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CBSE Class 12 Physics Question Paper Solution 2012

QUESTION PAPER CODE 55/1/1

Q. . Marks  Total
No. Expected Answer/value Points Marks
1. No 1 1
2. Zero
(If the student writes Bv = Bsin 8, award /2 mark) )
[Also, ifthe student calculates the value of vertical component at that
place as Bv =B sin 60°, or Bv= B, tan 60°, award % mark.] 1
3 : Y
]l
Pl
o
T=—>
[Ifthe graph is correct but the axis of the graph are not labelled, or
labelled in an incorrect manner, award %2 mark. ] Ya 1

4.  Inthe static situation, there is no current inside, or on the surface, of the
conductor. Hence the electric field is zero everywhere inside the

conductor
Altematively:
i since the charge inside the conductor is zero, the electric field is
also zero. 1
or
Alternatively,

i.  since the conductor is uncharged so the electric field inside it is
zero. (or any other logically valid answer.) 1
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5. Speed (orvelocity)

6.  When the refractive index of glass is equal to the refractive index of the liquid.

(Alternatively, when p, = P-g)

1. i Clockwise in 1
i.  Anticlockwisein?2
(Alternatively, if the student correctly depicts the direction of flow of current

diagrammatically, award full credit.)

8.  De-Broglie hypothesis states that atomic particles of matter moving
with a given velocity, (or momentum) can display wave like properties.

[Award full 1 mark even if the student just writes A = LA ]
P

9. Formula %)

Substitution and calculation 1%

From the diagram, r = 30"

sin i
Also n,= —
sin r
sin i
= 3 =—
sin 30

=> sini= 3 x -
2
== i=60"
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10.

11

Difference between Analog

and Digital signals 2

Analog signals are continuous variations of voltage or current.
Digital signals are those which can take only discrete (stepwise) values.

(Give full credit even if the student depicts the above difference with the
help of suitable diagrams.)

OR

Function of transducer/ repeater/

Transmitter/ bandpass filter(Any Two) 1+1

Any two of the following

L Transducer: —A device which converts energy from one form
to another form.

i.  Repeater: —A repeater is a combination of areceiver and a
transmitter.

ii.  Transmitter:— A transmitter processes the incoming message
signal so as to make it suitable for transmission through a channel

and for its subsequent reception.

[Alternatively: A transmitter is a device used for sending the

information in a communication system. |

iv. ~ Bandpass filter:— A bandpass filter blocks lower and higher
frequencies and allows only a band of frequencies to pass through.

Correct Identification 1L X 4=2
i) i=42A

i) i=1.05A

i)  i=042A

v) i=l14A

[If a student only writes the correct formulae in all four cases as given
below but does not identify the values of current, award 1 mark only.
For any two correct formulae, award 2 mark only.

141
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W) I =—mF

s i & .e . ¢ -3 S
z):_; 11) ey i) =
Rq+ AR

T+Ry+Ry

Award Y2 mark if the student only writes that current is inversely proportional

to the resistance. | 2
12. | Correct Identification 1

Two Properties 1

Diamagnetic Material 1

Properties (any two)

L They have the tendency to move from stronger to weaker part of
the external magnetic field.

ii. ~ Theyexpel magnetic field lines.
m.  Such substances are repelled by a magnet.

iv. ~ Whenplaced in an external magnetic field, anet magnetic dipole
moment is developed inside it which is in a direction opposite to
that of the applied magnetic field. Yot

(Give full credit for any other correct property)

[Ifthe student 1dentifies the substance as paramagnetic or ferromagnetic,

but gives the properties of the same correctly, award 1 mark only:.] 2
13. | Magnitude of net magnetic field 174
Direction Ya
. =p =t ;
Wehave: B =B, = R %

B, is directed in the vertically upward direction while B is directed

along the horizontal direction. Ya
~B= |B}+B3
NECR

— \/E Bp '1/2

(If the student directly writes B = V2 B, award this 2 mark)
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14.

15.

. Hol _ f Mol
->B=V2 2R (\/zg.

The net magnetic field is directed at an angle of 45° with either of the fields.

[Award this 2 mark, even if the student takes B, along the vertically
downward direction and writes that 0 = 135°]

Explanation 2

When an ideal capacitor is charged by dc battery, charge flows (momentarily)
till the capacitor gets fully charged. When an ac source is connected then

: dq . .
conduction current i = ar keep on flowing in the connecting wires.

