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CBSE Class 12 Physics Question Paper Solution

QUESTION PAPER CODE 55/1/1/D

Q. Expected Answer/value Points Marks Total
No. Marks
1. Itis defined asthe opposition to the flow of current nac circuits offered

by a capacitor.

Alternatively:

1
X =— 1
ol %

S.lunit: ohm %! 1
2. Zero 1 1
3.  Converging (convex lens), 1 1
4.  Side bands are produced due to the superposition of carrier waves of

frequency »_over modulating / audio signal of frequency m__ 1

Alternatively:

(Credit may be given if a student mentions the side bands as »_+ @, ) 1
5.  DE :Negative resistance region Vo

AB: Where Ohm's law is obeyed.(Also accept BC) Y2 1
6. | Determination ofratio (i) accelerating potential 1

(i1) speed 1
2
h v h

. - —
® \2mqV ~ 2mg)\’
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m, =4m,,q, =24,

_ N _ma,
Vo M9,
~4m,x2q,
m,q,
=8:1 Y
i y I s =5 v—i 14
(i my mh ?
V, m
— S SN el PO 4 1
v, m, /2 2
7.  |Showing that the radius of orbit varies as # 2
m’ 1 e 1
ro dme, r’ “
Or mv'r = e’
R (1)
mvr = n_h 1,
2n ’
h, @ 2h2
R —— I s s i
47{2 ( )
Divide (ii) by (i) )
Y N
mr = 3 K 2
4rt e
242
nh
F=———-4n € 7
4t me’ v ’
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r o« n’
(Give full credit to any other correct alternative method) 2
8. | Distinction between intrinsic & extrinsic semiconductors 2
Intrinsic Semiconductor Extrinsic Semiconductor
(1)  Without any impurity (1) Doped with trivalent/
atoms. pentavalent impurity atoms. 1
@ n,=n, () n, #n 1
(Any other correct distinguishing features. ) 2
9. | Derivation ofthe required condition 2
1 1 N 1
i —_— 1
f v u 2

For concave mirror f< 0 and # <0

As object lies between fand 21

® Atu=—f
1 1 1
b Sy
y
- V=«
Atu=-2f
i3, 1 + 1 1
ey T i e e T 1
v f 2f 2f 2
= v=-2f v
— Hence, image distance v>—2f %)
Since v is negative, therefore, the image is real. 2
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Alternative Method

1 1. 1
+

For concave mirror Ve
<0,u<0

L 2f<u<f

= L<1<0 1

= v<0 .. Image is real
Alsov>2f image 1s formed beyond 2f. Ya 2

(Any alternative correct method should be given full credit.)

OR

Finding the expression for intensity 1%

Position of polaroid sheet for maximum intensity V2

Let the rotating polaroid sheet makes an angle 0 with the first polaroid

.". Angle with the other polaroid will be (90 - 0) Y2
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frowennsnmmenm e

Applying Malus's law between P, and P,
I'=1 cos*0
Between P, and P,

I"= (I c0s?0 )cos*(90 - 0)

= I"=£4Q--Si11229

Transmitted intensity will be maximum when 6 = %

WWW.EdIlgl'OQSS.COIIl

10. | Obtaining condition for the balance Wheatstone bridge

2

Applying Kirchoff's loop rule to closed loop ADBA
IR, +0+IR, =0 (I.=0) ... (1)

For loop CBDC
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-IR,+0+IR =0 (ii)
I, R
= fromequation (i) L=-1
2 2
From equation (ii) h = &y Ya
2 3
R_R . )
R, R
11. | Name ofthe parts of e.m. spectrum for a,b,c VatatVa
Production Yatlatls
(a) Microwave Z)
Production: Klystron/magnetron/Gunn diode (any one) Y2
(b) Infrared Radiation Y

Production: Hot bodies/ vibrations of atoms and molecules (anyone) | %
(¢c) X-Rays Ya

Production: Bombarding high energy electrons on metal target/ x-ray
tube/inner shell electrons (any one). Y2 3

12. |(@)  Calculation ofangular magnification 12

(@) Calculation of image of diameter of Moon 1%

Angular Magnification
m= % 1
15
T 1500 A
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A

Ug

2

x 102 radian

348xuﬁJ_348

Angular size ofthe moon= [ 3 8% 10° 38

3.48 :
. Angular size of the image = [W x107% x 1500} radian s 3

3.8

Diameter of the image = x 15 x focal length ofeye piece

348
= X X
38 v}

=13.7cm

(Also accept alternative correct method.)

