ALLEN JEE (Main + Advanced) : Physics

Modern Physics
SOLUTIONS
EXERCISE - O
1. Ans. (D)
P:ﬁ; C=VA = P=h—V
A C
2. Ans. (B)
(Er)A > (Er)B
PA > PB
3. Ans. (A)
From Einstein's equation of PEE
%mvlz =2hvo-hvy = %mvlz = hvo -(1)
%mvf = ShVo - hVo = % vaZ = 4hVo (2)

Equation (1) = (2)

vi 1 v, \/I 1
_2:_:>—: _——=
v, 4 v, 4 2

4. Ans. (D)

1 2hv
h(2v)=hv+-mviny = V. =.—
2 m
5. Ans. (B)
hc
KE, =— —
=o 0
hc 2hc
E = — = — —
=372 b=——-0
KE; = 3KE;
2hc hc
2 _6=3l=—
. =)
hc hc
20 = — =
= 2 7»:>¢ 2\
6 Ans. (B)

2=5-po=>po=3eV

In second case,
eVs=6-3=3eV = V;=3V
Vac=-3V
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7. Ans. (B)

Since saturation current is different.
8. Ans. (B)

I

0 A

If A is increased, there will be a value of 1 above which photo-electron will be cease to come out,
so, photo current will become zero.
9. Ans. (D)
Intensity is inversely proportional to square of it’s distance.
d=0.6m,
Cut off voltage = 0.6 V

e 1ax [02 ?
= X —_—
s 0.6

=2mA
Stopping potential would remain same.
10. Ans. (C)

12400 12400 _
photon A 2000

K Emnax = Epnoton — ¢ = 1.6 €V
11. Ans. (D)
Enax=13.6 eV
KE,=9.6eV
-10 V will make photocurrent zero.
12. Ans. (C)
h
o =5

1

6.2eV

KE

KE max;

Now ¢= =2eV (given)

So Z—C=6+2=8eV

1
andAi Ty = AT

So Z_szh_C =16eV

2 1

ke, =MC_4

max, A
2

KE,, =16-2=14¢V

n:
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13.

14.

15.

16.

17.

18.

19.

20.

Ans. (A)

" h
2mE

2o h
2m(E-U)

Ans. (D)

By conservation of momentum

P =P

m 3my
Az =M
Ans. (A)
P=VI=1000 W
Ans. (C)
A > Acut Off
Ans. (A)

Characteristic X-ray have discrete A only.

Ans. (D)

From Moseley's law, Jv=a (Z-b)

1
—ok(Z-b)
koc()

ForK,:b=1
1

{k is a constant}

Z —b

imp

7\‘Kacalﬂzaer ZCu -b
1

7\’K

o impurity

Ans. (C)

2
_bJ so Z. =26
—b imp

Lithium (L) can not emit Kp characteristic X-rays but can emit K, characteristic X-rays

Ans. (B)

E.=-2keV ; Ex=-20keV
E.- Ex=(-2) - (-20) = 18 keV

= 12400
18000

= 0.6884

[100]
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21. Ans. (D)
I=1e™

22,

23.

24.

25.

26.

27.

28.

In L =—kx
IO

In first case
In(27)=-kx36
3ln2=kx36

In second case, ln(%j =—kx
In2=kx
3x(kx)=kx36

x=12
Ans. (D)

Vacancy in inner shell shows there is vacancy in outer shell but vacancy in outer shell doesn’t mean

vacancy in inner shell.
Ans. (D)
A (78-3)

Ka

A K (78 - 12)
Ans. (D)

Voo L

Ans. (A)
2 2
p=lgp-P __"
A 2m  2m\*
2 2
Now hv=KE=1C_ T, _2micC
o 2mh h

Ans. (B)
hc
Cut off wavelength A, =—
ev,
Independent of Z’

Ans. (B)
n(m-1)
2

n =4 (Final excited state)
= 3 wavelengths are shorter then A

=6

n = 2 (Initial excited state)
Ans. (A)

mvr =—
2n

www.allen.in
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29,

30.

31.

32.

33.

34.

Ans. (B)

Frequency oc%; Current = efoc%;rocnz; fa’:“—oloci5
n n 2r n

Ans. (A)
For H-like atoms

v= Z 2.188 x 106 m/s

n

Here,Z=2, n=3

v=1.46 x 106 m/s
Ans. (C)
The total energy in ground state

Eo=-13.6¢eV

andP.E.=2E,=-27.2¢eV

If P.E. of ground state is zero then 27.2 eV will be added to each energy level.

So, total energy of first excited state is = ~136
Ans. (A)
(n=Dn=2)
2
= n=6
Ans. (C)

my, = 207m., Mhucieus = 1836 m.

Reduced mass
mM  207m,x1836m,

“: = 2186me
M+m 207m,+1836m,
r ke 0.51 A (Given in Question)
= = . 1V 1 u 1
' 4n*mkze?

Radius of first orbit of new atom

= e 0514=2.56x10"m
u  186m,
186
E=LE =22 ((136eV)
m m

= -2.5 keV/ (according to given options)
Ans. (A)

Energy of first Balmer line of hydrogen = 13.6x[1 _l}

4 9

2

Energy in the transition in helium =13.6x (z)° [iz _i}
n° m

From (i) and (ii) we have

n=4,m=6

+27.2 eV=238¢eV

..(ii)

[102]
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35. Ans. (B)
Energy of same line of Be*3 = 4 x energy in He*.
36. Ans. (A)
One photon of 10.2 eV and an electron of energy 1.4 eV
37. Ans. (B)
hc
Ec-Ep= }L—l (1)
hc
Eg-E;s= 7\’_2 (2)
hc
Ec-Es= 7\’_ (3)

3
On add equation (1) and (2)

Ec-Exs=h 1+1
- = c —_— —_—
C A 7\,1 7\‘2

A, A A, A A,
38. Ans. (A)
:4@:6:;1:4

= Maximum wavelength emittedinn=4 »>n=3

39. Ans. (C)
Absorption spectra observed for electron transition from ground state to excited state.
i.e. 1, 2, 3 spectral lines.

40. Ans. (D)
1=RHZe lz—lz zkoclz
A noon, z
41. Ans. (D)

o]
1
A

20

Momentum of photon = ﬁth >
A 36
MV:Rh(ij
36
y_Rhfs5
M\ 36
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42, Ans. (B)

APE =-Ké? [i—lj Mv" _Ke®

2
, R r r

1 1 2
AKE =Ke?| — —— | o 12 _Ke”
2R, 2R, 2 2r

. Ke*| 1 1
Total decrease in energy = 7 S —

43. Ans. (A)

r
v=v,In -
0

F= Ldv _ "%
dr r

F ocl
r
mv®  k nh
=— ;mvr= —
r r 27
K nh
V=,[—>=r=
m
2nm 5
m
rocn
44, Ans. (B)
Case (i) Case (ii)
' Vv "
\% \' <—<I_D hy' \"
@ @ —NWA— hv 4V_,N\N\_ @
Before emission After emission Before emission After emission

From momentum conservation, v' > v", thus E; > E;.
45. Ans. (A)
Let us discuss first in perfectly inelastic collision.

