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L. Two wires of equal length, one of copper and Let the direction of electric field and magnetic

the other of manganin have the same resistance.
Which wire is thicker ? [1]
Answer : Since the resistivity of alloy is greater
than the resistivity of its constituents. We have

field is along Y and Z-axis then the direction of
propagation of EM waves will be along positive
X-axis.

s : she 3. How does the angular separation between
resistivity of manganin greater than resistivity of fringes in singleslit diffraction experiment
Sappermea. change when the distance of separation between

. d the slit and screen js doubled ? [1]
Py resistangey E=P% Answer : We know angular separation is given
Where { i3 length and A is area of cross-section of as
material. Also p is the resistivity of the material. . Di,
_B_4 2
For copper,  Reu= peu fc“ b = oD 4
u
K Since @ is independent of D ie., the distance of
and for magnanin, Ry = 10/ e separation between the screen and the slit, so
We have py > Pcu M when D is doubled, angular separation weuld
P remain same,
or i 4. Abarmagnet iy moved in the direction indicated
PCu by the arrow between two coils PQ and CD.
3 few= I Prediict the directions of induced current in each
O D Rey _ Poufim, coil. [1]
R P Q c
Mo Pudes TR TR
PeudM = PMACY N g
AN A
Py Ay \E/_'J \Z)
Pcu A('.‘u A
Hence, AM > Acy. Answer ; According to Lenz’s, law the polarity
= Manganin wire is thicker. of the induced emf is such that it opposes the
: : change in magnetic flux responsible for its
What are the directions of electric and magnetic soickretin :
field vectors relative to each other and relative to 51,3 N r'lh - i recedin
the direction of propagation of electromagnetic HEE, ANOTIL Pote OF FAtMagDICe I TECRCITE Ay
waves ? REess [1] from the coil so the right end of the coil will
Answer : Since eleciromagnetic waves develop South pole ie., induced current as seen
are fransverse in nature. We have electric from the left end will be anticlockwise.
and magnetic fields associated with an p a

electromagnetic wave perpendicular to each
other and perpendicular to the direchon of
propagation of electromagnetic waves.

¥

e

N s

o 2 In antickockwise diraction g8
sean from left

Again, since South pole is pushing towards the
second cofl se the left end of the coil will develop
South pole in order to repel it and decrease the
flux i.e., induced current as seen from the leftend

will be clockwise.
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For the same value of angle of incidence, the
angles of refrackion in three media A, B and C are
15°, 25° and 35° respectively. In which medium
would the velocity of light be minimum ? 1]
Answer : As light travels from a rarer to denser
medium it bends towards the normal as its speed
decreases. S, if the bending is more, the speed of
the light would beless in that medium, compared
to other media. As the angle of refraction is
measured with respect te the normal, the ray
making the least angle of refraction would bend
more and the speed of light would be minimum
in that case. So, the correct option is medium A
where refracting angle is 15°.

A proton and an eleciron have same kinetic
encigy. Which one has greater de-Broglie
wavelength and why ? [1]
Answer : Since de-Broglie wavelength A in terms
of kinetic energy is given as

h

N

;|,:|

Where, E; is kinetic energy, mis mhss af electron

and f is the Planck’s constant.

Thus, for electron and preton with same kinetic
energy, de-Broglie wavelength would depend

On mass.

I 1
Since o

T m
As Mip > Me
= Ae> A

Hence, wavelength of electron is greater than
wavelength of preton.

Mention the two characteristic properties of
the material suitable for making core of a
transformer. _ [1]
Answer : Two characteristic properties of material :
(1) Low hysteresis loss.

(i) Low coercivity.

A charge ‘g’ is placed at the centre of a cube of
side [. What is the electric flux passing through
each face of the cube ? [11
Answer ; By using Gauss’s law,

10.

- = —o_ q
9 E'Z-rﬂS—-E—IJ

Now, the flux passing through all the six faces
would be

[1"] r 6[1) et i
£,
And the flux passing through each face would be
0= 1
9 g,

A test charge “q’ is moved without acceleration
from A to C along the path from A to B and
then from B to C in electric field E as shown in
the figure. (i) Calculate the potential difference
between A and C (ii) At which peint {of the
two) is the electric potential more and why 7 {2]

-
L

(2.3}

B\
| 2.0 éL _____

Answer : () Since work done is independent of
the path therefore, we may directly move from A
o C.

Potential difference between A and Cis given by,

- -
Ve-Va= —[FE.q

negative sign is due to the work done against

electric field = — |- E-di cos180°
= —E(-D[Cd
= E)C4
=4E

S50, Ve—Va =4E

(if) Electric potential will be more at point C
as direction of electric field s in decreasing
potential.
Herce,
Voo V.
An electric dipole is held in a uniform electric
field. (2]
(i) Show that the net force acting on it is zero.
(i) The dipole is aligned parallel to the field.
Find the work done in rotating it through the
angle of 180°.
Answer: (i) Consideran electric dipole consisting
of two equal and opposite point charges, ~g at A
and +g at B, separated by a small distance 24.
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Dipole moment of a dipole is given by,

7 | =a(29)
Let this dipole be held in a uniform external

_)
electric field E at an angle € with the direction
i
of E.
Porce on chatge — g atA:—qE,inadirecﬁon

_’
opposite to E . Force on charge +g at B = +qE,
oy
along the directionto E .

Net force on the dipole =qE -qE =0
(ii) Work done on dipole, W = AU = pE (cos 8; —
cos Bo)
W =pE (cos 0° - cos 180%)
W =2 pE.

State the underlying principle of a transformer.
How is the large scale transmission of electric
energy over long distances done with the use of
tramsformers 7 [2]
Answer : Transformer is a device which converts
high voltage AC into low voltage AC and vice-
versa. It is based on the principle of mutual
induction. When altemating current is passed
through a coil, an induced emf is set up in the
neighbouring coil.

Transformers are used for transmission of
electrical energy over long distances.

It step up the output voltage of power plant
using step up iransformer which reduces the
current and inereases the Voltage and hence
reduces resistive power loss. Then a step down
transformer is used at consumer end to step
down the voltage and to increases the current.
A capacitor of capacitance “C’ is being charged
by connecting it across a dec source along
with an ammeter. Will the ammeter show a
mamentary deflection during the process of
charging ? If so, how would you explain
this momentarty deflection and  the

resulting continuity of current in  the
circuit ? Write the expression for the current
inside the capacitor. i2]

Answer ; Yes, the ammeter shows a momentary
deflection during the process of charging because
during charging, conduction current flows through
the wires which leads to deposition of charges on
the plates of capacitor. This produce an electric field
of increasing magnitude, which in turn, produces a
displacement currents between the plates and this
displacement current maintains the continuity of
current in the circuit.

