\ BUDHA DAL PUBLIC gCHOOL, PATIA] 5

L er 20
First Term Examination 1 Septemb 25)
Class XII (Science) .
Subject - Physics (Set-B) M 0g

Time: 3hrs

General Instructions: '

(1) There are 33 questions in all. All questions are compulsory. ) : and Section E.

(2) This question paper has five sections: Section A, Section B, Section C, Section D ion's
(3) Al the sections are compulsory. ) ; 1 mark each, Section B
(4) Section A contains sixteen questions, twelve MCQ and four Assertion R'eason;rtlr? basrsgri; each. Section D contains
contains five questions of two marks each, Section C contains seven qugstlons of three i uestli ons of five marks

two case study based questions of four marks each and Section E contains three long answer g -

each. S I —
(5) Use of calculators is not allowed. o o '
(6) You may use the following values of physical constants where ever necessary

i) c=3x10°m/s

i) me=9.1x10""kg

i) e=1.6x10"C

iv) MO =4mx 107 TmA-1

v) h=6.63x10*Js

vi) €0=8.854 x10™2 2 N""m2

Vii) Avogadro’s number = 6.023 X 1023 per gram mole

Section - A

Q1. A, Band C are parallel conductors of equal lengths carrying currents I, I and 2I respectively. Distance
between A and B is x. Distance between B and C is also x. F is the force exerted by B on A. F, is the

force exerted by C on A. Choose the correct answer. B

a) Fi1=2F A
T ,#. 21

b) F2=2F
T _—

\_- = R
C) Ir1=12

d B=-F i - A IS c
Q2. A wire has a resistance of 3.1Q at 300 C and a resistance. 4.5Q at 1000 C. The temperature
coefficient of resistance of the wire is
a) 0.0064C1  b)0.0034°C1 ) 0.0025C1 d)0.0012°C1

Q3. The magnetic flux linked with a coil at any instant t is given by ¢ = 5t3 — 100t + 300, the emf
induced in the coil att = 2 5 is

a) —40V  Db)40V ¢ 140V d)300V

Q4.  Ina purely resistive a.c. circuit, the current
a) is in phase with the emf
b) leads the emf in phase by = rad
¢) leads the emf in phase by > rad

d) lags behind the emf in phase by  rad
Q5. A charge Q is placed at each of the opposite corners of a square. A charge, q is placed at each
of the other two corners. If the net electrical force on Q is zero, then Q/q equals
f .
Q) -2V2 b)-1 91 d)-3;
Q6. Consider the charge configuration and a spherical Gaussian surface as shown in the figure while

calculating the flux of the electric field over the spherical surface, the clectric field will be due Lo

a) q2 b) only the positive charges c) all the charges  d) +q,and - ¢ B
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If th - . the which of ?} _:‘\ > .
€ phasgy di . ¢ shown in the figure, th ichofthe & AT <
f01] i 1agram f . ted to AC supply is a¢ o & &
OWing stay or a device connec R @ .
“tements s true? & & ?}oﬁ‘
> .
Nt
&
)
f the device decreases A- F
i of the device decr s
a) When the frequency of the AC source is increased thatn ;h:clrl(l)lsr;egén;surce-
(b) This device behaves as conducting wir.e ;vlzz :S(;rén;caf‘ ihe impedance o e device decreases.
1s de
¢) When the frequency of the AC source ¢ - S
d)) This device stores energy in the form of magnetic potential energy
Qs In a circular coil of radius I, the magnetic field at the centre is proportional to
2 br ol/r d)1/r?
- Q9 The maximum power drawn out of the cell from a source is given by
K €? €? €? €?
== L € o=
2r b) % )7 )3 .
: . . . s
" Q10. A long straight wire of circular cross-section (radius a) carries a sfeady current I and the cur.retlil 1f
this cross-section. Which of the following plots represents the variation o

uniformly distributed across

magnitude of magnetic field B with distance r from the centre of the wire?

A spherical metal shell A of radius R.. and a solid metal sphere B of radius Ry (<Rg) are kept far

- /]
] " \ b) / ) i (ck)
- |
o I |
4 l |
! ( )
- I e
|
j 0- 0 8> o 72
SN
i Qi1 A coil contains N turns of insulted copper wire of diameter d and resistivity p wound on ;yhder_of -
diameter D. What is the total resistance between the two ends of the coil of copper wire? (given: D>>d)
ND 2pND 1y 12pND
L RE L
Q12.

;
i _
..

Q15.

apart and each is given charge + Q. Now they are connected by a thin metal wire. Then
R

a) E/z;nside =0 b) Q4 < Qs C) ey
In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R).

O4A + d) E:n surface S E;n surface

Mark the correct choice as:
a) Both A and R correct and R is the correct explanation of A.

b) Both A and R correct and R is not the correct explanation of A

¢) Aisnot correct but R is correct.

d) A is correct but R is not correct
Assertion (A) : The induced emf in a loop is zero if the magnetic flux through the loop remains

constant,
Reason (R) : Faraday’s law states that the induced emf is directly proportional to the rate of change of

magnetic flux through the loop.
Assertion (A) : Total energy of an electron in hydrogen atom is negative.

Reason (R) : The centripetal force is provided by electrostatic force.
Assertion (A) : The charge induced in a closed circuit increases if the rate of change of flux associated

with the circuit increases rapidly.
Reason (R) : The emf induced in a closed circuit is directly proportional to the rate of change of flux
associated with the coil.

B-2-

(¥ Scanned with OKEN Scanner



Qis.

Q19.

Q20.

Q21.

Q22,

Q23.

Assertion (A) : A charged particle with velocity v in the x =
\iform magnetic field B is appliec
ith its axis parallel to x-axis.

tic force acting on a ch

with x-axis. If a ul
in a helical path w

Reason (R) : The
field is along the ve

direction of the magne
locity of the particle.
Section - B

shows a rectangular conducting loop P'Q
d perpendicular to

{ in the region, along y-axis,

SR in which arm RS of length ‘T’

y plane, making an angle 6 (0 <0< %)

the particle will move

arged particle moving in a magnetic

is moveable. The loop
the plane of the loop. The

Figurc . 2 o
is keptina uniform magnetic field ‘B’ directed downwar
arm RS is moved W?th a uniform speed 'v'. P K
Deduce the expression for: Xl x A A X
1. The emf induced across the arm ‘RS’ | x A A X .
2 The external force required to move the arm 7
A Ax | o
X ¥
Q £

Find the emf (€;) and internal resistance (7p)
of two batteries of emfs €; and €, and internal resistances 7,

of a battery which is equivalenttoap
and ryrespectively,

arallel combination
with polarities as

shown in figure. +
oo e;
- &
¥ .
A —
o =1

ntial V- with distance

The variation of electrostatic pote
the point at w;l{ich the electric field is :

points marked A, B and C, identify

a) zero b) maximum

“Explain your answer in each case. T

Using the concept of drift velocity of charge carries in a conductor,

current density and resistivity of the conductor.

alpha particle of the same velocity enter at the right angle

A proton and an
B. Calculate the ratio of the radii of their paths,

field of intensity
same momentum.
Section - C

The magnetic moment 5]/T of a bar
a) Calculate (i) the potential energy of the bar magnet, and (
magnet by 180°.

b) Inwhich case is the potential energy of the magnet minimum?

‘x’ for a given charge distribution. From the

deduce the relationship between

s into a uniform magnetic

when they enter the field with the

magnet points along a uniform magnetic field 0.4 T.
ii) the work done in turning the

Current flows through a constricted conductor, as shown in figure. The diameter D1 = 2.0 mm and the

current density to the left of the constriction is j =1.27 x 10° Am=2,
i) What current flows into the constriction?

ii) If the current density is doubled as it
emerges from the right side of the constriction,

what is diameter D;?
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Q24.

OR
in volt) against different currents (in

Potential differences across terminals of a cell were measured ( ' :
traight line ABC, as shown in

ampere) flowing through the cell. A graph was drawn which was a s
figure. Determine from the graph.

a) emf of the cell
b) maximum current obtained from the cell

¢) internal resistance of the cell

=5 Ax + 2 B, where E is in NC!

Electric field in figure is directed along +X direction and given by Ex
Ct m and B =5 NC,

and x is ;:,metre, A and B are constants with dimensions. Taking A = 10 N
calculate : (i) the electric flux through the cube

(ii) net charge enclosed within the cube

OR

al shells, or radii a and b (b > a) carry charges, q and Q,

Two thin concentric and coplanar spheric
from their common centre for

respectively. Find the magnitude of the electric field, at a point distant x,

a) Explain the principle and working of moving coil galvanometer
b) How the galvanometer can Dbe converted into voltmeter

Define power for an a.c. circuit. Derive an expression for the average power of a series LCR circuit

connected fo an a.c. source. Discuss the various special cases.
per unit of its length. A steady current I flows

A long solenoid with closely wound turns has n turns,
for the magnetic field, at a

through this solenoid. Use Ampere’s circuital law to obtain an expression,
point on its axis and close to its mid point. Draw its field lines.

A parallel-plate cépacitor is charged by a Dbattery which is then disconnected. A dielectric slab is then
inserted to fill the space between the plates. Explain the changes, if any, that occur in the values of (i)
charge on the plates, (ii) electric field between the plates, (iii) p.d. between the plates.

Section - D

a) 0<x<a bjasx<b
Q25.
Q26.
Q27.
Q28.
Case Based Questions:
Q29.

Read the following passage and answer the following:

Dielectrics play an important role in design of capacitors. The molecules of a dielectric may be polar or
non-polar. When a dielectric slab is placed in an external electric field, opposite charges appear on the

two surfaces of the slab perpendicular to electric field. Due to this an electric field is established inside

the dielectric.

The capacitance of a capacitor is determined by the dielectric constant of the material that fills the
space between the plates. Consequently, the energy storage capacity of a capacitor is also affected. Like
resistors, capacitors can also be arranged in series and/or parallel.

1) Which of the following is a polar molecule?
a) O b)H2 c¢)N» d)HC
2) Which of the following statements about dielectric is correct?

a) A polar dielectric has a net dipole moment in absence of an external electric field which
gets modified due to the induced dipoles.
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b) 'fljhlednet dipole moments of induced dipoles is along the direction of the applied electric
ield.
c) Dielectrics contain fee charges.

d) The electric field produced due to induced surface charges inside a dielectric is along the
external electric field.

3) When a dielectric slab is inserted between the plates of an isolated charged capac
energy stored in it

a) Increases and the electric field inside it also increases

itor, the

b) Decreases and the electric field also decreases
c) Decreases and the electric field increases
d) Increase and the electric field decreases _

4) A) An air-filled capacitor with plate area A and plate separation d has capacitance Co. A slab

of dielectric constant K, area A and thickness E] is inserted between the plates. The

capacitance of the capacitor will become

a) [Sj(tl] Co b) [K_::i] Co <) [4—5;({_1 Co d) [5;74 Co

’ OR
B) Two capacitors of capacitances 2Co and 7Co are first connected in series and then in parallel across
the same battery. The ratio of energies stored in series combination to that in parallel is
1 1 2 3
Ay by 9% I
Q30. Read the following passage and answer the following:
~In a metallic conductor, an electron, moving due to thermal motion, suffers collisions with the heavy
fixed ions but after collision, it will emerge out with the same speed but in random directions. If we
consider all the electrons, their average velocity will be zero. When an electric field is applied,
electrons move with an average velocity, known as drift velocity (v). The average time between
___successi&e_coﬂisionsis_knomas,relaxaﬁonAtimef(.r.).—Thef-magm'tudefof»drift-veloeityuper—unit—eleetri
field is called mobility (1). An expression for current through the conductor can be obtained in terms
of drift velocity, number of electrons per unit volume (n), electronic charge (—e) and the cross-

e conductor. This expression leads to an expression between current density 0))
obtained. This

c — ey

sectional area (A) of th
and the electric field (E ). Hence, an expression for resistivity (p) of a metal is
s us to understand increase in resistivity of a metal with increase in its temperature, in

expression help.
e number density of electrons (n).

terms of change in relaxation time (r) and change in th
1) Consider two cylindrical conductors A and B, made of the same metal connected in series to a
battery. The length and the radium of B are twice that of A. If y, and pp are the mobility of

electrons in A and B respectively, then :'72 is:

1 1

a) 3 b); 02 d1

2) A wire of length 0.5m and cross-sectional area 1.0 x 10 nf?f is connected to a battery of 2V
that maintain a current of 1.5. A in the conductivity of the material of the wire (in Q7 m™?) is:
a) 25x10¢ b)3.0x10° ¢)3.75x10¢ d)5.0 x 107

3) The temperature coefficient of resistance of nichrome is 1.70 x 10:, 0C-1, In order to increase
resistance of a nichrome wire by 8.5%, the temperature of the wire should be increased by:

a) 250°C  b)500°C  ¢)850°C d)1000°C

4) A)Consider the contribution of the following factors I and Il in resistivity of a metal:

I) Relaxation time of electrons
1) Number of electrons per unit volume

B-5
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ature because:
is almost constant
Imost constant

s in its temper

ases and II ;
ases and 11152

The resistivity of a metal increasé
. incre
a) 1decreases and II increases b) } :;;]ecre
¢) BothIand Il increase d)
OR ' e following
niform cross-section, section th
u

y i n-
B) A steady current flows in a copper Wire of no

three physical quantities.

- ; ift speed
I) Electric field ~ 1I) Current density :;I)I)I ?I:gtlflpchange, but 111 is constant

a) Il and III change, but I is constant
e
¢) I and III change, but I is constant d) AllL I and III chang \

Section - E
in the figure. The

hown )
ed as ¢ ue of the effective

The ends of six wires, each of resistance R (= 10{1) are jomn Find the val
points A and B of the arrangement are connected in a circuit. Fin

resistance offered by it to the circuit.

Q31. a)

b) Two coils C; and C; are placed close to each other. The magnetic flux ¢, linked with the coil C;
varies with the current I1 flowing in coil C; as shown in the figure. Find

gond| -
S ades o8 - M —
10 '
5

—— T, CA)

i) the mutual inductanceof the arrangement and
ii) the rate of change of current (%) that will induce an emf of 100 V and coil Ca.

OR

Current I (=1 A) is passing through a copper rod (n = 8.5 x 102 m) of varying cross-sections
as shown in the figure. The areas of cross-section at points B and Aalong its length are 1.0 x

10-7 m2 and 2.0 x 10-7 respectively.

Calculate :
I) the ratio of electric fields at points A and B. ‘
II) the drift velocity of free electrons at point B. A A
Q32 a) An electric dipole of dipole moment p consists of point charges +q and — q separated by a

distance 2a apart. Deduce the expression for the electric field E due to the dipole at a distance
x from the centre of the dipole on its axial line in terms of the dipole moment 5. Hence show

that in the limit x > a,

E = 2j/(4ngox?)
b) Draw a graph of E versus r forr » a 8 6
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¢) If this dipole were keplin a uniform external electric field E,, diagrammalically represent the

position of the dipole in stable and unstable equilibrium and write the expressions for the
torque acting on the dipole in both the cases.

OR
Three concentric metallic shells A, B and C of radii, a, band ¢ (a <b < ¢) have surface charge
densities + 0, —g and + ¢ respectively, as shown in figure.
i) Find potential of three shells A, B, C

ii) If shells A and C are at the same potential, obtain the reja ion between radii a, b, ¢

Two long straight parallel conductors carry steady currents I and I, separated by a distance d. If
the currents are flowing in the same direction, show how the magnetic field set-up .m one
produces an attractive force on the other. Obtain the expression for this force. Hence define one

Q33 3

ampere.
b) Find the equivalent capacitor of the ladder between points A and B.
4 1F U E

P

e 24 F sy fF
QUFE ’7‘7 T .
s

OR
a) The following figure shows the variation of intensity of magnetization versus the applied
magnetic field intensity, H, for two magnetic materials AandB.— _ - I

-1 P
®

) Identify the materials A and B
ii) For the material A, plot the variation of intensity of magnetisation versus temperature.

b) Derive the expression of magnetic field at any point on the axis of circular coil carrying current
and find the magnetic dipole moment of coil. ' :

6-7
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