample of radioactive element has a mass of
10 g at an mstant ¢ = (), The approximate mass
of this element n the sample alfter two mean
lives 1s

(a) 135¢g
(¢) 370 g

(b) 250 g
(d) 630 g
In which of the following systeéms will the
radius of the first orbit fm= 1) be mimmum ?
(a) doubly 1omzed Tithium
(b) singly 1omized hehwm
(¢) deuterimm atom

(d) hydrogen-atom

(2003)

(2003)

The mass™of proton 1s 1,0073 u and that of
netitronds 10087 u (u = atomiec mass unit). The
binding energy of $He 1s

(Given helium nucleus mass = 4.0015 u)
(@) 0.03051] (b) 0.0305 erg
(¢) 28.4 MeV (d)y 0061u (2003)

The mass number of a nucleus 1s

(a) always less than s atonuce number

(b) always more than its atomic number

(¢) sometimes equal to its atomie number

(d) sometimes less than and sometimes more
than 1ts atomic number (2003)

A nuclear reaction given by
. r 1 i
» X2 ¥ 4 " 4§ represents

(a) [-decay
(¢) fusion

(b) y-decay
(d) fission (2003)
Which of the following are suitable for the
fusion process’

(a) hght nucler

(b) heavy nuclel

(¢) element lymg m the middle of the penodic
table

(d) mauddle elements, which are lyving on
binding energy curve. (2002)
A sample of radioactive element contaming
4 = 10" active nuclei. Half life of element is
10 days. then number of decayed nucler after
30 days
(@) 0.5x 10"
(€) 3.5x%10"

(b) 2 x 10'°
() 1x 10" (2002
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A deutron 15 bombarded on E{]'“ nucleus then
(-particle 1s emitted. The product nucleus is
. 3 0

(a) ;N (b) 5B’

(¢) 4Be’ (dy N (2002)

Which rays contain (positive) charged
particles?

(b) B-rays

(d) X-rays. (2001)

() oO-rays
(c) y-rays

X(n, &) iLi, then X will be

(a) 'iB (b)y B

(¢c) 'iBe (d) iHe. (2001)

Half hie of a radivactive element 15 12.5 hour
and 1ts quantity 1s 256 g Alter how much time
its quantity will remam 1 g?

(a) 50 hrs (by 100 hrs

(¢) 150 hrs (dy 200 lws. ¢2001)

The interplanar distance 1n a crystal 1s
2.8 % 10 ¥ m. The value of maximum wavelength
which can be diffracted
(@) 28 % 10" m
(¢) 14%10"%m

(b 5.6 x 105
(d) 7.6 x 107 nu

L2000 )

The energy ol hydrogen atom.an " otbit is E,
then the energy in n™ orbik of ‘singly iomsed
helium atom will be
(a) 4E,
(o) 2E,

{h‘J E rr""

() EJ2. (2001

M, and M, representithe mass of neutron and
proton re§peetively. An element having mass
M has N nemtrems and Z protons, then the
corvect felation will be

() M&aWN- M, +7Z M)

(b) M> (N M, +7Z M,

(©) M= {N-M,+Z M,

il
(d) M=N {M,+ M,

A (2001)

Energy released i nuclear fission 15 due to

(a) some mass 1s converted into energy

(b) total binding energy of fragments 1s more
than the binding energy of parental
element

total binding energy of fragments 15 less
than the binding energy of parental
element

(c)

87.

89.

9240,

1.

92.

93.
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(d) total binding energy of fragments 15 equal
to the binding energy ol parental element.
(2001)

For the given reaction. the particle X 1s

€' = B HB Y
(a) neulron (b) anti neutrino
(¢) neutrino (d) proton. (2000)

Maximum [requency of emission is obtained
for the transition

(b =6Gton=2
@) »="2ton=0,

fa) n=2ton=1
(e n=lton=12

(2000)
The relation betweendmand 7' » as (7,2 — half
lile)
In2
(a) Tyar= B T M2=A

(c) "1;1;1#3_-- d) (A+T;,)=In2.

(2000)

Niuclear fission is best explained by

(a) liqud droplet theory

(b) Yukawa m-meson theory

(c) independent particle model of the nucleus

(d) proton-proton cvele. (2000)
The hife span of atomic hydrogen 1s

(a) fraction of one second

(b) one year

(¢) one hour

(d) one day. (2000)

When an electron does transition from n = 4
to n = 2, then emutted line spectrum will be

(a) first hine of Lyman series
(b} second line of Balmer series
(¢) first line of Paschen sernes

(d) second line of Paschen senies. (2000)

Alpha particles are
(a) neutrally charged
(b) positron

(¢) protons

(d) 1omized helium atoms (1999)

. After 1ot and 2p-emissions

(a) mass number reduces by 6
(b) mass number reduces by 4
(¢) mass number reduces by 2
(d) atomic number remaimns unchanged (/999)
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93.

96.

97.

98.

99.

100,

101.
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Complete the equation for the followimng fission
process
235
gaU”

(a) X'
(c) HXMJ

T [_p"l't — 3351'[-]“ e
(b) 54}(”5 : i 3|‘|-”]

d) X'+ + o'
(1998)

+ 3n-ﬂ']
+ 3,;:1

Anucleus X" emits one o and two [§ particles.
The resulting nucleus 1s

@) ,_ 42.'“ 4 {h] - :an 4
@) X4 (d) ,Z" Y (1998)

Atomic weight ol Boron 1s 10.81 and 1t has two
isotopes (B'" and ﬁﬁ“- Then the ratio of
ﬁB“J : _,..E“ i nature would be

(a)y 153:16 (by 10:11
(¢) 19:8] (d) 81:19

In the Bohr model of a hydrogen atom, the
centripetal force 1s furnished by the coulomb
attraction between the proton and the electron,
I @, 15 the radius of the ground state orbil. m
18 the mass and e 1s the charge on the eleéiron
and €, 1s the vacuum permittivity, the specd of
the electron 1s

(1908)

¢ ¢
(@) ATEanm ®) Epaym
ATE 21,11
©) 0 % Tty
¢

(1998)
The 21 em radiowave emitted by hydrogen in
interstellar spacedy dueo the interaction called
the hyperfine interaetion m atomic hvdrogen
The energy olfthe enutted wave 15 nearly
(a) @SIO joule
(c) 1007 Joule

(b) 1 joule

(d)y 10 joule
(1998)

[Hall-hives ol two radioactive substances /1 and
B are respectively 20 minutes and 40 minutes.
Initially the samples of A and B have equal
number of nucler After 80 minutes the ratio of
remaining numbers of A4 and B nucler 1s

(a) 1:4 (b) 4:1

(c) 1:16 (dy 1:1 (1998)

Due to earth’s magnetic held, the charged
cosmic rays particles

102.