13. |(1) Einstein's photoelectric equation 2
(1)  Important features VatYs

() Derivation of expressions for A, and work function 1

hv=0,+k _ %

1
or hy = hv0+ E mvfm

Important features
(i) k&, _depends linearly on frequency v Y

()  Existence ofthreshold frequency for the metal surface. Y2

(Any other two correct features.)
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hV - (pﬂ = kmax
he _he
X] A‘O + kma), """"""""" (1)
he  he .
ok - TR (i Z
From (i) and (ii)
2he _he _he
Mook A
1 2 1
S| e R 1
Z‘IZI 1'1 7\'2 /2'
5 M
26, — M

he _ he(2h, —M,)

Work function ¢, = — Ya 3
° A M,
14. |(1) Drawing oftrajectory 1
(1)  Explanation of information on the size of nucleus Ya
(i) Proving that nuclear density is independent of A 1%
‘ /
1
" T 250
~?— = @ Target nucleus
Only a small fraction of the incident ¢ — particles rebound. This shows
that the mass ofthe atom is concentrated in a small volume in the form of
nucleus and gives an idea ofthe size ofthe nucleus. Y
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Radius of'the nucleus

1

R=R A

mass

Density = Ya

volume

= where, m: massofone nucleon

A: Mass number

——y Z

=> Nuclear matter density 1s independent of 4 Y4 3

OR

Distinction between nuclear fission and nuclear fusion Latls
Showing release of energy in both processes 72

Calculation ofrelease of energy 1%

The breaking of heavy nucleus into smaller fragments is called nuclear
fission; the joining oflighter nuclei to form a heavy nucleus is called nuclear

fusion. AR

Binding energy per nucleon, of'the daughter nuclei, in both processes, is
more than that of the parent nuclei. The difference in binding energy is
released in the form ofenergy. In both processes some mass gets converted

nto energy. %

Alternatively:

In both processes, some mass gets converted into energy.
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15.

16.

Energy Released

Q= |m (CH)+ m (H)-m ({He)- m(n)| x 931.5 Mev

= [2.014102 +3.016049 — 4.002603 — 1.008665] x 931.5 MeV
= 0.018883 x 931.5 MeV

=17.59 MeV

Drawing block diagram of detector 1

Showing detection of message signal frominput AM Wave 2

AM input wave Rectified wave Output (without RF component)

[Note: Award these 3 marks irrespective of the way the student attempts

the question. |
Drawing of Plots of Part (1) & (i) Vatla
Finding the values of emf and internal resistance 1+1

T
v
|
= »
R —
A
V=&
v
f
(6] 1 —
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17.

R
(Ifthe student just writes the relations V=& — IR and V= RE -

not draw the plots, award }2 mark)

B E
R4

1
I= E
44y
=5 H@dtr e (1)

Also

From equation (1) & (i1)

4+r=45+05r
=10

Using this value of r, we get

E=5V

WWW.EdIlgl'OQSS.COIIl

but does

Determination of C] and 8

Determination of charge on each capacitor in parallel combination % + %

Energy stored in a capacitor

E=— CP

M| =

159
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In series combination

1 &e
0.045= —2— (100)2

1 2

€6,

= =0.09x10% .. @)

c+C,

In parallel combination

1
025 = —(C, +C,) (100

= CAC~=~0%]1D% .. (i1)
On simplifying (i) & (i)
C,C,=0.045 % 10°
(C,-C) =(C,+C) -4CC,
= (0.5 % 104)’ — 4 % 0.045 x 10°*
=025%10%-0.180 x 10°®
(C,—C) "0.07 340
(C,=C) =26x10"=0.26x10"..... (iii)
From (i1) and (ii1) we have
= (,=038x10*FandC,=0.12x10*F
Charges on capacitor C, and C, in parallel combination
0,=CV=(038x10"*x100)=0.38 x10>C

0,=CFV=(0.12x10*x100)=0.12 x 10>C

160
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18.

[Note: If the student writes the relations / equations

40,045 = —| <% 100y
and 0. =2le (100)

+C,

1
0.25= 7 (C, +C,) (100’

but is unable to calculate C, and C,, award him/her full 2 marks.
Also ifthe student just writes
Q. =C F=C(100) and O, =C.F*=C(100)

award him/her one mark for this part of the question. ]

Working principle 1
Finding the required resistance 1
Finding the resistance G of the galvanometer 1

Working principle: A current carrying coil experiences a torque when placed

mn a magnetic field which tends to rotate the coil and produces an angular
deflection.

K=I(G+R,)

(SR

=1(G+R,)

G+ R
" G+R,

2

U

=¥ =R —28,

Let R, be the resistance required for conversion into voltmeter ofrange 2V

161
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19.

L 2V=1(G+R,)
also V= I, (G+R)

G+R,
2= =
G+ R,

© R,=G+2R =R,~ 2R, +2R,= 3R 2R,

Fabrication of photodiode Ya
Working with suitable diagram 1
Reason 1

It is fabricated with a transparent window to allow light to fall on diode.