Due to changing current, charge deposited on the plates of the capacitor
changes with time. This causes change in electric field between the plates of
the capacitor which causes the electric flux to change and givesrisetoa
displacement current in the region between the plates of the capacitor.

Displacement current is givenbyi, =€, e

and is equal to the conduction current at all instants.

[Alternatively: If the student explains the continuous flow of current, for a
capacitor connected to an AC source, on the basis of capacitive reactance,
or the charging and discharging of a capacitor, award 1 mark only.]

[If the graphs are not labelled, deduct /2 mark. Please award these marks
even if the student draws two separate graphs, one each for E and V)
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16.

Definition 1

Derivation 1

Self Inductance is the property by which an opposing induced emf is
produced in a coil due to a change in current, or magnetic flux, linked with
the coil.

or Self inductance of a coil is numerically equal to the flux linked with the
coil when the current through the coil is 1A.

or, selfinductance of a coil is equal to the induced emf developed in the coil
when the rate of change of current is the coil is one ampere per second. 1

Energy stored in an inductor:

Consider a source of emf connected to an inductor L. As the current starts
growing, the opposing induced emf'is given by

e=—LE s

If the source of emf'sends a current / through the inductor for a small time
dt, then the amount of work, done by the source, is given by

dW = |e| i dt

—L'ﬁd
= zdl 4

=Lidi

Hence the total amount of work done (by the source of emf) will the current
increases from its initial value (i = 0) to its final value (/) is given by

i

.2
1

£ £ l 4
W:jdez—szd:—L — —ELZ "
0 0 2

0
This work done gets stored in the inductor in the form of energy.

LU =200
2
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17.

18.

Explanation 2

Even though the current in forward bias has a larger magnitude, the change,
due to changes in light intensity, in the minority carrier dominated reverse
bias current, is more and is, therefore, more easily detectable.

Alternatively, any other logically valid explanation(including / based on the
characteristic curves) to be given full credit. (Even if the student does not

explicitly write that forward current is more, award full marks.)

Derivation 2

x»x X X 1 x 4 X b 4 x

The magnitude of the emf, generated across a length dr of the rod, as it
moves at right angles to the magnetic field, is given by

de=Budr.

Therefore,

3=Ids=f8udr =anwdrzfﬁﬁf_
9 0

Alternatively, the potential difference across the resistor is equal to the induced
emfand equals B X (rate of change of area of loop). 16 is the angle between
the rod and the radius of the circle at P at time t, the area of the sector
OPQ(as shown in the figure) is given by

145



 EDUGROSS |

WWW.EdIlg]’OOSS.CﬂIIl

WISDOMISING KNOWLEDGE

19.

20.

& 1 Ly

wh_ere R is the r:adl_us of the circle. Hence, the induced emf is
e=Bx i[lgﬂa] = -;w re 49 _ BoR®

del2 dt = 2 Vatl
Calculations of angular frequency 1
Calculation of current 1
Calculation of rms voltage across capacitor 1
(1) W= L 1
JLC ’
1 .
- =50radian/s 1
V5x80x 10"

(i) Current at resonance

v,
I === =& A=6A Yot
™o R 40

(m) V_ across capacitor

FHLS

s ms <

2

6 x A4
50x80x10°°

6><10"’V_ 6000

= 3 V=1500V Yo
4x10
Calculations of torque 1
Calculation of force 2
(i)  Torque on the loop Y5

t=MB Sin0

As M and B are parallel, 8 =0
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Therefore, 7 =0 Ya
(Award this one mark, if student writes torque t = 0 directly)
(i)  Forceacting on the loop

7| = b f(i—ij

2r oo

1 ]
=2x1&?x2x2x10—1[ - JN Vs

107 5x107°
-8
_ SXIQ (1—1}\1
10~ 5

4.
- | —|N
8 x 10 (5)

=64x10° N Y2

Direction : Towards conductor / Attractive 15

[Alternatively, If a student calculates the force by the following method,
award the allotted 2 marks(for force calculation) as follows

Magnetic field B= H—OI
&n ' 2nr

| F | =1¢ B (towards the conductor) 2 mark

| F,|=1¢B, (away from the conductor) 2 mark

|F| =I¢(B,-B)

\2m, 2m, 2r \n,

7= 2x107 x(2) x10™" [1_1] -

10°°
=64x10°N Y2 mark
Direction : Towards the conductor / attractive 2mark ] 3

147



 EDUGROSS |

WWW.EdIlg_l’OOS s.com

WISDOMISING KNOWLEDGE

21.

