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THINK BEYOND LIMITS.
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Class XII | Physics — Solutions (Set 7) | Session 2026-27

Section A

©

-V +V
Explanation:
The correct graph for a PN junction under varying voltages shows a nonlinear relationship between voltage and current. As the
voltage increases in the forward bias region, the current increases exponentially. This behavior is characteristic of diodes,
where small increases in voltage lead to large increases in current after a certain threshold (the forward voltage). The graph
typically starts at zero current, rises steeply, and levels off in reverse bias, indicating that the current remains very low until

breakdown occurs. Correct option accurately represents this exponential increase in current with voltage.

(c) potentiometer
Explanation:
The instrument among the following which measures the emf of a cell most accurately is a potentiometer.

(a) Difference between apparent and real depth of a pond
Explanation:
Difference between apparent and real depth of a pond

(b) case (ii) contradicts Gauss's law for magnetic fields.
Explanation:

case (ii) contradicts Gauss's law for magnetic fields.

v
(b) 127ep &

Explanation:

V= i7rR3 and A = 47R?

L= R=Y

C= 47!'60R 4meg (3)1/) = @
(b) 10 usec

Explanation:

T,= 25—5 = 5us

From the above problem,
To=2T,=2x5=10u sec

(© IML?T?Q"]
Explanation:
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10.

11.

12.

13.

w [ML2T 2]
T @l
= [ML2T?Q’!]

=
(© f ——

/AN

Explanation:

\_/
B —

(b) shift upward by nearly two fringes

Explanation:

Displacement of the central bright fringe,
Az="5 (-1

_ Bs-1)x2x1078

T s00x107% 28, upward

() () s; (ii) g; (i) r; (iv) p
Explanation:
The solution correctly matches the electric flux through the Gaussian surfaces with their corresponding values based on Gauss's

law.

i. For surface Sy, the flux ¢,, is positive, indicating that it encloses a positive charge (), leading to ¢,, = —0—% .

ii. For surface Sy, the flux ¢, is zero, suggesting that it does not enclose any net charge, hence ¢,, = 0.
Q

iii. For surface Ss, the flux ¢,, is negative, indicating that it encloses a negative charge, resulting in ¢,, = — =
iv. For surface Sy, the flux ¢, is negative and greater in magnitude, suggesting it encloses a net negative charge of —2@),

leading to ¢5, = — % . Thus, the matches are: - ¢,, with —i—% (p) - ¢s, with 0 (q) - @5, with — % (r) - ¢s, with — g (s)

Explanation:
When the input level is -5 V, the diode gets reverse biased. No output is obtained across Ry,. When the input level becomes +5

V, the diode gets forward biased and the current flows through R; . The diode is ideal, the output across Ry, will be exactly 5V.

(c) myopia
Explanation:

myopia

(c) A is true but R is false.



Explanation:

A is true but R is false. Both X-ray photons and light photons travel at the same speed in a vacuum.

14.  (a) Both A and R are true and R is the correct explanation of A.
Explanation:
Both A and R are true and R is the correct explanation of A.

15. (a) Both A and R are true and R is the correct explanation of A.
Explanation:
The central spot of Newton's rings is dark when the medium between plano convex lens and plane glass is rarer than the
medium of lens and glass. The central spot is dark because the phase change of 7 is introduced between the rays reflected from
surfaces of denser to rarer and rarer to denser media.

16.
(d) A is false but R is true.
Explanation:
On introducing soft iron core, the bulb will glow dimmer. This is because on introducing soft iron core in the solenoid, its
inductance L increases, the inductive reactance, X;, = wL increases and hence the current through the bulb decreases.

Section B

17. a. Comparing the given equation with

B, = Bgsin [271' (§ - %)}

We getk=0.5 x 10°m™, A\ = ——m =1.26 cm.
I 0.5x10
and £ =y =110 - 739 GHz
T 2w

b.Eg=ByC=2x 107 T x 3 x 108 m/s =6 x 10! v/m

The electric field component is perpendicular to the direction of propagation and the direction of magnetic field. Therefore,
the electric field component along the z-axis is obtained as

E,=60sin (0.5 x 1032+ 1.5 x 101 ) V/m

18. Dipole moment of each atomic dipole,
m=15x 1023JT°!

Total number of atomic dipoles, N = 2.0 x 1024

Initial total magnetic moment at temperature T = 4.2 K is

M; = 15% of mN

= % x 1.5 x 10723 x 2.0 x 1024 JT1 =45JT!

According to Curie's law,

M = Constant X %

LMy BTy

T B T

NowB;=0.84T,T;=42K,B,=098T, T, =2.8K

Hence the final dipole moment at temperature Ty = 2.8 K is
Bs

_ Ty _ 0.98 4.2 y—1
M, = M; x 5 X =4.5 X g7 X 2.SJT

=79JT!
OR
Here,21=10cm, H=03G, M ="?

r=10+1=10+5=15cm =15 x 102 m

As neutral point is on the axis of bar magnet, therefore,
H=te2M _qo-7__2xM

dr 13 (15x10-2)*
—92\3
_ (15x107°)"H _ 3375110 6x0-3x10~*
2x10~7 2x1077

M =506.25 x 10 = 0.506 Am?



19. a. From the given curve, V = 0.8 volt for current 20 mA and V = 0.7 volt for current 10 mA,
= AI = (20 — 10)mA
= AI=10mA=10x 103A
= AI=10°A
and AV = (0.8 — 0.7) = 0.1V
Resistance of the diode is given by, R = AV

AT
_ 01
= R= =)
= R=109

b. For V = -10V, we have
I=—-1pA=—-1x 1064

resistance of diode is given by, R = %
- R=—2-=10x10"Q
—1x10
20.Here Z =80, K=8MeV =8 x 1.6 x 10713
o — L 27¢
0= drey K
9x10%x2x80x (1.6x10719)?
= m
8x1.6x1013

=28.2 x 10°°m =28.2 fm

21. i. Force exerted by the magnetic field

= Centripetal force on the charge

. 2

or quBsin 90° = &~
T

myv

qB

. . Br
ii. Velocity,v = =
m

~K.E. = %mv2 = %m(

.. Radius r =

qBr ) 2 B B2¢2%p2

m 2m
Section C
22. i
+
\/.:F‘r‘""——~ - - - -
\% ,
t /
| /
' /
//
@) L
ii.
V=E
vV
O [ —

— £ (v=f- =
I= Tr (V=E-Ir and V=IR)

E
I=1=
= E=4+r1..()
0.5= £

9+r

Also E = 4.5 + 0.5r ...(ii)



From equation (i) and (ii),
4+1r=4.5+0.5r

.1 =1 (internal resistance)
Using this value of r, we get,
E=5V

23. a. A =200 nm, stopping potential = -2.5V

KE.=25x1.6 x 10197=4x1019J
E=hv=h<
_ 6.63x10734x3x108

200x 1077

=9.945 x 107197
Work function = E - eV

=(9.945 x 10719 -4 x 1019
=5.595 x 10719J

b. Wavelength of red light = 6328 A
E=hv= hf
_ 6.63x103x3x10®
6328x 10710

=0.00314 x 107167
=3.14 x107197

Energy of red light < work function of metal surface
.". No emission of photoelectrons takes place.

24. When an external voltage V is applied across a semiconductor diode such that p-side is connected to the positive terminal of the
battery and n-side to the negative terminal [Fig.], it is said to be forward biased.

—>| W—

(=)
(=1]
P (s[C] n
(S
(=)

The applied voltage mostly drops across the depletion region and the voltage drop across the p-side and n-side of the junction is
negligible. (This is because the resistance of the depletion region — a region where there are no charges — is very high compared to
the resistance of n-side and p-side.) The direction of the applied voltage (V) is opposite to the built-in potential V. As a result, the

depletion layer width decreases [Fig.]

i. In this case, the p-side is at +10V, whereas the n-side is at +5V. As, Vp >V, hence the diode is forward biased.

+10V
ol Wi — I

ii. In this case, the p-side is at -10V, whereas the n-side is at 0 V. As, Vp <V, hence the diode is reverse biased.
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Salient feature of B.E. curve
i. B.E/nucleon is pratically constant i.e. independent of the atomic number for nuclei of middle mass number (30 < A < 17)
ii. Binding energy per nucleon is lower for both light nuclei (A < 30) and heavy nuclei (A > 70).
Very heavy nucleus has lower B.E./nucleon will undergo fission and split into two medium sized nuclei with large B.E./nucleon
and release tremendous amount of energy (Fission process)
When two very light nuclei, having low binding energy per nucleon combine together and form a medium sized nuclei of higher
B.E. per nucleon releases enormous amount of energy (Fusion process)
26. Energy of the electron in the first excited state
Ei=— %eV =-34eV
=34 x 1.6x 1019
=-5.44 x 1019
Associated kinetic energy = Negative of total energy
K =544 x 1019)
de-Broglie wavelength, \ = %

_ _h
v2mK
6.63x10-34
A= = —m
A\ = 6.63x10~34

1
(99.008) 2 x10-25

~ 0.663 x 10 m = 0.663 nm = 6.63 A°
Hence, the de-Broglie wavelength associated with the electron is 6.63 A°

27. a. Conditions for light sources to be coherent:-
Two sources produce waves of same frequency.
Two sources produce waves of constant phase difference.
b. In interference pattern the fringes are equally spaced (dark and bright) and of equal intensity and in diffraction the central

maxima is brightest and is wider two times as the other maxima with intensity decreasing away from the Centre.