W— O — W
Conserving linear momentum, v2mK +0=4/2x(2m)K" or K" :g
Lossin KE = K- K' = K/2 and this loss is maximum in perfectly inelastic collision %2 10.2eV

K
Hence, this collision is not possible. So, in inelastic collision loss will be less than >

Hence, K should more than in the case of perfectly inelastic collision. Hence, collision is 1-D elastic
collision and KE of neutron after the collision will be zero.

[104] www.allen.in



Modern Physics ALLEN

46. Ans. (A)

h
_|__
7\/6

A<k [h<h]

47. Ans. (B)
By COLM

pr-pi=0

p?
= pHe—-prh=0 [K.E.z—}
2m

= DHe= Prth

But, K oc 1 and mue < mm
m
So, Kue > Krn
48. Ans. (B)
n+x=Y+hf+hf’
(A+1)BE-8A=3
84+3
T A+
49. Ans. (C)
In option (A) charge is not conserved.

BE

i.e. (5+2=7+1)= not possible
In (B) this reaction is possible only at very high temperature (or % Na is a very stable isotope and
given nuclear reaction is very difficult).

In (C) and (D) v is emitted with B- so option (D) is also wrong so correct answer is (C).
50. Ans. (C)
C—>B+A
Energy released = (m¢ - ma - mg)C?
= BEs + BEs - BE;
= (300 + 1600 - 1200) MeV
=700 MeV
51. Ans. (C)
If Q = +ve ; energy is released.
Q = (B.E)s-(B.E.)
(C) Q=2(B.E)y-(B.E)w
=2x510-900
=120eV=+ve
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52. Ans. (D)
BE of ;He* =4 x 7.06 = 28.24 MeV

BEof JLi =7 x5.60 = 39.20 MeV

7y, 1 4 4
;Li+ H—— ,He" + ,He" +Q

39.20 28.24 x 2
Q=56.48 -39.20 = 17.28 MeV
53. Ans.(B)

Let the number of a-particles emitted be x and the number of B-particles emitted be y.

Now, difference in mass number = 4x =238 - 206 =32

So, x=8

Now, difference in charge number = 2x-y =92 -82 =10
= 16-y=10

= y=6

So, Option (B) is correct.
54. Ans. (B)
The notation means that on being bombarded with neutrons the element breaks into Lithium and

an o~ particle.

Z 1 Z-3 4
WX+ on = Y+ He

Now,
a2 =3Li
~ Z=10, A=5
So, the element is Boron and X is sB10.
55. Ans. (C)

The range of 3 particle lie between zero to some maximum value.

During beta decay, electrons or photons are released. Because a neutron or an antineutron is
emitted simultaneously, there is an emission spectrum of electrons or positions depending on the
ratio or Q reaction energies boron by the large particle. The shape of this energy curve can be
predicted from the Fermi theory of beta decay.

56. Ans. (A)

236 . . - -
When 93 U breaks into different fragments then it imparts the kinetic energy to the fragments

I 23677 .
formed. Hence the rest mass energy of initial state (g, U ) is greater than the total rest mass energy

of the fragments formed (final state).
57. Ans. (C)

4(2He4):> 8016
Mass defect, Am=4x4.0026-15.9994=0.011amu

Energy released per oxygen nuclei will be :
E=0.011x931.48 MeV =10.24 MeV
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58. Ans. (B)
Let n be number of fissions per second.

Each fission produces 200 MeV.
nx200x10°eV is produced in one second by n fissions

But 1eV =1.6x10"]

Hence, power produce nx200x10°x1.6x10™" Joule per second.
Also 1J/s=1W and
1000)/s=1 kW.
The required power is 1 kW.
nx200x10°x1.6x107""

Hence, =1
10°
10° 10"
n= =
2x1.6x10™"" 3.2
~ 10, 108 2312510
3.2
59. Ans. (A)
As end products are stable so they don’t have any decay constant.
60. Ans. (C)
Let initial amount of Cu be N.
Fraction decayed in 1st half life = %

Fraction decayed in 2nd half lives = %N

Fraction decayed in 3 halflives = %N

Total amount decayed in 3 half lives = %N +%N +%N = %N

3 half lives = 15 minutes
Half life of the Cu is 5 minutes.
61. Ans. (C)
According to question
Np= N

4‘IVO NO .
27=27 = t =4 minute

Now number of active nuclei R is
Nr = (decay nuclei of P) + (decay nuclei of Q)

4N N
(o )ty

AEANPRAKN
4 4 2
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62.

63.

64.

65.

Ans. (B)
Moy = 40g
T1=20s
M1 =M,

t

1% I
M01 {E:| =Moz ]

t=40s
Ans. (B)

N | =

Moz = 160g
T, = 10s

N | =
L

1 n
Ten years means 1—50=2 half - lives so justputn=2in N=N, (Ej

We get remaining nuclei, N = No/4

th

ie., % of initial nuclei.

So probability of decay will be

Ans. (B)
Nl - NOe =10t

N
N; = ]V()e_?\Ot =1

2

When N_1
N, e
1
= t=—o0
9,
Ans. (C)

N,-N

=0.75

0

ot

Radius R= % x10° meter

So, to make the potential 1Volt we need Y =1

So, the charge needed is Q =4ne R=

So, the number of electrons (P - particle) needed to be ejectedisn = =
. 10

Putting e = 1.6x10-1° Coulomb, we get n =

Time needed is n=

4me R

1.6x10° 1.6x10™"
10°

Coulomb

Q

e
7

10’

nt =9 £ 252100 =.01775x107*sec=17.75 usec nearly 18 sec.
rate 9x6.25x

[108]
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66. Ans. (C)
X—— Y (stable)
N, N,
N N N

_N_1
N.+N, N, 8

By using N = Noe-* we have
% — Noe—lt
8
= t=3 x 20 years = 60 years
67. Ans. (A)

gNO =N,e ™

Or 1N0 =Nye
3
2= eMtz—tl)
M, —t,)=In2

(t, —tl):lnTZ:20min

2 .
3No=Nee M

1 .
3No=Nee Me

zzek(tz—tl)
At,—t,)=In2
(tz—tl)zln—2=20min
A
68. Ans. (B)
A=)\N = A1 = KN1 andAz = 7\,N2

SO (A1 —Az) = K(N1 - Nz) = (N1— Nz) = w

69. Ans. (B)
Given
0.693

/2=

Half-life, T,

0693

T 1620%365%24
0.693x5

In time (¢ =5 hours), At =————————=2.44x10"
1620%x365%x24

mN, 5%(6.023x107)
M, 233

N, = =1.292x1022 nuclei

Number of radium nuclei decay in 5 hours is
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70.

71.

72.

73.

