Solutions

For photoemISSIon, a minimum freqy,

preshold frequency is required. Asq g?;;: I?a:fd .

glectrons and yellow light does not, sq req "Q . C?n emit

nows no photoemission. This is becayge ﬂ?e f also

of red light is least amongst all three S requency
£ddy currents are minimised by usin (1]

' metal to make a metal core.

{.

g laminations of

- (1/2
This laminations r‘educes the strength of the e ]
current. So, the dussllpation of the strength of electric
current or heat loss is substantially redyceq. [1/2]
Or
Here, o =40 mWb = 40 x 103 wp
and | =2A
Seli-inductance, L = f}
[1/2]
40 x1073
2
- 22
. As, =—
f5. g2 sinC
Lo oBa_ M _ T
Hy Ap sinC [1/2]
6000 1 1 (2)
——=—— or C=sin"'|=
4000 sinC 3 [1/2]
4. As, we know that,
hc 1240eV-nm
wavel h As —=———
Ll Eq 28eV [1/2]
~ 440 nm =~ 4400 A [1/2]
5. Volume — _Mass_ _ 66 10~ kg
Density 7500 kgm™ [1/2]
-5
_ 66 x10 il
75
9
Magnetisati N JE.
ion, M 7 " x_@f
75
~284x10° Am’’ (112)
Or \
-19 4 x10°
reB 015x16x10 ~ x4 X712
As v=?= 9x10'31 (1/2]

112]
=107 x10” m/s [

6. Energy released on bombarding U2 by neutron
=200 MeV
Power output of atomic reactor =1.6 MW

We know, P = L (where n = total number of fissions)
t [1/2]

m|o

= Rate of fission = ? =

1.6x10°
200 x108 x1.6x107"?

.. Rate of fission =

=5x10"5s" [1/2)
Or
Given, orbital radius, r =47 x10"""'m
Kinetic energy,
62
K=
8ney
_(9x10°Nm?/C?) (1.6 x107'°C)?
2) (47 x107"'m) [1/2]
=245x107'8 J
=245x107"8/16x107"° eV
=153V (1/2)

7. The maximum kinetic energy of emitted
photoelectrons depends on the frequency of radiation
source and nature of the material of plate, but is
independent of the intensity of light.

So, it will remain unchanged. (1]
8. When a charged capacitor is disconnected from a
battery and if its plates are separated further, then its
potential energy will rise.
Since, charge, Q =constant
Q° _Qd
2C  2gA
where, d is the separation between the plates.
So, E «<d
Thus, with the increase ind, £ also increases/nses. [1/2]

and potential energy (€) =
(1/2]

9. The frequency range of visible rays is
4x10" Hzto 8x10"*Hz. (1]

10. As p -n junction diode is forward biased, so the applied
voltage opposes the barrier voltage. Due to this, the
potential barrier across the junction is lowered. (1]
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Or
1 (pA)

Rewvorsoe bias

| (mA) M
11 (@) Time poriod, 1 L sTal”
Bqg q
AE [m] 5 [m]
ql, ql,
> Ty = 2T,

Therefore, both A and R are true and R is the correcl
explanation of A (1]

12, (@) I the inner solenoid was much shorter than (and
placed well inside) the outer solenoid, then we could
still have caleulated the flux linkage Ny¢ because the
inner solenoid is effectively immersed in a uniform
magnetic field due to the outer solenoid,

Therefore, both A and R are true and R is the correcl
explanation of A, [1]

13. (b) Optical fibre communication is based on the
phenomenon of total internal relection at core-clad
interface.

The refractive index of the material of core is higher
than that of the cladding, hence light striking at
core-cladding interface gets totally internally reflected.
The light undergoes repeated total internal reflection
and reaches the other end of the fibre.

Theretore, both A and R are true but R is not the correct
explanation of A, (1]

14. (c) Photocell is technical application of the photoelectric
effect. It is a device which converts light energy into
electric energy. It is also called an eleclric eye.
Photocell are used in the reproduction of sound in
motion picture and in the television camera.