103.

104.

105,

106

107.

108.

109.

x>
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(a) can never reach the pole

(b) can never reach the equator

(¢) require greater Kinetic energy to reach the
equator than pole

(d) require less kinetic energy to reach the
equator than pole. (1997)

Which of the following 1s used as a moderator

i nuclear reaction”
(a) cadmmum
(¢) uranmum

(b) plutonium
(d) heavy water
(1997)

The energy of the ground elegtronic state of
hydrogen atom 1s — 136.eN, The energy of the
first excited state mil] be

(a) =27.2eV (b) =524eV

(¢) —3 4V (d) —6.8eV (1997)
When hvlleogenfitom 1s in its first excited level,
its radiuscis. ... of the Bohr radius.

(@) wWice (b) 4 tunes

(@ same (d) half (1997)
e most penetrating radiation out ol the

following are
(a) [-ravs
(¢c) X-ravs

(b) y-rays

(d) o-rays. (1997)

. The minimum wavelength of the X-rays

produced by electrons accelerated through a
potential difference of I” volts 1s directly
proportional to

I. ]. -

(a) T (b) % () Jv (@ 17
(1996)
The energy of a hydrogen atom n its ground

state 15 — 13.6 eV, The energy ol the level
corresponding to the quantum number n = 2
the hydrogen atom 1s
(a) —0.54 eV
(c) =2.72eV

(b) —34¢eV
(d) —085eV.(1996)
According to Bohr's principle, the relation

between principal quantum number (#) and
radius of orbit (r) 15

|
[“] iy {l‘r] r ":":—1

n "
(C) r =n (d) recn®. (1996)
A nucleus ruptures into two nuclear parts,

which have their veloeity ratio equal to 2 : 1.
What will be the ratio of their nuclear size
(nuclear radius)?

&
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110.

111.

112.

113.

114.

115.
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(a) 3"'.: il (by 1:3'°
@) 2 1.1 (d) 1:2'% (1996)
What 1s the respective number of o and [§

particles emitted m the following radioactive
decay?
:':]4]‘11-”“ = lﬁH}r{-{ﬂ
(b) B and 6
(d) 6 and 6.

(a) B and 8

(c) 6 and 8 (1995)

The binding energies per nucleon for a deuteron
and an o-particle are x; and x> respectively. The
energy () released mn the reaction
H, + °H; — "He, + 0. is
(a) 4(x; +xy) (b) 4(x; —x)
(©) 2(xs —x7) (d) 2(x; + x7).
(1995)

The count rate of a Geiger Muller counter for

the radiation of a radioactive matenal of hall-

life of 30 minutes decreases to 5 second ™' after

2 hours. The mitial count rate was

(a) 80 second™ (b) 625 second™

(¢) 20 second™ (d) 25 second ™,
(1995)

An electron makes a transition from erbil
n =4 1o the orbit » = 2 of a hydrogen awm.
What 1s the wavelength of the emiutred
rachations? (R = Rydberg's constant)

16 16 . 16

@ g ® s @pp © 3
(1995)
When a hydrogen#tom 1s raised from the

ground state to an excited state,

(a) both K. and PT. increase

(b) both K'E.and PE. decrease

(c) the PE decreases and K E. mcreases

(d) (W& P'E. increases and K E, decreases,
(1995)

The figure represents the observed intensity
of X-rays emitted by an X-ray tube, as a
[unction of wavelength. The sharp peaks /I
and B denote

A
B

Intensity

Wavelength—
(a) white radiations
(b} characteristic radiations

116.

117.

(¢) band spectrum

(d) contimuous spectrum (1995)

The hgure mmdicates the energy level diagram
ol an atom and the ongmn of s1x spectral hnes
in emission (e.g. line no, 5 anises from the
transition from level A to A4) Which of the
following spectral lines will occur in the
absorption spectrum?

s
B
4
1 2 3 4 15 B
(a) 4,5.6 by 1.2.3.4.5.6
) 1.2.3 ) 1.4.6, (1995)

The massmumber of He 1s 4 and that of sulphur
1s 32; [Mhewradwss of sulphur nucleus is larger
thansthal oFhelium by the factor of

(@ 4 (b) 2

(& 8 (d) 8. (1995

118. The binding energy per nucleon 1s maximum

119.

120,

121.

122.

x>

in case of

(a) 3He (b) 3%Fe
(¢) & 'Ba (d) U (1993)

Which source 1s associated with a line
emission spectrum?
(a) Electrce fire

(¢) Red traffic light

(b) Neon street sign
(d) Sun (1993)

Energy released in the fission of a single 337U

nucleus 1s 200 MeV. The fission rate of §3°
filled reactor operating at a power level of 5 W
15

(@) 156 = 107""¢!
(€) 1.56 x 107'"%g"

(b) 1.56 = 10" s
(d) 1.56 < 107" g
(1993)

[ydrogen atoms are excited from ground state
ol the primeciple quantum number 4. Then the
number of spectral lines observed will be
(a) 3 (b)y 6

(¢) 3 (d) 2 (1993)

In terms of Bohr radius a. the radius of the
sccond Bohr orbit of a hydrogen atom 1s given

by

(a) 4day (b) Bay

(©) +2a, (d) 2ay (1992)
&
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123,

124,

126.

127.

128.

129.

130,

131.

Get More Learning Materials Here : &

Solar energy 1s due to
(b) fission reaction
(¢) combustion reaction

(a) lusion reaction

(d) chemical reaction (1992)

The 1omzation energy of hydrogen atom 1s
13.6 eV. Followmng Bohr’s theory, the energy
corresponding to a transition between 3" and
4™ orbit is
(a) 3.40eV
(c) 0.85eV

(by 1.51eV

(dy 066eV (1992)

5. The energy equivalent of one atomic mass unit

15
@) 1.6 x 1077
() 931 MeV

(h) 6.02 x 107 ]
(d) 931 MeV(1992)

The mass of o-particle 18

(a) less than the sum of masses of two protlons
and two neutrons

(b) equal to mass ol four protons

(©)
(d)

equal to mass of four neutrons
r.:quul o sum ol masses of two protons
and two neutrons (1992)

Of the following pairs of species whieh one
will have the same electronic configuration 61
both members”
(a) Li" and Na”
(¢) Hand Li

(b) He.and Ne*
(d) @ and@N"v/992)

The mass densily ol a nueleus varies with
mass number A as
(a) A°

(¢) constant

(b) A

)y 1/4 (1992)

The consittuents of atomic nucler are belhieved
to be

(a) meutrens and protons
(b) protons only
(¢) electron and protons

(d)

electrons, protons and neutrons (/99])

The half hife of radium 1s 1600 years. The
fraction ol a sample of radium that would
remain after 6400 years

(a) 1/4 (by 1/2
(c) 1/8 (d)y 1/16 (1991)
In the nucleus of ||Na*', the number of

protons, neutrons and electrons are
(@) 11,12, 0 (b) 23,12, 11
(c) 12,11,0 (d) 23,11, 12¢1991)

132.