(N,-N)=N,(1-e™)

(N,—N)=1.292x 1022(1 _ 240’ )

(N,—N)=3.15x10"

Number of radium nuclei decay in 5 hours is 3.15 x 1015 nuclei.

Ans. (D)
Rate of decay = ANge

Rate of formation of Y=2AN, (1 - e™)

Yu

Ans. (C)

A radioactive substance is show is dissolved in a liquid and the solution is heated. The activity of

the solution is equal to that of element.

Ans. (B)

For radioactive decay, ln(%J =kt

= [ -%_|—ks0)
6000

Also,

In [ S0 |- k(280+140)
3000

Subtracting the two equation,
In2=k(140)
Using this first equation gives
C, =24000dps
Ans. (A)
Given: R, =5uci, R, =10uci, N, =2N,
By, AN =R
0.693 N—R
T
_ 0.693N
R
For sample S :
0.693 N,
5

T

7‘1:

[110]
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5 _0693x2N,

(1
= ()
For sample S :
0.693N.
T =——"""""2 (2
2 10 (2)

By dividing equation (1) by equation (2), we get
L_4
T, 1

2
It is clear that the ratio of half lives of the two samples is 4 :1, therefore half lives can be 20(4k)
years and 5 (1k) years respectively.

74. Ans. (C)

Mean life T = 40 min =40 x 60s = 2400 s

So, decay constant A =

s
2400/

At steady state (rate of decay) should be equal to rate of production

But rate of decay es equal to NA also.
So, NA =1000/s

So, N:$=2400x1000=24x105

75. Ans. (C)
N = No(1-e7)
76. Ans. (B)

According to equation, assume original percentage of x = 16% (14+2)

If only 2% of x resume 0% of original mass decayed :1—26><100 =12.5%

100 —50—1 halflive

50 — 25— 2 halflive

25-—12.5—3 halflive

For natural to get to 12.5% = 3 half live shave passed
= 3x45=135 years

77. Ans. (B)
% =Ae " (1)
A=At =4, (e )4=4, [%) :%
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78. Ans. (C)
Given,
N,=N,,N,=2N,
AN
t, _1 In —2
A A
A2N
t,= l1 0
A A,
1. A
Hence, t, —t, ln —
24,
Using T = In2
T A
t,—t,=—In—*
' In2 24

79. Ans. (ABCD)

Energy possessed by each photon E = hv = (6.63 x 10-34) (6163 xlo“) =1 x 10-20]
-3
Photon emission rate = £=ﬂ =2x1017 g1
1x107%
1x10™* 1
Fraction of area intercepted by the plate = T 210t

2
4
drix (1j
Jn
Rate of photons striking the plate = (2x 10"’ )(% x 104j =5x10"

80. Ans. (BCD)
KFEax increases

. I
isat decreases (h— decreases)
v

Photoelectric current may become zero if voltage is applied in reverse direction.
81. Ans. (ABC)
Photoelectric effect supports quantum nature because.
Below minimum frequency photoelectric effect is not observed
KEmax depends only on frequency
Photoelectric effect does not depend on intensity.
82. Ans. (AC)
Vs depend on frequency v and ¢ emitter’s property.
83. Ans. (ABD)
fo=fo<fi
o<1y
L_l,
£ h
I.> 1,
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84.

85.

86.

87.

88.

Ans. (BCD)

Light of wavelength A, and A; are falling on two metal surface A and B. Far wave length A; electron
ejected from both the surfaces and far wavelength A, electron ejected from only surface B. So, more
energy is required for ejection of electron from metal A.

Ans. (AC)

hc
"=

0

(%), = 1000 nm
(7»2 )0 =500 nm

(7h3 )0 =250 nm
¢,:9,:4,=0.001:0.002:0.004=1:2:4

Ans. (AB)
P =Vis where V = accelerating voltage ; is = saturation photocurrent

_ Power of source of light x Quantum efficiency x A(inA) = 100x.01x124

Is= =0.14
12400 12400

Power = 100 watt

Maximum energy of incoming electron = % -dp+eV= (12420 -10+ 10,000) eV =10,090 eV
. 12400 _ 1234
0090

Power provided by accelerating potential = 100 W
Ans. (ACD)
KEnax = hf‘ (I)wf

. . . KE
Saturation current cc intensity () : V, = —2&

e

Ans. (ABD)

The photoelectron will stop emanating when potential grows to the KEm.x of the photons
(independent of radius)

% _ke = Vis const. thus Q depends on radius.
r

As electrons emanate from the surface a net +ve charge is developed this KEn.x of photo electron
decline.
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89. Ans. (B(C)

d
— _ —>
K.E.max V_O 4
=gl = oV
- — +— ¥X >
::: 4 (] *—> [ ]
] *—> [
*—> [] *—> [ ]
— d—> K.E.max
I I
Al +I||=—
\Y% \%
KE.max = ﬂ KE-max = 6(4_VXJ
4 d

— x= 4 _ 1[2)
16 4\ 4

As K.E.max = hv — ¢e, K.E.max does not depend on V.
90. Ans. (ABCD)

A2 remains same.

A1 may increase, decrease or even be same.
91. Ans. (BD)

r=l

P

Thus A PJ.
92. Ans. (ACD)

% =2nR

41=27R = n\

n=4
93. Ans. (ACD)

Some A is absentin 4

B contains those A absent in A along with emission in visible & R range.
94. Ans. (ABCD)

For ionization, electron from n = 1 must be moved to n = «©

- . . A . hc
lonization potential = 15.6 V. Amin for series terminating at n = 2 is T3

For excitationton =3, AE=12.52eV

For transitionn=3ton=1.

AE=12.52¢eV.
_ hc
12.52
= Wave no. (lj = 1252
A hc

[114]
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95. Ans. (B(C)
1 1 1
E,z* (1 —EJ—EOZZ (Z—aj =3E,
z=2
A1/h2 =3

96.

97.

98.

KE1=E0[1_EJ_¢

9

KE; = Eoz2(1—1j—¢
4

KE o« — =85V
A

Ans. (BD)

2
(@) roe™
u

I'p<ry

(b) velocity o ZZ—Z
n“p

Vo< Vy

1
So, —«
2 u
Ay >N,
(d) Angular momentum = ;—h
e

Same for both.
Ans. (ACD)

7 ,122.4 _3
13.6

(Eex)min =9 x 10.2
=91.8elV

For KEinitia = 125 eV

KEfina = 2.6 eV

r=122.4eV=Ei3

Ans. (AC)
If KE < 20.4 eV, elastic collision occurs.
If KE > 20.4 eV, inelastic collision may occur.