() Justifyingoftheresult 2
() Maximumnumberof spectrallines 1

(1)  According to Bohr's second postulate

B nh {
mvr, = .
nh
= 2nr = —
"omy
h h
But ——=—=4
my
ann = nh )

nh h
[Note: If the student just writes mvr, = o and writes A= ; award 2 marks) %

1)  Forthird excited state n=4

for ground staten=1

Hence possible transitions are

n,=dton, =3,2;1

n, =3ten~=2,1

n=2ton =1

Total number of transitions =6 1
Altematively:

L The student may show the transitions on the energy level diagram and
count the total number as 6 award this 1 mark in such a case also

n.  Ifthestudent takes only the transitions to the ground state and writes

e -

C n=4
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22. |@ Finding % 2
(i) Position of null point forcell €, Ya
(1) Increase of sensitivity Ya

(1) €, +¢&,=300k( kis potential gradient in volt/cm) Va

€ —€, =120k Ya

= Z—i = 7 / 3 1

i) € +€, =300k

3
€+ 7 €5 =300k

=>e; =210k

Therefore, balancing length for cell €, is210 cm Va

(Award this ¥2 mark even if the student writes €, =210k)
(Award full marks for any other correct method)
(i) By decreasing potential gradient.

[Or through Increasing length, reducing potential drop across wire, increa- W 3
sing resistance put in series with the main cell etc. |

OR
Calculation of unknown resistance (R) 1
Calculation of potential difference between A & D 2
Applying Kirchhoff's Voltage rule
for loop ABEFA
9+6+4x0+21 =0 %z
2I-3=0
I= % A=15A V2
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23.

For loop BCDEB
3+IR+4x0-6=0

nlR=3

Substituting the value of current I,

3

LR=25)

Potential difference betweenA & D
Through path ABCD

+9V-3V-IR=V,_

3
+9—3—5 x2=V;;

=>V,,=3V
[Alternatively through path AFD

3
= RY=F

2 AD

=V =3V

WWW.EdIlg]’OOSS.CﬂIIl

)

)

(Note: Also accept any other logically valid approach leading to correct answer)

(1)  Naming the characteristic property

(i)  Showingdensity of nucleus is independent of mass number

1
2

(i)  Saturation/ short range nature of nuclear forces.

() Wehave
- _ mA
ensity £ = %E(Ru A1;$)3
i ik
- %HRE’
Hence p is independent of A

(Here m is the mass of the nucleus.)

R=R, A"
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24. | Two factors justifying the need for modulation 1+1
Diagram of amplitude modulated wave 1
Writing any two of the following factors: 1+1

(i)  Practical size of antenna/ aerial
(i) Effective power radiated by an antenna

(i) Toavoid mixing up of signals from different transmitters.

e Ea T o e :
-‘.',JU {U? E’L“ ﬂ B { ‘l ] : I . I-' ,;T";_Y\:':“Jﬁ.'_?i j: ; Il .I I| *I .‘ r. :I .ﬁl:iw—uwﬂl § . |' : . II ] rl I‘l II‘.T jr 2 "-’-'--j‘;’,_‘. 3
LU U LY YA LYY M
25 05 i ] 5 35 a
25. | Photoelectric equation Ya
Obtaining this equation from photon picture 1
Three salient features h¥lh+la
hv= ¢ +K__ Ya
Energy (h), carried by a photon of frequency v, is absorbed (by the
electrons on the surface.) to:
(1) overcome the work function of metal (¢,) bz
(2) Impart maximum kinetic energy to the emitted electron (K ) 2
Lhvad

[Note: Award only one mark for writing the photoelectric equation, when a
student also explains the symbols used in the equation]

Three salient features (Any three):
(i)  Cut-offpotential of the emitted electrons is proportional to v

(i) maximum kinetic energy is independent of the intensity of incident

radiations.
(i)  Photoelectric emission of electrons is possible onlywhen v > v, — %" Yo+l
(iv) Emission of electrons is instantaneous %)
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26.

27.

a)  Need for coherent sources (to produce sustained interference) 1

b)  Calculation of intensity 2

(a) Coherent sources are needed to ensure that the positions of maxima
and minima do not change with time.

Altematively,

Coherent sources have constant phase difference and, therefore, produce a
sustained interference pattern.