Current inside the capacitor,

49
In = gg —&
D 0 &
13. Anobject AB is kept in front of a concave mirror
as shown in the figure. 21
A
T . . 4
B c F

(i) Complete the ray diagram showing the
image formation of the object.

{ii) How will the position and intensity of the
image be affected if the lower half of the
mirror's reflecting surface is painted black ?

Answer: (i)

Image formed will real and inverted, between
focus and center of curvature and small in size.
(ii) If the lower half of the mirror's reflecting
surface is painted black, the position of image
will be same but its intensity gets reduced.

14. Draw a labelled ray diagram of a reflecting

telescope. Mention its two advantages over the
refracting telescope. 12]
Answer : Reflecting Telescope :



Sacondary
mirror

Advantages over refracting telescope :

1. There is no chromatic aberration in reflecting

telescope.

2. The resolving power of a large aperture mirror
is'high and hence minute details of distant

stars can be obtained.

15, Deseribe briefly with the help ef a circuit
diagram, how the flow of current cartiers in a
p-n-p transistor is regulated with emitter-base
junction forward biased and base-collector
junction reverse biased.*™ 121

16, In the given block diagram of a receiver,
identify the boxes labelled as X and Y and write

their functions,** [21
17. A light bulb is rated 100 W for 220 V ac supply of
50 Hz. Calculate : 121

(i) The resistance of the bulb:
(ii} The rms current through the bulb.

OR

An alternative vollage given by V = 140 sin 314¢
is connected across a pure resistor of 50 Q. Find

() the frequency of the source,
(i) the rms current through the resistor.

Answer: P =100 Wand ¥ =220V, f=50Hz=

V2,  220x220

=848
160

{i) Resistance, R =
(D P = Inns % Voms

OR.
Given, V = 140 sin 314, R =50 Q

(i} Comparing with V = Vp sin ot

Thus, Vg =140 ¥
And, m =314
2mp =314
L 50 Hz
T 2x3.14
V., 140
i) Vi = —%- = —= =98.99V
W Vs = 7= 5
V. 98
= Ym0 g gy
Irms o B 87 A

* Answers is not given due to change in the present syllabus,

18,

19.

A circular coil of ‘N" turns and radius ‘R’ carries a
current ‘T’, It is unwound and rewound to make
another coil of radius ‘R/2, current ‘T" remaining
the same, Calculate the ratio of the magnetic
moments of the new coil and original coil. [2]
Answer : The magnetic moment m of a current,
cartying locp,

m=NIA
Where, N = number of tums.
Let 71 and mp be the magnetic moments of
circular original coil of radius 'R’ and new coil of
radius ‘R/2". '
Length of wire remains same. Thus,

N{27r) = N’(Zn({:—))

N = 2N
my = NIA; = NITR?

R 2
my = N'TAz = 2N n[E]

Now,

_ L Nimr?
2
1
moo2.1
w, 1 2

Deduce the expression for the electrostatic
energy stored in a capacitor of capacitance ‘C’
and having charge ‘("

How will the (i} energy stored and (i) the electric
field inside the capacitor be affected when it is
completely filled with a dielectric material of
dielectric constant ‘K’ ? (3]
Answer : Energy stored in a charged capacitor :
The energy of a charged capacitor is measured by
the total work dong in charging the capacitor to a
given potential. We know that, Capacitance,

c=1.
¥
Where g is the charge on the plates and V is

potential difference.

When an additional amount of charge dg is
fransferred from negative to positive plate, the
small work done is given by

AW = Vg = % dy
The total work done in transferring total charge
Q is given by



This work is stored as elecirosfatic potential
energy U in the capacitor.

QZ
C
(Cvy
or U= e [ Q=CV
or u-Lev?
2
or 1
U=—Q¥
& Q

When dielectric material of dielectric constant
‘K’ is introduced inside the capacitor :

i) Vo =Eyd ()
Where V) is the potential when there is vacuum
between the plates of the capacitor and 4 is the
separation between the plates of the capacitor.
When dielectric is  introduced, potentlal

difference is given by
V =Ed w(2)
Dividing equations (i) and (i)
E = &:
v E
But K>1
Vg >V

Thus, potential difference also decreases.

We have energy stored as U=EQ‘V
Since ¥V decreases, U also decreases,

(i)
. -
+ i
L + i

— + -
+
- " N
+ o, -
-
¥ - 5 i
+ = y L,
| - - |-
+ _ : :
* - b )
-
+ Ek :
Eur
——
E=Eo-E,
But K>1E0 _
E
EU
50, E)I OI'EQ)E

Thus, electric field is reduced.
Calculate the value of the resistance R in the
circuit shown in the figume so that the current in

the circuit is 0.2 A. What would be the potential

difference between points B and E ? I3]
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Answer:

o
5]

=]
B =

CET S A S N —— [
Equivalent resistance R' is given by
41,1, 1
R’ 30 10 10+5
i 1 1 6
T30 15 X
= R =5Q
8y 024 p
1654 D 541
3V
02A E

On applying Kirchhoff's second law, we get
= 5(0.2) +R(0.2) + 15(0.2) =8 -3
= and R=5Q
Vee=5{.2) =
[+ Reg=R'=542]

21. You are given three lenses Ly, L; and Lj each of

T

focal length 20 cn. An object is kept at 40 em
in front of Lj, ag shown, The final real image is
formed at the focus ‘I’ of L. Find the separations
between Ly, Lz and L. 13]

L, L

—
]

T
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e

Ly

40 em

Answer:
il
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Now, tiy = 40 cm
For lens 14, from Lens Makers formula,
1

'l_]g
moty f
1 1 1
—_——— —
y Aoy
1 1
= —
20 40
24 1
40 40
o =40 cm
For lens Lj
f=20cm, 3=20cm, tiz=?
By lens formula,
111
vy # fa
Al 1
= 20 w3 20
1
iy

Thus lens L, should produce image at infinity.
Hence, for Ly, its object should be at focus,

Bul we have seen above thal image by L, is
formed at 40 cm on the right of L; which is al 20
cm left of Lz {focus of Lo).

Sp, X; = distance between Lj and 1, = {40 + 20)
cm = 60 cm

Again distance between L; and La does not
matter as the image by L; is formed at infinity.
Hence, the distance between Ls and T3 can have
any value.

Define the terms (i} ‘cut-off weltage’ and
(it} ‘threshold frequency’ in relation to the
phenomenon of photoelectric effect.

Using Einstein's photoelectric  equation
show how the cut-off voltage and threshaold
frequency for a given photosensilive material
can be determined with the help of a suitable
plot/graph. [31
Answer : When light of suitable frequency is
incident on a metal surface, electrons are ejected
from the metal. This phenomenon is called the
photoelectric effect.