Perfectly inelastic collision is possible.

www.allen.in
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99. Ans. (ACD)
2.55eV=FE4—2
Other photon has E=10.2 eV
Enet=12.75eV
KEmin = 25.5 eV
100. Ans. (CD)
Be 10m, +10m, — M,

M, <10m, +10m,
Similarly,
M, <20m, +20m,
(M2 < 2M1)
101. Ans. (BD)
In fusion, 2 or more lighter nuclei combine to make a comparatively heavier nucleus. In fission, a
heavy nucleus breaks into 2 or more comparatively lighter nuclei.
102. Ans. (ABQ)
K.E. of B-particle cannot exceed E.
K.E. of anti neutrino emitted lies between Zero and E.
N/Z ratio of the nucleus is altered.
103. Ans. (AD)
The rest mass of a stable nucleus is less than the sum of the rest masses of its separated nucleons.

In nuclear fusion, energy is released by fragmentation of a very heavy nucleus.
104. Ans. (A)

A= /15_0: /@A’:m
74 150

105. Ans. (C)
2= h
2mE
EXERCISE - S
1. Ans. 4

Number of ejected photo electrons o dl—z

n _d;

n, dj

Let,tni=n, di=05m
Ny = ?, dz =1m

n
ny; =—
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2. Ans. 5

Since photoemission efficiency is constant = maximum photo current will be achieved when
number of photon is maximum.

For photo-emission photon must have energy of ZeV.
.. Time when photo current is maximum = 80 sec after switching on the circuit. (within the time
interval of 2 min)

100
2x1.6x107"
Thus number of electron received = 0.01 x 100 n
100 2x1.6x10"
0.01 100

X
100 2x1.6x107"

Thus number of photon received per second =

Thus maximum photocurrent =

x 1.6 x 10-19 = LA =5mA
200

3. Ans. 1
hc 12400

Energy of 1 photon= —=

&y P A 3540
Thus K.E.max. of e- ejected = 1 eV
Thus energy lost per electron=1elV=1x 1.6 x 10-19]
Total energy gained by target metal per second = 1.6 x 10-19 x 1018 ]

=0.16]

eV=3.5el.

Thus 0.16 = msd—T:> dr 0.16

—=—"7—-°/sec
dt dt 107 x160

4, Ans. 159
Radiation o T%.

So T;=2T; and by Wein's displacement law A oc %

So A= };—1 = 3000 A; by Eeinstein's photoelectric equation % =els+0
0="¢ _ev= ¢ _(136en12 (L_1)=414-255
L 30004 ' [2_ ?j ' '

¢=1.59 eV=159= (i) or o =159
100

5. Ans. 255
Energy of the photon = he = @x 51=10.2eV
A 6200
Since six spectral lines are obtained, thus transition is from ground state to n =4.
Also since the atom is not hydrogen, thus only possible atom is He*.

[Photon of A= 6200
51

nm corresponds to transition from 4 to 2]

Thus AE in collision = 51 eV
For minimum kinetic energy of neutron, collision must be perfectly inelastic.

1 14 1
E“Vrz‘—” =51eV :>E§mv2 =51 eV:>EmV2 =63.75 eV

[m = mass of neutron, V = velocity of neutron]
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6. Ans. \/E

A oc——

1
JKE
7\'1
o2
A, J_
20,
,/kf +AZ

Veon =Vil +V, ]

7. Ans. A=

B L Vvi-vs
Velocity of first particle w.r.t. COM; V, =V, -V, :%

Vz]A'_Vﬂ¢

Velocity of second particle w.r.t. COM; V, =V, V. = 5

2

h 2h
SO, }Llc = =

Mmvie  myv: +v;

2h 20,1,

= M= 2 2
N RN R
mh, mh.,
20, A,

and also A, =————=
JAZ+A2
8. Ans. 6210 eV

A, =24°

A g=14°

ELa :E

kﬁ_E

ka
1
E, =12420[1—5} =6210ev

9. Ans. 41
Let cut-off wavelength be A¢ and K, line wavelength be Ak.
1 7 hc  7hc

. 3
Given (KKQ —kc)=4(kKa—2kc):>;kKa =X\ :>X—C= . :E ™y

Ko

= 38.08x10’ :%Rhc(z—1)2[ﬂ:(2—1)=4o so,Z=41
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10. Ans. 2
There are only 3 different transition, the final state isn =3
. =3
E, :_1326 (eV) n
n
If n is the principal quantum number of initially excited state. n=2
13.6 13.6 r n=1
E3_En=_3_2_(_ n2 j
1 1
=13.6| ——= «(1
[nz 9] (1)
E3 - E,=1.89 eV (given) «(2)

Atom will jump from n level to upper excited level.
From equations (1) and (2), n = 2.
11. Ans. 16

En=13.6 [i_i} =10.2 eV
12

22

Epn=€eVo+hvo = 10.2=3.57 + hvg
_ 6.63x1.6x10™"
Vo =

= 1.6 x 1015Hz
6.63x10°"
12. Ans. 6
KEnyo = 24204V 5 y_gey
12424

The electrons are emitted with kinetic energy varying from zero to 8 eV. When accelerated with
5volt potential difference their energies increases by 5eV. Hence hydrogen well get photons of
energies in the range from 5 elV/to 13 eV.

I n=4 -0.85eV

1275 _3 _151eV

y'y 121 n:2 -3.4eV
10.2

n=1 -11.6eV

So max possible transactions are upto n = 4. Hence number of spectra lines is 4C>=6
13. Ans. 255
Let mass of hydrogen atom be m and initial velocity of helium be u.

Therefore, from momentum conservation (for maximum loss of energy)

4u
dmu=4mvi+ mvi => vy = —

2
Loss in kinetic energy = Lo —15m(ﬁj = (l 4mu2j(1 —ij =1(KEI.)
2 2 5 2 5/ 5

Loss in K.E. must be equal to the sum of excitation energy for helium and hydrogen atom

10.2 eV + 40.8 eV=§KEi — KE = (51) x 5 eV = 255 eV
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14.

15.

16.

Ans.3.4 eV
In this picture, the third electron moves in the field of a total charge + 3e - 2e = + e. Thus, the
energies are the same as that of hydrogen atoms. The lowest energy is :
B= T30V gy
4 4

Thus, the ionization energy of the atom in this picture is 3.4 eV.