Therefore, A is true but R is false. [1]

15. (i) (a) The correct relation of conductivity of a solid
2

. ne
conductorise= — 1,
m [1]

(i) (b) Here, current (/) = 250 x 10 3A
Time, (f) =200 ns =200 x 10™%
So, charge delivered by the acceleration per pulse

ia J = Qpuise
e f

= Quuiso =t =250 x107°A) (200 x10%)

_500x107C
(il () Number of electrons rJaiivergBd per pulse,
Qpulan 500x10°C
e 1.6x 107'°%C
- 3.13x 10'" electron / pulse

)

1
(v) (c) Average current delivered by;he acceleration,
i Q[ll_lhih = 50010 : C 125
wAb 400x107s

ly
(v) (d) Maximum power delivered by the electron bean,
P - AL
Al
(3.13 x 10! electrons /pulse) (40.0 MeV / elec_tr_qn}

200710 ' s/ pulse
(6.26% 10" MeV/s) (1.6x 10 " J/ Mev)

[.00x 10" W= 10.0 MW 0

16. (i) (c) In total internal reflection, light travels from an
oplically denser mediumn to a rarer medium at the
interface, it is partly reflected back into the same
medium and partly refracted back to the second
medium. (]

(i) (d) When the angle of incidence is more than a
certain value, the angle of refraction becomes more
than 90°. It result into total internal reflection (critical
angle.) 0

1 1

(ii) (c) Critical angle, u =

4
sinj,  sin486 075 3

, , (1]
(iv) (d) Light cannot undergoes total internal reflection

when it is travelling from air to water, i.e. from rarer
to denser medium. [

(v) (a) From total internal reflection of light,
As we know that, [

o 1
—— = 8ini;, =—
sin Ic u

As,siniy =1/ (3/2) =% - 0.6667

ic =sin”" (0.6667) = 41 g° [

17. The internal potential b,
theref
batte

arrier of germanium is 0.3 V.
Ore 1o overcome this barrier the potential of
"y should be equal to or more than 0.3 V. (

Thus. the minimum voltage of battery = 0.3V. If the
diode is made of silicon, then the value of minimum
voltage of battery is 0.7 V, as for silicon the potential
barrieris 0.7 v (1)
18. When a coil of Nn

umber of turns and area A is rotaté?
in external magneti

e ¢ field 8, magnetic flux linked with
© coil chgnges and hence an em? i~ induced in the
;?u. Atan instant (, it is the emf incluced in the colh
en allernating emf induced is given by
€ =eqsin wt 2
Maximum current, j, = €0 _ NBAw
R R

%]
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gven, N=1B8=107T
r=30cm=03m
A=n(0.3° m?2

R:nQQ

200
60

od =2 =2n [2_0_0)

60
-2
. 1x107° xm (0.37 x2n x200

o .
60 x 1°

— 6 )(10_3 A: 6 mA
Or
(i) Dueto varying current in coil P, the flux linked with P
changes. Hence, fluxed linked with coil Q changes
which in turn induces an emf in Q. Thus, bulb 8 Iigl;ts
up. | (1]
(i) WhenQ is moved towards left or away from P, less
amount of flux change takes place in Q. This leads to

decrease in the value of rate of change of magnetic fiux
and hence, lesser emf and bulb B gets dimmer. [1]

(1]

19.() From the given electric field expression, we can say
that wave is propagating along negative y-direction
or its direction is —j. [1]
(i) Comparing the given equation with the standard
equation,

E= 50005[21:(% + vtn

we get, _2; =18rad/m

2n _2x314_35m

or wavelength, A = 18 G (1]
20. LetV be the potential atC.
10V ihC 2 5V
40 i 29
2Q
S
i [1]

Using Kirchhoff's first law, i1 +12 =3

10-v 5-v_V-0
+___———-_--——'—""

