SET A/BIC

INDIAN SCHOOL MUSCAT

HALF YEARLY EXAMINATION 2022
PHYSICS (042)

CLASS: Xl 19-11-2022 Max.Marks: 70
MARKING SCHEME
SET | ON. VALUE POINTS MARKS
NO SPLIT UP

A 1 C 1
A 2 C 1
A 3 B 1
A 4 D 1
A 5 B 1
A 6 A 1
A 7 B 1
A 8 D 1
A 9 A 1
A 10 A 1
A 11 A 1
A 12 B 1
A 13 A 1
A 14 D 1
A 15 Q) 1
A 16 A 1
A 17 C 1
A 18 | A 1
A 19 | Derivation of electric field strength at a distant point situated along the axis of an

electric dipole

figure Ya

Derivation 1Y%
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[ Ans. LetV, and V: be the electric potential at P due

4 'q
to - and +q charges respectively then am aaane Ll
-q A 8 P
A— :
Y dneg(r+a) L "
g gt - M—
© dmeylr-a)

Resultant electric potential ot P

2 q q 1 1 q |r+a-(r-a)
V=V+h= + =—[———]=—[—}
111 dneglr+a)  dmeylr-a) 4mg (r+a)

1 2qa
= =—
v dmeg (ri-a?)
1 P
o V= ‘ v p=2qa
dmeg (r2-a?) [ e ]
Obviously, if r » a, then
e S
" 4n g re
OR
Derivation of the electric field at a point due to a uniformly charged infinite plane 1,
sr_\eet 1%
Figure-
Derivation
20 | Definition of potential Yo
S.1. Unit : volt Ya
U= l g, 1 g9, 1 qg
Aneg rn dmeg iz dmep 1
21 | Relation of drift velocity with relaxation time
Figure Yo
Derivation 12
Let a potential difference V is applied across the ends of a
conductor, then each free electron will experience a force
F=—eE D a=-— £
Average of all random velocities under this acceleration is the drift velocity
— Vy+ Uy —m e +vy (Ug+aty)+ (U +a 19)+ ————————— +(uy+aty)
= 'd = N = N
— _ Mg+ ————————— +uy — [Ty Tt ——————— + Ty
= Va = N ( N )
o v=0+ar=a1
= Vg= — £ T
OR Yo +1/2
Kirchhoff first law + justification- (Statement + this law holds law of
conservation of charge) Yo +1/2

Kirchhoff” second law + justification- (Statement + this law holds law of
conservation of energy)
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A 22
) muv p Yo
radiusr = — = —
qB qB
: 1 Y
radius r o« —
n_%_2
Ty - ql - 1 1
A 23 | (i) a— diamagnetic substance Yo
b — ferromagnetic substance Yo
(ii) for diamagnetic substance susceptibility is negative and for ferromagnetic Yo+
substance its positive and high
A 24 1+1
y y
ch \ XL \/
0 X o X
reanage ¥ ezl B
0 (b ]
A 25 (a)
The resonance frequency is given by Yo + 1
1 1 - .
= = = 50rad/
CTVIC Vi<s80=10¢ Srrads
The resonant frquency is 50 rad,/s.
® V240
urrent =—=——=64 Yo+ Y2
curren R 40
SECTIONC
Ray diagram of reflecting telescope (without direction of ray, reduce %2 mark) 2
A 26 | Any two advantages Yo +Y5
A 27 | (i)
The charge Q = CV, WV = same, C = increases; there, charge on plates increases. 1 +14
(i) _
1 1
As electric field E = %,V = constant and d = constant; therefore, electric field 72 472
strength remains the same.
ii
(i1 Yo +1>
The capacitance of capacitor increases as K= 1.
A 28 | Gauss theorem to obtain the expression for the electric field at a point due to an