133.

134.

135.

136.

137.

138.

139.

267

The ground state energy of H-atom 13.6 ¢V
The energy needed to 1omze H-atom from its
second excited state

(a) 1.51eV
(c) 13.6eV

(by 34eV
(d) none of these
(1991)

If the nuclear force between two protons, two
neutrons and between proton and neutron 1s
denoted by F,,, F,,, and I, respectively, then

ppn pn
(@) Fpp = Foy = Fpy
(by Fp, #F,,and F, = iy
(© Fop=Fys=Fpy
(d) Fpp# Fyy # By (1991)

The valence electron im alkali metal 15 a
(a) f-eleetron
(¢) s=eleclran

(b) p-electron

(d) d-electron
(1990)

Consider an clectron in the #™ orbit of a
hydrogen atom in the Bohr model. The
cireumierence of the orbit can be expressed i terms
of de Broghe wavelength A of that electron as

(a) (0.529)mA (b)

(c) (13.6)A (d) ni (1990)

The nuclei (C'* and ;N'* can be described as
(a)
(b)
(€)
(d)
Which of the folowing statements 1s true lor
nuclear lorces”?

1solones
1sobars
i1sotopes ol carbon

isolopes ol nitrogen (1990)

(a) They obey the inverse square law ol
distance.

(b) They obey the mverse third power law of
distance.

(¢) They are short range lorces.

(d) they are equal 1 strength to

electromagnetic forces, (1990)

The ratio of the radii of the nuclei ;A" and
-‘"ZT*:] W approximately
(a) 6:10

(c) 40177

(b) 13:32

(d) 14:73  (1990)

. 0 ;
The nucleus C'* absorbs an energelic
neutron and emils a beta particle (). The
resulting nucleus 1s

(a) ;N (b) N"
(¢) sB" (@) eH (1990)
&R
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140. A radioactive element has hall hife period (¢) conservation ol quantum frequency
800 years. After 6400 years what amount will (d) none of these (1989)
remain’’

(@) 172 (b) 1/16 145. The atomic number of silicon 1s 14, Its ground
(c) 1/8 (d) 1/256 (1989) state electron configuration 1s
: 2y 12 902 90 78 v 16292900 26} 2,3

141. An element 1 decays into element ' by a two (a) 1*‘*_* 251 2p- 2 (b) lﬂ_* 231 2p 3~'—'ﬂ 3P_ﬁ
step process (¢) 1s~ 2s° Epﬁ 3s” (d) 1s~2¢ Zpﬁ 3s” 3p°
A — B+ He", B— C+2e (1989)
o 146. A radioactive sample with a half life of
(a) A and C are 1sotopes I month has the label | “Activity = 2 micro
(b) A and € are isobars curtes on 1 - 8 - 1991". What would be 1ts
{S} j ﬂ“g fé e .HGE}PEH 1089 activity two months earlier?

(@) A48NG.L are 1sobars ( ) (a) 1.0 micro curie (b) 05 micro curie

142. Cunie 1s a umt of (¢) 4 micro cure (d). 8 micro cune
(a) energy of gamma rays (1988)

(b) hall-hte

| - 147. The nuclews \°Cd. after two successive
(¢) radioactivily

P-decaymwill give

(d) intensity of gamma ravs (1959)
a) WS by 114
143. The average binding energy of a nucleon @) . (5) a'ln
mmside an atomie nucleus 1s about g Mash (d) U5Sn  (1988)
(a) 8 MeV (b) 8eV LI ioncat: £ hvd _
N 8] : } 48.The 1onisation energy of hydrogen atom 15
i ) 8y Lo 13.6 ¢V, the 1onisation energy ol a singly
144. To explamn his theory, Bohr used tonised helrum atom would be
(a) conservation of lmear momentum (a) 13.6eV (b) 27.2eV
(b) quantisation of angular momeritiifn (c) 6.8eV (d) 544eV (1988)

( Answer Key |

1. (*) 2 (b 3 () 4. (d 58 (@ 6. () 7. (© 8 (b)) 9. (d 10. (@
1. (¢) 12 @ 13. (¢) 14. (¢) 15 (a) 16. (b 17. (¢) 18. (d) 19. (b 20. (d)
(
(

21. (¢) 22. fdy 23. (&) 24. (d) 25. (b) 26. (d) 27. (b) 28. (¢) 29. (b) 30. (¢
31. (¢) 32. ¢y 33. (¢) 34. (¢) 35 (b) 36. (d) 37. ;
(c) 46. (b) 47. (a) 48. (a) 49. (¢) 50. (a)

41. (d, 42. (¢) 43. (a) 44. (¢c) 45
51. (a) S52.(a) S83. (d) 54. (d) §5. (¢) §6. (b) §57. (¢) 58. (a) 5§59. (¢) 60. (a)

61. (a) 62. (¢) 63. (b) 64. (d)

-] &
n

(b) 66. (¢) 67. (a) 68. (d) 69. (d) 70. (¢)

7. (dY 72. (a) 73. (a) 74. (c) (¢) 76. (a) 77. (a) 78. (¢) 79. (d) 80. (a)
81. (a) 82. (b) 83. (b) 84, (a) 85, (a) 86. (a) 87. (c) 88. (a) 89, (a) 90. (a)

th

921. (a) 92. (b) 93. (d) 94. (bd)95. (¢) 96. (c) 97. (¢) 98. (a) 99. (d) 100. (a)

101.(¢) 102.(d) 103.(¢c) 104. (b) 105. (b) 106. (b) 107.(b) 108. (d) 109. (d) 110. (b)

111, (b) 112.(a) 113. (d)y 114, (b) 115. (b) 116. (¢) 117. (b) 118. (b) 119. (b) 120. (b)

121.(b) 122.(a) 123.(a) 124.(d) 125.(¢c) 126.(a) 127.(d) 128.(c) 129. (a) 130.(d)
131. (a) 132.(a) 133.(c) 134.(c) 135 (d) 136. (a) 137.(c) 138.(a) 139. (b) 140.(d)
141. (a) 142.(c) 143.(a) 144. (b) 145, (d) 146. (d) 147.(d) 148. (d)

* None 18 correct,
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TR DL R EXPLANATI ONs ‘III|IIHIIIIIIIIIIII|IIIIIIIIIIIIIIIIII|I

1. (*) : The number ol radioactive nucler *N' at
any time /15 given as

N({f) = Ne™
where N, 18 number of radioactive nucler in the
sample at some anbitrary time ¢ = 0 and A 15 the
radioactive decay constant.
Given: A, =8A A=A Ny, =Np=N

N.ﬂ' B E’_M
N 4 - oS
1 s i A
;ze' ME_HM :f*TM

= —=1=Thtori= T3
*Negative value of time 1s not possible

| | Ng _
So given ratio in question should be Na e

2. (b): The wavelength of last line of Balmer series

el
I'he wavelength of last line of Lyman series
Lon{l- L
[, 8
Ap 1
3. (¢) : When electron jumps from higher orbit to

lower orbit then, wavelength of emitted photon 1s
given by,

| | |

aa 2 ?]

| 1 I v SR
&0, I=R EE"‘"_ZJ _ﬁ,
dnd — [ ]=

44
3 = I44 ‘i}t ’?'[]?l.
7 ‘Iﬁ )

4. (d) : N, = Nuclei at time /=0
N, = Remaining nucler alter 40% decay
=(1-04)N,=06N,
N, = Remaiming nucle after 85% decay
=(1-085)N,=0.15N,
N, _0.15N; —l_[lf
Ny 06Ny 4 L2

Hence, two half life 1s required between 40% decay
and 85% decay ol a radioactive substance.
Tume taken =21 , = 2 » 30 mmn = 60 mm
5. (a):Here, R=10"m"
The wave number of the last line of the Balmer
series 1n hydrogen spectrum 1s given by
7
I I l R 10 &
—_R[———,,)=—=—=-u.25me m
A 25 =™ 4 4
6. (e¢) : IDistance of closest-approaeh when an o-
particle of mass m moving with velocily v 1s
bombarded on a heavy fueleus of charge Ze. 1s
given by

7. (¢): Ml ppypand py. are the momenta of thorium
and helium mucler respectively, then according to
lise of conservation of linear momentum

0= P +Pye OF Py =~ Phe
—Ve sign shows that both are moving 1 opposite

directions
But in magnitude

Py~ Pue
If Mo, and M, are the masses of thorium and helium
nucler respectively, then
2
Kinetic energy of thorium nucleus 1s Ky, = PTh
2mpy,
and that of helhhum nucleus 15
a
PHe
K He 2
mlle

)
Khe PHe My,

But p., = p,andm,<m

K.< K., or K =K.

Th He He Il
Thus the helium nucleus has more Kinetic energy

than the thormum nucleus.

8. (b) : The wavelength of a spectral line 1n the

Lyman series 1s

| = |
- = -~ R e = 3. .
T R[ IE ”2 ] n=234
and that in the Balmer series 13
| | |
-'."-_ﬂr = R[ - _”_'l]’ I 23,4.5,
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For the longest wavelength in the Lyman series,

n=2

1 I 1 1] (4—1} 3R
r—=—_——— =] -—— =R =
AL [13 21] [[ 4 4 4

4
or Ap=—
L3R
For the longest wavelength in the Balmer series.
n=3
| I | [ P 9-4\ 5R
{25
Ag  \2° 3° 4 9 36 /) 36
36
or Ag=—
7SR
.
Thus, SLm IR o 4 IR
hy 36 3R 36 27
OR
9. (d) : Radius of the nucleus ® = K A"
1/3
Ral _ ﬂm]
R'l"e ATE
Here, 4, =274, =123, R, =1
1/3
R 27 3 5
R =[125] T eyt
g .
10. (d) : Energy of electron in He' 3" orbit
2
E;=-13.6 }{Z—ZEV =—]3.6x-3—a¥
n

=—136 x% % 1.6 %107 1=9. 74077 J

As per Bohr's model.
Kinetic energy of electron in thé 3" orbit = — £

9.7x107" :%m&uz

=1.46 %109 ms™!

9. %10
11. (¢) : Eﬂm‘g}n-ﬂf the photon, E =;—;§
_6.63x107* x3x10°
T 975%10710

6.63x10™* x3%x10°
- eV =1275¢eV

975%107'% x1.6x107"
After absorbing a photon ol energy 12.75 eV, the
electron will reach to third excited state of energy
~0.85 eV. since energy difference corresponding to
n=1andn=41s 12.75 eV
Number of spectral lines emitted

(n)n—=1)  (H4-1)
= ; = 5 =

E J

6

x>

n=d—7 (.85 eV
n=3 l |.5] eV
n=2 Y ~34e¥

n=1 ¥ % ~13.6eVY

12. (d) : Binding energy of |Limucleus
=7 x 5,60 MeV = 39.2 MW
Binding energy of ,'He riuelens
=4 = 7.06 MeV = 2824 MeV
The reaction 1s
L1+ {H -2 He) + O
O = 2(BE-5T 19&) —(BE of {Li)
=2 x 28 24 NeVW - 392 MeV
= SGARMEV — 39.2 MeV = 17.28 MeV
13. () X - 7
Number of nucler at 1= 0 N, 0
Number of nuclei after time ¢ :
(AS per question)
Nog—x 1
x 7
4
TNg=Tx=x or x= 3 Ny
Remaining nuclel ol 1sotope X
B o 3 | _( 1 )3
=Ng—x=Ng—g Ny=g No=l5| Ny
So three hall lives would have been passed.
t=nly»=3x 1.4 x 10° years = 4.2 x 10” years

Hence, the age of the rock 15 4.2 x 10" vears.