4 2 2
= 10-V +10-2V =2V
= s5v =20
= v =4V
; _ 1]
= ig=V/2=4/2 =2A

21,

22.
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Or
o ne 21
Conductivity, o= — —
m

L am
= Relaxation time, T = —
ne

] om
For material A, tp = —
ne* [1]
; 2aom am
Formaterial B, tg = — 5= %
2ne“ ne
20m

For material C, 1c =——5
ne

. From the above relations, we can Say that,
e >Tg="TA
Electric field lines follow some important properties
which are discussed below
(i) Electric field lines start from positive charges and
end at negative charges. In the case of a single
charge, they may start or end at infinity.
(i) Tangent to any point on electric field lines shows the
direction of electric field at that point. (1]
(iii) Two field lines can never intersect each other
because if they intersect, then two tangents drawn at
that point will represent two directions of field at that
point, which is not possible.
(iv) Inacharge free region, electric field lines can be
taken to be continuous curves without any breaks [1]
Or
Since, surface D enclosed negative charge, hence it
has least flux negative. 1]
In parts C and A, there s zero net charge, hence flux is

zero, surface B has most flux, which is positive in
nature, since it consist positive charge, e +24. (1]

1

(i) Converging lens, i.e. convex lens. [1/2]

(i) The power of spectacles was 1D, i.e. for an object
at infinity, image is formed at 100 cm by the lens.
Power of accommodation gets reduced in old age.
Generally, the ability of the lens to become thick and
reduce its focal length (to see nearly objects) is lost.
So, near vision is affected, this can be corrected by
using a convex (converging) lens of suitable focal
length.
Here, the reading glass he need is of power + 0.2 D.
This implies his near point has receded to 26.3 cm
from 25 cm. This can be calculated using thin lens
formula.
Here, P=+02D

= f =5m =500cm

also, U =25cm
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1 1 1
= L
v [ 25
- _1_-19
500 25 500
= v=-26.3cm [12]

23. Electrical power is defined as the rate of electrical
energy supplied per unit time to maintain flow of
electric current through a conductor

2
Mathematically, P =V/ =12 R = Vﬁ
The Sl unit of power is watt W),
where, 1 watt = 1volt x 1 ampere = Tampere-volt.  [1]

Power of an electric circuit is said to be one watt, if one
ampere current flows in it against a potential difference
of one volt. The bigger units of electrical power are

kilowatt (kW) and megawatt (MW). (1]

24. Here, Ay =590 nm =590 x10°m,
A, = 596 nm
= 596 x10~°m,
d=2x10"cm
=2x10%m
and D=15m

Distance of first secondary maximum from the
centre of the screen,

3Dr
X =——
2d
For the two wavelengths, we have,
3D),
X1 = ——
2 d
3Dx,
and =——2%
252 [1]
Spacing between the first two maximum of sodium
lines '

3D
=X2—x1:E(l2—l1)

_ 3x15
" 2x2x1078
=675x10m
=675mm [1]
25. When nucleons approach each other to form a
nucleus, they strongly attract each other. Their
potential energy decreases and becomes negative. |t
is the potential energy which holds the nucleons

together in the nucleus. The decrease in PE results
from the decrease in the mass of nucleons inside the

(596 x 1079 - 590 x1079)

nucleons, (2]
Hence, the mass of the nucleus is less than the sum of
the masses of constituent neutrons and protons.

i Succeed Physics Class 12th

26. The wavelengths of spectral line in these series can be

expressed by the following formulae

(i) For Lyman series
1 [j— -—L].whele 2,38
8 12 n?
1

FOF, n=oo, A= ﬁ

(i) For Balmer series
1 zg[i_l],wheren =345 ...
o \2? o’
4

For, n=om A =E

(i) For Paschen series

1_gp( -] wheren=456 .
~=Rl 2

For, n=oo, A= g
(iv) For Brackett series
L =R [—%—%],wﬁere n=567...
A 44 n
For, n=oo, A= 1—5
R
(v) For Pfund series
% =R [515 ——12—] where n=67.8..
n
25
= : k = —
For, n=ow = -

Or

(i) Bohr's second postulate states that, the electron
revolves around the nucleus in certain privileged orbt
which satisfy certain quantum condition that angular
momentum of an electron is an integral multiple of

h )
ox where h is Planck's constant.
m

e L=mvr = @_
2n (1

where, m = mass of electron, v = velocity of electron

and r =radius of orbit of electron.