infinitely long thin, uniformly charged straight wire of linear charge density A
C/m.
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[ Ans. Charge enclosed by Gaussian surface, g = Al Fig-
At the part I and IT of Gaussian surface E and i 1€ 1 mark
are 1, so flux through surfaces I and II is zero. el )
By Gauss's law, gﬁf ds = Ei :
0 4 i - -
= §Eds cos) = ~ ti g | Derivation
T & i _
_ 9 + -
= Edds= . 2 marks
2  EQuh=%2 - -
Ep T V:
3
= E= 2mwEgT
29 | (a) Microwave 1+1+1
(b) IR
(c) X ray
OR
oscillating charge produce electromagnetic wave- explanation Yo +1
em wave propagating along z direction — with proper marking of of E and B
x Direction of propagation — g 1 1 /2
If any representation in diagram is missing, reduce ¥ marks
30 | (a)expression for resistivity of a conductor in terms of number density of free
electrons and relaxation time
On the basis of electron drift, derive an expression for resistivity of a conductor in terms of number density of free
electrons and relaxation time. el
Let a potential difference V is applied across the ends of a conductor as shown.
Electric field produced, E = %
eE eV i
D vy = = T= o= v ) N Y
= I =nedvs = neA (i r) =2 (?)v
ml m l 1
= L _.m (i) /2
1 ner\a) T &
If the physical conditions of conductor such as temperature etc. remains constant then
m L » s 1
= (A)V— constant = R~ - ) 1;2
l m
= from(l) 7 = © V=IR , Now, R:": = from (2) p = —- 2
(b) factors affecting resistivity of a conductor - any two Y2+

OR
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2 I B
- -
WA
3 0
= L VA
slv 280
Net resistance of circuit
Yo
R,y = 2%3  2.8=1.24+2-8=4Q
2+3
Net emFf, E = 6V
Current in circuikt,
E 6 1
I= =2 -1.5A
R(.(r -+
Potential difference across parallel combination of 2{2and 30 resistances. A
V'=IR'=1.5x1.2=1.8V
Current in Ry = 20 resistance
1
ly=V'[Ry=18/2=09A
SECTION D
(a) figure of step up transformer &
Principle &
31 Working of transformer 2
(b) Any two energy loss in transformer 1/2 "'1/2
(c) No. Energy is conserved with the reason 72 +Y2
OR
(a) Diagram of ac generator 1
Principle 1
(b) Derivation of expression
e = g, sinwt 2
: Yo +%
(c) No, MCG can’t measure ac with Reason
32 | (a) ray diagram — astronomical telescope in normal adjust 2
Magnifying power definition 1
(b) 0.5 D (large focal length) and 4 D or 10 D (small focal length) 1+1
OR
Refraction through curved surface — ray diagram 1
Derivation of proper relation 2
Sign convention (if sign convention used in ray diagram, add 1 mark with Ray
diagram) 1
Focal length of convex lens increases when immersed in water 1
33 | (a) Biot savart law statement and mathematical expression 2

(b) Derivation of magnetic field due to current carrying circular coil along the axis
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Diagram 1
Derivation 2
OR
(a) Expression for force on current carrying conductor placed in magnetic field —
Diagram 1
Derivation 2
The foree acting on the current carrying wire in uniform magnetic field
F =Bilsin8
F =Bil ¢.-0=90° Y%
Weight of the wire w =mg =02 = 98N
In the position of suspension 2
Bil=mg
B= % - Oéhx 19:_;8 = 0.65T 1,
34 | (i) Statement faraday’s laws
First law Yo
Second law Yo
(i1) weber, scalar Yo+
(iii) clockwise 2
OR
_ _ 49
€= dt 1
e=16x103V 1
35 | (i) Two Conditions for TIR Yo +Y2
(i) Two uses of optical fibre Yo+
(iii) definition of critical angle and relation between ic and ny; 1+1
OR
FomsinC =+ = L ¢ =45 1+
o2
1 |A
2 |C
3 |A
4 | A
5 |C
6 |D
7 A
8 |B
9 |A
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10 |A
11 | A
12 | B
13 | A
14 | D
15 | (i)
16 | A
17 | C
18 | A
19 | (a) equipotential surface in z direction -diagram showing equal spacing between | %2 +%
two consecutive equipotential surface otherwise reduce % mark
(b) two different equipotential surface have different electric potential, so if they 1
intersect then the point of intersection will have two different potentials at the
same point which is not possible.
20 (@) 1
R — e —
| e
— e
(b) | An electrostatic field line is a continuous curve because a charge
experiences a continuous force when traced in an electrostatic field. The 1
field line cannot have sudden breaks because the charge moves
continuously and does not jump from one point to the other.
OR
Since x =1m
g, — —50 = 1= 25 <107
= 1250 =10 ]/2
= —0.125 Nm>C
F lux through the right surface,
Pr E 5|
Since = = 2m,
oy = 5[]:-:2)—('5'
=50 =2=x25=<10"*
=2500 = 10 ° 1
=0.250 Nm*C?
Mow, flux throuagh the cylinder
Poce — Pr + P 1

— 0. 260 — 0125

0.125 Nm3C '
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21 | Relation-1 =nE A vq
Derivation (If diagram is given give ¥ mark) 2
22 Magnetic field induction at O due to current loop 1 is
yio I R? 1
B| = —w /2
2(x® + R?)
acting towards lefi.
Magnetic field induction at O due to current loop 2 is
I R?
B, = M—w A
2(x* + R?)
acting wvertically upwards.
Resultant magnetic field induction at O will be
B= /B + B =28 (- By = B2
—VIx pn T B2
2(x2 + R2)V?
po I R?
S e Yo
vix? + le
Direction — 45° 1
23 | (i) (a) dia magnetic (b) ferromagnetic Yo +Y2
(i) negative susceptibility for diamagnetic and high and positive for ferromagnetic | ¥z +%
substance
24 | (a) Definition of self-inductance in terms of induced emf 1
(b) i
L Yo
L= €
T
dt
_ 20 A
)
— =4H
0.1
Hence the self inductance of the coil is 4H.
OR
Derivation for self-inductance of long solenoid
Blagra{n "
erivation
1Y%
25 i 1 1+1
X; X
T — ——
(a) (b)
26 | the expression for the electric field at a point due to an infinitely long thin,

uniformly charged straight wire of linear charge density A C/m
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[ Ans. Charge enclosed by Gaussian surface, g = Al

At the part I and IT of Gaussian surface E and i {4 1 for
are 1, so flux through surfaces I and IT is zero, o Py O diagram
By Gauss's law, gﬁf ds = % E 2for
= §Eds cos0 = E—":; A derivation
=  Efds= in !
= EQurl) = ’:—: wa A
R
= E= 2megr
27 | (a) the capacitance increases as the dielectric constant K>1. 1
(b) Electric field E= V/d , As V decreases and d remains the same, electric field 1
also decreases.
(c) Energy stored in a capacitor U=Q?/2C, As Q is constant and C increases, U 1
decreases.
28 | (a) expression for resistivity of a conductor in terms of number density of free
electrons and relaxation time
On the basis of electron drift, derive an expression for revs;;tivity of a conductor in terms of number density of free
electrons and relaxation time. I
Let a potential difference V is 'qpplied across the ends of a conductor as shown. ;
Elec'rr:: field ;:‘r;?duced, E= T = 1y
Dy = = T = = ¥ ‘ N
= 1=neAvy; =neA (% r) = % (5) % { 1
> T —o
If :rlhe pf:ysical conditions of conductor such as temperature etc. remains constant then 1,
s (Z);— constant =R = - 2) } . 1,
= from(1)7=R © V=IR , Now, R=‘: = from (2) P=—
. L Yo+
(b) Factors on which resistivity depends
OR
Effective resistance,R,» — % +% = ;:;‘
Rjz = 1.2
resistance.R;- is in series 2_80
Total resistance = 1.2 + 2 8 = 4.0 ]/2
Current,] = g =15s5A 1
Potential difference, AB = 1.5 = 1.2 = 1 8V 1
Current through 20 = 1—;9 —09A 1
29 | (@) microwave (b) IR (c) X ray 1+1+1
OR
(a) oscillating charge produces em wave - explanation Yot 1
(b) sketch of em wave propagating in + x direction 1%
If any representation in diagram is missing, reduce ¥ marks
30 | Refractive index of Prism
Ray diagram 1
Derivation 2
31 | (a) Biot savart law statement and mathematical expression 1+1
(b) Derivation of magnetic field due to current carrying circular coil along the axis
Diagram 1
Derivation 2
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OR
(a) expression for force on current carrying conductor- derivation and figure

Diagram 1
Derivation 2
The force acting on the current carrving wire in uniform magnetic field
F =Bilsinf
F =Bil --8=907 i
Weight of the wire w = mg = 0.2 < 9.8N Y%
In the position of suspension
Bil = mg Y%
pome_02x98 Ya
il 2=15
32 | (a) figure of step up transformer Y
Principle Y2
Working of transformer 2
(b) Any two energy loss in transformer Vo +Y2
(c) No. Energy is conserved with the reason Y2 +2
OR
(a) Diagram of ac generator 1
Principle 1
(b) Derivation of expression
e = e, sinwt 2
(¢) No, MCG can’t measure ac with Reason (L

33 | (a) ray diagram — astronomical telescope in normal adjust 2
Magnifying power definition 1
(b) (b) 0.5 D (large focal length) and 4 D or 10 D (small focal length) 1+1

OR
Refraction through curved surface — ray diagram 1
Derivation of proper relation 2
Sign convention (if sign convention used in ray diagram, add 1 mark with Ray |1
diagram)
Focal length of convex lens increases when immersed in water 1

34 | (i) Statement faraday’s laws

First law Ya
Second law Yo
(it) weber, scalar Yo+
(iii) clockwise 2
OR
— _ 19
€= " 1
e=16x10°V :

35 | (i) Two Conditions for TIR Yo +1
(i1) Two uses of optical fibre Yo +15
(iii) definition of critical angle and relation between ic and ny1 1+1

OR
FromsinC = 1 = € = 45° 1+1
)
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1 |A
2 |C
3 A
4 | B
5 [A
6 A
7 |B
8 |B
9 A
10 | A
11 | D
12 | D
13 | A
14 | A
15 | (i)
16 | A
17 | C
18 | A
mv 1
1 | yadius r = 7B = qLB 72
radiusr o« — &
q
rn_ 4 2
na, 1 1
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20

(a)

—_—

=

(b) | An electrostatic field line is a continuous curve because a charge
experiences a continuous force when traced in an electrostatic field. The
field line cannot have sudden breaks because the charge moves
continuously and does not jump from one point to the other.

OR

Since x =1m

p, = —50=1=25=10""

= —1250 =10

= —0.125 Nm=C

Flux through the right surface,

g E 5|

Since x = 2rm,

P, = 50 =2 =|s|
=50=2=25=10"
=2500 x 10 °
=0.250 Nm*C !

MNow, flux through the cylinder

Porca = P+ 9P
— 0. 250 — 0125

0.125 NmaC '

Yo

Yo

21

(i) (a) dia magnetic (b) ferromagnetic

(i) negative susceptibility for diamagnetic and high and positive for ferromagnetic
substance

Yo+ Y

Yo+ Y2

22

(a) equipotential surface in z direction -diagram showing equal spacing between
two consecutive equipotential surface otherwise reduce %2 mark

(b) two different equipotential surface have different electric potential, so if they
intersect then the point of intersection will have two different potentials at the
same point which is not possible.

Yo +Y5

23

T T

Xp X

f— [ —

(a) (b)

1+1

24

(a) definition of self-inductance in terms of induced emf
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® [ .. 7
dt
| —
E
dt
_ 200
% =4H
Hence the self inductance of the coil is 4H.
OR Yo
Derivation for self-inductance of long solenoid
Diagram
Derivation Ya
1Y%
25 |I=nEAwvq 2
Derivation (If diagram is given give ¥ mark)
26 | (@) microwave (b) IR (c) X ray 1+1+1
OR
(a) oscillating charge produces em wave - explanation Yot 1
(b) sketch of em wave propagating in + x direction 1%
If any representation in diagram is missing, reduce ¥ marks
27 | (a) Remain same because source of charge disconnected 1
(b) Electric field E= V/d , AsV decreases and d remains the same, electric field 1
also decreases.
(c) the capacitance increases as the dielectric constant K>1. 1
28 | Reflecting telescope — diagram 2
Any two Advantages Yo+
29 | the expression for the electric field at a point due to an infinitely long thin,
uniformly charged straight wire of linear charge density A C/m
[ Ans. Charge enclosed by Gaussian surface, g = Al

At the part I and IT of Gaussian surface .E_" and : 1 for

are 1, so flux through surfaces I and IT is zero, L & .

By Gauss's law, ¢ E. ds = :_n z dlagram
= §Eds cos0 = E—':; 1 Er C 2 for
=  Efds=L : derivation
= EQur) =2 = |
= E= 2::2., r

30 | a) expression for resistivity of a conductor in terms of number density of free
electrons and relaxation time
On the basis of electron drift, derive an expression for re";;;tivity of a conductor in terms of number density of free
electrons and relaxation time. I
Let a potential difference V is gpplied across the ends of a conductor as shown. ;
EIech:Ec field pgr;t')duced, E= T m 1,

D pg=TT="1 ‘ "

© 1=nedvy = ned (% r) = % (i)V I Y%

> fm@)  —o

If irhe pf:ysicol conditions of conductor such as temperature etc. remains constant then 1,
“::T (:) = constant = R =~ ——---- 2) 1,
= from (1) ¥= © V=IR , Now, R=% = from (2) p = —-
Yo +Y2

(b) Factors on which resistivity depends
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OR

Effective resistance, R, = % -+

L =
s 3RV]

Rz = 120

resistance. Rz is in series 2 80
Total resistance =12 +2 8 = 4 002

Yo

Current,I = _E =154 1
Potential di‘f;:erence;—\B =1.5=>12=18%W ]/2

1.8 l
Current through 20 = — = 0.9A.

31 | (a) ray diagram — astronomical telescope in normal adjust 2
Magnifying power definition 1
(b) 0.5 D (large focal length) and 4 D or 10 D (small focal length) 1+1

OR
Refraction through curved surface — ray diagram 1
Derivation of proper relation 2
Sign convention (if sign convention used in ray diagram, add 1 mark with Ray |1
diagram)
Focal length of convex lens increases when immersed in water 1
32 | (a) figure of step up transformer Yo
Principle 2
Working of transformer 2
(b) Any two energy loss in transformer Y2 +2
(c) No. Energy is conserved with the reason Y2 +2
OR
(a) Diagram of ac generator 1
Principle 1
(b) Derivation of expression
e = ep sinwt 2
) : Yo+
(¢) No, MCG can’t measure ac with Reason

33 | (a) Biot savart law statement and mathematical expression +1

(b) Derivation of magnetic field due to current carrying circular coil along the axis
Diagram 1
Derivation 2

OR

(a) expression for force on current carrying conductor- derivation and figure

Diagram 1

Derivation 2

(b)

The force acting on the current carrying wire in uniform magnetic field

F =Bilsinf

F =Bi (-8=90° 1

Weight of the wire w =mg = 0.2 = 9.8N 1

In the position of suspension

Bil =mg i "

34 | (i) Statement faraday’s laws

First law Yo
Second law Yo
(i) weber, scalar Yo +15
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(iii) clockwise 2
OR
e= -1 1
dt
e=1.6x103V 1
35 | (i) Two Conditions for TIR Yo +Y5
(ii) Two uses of optical fibre Yo +Y2
(iii) definition of critical angle and relation between ic and ny1 1+1
OR
o [ . 1+1
From sin C p «J‘j-{ 45
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