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1 ()
According to Bohr’s theory of hydrogen atom , angular momentum is quantized ie,
L = mv,r, = n(i)
21
Or L xn

2

Radius of the orbit r,, "7
o kz%e* , 1
Kinetic Energy =——-1le, k o<

2 (@)
Number of possible elements
=2(1% + 22 + 32 + 4?)
=2(1+4+9+16)=60

3 (a)
Asr 1
m

1
oo TO = an

AsFuxm

~Ey=2(-13.6) =—27.2¢eV

4 ()
U=¢eV = eVoln(i)
T'o
du; eVy
A= |-Gl =
This force will provide the necessary centripetal force. Hence
mv® eV
R
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or v=_|— (i)
Moreover
Nh .
mvr =2 .. (i)
Dividing Eq. (ii) by Eq. (i), we have
(zn) a7
mr=|=—| |—
Or T, XN
5 ()
. mcZ
Linear momentum =mv = -
n
Angular momentum = ;—2
Given,
Linear momentum X angular momentum « n*
mcZ np N
X —&«n
137n 21
n® « n*
= x=0

6 (c)

Series limit of Balmer series is given by

1 —R(l 1)_R
Amin_ 22-00 _4

4 4 (-

R= =200~ 1600""

Series limit of Paschen series would be

1 (1 1) R
— =Rl—-—|=—=
)lmin 33 o 9

9

Amin =% = 777600 = 144004
7 ()
13.6 13.6
E:Ez-Elz—?— -? =10.2 eV
8 (d)
13.6

Given, E, = oz eV

Energy of photon ejected when electron jumps from n=3 state to n=2 state is given by
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So, AE=E3-E;= ﬁ(ﬁ)

9 ©

13.6 13.6
— —eV=———e
(3)° 9
(approximately)

Centripetal force=force of attraction of nucleus on electron

e
V= ——
4mtegmay
10 (c)
Th Nh
Frommvr =2 v =
T 2mmr
. 2 n2h2 h2
a=—= =
Acceleration, T IRy Amtmi

11 (d)
In the first case, energy emitted,

E{=2E-E=E

In the second case, energy emitted

_4E | E

E,= E
273 3

As Eszis % rd, A;must be 3 times, ie,31

12 (d)
E = E;/n?

Energy used for excitation is 12.75 eV
ie, (—13.6 +12.75)eV = — 0.85¢eV

Energy levels of H-atom

The photon of energy 12.75 eV can excite the fourth level of H-atom

Therefore, six lines will be emitted.
(n-1)
(n > lmes).
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13

14

15

16

17

B 4
A o1 3
* Rz
4 4
M==A==-%x911.6=121544
3 3
(a)

For Lyman series, ny = 1,n, = o

1_R 1 1 _R(l 1)_R
A "\n2 nd 12 o)

(b)

The series end of Lyman series corresponds to transition from n; = o to

ny =1, corresponding to the wavelength

1]
(lmin)L - R[I-;] - R
1 o .
=  (Amin), =3 = 912A (i)

For last line of Balmer series

1 T1 1 R

(}\min)B _R[E - @]_ 4

= (Amin)p=r =3636 A ...(ii)
Dividing Eq.(i) by Eq. (ii) .we get

(}\min L
(xmin)B - 0l2 5

(a)
Frequency of revolution of electron,

v 2.2 x 10°

f =E=m=7.0 x 101° Hz

Current associated, i=q f
= (1.6 x 1019)(7.0 x 10>
=112 x 10*A = 1.12mA

(d)
mz 9 °
(rm) = (7)(0.53A) =(nx 03)A
mZ
—=n
Z

m=5 for 150Fm?®7 (the outermost shell) and z = 100
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O
=700 2

18 (a)

Aiax N R[(11)2 ] (21)2]

= Ama=3 ~ 12134

and Aim = R[é - é]

>  Amn=5~910 &

19 (b)
Given, v =2.18 X 10°ms?’, 7 =0.528 x 101°m
Acceleration of electron moving round the nucleus
_ (218 x109)°

a="—"—"5=~9 x10* ms?
0.528 x 10710
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A A A A A C A D C C
Q 11 12 13 14 15 16 17 18 19 20
A D D C A B A D A B B
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