== 2w =n [—’-?—]
mv

=, Circumference of electron in n th orbit

=N x de-Broglie wavelength associated with

electron I R
L '_ll
(1) Given, the electron in H-atom is initially in third
excited state.
n=4
and the total number of spectral lines of an atom
can exist is given by the relation
== v
5]

[

il
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Here, N =4
g0, number of spectral lines
a1 4x3
2 g ¢

Hence, when a H-atom moveg from

o thir '
(o ground state, it emits six specirg d excited state

lines. [1/2)
97.Given, N=200tumns, r =10cm = (1 mB=05T
p-90°and [ =3A o
(I) As' T= NJ'AB
=200 x 3 x [n(0.12] x 0.5 s 2
- 1=942N-m s

(1]

(i) The net magnetic force on cirgylar loop is zero. [1/2]

(iiy Average force on electron,
F=(e)(vy)B sin 90°

But, | =neAvy
f [where, A= cross-section of the wire]
Vg =—
97 neA
/
F=€)|—|B
( )(neA]
IB 3x05
F=—e=—a—
nA  10% x107°
_ 15
= - 1024
5 F=15x107N [172]

28. Semiconductors in which some impurity atoms are
embedded are known as extrinsic or impure
semiconductors.

Extrinsic semiconductors are basically of two types

) n-type semiconductors

(i) p-type semiconductors

n-type Semiconductors

This type of semiconductor is obtained when |
pentavalent impurity such as phosphorus_(P). arsenic
(As), etc is added to Si or Ge. During doping, four
electrons of pentavalent atom bond with the four smgon
neighbours while fifth remains very weakly bound to its
parent atom. Also the ionisation energy required to set
this electron free is very small

Hence, these electrons are almost free to MOVe. In
Other words, we can say that these glectrons are
donated by the impurity atoms. So, these_are_ais_o
known as donor atoms and the conduction inside the
semiconductor will take place with the help of the
Negatively charged electrons. Due 1o this negative
Charge, these semiconductors are known as n-type
$eémiconductors.

ThQTEfore. maijor conduction in n-typ
'S due to electrons. So, electrons aré
Carriers and the holes are known 8s
Carriers.

[2]
e semiconduclors
known as majority
the minority
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e- unbonded free
electron donated
by pentavalent
(+5 valency) atom

% . : 1]
29. () A choke coil reduces the current in the AC circuit
without any heat loss. (1]
(i) The effective resistance of a choke coll

2= \}Fiz + (mL)z
-+ Choke coil is a [-R device. (1]

(iii) One can control high frequency alternating current
by using choke coil with air cores, these are called rf
choke cails. While in case of low frequency AC, the
core is of laminated soft iron. [1]

30. It is a device which converts light energy into electrical
energy. It is also called an electric eye. As the
photoelectric current is set up in the photoelectric cell
corresponding to incident light, it provides the
information about the objects as done by our eye in the
presence of light.

Incident
light

Collector (Anode)

Evacuated

Emitter glass bulb

(Cathode)

LHL«I hE i)w&
[132]

A photocell consists of a semi-cylindrical photosensitive
metal plate C (emitter) and a wire loop A (collector)
supported in an evacuated glass or quartz bulb. When
light of suitable wavelength falls on the emitter C,
photoelectrons are emitted.