Light

/-
Cathode ¥, anods
=

; w,.*: : A
(i) The cathode is flluminated with light of some
fixed frequency v and fixed intensity I;. A small

photoelectric current is observed due to few
electrons that reach anode just because
have sufficiently large velocity of emission. If we
make the potential of the anode negative with
respect to cathode then the electrons emitted by
cathode are repelled. Some electrons even go
back tu the cathode so that the current decreases.
At a certain value-of this negative polential,
the current is completely stopped. The ‘least
value of this anode potential which just s

the photocurrent is called cut off potential or
stopping potential. :

(ii) For a given material, there is a certain
minimum frequency that if the incident
radiation has a frequency below this threshold,
no photoelectric emission will take place,
howsoever intense the radiation may be falling,
This rinimum frequency s called threshold
frequency.

According to Einstein’s photoelectric equation,
maximum K.E. is given as

KEum= = =bo—

Where 2 is wavelength of light and v is
cofresponding frequency and ¢ is work function.
We expose a material to lights of various
frequencies and thus -photoelectric current is
observed and cut off potential needed to reduce
this current to zero is noted. A graph is plotted
and that is straight line.

Stapping |
Frtental

Yo

% Frequancy of (neldert —g.
Raxjation (W)

According to Einstein’s photoelectric equation
he

KEmag = 3 —9=hv-¢
KEmax = Vg
e¥y = h‘v"—¢
Vo = (E)Vﬁi )
e e

We can read the value of threshold frequency
from graph.

From equation (i), we can find the value of shopping
potential (Vo).

. A series LCR circuit is connected to an ac soutce,

Using the phasor diagtam, derive the expression



for the impedance of the circuit. Plot a graph to
show the variation of current with frequency of
the source, explaining the nature of its variation,

[31
Answer : Let an alternating emf E = Ep sin wf 1s
applied to a series combkination of inductor L,
capacitor C and resistance R. Since all three of
themn are connected in series the current through
thern is same. But the voltage across each element
has a different phase relation with current:

¥ W v

% = Pt - P
_W_'Tﬂmﬁm__“_
R L G

()
N

LCR Gircuit
‘lhe potential difference V1, ¥¢ and Vg across L,
C and R at any instant is given by
Vi =IXL, Ve=IXc and Vg =IR
Where 1 is the current at that instant.
X1, is inductive reactance and

Xc is capacitive reactance.

Vp is in phase with 1, V1, leads I by 90° and V¢
lages behind I by 90°.

B
VL F 3
R
D F 3 r
i
B
Yi—V¥g ;
¢ :
o - * |
_l Vi A
Ve ¥
c
In the phasor diagram,

V). and V¢ are opposite to each other. If VL > V¢
then resultant (V1 ~ Vc) is represented by OD.
OR represent the resultant of Vg and (Vi — Vi)
It is equal to the applied emf E.

7

**Answers is not given due to change in the present gyllabus,

24,

E? = V2 4V, -V )

Er =T [R2 +(X, rxc)’]
_ E

JRE (k- X

The term \[R? +{X, —X)’ is called impedance
Z of the LCR circuit.

or 1

Co

Emf leads currert by a phase angle ¢, which is
given by -

2
z=JR2 +(Xy —Xc) =JR2 +[]’.m~-—1—w]

Lm—-l

VML-Ve X -Xe _ Coy

Vi R R
When resonance takes place, X, = X
1
WL =—
wC
At resonance, impedance of crcuit becomes
equal to R. Current becomes maximum and is

tan ¢

or

E
equal to —

The graph of variation, of peak current Imay with
frequency is shown below : '

fo
f—»
=L
NITH)
), 1
D = == e—mrr
Zn 2nV1C
With increase in frequency, current first increases
and then decreases. At resonant frequency, the
current amplitude is maximum.
Mention three different modes of propagation
used in communication system. Explain with
the help of a diagram how long distance
communication can be achieved by ionospheric
reflection of radiowaves."* {31

. Draw a plot of potential energy of a pair of

nucleons as a functions of their separations.
Mark the regions where the nuclear force is



(i) attractive and (if} repulsive. Write any two
characteristic features of nuclear forces, (3l
Answer : Potential energy of a pair of nuclecns
as a function of their separation :

PE (MeV) —»

A g
P Reapulsive
I

7 {fm)

:

C Attractive

Here, Part AB represents repulsive force and
part BCD represents attractive force.

7p is the distance at which potential energy is
minimum.

Characteristic features of nuclear forces are ;

ti) Nuclear forces aremuchstronger then Coulomb
forces acting between charges ur the gravitational
forces between masses.

(ii} The nuclear force between neuabron-
neutron, proton-neutron and proton-proton is
approximately the same. The nuclear force does
not depend on the electric charge.

In a Geiger-Marsden experiment, calculate the
distance of closest approach to the nucleus of Z
= B0, when ¢-particle of 8 MeV energy impinges
on it before it comes Tnomentarily to rest and
reverses its direction.

How will the distance of closest approach
be afferted when the kinetic energy of the
a-particle is doubled ? [3]

OR

The ground state energy of hydrogen
atom is -13.6 eV. If an electron makes
a2 transition from an energy level
-0.85 eV to ~3.4 eV, calculate the wavelength
of the spectral line emitted. Te which series
of hydrogen spectrum does the wavelength
belong ?

Answer : Let ry be the centre to centre distance
between the alpha-particle and nucleus.

Given, £ =80, E; =8 MeV
Now, Ei= 1 & (Zf} (2-‘3)
- 4mey
o _ 1 (29
4‘.'1:50 E&

_9x10° x 80x AL6x 10747
Bx10° x1.6x107

18x10%10° x1.6x1072*

8x10°
=288x10%m
=288fm
1
Since, o —
: Ei
50 when kinetic energy is doubled the distance
of closest approach rp is halved.
OR
13.6

We know that, E, = ———eV
n

Here, ground state energy forn=1,
E] =-13.6eV

Now, electron transist from Ep = -0.85eV to Eg =
-34e¥

SR —1;.6
F
Z :—-13-6 :1
P (.85
Thus, n,=4
Again, . _12'6
H
?
2 138
ﬂq =T=4
= tig=2

Thus, elechron meakes transttion frommn=4fon=2.
Hence, it is Balmer series. Now, R = 1.0874 x
107m™!

1 1Y 1.0974x10° x12
22 A2

1 ¥
o =1.0974x107 [ - - =
s % [ 4x16

1 _ 52057 x 107

>

A=4861x10"m
A=4861 A.