272 M4
Ans. r= nh 5
8ammn

The force at a distance ris, F = - d—U =-2ar

dr
Suppose r be the radius of nt" orbit. The necessary centripetal force is provided by the above force.
Thus,

2
myv
=2ar

r
Further, the quantization of angular momentum gives,
nh
mvr= —
2n

Solving equations (i) and (ii) for r, we get

nzhz 1/4
8amn

212
Ans. (a) %% (b) 3.0 4
"7 400 mme? '
my: 1 ze?
(a) We have, = (i)
r,  4mne, r,

The quantization of angular momentum gives,

mpVry = nh .(ii)
2

Solving equation (i) and (ii), we get

21.2
n‘h’e,

r= 2
anpe

Substituting, m, = 100 m

where, m = mass of electron and z = 4
n’h’g,

400 mme’

(b) As we know,
Energy of hydrogen atom in ground state = - 13.60 eV

ZZ
andE, « (—2] m
n

we get, r, =

[120]
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For the given particle,

(-13.60) (4)

Ei= : x 100 = -1360 eV
(4)
and E; = M 100 = - 5440 eV
(2)*
AE = E4 - E2 = 4080 eV
A (in4) = 12400 _ 5 4
4080

( ) nhBe( ) nheB () nheB
4

m 2mm

17. Ans. (a)

(a) Radius of circular path

mv :
= — (i
e (1)
mvr = nh .(ii)
2n

Solving these two equations, we get

r= nh and v = nhBe

2nBe 2mm?
(b) K= -2 = 1B
2 41tm

(C) M: IA = ( (T[rz :_r :E nh nhBe
T 2 1\2nBe \lzn

Now potential energy,

U=-MB-= nheB
' 47mm
(d)E=U+K-= nheB
2mm
18. Ans. 24

Mass of neutron = mass of proton = m

m m y
O——K, o =
Neutron Proton

From conservation of momentum in y-direction

,meKl sin 45° = \/2mK, sin 6 (1)
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In x-direction,

J2mK, - \[2mK, cos 45°= \[2mK, cos § ..(i)

Squaring and adding equation (i) and (ii), we have

Kz = K1 + Ko - “,2K0K1 (111)

From conservation of energy

Kz = Ko— Kl ...(iV)
Solving equations (iii) and (iv), we get
k=X
2

i.e, after each collision energy remains half. Therefore, after n collisions,

1 n
anK -
°(2]

1Y _ 6
0.23 = (4.6 x 106) (Ej . gn . 26x107

0.23
Taking log and solving, we get
n=24
19. Ans. 2
Radius, R = Ry A1/3
Surface area = 4nR?
=4n x A2/3
K=2
20. Ans. 100

A-4
K“‘(T)Q

A-4

48MeV=( )XSO MeV

A=100
21. Ans. 0.2806 MeV
If the product nucleus 198Hg is formed in its ground state, the kinetic energy available to the electron
and the antineutrino is Q = [m(1984u) - m(198Hg)]c2.
As 198Hg* has energy 1.088 MeV more than 198Hg in ground state, the kinetic energy actually
available is
Q = [m(198Au) - m(198Hg)]c? - 1.088 MeV

= (197.968233 u - 197.966760 u) (931 Mer - 1.088 MeV

u

=1.3686 MeV - 1.088 MeV = 0.2806 MeV.

This is also the maximum possible kinetic energy of the electron emitted.
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22. Ans. 25

N=m[2)

n = Number of half life

So, n:E:Z
5

N,
N= TO (Amount of sample undecayed)

% probability of decay will be

N,
N, -0

4 x100=
0 4'IVO
So, n=25
23. Ans. 6.04 x 10° yrs

N 238
e _ 140 (att=t) (1)

N
3N x100=75%

In nature,
U235

At the time of earth formation,

N,
%88:1 (m:t:O) -(2)

Ny, 25
Divide equation (2) by equation (1)
N()Uzas y N()Uzas 1

= .(3)
Noyss  Noguw 140
U238 Nou238 _ o238t (4
NU238
For U35 ;o _ izast ..(5)

U235
Divide equation (4) by equation (5)
N0U238 y NU235
N0U235 NU23B

_ 6[1233 )¢

Substitute equation (3) in the above equation

1 (B2,

140
(A A"t =log, 1-log, 140
0.693

But A=

t1/2
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Hence,

0693  0.693
45%x10° 7.13x10°

}t =-2.303log,, 140

Hence, the age of the earth is t =6.04x10° yrs.
24. Ans. 1

10
Asz:>101°xN:>N=10

= (1010 )r =10°x10° =10"

M =Nm=(10")(10"")=10"kg=1mg

25. Ans. 0.259
Let initially there be Ny uranium atoms.

Uranium converts to lead.

? t
After time t=1.5x10" yrs =4'5XTloyrs =%

Converted atoms of Uranium be Ny
Left uranium atoms be N

n = number of halflives =1/3

_Ny
2“
213 1.259

Lead atoms now = 18.No- N

Uranium atoms now = N

N.—-N, N
Ratio =—2 1-—9_1=1.259-1
1 1
=0.259
Ratio =259x107% =0.259
_ 259 _10*
0.259
10° =k*
k=3—ans
26. Ans. 391eV
h
C _E
x-ray
h
Now, I I =

X-ray = Lelectron =
2m,K

[124]
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27. Ans. 2.44

Cin0— 1.22A
D

r_ 1.22h
L mvD
1.22hL
r=
mvD
_ 1.22x6.4x107%"x1
1.6x107% x10° x2x10~
=2.44 mm

EXERCISE - JEE (Main) PYQ
1. Ans. (4)

J2m(K E)

In magnetic field, Radius, R =

qB
2p2p2
KE = 1BR
2m
KE. =0.80ev

Energy of photon for transition from 3 — 2 in hydrogen atom

E=13.6 [l_l} =1.88ev
22 3?

From Einstein photoelectric equation
E=KEnau+ ¢
= 188=08+¢
= ¢=108ev
d=1llev
2. Ans. (1)

In Bohr model

RN
A n, n,

AMiAz:iAziAg::

==
r—\-l-r—x
e
uo-l-r—\

= 7\.1=7\.2=47\,3=97\,4
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3.

Ans. (3)
2
K= +13.6Z—2 as n decreases k increases
n

ZZ

U= _27'2,,_2 asndecrease
z* U & T decrease
136%
n
Ans. (2)

E = (KE)nax + f
[% —(KE),,, + ¢}

ih_cz(il{E'max +9)+¢
3 A 3 3

. 1
(KE)max for fastest emitted electron = Emv'2+¢

%mv'2 :i(lmv2]+9

' [4)1/2
vV >V —
3

Ans. (1)
t=80min=4Ty=2Tp

N,

0

Number of nuclei of A decayed = No- —> =

24—

N
Number of nuclei of B decayed = No- — =

Required ratio = %

Ans. (3)
L:eV
}\‘min

1 _ev
- hc

min

AV = 1E

min

e

log (A, V)= log(h—cj
e

nV +0n(Amin) = EnE
e

n(Apy, )=—(nV + ﬂn(Ej
e

It is a straight line with -ve slope.

