SAKSHAM

JEE | NEET | GUICET | KVPY | FOUNDATION
LEARN TOGETHER, GROW FOREVER

Class 12 - Physics Date: 11.02.2023
Time Allowed: 3 hours Maximum Marks: 70
General Instructions:
1. There are 35 questions in all. All questions are compulisory.
2. This question paper has five sections: Section A, Section B, Section C, Section D and Section E. All the sections
are compulsory.
3. Section A contains cighteen MCQ of 1 mark cach, Section B contains seven questions of two marks each, Section
C contains five guestions of three marks cach, section D contains three long questions of five marks each and
Section E contalns two case study based guestions of 4 marks each.
4. There is no overall choice. However, an intemal choice has been provided in section B, C, D and E. You have to
attempt only one of the choices in such questions.

5. Use of calculators is not allowed.

1.  Holeis [

a) Gap between valence band and conduction b) Particle similar to that of electron
band

¢) A vacancy created when an electron leavesa  d) An anti-particle of electron.

covalent band.,

~

Four resistors are conpected as shown in the following figure. A 6 V battery of negligible resistance i connected  [1]
across terminais A and C, The potential difference across terminals B and D will be:

[
o ‘M-:AW’-ISMN )
i f w0 | wo
a) 1.5 volt b) 0 volt
¢) 3volt d) 2 valt

3. A concave mirmor of focal length Fin air is used in a medium of refractive index 2. What will be the focal length 1]
of the mirmor in the medium?

a) £ b 2f
c) 4f d) None of these
4. A10K temperature, a p-type semiconductor; 1]
a) does not have any charge carriers b) has few holes but no free electrons
¢} has few holes and few free electmons o) has equal member of lales and free elecions

SAKSHAM - - . Page # 1
Narayan Vishwa 4™ floor, Beside Bharat Petrol Pump,V.V Nagar Station Road, — 388120

Ty pe— 9054460449, 9054461449



If in a paralled plate capacitor, which is connected to & batery, we fill dielectrics in the whole space of its plates,
then which of the following increases?

1l
a)Vad E b) Qand C
¢)Qamd V d) Eand C
6.  Coansider two straight parallel conductors A and B separated by a distance x and carrying individuals curvents I, [1]
and ig respectively. IF the two conductors attract each other, it indicates that
a) the magnetic lines of induction are parallel b) the two currents are parallel in direction
¢) the two currents are anti-parallel in direction  d) the magnetic lines of induction are parallel
to length of conduciors
7. A coll having an area A, Is placed in @ magnetic field which changes from B to 4B, In time interval & The emi  [1)
induced in the coil will be:
a) —‘":4: b) e
) %._ d) 34.;&,
B, 2 ' E

Energy E of a hydrogen atom with principal quantum number n is given by: E

=« (13.6/ n®) eV. The energy of a 11
photon ejected when the electron jumps from n = 3 state o n = 2 state of hydrogen s approximately

a)ldeV b) 0.85 eV
c) L5eV d) 1.9¢V
9, By amonochromatic wave, we mean: (1)
a) a single ray of a single colous b) a wave having a single wavelength
c) a single ray d) many rays of a single colour
10.  The electrical potential on the surface of a sphere of radius r due to a charge 3 x 10°° C is 500 V. The intensity 1
of electric field 1 on the surface of the sphere is: [ = 9% 10°Nm*C ] (in NC)
a)>=20 bh) <10
¢) between 10 and 20 d)y<5
11, The given circuit has two ideal diodes connected as shown in the figure below. The current fowing throagh the  [1]
resistance Ry will be
v
aj2s A b) 10,0 A
) 143 A d)313A
12, The diameter of the objective of a ielescope s a, is magnifving power i m and wavelength of light i A, The (1]
resolving power of the telescope (s
A
) i b var

| T | GUBET eV | FOWHS e
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¢ A & s

13, The cathode of s photeelectric cell B changed such that the waork functbon changes from Wi o W (Wa =W L (1]

If the currents before and after changes are 15 and I, all other conditions remaining unchanged, then {(asanming

B = Wal
ajly =13 W<l
ey I; <1y < 2, A =1

i4. A charge @ is kept af the centre of a circle of mdios 1 permittivity of free space s €5 then the work done in 11
carrying a charge o along the diameter of the cirde will be;

o
- ) I - by zero
:I [Brgr] L
TN .. S .. 5
|dwrpr.r| (2=epd

15, The wavelength of light diminishes i times in the medium, & diver from inside water (g = 1.23) looks at an [1]
objeed whose natural colour is green. He sees the object as;

