Set-3 MARKING SCHEME - PHYSICS 55/5/3
Q. Value Points/Expected answers Marks | Total
No. Marks
1 %
%
1
(Even if the student draws only the graph, award full 1 mark)
2 OR gate %
%
é:§:>_wt 1
OR %
AND gate %
1 1
3 Any one property of paramagnetic materials. 1
(e.g. (i) It gets (weakly) attracted by a magnet/magnetic field
(i1) It moves from weaker towards stronger field.
or any other property.)
OR
No. 1
1
4 Take any arbitrary closed surface S inside the conductor. Since electric field inside the conductor 1
is zero, electric flux through S is also zero. Hence by Gauss’s law there is no net charge enclosed
by S ( Also accept : Electric field inside the conductor is zero) 1
5 Its barrier potential gets reduced. 1 1
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Block Diagram 1
Function of Transmitter Y
Function of Receiver %

Commundeation Syalem

| | | ]
Informnation | Message Transmdiied | Hecsived | |_ Umer of 1
SOUTOR Stanal e Signal :(.h.xruu:l Sqpnal | R | Mesaage | Information)
 — | 1 Signal )

i BT, O
! :
s —— (Also accept if the student just writes communication
: Koise :
I

IS system in the central box)

Transmitter: A transmitter processes the incoming message signal so as to make it suitable | 1,
for transmission through a channel and subsequent reception. v
Receiver: A receiver extractsthe desired message signals fromthe received signals atthe

channeloutput.

a) Condition for no deflection - 1

b) Conclusion for greater radius - 1

(a) No deflection if election moves parallel or anti parallel to the magnetic field. 1
(b) ,_mv %
gB
rn_ B
n B
%

As B<B, n<rn

[Alternatively

1
roa

I is smaller because B, is greater |
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Magnetic field due to P and Q
Net magnetic field

Direction of net field

+
N

NP N

N|=

3uol
Bp = 2R
o2/
Q™ 202R)
Net B =

Note : If the student takes the directions of currents opposite to the above direction then the

_ 2ol _pol

(out of the paper)

(into the paper)

R - R ( out of the paper)

direction of resultant field will be into the paper)

%

Y

V2t

Resistance of stretched wire

Resistance of each piece

Resistance of parallel combination

[any

N = N

2|~

R=p

When [is doubled, and A is halved

=
1l
he)
NIFSE

= 4R

Resistance of each part, r = %R

4R 4

Resistance of parallel combination, ro=—= = =R

3x3 9

%

Y

Y

Y
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10

Diagram - Yo
Expression for torque - 1
Direction of torque - %

I
Lﬁ: ---‘q"lr\'?_dif
&

Force on either charge F = qE

Magnitude of torque = Either of force X 1 distance between them.

t=(qE 2asin®
T =pE sin 6

e
t=pxE

Direction is normal to the paper coming out of it.

%

Y

OR

Expression for field at an axial point - 1 %
Field at large distance - %

q e
E=— "1 _along(-
B 47r<s‘0(r+a)2 g( )p
E —%alongg

- Are,(r+a)
~.Total fieldatP, E=E —E,

_q 1 1
dreg, (r—a)2 (r+a)2
_q  Z2pr

- 47[80 (rz _a2)2

For

rya

1 2p

3

Are, 1

Y

%

Y

Y
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11

Potential difference across the capacitor

Charge on capacitor 1

N =
+

N =

Cas = (6+3)uF =9 pF

q q
G=L = v,= L
7y, 7 a2uF

q q
Cy3 =— = V,=—
23 v, 2 9uF

V=V+V;

1,1y

=> 10= +
Cl( 2ufF 9uF
10x18

=>q= 11

pnC=16.4 uC

Y

Y

Y

%

12

Carrier frequency - %2
Modulating frequency - ¥2
Band width - %2

Expression for frequency of side bands -

Yo

- 2 = 1300 kHz
- f,= 650 kHz

and 2f = 20 kHz
f,= 10 kHz

Band width = f,- f,

=20 kHz

%

%

%

%

OR
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Frequency of two side bands - %2 + %2
Amplitude of side bands — 1

fy = fe + fy= (10000 + 10) kHz
= 10010 kHz

f.=f.- f,= (10000 - 10) kHz
= 9990 kHz

Amplitude of side bands = M%
=03x2 =6V

Y

Y

Y

Y

13

Value of v+ u Y

Value of v-u Y

Calculation of vand u 1

Calculation of f 1

v+u =90
v-u =20
v=55cm
u=35cm
_ 55x35
55+35
[or any other correct method used]