(b)

124100052 %

[Alternatively, I=1,+1,+2 (1,1, cos9 ]
For path difference A, phase difference
0 =2mn

Hence, K=41 cos’n =41,

For path difference %

Phase difference ¢ = 2%

Intensity

- 2 T
1—410(:05 A

1 2
=41 (Ej N1

K
Therefore, I' = T

Explanation of the formation of diffraction pattern using Huygens's principle 2

Effect of width of'slit on the size and intensity of central maxima o+ %

Explanation :
Asper Huygen's Principle
Net effect at any point
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= sum total of contribution of all wavelets with proper phase difference 2
Atthe central Point (O)
Contribution from each halfin SS is in phase with that from the corres-
ponding part in SS,. Hence, O is a maxima s
S,
N R A o
5 Va

At the point M where SM-SM, = /2

Phase difference between each wavelet from SS, and corresponding
wavelet from SS = A/2

Hence, M would be a minima.
All such points (path difference =n2/2) are also minima.

Similarly, all points, for which path difference = (2n+1) A/2, are maxima
but with decreasing intensity. Y

From the figure
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28.

Halfangular width of central maxima=»>\/a
.., Size of central maxima will be reduced to half

and intensity of central maxima will be four times

[Note: award this last one mark even when the student writes the 'effect V2
onsize' only.] b2
Principle of device 1
Diagram and explanation of working 2 +1
Restriction 1

Total chage

Corducling
wirr

sulaimg
harlle

Principle: The inner smaller sphere is at a higher potential than the larger
outer sphere. Hence even a small positive charge, on the small sphere, flows
immediately to the larger sphere when both are connected by a conducting

wire, even when the charge on the larger sphere 1s quite large.
[Alternatively :

1 Surface charge density of sharp points of a conductor is extremely
high and hence charge is continuously being sprayed out from sharp
points. 1

i.  Charge given to inner surface of a hollow conductor is transferred to

its outer surface and is uniformly distributed over it. |
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Lnnsulating belt
to carry amd

deiver charge
p— lusulating 2
suppariing
column
Motor deiven
,/ palley
Metad xush --* N W . Grouneled
deltvenng metal base
rharge from
e

Working: The belt continuously carries positive charge, sprayed on to it
by a brush at ground level, to the top. There it transfers its positive charge to
another conducting brush connected to the large shell. Thus positive charge
is transferred to the shell, where it spreads out uniformly on the outer surface.
In this way voltage difference is built up. 1

Yes, high voltages can be built up only upto the breakdown field of the sur-
rounding medium. 1 5

(Award marks 1f student describes any other correct device.)

OR
a)  Definition of Electric flux 1
Slunit 1
b)  Derivation 2%
¢)  Direction of field Vot

a)  Electric flux is defined as the number of electric field lines passing
through an area normal to them.

Alternatively

Surface integral of the electric field is defined as the electric flux through
a closed surface 1
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@ — § E.dS A
.Z
Slunit: or volt. metre

C
(@)

Surlwre
x rharge denstly o

1
Outward flux through the gaussian surface, is
264= o4/ Z
» E= Y foe, Y
Vectorically,
E==217,
2g,
where 7 is a unit vector normal to the plane, away from it. Ya
Hence, Electric field is independent of the distance from sheet.
(i) forpositively charged sheet
— away from the sheet Vs
fornegatively charged sheet
—> towards the plane sheet 2 5
29. | Definition of Magnifying power 1
Expression 1
Calculation of height of final image 3
a)  Magnifying power is the ratio of the angle subtended at the eye by
the image to the angle subtended at the unaided eye by the object. 1
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Expression

ﬁ?:ﬁ/tr:f&/f"?

or m= [D/fe('l +jé)

) 1
[Award 1 mark if student writes expression with -ve sign|
b)  Using, the lens equation for objective lens,: 1
=t L
i v i Wy Y
1
:> —T i -
1 1 1 2000-1
=25 i — - = — %
¥y 150 —3x10° 3x10°
-3510"
= v, =——CI
¢ 1999 °
~ 150 cm

Hence, magnification due to the objective lens

~ -2
mn:v_uzl.:(})(‘if] m 9
A 3000t

L 0 _ o5x410°
30

Using lens formula for eyepiece

L _ =" 1
fe Ve U
1 11
= e e
S =25 Ug
1 1 1 —1-5
=> L ity —
Le —25 5 25
U, =—cm
— ==
€ é
- . —25
.. Magnification due to eyepiece m, = 75 =6 Y2
6
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Hence, total magnification =>m= m_xm,
m=6X5x10*=30x10"
Hence, size of final image
= 30x10"x100 m
= 30cm Y2 5
(Award full marks for alternative method)

OR

Difference in working of telescope and microscope 2

Finding position of object 3

Working differences:

1. Objective of a telescope forms the image of a very far off object at,
or within, the focus of its eyepiece. The microscope does the same
for a small object kept just beyond the focus ofits objective.