28. Let coaxial solenoid P is wound over an another solenoid.

Let 1 = length of both solenoid
r1 and rp = radii of P and S

Ay = 7rr§ [area of secondary coil, S]
Magnetic induction in solenoid, P
By = pora Iy

Ny
where, ng = -
.".Total flux linked with solenoid S,
¢2 = B1As N,
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Ny 2
¢2 = (MOTh) Ty Na
MOTI'I1N1N27'%

= ¢ = — ..(0)
But ¢2 = MIl
were, M = coefficient of mutual induction

N Nyr?
= ML =222 = M= 2

;LoﬂNlNgT‘%

OR
i. 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.
The S.I. unit of self-inductance is Henry (H).
ii. In this question, a long co-axial solenoids S; and S, wound one over the other, each of length L and radii r; and r, and n; and

ny number of turns per unit length, when a current I is set up in the outer solenoid S».

n, turns

Let a current 1, flow in the secondary coil

. By= N()J;fziz
i i . . oNo N1 Api
.". Flux linked with the primary coil = —— 2 ll 12
= Mpip
HoNa N1 Ay
l

Ny Ny
Honani Al (nl =—ne= T)

Hence, M5 =

Section D
29. Read the text carefully and answer the questions:
Radio waves are produced by the accelerated motion of charges in conducting wires. Microwaves are produced by special vacuum
tubes. Infrared waves are produced by hot bodies and molecules also known as heat waves. UV rays are produced by special
lamps and very hot bodies like Sun.

Appletion layer Approx.

PP 4 prisin
Kennelly Heaviside layer Jonosphere

Thermosphere l
| Mesopause I " 80km
Mesosphere
| Stratopausel 3 50 km
Stratosphere

1 30km

Ozone layer 15km

| Tropopause }— X 12 km

Sea level

(i)  (d) Option (i)
Explanation:
transverse electromagnetic wave



(ii))  (c) Infrared rays
Explanation:
Greenhouse effect is due to infrared rays.
(iii) (b) it stops ultraviolet rays
Explanation:
Ozone layer absorbs the harmful ultraviolet radiations coming from the sun.

OR

(d) infrared
Explanation:
The atmosphere of earth is richest in infrared radiation.

(iv) (c) stratosphere
Explanation:
Ozone layer lies in stratosphere.
30. .7=PxE
As T = either force x perpendicular distance between the two forces
=qaE sin f or 7 = PE sin 0
or P x E(',‘qa=P)
ii. The maximum torque on the dipole in an external field is given by
7=pE=q(2a) X E
Here,q=1uC =10"9C,2a=2cm=2 x 102 m, E=10°NC'}, 7=?
S7=100%2x10"2%x 10°=2x 10" Nm
.*. the maximum torque on the dipole 2 x 10~ Nm.
iii. When @ is 0 or 180°, the 7 is minimum, which means the dipole moment should be parallel to the direction of the uniform
electric field.
iv. The net force is zero and torque acts on the dipole, trying to align p with E.
v. Torque, 7 = pE sin # and potential energy U = -pE cos 6

Section E

31. a. Consider the ray diagram of Astronomical telescope.
— i1,

7 B" P.v Fy
> B

| \
N\
C;

i

When the final image is formed at the least distance of distinct vision,
Magnifying power, M = é

Since « and 3 are small, we have:
tan

SoM=— ()
n!
In AA'B'C,,tan 8 = 42
CyB/
R/
In AA'B'Cy,tana = A—B,
C;B
From equation (i), we get:
B OB
— AB 15
C2B' © A'B
1B
M =
= CyB

Here, ClB/ = +f0
= CzBI = —Ue
o M= i

T
. . 1 11 .
Using the lens equation (; - = f) for the eyepieces, we get,



32.
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Distance between the objective and the eyepiece, L = vy + |u.|

To find v, we have:

ug =-2.5cm and fp = 1.25 cm
Now, — ul—o + % = fio
orvg=2.5cm
To find u,, we have:
Ve =00 and f, =5 cm
Calculating using the same formula as above, we get:
Ue =-5cm
S L=25+5=75cm
OR

. Each point of the wavefront is the source of a secondary disturbance and the wavelets emanating from these points spread out

in all directions with the spread of the wave. Each point of the wavefront is the source of a secondary disturbance and the
wavelets emanating from these points spread out in all directions with the speed of the wave. These wavelets emanating from
the wavefront are usually referred to as secondary wavelets and if we draw a common tangent to all these spheres, we obtain
the new position of the wavefront at a later time.

Incident
wavefront

Reflected
wavelront

I N
AEAC is congruent to ABAC; so <i = <r

. Two sources are said to be coherent if the phase difference between them does not change with time.

No, two independent sodium lamps cannot be coherent.
Two independent sodium lamps cannot be coherent as the phase between them does not remain constant with time.