Some applications of photocell are given below

() Used in television camera for telecasting scenes and

in photo telegraphy.
(i) Reproduction of sound in cinema film.
(i) Used in burglar alarm and fire alarm. [134]
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Or
]
According 1o de-Broglie hypothesis the wavelength O
wave associated with moving matenial partice is gven by
. h h
) =—=—
p mv
which is the expression for de-Brogle waveleng™
From the above expression the following
observations are made (1]

(i) The de-Broglie wavelength . »_ So f the partice

L 4

moves faster, then the wavelength wil be smaller

and vice-verss.

If the particle is at rest (v = 0) then the de-Broghe

wavelength is infinite (5. = = ) Such a wave cannot be

visuslised

(1) The de-Broglhe waves cannot be electromagnetic I
nalure because electromagnetic waves are produced
by motion of accelerated charged particles

(iv) The wavelength of a wave associated with moving
particle defines a region of uncertainty, within which
the whereabouts of the particle are unknown. (2]

q

31. (i) By Gauss's law, ¢ = §E-ds .
0

(1)

whare, q 15 the net charge enclosed in the gaussian
surlace
(a) ¢ does not change because Il depends only
on the total charge enclosed by the gaussian
surface and not on its shape or size [1/2]
(h) ¢ will not change because the total flux i1s determined
by the charge inside the surface, not on the charge

oulside
(112]

(C) ¢ bacomes rero because a dipole consists of two
aqual and opposite charges and so the net charge
nside the surtace 1s zero Thus, the fiux is also zero

(12]

(ily Gaven, A = 20 om

AT 2 omme——— * B
(e} A
) ) f
g, =3 pit L ta £g Qs = ML
AQ =0OB =10em=01m
)a .H[ = 8§ 51U t'._
- r
5y J'f"[' = I s il \
fars eiheae 1 Tieakdd @t @ Pt e 10 a | '-:ﬁ:}d Q
/ .
i, i
[12)
Y I L [T PR Laialuvisial | bl o o) Wig e

| =t il | it 3y o @l

i succeed PhYsics c

05102 <3710 % 27 «1q]
Ex="" (G1F 0107
_27510°NC
The direction of EgisAto O 1 e lowargs g .,
nro i,
08 as the electric field 1s aiways diractad 5,
nastive charge
* - :11'5"
L feld due togg at -
e 1 o
C.=— ——r
- 11& IL_‘B.'\’
Q x ‘D w 3™ -__
cg = 0
L2730 o7 108 NE

The direction of Eg 1S Oto
08 as the electric field is alwavs directed towar:
negative charge

Now, we see that both E y and Eg are in same
So. the resultant electric field at O is £ Hence

“‘\1.\1”. YT w1

E=Epr+Eg=2
_ 54 x 10 N/C

The direction of £ (resultant alectrc field) will be +
O to B or towards B
Or
(i) Here, the dipole moment of each molecui
=10~ 2 C-m.
I mole of the substance contains 6 « 107
molecules
Therefore, total dipole moment of all molec.s
p=6x10" <10"*Cm - 6«10
Inital potential enerqy,
U=-pEcosd=-6+«10
<« 10" cos B0 J.
Final potential energy (when 8 = 0
Mnally o and £ are aligned in the same

ko’

| J ~ n 3 X
if = 6«10 ‘ fi_'Ff COs Q

Change n potenual er Oy

_ 6J -(-3J) %

0. e 13 a loss in potenhal 2ineiyy e
e energy released Dy the substances
Maal i -UI&J! WG ks \.hL‘UII:'

It .
Y BHemgy stored in the Capacian Al

AS F TL.'; J
y >
ine

Wi 3 e
Wil e swatch 1S connected 1o pomf &

O Yy i ) . CaauEd
'Y ssipated 0N Connecting across g

g a ‘Owar-jS :',' “f ~e

T e r—
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GG 10
116,
20V

Therefore ,% loss of energy
EI'
= (E] x100%

=T | x100%-= gy,

2.0 For convex lens, f > 0 (2]
Also,u <0
But from lens formula,

1 1.1 1 1 .
- + u [taking u with negative
TEEY sign)
. ;'f a = [numerically]

Since, givenu < f
Thus, : <0=>v<0
v
So, image is formed on LHS of the lens, i.e. virtual
image.