(1)

15N,
16
3N,

[126]
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7. Ans. (4)
Attimet

No 93 = Nz=0.3Ns

A

Also, let initially there are total No number of nuclei
NA + NB = No
_N,
1713
Also, as we know

Ng= Noe_?\‘t

& — Noefkt
1.3

N

|~

¢n(1.3)

=e™™ = /(n(1.3)=\tor t =

=

3

_ (n(13) En(l.S)T
(@) " in(2)
T

8. Ans. (3)

g1 1
v= iy
o

For Lyman series for series limit n = o, ny1 =1

hvi, = Eo[1] (1)
For P-fund series
For series limit n,=00,n1 =5

hv, = Eq [2_15} -(2)
By dividing equation (1) and (2)
v, 25
V—p—T = v,=v/25
9. Ans. (4)
=M
" mu m
h h
= k=

2mik * ™ o

2
= ky-ke= |1 1
2m| A2 A

En = - kn
For emitted photon
hc

~=E.—E,=K,-K,

n
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R T
A, hc
hc
A, =
Kg—Kn
hc
= A, =
#[1_1}
2 2
2Zm| A, A,
2mc
A” = }\12 _7\‘2
A2
9" n
_ 2meAgh,
" h(AE-2l)
As  A,xcn
An >> Ag
2 27!
:2mckg - k_g
" h A,
2mc? A Y A
A, = £11+| —£ | +higherpowersof —
h A, A,
A, = A+%
2
Where A = Zmed.
h
& B= 2mc);
h
10 Ans. (1)
_ N, N
N,=N,e . 2t/?52 = ZZA

Number of nuclei decayed
N - N,, _63N,,

w20 64
N N,
"y
Ny =N,ze ‘ =2:/(t)52 = 228
Number of nuclei decayed
=N Now _7Noy
A

Since, NOA = NOB
Ratio of decayed numbers of nuclei

Aand B = M:E
64x7N,, 8

[128]
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11. Ans. (2)
Number of uranium atoms in 2kg
_ 2x6.023x10%
- 235
energy from one atom is 200 x 106 e.v. hence total energy from 2 kg uranium
_ 2x6.023x10%
- 235

2 kg uranium is used in 30 days hence this energy is received in 30 days hence energy received per
second or power is

2x6.023x10%° x200x10°x1.6x10™"*

x200x10°x1.6x107" J

Power =
235x30%x24x3600
Power = 63.2 x 10¢ watt or 63.2 Mega Watt
12. Ans. (2)

iLi+; H—>2(;He)
Am:[mu +mH]—2[MHe]

Energy released in 1 reaction = Amc?
In use of 7.016 u Li energy is Amc?

Amc?

In use of 1gm Li energy is
m,

Amc*

In use of 20 gm energy is x20gm

Li
[(7.016+1.0079) - 2x4.0026 Juxc’

20
= 7.016x1.6x10 % gm e

0.0187x1.6x10™ x10°
7.016x1.6x107%* gm

= 0.05x10*14]= 1.4 x 10* kwh
[1]=> 2.778 x 10-7 kwh]

><20gmj Joule

13. Ans. (2)
%—L: h , mv=+2mE
myv 2mE
R L
JE
A E, 3
2= |===,0=0.751
Ay , 4
E _(3Y
E2 4
16 16
2:? 1:?E (E1=E)

1
Extra energy given = ?6E—E =2E
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14.

15.

16.

17.

Ans. (3)
A—>B, B->C

dN
2= AN, —AN,

N, _ 2\N, e =N,
dt "

dN
e’ (—B +AN, ] =2\N, e xe"
dt ’

%(NBe“ ) =2)N, , on integrating

Nge™ =2AtNy + Ng
Ny =N, [1+2Art]le™

dN,
dt

=0 at —A[1+2At)e™ +2he™™ =0

n? | asndecrease

7* U & T decrease
~13.65;
n

Ans. (50)

t
N, =N,(0.5),.

t
:%XNA (0.5)u,

N M o5yl

2 1

[130]
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18.

19.

20.

21.

22,

Ans. (4)
1 1
AE = 13.622 [2—2 _ 4—2] eV
1 1

=136 x (®?(;—=)eV

16
= 13.6[4 — 1]eV
=13.6 x3=40.8eV

Ans. (300)

~=300730" 300

300
= to=——
11

1 1 1 11
t

(A) Stopping potential depends on both frequency of light and work function.
(B) Saturation current o« intensity of light

(C) Maximum KE depends on frequency

(D) Photoelectric effect is explained using particle theory

Ans. (4)
1=t
AEs=2.2¢eV
AEp=5.2¢eV
AEc=3eV

AEp=10eV

_ 6.62x10~

2.2x1.6x10
12.41x10~7

2.2

1241

=——nm=564 nm
2.2

1241

34y3%108

-19

A4

m

Ag = =5—-nm = 238.65nm

5.2
1241

Ac = ——nm = 413.66nm

3

Ap = % =124.1 nm

www.allen.in
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1. Ans. (A)
210 206 4
os P0—5, Pb +, He+Q
Total energy released = (MPO -M,, M, )C2

= [(209.982876) - (205.974455 + 4.002603)] x 932 MeV
[0.005818] x 932 MeV = 5.422376 MeV

Kinetic energy of o particle = (MJQ =[@j5_422376 MeV =5.319 MeV =5319 KeV
A 210
2. Ans. (C)

Only in option (C); sum of the masses of product is less than sum of the masses of reactant
for reaction ;H+; He— Li
MLi < MDeutmn + MAlpha
3. Ans. (4)

dN‘ _10°
dt

Given Ty = 1386 sec.;

N,—N _N,—-Nge™
N N

0

. -\t
Fraction = 1-e

0

—In2 -
= 1_81386X80 = 1_61:0:1_[1_i} = i:>4-%
100 100

4. Ans. (C)

Completing reaction in list II

(1) 20" N+l (B+decay Q)

(2) 2°U—5! Th+;He (Alpha decay P)

(3) égs Bi —)£4 Pb+H (Proton emission S)
@) PPus® La+ ®Rb (Fission R)

5. Ans. (B)

\/gza(Z—b); b=1
>\‘Cu _ ZMU _1

N, lz,-1

A

2
o (8] o
A 28

M,
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6. Ans. (A-R or R,T), (B-P,S), (C-Q,T), (D-R)
As per the information given in NCERT.
7. Ans. (9)

12 12 0 =
s B> C+ etV
Mass defect = (12.014 - 12) u
Released energy = 13.041 M eV
Energy used for excitation of éZC =4.041MeV

Energy converted to KE of electron
=13.041-4.041=9MeV
8. Ans. (C)
Electrostatic energy = BEy — BEp

= [[7M, +8M,-M,]-[8M, +7M,-M,]] x c2

= [—MH+Mn+M0—MN]C2
=[-1.007825 + 1.008665 + 15.003065 - 15.000109] x 931.5

=+3.5359 MeV
AE:§><1'44X8X7—§x1'44X7X6:3.5359
5 R 5
R:3X1'44X14:3.42fm
5x3.5359
9 Ans. (5)
ZZ
Z=1
E
U= -2
n2
2
n
—L=L=625
Fo
Taking,
ni=2
I’If=5

10. Ans. (AC)
2Th is converting into g5 Pb
Change in mass number (4) = 20

Number of a particle = 27? =5

Due to 5 a particle, z will change by 10 unit.

Since given change is 8, therefore no. of B particle is 2.
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11.

12.

13.

14.