14. (¢):

lines of Lyman series 1s given by

The wavelength of different spectral

3 |l #A
}L_=h 1—2—”—2 wheren=2,3,4, ...
!

where subscript L relers to Lyman
For longest wavelength, n = 2

SH LY .
-12 :}_2 4 l:l}

A

'rflmtgmll
The wavelength of different spectral series of
Balmer series 1s given by

1 _ R 1 1
j"ﬂ_ 2_2_”_2 wheren=3.4.5_ ...

where subscript B refers to Balmer
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For longest wavelength, n = 3

1 1 1 1 1| 5BR i
2R = |=Rl 2 - |2 .11}
EEARNE
Divide (11) by (1), we get
hIIunp,Fm - 5” " ‘:1 - 5
An 3% 3R 27
longest
15. (a) : As TH + 7H — 3He
Here, AM = 0.02866 u
: . AM x 931
The energy liberated per uis = : MeV
. '1”25“5‘; XBL MeV =22 NaV.= 6675 MeV
16. (d): X = ¥
Imitial number of atoms, N 0
Number of atoms after N N, =N
tune 1

As per question
N 1

Ny -N =7 = IN=N,—N or 8N=N,
L,y
N, 8
N (1Y T
As — =| = | where n 1s the no. of half liveés
Ng \2
3]« (4
8 \2) = 2 2
n=3
n= 2. or t =nl, =3 w2 years = 60 years
Hence, the age of roek is 60 years,
17. (¢) 18, (1)

19. (b) : For a given energy, y-rays has highest
penetrating powerand o-particles has least penetrating
power,

20, (d) :

Al
—

n =4(3" excited state)
n =320 excited state)

n=2{1% excited state)

n =1(ground state)
According to Rydberg formula

1-R —1; =
A nyoony

=3,n,=4

In hirst case. n ;

x>

271

INENEY I IEVIE S
A 3= 4 9 16! 144
In second case, n.= LN =3
1 1 1 1. I 5
E*“[z—z‘ﬂ*"*h‘ﬂ:ﬁ“ (i)
Divide (11) by (1), we get
M 5 ’ 144 20
Ay 36 7 7
21. (c) : Nuclear radius, R = R A"
where R, 1s a constant and /1 1s the.mass number
Ry _(@n"° 3
Rey, (54)1f3 4
4 > (I — .
or  Re, =-3— X Ry = —3 ¥ 3.6 fermi =4.8 fermi
22. (d) : Let aftér ¥ s.amount of the 1, and A, will
become equal in the mixture,

_1 M
As NEN [ﬁ]

o5
wheren 18 the number of hall-lives

H20

- 1
l'ﬂl.' A~“ Nl — NDI[E ]

1 /10
For A5, N, = Nm[ > ]

According to question, N, = N,

40 160
Erflﬂ B Eh-“ll;’.l

t 2
200 = 4240y or 210 = 220 #%0 = 2t/10 _ 2[ 0 +—]

[ Pt
LS Y L e
10 20710 20
r

r: —=2 or f=40s

= an

23. (a) : According to Rydberg formula
111
A H? ny

Here, "= L. i 3

1 T 1 1 1] 24
) (SR | TR
A [13 53} [l 25} 25

Accordimg to conservation ol linear momentum, we
get

Momentum of photon = Momentum of atom

o h{24R | _ 24hR

mh m\ 25 ) 25m

h mp Or o=
A

24. (d)
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25. (b) : According to radioactive decay law
N=N,e"

where N, = Number ol radioactive nucler at time

t=10

N = Number of radioactive nucler left undecayed at

any time /

A = decay constant

At ime f>,7 of the sample had decayed

3
1
. N==N
1 g
~Ats )
* =Nyj=Nge 2
240 = SN
Al time tl,%nl’ the sample had decayed,
. N='2'ND
. (i)

— Al
ENG :ND[! 1

Divide (1) by (1), we get

2= = %zf Mta=t1)
A(t,— 1) = In2
-t ~n2__In2 [‘._h: In2 ]
A In2 ] JEYE)
Lya
=T,,= 50 days

26. (d) : The wavelength of the first hine of lyman

series for hydrogen atom 1s

l:RF-_;--l;]
A 1= 2%

The wavelength of the Second line of Balmer series
for hydrogen like 1on is

=Rl -

A P2-  4¢
According to question A = A

NP N ERY
e g 2 .

or %Z% or 272 =4 or Z=2
N (1Y
27, P ——=| —
®: 53]

where # 15 number ol hall lives

1 (1 ]rr [1 4 [-1]H
—=l=] or |=| =|=| orn=4
16 1|2 2 2

x>

Let the age of rock be 1 years.
t
Lo

or t=nl ,=4 x50 years = 200 years

H=

28. (¢) : According to Einstein’s mass energy

relation

; ; E
E=me* or m=—

Mass decay per second

Am 1 AE P 1000s€10° W

A2 A 2 (3xl0F ms)

—
=

'5
=1 ygss
9x 10"
Mass decay per hour
£
=&—”F-*-¢[’JUHHI= 10 -kg/s |(3600 s)
9x101°

SN0 kg = 40 x 10 g =40 pg

29, (b) * Momentum ol emmitted photon

— ro
o pphul-:m S
l'l

From the law of conservation of linear momentum.

Momentum of recoil nucleus

= Prucleus = P photon

_hv

e

where v 18 the recoil speed of the nucleus
o

or 'EJ:E (1)

The recorl energy of the nucleus

1 [ hu ]2 vl

Mu

—
=

1 7
—Mo-=—-M = = (Using (1))
2 2 2Mc= -

Mc

30. (¢) : When an alpha particle (j] |E) 15 emitted,
the mass number and the atomic number of the
daughter nucleus decreases by four and two
respectively, When a beta particle (B) 1s emutted,
the atomic number of the daughter nucleus
mereases by one but the mass number remains the
SEAMe,
myy O m—h, 20 m—:x

" ' i
31. (¢) : Extremely high temperature needed for
fusion make kinetic energy large enough to
overcome coulomb repulsion between nucler

32. (¢) : Here, Stopping potential. I, = 10V
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Work function, "= 275 eV
According to Emnstemn’s photoelectrie equation
=h-W or hu=el +W

=10eV+2.75eV=12.75eV ..(1)

When an electron mm the hydrogen atom makes a

transition from excited state » to the gound state

(n=1), then the frequency (v) of the emitted photon

1s given by

h=F -FE = Inj=w@— 13.6
n= 12
[ For hydrogen atom,E,=- 136 }
-
According to given problem
13.6 . .
-n_-—+ 13.6=1275 {'{_]51119 (1))
136 085 = 2 =120 14
1= l].BS
or n=4
33. (¢): P @)
No. of nucler, atr=0 4N, N,
Hall- hile lmin 2 min
No. of nucle: after N, Nﬁ

time {
Let alter £ min the number of nucler of P and {J are

equal.
1 Y/3 4 e
Np 4ND[E] and NQ ND[EJ
AsN,=N,
1 ¥y )
1 1
o[z =No[3)
L2 “\a
g
/1 o2 a2
or 4=2" g R*=I"

or é=2 orf=4 min

Alter 4 minutes, both /7 and O have equal number of

nucler
Number of nucle1 of R

(0= o=

1
15N, g 3Ng _ 9Ny
4 1 2
34. (¢) : The energy ol n™ orbit of hydrogen atom is
given as
E, ~-136
n-

273

]3.5

s

E=-136¢V; Ex= =-34eV

136 _ 150y, F, =136

[ o a_

= )85 eV

E3:

E.-E ==-la=(=34)=13eV
E -E =-085-(-15)=0.65eV

35. (b) : For L1 nucleus,
Mass defect, AV =0.042 u
l u=931.5 MeV/c?
AM = 0042 x 931.5 MeV/e* =
Binding energy, £, = AMe?