. Dafine relaxation Hime of the free electrons

drifting in a conductor. How is it related to the
drift velocity of free electrons ? Use this relation
to deduce the expression for the electrical
resistivity of the material. . (3l
Anawer : Relaxation time {t} is the time for which
a free electron accelerates before it undergoes a
collision with the positive ion in the conductor,



Or, we can say it is the average time elapsed
between two sucressive collisions, It is of the
order 10" *seconds. [t decreases with increase of
temperature and is given as

= -
vd = aT
= ¢E
or vd = ——T
m
e
— _gE
G
ird

e
Where vy is the drift velocity, E is the applied
electric field. ¢ and m are the charge and mass of
elactron respectively.

Again consider a conductor with lengih { and A
as area of cross-section. Let n be the number of
electrons per unit volume in the conductor.

Wa know,
Magnitude of drift velocity

¢
ty= —~—1
ki)

And, the current flowing through the conductor
due to drift of electron is given by,

I =neApy
Substituting value of 7,

i: HA[EE—T)E
m

If V is potential difference applied across the two
ends then

E:l
!
A SV
So, [= ' 4
mi
v_m 1
T neft A
vV

Now, according to Ohm's law + = R(Resistance
of conductor)

Thus,
. e 0 )
nettA  meit A
Comparing this with formula of resistance,
!
E= D K

Where p is the resistivity of the material.

i
We get, p=—5
- me T
28, () In Young's double slit experiment, derive the
condition for

(i) constructive interference and

(ii} destructive interference at a point on the
screef.

(B)A  beam of light consisting of two
wavelengths, 800 nm and 600 nm is used to
obtain the interference fringes in a Young’s
double slit experiment on a screen placed 1.4
m away. If the two slits are separated by 0.28
mm, calculate the least distance from the
central bright maximum where the bright
fringes of the two wavelengths coincide. [5]

OR

(a) How does an unpolarized light incident on
a polaroid get polarized ? Describe briefly,
with the help of a necessary diagram, the
polarization of light by reflection from a
transparent medium.

(b) Two polaroids ‘A’ and ‘B” are kept in crossed
position. How should a third polaroid ‘C’ be
placed between them so that the intensily
of polarized light transmitted by polaroid
B reduces to 1/8th of the indensity of
unpolarized light incident on A ?

Answer : (a} Condition of constructive and

destructive interference :

5y

4)))

5, -

| 4 2 - |¥

In the given figure, 5 is a monochromatic source
of light. S; and S; are two narrow pin holes
equidistant from 5 and they act as coherent
sources. Consider a point P on the screem XY
placed parallel to §; and 5,

- Let a; be the amplitude of the waves from 5
and a3 is from So. Let ¢ be the phase difference
between the two waves reaching the point . Let
y1 and y» be the displacements of the two waves,



arriving at P.
Y1 = 41 5in wf -{1)
Y2 = ag sin (of + () ~A2)
By the principle of superposition, the resultant
displacement of the two waves at P is

¥ =y1+ Yo = a) sinet + a; sin (0 + ¢)
¥ = a1 sin f + a3 sin O o3 ¢ + 2 cos o sing
= sin f (@1 + a2 cos () + cos o
(g2 5ind}) ...(3)

a1 + B costh = A cosBh (B
az sint = A sin, - o
Substituting in equation (3),
¥ =sinwt A cosB + cosmit A sinf
= A sin (i +0) ()
Thus, the resultant vibration is S.HL.M. and the
resultant amplitude is A.

Squaring and adding equation {4) and equation
(3)
A2 cos? 0 + A% 5in?0 = (&) + 42 cos §)% + a% sin’$
Al=dd + 2mar cosh + af cos’d +
si.nzd)
= @ +a? + 2maz cos ¢
The amplitude of the resultant wave is A

A= \/312+a% + 23 cos O

The resultant intensity at P is given by the square
of the amplitude
Intensity, I= A2 = 2, + a2 + Zaya; cos i
Clearly, the intensity of resultant wave at any
point depends on the amplitude of individual
waves and the phase difference between the
waves at the point.
Constructive Interference : For maxdimum
intensity at any point, cosp = +1
For phase difference ¢

=0, 2, 47, 67 e

=2nn(n=0,1,2, ...
The maximutn intensity,

Imax=a% + 2%+ 22102 = (g1 + az)l

Path differerce, A= i x Phase difference
2n

i 5 2nm
an
=tk
Clearly, the maximum intensity is obtained in
the region of superposition at those points where

waves meet in the same phase or the phase
difference between the waves is even multiple of
T or path difference between them is the integral
multiple of A and maximum intensity is (2 +
az)* which is greater than the sum intensities of
individual waves by an amount 2a1g2,.
Destruchive interference
intensity at any point, cos¢ = -1.
for phase difference ¢ =g, 3R, 5%, 7A......

=(2n~-1}m n=1,2 3. .
In this case the minimum intensity,

Luin=af + a4 — 2213 = (a) — az)?

Path diffetence, A= % * Phase difference

For minimum

=2% x(2ﬁ—1)ﬂ=(2n—1)%

Clearly, the minimum intensity is obtained in
the region of superposition at these points where
waves meet in opposite phase or the phase
difference between the waves is add multiple of
T or path difference between the waves is odd

multiple of & and minimum intensity = {#; —
a3)* which isdess than the sum of intensities of
the individual waves by an amount 24:a,.

{b) Given: A =800 nm = 800 % 10°m

2 = 600 no = 600 x 10" m

D=14m

d=0.28 mm=0.28 x 107°m
Suppose n™, maximum corresponds to
wavelength A and it coincides with nip™

maximum corresponding to wavelength Az,

. MD . AD
Mg TRy
or ﬂ [ h_@_g

n A BOD 4
Thus, 3 maximum corresponding to
wavelength 800 nm coincides with 4" maximum
corresponding to wavelength 600 nm.
And the minimum distance is given by,

Sp— _ZQDZISxBUDxIU'g x14
S 0.28x107
Zmin = 12 mm
OR
{a) Polaroid is made up of a special material
which blocks ane of the two planes of vibration of
an electromagnetic wave. Because of its chemical
composition, it allows only those vibrations of
the electromagnetic wave which are paralle] to

10 its erystallographic axis.
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An ordinary beam of light on reflection from a
transparent mediumbecomes partially polarized.
The degree of polarization increases as the angle
of incidence is increased. At a particular value of
angle of incidence, the reflected beam becornes
completely polarized. This angle of incidence is
called the polarizing angle (i),

(b) By Malus law, the intensity of light emerging:

from the middle polarcid ‘C’ is given by
I; =Icos? @
This light (infensity 1;) falls on the polaroid ‘B’
whose pelarization axis makes an angle of (90° -
) with the pelarization axis of the polarnid 'C".
Therefore, the intensity of light emerging from
‘B’ is given'by
Iz = It cos? (90° - 8) = I cos* B cos® (90°- 6}

= I; cos%0 sin?f =28—Iﬂ
Where 2l is intensity of unpolarized light
incident on A
4o’ 8sin’8 =1
(2 sin B cos B = 1

(sin20)? = 1
5in2@ = 1 = 5in 90°
g =307 _ 450
2

Thus, polarcid “C" must be placed at an angle 45°
with polaroid B'.

