ANNEXURE-A

DAV PUBLIC SCHOOLS, ODISHA ZONE

HALF YEARLY EXAMINATION(2023-24)

SUBJECT: PHYSICS (SET-2) CLASS : XII
Time: 3 hours Max. Mark:70

BLUE PRINT OF QUESTION PAPER

S.L | Name of the Chapters | Marks | MCQ& | SA-I SA-Il |[CB LA | Total
NO Allotted | AR 2 3 4 5 Marks
: in 1mark marks | marks | mark | mark
syllabus S S
1 Electric charges & 2 1 1 1 12
Fields [2MCQ]
2 Electrostatic potential & 1 1 1 1 10
Capacitance 31 [IMCQ]
3 Current electricity 4 1 1 9
(BMCQ+
1-AR)
4 Moving charges & 2 1 1 1 12
Magnetism (IMCQ+
1-AR)
34
5 Magnetism & Matter 1 1 04
[IMCQ]
6 Electromagnetic 2 1 1 08
induction [2MCQ]
7 Alternating current 2 1 1 10
(IMCQ+
1-AR)
8 Electromagnetic Waves 05 2 1 05
(IMCQ+
1-AR)
Total 70 IX16=| 2X5 | 3Xx7 |4%x2|5x%x3 70
16 =10 | =21 |=8 =15
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| ANNEXURE-B

DAV PUBLIC SCHOOLS, ODISHA ZONE

HALF YEARLY EXAMINATION(2023-24)

SUBJECT: PHYSICS (SET-2)
Time: 3 hours

CLASS :XlIlI
Max.Marks:70

QUESTION WISE ANALYSIS

Q.NO. CHAPTERS MARKS | (R),(VU), (A),
g%lég/l_rsl 85 ALLOT (Analyzing, Evaluating ,
TED Creating)

1 Alternating Current MCQ 1 A

2 Electric charges & Fields MCQ 1 A

3 Electrostatic potential & MCQ 1 U
Capacitance

4 Current electricity MCQ 1 A

5 Current electricity MCQ 1 U

6 Current electricity MCQ 1 R

7 Moving charges & Magnetism | MCQ 1 U

8 Magnetism & Matter MCQ 1 R

9 Electromagnetic Induction MCQ 1 A

10 Electromagnetic Induction MCQ 1 A

11 Electric charges & Fields MCQ 1 U

12 Electromagnetic Waves MCQ 1 R

13 Electromagnetic Waves MCQ (AR) 1 Analyse

14 Current electricity MCQ(AR) 1 Analyse

15 Moving charges & Magnetism | MCQ (AR) 1 Analyse

16 Alternating Current MCQ(AR) 1 Analyse

17 Electric charges & Fields SA-I 2 R+ U

18 Electrostatic potential & SA-I 2 U
Capacitance

19 Current electricity SA-I| 2 A

20 Moving charges & Magnetism | SA-I 2 R+U

21 Electromagnetic Induction SA-I| 2 Analyse

22 Electric charges & Fields SA-II 3 U

23 Electrostatic potential & SA-II 3 A
Capacitance

24 Current electricity SA-II 3 U

25 Moving charges &Magnetism | SA-11 3 C

26 Magnetism & Matter SA-II 3 U

27 Alternating current SA-II 3 E

28 Electromagnetic waves SA-II 3 A
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29 Electrostatic potential & CB 4 A+E+C
Capacitance

30 Electromagnetic Induction CB 4 A+E+C
31 Alternating current LA 5 A+ U +C
32 Electric charges & Fields LA 5 R+U+A
33 Moving charges &Magnetism | LA 5 A+E+C
TOTAL 70

Remembering &Understanding: 27Marks 38%

Application: 22Marks 32%

Analyzing, Evaluating & Creating | 21Marks 30%

TOTAL 70Marks 100%
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| ANNEXURE-C

DAV PUBLIC SCHOOLS, ODISHA ZONE

HALF YEARLY EXAMINATION (2023-24)