) Red b) Blue
c) Green dh Yellow
16.  Assertion (A): Density of all the puclel is same, 1]
Reason (R): Radius of nucleus is directly proportional to the cube mat of mass number,
a) Both A and R are true and R is the comect b) Both A and R are true but R is not the
explanation of A, correct explanation of A,
¢) A is true but R is false. d) A is false but R is true.
17, Assertion (A): When cooking In microwave ovens, metal cantainers are used. 1]

Reason (R): The energy of microwaves can be casily transferred to the food through metal,

a) Both A and R are true and R Is the comect b) Both A and R are true but R is not the
explanation of A correct explanation of A,
¢} Ais true but R is false d) A is false but R is true,
18, Assertion (A): The net magnetic flux coming out of a closed surface ks always zero, I1)

Reason (R): Unlike poles of equal sirength exist togethes,
a) Both A and R are true and R is the correct b) Both A and R are true but R 55 not the

explanation of A. correct explanation of A,
¢) A is true but R is false. d) A is false but R is true,
Section B
19.  The energy of a hole Is higher, the farther belaw it i from the top of the valence band. Give reason. 12]

20, Ina head-on collision between an o - particle and a gold nuclews, the minimum distance of approach s 395 < 2]

10" m. Calculate the encrgy of the a-particle.
21.  Shaow that the magnetic field B at a point in between the plates of a paraliel-plate capacitor during charging i 12]
595'1'-: 3,%: {symbols having usual meaning).
OR
Which of the following belong to the electromagnetic spectrum : a-rays, J-rays, cathode rays, X-rays, ultraviolet
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rays, microwaves, ultrasonic waves, radiowaves, infraved rays? Arvange them in the order of increasing frequency.
22, A potential barrier of 0,60 V exists across a p-n junction, 12]

i If the depletion region is 6.0 x 107 m thick, what is the intensity of the electric field in this regica?
ii. If an electron with speed 5.0 = 10° ms™ approaches the p-n junction from the n-side, with what speed will it

enter the p-side?
23, InFig. the potentials at points A and B are V 3 and Vi respectively. Calculate Vy - Vi for the given 12]
amangement.
v 4 y s
ol B o y S el

OR
A point charge g moves from a polnt P to a point S along the path PQRS In a uniform electric field E acting along
the positive direction of the X-axis. The coordinates of the points P, @, R and S are (. b, 0), (2a, 0, 0), (a, -b, 0) and
(0, 0, 0) respectively, Find the work done by the field in the process.

24.  Maonochromatic radiation of wavelength 640.2 nm (1nm = 10°°m) from a neon lamp imadiates a photosensitive 12]
material made of caesium on tungsten. The stopping voltage is measured to be 0,54 V. The source is replaced by
an fron source and its $27.2 nm line iradiates the same photocell, Predics the new stopping voltage.
25, Give reasons for 12]
1. Lighter elements are better moderators for a nuclear reactor than heavier elements,
ii. Very high temperiatures as those obtained in the interioe of the sun are reguired for fusion reaction to take
place,
Section C
26, Using the postulates of Bohr's model of hydrogen atom, obtain an expression for the frequency of radiation 3]
emitted when the atom makes a transition from the higher energy state with quantum number n; 1o the lower
energy state with quantum number ngng <n;).
27, Consider a iwo-slit imerference arvangements (Figure) such that the distance of the screen from the slits is hatf  [3]
the distance between the slits, Obtain the value of D in terms of A such that the first minima on the screen fall at
a distance D from the center O,

s.l..... ------ sssans sene T' OF=x

ik r Co=D
s..uu cu.uu-----.unu- 0 3.0'63"0
8,. --------------------- T;
Screen

28.  The current through two inductors of self-inductance 12 mH and 20 mH is increasing with time at the same rate,  [3]
Draw graphs showing the varation of the
i, emf induced with the rate of change of current in each inductor.
il. energy stored in each inductor with the current flowing through i
iil. compare the energy stored in the coils, if the power dissipated in the coils s the same.
OR
L. Deline self-induectance. Write its S1 unit.
ii. A long sofenoid with 15 turns per cm has a small loop of area 2.0 cm? placed inside the solenoid normal 1o its
axis, If the current carried by the solenoid changes steadily from 2.0 A o 4.0 A in 0.1 5, then what is the induced
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emf{ in the loop while the current is changing?
29. A parallel plate capacitor made of circular plates each of radius R = 6.0 cm has 4 capacitance C = 100 pF. The  [3]
capacitor is connected to a 230 V ac supply with an angular frequency of 300 rad s~

e

a. What Is the rms value of the conduction current?

b. 1Is the conduction current equal to the displacement current?
¢. Determine the amplitude of B at a point 3.0 cm from the axis between the plates.
OR

Name the type of EM waves having a wavelength range of 0.1 m to 1 mm. How are these waves generated? Write
their two uses,

30. A domain in ferromagnetic iron is in the form of a cube of side length 1 gm. Estimate the number of iron atoms ~ [3]
in the domain and the maximum possible dipole moment and magnetization of the domain, The atomic mass of

iron Is 55 g/mole and Its density Is 7.9 gfcm-‘. Assume that each kron atom has a dipole moment of 9.27 x 104 A
m-.
Section D
31, a Using Gauss' theorem, obtain an expression for the electric field intensity at a point at a distance r froman 5]
infinitely loog uniformly charged straight wire,

. An electric dipole AB consists of charges + 5 nC and separated by a distance of 2 x 107 m [Fig].

-
oft----e——3

* A =

-

*

The dipole is placed near a long line charge having linear charge density 4.5x 1074 Car!, such that the
negative charge is at a distance OA = 2-5 cm from the line charge. Find the force acting on the dipole.

OR
An electric field is o uniform, and in the positive x-direction for positive x, and uniform with the same magnitude but
in the negative x-direction for negative x. It is given that E =200 § NIC for x >0 and E =-200 i N/C forx < 0. A
right circular cylinder of fength 20 cm and radlus 5 cm has Its centre at the origin and its axis along the x-axis so that

one face is at x = +10 ¢m and the other is at x = -10 em (Fig).
"

AS
5o
’I
Eo— | -+ B
o X
AS \ ) as |
xw-lem 20em x=10 o

a. What Is the pet outward flux through each flas face?
b. What is the flux through the side of the cylinder?

c. What is the net outward flux through the cylinder?
d. What is the net charge inside the cvlinder?
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32, i, Plot a graph o show vardation of the angle of deviation as a function of anple of incidence for light passing 151
through a prism, Derive an expression for refractive index of the prism in terms of angle of minimum
deviation and angle of prism.
ik A ray af lght inctdent normally an one face af a Aght isosceles pesm (s ially reflectel as shoswn i Figure,

What must be the minimom valie of refractive index of glass? Glve relevant calculations,
[ 1

IR
L Draw a labelled ray diagram vo obiain the real image formeed by an astronomical tebescope in pomal adjustment
position. Define its magnifying power.
ii. You are given three lenses of power 05 T, ADand 10 D o desipn a telescope.
a. Which lenses should be wsed as objective and evepiece? Justify vour answoer.
h. Why s the aperture of the objective prefermed tobe lirge?

33 Eight identical resistors Y, each are connected along the edges of & pyramid having square base ABCD as shown  [5]
in figure below, Calculate equivalent resistance between A and B. Solve the problem:

L. Without using Kirchhoff's laws
il. By using Kirchhoff's laws,

0
) c
A B
Section E
4. Read the text carefully and answer the questions: 4]

A magnelic field can be produced by moving, charges or electric currents, The hasic equation goveming the
miagnetic field due to 3 current distribution is the Biot-Savart law, Finding the magretic field resulting from a
current distribution involves the vector praduci, and is inherently a caleobus problem when the distance from the
current ta the field point is cominususly changing. Acoording o this law, the magnetic field at a point due ioa
current element of length dl carmying current 1. &1 a distance ¢ from the element is dB = %ﬁffﬁl
Biot-Savart law has certain similasities a5 well os differences with Columlis law lar elecirostagic field eg., there
i=an anghe deperdence in Biot-Savart law which ks oot present in the elecirostatic case,

til What is the directbon of magnetic febd d 5 at & distance r due 1o a currend element 1l when curreit |

pisses through a kg copductor 7

fii}  What happens o the magnetic field dise io a2 ourrent carmying wire if the distance of the point from the
cuirrent carrying wire B reduced s half?

(i) Two long stralght wires are set parallel to each other. Each carries a current | in the same directdon and the
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separation between them is 2r. What will be the intensity of the magnetic field midway between them?

f I

g

Chi
A long straight wire carries a coment along the z-axis. What will be the magnetic Hield abong the £ axis.

35.  Read the text carefully and answer the questions: 14)

Let a spurce of alternating e.m.f. E = Ej sin wt be connected to a circuit containing a pure inductance L. 1is
the value of instantaneous current in the circult, then 1= I sin (wt — 5) . The Inductive reactance limits the
current in a purely inductive circuit and is given by X = wi.

L
—— 00—

2N
)l
(t) A 10D hertz ac. Is flowing in @ 14 mH coil, What will be the reactance in the coil?
(i) In an inductive circult, by what valee of phase angle does alternating curvent lags behind e.m.f.?

(iii) How much inductance should be connected to 200 V, 50 Hz a.c. supply so that a maximum current of 0.9

A flows through it?
OR

What will be the maximum value of current when the inductance of 2 H is connected to 150 vaolts, 50 Hz

supply?
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