=% Ancwers ig nit given due to change in the present syllabids,
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(a) Describe briefly, with the help of a diagram,
the role of the two important processes
involved in the formation of a - junckon.

(b) Name the device which is used as a voltage
regulator. Draw the necessary circuit diagram
and explain its working. [5]

OR

1a) Explain briefly the principle on which a
transistor-amplifier works as an oscillator,
Draw the necessary circuit diagram and
explain its working.**

(b} Identify the equivalent gate for the following,
circuit and write its truth table.**

bl

> %
D

Answer ! (a) Two important process involved in
the formation of a p-n junction are (i} diffusion
and (ii) drift.

In n-type semiconductor, electrons are the
majority carriers and holes are minority carriers.
In the same way, in p-type semiconductor holes
are majority and electrons are minority carriers.
During the formation of p-n junction, due to
concentration gradient, the holes diffuse from p
side to # side and electrons diffuse from » side
to p side. This motion gives rise to diffusion
current across the junction.

When an electron diffuses fiom # to p side, it
leaves behind a positive charge. In stich a martner
a positively charged layer forms on n-side of the
junction. _

Simnilatly, when a hole diffuses from p to n side, it
leaves behind a negative charge and a negatively
charged layer forms on p side of the junction.
This space charge region is known as depletion
region. An electric field directed from n-region
to p-region develops across the jurction, Due to
this field, electrons on p side of the junchon move
to n-side and holes on »n side of the juncion move
to p side. This motion of charge carriers due to
the electric field is called drift.

Dnift current is opposite in direction to the
diffuston current.
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Initially, diffusion current is large and drift
current is small. Space-charge region on either
side increases as the diffusion process continues.
This increases the electric field and hence the
drift current, This process continues until the
diffusion current equals the drift current.

{(b) Zener diode is used as a voltage regulator.

L Y

Unregulatad S
Voltaga - T

30.

Load,

R, Regulated

l‘u’u[taga, V.,
8

¥

Voltage regulator converts an unregulated dc
voltage into a constant regulated dc voltage
using zener diode. The unregulated voltage is
connected to the zener dicde through a series
resistance Rg such that the zener diode is reverse
biased. If the input voltage increases, the current
through R3 and zener diode alse increases. This
increases the voltage drop across R without
any change in voltage drop across zener diode.
This is because in the breakdown region, zener

“voltage remain constant even though the current

through zener diode changes.

Similarly, if the input voltage decreases, the
current through Rg and zener dicde decrease.
The voltage drop acress Rg decrease without any
change in the volfage across the zener diode.
Thus any change in input vollage results the
changé in voltage drop across Rg without any
change in voltage across the zener diode.

(a) Write the expression for the force F, acting
on a charged particle of charge ‘q’, moving with
a velocity 7 in the presence of both electric field

E and magnetic field B’. Obtain the condition
under which the particle moves undeflected
through the fields.

{b) A rectangular loop of size ] x b carrying a
steady current] is placed in a uniform magnetic

field. B. Prove that the torque T acting on the

loop is piven by, = x_ﬁ where M is the
magnetic moment of the loop. [5]

OR

{a) Explain giving reasons, the basic difference
in converting a galvanometer into (i) a voltmeter
and (ii) an ammeter.

{b) Two long straight parallel conductors
carrying steady currents I and I are separated
by a distance ‘d’. Explain briefly, with the help
of a suitable diagram, how the magnetic field
due to one conductor acts on the other. Hence
deduce the expression for the force acting
between the two conductors. Mention the
nature of this force.

Answer : (a) Force acting on a charge ‘g’ moving
with velocity @ in the presence of hoth electric

field E and magnetic field B is given by,
—3 oy gl 3
F=qE+g(v xB)
Consider a region in which magnetic feld,
electric field and velocity of charge particle are
perpendicular to each other.

To move charge particle undeflected, the net
force acting on the particle must be zero ie., the
electric force must be equal and opposite to the
magnetic force.

4E = -7(dx B)
E=-(3xB)
E=Hx7
E = By sinf = By {'.'é=90°)
E
2= B

The direction of electric and magnetic forces are
in opposite direction. Their magnitudes are in
such a way that they cancel out each other to
give net force Zero and so the charge particle

1o does not deflect.



(b) When an electric current flows in cloged
loop of wire, placed in a uniform magnetic field,
the magnetic forces produce a torque which

= 3]

3
_’
— Fs
B v

£ i

Py
R
4?5/
B
2
2

Fig. (a)

tends to rotate the loop so that area of the loop
is perpendicular 1o the direction of the magnetic
ficld.

F.= Bl
T bEing 3™ "%

F, = Bl/sin 8 _
Fig. ()
Consider a rectangular coil PQRS placed in an
external magnetic ficld as shown in Fig {a). Let T
be the current flowing through the coil. Each part
of the coil experiences a Lorentz force. Forces of
I S »
each part is Fy, F», F3 and F; as shown. The

= — :
Fs and Fp are equal in magnitude but act in
opposite directions along the same straight line.

Hence, they cancel out each other.
— =
The force T, = (PG = B)
F1 = B (. B8=907)

—’
(F1 acts in direction perpendicular to the plane

of paper} 13

- 3

F; = [(Ebz x B)

F;=1B

These two forces constitute a couple and so

rotates the coil in the anticlockwise direction.
The torque

Similarly,

T = force x arm of couple.

T = FbcoosO

T= 1B bcos

1= IJABcos® [-1xb=A]
If the coil has N turns then

T = NIAB cos 8

_}
The area vector A makes an angle ot with B so

B+ =9
cosh = cos(?b—u):sma
T = NIABsino
T=mBsino
or T-mxE

where m = NIA is called the magnetic dipole
moment of the loop.

OR
(@. (0 In converting a galvanometer into a
voltmeter, a very high suitable resistance
is conmected iIn series to its ceil, s, that
galvanometer gives full scale deflection.
(ii) In converting a galvanometer into an
ammeter, a very small suitable resistance is
connected in parallel to its coil. The remaining
pair of the current ie., (1 -1;) flows through the
resistance.
(b} Assumption : Cument flowing in the
conductors are in the same direction.
Using right hand thumb rule, the direction of
the magnetic field at point P due to current
I; is perpendicular to the plane of paper and
inwards, _
Similarly, at point Q on X;Y3, the direcion of
magnetic field due to current I is perpendicularly
outward.