Ans. (135)

Ra*** — > Rn*** +a

Q=1(226.005-222-4)931 M eV =4.655MeV

A-4
K,==——(0-E,)

_ 222
444 MeV = ﬁ(Q—Ey)

222

E,=4.655 - 4.520
=0.135 M eV = 135 keV

Q-E = (4.44)(226JM6V

Ans. (AC)
_he
min eV
= 7\’minal :>[7\‘min )new ZE
|74 2
dN hc
=—x—
dt A

dN
— decreases
dt

Hence, [ decreases.
Ans. (D)

Out of 1000 nuclei of Q 60% may go a-decay

= 600 nuclei may have a-decay

In2 In2
X:—:—

151/2 20
t =1 hour = 60 minutes

Using,
In2

N= Noe_m = 600><¢27270X60
N=75
= 75 Nuclei are left after one hour

So, No. of nuclei decayed =600-75 =525

Ans. (6)
For P& Q
E1—4-=Ep
E1-45=E
Er=2E,
Ei1-4=2(E1-4.5)
E1=5€V
Ep=1eV,Eg=Er=0.5¢eV
For E>-5.5=0.5
E=6¢lV

[134]
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15.

16.

17.

Ans. (2.32 to 2.33)

19
16 4 1
;N * ;He => |H * 80

16.006 4.003 1.008 19.003

4vo = 1v1 + 19v; = 20v; (By momentum conservation) (For maximum loss of kinetic energy)

Vo, v1 and v; are the velocity of ;‘He , 1H, ;90 respectively

VZZE

E required = (1.008 + 19.003 - 16.006 - 4.003) x 930 = 1.86 MeV

1
1él-vé —EZOVS =1.86
2 25

2v —%vg =1.86

gvé =1.86

, 1.86x5
Vo="¢g

1 18.6x5
KE == 4v; =2v; = .

Ans. (ABD)

E4v§ —%ZOVZ =1.86 — (By energy conservation)

MeV =2.325 MeV

Binding energy of proton & neutron due to nuclear force is same. So difference in binding energy

is only due to electrostatic P.E. and it is positive
E; —E; = electrostatic P.E.

=Z x P.E. of one proton
1 (z-1)¢

=7X

4me,
Where R = Ry A1/3
1 Z(Z-1)e

- 4me, R A%
0

Ans. (A,B,D)
Ans. (2)
THE® — Poii* +nott +mp,
230=214+4n
n=£=4

4
90=84+nx2-mx1
90=84+4x2-mx1
m=92-90=2
4
2

Hence =2 Ans.

n
m

R

www.allen.in
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18. Ans. (3)
n=4n=3
-1.5172eV, -0.85 Z2 eV
E=Es-E3=0.667Z2eV
Kmax=E-W
0.66 22 1.95+4 =595

JEE (Main + Advanced) : Physics

W =0.66Z% —1.95 = E = %
A 310
S Z=3
19. Ans. (16)
Sl SZ
t=0 A, A4
t=1 A A,
4, A5 (s .
A 4,057 (05)
JEE (Main) Practice Paper
SECTION-A
1. Ans. (3)

The electrons produced as a result of the decay of neutrons inside the nucleus.

2. Ans. (1)

KE, :%><9.1><1031 x36x10"

=165 x 1014
-19
Vo= 7.21x10% ——1'65”0734
6.63x10
—16'5><104

~7.21x10* -
6.
=4.73 x 1014 Hz
3. Ans. (3)

h(V-V,) 6.63x10™*x9.9x10" _
e 1.6x10™"

N

2V

4. Ans. (1)

Stopping potential, V= (hv - W)/e =2V s B

In each case, the stopping potential is 2 V as energy of ip(“A) ﬂ
incident photon is the same. As the photon intensity is /

doubled, the saturation current is also doubled. The —6-4-2 |02 4 6
variation of i, against V, is sketched in the figure Va

[136]
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5.

10.

Ans. (1)
hv=¢+ev, and v =%

hC 1200

= = nm=1.13x10-"m
d+ev, (6.2+5)

= A

Ans. (2)

During fusion, binding energy of daughter nucleus is always grater than the total binding energy of
the parent nuclei. The difference of binding energy is released Hence,

Q=E,-2E,
Ans. (2)
dN at dN dN 1 1
—|=ANe™™ .. In|—|=In(NyA)=At .. In|—|=In(Ny\)—At =>=slope=—yr—~ =A=—yr
dt 0 dt‘ (No?) dt‘ (No?.) pe=y” 2
0.693 . o . .

Sty == 1.386 given time is 3 times of t1/2 .". value of p is 8.
Ans. (3)
N = Noe_M

Mean life t = %

N,
= N=Nge'=-2
e
N 1
=  —=-—
N, e
Ans. (2)

0.9No=Noe ™ =™ =0.9
2
Let N = No =Ny e ™*) =Ny (e™ ) =N, (0.9)° =0.81N,,

i.e. 19% will decay.
Ans. (2)

0.693

The half life of Xis ¢, , = W where ), be the decay constant of X.

Mean life of Yis t =%
0693 1
Here, t,,, =Tor -
A, x,

Or %, =0.693L, =4, >4,

Since, N= Noe‘M , so Y will decay faster than X.
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11.

12.

13.

14.

15.

Ans. (2)

For each a emission z decreases by 2;

For each 3+ emission, z decreases by 1 and that for each (3- it increases by 1.

No of a emitted = 8
No of B+ emitted = 2
No of B- emitted = 4

The resulting nucleus has atomic number z = z (original) - 2 (8) - 2 (1) + 1 (4)

= z=92-16-2+4=78
Ans. (4)

From conservation of Momentum.

mv, =m,v,
mo_fva |1
m, v,) 2
n_l
r, 2
’"_1 ) l 1/3
r, 2

Ans. (2)

Epn=1.02 MeV + KE
Epn=1.02 MeV + 0.78 MeV
Eyn=1.8 MeV

Ans. (2)

9x3x122 823 nm

Ans. (3)

o k(ze)(ze)
Energy of projectile = ———2—
r

0

[138]
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16. Ans. (1)

P=mv<>c1
n

r oc n?
1
n
Locn
17. Ans. (1)

2213.6x%:30.6eV

18. Ans. (3)

>

=k (100)

>

=k(25)=k(6-1)

SIS

z=6
19. Ans. (3)

For K,: EO(Z—1)2><1—Z=:—C
K.

v

20. Ans. (2)
Spectral lines of Balmer series are in visible range.

Balmer series lines are obtained due to transition of an electron to n = 2 state from any higher state.

SECTION-B
1. Ans. (4)
N—ﬂ— 1.388x10?x550x107°
hc 2x107%

=6.94 x 55 x 1019
=4 x 1021 ph/sec m?
2. Ans. (7)
Ephoton = [_&9.6)6‘/_ (-13.6eV) ~12.1eV

eVo=121eV-51eV=> V=7V
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3.

