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In Rutherford's experiment the number of a-particles scattered through an angle of
90° is 28 per minute. Then the number of particles scattered through an angle of 60°
per minute by the same nucleus is —

(a) 28 per minute (b) 112 per minute

(c) 12.5 per minute (d) 7 per minute

The ratio of the areas within the electron orbits for the first excited state to the ground
state for the hydrogen atom is -
@2:1 (b)4:1 (c)8: 1 (d)16:1

An electron in hydrogen atom makes transition from ni to n; state."The time period of
electron in initial state is 8 times than’in final state then possible values of-n1 and n;
are

@ni=4tony=2 (b)yn1=8ton,=2

(c)n1=8tonz =1 (@n=6ton,=4

In Bohr model of-hydrogen atom let R,V and-E-represent radius of orbit speed of
electron and total energy of electron respectively. Which of following quantities are
proportional to quantum number .n?

(@)VR (b). RE/V

(c) - (d)

The ground state and first excited state energies of hydrogen atom are — 13.6 eV and
— 3.4 eV respectively. If potential energy in ground state is taken to be zero. Then:
(a) potential energy in the first excited state would be 20.4 eV

(b) total energy in the first excited state would be 23.8 eV

(c) kinetic energy in the first excited state would be 3.4 eV

(d) total energy in the ground state would be 13.6 eV

The energy, the magnitude of linear momentum and orbital radius of an electron in a
hydrogen atom corresponding to the quantum number n are E, P and r respectively.
Then according to Bohr’s theory of hydrogen atom:

(a) EPr is proportional to 1/n (b) P/E is proportional to n

(c) Er is constant for all orbits (d) Pr is proportional to n
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The magnetic field at the centre of a hydrogen atom 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 orbit will be —

(a) B/4 (b) B/8 (c) B/32 (d) B/64
Match the Column

COLUMN I COLUMN 11

(A) Angular speed (P) %

(B) Time period (Q) xn

(C) Angular momentum (R) « %

(D) Magnetic moment (S) x i—z

(E) Magnetic Field

Let An be the area enclosed by the nth orbit in a hydrogen atom. The-graph of
In (i—’:) against In(n) will-

(a) be a straight line with slope 2

(b) be a straight line with slope 4

(c) be monotonically increasing nonlinear curve
(d) be acircle

The size of a nucleus is-of the orderof 10~1* m. Calculate the order-of the magnitude
of velocities with which neutrons-and protons move inside the nucleus. The mass of a
neutron or praton.= 1.675 x 10-27kg.

(@) 107 ms™1

(b) 105 ms™1

(c). 10> ms1t

(dy 10%yms~1

Anelectron is in an-excited state-in a hydrogen-like atom. It has a total energy of -3.4
eV. The kinetic energy of the electron is E and its de Broglie wavelength is A.

(@) E=6.8€eV; x~6.6x 10 m

(b) E=3.4eV, A ~6.6x100m

()E=34eV,A~6.6x101m

(E=6.8eV,L~6.6x 101 m

COMPREHENSION (Q.12 TO Q.14)

Let us assume a different atomic model in which electron revolves around the nucleus
(proton) at a separation r under the action of force which is different from electro-static
force of attraction. The potential energy between an electron and the proton due to this
force is given by U = —k/r* where k is a constant.

Find the radius of nth Bohr’s orbit—

(@) r = =km (b) r = =Vkm
(©)r = =km (d) r = = Vkm
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Q.13 The velocity in the nth orbit is given by—

@V = G OV = i
©V=—ge V="
Q.14  The total energy of the electron in the nth orbit is given by—
@T.E=—" (b) T.E.= 1o
©T.E=—"t @) T.E= —r
Q.15 An H like atom in ground state is placed in a uniform magnetic induction B such that
plane normal of the electron orbit makes an angle of 30° with the magnetic induction.
The :ggque acting on the orbiting electron el}sl
ol o
3mm
Answer Key
Ql b Q2 d Q3 a Q4 abc Q5 ab,cd
Q.6 abcd Q7 ¢ Q9 b Q10 a Q.11 b
Q.12 c Q.13 d Ql4 ¢ Q15 a

Ans8 A—-R;BH>P;C>Q;D—>Q;E—S
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Q1) In Rutherford's experiment the number of a-par ered through an angle
of 90° is 28 per minute. Then the number of par % hrough an angle of
60° per minute by the same nucleus is -

N(6) oC ‘
a

112 per minute
per minute

(a) 28 per minute

(c) 12.5 pe @ P
%%%@%

=12
M’b

4)



V=) b

Q2) The ratio of the areas within the electron orbits @ excited state to the
ground state for the hydrogen atom is - \6 ¥in= 2



Q3) An electron in hydrogen atom makes transmon n2 state. The time
period of electron in initial state is 8 times than Iﬁm n possible values of

n, and n, are
\ : \




of electron and total energy of electron respectlvely ollowing quantities
are proportional to quantum number n?