SUBJECT :PHYSICS (SET-2) CLASS : XIlI
MARKING SCHEME
PAGE NO.
OF NCERT
(N?O VALUE POINTS /IZ\ALAFOK'I'STED TEXT
' BOOK (OLD
BOOK)
SECTION-A
1 (c) 1 248
2 (d) 1 47
3 (c) 1 74
4 (b) 1 98
5 (a) 1 110
6 (b) 1 98
7 (d) 1 135
8 @ 1 192
9 (b) 1 230
10 (d) 1 212
11 [ (c) 1 17
12 (d) 1 282
13 @ 1 277
14 | (o) 1 104
15 (b) 1 138
16 @ 1 222
SECTION-B
17 The uniform charge —Q will be induced on inner surface of the shell
and +Q will be induced on outer surface. This is follows from conservation of 1
charge and no static charges reside in the interior of a metal in electrical
equilibrium.
Using Gauss's law the field at P1: 1 39
E.4n 112=Qle
Where Qen=+Q), charge inside Gaussian surface of radius ry .
Thus, E= Q/4ney r1?
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18. d 4 87
dne, r 4315”{.:1'—1':] 0.5
il — ik
rood—r
sx10*  (-3x107)
¥ [ﬂ.]ﬁ - r}
0.16 3
PrTrrITTr. —-l = au
¥ 1
0.16 &
¥ 3 05
Sr=01m=10cm
OR 55
1 . @4x107C
@ V :.E% = 9% 10" Nm® C* x ﬂ.él?m
=4x 104V 1
(b) W=gV=2x 10°C % 4 x 10*WV
=8x 10°.J
No, work done will be path independent. Any arbitrary infinitesimal 0.5
path can be resolved into two perpendicular displacements: One along
r and another perpendicular to r. The work done corresponding to 05
the later will be zero. '
19 The current in the circuit 128
= Elf& _ __121[}—3
Rmf +r 155+05 05
112
r = — =7 A 0.5
16
Terminal voltage of the battery during charging :
V=E+Ir=8+7(05)=115V 0.5
A series resistance is joined in the charging circuit to limit the
excessive current so that charging is slow and permanent. 0.5
20 my? 138
=qVB
0.5
mV
>5r=—
qB
0.5
v
V= 2nr
0.5
_ VgB
V= 2mmV
_ a8
_ 2mm 0.5
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21. | (a) The bulb B lights because an emf is induced in coil Q due to change | 1 206
in magnetic flux crossing through it.
(b) Bulb gets dimmer if the coil Q is moved towards left because of 1
mutual induction, and hence induced emf in coil Q decreases with
separation between the coils.
SECTION-C
22 @ 31
+ - ;—b
b cadi
_________________ DY CI I
/ /0 s . E 0.5
_‘/ / N
e — N
Net force on electric dipole in uniform electric field is
F =F1— F2=qE —qE = 0. Thus there is no translational motion. 1
(b) Torque on the dipole
T=F(2lsin 0) = gE 2] sin 0
T = FxE .
The direction of torque is perpendicularly into the plane of paper. 0.5
23 @ Q=nq 0.5 54
(b)
%RRE = ﬂ% a? = R=n" 0.5
If potentia] of a small drop. V = %
then potential of a big drop. 17 = ey —n2?y 1
(©) |
Capacity of each droplet. C = ‘inﬁur 1
Capacity of a big drop. €' = 4mg R = 4mg, V3 = pl® ¢
OR
K
@Vv="7
0= Ll 0.5
K(2) i
tan6 tan60
& _ tanb, _ tan —3.1 1
Q, tan6B, tan30°
0.5
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(b) Q1 Q2