Ans. (2)
eVo=hv - hvg
h(v-v
= VO = u
e
6.6x107°*[8.2-3.3]x 10"
= W= =5 ~2V
1.6x10
Ans. (6)
E= 12400 =12.71eV
975
=  Electron can be excited upton =4
Total No. of line = % =6
Ans. (4)
hc hc
eVs=E—(|):> V= ————
he Ape
hc hc
Here, 3Vo= ——-—
he Aye
h h
and Vo= e _ac
2he  hye
Equation (1) - 3 x equation (2)
h 2h
= 0=- —C+—C = Ao =4A
2he  Ape
Ans. (6)

RxR, (4)"
ﬁ_ RO(AAE)l/?, :§

RTe RO(ATE) 5
R, = g x3.6=6 fermi
Ans. (18)

(1)

(2)

4. H — SHe+26MeV (Amount of energy released)

(1.7><103°)

1x107°
4 Hydrogen atom — 26 MeV

Total number of atoms =

xN, =(17x10" )N,

1.7x10% N, hydrogen atom — %T6X 1.7x10** N, (Total amount of energy released) = E

Power :Eneﬂ
Time
3.9x10%! =£, t:gxlols sec
t

[140]
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8. Ans. (1)

The nuclear reaction is,
H+!H—, He+Q

Total binding energy of helium nucleus
=4 x7 =28 Mev

Total binding energy of each deuteron
=2x11=2.2MeV

Hence, energy released when two deuteron fuse to form helium,
=28-2x22=28-44=23.6MeV=236x101 MeV

9. Ans. (100)

Given that,

Kinetic energy K.E = 48MeV

Q value Q =50 MeV

We know that,

The kinetic energy is

o A4

) xQ -(1)

Now, put the value in equation (I)

484 = (A - 4)50
48A - 504 = -200
24 =200

A=100

Hence, the mass number of the mother nucleus is 100.
10. Ans. (3)
Let initially number of nuclei is = Ng

No - % (After first half life)

N, N
=2 TO (After second half life)

Ny 3Np
Total decay = No-—=——
4 4
3N
. 40 3
Probability=—— = =
Ny 4
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1. Ans. (B)

p'q’c’ =(ML'T™ ) {Mi:_z T (LT )

:Mx+y L—x+z T—Zx—3y—z
As the quantity is dimensionless, therefore
x+y=0; SooX=-Yy
-x+z=0; o X=z
- 2x - 3y - z = 0, which satisfy this equation.

Hence,x=-y=1z

2. Ans. (D)
The force experienced by A is due to infinite number of — I
incidence and reflection. The situation is shown in the —
diagram.
2 3 051
F:£+0'51><2+0'5 Ix2+0'5 Ix2+ ........ ———
c c c c 051
R
I 2111 1 1 0.521
= — T —+—2 —3+ ..... ————— e
c cl|2 20 2 0.521
_I+21 1/2 | 3I 0.531
c c|1-1/2] ¢
3. Ans. (C)
f=mg
=20x10-3x10
=10-1x 2
=2x101N
thoton =mg
B =2x10"
C
P=2x101x3x108
P=6x10"W
4. Ans. (A)
Be for fH

Per nucleon = 1.1 MeV
Energy released = 23.6 MeV

TH+; H—H
Total Binding energy of He - 2. Total BE of Deuteron = Energy released
Total B.E. of Helium = Energy + 2 x (Total Be of 2H )
=23.6 MeV +2x(1.1x2) =28 MeV

[142] www.allen.in



Modern Physics

ALLEN

5. Ans. (A)
Let m = mye-*t (mass after 't's)
d
__m — mo}\le_}”t
dt
Then thrust force on the body
dm
u, =2 =F,
dt
dv
u(mae™ )=m.—
( 0 ) dt

umhe™ = moe'“.ﬂ
dt
On integrating
Both sides v = uAt
6. Ans. (A)
Binding energy of 3B elements will be 3E},

So, by energy conservation, binding energy of three B elements is equal to the sum of A element's

binding energy and the released energy.
So, equation is

E,+e=3Es
So, correct choice is option A.
7. Ans. (D)
Conservation of angular momentum
M 3M
T
1M 1 3M
AMC? ==—V: + =x—V’
24 2 4
6Am
v, =C,|——
M
8. Ans. (A)
From momentum conservation =,/2m

photon

= K=1.1x103elV=1.1KeV.

9. Ans. (AB)

N, =Noe—(7~1+7»z)t

dNy _ klNOe_(M +hy )t
dt

dNZ _ }szoef(kl +A, )t
dt

— 7\'11\,0 [1 _ e*(%”‘z)f]

T HA)

nucleus

www.allen.in
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10.

11.

12.

13.

_ 7\‘2N0 [l_e—(x1+x2]t]
T )
SO 7\’1N0 — 7\‘21\10 —
A +A, A +A,
A
A" M+Xi=tanb
A, €
A, = btan6
b+c
A, = ctan®
b+c
Ans. (ACD)
1240
=————nm
50x10°
3 3
f=8 3000130 50 g5 900,
A 1240x10 124
minimum wavelength
= _1240 —=24.8x10"nm
50x10"
Rate of emission of electron
-3
N _ 2010 1 25x107 /sec
dt 1.6x10
Ans. (CD)
Since Amin for all the three accelerating potential is same.
SO, V1 = Vz = V3
As we know temperature of filament increases intensity increases.
SO, T1 < Tz < T3
Ans. (AB)
: A8 P (0.99)(50kV)(20mA)
Average rate of rise of temperature —=—-= —— =
At ms (1kg)(495]kg'°C™)
The minimum wavelength of the X-rays emitted A, = he 12L003 =
eV 50x10
Ans. (ACD)
()  99% of applied electric power is converted into heat

mSﬂ =0.99xVI
At

AT 0.99 X 50 X103%x10x10—-3
1x495

At

AT | 1°C/sec
At
1240
v
1240

 50x10°

i A nm

min

~0.25 x10-10m

Intensity(I)

2°C /sec

=0.2484
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14. Ans. (ACD)
The peak represents the characteristic x-ray, a property of atomic number.

Increasing accelerating potential will cause the electron to strike the target with more energy = An
decreases.

15. Ans. (8)
m_VZZM.V_ZOC(ZJZXE z

r rr r

2

InHe z=2,
r

=8

He/H

16. Ans. (2)
ZZ
E oC —
n
In series limit of bracket axis, transition is forn=oton=4
In series limit of Balmer series, transition forn=cton =2

=13.6Z° [i}
16

hv

bracket

1
hvg e = 13.6[2}

2
13.62° 136 _7.2
16 4
17. Ans. (7)
Lgfd1
A n, n

18. Ans. (200 Q.s)
The activity of the sample at time t is given by
A=Apet
where A is the decay constant and Ay is the activity at time t = 0 when the capacitor plates are
connected. The charge on the capacitor at time t is given by
Q= Qo et/CR
0 Qo o t/CR

where Qo is the charge at t = 0 and C = 100 uF is the capacitance. Thus, Z =A— e
0

-3
Itis independent of tif A = é or R= 1t 20x107s 200 Q.

M € 100x10°F
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