4Ps =501

AD )‘known D
4 x ':;‘ =5 X -——jz———
=A=2x2
= 2 % 520

=650 nm

hnoun

. Consider a parallel plate capacitor which is connected across a battery. The electrons are transferred from the negative

terminal of the battery to the metallic plate connected to the negative terminal and acquires a negative charge. Similarly, the

S S U —



electrons move from the second plate to the positive terminal of the battery and acquire a positive charge. This process
continues until the potential difference between the two plates becomes equal to the potential difference between the terminals
of the battery. Thus, the charge is developed on the capacitor.

Let ‘dW’ be the work done by the battery in increasing the charge on the capacitor is given by, having the charge q and
potential V is:

dW =V dq

where V = %
codW = %dq

Total work done in charging up the capacitor is given by,

Q
W:de={%dq

Cw=2
SW= °C 2
Hence total energy stored in the plates of the capacitor is given by, W = 2Q—C = %CV2 = %QV

b. Charge on the plates of the capacitor is given by g = CV
When uncharged capacitor of same capacitance is connected to the charged capacitor, sharing of charges takes place between
the two capacitors till both the capacitors acquire same potential %

Energy stored in the combination of capacitors is given by,

1~V 1~V cv?
Uz = 3C(3)*+ 503 = 5

Energy stored by a single capacitor before connecting is given by, U; = %CV2

Ratio of energy stored in the combination to that in the single capacitor is given by,

Uy _ CV?/4 .
U—2 = ——— =1:2, Hence these are required results.
1 CoV?)2

OR

A 4

- cos 0
-

Qlq

>

The amount of work done in rotating the dipole from § = 6, to 8 = 8, by the external torque

0y
W - f Teztde
€o
= [pEsin 6df
6o
W = pE (cosfy — cosb)
For 90 = and 91 =0
= pE (co 5 cos )
U(f) = —pEcosf= —p - E

1. Potential energy is maximum when:

s
2
S

p is antiparallel to E
2. Potential energy is minimum when:
p is along to E
ii. Dipole Moment Calculation:
The charge q = 1.0 x 1071%C.
Separation vector J = (3 mm, 4 mm) = (3 X 103 m, 4 x 103 m)

Dipole moment 5 = gd = (1.0 x 1072 x 3 x 103, 1.0 x 10712 x 4 x 10%) = (3.0 x 10715, 4.0 x 107%) C.m.



Torque Calculation:
Electric field E = 10004 V/m
Torque T = E X é
7= (3.0 x 107% + 4.0 x 107%7) x 10007 = (4.0 x 107'% x 1000) k
F=4.0x10 2N mk
The torque is 7 = 4.0 x 102 N - mk
R=400Q

33. i V=Vpsin(1000t+4) ==C=2uF

L=100 uH
V =V, sin(1000¢ 4 ¢) = w = 1000Hz
R=400Q,C =2uF,L=100mH

Capacitive reactance, X, = %
w
1

1000%2x 1076

= X.=1 = X, =5000

Inductive reactance, X7 = wL

= Xz =1000 x 100 x 1073 = X, = 1002
So, X. > X,

= tan ¢ is negative.

= Xco=

Hence, the voltage lags behind the current by a phase angle ¢ .

Phase difference, tang = = %

_100-500 400 el
tang = — = = tan¢ = — =, tang = -1
= tang= ftan<§> =>¢=-7

This is the required value of the phase difference between the current and the voltage in the given series L-C-R circuit.

ii. Suppose, new capacitance of the circuit is C'. Thus, to have power factor unity

cosd =1= —L
R (X1~ X))

= R =R+ (X; - X.)’
= Xp=X,=—o wl=—%

wC'’ wC
= w? = = or (1000)* = — (" w = 1000)
f 10 C_, :1 Lx_lu)lﬁo_5 100 101*3x106
108 T 108

= (C'=10"°F=10 x 10~ °F = 10uF
As, C' > C, hence, we have to add an additional capacitor of capacitance = 10uF' — 2uF' = 8 F' in parallel with previous
capacitor.
OR
a. Power dissipation = P = V ;¢ Iyms COS @
cos ¢ = %
For ideal inductor R = 0
.cos =0
P =Vimg Iims cos ¢ =0
Thus, ideal inductor does not dissipate power in an ac circuit.

b. i.Inductive reactance = X;, = 27fL

Xo
2 f
From graph, at f = 100 Hz
X, =20Q
X _ _ 2

T 2nf  2wx100
=0.032 H=32mH
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_ 1
" 27x300xC

8.8 uF

1
2 fC

300 st
1

2n fC
Or, 27 x 300 x 0.032
8.8 x 10°F

0.032H

27fL
27fL
. C

ii. Power dissipation is maximum when
f
L



