Energy E of a hydrogen atom with principal

-13.6

-
The energy of aphoton ejected when the electron

jumps fromn = 3 state ton = 2 state of hydrogen

quantum number n 15 given by E = eV

1s approxunately

(a) L15eV (b) 0.85eV

(c) 34eV (d) 19e&V

b 1

An alpha nucleus of energy —#1" bombards

a heavy nuclear target of charge Ze. Then the
distance of closest approach tfor the alpha
nucleus will be proportional to

(@) Llin (b) 1AH
(¢) 1/Ze (d) -

The largest wavelength m the ultraviolet region
of the hydrogen spectruun is 122 nm. The siallest
wavelength m the infrared region of the
hydrogen spectrum (to the nearest integer) 1s

(a) 1802nm (b) 823mm
(¢) 1882mm (d) 1648mn

Abeam of fast moving alpha particles were
directed towards a thin tilm of gold. The parts
A’ B"and (' of the transmitted and retflected

rn

beams corresponding to the mcident parts 4, B
and ' of the beam, are shown i the adjomning
diagram. The number of alpha particles m

2 0 O

&

(G

(a)  B'will be mumimum and m C'maxmmun
(b) .A'willbemaxumum and n B minimum
(¢) A'willbemmunum and n B 'maxmnuim
(d) C""will be munumum and m B'maxmmim

Thewavelength of radiation 1s A, when an electron
jumpsfrom third to second arbit of hydrogen atom.
For the electron to jump from the fourth to the
second orbit of the hydrogen atom. the
wavelength of radiation entted wall be

16 _ 20
(a) e A (b) — Ag
, A . I8
(C) E }'U (d) E M)



10.

11.

The distance of the closest approach of an alpha
particlefired at anucleus with kmetic energy K
18 1. The distance of the closest approach when
the o particle 1s fired at the same nucleus with
kinetic energy 2K will be

d

o'

(a) (b) 4y

(¢)

-J—-I:':” '“‘"I'

(d 2r,

The energy of electron 1 the nth orbit of

-13.6

hydrogen atom i1s expressed as E, = ——eV.

e ' I] ) R
The longest wavelength of Lyman series will be

(a) 1213 A (L) 7858 A

(¢) 1530A (d) None of these
The 1onization energy of the electron m the
hydrogen atom m 1ts ground state 1s 13.6 eV’
The atoms are excited to higher energy levels to
emit radiations of 6 wavelengths. Maximum
wavelength of emitted radiation caresponds to
the transition between

() n=3ton=1 states

(b) n=2ton=1 states

(¢c) n=4ton= 3 states

(d) n= 3ton= 2 states

A hypothetical atom has only three energy
levels. The ground level has energy. £, = — 8
eV. The twoexcited states have eneraies, £, = —
6eVandE,=-2eV. Thenwhich of the fﬂllﬂ:ﬂ.’illg
n-*m-*ele11gths will not be present in the emission
spectrum of this atomn?

(a) 2071 (b) 4051mn

(¢) 310mn (d) 6201nm

In hydrogen atom, an electron changes its
position firom orbit 7= to the arbit In hydrogen
atom. # = 2 of an atom. The wavelength of the
emitted radiation 1s (R = Rydberg’s constant)

Gy 2D iy 2
VR Y

1o -
© 3R D =

The diagram shows the energy levels for an
electron m a certam atom. YWhich transition

12.

14.

=
*h

16.

shown represents the emission of a photon with
the most energy”?

I -4
(a IV
©) T =2
©) T

(d) I |1l fﬁ TUR.

The wavelength of the tirst spectral line i the
Balmer series of hydrogen atom is 6561 A. Ifthe
wavelength of the spectral line i the Balmer
series of singly-1onized helium atom is 12154
when electron jumps from n, ton,. thenn, and

11] dare

(@) 4.2 (b) 3.3

(c) 6.3 (d) 6.2

In the Bohr model of a hydrogen atom. the
centripetal torce 1s fiunished by the coulomb
attraction between the proton and the electron.
It @, 15 the radius of the ground state orbit, ms
the mass, e 1s the charge on the electron and g
1s the vacuum permittivity, the speed of the
electron 1s

EI
@) 0 (b) JEoltyIn
£ JAme, agm
() \f4 TTE (N (d) o

A hydrogen atom, mitially in the sround state 1s
excited by absorbing a photon ot wavelength
980A. The radius ofthe atom in the excited state.
i terms of Bohr radius a.,, wall be:

(@) 25a, | (b) 9a,

(c) 16a, (d) da,

A He 10on 15 mits first excited state. Its 1onization

eneray 1s:
(a) 4836eV (b) M40eV
(c) 13.60eV (d) 60deV

In L1 . electron m first Bohr orbit 1s excited toa
level by aradiation of wavelength A. When the
1on gets deexcited to the ground state m all
possible ways (including intermediate
emissions). a total of six spectral lines are
observed. What 1s the value ot A ?