471'EQR1 47T60R2

Ql Rl
Q: R,
01 @ <R1> & —s a2 R1 1
02 Qz R, Ry 01 Rz
24 (a) Statement of the laws 1 116
(b)
DI N [*
\—TS i I
A:f2 iy ;25 B‘j’j
[ 0.5
n24
2 12
[ AT
“S', 12 :
’q.L 3l B :'52 jov)
For closed loop ABCC’EA applying Klrchhoff” s second rule.
-IR-LR-IR+¢ =0 = o= 2R
The equwalent reS|stance of the network IS 0.5
.
R, _.1e.R,_= ———H
47} &g
6 ; 05
ForR =10, R:_q = E_iﬂ
0.5
OR
(@)
We know V'=¢, -1}, Lo ,.1
g~V
So, L== !
1 A
g,=V h & ry 1
Sumuilarly, L= —;
) 2 X
Now, =1, +1,
£ — £ 82 1
( D) (250) = = (e ) vk oL
(clr2+tz'r1) (r1+'r2) oy (al'r2+ Ez‘l‘l)_[( 05 114
LEE] N1 ntth
= &, Ir T
The expression for the equivalent emf of the combination 0.5
S + EoN
Eﬂf - n + T
(b) Expression for the equivalent resistance of the combination 0.5
7o
@ ntn 05
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25

N

oy V 140
.r»I q, 0.5
—_ 5. = - -
T
For the charged particle to more undeflected
Netforce F=Fg +F, =0 0.5
Fy=-Fy (1)
F - electric force, Fy, ~magnefic force

IFel — 7l

gE = Bqv sin90° = Bqv

E=VB (3)

= (4)
Using (4) and (3)
_ VMal )
2mr 3 1
Magnetic force F,, is towards wire.
»« Electric force and electric field should be away from the iim:.||
F=
al .
NP
Far 1

—_ } _— = -

26 (a) PQ1 and PQ: 05+0.5 181
(b) (i) PQs, PQs (stable); (ii) PQs, PQ4 (unstable) 05+0.5
(c) PQs 0.5
Reason:

B, = —#—ui;‘ [on the normal bisector)
4w T
2 m 0.5
B, =———— i
ey {on the axdis)

27 @) 266

Gen: V=50V, v= EHZ,R =3000,C=20x10°FL=10H
I
As we kn X, =1 1 500 O o
A5 We ow c = = =2
e QHxEXQ[}xl(}'ﬁ
I

As we know XL=SWL=QEX%X1=100Q 0.5

Z= R+ (X~ X)* = 490000 +(500-100)*

Z = /90000+160000 = 4250000 = 500 Q 0.5
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(b)

al)
1 = > = 0.1 A
IS .i % 1 “_ 05
(c) R
Power factor cos@ = — = - = 0.6 1
28 E_\ = E cos (of - kx) N/C 287
L E,=+4x 10°NC. o = 3.14 x 10° rad s k = 1.57 rad.m™
(a)
i =
v=%=%:n&=ﬂxlﬂsntx 1
(b)
o 3=t 1
M= = 0t T 1
, (c) " ,
§=c=sﬂ=;—°=%'r=1,3sxm'5'r 1
0
SECTION-D
29 (i) (c) 1 73,81
(i)  (d) 1
(iii) (b) 1
(iv) (a) 1
OR
(iv) (b) 1
30 (i) (c) 1 222,224
(i) (b) 1
(i)  (a) 1
(iv) (b) 1
OR
(iv) (d) 1
SECTION-E
31 L < R 245
| -y 0.5
(a)
1
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On appl}'ing P}'t};agoras theorem, we get I

Vi Vo + (Vey = Vpg)

Here V, =1R.V, =IX.V, =1IX,

2

Physics Xl (Set-2)

. ; 1
l.:ll = Im -||-'!Rl2+{XC-XL}2
V=112
where, = ,'_f‘rRE +HAX =X L}E
Z 15 called the impedance of the arcuit.
(b)
P
v 0.5
y Vime— Vini
]
o Vin Q
F. -V
o Yem—Vim
o i)
I=1I_sin (ot + ¢) 0.5
()
1
I (A)
© — (rad/s)
N. B.- Award marks for X.> Xc
OR
@) 259
E‘Soi‘t. iron-core
L o 0.5
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Principle — Based on the principle of mutual induction
(b) Assumptions-

(i) the primary resistance and current are small;

flux escapes from the core, and
(iii) the secondary current is small.

Theory-

de¢ dg
=-N,6 — - _N —*-
£, P df £, Nﬁdt

But ep = Vp. If this were not so, the primary current would be infinite
since the primary has zero resistance(as assumed). If the secondary is
an open circuit or the current taken from it is small, then to a good

approximationes = Vs where Vsis the voltage across the secondary.