=21.4cm

OR

Diagram
Image distance for convex lens
Image distance for concave lens

Explanation of the result change

A

)

Y
Y
Y
Y

%
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For Image formed by convex lens:
1 11
f v ou
1 1 1
20 v 30
20%x30
v=——=60cm !
30-20
u for concave lens = + 30cm
111
f v ou
1.1 1
-15 v 30
15X 30 1
V= =-30cm
15-30
No, the result will not change from principle of reversibility %
14
(a) Reason to use polaroid 1
(b) Explanation 1
(c) Graph 1
(a) Polaroid sunglasses are preferred over colored sun glasses, because they can reduce 1
intensity of light
(b) Light in which vibrations of electric field vector are restricted to one plane containing 1
direction of propagation.
o
(c) 1
I
8
(Award % mark for part (c) if the student just writers malus law but does not draw the graph)
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15
Principle - 1
Working & expression for deflection — 1
Current Sensitivity — 1
Principle - A current carrying coil can experience a torque in a magnetic field. 1
Working - When current is passed through the coil torque produced is
7=NIABsin 6 =NIAB ( 6=90°) v
Restoring torque t' = k¢
At equilibrium t=1' ;
NIAB = k¢ &
NAB
O =(—)I
(=)
® NAB 1
Current sensitivity = il
[Alternatively: It is deflection per unit current]
OR
Conversion of galvanometer into ammeter - 1
Expression for shunt resistance - 1
Effective resistance of ammeter — 1
A galvanometer is converted into an ammeter when a suitable shunt resistance is connected "
in parallel with the galvanometer coil.
| A -1
1l X
. el ) | ]
[Alternatively ! 9 i y
[ I-Ig | 2
| E
LS ]
1
Ammeter
Glg= (I - 1g)S %
I %
S=(—-)G &
I-Ig
GS
Reff =— 1
G+S
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Phasor diagram
Expression for impedance

Expression for phase difference

NIRGIR PN R

+
N =

Conditions for maximum and minimum currents

Y

y-[i{ \m t+ib

Ve

Vr% = VRZm + (Vem — VLm)Z
Vrrzl =( imR)z + (im Xe- im XL)2

= i2 [R?* + (X -X.)%]

1,
— Vin %

iz Vm
™ R+ (Xc - Xp)?

Vim %

z="= /R + (X; — X.)*

lm

VA
Xc—XL)

tan® = -

For (i,, )Max Zshould be minimum (Z=R)or X, — X, =0 & ¢ =0 Y2
For (i, )min @ - 90° (0 |X,— X.| > R) Ve

(or Z— o0)
(Note: Award the last 1 mark even if the student correctly writers only the condition for Inmay)
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17
(a)Effect of slit width on size and intensity of central band  %+%
(b)Effect of wavelength on width of central band 1
(c) Relation between diffraction and interference 1
(a) When width is doubled, then % reduces to half hence size of the central maximum will get Vet
halved and intensity of central maximum will become 4 times.
(b) For red light width will be maximum because
2AD 1
F="c
Wave length of blue is small as compared to red so width will be less when red is replaced by
blue.
(c) Interference patternis observed by superposing two waves originating from the two
narrow slits. The diffraction pattern is a superposition of a continuous family of waves originating | 1
from each point on a single slit.
[ Alternatively, the intensity of interference fringes in a doubled slit arrangement is modulated by
the diffraction pattern of each slit]
18
Expression for total Q. - 1
Formula for common potential - 2
Q= 0, +0,
1
= 47[0(!’2 + RZ)

Potential at common centre

v :L[L&}
Are, L r R

1 dnr’c  47R%c
= X +

4re, r R
(r+R)o

&y

Q(r+R)
4z e, (r* +R?)