When the photodiode is illuminated with photons of energy (4v > £ )
greater than the energy gap ofthe semiconductor, electron - holes pairs
are generated. These gets separated due to the junction electric field (before

they recombine) which produces an emf,

Reason: It is easier to observe the change m the current, with change m light

mtensity, if a reverse bias is applied.
Alternatively,

The fractional change in the mmority carrier current, obtained under reverse
bias, 18 much more than the corresponding fractional change i majority

carrier current obtained under forward bias.

162
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20. | Circuit diagram oftransistor amplifier in CE-configuration 1%
Definition and determination of

()  mput resistance

()  current amplification factor 1

<3
Ry C Re .
MA—>—B v 1%
@ Ve T~
Vi Ves
Input reisistance
AV g
R, = [TJ i
B SV
Current amplification factor
AV
Bac ) [ c ] 1
Al s <

The value of input resistance is determined from the slope of /, verses V.

plot at constant V.

The value of current amplification factor is obtained from the slope of

collector / . verses V' plot using different values of /. Y5 3

(Ifa student uses typical charateristics to determine these values, full credit

of one mark should be given)

21. | Finding the spacing between two slits 1

Effect on wavelength and frequency of reflected and refracted light 2
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22.

(@) Angular width of fringes

where d = separation between two slits

o T L
— — X —_—
Here O =0.1 =0.1 180 radian

600x1077 %180
d= m
0.1xm

=343 x10*m
=0.34 cm
(b) For Reflected light:
Wavelength remains same
Frequency remains same
For Refracted light:
Wavelength decreases

Frequency remains same

Change in the Brightness of the bulb in cases (i), (i1) & (iii) Ya+%+%

Justification Vtatls

() Increases
X = ol

As number ofturns decreases, L decreases, hence current through

bulb increases. / voltage across bulb increases.
(i) Decreases

Iron rod increases the inductance, which increases X, hence

current through the bulb decreases / voltage across bulb decreases.

164
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23.

24,

(iii) Increases

Under this condition (X . = X)) the current through the bulb will

become maximum/ increase.

(1  Name of device and principle of working Yatl

()  Possibility and explanation Y

() Values displayed by students and teachers 1+1

(1)  Transformer
Working principle: Mutual induction
Whenever an alternative voltage is applied in the primary windings,
an emfis induced in the secondary windings.

(@ No, There is no induced emffor a dc voltage in the primary

(m) Inquisitive nature / Scientific temperament (any one)
Conceren for students/ Helpfulness / Professional honesty( any one)
(Any other relevant values)

(a) Statement of Ampere's circuital law 1
Expression for the magnetic field 1%

(b) Depiction of magnetic field lines and specifying polarity Yot
Showing the solenoid as bar magnet 17

(a)  Line integral of magnetic field over a closed loop is equal to the p

times the total current passing through the surface enlosed by the

loop .

Alternatively

ey
>R
h.u\L
1]
=
{1
~
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(b)

Let the current flowing through each turn ofthe toroid be /. The total

number of turns equals #.(27tr) where # is the number of turns per
unit length.
Applying Ampere's circuital law, for the Amperian loop, for interior
poimnts.

§ B-dl =, (n27rD)

§ Bdlicos © = p n2mnrl

= B X 2nr = u,n 2nrl

B =y nl

166
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The solenoid contains N loops, each carrying a current /. Therefore, %
each loop acts as a magnetic dipole. The magnetic moment for a

current /, flowing in loop of area (vector) A is given by m=IA %

The magnetic moments ofall loops are aligned along the same

direction. Hence, net magnetic moment equals N7A4. Ls 5

OR

(a) Definition of mutual inductance and S.1. unit 1Y%

(b)  Derivation of expression for the mutual inductance

oftwo long coaxial solenoids 2%
(c) Finding out the expression for the induced emf 1
(@ ¢=M

Mutual inductance of two coils is equal to the magnetic flux linked with

one coil when a unit current is passed in the other coil. 1

Alternatively,

A
"

Mutual inductance is equal to the induced emf'set up in one coil when the

rate of change of current flowing through the other coil is unity.
SI unit: henry / (weber ampere ') / (volt second ampere ')

(Any one) %

(b)
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23.

