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P-Q3001

Calculate the frequency of the Hy of the Balmer series for hydrogen
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A 6.12 x 10 Hz
(C)6.12 x 102 Hz~
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(B) 6.12 x 1013 Hz
(D) 6.12 x 101° Hz
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P-Q3001-Solution

Ans [A]

Hg line of Balmer series corresponds to the transition from n=4 to n =2 level.

1_ (1097x 107 ) [i 1 . For balmer series n,
A 22 42 is equal to 2

= 0.2056 % 10’
A=49%x10" m

¢ _ 30x10°
A 49x107
6.

=612 x 10" Hz

f=




P-Q3003

A small particle of mass m moves in a such way that the potential energy U = ar?

where a is constant and r is the distance of the particle from the origin. Assuming
—_——

Bohr's model of quantization of angular momentum and circular orbits, Find the radius

—

of nth allowed orbit.
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P-Q3003-Solution

Ans [B]

The force at a distance r is,

Suppose 7 be the radius of n™” orbit. Then the necessary centripetal force is provided by the
above force. Thus,

_.__ga,.—> ()

r

Further, the quantization of angular momentum gives,

nh
mvr = o > g
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P-Q3006

Find the longest wavelength present in the Balmer series of hydrogen.

(A) 615nm (B 651nm
(C) 620nm (D) 685nm
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P-Q3006-Solution

Ans [B]

Longest wavelength, means minimum energy.
{AE )l:m'n = E3 - EE

136 13.6 Minimum energy calculated
ol + =19eV
9 4 between 2"d and 3 orbital

?l.(inA)=1213~$ =6513 or A =651 nm




P-Q3010

When a metal is illuminated with light of frequency f the maximum kinetic

energy of the photoelectrons is 1.2eV. When the frequency is increased by

—"

50% the maximum kinetic energy increases to 4.2eV. What is the threshold 1.6V
frequency for this metal. Co
- _— = ')j'-:: vV (\ v ﬁ‘h

(A) 2.16 x 101> Hz
JC) 1.16 x 1015 Hz

(B)1.16 x 107 Hz _ A6V
(D)11.6 X 101° Hz

va = hy-# é°‘1:3‘é""3’¢_2’£
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P-Q3010-Solution

Ans [C]
12=E—-W Max kinetic energy
4:2= 1SE—W is calculated here

Solving this equation, we get
W =4.8¢eV=h
-, _48x1.6x107"
fo= 6.63 %1073

=1.16 x 10" Hz

Ky =E-W




P-Q3020

An electron, in a hydrogen-like atom is in excited state. It has a total energy

of —3.4eV, find the de-Broglie wavelength of the electron.
(A) 3.660A

(C) 66.52A

(B) 5.661A

T.B. =
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P-Q3020-Solution

Ans [D]

For hydrogen like atom
E=-K HereE=-3.4eV

=X K=34eV=34x16x10"J
L h___ A < Calculating the wavelength
p +2m,K by this relation
6.6x 107

J2x9.1x 10! x 3.4 x 1.6x 107

— A=6.663 A



P-Q3024

What are the respective number of @ — particle and 8 — particles emitted in the following

radioactive decay?

QQXEDD—} SQYIBS
(A)6 and 8 (B) 6 and 6
(C) 8 and 8 JP) 8 and 6

RO
90 X

o

168 4 o
—s Y anol P
30 2 = |

0o = 80 +2n—m => Xn-"m =IO -0

S
_ L =7
Qoo___lég_‘_l,[v\_‘_o :7 I’Iw—g

—

g +8 ~va =10 ""F“:’C\




P-Q3024-Solution

Ans [D]

Given reaction is gy X2°0 — o, Y%

Difference in mass number =200 -168 =32

) 32 .
Hence Number of a-particles = T =8 One a-particle has a mass of 4 amu

Difference in atomic number =10

hence number of § -particles =6 <€ One (-particle has a mass of 2 amu




P-Q3025

th
% of the active nuclei present in a radioactive sample has decayed in 8s. The half

life of the sample is

(A)2s (B) 7s
(C) 1s N (D) s
wixied = Vo N o
> — N __INO —_ N__o_. —_ __’g-
R N = M Q - =3
55 8 N
Q/“'M P \\‘ = -———Y:"‘
pgron ™ =
0.,«'—"-)5 - 8 >
N ®_ >



P-Q3025-Solution

Ans [D]

The fraction of nuclei left after 8 sec will be this




P-Q3026

A radioactive element disintegrates for a time interval equal to its mean life. The fraction
that has disintegrated is
/
1 — 0.693
(A) = (B)

e

1=t (D) 0.693 (1 — i)

N 7 —_
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P-Q3026-Solution

Ans [C]

N =N, e ™ for mean life ¢ :%

T |
J‘L}CT
A

Ny

e

= N=N,e

_Ny-N
Ny

- [ ¥ 1) This is the fraction of nuclei disintegrated
e




P-Q3028

A radioactive element is disintegrating having half-life 6.93s. The fractional change in

number nuclei of the radioactive element during 10s is

X 0.37 (B) 0.50 N’Q\‘A__@,J&\
(C) 0.25 . (D] 0.63 o
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P-Q3028-Solution

Ans [D]

N - NDE—}J — ﬂ _ E—}i

0

N _0.693 o 5 i

cem A =e 693 =—¢ :E This is the fraction left after 10 second
0
Fractional change
_Ny-N 1

TR (1 B E) =063 Subtracting the above fraction from 1
0




P-Q3030

The count rate observed for a radioactive source att second was N, and at

4t second it was %. The count rate observed, at (%) t second will be

\2/
NO 0
(A) 25 \%
(®)) 3&21 N (D) none of these
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P-Q3030-Solution

Ans [B]
— 8 Af — 3AL
Let initially substance have N, nuclei then =—AN;e 2 xe 2
= —ht —4At
- ~ it
—=-MN;e e 16x /16
At t=t From equation 2 & 3 we get
we get Ny
dN oy 64
— =—AN,e " = —_—
[ dt } ‘ ’ o
At t =4t

dN’ N et _No o 9
dt ),_,, ‘ 16

Dividing 1 & 2 we get
e 16 —> €@

Now at t={%]t




P-Q3031

The half lives of a radioactive sample are 30 years and 60 years for tv%ay

/. -
processes. If the sample decays by both the processes simultaneously. The time after

whlch-oTIy- or_lgprth of the sample will remain is o
(A) 10 years %&»V‘a’ (B) 20 years
\_(GY 40 years (D) 60 years .
.




P-Q3031-Solution

Ans [C]
We have A=A, + A, = log 2 4 log 2 < Since both the processes are occurring so the
30 60 mean life of the sample will be the addition of both
5 . log 2
20
Now N=N,e™
N —tlog2

= Tﬂ =Nye 20 <€ Here N, is the initial number of nuclei
—> log 4 = ilmg 2

20
= 2log 2 = ilnmg 2

20

— t=40yr



P-Q3032

Two identical samples (same materials and same amount) P and Q of a radioactive

substance having mean life T are observed to have activities Ap and 4,

respectively at the time of observation. If P is older than Q, then the difference in
their age is L A
) L '*'Jco Jc. -e °
Ap A0
(A) T In (AQ) BT In (32)
1 249
(C) T In (AQ) ©) T In (%2
PN PGP S SO
A = B C = e
P ‘_’)\)C
c -
by = Mo
W X, Pa
— ko 8% = ‘f
0 =Q Ne _ C =) P
By T on
Q ,\Xb"' e



P-Q3032-Solution

Ans [B]

N =N oMb +D) Note :We are assuming here that
=

the difference in their age is t;

and No=N, e M

_ Ap _ Np oM
Ag Ng
A
=5 Ay :log[ QJ
P




P-Q3053

The energy required to knock out the electron in the third orbit of a

hydrogen atom is equal to

A) 13.6eV B) +”’9‘6 eV
13.6 3
C) - V D) — V
(C) € (D) 13_6c
\J
_\>.be
b T 6 o



P-Q3053-Solution

Ans [B]

Energy required to knock out the electron in the nt

136 136
eV = E.
n’ 9

orbit =

To knock out electron from 3™ orbit




P-Q3054

In a beryllium atom, if a be the radius of the first orbit, then the

radius of the n'™ orbit will be in genera]
(A) na, (B) 4,
5 )
(C) n-a, (D) {:’

n



P-Q3054-Solution

Ans [C]

If the smallest radius correspondton =11s a,.

Then nt" orbital radius r,, = n%a,. Remember to usful this relation.