(a) VR~ /S/OC i@@$ @%h

(b) RE(/
C

Q4) In Bohr model of hydrogen atom let R, V and E rea@radius of orbit speed




Q5) The ground state and first excited state energies n atom are — 13.6 eV

e
and — 3.4 eV respectively. If potential energy in ground state is'taken to be zero.
Then: E=-13.-(SV tﬂ -F n=12 = R4evy
@ % € el aty = —13-¢+27.2

U::jl'_z_e_v @ = 1%3. v
0.4 eV

\(ﬁ)/ﬁ)tential energy in
(b)}1otal energy | ' e 23.8eV
x(ejﬁrtletic Yy ' would be 3.4 eV
\gij/tota he ground(s ould be 13.6 eV
InCvemand m PE %&«h = InOawmwnt ¢ PE of «v\\éﬂah.

g _—.o-—(~??.2ev)z?3_.__zel//
Pe o2 :—6'8%}72 =<20-4ey o

T™ME 1. . :_'?'4€\/+?:7'?€’\/:?3,36V




Q6) The energy, the magnitude of linear momentum radius of an electron
In a hydrogen atom corresponding to the quantu E Pandr
respectively. Then accordlng to Bohr’s theo n-atom:

xr\l X ¥y




motion of the electron in the second Bohr or

Q7) The magnetlc field at the centre of a hydrogen a the motion of the
electron in the first Bohr orbit is B. The magneu@ % ntre due to the

g%@@ (d) B/64
%




Q8) Match the Column % % . Mi




Q9) Let An be the area enclosed by the nth orbit in a hy@mom The graph of

In (fl ) against In(n) will—
1 W(h _ Qg;.q) ﬂ%
ﬁ\v\ — — STEA ) n %Q%
%— N
(a) be astraig ope
\g/)/b/ea l’@l W|ths A )t 0

(C) a 010 |caII SI onllnear curve A
(d) be circle Yon

) =4
@@ S




The mass of a neutron or proton = 1.675 x 1

“&% N
L,(;aal/O7 ms~1 %\%& )ch w»\\x)wd\
(b) 106 m % | 2 NN
(c) 10 @%% 8t
(d) 10* X Y
= C'(Xw/ D
@@ 2T X N0 X6

Q10) The size of a nucleus is of the order of 10~1* te the order of the
magnitude of velocities with which neutrons an ove’Inside the nucleus.




= |TME|—’—' 3 4CV

Q11) An electron is in an excited state in a hydroge . It has a total energy
of -3.4 eV. The Kkinetic energy of the electron is * glie wavelength is A.

. 6><1 1
(C)E ~ 6.6 x @ = ﬁ/é X\~
@ g X 3$Xq

L/ES%EG.S%;% 010m %@ 2 X3 \X\o3‘><3‘1>< €><lo‘3




COMPREHENSION (Q12 to Q14

Let us assume a different atomic model in which eIectron s around the nucleous

(proton) at a seperation r under the action of force Wh| t from electro-static

force of attraction. The potential energy between nd the proton due to this
force is given by U = —k/r4 onstant

( LA
) ¥
Q12) Find the radius of \\ - %& -(1)
/ L\))

Q—T)’“
(?) km YU G Kk
/ o __ Y\l ,w.

87'[

ol\) : \m\/"/lt“ \{ .




Q13) The velocity in the nth orbit is given by—

Y= AT F‘ @$§

S

(a)V—
(©)V = wm — %X@

812 m\/ km

812 m\/ km



Q14) The total energy of the electrozl |rl] the nth |tg®/
h” &

KE_ . _M — gqﬂh 6')T“|f”‘z
rpg———K__—KW V\T\J‘(Q

- R

@) T.E.= i@ %% 128m4m2k
\)/@567&47112 %@( T o

256kmT*m?2



such that plane normal of the electron orbit makes-an
Induction. The torque acting on the orbiting i

Q15) An H like atom in ground state Is placed in a u%
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