Let a current /, flow through S, This sets up a magnetic flux ¢, through

each turn of'the coil S .
Total flux linked with S,
Nb=MIL s (1)
where M, is the mutual inductance between the two solenoids
Magnetic field due to the current /,inS isu n./,.
Therefore, resulting flux linked with S,.
Nb, = [mh) mr fpl) 0 s (1)
Comparing (1) & (i1),we get
M1, =nl)nr (unl)
M, =y nn mil

(c) Letamagnetic flux be (¢,) linked with coil C, due to current
(1,)incoil C,

We have:

W
dt

= e=

(a) Explanation of diffraction pattern using Huygen's construction

(b) Showing the angular width of first diffraction fringe as half of
the central fringe

(c) Explanation of decrease in intensity with increasing »

168
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(a)

1
We can regard the total contribution of the wavefront LN at some point P
on the screen, as the resultant effect of the superposition of'its wavelets
like LM, MM_, M N. These have to be superposed taking into account
their proper phase differences . We, therefore, get maxima and minima, i.e.
a diffraction pattern, on the screen. 1
(b)

Y
Condition for first minimum on the screen

a Sin® =\

= 0 =Ma %
.. Angular width of the central fringe on the screen (from figure)
= 20 =2Ma Y2
Angular width of first diffraction fringe (Fromfig) = A/a 2
Hence angular width of central fringe is twice the angular width of first
fringe.
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Maxima become weaker and weaker with increasing ». This is because
the effective part ofthe wavefront, contributing to the maxima. becomes

smaller and smaller, with increasing 7.

OR
a)  Drawing the ray diagram showing the image formation 1
Derivation of relationship 2
b)  Raydiagram Z)
Similar relation Y2
Derivation of lens maker's formula 1

(@)

(Deduct %2 mark for not showing direction of propagation ofrays)

For small angles

/NOM ~ tan /NOM = YN
=R T oM

/NCM ~ tan /NCM = 21N
=fan T MC

/NIM /NiM= VN
— T Ml

In ANOC, Zi=ZNOM + ZNCM

~ MN  MN .
Li=——t— Q)
OM MC
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Similarly

Zr=4NCM - ZNIM

_MN MN ’
Mc mt (W

Using Snell's Law

n sini.=n, sinr

For small angles

ni=n,r

Substituting for 7 and 7, we get

n, . on, n,—n
OM MI MC

Y

Here, OM=—u, MI=+vy, MC =+ R

Substituting these, we get

n n  n,—n

2 | . 1 1
B, Ees—aams Y5
% u R

b)

2

Similarly relation for the surface ADC.
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-n, B n,—n

DI, DI DC, wsrer D) -

Refraction at the first surface ABC ofthe lens.

n, n, n,—n ‘
B  BL BC, e

Adding (1)and (i), and taking BI, = DI, we get

-El—+£‘—=(n,—n]]{i+ 1 ] 1

OB DI BC, DC,

Here, OB =—u
DI=+v

BC, = + R,

DC, - —R

2

3 l[_lj [L_L] " 5
f nl Rl RZ

26. |a)  Derivation ofthe expression for the electric field £ and its
limiting value 3
b)  Finding the net electric flux 2
a) ———y B 1
-q o +q E_, - Euq
# : : @-----mmmmmman “— » v
< 7a »

A
.
v
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Electric field intensity at point P due to charge -q

— 1 q 2
F = ;
* 4ney (x+a) s

Due to charge +q

Ey=——d (%)

L 4rne, (x — a‘)2 &

Net electric field at point P

I
=

E= % Vs
47580 (x2 _az)z ( )
Forx>>a
o —a?) ~x
= Iy 28 .
= —X
dne, x° v
b)  Only the faces perpendicular to the direction of x-axis, contribute
to the electric flux. The remaining faces of the cube give zero
contribution. 1
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" T
& -
‘/ R
Totalflux$ = ¢, + ¢,
=pE-ds +p E-ds
I II
=0+ 2(a).a’
¢ =2a’
OR
a)  Explanation of difference in behaviour of
(1) conductor (i1) dielectric 1+1
Definition ofpolarization and its relation with
susceptibility Vot
b) (1) Finding the force onthe charge at centre
and the charge at point A Vot
(1)  Finding Electric flux through the shell 1

(a)
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(b)

In the presence of electric field, the free charge carriers, ina
conductor, move the charge distribution in the conductor

readjusts itself'so that the net electric field within the conductor

becomes zero.

In a dielectric, the external electric field induces a net dipole
moment, by stretching / reorienting the molecules. The electric
field, due to this induced dipole moment, opposes ,but does

not exactly cancel, the external electric field.

Polarisation: Induced dipole moment, per unit volume, is called the
polarization. For linear isotropic dielectrics having a susceptibility

X, wehave
P=X}

0

(1) Net Force on the charge p & placed at the centre ofthe shell,

1S Zero.

Force on charge 20" kept at point A

WWW.EdIlg_l’OOS s.com

3Q]

I —=12 5

F = e [2 _(kpo
4re,r’ r’

Electric flux through the shell

Q

¢:
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