. Using Fleming’s left hand rule we can find the

direction of forces Fia and Py which are in
opposite directions,
Thus, by Ampere’s circuital law, we have,



Mo 20
Bz= 4n 4

Now, Fi» = IILB: (Where L = length of the
conductors)
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ixn 4 2r 4
In similar manner, we get

]10 ]112]- i
i d -4y
From above we get the magnitude of forces Fiz
and Fy are equal but in opposite direction. So,
Fip =—Fn

Therefore, two parallel straight conducting
carrying current in the same direction attract -
each other. Similarly, we can prove if two parallel
straight conducters carry currents in opposite
direction, they repel each other with the same
magnitude as equation (i).

Fia =

Far =

SET 11

Time allowed : 3 howrs

Note : Except for the following gquestions, all
the remaining questions have been asked in
previous Set.

8. Inasingle-slitdiffraction experiment, the width
of the slit is made double the original width.
How does this affect the size and intensity of
the central diffraction band ? 1]
Answer ; In single-slit diffraction experiment,
fringe width is given as

" 2rD
)
Where, f} = fringe width
A = wavelength of light used
D = the distance between screen and slit
d = the width of the slit.

1f d is doubled, the width of the central maximum
is halved. Thus there is a reducton in the size of
the central diffraction band. Intensity of central
band of the diffraction pattern varies square of
the slit width so as the slit gets double, intensity
will get four times.

19, You are given three lens Ly, Ly, Ly each of focal
length 15 em. An object is kept at 20 em in front

of Ly, as shown. The final real image is formed at
the focus ‘I" of L;. Find the separatlnns behween

Ly, L2 and La [3]

T

Maximum marks : 70

L L 15

*_.___.\/‘_\/{_’ |

15::n1

Answer:Wehave, fi=fa=f3=15cm

By lens formula for lens L,
1. 1_1
7w f
0 N
mn —20 15
1 1,1
»  —20 15
1.1
v, 6D
= . vy =60cm

For lens La, o3 = f2 = 15 cm, it means image by Lg
is formed at focus. By using lens formula we find
that the object lie at infinity of L;. Hence, Ly will
produce image at infinity. S0, we can conclude
that object for 1.5 should be at its focus.

But, we have seen above the image by L, is
formed at 60 cm right of Ly which is at 15 cm left
of Lz (focus of La).

S0, Xy = distance between L; and 1z = (60 + 15) -

14 m=75cm
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(Given,

Again distance between L; and L3 does not
matter as the image by L, is formed at infinity so
Xz can take any value.

In a Geiger Marsden experiment, calculate the
distance of closest approach to the nucleus of Z
=75, when an particle of 5 MeV energy impinges
on it before it comes momentarily ko rest and
reverse its direction.

How will the distance of closest approach be
affected when the kinetic energy of the-particle
is doubled ? (3]

OR

The ground stale energy of hydrogen atom is
-13.6 oV, If an electron make a transition from
an energy level -0.85 eV to -1.51 eV, calcuilate
the wavelength of the spectral line emitted. To
which series of hydrogen spectrum does this
wavelength belong 7
Answer : Let ry be the centre to centre distance
between the alpha-particle and nucleus when
the o-particle is at its stopping pomnt.

1 (28)(Ze)
CdAne,  n

Now,

1 (2e)(Ze)

p= ———

B 4’“1':.[: EK
Fy = 5x 100 eV

5x10%x 1.6 x107*V

Z=75

93 10% % 75 x 2 x (1.6 x 1077
5x10° x1.6 x10~"°

3456 % 10° x 103
gx107 12

432 % 1076m

=432 x 107%m

=432 fm
Since distance of closest approach (rg) is given as
1 (2e}{Ze)

[}.—. ——— —

dme,  Eg

1
—h Fgox 'EK

I

15

So, when kinetic emergy of the ¢-particle is
doubled the distance between closest approach
p is halved.

OR

Since energy of hydrogen atom is given as

T
Ground state energy, By =136V

Now eleciron makes a transition from an energy
level

Ep=-085eV to Eg=—1.51eV

MNow,
~13.6
Ep=——eV
i
b
A —'_lE‘u.t':=1'5
—0.85
Again,
Fy = —12'63\-’
,
2 136
i)
Hy =3

Thus, we have transition from n =4 ton =13,
Since transition corresponads to the transition of an
electron from n = 4 to an orbit having n = 3. It is
Paschen series of the hydrogen spectrurm,
Wavelength is given as

1 (1 1
AR

Where R is Rydberg’s constant

e 1.0974 % 107 (LLJ
e s 9 16
1 7
= — =1.0974 % 107
i) TS
s Ox16

T LT X107 x7
=18.752 x 10~ m
= 1875 mm..
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SET III

Time allowed : 3 hours

Note : Except for the following questions, all
the remaining questions have been asked in
previous Sets.

1. How does the fringe width, in Young's double-
slit experiment change when the distance of
separation between the slits and screen is

doubled ? (1l
Answer : We have, frings width
_ AD
BB
= Bee D

The fringe width becomes double when  the
distance of separation between the slits and
screen is doubled.

4. 'The speed of an electromagnetic wave in 2 ma-
: A 1 :
terial medium is given by » = ——, }4 being
=
the permeability of the medivm and & is ifs per-

mittivity. How dees its frequency change ? [1]
Answer ; The frequencies of electromagnetic
waves have {ts inherent characteristics. When an
electromagnetic wave travels from one medium
to another, its wavelength changes buf frequency
remains unchangec.

7. A proton and an electron have same kinefic
energy. Which one has smaller de-Broglie
wavelength and why ? 1l
Answer ; In terms of kinetic energy, wavelength
is given by

- ]
a ,pZmE;c

So wavelength is inversely proportional to Vm,
i.e., more the mass, less the wavelength and vice-
versa,

So, for same kinetic energy, as a proton has 2
larger mass than an electron, thus a proton has
smaller de-Broglie wavelength than a electron.

9, A circular coil of closely wound N tums and
radius r earries a current L. Write the expression
for the following [2%
(i} the magnetic field at its centre

“ Anawers is not given due ko change in the present syllabus.

0.