%

%

%

Y
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OR
Expressions for potential of shells A,B,C — 1+1+1/2
Relation b/w a,b,c 1A
V, = kQ, N kQg N kQc
a b Cc
1 {47[&20' Arb’o 47[C20_}
(@ | V,= - +
dre,| a b C %
o
=—la-b+c )
&y [ ] %
VB — kQA + kQB + kQC
b b c
1 Aralo B 4rb’c N ArcClo Ve
A4z, b b C
2 _RKe
Vs =£{a b +C}
& b
Y
Vc — kQA + kQB + kQC
C Cc Cc
1 {47[&20' 4zb’c 472'020} %
Ve = — +
4re, c c c
_ol|a-b*+c’
& c
V, =V,
a’-b’
c=a+b %
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19 Einstein’s photoelectric equation , Quantum Picture 1+%
Three features that cannot be explained by wave theory YatVot Vs
Photon energy is used to overcome work function and remaining energy becomes kinetic energy Y
of emitted photo electron.
(KE)maxth'Q)" 1
[or any other equivalent form)
(i) Existence of threshold frequency VA
(ii) Stopping potential is independent of intensity for a particular frequency of incident Y
radiation
(iii) Effect of frequency of incident radiation on stopping potential. %
20
(a) Defining Isotopes and example Yo+ Vs
Defining Isobars and example Yo+ Vs
(b) Reason & example Y +%
(a) Isotopes have same atomic number & isobars have same mass number B+
Examples of Isotopes 2C , 1¢C Yo+ Vs

Examples Isobars  3He , 3H

(a) Mass of a nucleus is less than its constituents because in the bound state.
some mass is converted into binding energy which is energy equivalent of mass defect

e.g. mass of 150 nucleus is less than the sum of masses of 8 protons and 8 neutrons

V2
V2

OR
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(a) Classification of nuclides B Vet s
(b) Formula %
Non dependence of nuclear density 1
(i) Isotones: 188Hg & 197Au v,
(ii) Isotopes: 12C , 12C "
(iii) Isobars: 3He , 3H Y
The radius of a nucleus having mass number A is
R= r0A1/3
rois constant. %
Volume of the nucleus= %nR?’ = %n(roA1/3)3
= Zm(1,)*A
If ‘m’ be the average mass of a nucleon, then mass of the nucleus= mA 14

mass mA 3m

Nuclear density = = =
Y = Votume %ﬂ(ro)3 A 4anrd v
i.e. nuclear density is independent of the size of the nucleus.

21
(a) Three segments of transistor % +1/2+1/2
(b) Graph and required portion 1+1/2
i) Emitter : It is of moderate size and heavily doped semi conductor. iz
i) Base — It is very thin and lightly doped. iz
(a) iii) Collector — It is moderately doped and larger in size than the emitter. iz
Cut off

region Active
V. A rcgionl
o e
Saturation
region

(b)

In the graphs the active region of the transfer characteristics is used for the amplification purpose. v
This is because in this region Ic increases almost linearly with the increase of Vi.
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22

Definition of displacement current — 1
Expression for displacement current — 1
Value of displacement current -1

Displacement current is the current due to the changing of electric flux.
It provides continuity of current in all types of circuits.
d
I, =¢, dée
dt

[ Even if students just writes the expression for displacement current award % mark]

Yes, the value of displacement is equal to the conduction current.
[Explanation not required]

23

Frequency emitted from 3™ excited state to 1° excited state 1

Ratio of required wavelengths 2

1
2
i

]

%

%

%

%
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24 (a)ldentification of diode 1
(b)For circuit diagra 1
(c) For explaining the use of device 1
(a) The diode used is Zener diode 1
A
1.0k0him @
A +14
Vs _ Y
(b) (0309) ! 1
+ f
|
=
(c) The Zener diode used can be used as a voltage regulator because, In its breakdown region.
The Zener voltage remains constant even when the current through the Zener diode changes.
[Award this one mark even if the student just writes” the Zener diode can be used as voltage
regulator”] 1
[This one mark can also be awarded if student draws the circuit diagram of a Zener diode as a
voltage regulator]
25
(a)(i)Expression induced emf & current 1+1
(ii)For force and its direction 1%
(iii)Expression for power 1
(b) Effect on the force 1/2
x x x .4 x x x x x
X X 92M§tall1§ ring
x x = x
e
K ‘ L x
> X
* b4
o b bed
x x x x x x x 4 x
(@ | ()
& =Blv
Vv
e=Bl=
2
lo
(e=Bl| —
2
bl’w _ _ 1
&= [Student may use any method to arrive at this result]
2
e blPw
=2 = 1
2R
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(b)

i) F=1(xh)
bl*wB
2R

Direction of force is perpendicular to both [and B

F=

i)

2 2
Power =i’R = bl" e R
2R
b?l*w?
"R

Since induced current will reduce, it will be a little easier to remove the coil

[Even if student writes induced current decreases award % mark.

Y

Y

Y

Y

Y

Y

OR

(a) Expression for induced emf and current 1% +1
Their peak values B+
Graph 1

(b) Nature of rod iz

(a) o
¢#=NB.A
¢ = NBACO0s ot

—d

oy

& = NBAwsin wt

here ¢, = NBAw

& _NBAw

R

sin wt

. NBAw
Iy = R

V2
V2
Y
Y
Y

%

%
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SN
TN

/\/w t—>»

(b) Baris magnetic
Reason: Lenz’s law/(Induced emf/current opposes its cause)

Y

26

(a)

(b)

(a) Ray diagram

(b) Reason for short ‘f" and aperture

(c) (i) Calculation of Magnifying power
(i) Length of microscope

RN R R

For ray diagram

A
- 2

}
h | E |

The magnifying power of compound microscope

m=m,xm, :Lx(1+2)
fy f

€

Y

To have high magnifying power and high resolution, the focal length of the objective and its V2

aperture should be short.
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(c)

Focal length of eyepiece is comparatively greater than the objective so that image formed by
objective lens may form within the focal length of eyepiece and the final magnified image may

be formed.

u, =-6cm

for objectivelens

1 1 1

fo % U

1 1 1 1 1

% f U, 46
= 12cm

0

Since for eyepiece V, = — D =-25Cm
1 1 1 1 1

ue v, f, —25 10
u, =—7.14cm

(i) Magnifying power of compound microscope

m= V—°(1+ Bj
u f,

m= E(n éj =7
6 10
(ii) Length of Microscope

L=y, +|ue| =12+7.14
L =19.14cm

Y

%

OR
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(a) Ray diagram and explanation 2+1

(b) Calculation of Sun’s size 2

- Objective

(a) Secondary mirror

mirror
\

) 2

Eyepiece

It consists for large concave (primary) parabolic mirror having in its central part a hole. There is
a small convex (secondary) mirror near the focus of concave mirror. Eye pieces if placed near 1
the hole of the concave mirror.

The parallel rays from distance object are reflected by the large concave mirror . These rays fall
on the convex mirror which reflects these rays outside the hole. The final magnified image in
formed.

(b) For eyepiece.

N
vV, ue f,
1 1 1 1 1
or —=— ——=—-——
u, ve f, 40 10
u —@cm iz
e 3 2

Magnification produced by eye pieces is

v, 40
““lu,| 40/3
Diameter of the image formed by the objective is %
d=6/3=2cm
If D be the diameter of the SUN then the angle subtended by it on the objective will be e
D

o =———rad
1.5x10%"
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Angle subtended by the image at the objective

= angle subtended by the SUN

sizeof image 2 1
o= = =——rad
f, 200 100
._b _1
15x10" 100
or

D =1.5x10°m

Y
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27 a) Relation betweenE,V,r 1
Graph V (v/s) | 1
Significance of graph 1
b) Current in voltmeter 1
Potential difference across voltmeter YA
Percentage Error 2
battery
E r
(a) B AN
R
—ll— T
E-IR-rl=0 %2
E-V-Ir=0 %
E=V+1Ir

(b)

[Award 1 mark even if student writes the relation directly]

—r <

Significance of Graph — It shows that the p.d. across the cell increases with a decrease in the

current drawn from it.
(To find emf and internal resistance of cell.)

©-

I 2r
2v

V=E-Ir
998 X | =2-2|
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1000 x 1=2 %
| = ﬁ =.002 A

%
V =.002 x 998
V=1.996 V %

% error = % x 100 = 20%

OR

V2 5

a) Expression of current in terms of Eand V
Expression for Eeq and req

b) Value of current & value of internal resistance

Expression of voltage in terms of emf and internal resistance

Yo+ Vs

1+1

I=11+1,
Potential difference across B; B,
V=E1—I1r1 => |1 = E1—V
r
V=E2—I2r2 => |2 = EZ—V
r
I=11+1,
=151—v+152—v
T T2
E, E 1 1
=(2+7) - V(Z+7)
rn o n n o n
V:E1T7 +E7T1 - |(T1T7)
rntnr rntn

Compare with
V=Eeq—Ire

%

%

Y

Y
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_En+En
eq rl_l_rz %
Lo
Yo
%
(b)
Equivalent circuit
- V.o 14 p
_E = 3%
a 1
And V =Eqq — I1g
—14-15-24x T 1
5 2
=r=121Q
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