__y 4o

R

dg

Up=-— Pdt
v, _N;
LF_NP

If the transformer is assumed to be 100% efficient (no energy losses),

the power input is equal to the power output, and since p =i v,

Ly, =i.v,
» _bs _N,
i U N

(c) The large scale transmission and distribution of electrical energy
over long distances is done with the use of transformers. The voltage
output of the generator is stepped-up (so that current is reduced and

consequently, the I 2R loss is cut down).

(ii) the same flux links both the primary and the secondary as very little

0.5

0.5

0.5

0.5

0.5
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32.

surface is equal to El times the charge enclosed by the closed surface.
0

(i) When the point P is inside the shell.
In this case, the Gaussian surface lies inside the spherical shell and
hence no charge is enclosed by it.

$E.& = -Lx0 =0
£ im

or E =0, i.e. there is no electric field inside a charged spherical shell.
(if) When the point P lies outside the shell

At every point of this shell, the E andds are directed outwards in the

same direction, i.e. 6 = 0.

§EL = §Eds=E§ds = E x 4n’ D)
Also, by Gauss’s law

fEEE = LQ ()

Ep

From (z) and (u), we get

=

o]

—L =—‘l — .. =
E % 4m*® = SH.Q = E T [ r =1

(b)
q =€ = €o(Pr + P1)
= €9(4a® — 2a3) = 2¢4a®
OR
(a)
E‘qsin\a
oo

(@) Gauss’s Law states that the net outward flux through any closed

0.5

0.5

0.5

1.5

1+1

39,35

28,16
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E =—[E+E+E_g}cusﬁp
— f] -
.
4m a:u{:fz + az}mp
l_E. = f o v] 1 5
dney(x™+a”)"" :
For x >>a 05
- 1 P
" 4mey x3
= q192
(b) F = k%r
r=+v2a
, i+]
r = —_—
V2
, 2q (147 kq? 2
=kq. ( ) = T+ /)N
(V2a)" \V2/ +2a?
33 (@) 145
1
&
g.
i1 — Mo Jdl sin 90°
|dB | in 2
_ by fdl _ W M o S22
oa— e . e se— . — Fa +
4t §°  4n l-:'2+x2}{' Vet
The direction of dB 15 perpendicular to the plane
contaming S and dl.We resolve dB into
rectangular components dB cos ¢ and dB sin 0.
PAGE-13
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Thus, total magnetic field 1s given by

B = [dBsing- [Holdsn®

R
A (r+x7) 2
_ Kol ¥ .
B = : . . —.2m
A (r® + x‘z} (x> + -1'2}]’ 2
_ pﬂh'z
9 {_},2 4 jc:»:}.".a':z
(b)Since the total length of the wire used remains the same,
1
Nxud=N'x7(2d)
N'=N/2
Hence the ratio of the magnetic moments=M/M’
=INA/IN'A’
=NA/N'A'=Nd ¥N'd? =2 M /M=1/2 1
OR
(@
x ¥
Ml F
154
Fx FT'
o—= e
_ 0.5
X Y
The nlagnitude of 111agnetic field at
each point on ¥ due to current ¢
m XX' 15 given by
_ Uy i
Bi=or %
A . 0.5
. T PR
Force per unit length ::?f‘ YY 1s gil'rfen by 05
Fy _ Mo iy
! 27 R
Similarly
Fx _ Mg by
[ 2 R 05
The force is attractive in nature. '
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The ampere is the value of that steady current which, when maintained
in each of the two very long, straight, parallel conductors of negligible
cross-section, and placed one metre apart in vacuum, would produce on
each of these conductors a force equal to 2 x 10~'newtons per metre of
length.
(b)
F
T L=5A
> l + ] T
W=mg Tmm=r
A - B i
I=12A
r.', ;
Fo= Mo 2hly ng
& s ¥
m = Mo 20
dn vy
-7 3 =4 3
m 1(} x]:ﬁx.;xg
1= 107" =10
m 12 x 107 kg—m_l
The direction of current in wire CD will be opposite to the
direction of current in wire AB.

0.5

0.5

0.5

0.5
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