P-Q3055

The ionization potential for second He electron is
(A) 13.6 eV (B) 27.2 eV

(C) 544 eV (D) 100 eV



P-Q3055-Solution

Ans [C]

For the ionization of second He electron. He* will act as hydrogen like atom.

Hence ionization potential

=7Z>x13.6volt =(2)* x13.6 =544V



P-Q3057

The kinetic energy of the electron in an orbit of radius r in

hydrogen atom is (e = electronic charge) (In CGS units)

B

5

® ®

(C) D) —=5



P-Q3057-Solution

Ans [B]

o2
U=-—— (inCGS) <
= orbit of radius r in H-atom

Potential energy of electron in nt"

e

-

e

KE.=l| PE| = K=
2 2r



P-Q3058

Hydrogen atoms in the ground state are excited by monochromatic
radiation of photon energy 12.1 eV. The spectral lines emitted by

hydrogen atoms according to Bohr's theory will be
(A) One (B) Two

(C) Three (D) Four



P-Q3058-Solution

Ans [C]

Final energy of electron =—-13.6+12.1 =—1.51 ¢eV. which

is corresponds to third level ie. 7 =3 . Hence number of

zﬂ(n—l)=3(3—1)=
2 2

3

spectral lines emitted

n(n-1)

Maximum no. of spectral lines emitted will be




P-Q3059

The ratio of the energies of the hydrogen atom in its first to second

excited state is
(A) Va4 (B) 4/9
(C) 9/ 4 (D) 4



P-Q3059-Solution

Ans [C]

First excited state i.e. second orbit (n = 2)

Second excited state i.e. third orbit (n = 3)




P-Q3060

An electron jumps from the 4t orbit to the 27dorbit of hydrogen

atom. Given the Rydberg's constant R =10 - Cm ! The frequency

in Hz of the emitted radiation will be

3 5 3 15
A —xI10- B —x10"
(A 16 B) 16

(C) ixw“‘ (D) é—xlﬂli
16 4



P-Q3060-Solution

Ans [C]

First we will calculate wavelength from Rydberg's eqg. and then frequency by it

Rydberg’s Equation

10
< _ 3x10 =9x10'5Hz
)L 16 10-5 16

—_

Frequency n =



P-Q3061

According to Bohr's theory the radius of electron in an orbit
described by principal quantum number » and atomic number Z is

proportional to
, 3 7
(A Z°n” (B) —
n-

R
VA n-

n

(C)



P-Q3061-Solution

Ans [D]

B |
Eot"h”
r= 3

mtme

Il

s |

n
Rl o« = ? If all the other terms are constant



P-Q3062

The radius of electron's second stationary orbit in Bohr's atom is A

The radius of the third orbit will be

(A) 3R (B) 225 R

R
C) 9R (D) 5



P-Q3062-Solution
Ans [B]

> i
_gnthT

- 2
mime ”

r

r o« n?

r

_ 4
- A Ratio of different radius
qnz&i 9
9

= 75 =—R=225R
4



P-Q3063

Consider an electron in the 7 orbit of a hydrogen atom in the Bohr

model. The circumference of the orbit can be expressed in terms of

the de Bmglie wavelength A of that electron as
(A) (0.259)nA B) Jni

(C) (13.6)/4 (D) nA



P-Q3063-Solution

Ans [D]

h
According to Bohr’s theory RKuZaeRy E

h
—> Circumference 27 =n (— =nA
my




P-Q3064

In any Bohr orbit of the hydrogen atom, the ratio of kinetic energy

to potential energy of the electron is

(A) 12 (B) 2

C -1/2 D) -2



P-Q3064-Solution

Ans [C]
k7
2r
il P
r

Taking a ratio of both energies

Remember in any orbit of Bohr’'s Hydrogen atom P.E.= -2 X K. E.




P-Q3065

The figure indicates the energy level diagram of an atom and the

origin of six spectral lines in emission (eg: line no. 5 arises from the

transition from level B to A). The following spectral lines will also

occur in the absorption spectrum 1 2 3 4 5

(A) 14,6 (B) 4.5.6

(C) 123 (D) 1.23.456



P-Q3065-Solution

Ans [C]

only 1, 2 and 3 lines will be obtained

The absorption lines are obtained when the electron jumps from ground state (n = 1) to

the higher energy states.




P-Q3066

When a hydrogen atom is raised from the ground state to an excited state

(A) P.E. increases and K.E. decreases
(B) P.E. decreases and K.E. increases
(C) Both kinetic energy and potential energy increase

(D) Both K.E. and P.E. decrease



P-Q3066-Solution

Ans [A]

1
PE.o« —— and KE.x — As r increases so K.E. decreases but P.E. increases.
r r




P-Q3067

In terms of Rydberg's constant R, the wave number of the first

Balmer line is

(A R (B) 3R

© 36 9



P-Q3067-Solution

Ans [C]

1 E
Wave number = — = R| — ——
A \ni

For first Balmer line n,=2, n,=3

. Wave number =R[ : - l JZR{Q—JI']:E

7 e



P-Q3068

The minimum energy required to excite a hydrogen atom from its

ground state is

(A) 13.6 eV B) =13.6¢V

(C) 34eV (D) 102 eV



P-Q3068-Solution

Ans [D]

Minimum energy required to excite from ground state

Electron is going to n = 2 from n = 1 (minimum energy)



P-Q3069

Ratio of the wavelengths of first line of Lyman series and first line of

Balmer series is

(A) 1:3 (B) 27:5

(C) 5:27 (D) 4:9



P-Q3069-Solution

Ans [C]

Rydberg’s Equation

For first Balmer seriesn, =2 and n, = 3

For first Lymen series n, =1 and n, = 2

5
So, Lymen = 5
A 27

Balmer



P-Q3074

When hydrogen atom is in its first excited level, its radius is .... as Its ground

state radius

(A) Half (B) Same
(C) Twice (D) Four times



P-Q3074-Solution

Ans [D]

r IR,
Eﬂ”ﬁh'-

— - 1‘
alme -

I

5
-

rocn

For ground state n=1 and for first excited state n=2.

&) 4 4
—=—-—=1 = 4r
T 1 2 1



P-Q3075

Minimum excitation potential of Bohr's first orbit in hydrogen atom

1S

(A) 136V (B) 34V

(C) w2 Vv (D) 36 V



P-Q3075-Solution

Ans [C]

Excitation energy

Excitation potential =
e

Minimum  excitation energy in hydrogen atom =FE, —E,

=-3.4—-(-13.6)=+10.2eV

Hence minimum excitation potential = 10.2 V

Minimum excitation energy corresponds to excitationfromn=21ton =2




P-Q3077

In Bohr’s model, if the atomic radius of the first orbit is 1y, then

the radius of the fourth orbit is
A) (B) 4r,

(C) r,/16 (D) 167,



P-Q3077-Solution

Ans [D]
r, o n® <
4\’ 16
= L [TJ = l < Taking ratio of different radius
"
=r =161

=>rn =16 r



P-Q3078

The ratio of the largest to shortest wavelengths in Lyman series of

hydrogen spectra is

= B -

(A 9 6

9
(€) 3 D)



P-Q3078-Solution

Ans [D]

Using Rydberg’s eq. for different series

Here A will be minimum corresponding to maximum energy and vice versa.




P-Q3082

An electron jumps from 5t orbit to 4™ orbit of hydrogen atom.
Taking the Rydberg constant as 10’ per metre. What will be the

ﬁ‘equency of radiation emitted

(A) 6.75 x10"% H= B) 6.75x10'" H=

-

(C) 6.75x10" Hz (D) None of these



P-Q3082-Solution

Ans [C]

By using v = RC [Lj - Lj] Using Rydberg’s eq.G = 3)

ny  n; €

: 1 |
= V= 107 K(S X IUH)[?—?} = 6.75 X 1013Hz



P-Q3084

Four lowest energy levels of H-atom are shown in the figure. The

number of possible emission lines would be

(A) 3 (B) 4

€) 5 (D) 6

n=4
n=3
n=2

n=1




P-Q3084-Solution

Ans [D]
-1
Number of possible emission lines = 1)
Where n = 4; Number = 4(42_ J = 0.

This is the maximum no of lines possible in emission




P-Q3085

The wavelength of light emitted from second orbit to first orbits in

a hydrogen atom is

(A) 1.215 x107" m (B) 1.215x107m

(C) 1.215 %107 m (D) 1.215 %10 m



P-Q3085-Solution

Ans [A]
Energy radiated E=10.2¢V =10.2x1.6x107""J

h
— £=7‘: = 1=1.215%10"m

We can calculate the wavelength from Energy of transition.




P-Q3086

Energy of the electron in nthorbit of hydrogen atom is given by

! 13.6
E =- eV . The amount of energy needed to transfer

n #

n-

electron from first orbit to third orbit is

(A) 13.6 eV (B) 3.4 eV

(C) 12.09 eV (D) 151 eV



P-Q3086-Solution

Ans [C]
Forn=1E =~ 13':5 =-13.6 eV
(1)
and for n=3, £, =— 13‘? =—1.51 eV
(3)

So required energy
=FE,—E =-151-(-13.6)=12.09 eV

For transition from 15t orbit to 3 orbit



P-Q3087

The de-Broglie wavelength of an electron in the first Bohr orbit is

(A) Equal to one fourth the circumference of the first orbit
(B) Equal to half the circumference of the first orbit
(C) Equal to twice the circumference of the first orbit

(D) Equal to the circumference of the first orbit



P-Q3087-Solution

Ans [D]

Angular momentum conservation

nh e nh = h nh

mvy, & = —— pt, =— —_—P = e—

"2 " 2x A " 2x
2.7:?’"

= A=

, for first orbit n =1s0 A =2m
n

= circumference of first orbit



P-Q3088

Taking Rydberg's constant R, = 1.097 x10'm first and second

wavelength of Balmer series in hydrogen spectrum is

(A) 2000 A, 3000 A (B) 1575 A, 2960 A

(C) 6529 A, 4280 A (D) 6552 A, 4863 A



P-Q3088-Solution

Ans [D]

We can calculate the wavelengths using Rydberg's eq.

s

1 1 1
— = R{—.,——} For first wavelength, n = 2. =3

= A, = 6563 A . For second wavelength, n=2, ny=4

= 1, =4861 A



P-Q3089

The energy of the highest energy photon of Balmer series of

hydrogen spectrum is close to
(A) 13.6 eV (B) 34 eV

(C) 15eV (D) 085 eV



P-Q3089-Solution

Ans [B]

1 1
E=|3.6[”—2-”—2]. For highest energy in Balmer series
1 2

m =2 and i, =0=> E=13.6{ : - : ]=3.4€V

2y (@)’

For highest energy the transition should be from lowest level to infinity.



P-Q3090

An electron changes its position from orbit 7 =4 to the orbit

n =2 of an atom. The wavelength of the emitted radiation’s is (R =

Rydberg’s constant)

16 16
A — B =
(A) = (B) =
16 16
C) — D) —

5R TR



P-Q3090-Solution

Ans [B]

1 1 1 .
i R o e Using Rydberg'’s eq.
A n<oon;




P-Q3076

If ‘;{'max is 6563 A, then wave length of second line for Balmer

series will be

(A) Rmd (B) G
3R 5R

4
(C) A= IR (D) None of the above



P-Q3076-Solution

Ans [A]

-

_ | 1
For Balmer series — = R| — ——- | where n=3, 4,5
A £ n

For second line n =4

o 3 =R3r-37 |- R= A=
A 2° 4

rJd

Here in Balmer series first line will be n=3 , second line will be n=4 and so on




P-Q3004

Use Moseley’s law with B = 1 find the frequency of the K, X — rays of La (Z = 57) if
the frequency of the K, X — rays of Cu(Z = 29) is known to be 1.88 x 101 Hz.

(A) 752 x 10 Hz (B)7.52 x 1010 Hz

(C)8.52 x 108 Hz (D)7.52 x 1018 Hz



P-Q3004-Solution

Ans [D]
Using the equation, ﬁ =a(Z-b) (b=1 Using moseley’s equgtion
for b = 1 and comparing
Sia (Zu——]]i Z,. 1 2
= or =
fCu ZCu —1 fLa fi,‘u[zcu — 1}

2
= 1.88 % 1015[2—;_—3 =7.52%10'® Hz



P-Q3081

Radius of the first orbit of the electron in a hydrogen atom is 0.53
A. So, the radius of the third orbit will be

(A) 212 A (B) 477 A
(C) 1.06 A (D) 159 A



P-Q3081-Solution

Ans [B]

roocn® € %
O

= 3 = T < Taking ratio of different radius
h

= =9, =9%0.53 =4.774