MeV —
[39 1 }CT‘ =391 MeV

39,1 MeV/e?

E‘

E, 39.1MeV

7
=56 MeV

Binding energy per nucleon, £, =

36. (d) : According Lo activity law

R=TRF* (1)
Aecording To given problem,

R

- *"u'u counts per minule
N .

R =—Y counts per minute

e

f = 5 minutes

1)

Substituting these values m equation (1), we get
N
0 = Nje™
tj
gl =g

S5h=1 or J«.:%per minute |

At 1 =T, the activity R reduces to HE-
where 7', , = hall life of a radioactive sample

From equation (1), we get

Taking natural logarithms of both sides of above
equation, we gel

AT, . =log 2
log. 2 log.2 |
or Iya= ”i;j = ﬂt,;‘ = Slog 2 minutes
&
37. (a) 38. (¢)
39. (¢) :. AN, at time ¢,

.-l: = ?‘u"w: al time 1,
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Therefore, number of nuclei decayed during time
interval (1, — 1) 15
[A, - A
s
40. (a) : H*+ H*— He'+AFE
The binding energy per nucleon of a deuteron = 1.1 MeV
Total binding energy =2 = 1.1 =2.2 MeV
The binding energy per nucleon of a helium nucler
=7 MeV
Total binding energy = 4 x 7 = 28 MeV
Hence, energy released
AE=(28~-2x 22)=23.6 MeV

41. (d):

N, =N, =

Y
JX—% £+1YH£ 1B*—1 o7 13

First X' decays by P emission emitting

antineutrino simultaneously. 1 emuts o resulting n

the excited level of B which in turn emits a y ray.
[}, o, v 15 the answer.

2. ()2 5 X I g — '

The resultant daughter 1s an 1sotope of the onginal

parent nucleus.

43. (a) : Energy of the projectile 1s the potential
energy at closest approach, e
e, r
Therefore energy < z,z,.
n=4 '-[j_-.ﬁ- eV
44. (c): = Io
o n=s =13.6 oy
1
; n==2 '
l_L - lf:.ﬁ eV
b n=1
-13.6 ¢V

The maximurm wivelength emitted here corresponds
to the tramsilion 7= 4 — n = 3 (Paschen series 1*

line)
45. (¢): ZFLIF + (A-2M -M(A, Z)
T B'E
= mass ellect = —
° B.E
= M(A, Z)= EM ot (A~ E)M =
o
46. (b):4,:4,=1:3

Therr radn will be 1n the ratio

R|]'FJ|]I3-'R“'J i ] '11]
A

Density = 1
Z R’
3

I 3
p"-H p.-lﬁ_"l . — 4 .
;nﬁ.“,‘i_]'i _im:l"ll:}h}}l
Thewr nuclear densities will be the same.
47. (a) : =2 g --B0ev

n= |

E =-136eV

H atom

Istexcitationenergy £, —F =(-3.4+13.6)=102eV

48. (a) : X, =N | X =N e
x1 szl Ap+A - gl =i-r.{i.:l-h’1i'.'.la
N I
C T A Gy .m

49. (c) : Givetirwk, = 5h, A, =

At 1=0, (N —TINGE

-
Ng L€
<y 4 ! s N =M
Agetrding to radioactive decay, —=¢
0
: L/ L (1)
(Nu]ﬂ
NH = F—.;'LH! ]
.
(Ng)g (
Divide (1) by (11), we get
N (8=
Eﬁl:fj'[lﬂ“lﬂ” OT, —A = (SA-A)

N, Ng

or. {-] = gl OT. [ﬂ] - [ _]
¢ e e

2 |
or, =2 =

T )
50. (a) : In beta minus decay ([}), a neutron 1s
transformed into a proton and an electron 1s emitted
with the nucleus along with an antineutrino.
n—pt+e +V
where v 1s the antineutrino.

51. (a) : In mass spectrometer when 1ons are
accelerated through potential 17,

I 4 .
—mv-=qV i 101
2
where m 1s the mass of 10n, ¢ 15 the charge of the
101,

As the magnetic lield curves the path of the 1ons
in a semicircular orbit

Hi‘b‘: BgR
=y

(11)

Bgv =

m
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Substituting (1) m (1), we get

1 [BgRT g 2V
—JH[T:l =qV or, ;= 2R
Sinee I, B are constants,
ixl = charge on the ion . 1
m R " mass of the ion R-
52. (a)

53. (d) : Nuclear radii R = (R4
where .1 1s the mass number

Ry q[ Are ]”" *( 125)'” _[ E]
R LAy 27 3
q

. 2 ;
or, Ry, =¥:-=: RM=;>{3,ﬁ=ﬁ fm.

(Given R, =3.6 fm)

54. (d) : Energy of »™ orbit of hydrogen atom 1s
given by

-13.6 =3
Jo= % eV ! n=2
¥ n- 1
For ground state, n = 1 L "=l
—13.6 .
Ei=—— = -136¢V
la-.-
For lirst excited state, n = 2
—-135
E: = 2,, = —34 eV
Kinetie energy of an electron in the firstexcited state

18
K=-=E,=34¢V
55. (c) : lonisation potential of hydrogen atom 1s
13.6 eV.
nergy requured for exciting the hydrogen atom n the
ground state to orbil mis given by
E=Ff,— B

. 58 TN %
e - NN NB). B35,
2 2 2
il L n
=13 5 :
or. —-1.5= 'L.,ﬁ or, H‘=E=9 or. n=3
n" 1.5

Number of spectral hines emitted
_n(n—1) 3x2

2 2
56. (b) : According to activity law, R = Rye™
Ri — R”E_}'I] and R.I': - Rrrﬁ’_hl

R Rye™ _
-RE RGF_;J:.-

or, R =Rye"™)

57.(¢): {H + {H — SHe+energy

=3.

=t MM

[:rJ

5 E—}.m—r:b

&

x>

275

2

Energy released =BE. of ‘:}Hc -2(BE. of {H)
=28-2(22)=28-4.4=23.6 MeV.
58. (a) : Nuclear radii R = R,()'7,
where K; = 1.2 Fm
or R e ()13
Rse (A 7 2Ry, (4"
("' given Rg. = 2Rp,)
or, (DB=2x P or, 4=23%x9=8x9=72,
The number of nucleons 1n Ge 1s 72,
59. (¢) : Energy released, F = fAn/" x 931 MeV
Am = mass ol product— mass ol reactant

Am=c—-a-bh
E=(Am) x 931

o E=(c—-a-bh)

60.(a): K.E.= s
But PE. & negative:
Total energy

iP.E.l

- l—l— M- PE ="""=_34eV.
2 2
KE =+34eV
6.1+ (a) : [sotones means number of neutron remains
REITC
| 62.(c)
63.(b): ¢
B
W

(Ec —Ej)=(Ec —Eg)+(Ep—Ey)
he  he | he I 1 1
o il L e
; l :}ul + Ay G i Ahs
Ay Ahs T A A,
64. (d) : For nucler having .4 > 56 binding energy
per nucleon gradually decreases.

65. (b) : Z1s number of protons and A 15 the total
number ol protons and neutrons.

66. (¢) : In nuclear fusion the mass of end product
or resultant 1s always less than the sum of mtial
product. the rest 1s liberated in the form ol energy.
like in Sun energy is liberated due to fusion of
two hydrogen atoms.

67. (a)

. 1" N 1Y
68. (d) : Using N=Nu[~:;-) :b—:[-.-.J

No 2

25 1Y

= —=|—| =2n=2
100 | 2
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The total tme 1in which radium change to 25 g 15
=2 % 1600 = 3200 yr.

69. (d) : The charge on hydrogen nucleus g, = +e

charge on electron, g, = —¢

Coulomb force, F = K w =K HE}T‘,—E]
= - pa
o Ke® - Ke* -
NS SR Sl
r r-
70. (¢)
4 ~10+3
. __Volume of atom  _ o — 1015
71. (d): . = =10,
Volume of nucleus 4 0~15)3
3““ | R

72. (@) : Let, =0, M;=10g
t =2t = 2({-) (given)
7
Then from, M = Mye ™' = ][]E_l(:a;)
RO L
=102

73. (a) : Radus ol first orbil, re<

1.35 g.

ik
7
for doubly 1omized lithium Z (= 3) will be maximum,
hence for doubly 1omized lithium. » will be minimuimy
T4. (¢) : Mass defect = 2Mp + 204 — My,

= 2x1.0073 +2x1.0087 — 4.0015 = 0.0505]
= Binding energy = (931 x mass defect) eV

=931 x%0.0305 MeV =28 .4 MeV
(1 apiw=93 1 Mev).

75. (¢) : Mass number = atome nombeér+ no. of

neulrons

For hydrogen, number of"meutrons= 0

So, mass number = Atomicmumber

Hence mass number 48 soméfimes equal to atomic

number

76. (a) : B-decay,

77. (a) : Thenucle mﬁ'lighl elements have a lower

binding“ewerg?y than that tor the elements ol

mtermediaté miass. They are therefore less stable;

consequently the fusion of the light elements results

i more stable nucleus,

78. (¢) : Number of initial active nucler = 4 = 10!¢

Number ol decaved nucler after 10 davs (hall’ hfe)
_ 4x10'°

2

Remaining number of nucler after 10 davs
=4 x 10*=2 % 10" =2 x 10,
Number ol decayed nucler in next 10 days

= 2%10'°

_2x10'° _

0'e,
5 | %10

x>

Similarly, number of decayed nuclei in next 10 days
= (.5 x 10'°

Total number of nucler decayed after 30 days

=2x 106+ 1 % 10 +0,5 x [0'¢=3.5x 1016,
79. (d) : The nuclear reaction 18

JO0 4+ \H? — N + ,He*

So when a deuteron 1s bombarded on ¢O'% nucleus
then an o-particle (-11e?) is emitted and the product
nucleus is ;N4
80. (a) : o-rays are positively charged particles.

81.(a): '\B+,n — jHe+ i

T A 1 R
82. (b): N, - (2) n =m0, ofidecays.

| B L 8 B __l___ i R
‘i'ﬁ“(z.) "(2) D ohat
Time for 8 halfTfe= 10C hours.
83. (b) : 2aKind™== Wk - (sing). = |
1e. }l"ll'lﬂ,:lt-z zﬂl :"?'imp‘:\'_
=2 B8® 103 =56 10%m,
84, E o £

-

n
85. (a) 86. (a) 87. (¢)
88. (a) ¢ Ve {Lﬂ-ij}

m N
89. (a) 90. (a) 91. (a)

92. (b) : Jump to second orbit leads to Balmer series.
The jump from 4th orbit shall give rnse to second
line of Balmer series.

93. ()

94. (b,d) : 1ot reduce the mass number by 4 units
and atomic number by 2 units, while 1} only mcrease
the atomic number by 1 umt.

95. (¢)

{jﬁ' (E] . "Xm — [ ‘:_Ezrn---l —2p ; "Xm -I-‘

97.(¢) : Let sB'Y be present as x%
and percentage of B! = (100 — x)
10x+11{(100—=x)

1 00
= 10,81

Average atomic coeflicient =

= .x=19

-, % of B! is 100 — 19 =81. Ratiois 19 : 81.
98. (a) : Centripetal force = foree of attraction of
nucleus on electron

4

| ¢

o o —
JATE, a, m

2
mv-
a,  AmE, ilﬁ
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9. (d) : Energy = hv

_ he _ 6.625x107" x3x10°

A 21%1072
=0.9464 x 1024 T=1x%x 10247

100. (a) : For A, 80 min. = 4 hall hives
N
No. of atoms left = ]—g

For B, 80 nun. = 2 halfl hives

Ny a1 o,

No. of atoms left = 7%

101. (¢)

102. (d) : In nuclear [ission. the chain reaction 15
controlled i such way that only one neutron, produced
in each fission, causes further fission. Therefore some
moderator 15 used to slow down the neutrons. Heavy
waler 1s used for this purpose.

103. (¢) :
hydrogen atom £ = - 13.6 eV
We know that energy ol the first excited state lor

second orbit (where n = 2)

3. 3
A LN . WYY

Ty (@)
104. (b) : When a hydrogen atom 1s 1n 1ts excited
level, then n = 2. Therefore radius of hydrogenatam
in its first excited level (#)ee n7ryec (2)° = 41y

105, (b) :

y-ray are mosl penetrating radiations,

106. (b) : By the law of photo-electsic elféot
e oy or g2 b1
& eV VvV

107. (b) : Energy of hydrogen stony in ground state
= — 3.6 ¢V and quantum. mamber (n) = 2,
We know that energy of hydrogen atom

13.6 13.6

(Egpm=—w==———=-34¢eV.
e (2)
108. (d)zAecordmg to Bohr's prmerple, radius of
; nh” m:
orbit (7) = 4ME, X ——— = n’. where n= principal

4 me”
quantum number.

109. (d) : Velocity ratio (v,

Mass (m) o Volume e 1

According to law of conservation of momentum.
V] = vy

) =211,

Vo, .'3

Therefore R
Vs m, r

Energy of the ground electronic state of

277

110. (b) : On emussion ol one o-particle. atomic

number decreases by 2 umts and atomic mass number

decrease by 4 units

Here. decrease in mass number = 200 —
Number of ot-particles = 32/4 = 8,

While the emission of J-particle does not effect the

mass number and atomic number mcreases by 1 unit.
Number of -particles = 16 - 10 =6,

111. (b) : Number of nucleon on reactant side = 4
Binding energy for one nucleon = x,

Binding energy for 4 nucleons = 4

Similarly on product side bindingenergy = 4x,

Now, ) = change in binding spergy™ 4(x, — x,).
112. (a) : Hall-hife time = 80 minutes; Rate of
decrease (V) = 5 per second‘and total time = 2 hours

= 120 munutes, Relation lor imtal and hinal count
L2030

N .-I..’.ﬁ]inufhn:ﬂi-_hl'u N2V (1 4m |
LT ?.J “i2) “la) "I
Therefore N = IF'x N =16 x 5 =80 5!

113. (@) : Transition of hydrogen atom from orbit
n o = 2.

168 =32.

._ | 11
Wave number = s Rl———|=R

nooon

0 L Bt IR
4 16 16 | 16

= A=16/3R

11

(2) @)

k Ze* 1 . kZé
dKE =—my’ = |
“” 2 IR

Therefore when a hydrogen atom 1s raised from

114. (b) : PE. = —

the ground, 1t icreases the value of the radius K.
As a result of thus. both K.E. and PE. decrease

115. (b)

116. (¢) :
excitation ol ground level to higher level. Therefore

Absorption spectrum 1nvolves only
spectral lines 1, 2, 3 will occur in the absorption
spectrum.

117. (b) : Mass number of helrum (4,;,) = 4 and mass
number of sulphur () = 32,

Radius of nucleus, r = r,(4)* e (4)'?, Therefore
4

}3 I3
r (A 32]- _
"ilﬂ [AH:: ] { 4

118. (b) :
reaches peak for , e

I'rom binding energy curve. the curve
56

119. (b) : Neon street sign 1s a source ol line emission
spectrum.
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120. (b) : Fission rate

_ lotal power _ 5
energy  200x1.6x107"3
fission

121.(b) : l

= 1.56 » 10! 5

-1 44-1
No. of spectral lines = rr{nz )= { 5 ]=ﬁ

122. (a) : As r o= n°, therefore, radius of 2"
Bohr’s orbit = 4a,

123. (a) : Fusion reaction,

124.(d) : E=E, - E,
=-—lif' -( 13_ﬁ] —0.85+1.51 =066 eV

125, (¢) : | amu =931 MeV

126. (a) : t-particle = ,He™. It contains 2 p and 2 n.

As some mass 15 converled into binding energy.

therefore, mass ol o particle 1s shghtly less than sum

of the masses of 2p and 2n.

127. (d) : Clearly C and N' have same electionid

cunﬁguralinn as they are 1soelectronic.

128. (¢) :

number .4 according to the relation

r=r, A" = re 4 or 4 e g
. IMAss
Now density =
volume
Further mass o< .1 and vollumeses 3
mass
. ————— = constant
volume
129. (a) : Nucleusseontaris only neutrons and

protons

[ Hﬂ'mmm: l—'l:i
i 2] 16

131.(a) : Z="11 i.e., number of protons = 11, 4 =23
Number of neutrons = A - 72 =12

Number of electron = 0 (No electron i nucleus)

Therefore 11_ 12. 0.

132. (a) : Second exated state corresponds to n = 3

. = 13.6
3%

130. (d)e -ﬁ% —(

=1.51eV

but one has to 1omse only [rom ground state. Even 1f

one has to excite an atom from n = 3. one has to excite
fromn = 1.

['he nuclear radius r varies with. mass

133. (¢) : Nuclear force 1s the same between any
two nucleons

134. (¢) : For all first group elements, Na, K, Rb, Cs,
Fr. They have one electron m the s subsell,

135. (d) : The circumference of an orbit in an atom
in terms of wavelength of wave associated with
electron 1s given by the relation,

Circumference = na

wheren=1, 2, 3, ..,

136. (a) : As C"and ;N have same no. of neutrons
(13 -6 =T 1for C and 14 — 7 =9 Yor N). they are
1sotones.

137. (¢) :

Nuclear forces areshorp range forces

138. (a) : R o< ()" frony R=IR, A"

‘ R"ﬁ"] =E=....fi.r

139. ()i, 0" Seht' — C7— N+ 37+ Energy
140:.(d): Nimber of half lives. n:% ?ﬂ%ﬂ g

Ji=(1]""‘ 1
N, \2) 256

141. (a) : F'rom equation (11), 5 has 2 units of charge

1 more than .

From equation (1), loses 2 units of charge by emission
of alpha particle, HLHLL, A and (" are 150topes as their
charge number 1s same,

142. (¢) : Curie 1s a unit ol radioactivity

143. (a) : Average binding energy/mucleon in nucle:
1s of the order of 8 MeV

144. (b) : Bohr used quantisation of angular
momentum. For stationary orbits, Angular momentum

nh

Im=— wheren=1. 2.3... elc
27

145. (d)
146. (d) :
fourth.
Activityon 1 - 8 - 91 was 2 micro curie
Activity before two months,
4 = 2 micro-Curie = 8 micro curie
147. (d) : Two successive [} decays increase the
charge no. by 2
148. (d) : £ oc Z- and Z for singly ionised hehum 1s
2 (i.e., 2 protons n the nucleus)

[ two half hives. the activity becomes one

®
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