2. The final image formed by a telescope is magnified relative to its size
as seen by the unaided eye while the final image formed by a
microscope is magnified relative to its absolute size.

3. Theobjective of a telescope has large focal length & large aperture
while the corresponding for a microscope have very small values.

Give full credit if any two differences are written. 2

Telescope Microscope

1. Resolvingpower should be higher | 1. Resolving power is not so

for certain magnification. large but the magnification
should be higher. Y
2. Focal length of objective shouldbe| 2. Bothobjective and eye piece
kept larger while eyepiece focal should have less focal length
length should be small for better for better magnification. Y
magnification.
3. Objective should be of large 3. Eye piece should be of large
aperture. aperture.
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4. Distance between objective and 4. Distance between objective
eye piece is adjusted to focus the and eye piece is fixed, for
object at infinity. focusing an object the distance

of'the objective is changed. Y

[Alternatively: Award these two marks if the student writes any two of the
following differences. ] 1

Given: £ =1.25cm
J,=5cm

Angular magnification m =30

Now, m= m,xm,

In normal adjustment, angular magnification of eyepiece

me=1/, =+ 2 =5

e
Hence,m =6
A3 v,
Butm, = —= =>-6=-2 Ya
i i

v Ue,

= v=-0u

a

Applying lens equation to the objective lens :

I A Z
I Ve U
0 (e o 1,
1 ., 1 i
.l. 23 _61-‘-0 -uo
1 . -1-6
1.25 GUg
6 i= 1.25 x (-7)
_ —1.25x7 i
u= 76
=—1.46 cm 2 5
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30. | Circuit of CE transistor amplifier 2
Working 1
Derivation of voltage gain expression 12
Significance of negative sign Ya
< | il
L. <
R . < R
| ._n:' B l/,/ C : 1
L v o g Uy
Iy }\* E Y
> Vi
Tl I.
v, ( ) Vi —7 l E
e 2
When an ac input signal v is superimposed on the bias v, , the
output, which is measured between collector and ground, increases. 1

Voo = Yo+ I R,

Uy = Uue T Iy Ry
When v; is not zero, we have
vpg + Uy = vgp+ lg Rg+Alg(ity + 1) 1/2
= v = A (Ry + R;)

1?1 = I'AIH

Y2

Change i /zcauses a change in /,.

Ay Iy
Hence, [, = T

As AVpe- =AVept+R AI-=0
= AVeg =- R, Al
=V, =-R, Al
= BacAl4R,,

=> voltage gain of the amplifier

Vo AWpg  —fachipgBL
Av el e =
Vi 1rAlg rAlg

¥4
= _Ear.: TL
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Negative sign in the expression shows that output voltage and input voltage
have phase difference of 7. )

[Alternatively

(Also accept this derivation for voltage gain expression)

AVep —AlR;

A p=— b=t
VoAV AIGR. e
But current gain
i
B
R,
= A, = —Bac % R_ Va 5
i
OR
(a)  Circuit diagram 1
Working 1
Output and input waveform Y5+
(b) Output waveforms of OR and NAND gates 1+1

Centre-Tap

Transformer
I Nk Diode 1{D))
2 Centre # X & 1
e Tap E_‘i 5. Y
— L >
- = Diode 2(1),] %RL Out put
= Y
During first half cycle:
A'is positive w.r.t centre tap but B is negative, hence only diode D,
conducts and current flows through the load in the sense X to Y. Y2

During the second halfcycle:
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B is positive w.r.t centre tap but A is negative hence only diode D,
conducts and again send currents through load from X and Y. e

.. Current through the load, in both the halves of input, is unidirectional.

4 {E.1]
<
1 i ", ‘—-v\"‘
E /_ \ / :\.‘1 'l * ¢
E \ g V
¥ -. N
P w
Y
n
: T " il
g N\ L N
¥ / a / 54
3 o | o J '
™
EJ : Vs
ol Dueto | Duclo | Dueto | Thee ta
" . ' 1> S} D i
i3 i, | ok { ety
e E .a.*" 1 ; E V. ll’is -
'g. =Y - - Lp {
4
{vl
(b) | T 1 1 I 1 1
I I I I 1
OR Output ! o | | 1
. . | ] | I
[ [ | | [ I I
| [ | | [ I |
NAND Output : : l i : : : :
| | 11 I |
[ Co ) b | ( 1 5
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