Maxdmum marks : 70

(ii) the magnetic moment of this coil
Answer : (i) Magnetic field at its centre is given
by,
NI

2y
(ii) Magnetic moment of this coil iy

w1 = NLA = NI ¢

A light bulb is rated 150 W for 220 V a.c supply

of 60 Hz, Calculate 2]
(i) the registance of the bulb

(ii) the rms current through the bulb

OR
An alternating voltage given by V =70 sin 1007#
is connected across a pure resistor of 25 £2. Find

(i) the frequency of the source.
(ii) the rms current through the resister.
Answer: (i) Resistance of the bulb,
V2 (2200 48400
=P 150 150

B=

R =3264
(ii) The rms current through the bulb
e L
Y
.
20
I=00CBA
AR
An ac voltage is given by
YV =Vpeinowt

Given, ¥ = 70 sin 100 mwi
w=100mand ¥y =70V
(i) Frequency of the source,

= — =h0Hz
im 2n
Vo 70
i = L= =495V
Ve 49.5
e IR T ]
T R 75 98 A
Explain briefly the following terms used in

. communication system :** [3]

16

(i) Transducer
(ii) Repeater
(iii) Amplification



22, You are given three lens L;, Ly and L each of

' focal length 10 con. An object is kept at 15 em
in front of Ly, as shown. The final real image is
formed at the focus ‘T’ of L. Find the separations
between Lj, L; and Ls, [3]

LA A A
Ve M

Answer ; We have,

fi=f=f=10an
For lens L;, from lens makers formula,
251 ==15cm
H=10cm
By lens formula,
1.1
oty I
1 1 1
w —15 10

Physics 2012 (Delhi)

r—
) 10 15
1 22 1
o a0 30
-
e .

= 27 =30 em

For lens Ly, ¥3 = f3 = 10 em, it means image by L3
is formed at focus. So by using lens formula, we
get that object should lie at infinity for Ls. Hence,
Ly will produce image at infinity. So, we can
conclude that vbject for L should be at its focus.

Buf, we have seen above that image by L; is
formed at 30 cm right of L; which is at 10 an left

of La (focuos of Ly).

So, X; = distance between Iy and Tz = {30 + 10)
cm = 4) cm
Again distance between L; and Lz does not
matter as the image by L, is formed at infinity so
X: can take any value,

a8

SET 1

Time allowed : 3 hours

1. When electrons drift in a metal from lower to
higher potential, does it mean that all the free
electrons of the metal are moving in the same
direction ? (11
Answer : No, when electric field is applied, the
electrons will have net drift from lower to higher
field but locally electrons may collide with jons
and may change their direction of motion.

2. The horizontal component of the earth’s magnetic
field at a place is B and angle of dip is 60°. What
ig the value of vertical component of earth’s
magnetic field at equator ? (11
Answer : On the equator, the value of both angle
of dip (8) and vertical component of earth’s
magnetic field is zero. So, in this case, B, = 0.

3. Show on a graph, the variation of resistivity
with temperature for a typical semiconductor.

111
Answer : The following curve shows the

variation of resistivity with temperature for a -

typical semiconductor. 17

Maximum marks : 70

D r—

T

This is because, for a semiconductor, resistivity
decreases rapidly with increasing temperature.
Why should electrostatic field be zero inside a
conductor 7 [1]
Answer : Charge on conductor resides on its
surface. So if we consider 4 Gaussian surface
inside the conductor to find the electrostatic
field, ’

o= L
£y
Where, 7 = charge enclosed in Gaussian surface.



5,

6.

g=10,inside the conductor, Hence the electrostatic
field inside the conductor 15 zero.

Name the physical quantity which remains
same for microwaves of wavelength 1 mm and
UV radiations of 1600 A in vacuum. [1]
Answer : Both microwaves and UY rays are a
part of the eleciromagnetic spectrum, Thus, the
physical quantity that remains same for both
of radiation will be their speeds which is
equal to ¢ (3 % 10° m/s). _
Under what condition does a biconvex lens of
glass having a certain refractive index act as a
plane glass sheet when immersed in a liquid ?
f1]
Answer : A biconvex lens will act like a plane
sheet of glass if it is immersed in a liquid having
the same index of refraction as itself.
Predict the directions of induced currents in
metal rings 1 and 2 lying in the same plane
where current I in the wire is increasing

steadily.
O
O
2

Answer : Using Lenz’s law we can predict the
direction of induced current in both the rings.
Induced current oppose the cause of increase of
magnetic flux. 5o,

L J

It will be clockwise in ring 1 and anticlockwise in

Ting 2.

State de-Broglie hypothesis. 1]
Answer ; de Broglie postulated that the material
particles may exhibit wave aspect. Accordingly
a moving material particle behaves as wave and
the wavelength associated with material particle

'is

h

| ke
where k = Planck’s constant

4 nswers is not given due to change in the present syllabus.

[11

m = mass of the object
p = velocity of the chject

9. A ray of light incident on an equilateral prism

10,

11

18

(g = /3) moves parallel to the base line of the
prism inside it. Find the angle of incidence for
thisray. . [2]
Answer ; It is given that the prism is equilateral
in shape. So, all the angles arc equal 10 60", Thus,
the angle of prism, A = 60"
The angle of refraction in case of a prism,

A

= —=30"
Fi g
We can now apply Srell’s law
He SiNi=§ 8inF

Here, ;= refractive index of air =1
1 = refractive index of glass = /3
i = angle of incidence
sini = P sinp=| P& lsinz0°
Ky H,
e 3
sini=—
2

So, the angle of incidence is { = 60°,

Distinguish. between ‘Analog and Digifal

signals’.**" [2]
OR

Mention the functions of any two of the

following used in communication system ; **

(i} Transducer

(i) Repeater

{(#i} Transmitter

{iv} Bandpass Filter

A cell of emf E and internal resistance r is

connected to two external resistance R; and

R; and a perfect ammeter. The current in the

circuit is measured in four different situations

(i) without any external resistance in the circuit

(i1} with resistance R, only

(iii) with R; and R, in series combination

{iv} with R; and R; in parallel combination

The currents measured in the four cases are 0.42

A, 1,05 A, 1.4 A and 4.2 A, but not necessarily in

the order. Identify the currents corresponding to

the four cases mentioned above. [2]

Answer : The current relating to correspunding
situations is as follows :
(i) Without any externzal resistance in the circuit:

E
I1=—
r

‘The current in this case would be maximum.



50; II = 4-2 A
(ii) With resistance R only :
I=—E
r+R;

The current in this case will be second smalleast

value,
50, Ja=1.05 A
(iii) With B; and R; in series combination
- E
Lh=— "
r+(R; +R;)

The current in this case will be minimum as the
resistance will be maximuom.

So, T3=042 A
(iv) With Ry and R; in parallel comhination
Rl + Rz
The current in this case would be the serond
largest value.
S50, Li=14 A,

12. The susceptibility of a magnetic material is 2.6
x 107, Identify the type of magnetic material
and state its two properties. [2]
Answer : Diamagnetic materials have negative
susceptibility. 5o the given magnetic material is
diamagnetic.

Two properties of diamagnetic material :
(i} They do not obey Curie’s law.
(ii) They are feebly repelled by a magnet.