For convex lens, f is positive.
1 1

vl |u]
= M;-1::*».#'.!’.1:»1
[ul

Hence, enlarged virtual image formed on LHS of
lens. - [2]
(i) To derive the relevant formulae for refraction by
spherical lenses, we must first adopt a sign
convention for measuring distances as shown below

Lens
Lios = . f
Heights |  Direction o
Upwards incident light .
ical centre
— 2 (et X-axis
Heights | Distances against
downwards | incident light
fegative |negative  «—— [ Distances along
incident light
positive

According to the cartesian sign convention.

&) Al ihe distances are measured from the optical
Centre(0) of the lens.
The Principal axis of lens is
%tical centre as origin.

laken as X-axls and

171

(c) Distances measured in the direction of the incident

(d)

(i)

light are taken as positive and opposite to the

direction of incident light as negative.

The heights measured upwards with respect (o

X-axis and normal to the principal axis of the lens are

taken as positive and the heights measured
downwards are taken as negative.

Or
Given, i =60°and p =3
From Snell's law, we have,

S op = N9 _ 13

sinr sinr

snp=2000"_ 1 x_‘@
y3  J3 2

sinr=0.5
= r=sin~(0.5)
=% r=30°

For convex lens For erect image
U=-ve Vv=-+ve
Magpnification, m = 11 =4
u
where, O =length of object
and I =length of image.
Given, f=+20cm, | =4 xlength of object
= ~!— =4 = oy 4
@) —-u
= v=-—4u
Using lens formula,

f v u
1_ 1 1
f(-4u) (-u)
:> 1—_l+1
f du u
1 4-1 3
2y — e
20 4u 4
=5 u=20x3=150m

=i =15cm,v=4u =15x 4 = 60cm
Distance of the object, v = 15¢cm
Distance of the image, v = 60 cm

The image Is on the same side of the object.

(3]

(1]

(1]

(1]

(1]
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33.() The number of turns per unit length is

500
n= Tree™ 1000 turns/m

0.5 (112]
The length ()= 05m and radius (r) =1em =0.01 m.
Thus, Ur=50 e Iss

Hence, we can use the long solenoid formula, i.e.
B=pyl=4nx10"7"x10% x5

=6.28x107° T (1]
(i) Mean radius,
025+ 0.
o =220+ 026 o 10%m
2 [1/2]
and turns per unit length, n = .
20
_ 3500
2n x255 x 1072 LVal
Magnetic field of a toroid,
B=pyl
=4n x 1077 x —-—3%— X
2n x255 x1072
=3x1072T [1]

(i) Given,/;=4A,1,=5A,d =4x102m

and [/=020m
Force on a current carrying wire,
F_“Dl‘l‘.'—]"_ 4n x1077 x4 x5

0.20
2nd 2xmx4x1072 g

=2 x107> N, towards B [1v2]

(iii) (a) The field H is dependent of the material core

i Succeed Physics Ciq 2

Or
(i) Magnetic field induced at the centre of g Circuy
loop, i.e- ;
2P0
5=
s 4nx1077 x/
= B i
- Current in the circular loop,
-5
- FHOT mma
4 x 107

(L)

(i) Yes,itis possible to have magnetic field

configuration with three poles. It can be done by

putting north poles or south poles of two magnes

together.

Gauss's law of magnetism can be modified as
ZB-dS =pgn

where, mis the strength of the monopole. (1

and is expressed as
H=nl =1000 x2.0 = 2x 10° Am™'
(b) Magnetisation,

M=B-poH)/ug
AS, B=l-1.ru-OH

M=(B-noH)/ o= (umeH -nHn
= (1, =) H = (400 — 1) x2 x103

=8x10° Am™’ il





{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