(Given : 1=6.63-10"Js.¢c=3 = 10°ms ')

(@) 114 (b) 94nm

(c) 123nm (d) 10.8nm



17. Theelectron in ahydrogen atom first jumps fi-oim of Balmer series 1in hydrogen spectiuun. The
the third excited state to the second excited state electronic transition corresponding to this line
and subsequently tothe first excited state. The 1sn =12 - n=x. Find the value of x.
ratio of the reslfrectit;'e ﬂ*ﬁt‘ﬂlﬂ!lgﬂlﬁt A/ A, of (a) S L) 6
the photons emitted i this process 1s © 7 (©) 5
¢ o Ta Y VTS : . i - :
B): 20, (b) 273 22. Theionisation energy ot hydrogen atom 1s 13.6
(¢) 7/5 (d) 97 e\. An electron m the ground state of a hydrogen
. ; " ; < , o« 2 av ]l 78 ¢ Ty
18. The tume period of revolution of electron m atotn al?""f"'lb” a photon *?'1 energy 12.75 eV How
its around state orbit in a hydrogen atom is many different spectral lines can one expect when
1.6 % 10-%% The frequency of 1 svslation of the electron make a downward trnasition
the electron i its first excited state (in s ') 1s: (@) 1 (b) 4
(@) 1.6 10" L) 7.8 10" (©) 2 (d) 6
(©) 6.2 « 10" d) 5.6+10" 23. In ahypothetical svstem, a particle of mass
| | | ) and charge —3q 1s moving around a very heavy
19. The. electron mn the h}'dl_‘::}gen atom jumps from particle of charge q. Assume that Bohr's model
excited state (n = 3) to 1ts -gl‘f:““ld state Q] =1 1s applicable to this system. then velocity of
and the 1?1_10[011:-; tl.mss télllﬂ.[.ﬁd u"ra(h.at.e a sraserin the fiest orlibis
photosensitive material. If the work function ot
the material 18 5.1 eV the stopping potential 1s 3q° 3q-
" | - e PTTIL R | ¢ . b
estimated to be (the energy of the electron inn (a) el (b) 4egh
13.6 ..
state E | = —Te\- ) | 3q l 3q
1
() 2negh (d) dreph
a) S1V 121V -
(@) ) 24. A hydrogen atom makes a transition fromn =2
(8) IV d 7V ton = 1 and emits a photon. This photon strikes
20, Which of the plots shown in the fiqure represents a doubly 1on1zed hithmm atom (z= 3) m excited
- . L = o state and completely removes the orbiting
speed (v) of the electron m a hydrogen atom as electron. The least quantum number for the
% : : : . asl dlll ) '
a tunction ot the principal quantum number (72) . e .
i excited state of the 1on for the process 1s :
(a) B @ 2 (b) 4
(b) D v (€) 5 (d) 3
c 25, IT13.6eVeneray 1srequired to tanize the hydrogen
(€) P 4. atom. then the enargyrequured toranove an electron
() A = o fromn=21s
. = #is &
: - o . D eV -
21. Oneofthe lines mthe enussion spectrum of L1~ (a) l0.zeh (b) Oed
has the same wavelength as that of the 2" line (c) 3.4eV (d) 6.8V
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n=3.(-1.51el)

n=2(-34el)

(d)
B,
n=1.(-13.6¢l)

Ey ,»~=—151—-(34)=189¢V

:>| E 332 | = 1.9eV
(@)
b) The smallest frequency and largest
wavelength 1 ultraviolet region will be for
transition of electron from orbit 2 toorbit 1.

1 (1 1
i R
/ Iy HA
] 11 1] 3R
— 5 = R|— ﬁ—l—Rll —‘——
12210 1= O 4| 4
S
3% 122107

Thehighest frequency and smallest wavelength
for infrared region will be for transition of electron
from o> to 3rd orbait.

1 (1 1
—=R| ———
/8 nooons
1 1 (11

— e y |
A 32122510 2430 o)
A= S -:I}I & =823.5nm

)
1 (1 1)

O 5 R FTS
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Ao W22 3207 T 4 97 36
1 1 1) 11 3R
_:RI ——— |=R|o——| =
/ L2~ 4= 4 16/ 16
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10.

11.