13. Two identical drcular wites P and Q each of
radius R and carrying current ‘I’ are kept in
perpendicular planes such that they have a
common centre as shown in the figure. Find the
magnitude and direction of the net mapnetic
field at the common centre of the two coils. [2}
Answer ;: Magnetic field produced by the two
coils at their common centre having currents Iy
and Iy, radius 1 and g3, number of turnz N; and
Nz respectively are given by :

19

NoNol,
2a,
The resultant field at the common centre is :

B = B2+B2

B: =

Here Ny =N3 =1,

ng x1x1 2+ pﬂxlx[]z
B=yl o 2R

Lhi=eh=I, ==K

Hence, the net magnetic field is directed at an
angle of 45° with either of the fields.

14. When an ideal capacitor is charged by a d.c.
battery, no current flows. However, whenan a.c.
source is used, the current flows continuously.
How does one explain this based on the concept
of displacement current ? (21
Answer : When an ideal capacitor is charged by
d.c. battery, charge flows till the capacitor gets

fully charged.

When an a.c. sourtce is conmected then conduction
. i} ; ’ .
current i; = d—? flows in the connecting wire.

Due te changing current, charge deposited on
the plates of the capacitor changes with time.
Changing charge causes electric field between

the plates of capacitor to be varying, giving
ris¢ to displacement current #; = &g % [As
displacement current is proportional to the rate

of flux variation].

Between the plates, electric field

o _ q
gy Agy
Electric flux, ¢, = EA= —9—4

Acg

So =0k _Sd _(gA)_exAds dg .
. dt dt  \Asy ] =pxAd gy

Displacement current brings continuity in



15

the flow of current between the plates of the
capacitor.

Draw a plot showing the variation of (i) electric
field (E) and (ii) electric potential (V) with
distance r due to a point charge Q. (21

Answer : We know that for a point charge Q.

Electric potential, V = Q
4megr

or Vo s

2
Blectric field, B= —2

dmegr

l

or Bss:

Thus, electric potential shows an inverse
relationship with distance r while electric feld
shows a inverse square relationship with r. So,
their corresponding plots wouldbe

T.h T.n.

v E

 g—

r——

16. Define self-inductance of a coil. Show that

magnetic energy required to build up the
current T in a coil of self inductance L is given

1
Answer : Self inductance is the inherent
inductance of a circuit, given by the ratic of the
electromotive force produced in the circuit by
self-induction to the rate of change of current
producing it. It is also called coefficient of self-
inducton,
Suppose [ = Current flowing in the coil at any
Hme.
¢ = Amount of magnetic flux linked,
Ttis found that ¢poc I

a=L1
where, L is the constant of proportionality and is
called coefficient of self induction,
SI unit of self-inductance is henuy.
Let at t =0, the current in the inductor is zero. 5o
at any instant ¢, the current in the inductor is 1
and rate of growth of Tis dl/dt.

Then, theinduced-emfis E=1L x d1 / d?
If the source is sending a constant current I

17.

18.

20

through the inductor for a small time dt, then
small amount of work done by the source is
givenby

dW = El di = (Ld1/di)] di = LId]
The total amount of work done by the source
of emf, till the current increases from its initial
value [ =0 to its final value 1 is given by

Z
W= jéLIdI=LjéId[=L[I?]

L12

b | =

This work done by the source of emf used in
building up current from zere to Iis stored in
the inductor in energy form. Therefore, energy
stored in the inductor is

2 %le

The currentintheforwardbiasisknowninbemore
{(~ mA) than the curmrent in the reverse bias
{~ WA). What is the reasen, then, to operate the
photodiode in reverse bias ? [21
Answer: The current in the forward bias isdue to
majority carriers whereas current in the reverse
bias is dve to minority carriers. So current in
forward bias is more (~mA) than current in
reverse bias (--uA).

On illuminzation of photodiodes with light, the -
{ractional change in the majority carriers would
be much less than thet in minority carriers. It
implies that fractional change due to light on
minority carriers dominated reverse bias current
is more easily measurable than fractional change in
forward bias current, So, photediodes are operated
in reverse bias condition.

A metallic rod of L’ length is rofated with angular
frequency of ‘w0’ with one end hinged at the centre
and the other end at the circumference of a circular
metallic ring of radius L about an axis passing
through the centre and perpendicular to the plane
of the ring, A constant and uniform magnetic field
B parallel to the axisis present everywhere. Deduce
the expression for the emf between the centre and

the metallic ring. (2}
Answer : The induced emt,
)
€= &
d
e= E(BACOS#II)
[+ o= BA cosd]
dA o
=B it [+ o=07
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a4
where - = Rate of change of area of loop
formed by the sector OPQ. Let 8 be the angle
between the rod and the radius of the circle at P
at time £.

1

The a.::eaofthe sectorDPQ_=ﬂL2 x —B- = ELZB
where L =Radius of the circle” "
d [1 Lze] 1,0 Boel?
= — |5 ==-BL"— =
Hencee=B x el ) 2 it 2

The figure shows a series LCR circuit with L =
5.0H, C=80pF, R =40 £) connected to a variable
frequency 240 ¥ source, calculate 31

(i) the anguiar frequency of the source which
drives the rircuit at resonance,
(ii} the current at the resonating frequency,

(iii)the rms potential drop acrass the inductor
at resonance,

Answer:Given, L=50H,C=80 uF, R=40,V
=240V

(i) Resonant angular frequency
1 L

M= = —
VX80 x107®
1
1}4{]{]><1l]'6

1
20% 1073
1000

20
50 rad s

1l

]
(]
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20.

I1=3A

(i) At resonant frequency, we know that the
inductive reactance cancels out the capacitive
reactance. l.e, X = X,
- Impedance, Z=R =400
The current at resonant frequency

Ve 240
(iii) rms potential drop across inductor

VL=Imx)(L

= Ipns % il
=px50x5>=1500V

A rectangular loop of wire of size 4 am % 10 am
carries a steady current of 2A. A straight long
wire carrying 5A current is kept near the Ipop
as shuwn. If the loop and the wire are coplanar,
find [3]

(i) the torque acting on the luop and

(ii) the magnitude and direction of the force on
the loop due to the current carrying wire,

Al=5A

F 3 ‘r?A
2A

1cm

Answer:
@ 7 =mxB=mBsind
Here, m and B have the same direction
! b=0

[i] =mBsind=0
(ii) Force between two current carrying wires is
given by,

E= H_D . ﬁ)ﬂf
oy

B e C
{em

-

L J

F 4

¥
ZA

L 4

1¢m ¥




21.(a} Uging Bohr's

Force on wires BC and AD being equal and
opposite will cancel out each other. