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Section A (16 x 1M)

(b) V/im
(a) Distance

(a) Temperature remains constant
(d) Circular

(d) 6A in the clockwise direction.
(b) Closed curves

(a) Conservation of energy

(b) Zero

(b) Lags the voltage by 90°

. (b) Transverse
. (d) Wavelength changes but the frequency remains unchanged

.(c) 1.25
. (a)
()
()
-(d)
Section B (5 X 2M)
_ 1 g9,
dmey, 12

1
4mey

Where. &, = Permittivity of free space and =9 x 10° Nm?C 2

Therefore. force
_9x109x2x10‘7

(0.3)?

=6X 103N
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18.

(a) (b)

FIGURE 2.11 Some equipotential surfaces for (a) a dipole,
(b) two identical positive charges

19.
]
Applying kirchhoff’s loop rule to closed loop ADBA
IR, + 0+ LR, =0(; =0) A %2
ForloopCBDC,
LR, +0+LRy =0 i)
=» from equation (i)
L _R
. L, R
From equation (ii)
L_&
L Ry #
R B 1
R, Ry
20. A1 -Microwave )
A2 - ultraviolet )
A3- infrared )
Ascending order - 12 < A3 <A %
21.
Intensity (1)
N

A\ aVa

-3\ /a 2\/a -Ma 0 Ma 2)\/a 3Na

Diffraction angle (6)
BKBCE/EXAM/TERM-1/PHYSICS/CL-12/MS/SET-1/2026-27/AT_2/10



Width of central maximum is twice that of any secondary maximum
Or

SECTION-C (7 X 3M)

22. Electric field intensity due to point charge at any point is defined as the force experienced by
a unit positive charge at that point due to the point charge
Let a point charge +q is at origin ‘O’.
To find electric field intensity at a point P at distance ‘r’ from the ‘O’, consider a + ve
charge qo is kept at ‘P’.
Force experience by the charge qo is F= kqqo/r*
E=F/qo
E= (kqqo/r?)/ qo
E= kq/r?

23. (a)The electric field should be directed downwards, perpendicular to the magnetic field and
the direction of motion.
(b) (1) Electric and magnetic forces will act in the opposite directions. No deflection of
proton.
(i1) Both Electric and magnetic forces will act in the same direction (downwards), causing
the electron to be deflected strongly.
Or
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Similarly,

. pol, N
By = I;1
b 1 2md

a = ond

— R —
since F = i(l=xB)
1

F, = 1, jHo2

ba " ond

Similarly,

Hola
F, = 1,.1
ab 1 21t 1 1/2

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 exert on each of these conductors a force equal to 2 x 10 "newtons per metre of length. 1
24. Given

m=0.32JT™"
B=0.15T
Stable Orientation: 6=0°.
U=-0.32x0.15%cos0°
U=-0.048J

Unstable Orientation: 06=180°.

U=-0.32x0.15xcos180°

U=+0.048J
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25.

26.

27.

Area of the circular loop = nr?

=3.14 x (0.12)* m* = 4.5 x 107 m?

E:_d_(p.z_i(BA)z_A ﬂ:_A
dt dt dt

B;~B,
tz—ty

ForO0<i7<2s

Ei=-45x102x {2} =225 x 102V
2-0

_E, _=-225x%x10"2

= = A=-26x10"A=-2.6mA

I

For 2s <t < 4s,

o ) 1-1
— - x o PO m—
Er=-45x10%x {2} =0
_E _
h= = =0
For4s <1< 6s,
45x%x 1072 0-1
n=-220 A =26 mA
8.5 64
0<t<2s 2<t<4s 4<t<6s
E(V) -0.023 0 +0.023
I(mA) 2.6 0 +2.6

3

>

O
N
N

s )—>»

(a) XL=2afLL=XL/2af L=20/(2 x3.14 x 100)=0.032 H

(b) A battery is a source of direct current and thus f=0 Hz. As XL = 2nfL, the inductive
reactance of the inductor becomes zero.

(c) Power dissipated in an LCR circuit is maximum when XL= XC f= 1/2nV(LC) f=0.398
x 10% Hz f = 398 Hz Under this condition of resonance, the circuit behaves as a pure
resistive circuit. Hence phase difference between current and voltage is 0°.

a. Microwaves are suitable for radar systems that are used in aircraft navigation.

These rays are produced by special vacuum tubes, namely Klystrons, magnetrons and Gunn
diodes. 1
b. Infrared waves are used to treat muscular strain.

These rays are produced by hot bodies and molecules. 1
c. X rays are used as a diagnostic tool in medicine.

These rays are produced when high energy electrons are stopped suddenly on a metal of
high atomic number. 1

(1) Since the light ray enters perpendicular to the face AB, the angle of incidence on face AC will be
45°,
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So, SinC = 1/n,Sin45°=1/n,n= V2

(I

s quidson =M — 2 _\3
IIn fig.2, the face AC of the prism is surrounded by a liquid son = —— [%} =7

Since the angle of incidence on the surface AC is 45°, which is less than the critical angle for the
pair of media (glass and the liquid), the ray neither undergoes grazing along surface AC, nor does
it suffer total internal reflection 1M

Instead it passes through the surface AC and undergoes refraction into the liquid.
For refracting interface AC, n;sini =n,sinr

)it 2:\1 23
n,.sin45 = (—5) sinr
7

28. The wavelength of the light is A1=650nm. The wavelength of second light,A,=520nm.
Distance between the slit and the screen is 1.2m.
Distance between the slits is 2 mm.
The relation between the nth bright fringe and the width of fringe is:
x=ni1D/d
For third bright fringe, n=3
x=3%650 X 10 X 1.2/ (2x1073) = 1950x6x10° nm

x=11.7x10m =11.7mm

SECTION-D (Case Study Based Questions) (2 X 4M)

29. (1) (¢) 1.6 mm/s
(i1) (d) tripled
(iii) (a) 4:1
(iv) (b) 2 mm/s Or (a) Current
30. (i) (b) Frequency of visible light is less than that for ultraviolet light I 1
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(i1) (a)For non-metals the work function is high 1

(iii) (a)Photoelectric current increases 1

(iv) (b) Frequency 1
Or

(b) It decreases as the work function increases 1

SECTION-E (3 X5M)
31,

= —‘l.f E dr

Huat = L F) .;
dmE L £

ve-_[¥ 1l 9.4
= ATE =

. T I
dedmey o2

hecause rdr = dr
of f 1
AmE <= 2

S T
4Ane g I 4meg LT ==

I g
4nEs A

or

o i =

(1) Inside the shell potential will be constant and same as at the surface V=kq/R

(i1) Outside the shell V=kq/r

Or
(a) Ci3=12pF
Coi3=4 pF
Cs213= 10 pF

(b) gea=C x V=6 x10° X10=6 X 10° C
qei=4 X 10%/2=2x 105 C

32. (a)
N
X =f
Capacitive reactance (X ) = ﬁa
X = %

(b)
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<—-—VR—> <—VL—> <—VC—>

V= Vmsm ot

Figure AC circuit containing R, Land C

Figure Phasor diagram for a series
RLC - circuit when V> V_

(c) (1) X- Inductor, Y- Resistor
(i) I=V2/8 A

Or
(a)
v, v, v,
H H= b= # W
11 !
—m——u‘““ 1
i L [ L e .
V., I E i
_...| 1
L ‘ =L . .
—* Y, — 1 ' Yo
=y Vo
LR Circwit
V2=v2+Vc-Vp)? = V=\/VR2 + (Ve =Vp)? (i)
But VR =Ri,Vo =Xci and V, =X, i (i)

1 . ; .
where X~ = = = capacitance reactance and X; =L = inductive reactance
®

V=yR)? +(Xci-XL >

Impedance of circuit, 2 =¥=JR3 +(X¢e —XL)2
1

(b)
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33. (a)

From the given diagram, for small angles -
NN

tan 2 NOM = = - NOM
O™

tan ZINCM- = I\'ﬂA\: = ~ INNCM
MC
MN

L ~ NIM = = .~ NIM

an ) e

For ANOC, = 7i1s the extenor angle.

> i = ~Z NOM + .~ NCM
MN MIN
OM MC

Similarly,

= Zr =~ NCM + ~ NIM
MIN  MIN
y = —
N M1 2

n, Sini = n, SN 1
TR NN
MN MN MN MN
=3 o g

~“hloM mMc) T {MC M

(n2/v)- (n1/v) = (n2-n1)/R
(b) Lens maker's formula,
1= (p—1) (I/R1—1/Rp) 1
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Here, =20 cm, p=1.55,R1 =R, R2=-R
120=(1.55-1) (1/R—1/(-R) or 120 =0.55x2R

=>R=1.1x20=22cm 1
Or
(a) Using Lens Formula
11 1
== _= 1
f v u
1,1
20 v 12
1.3 5__ 1 )
v 60 60 30
V=-30cm 1
(b)
_fo
m= fe
_ 144 1
6.0
=24 72
Separation= f, + fe= 144+6= 150 cm 1

END OF MARKING KEY
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