12.

()
1 - q ]|
@ —=R|———
}“mn:{ _il}‘ L2)~
4 |
= Ay = — # 12134
. R
nmn-1)

n-—-n-—12=0
m—4Hm+3)=0
or n=4

) L s

1
fic
) E=-
A
)
1 1
(b) BE= th ~ S
o N,y

E will be maximum tor the transition tor which

T T o el et
3 — | 1s maxunum. Here 725 higher energy
1 1+ |
level.
Clearly. | — — 18 maxunum for the third
Mmoo

transition, 1 — 3. I transition represents the
absorption of energy.

) 1 A1 1

(a) Weknowthat —= RZ"| — - —

A oo

==

—

The wave length of first spectral line m the
Balmer series of hydrogen atom is 6561A . Here
m=3andn, =2



13.

14.

16.

1 -(1 1% SR
=R’ | =-=|== -
o561 WD L4 J ag =
For the second spectral line m the Balmer series
of singly 1onised helum 1on 1, =4 and ny =2
=3 )
1 11 3R
i —=RE)" | == (i)
A 4 16 -4 '
Dividing equations (1) and (11), we get
A SR 4 3 X
= kS e e 1578
6561 36 3R 27 % 4= L2l
S50, 1n,=4

n; =21s veritied.

(¢c) Centripetal force= Coulombian force

- 1 e-e

(ly e, g

8 e e

= =1 =
dre .y .J dme.ay.m

) E e he 12500
C 11E1SY O 1004 — —
( = OLP % 980

Energy of electron in n' orbit is given by

i3 .
En= l: 6:*}3,, —Elr—li.({i —l]
- n- 1

=12 T8N

2, B

1 n~
- Electronwill excite ton =4
We knowthat ‘R” « n-
. Radws of atomwall be 16a,

312]’5::Li6L]' IJJu:u4

Vs
(c) £,=-136—
H
_13.6(2)°
For He'. E~ = : Tf ) - -13.60eV
-"}._.

[onizationenergy=0—-E2=13.60¢eV
() Spectral lines obtained on account of
transition from nth orbit to various lower orbits

o n(n—-1)
1S
2
~_ n(n-1) B
— 0= = = n=4
. 0
_ﬁE:E = ——(13.6eV)
A -

i

18.

19

20.

21.

g b
{ |

1 B 1
s J

1 Z:fliikb“]

- A \ hf /
~ (13.4)(3)" |1 S
— R 16 |
1242 %16
o, T TR nm = 10.8Snmmn
13.4) - (9)15)
] "1 1) 7R
@ - R{ PN e i
M -3 4=/ 16 + 9
1 1 I A SR
| — R ) g B
And - 2 ‘%_.J 16
A (SR /36) 20
Now ~ = T

Ay TR/(16+9)
(b) Fortirst excited staten'=3

a
_ . "
Tunepenod I = —

—
—

B @™

2 12=811=8 * 1.6 *x 10-16s8

- Frequency, v = - l

s 8x1.6x107'°

= 7.8 ~ 1014 Hz
(d V=(121-51)volt
Kr::tuppi;lg i XA | |
(a) Velocity of electron 1n nt orbit of
hydrogen atom 1s given by

2nKkZe~
: C—
/
’ nh
1 iy : -4 r
Substituting the values we get.
7. 95:10°
i = - ny's
] . .
or V,, “— Hyperbolic relation.
7

®) For 2" line of Balmer series in hydrogen

sp ectrum

| 1 1) 3

—=R (1 - - —R

A ()[~. - :J 16

M 1 1) 3R

= A —‘“—Rngt S z | =
For L1 r i 16
which 1s satistiedbyn=12 —->n=06.



(d) 3
5 5 ;. A= Rc {—} (1)
B 3q- 3q- ‘ - L
@ - e (1) +
! e Ane For ionized lithium
nh N O 1
Usmge (1) and (11) and puttingn =1 ] 1
1_1 — 3q o e Sq RC[J — Rf {J s
21 4meggv 2e0h 4 n-
b) A hydrogen atom makes a transition fromn 3 0
=2ton=1 :*%:—,:_:n:\fl::}gﬁ
%
= The least quantum number must be 4.
25, (¢) Theenergyrequired toremove the electron
firom the #" orbit of hydrogen is given by
¥ 1 13.6 |
| E, =— e\ /atom
Then wavelength n-
136 :
' i i | [ Fat =2, B = T =3 deV
—Rez” |———| =Re)*|1—-= .
Rez . <) { J Therefore the energy required to remove
| 3

= electron fromn=21s+ 3 4eV



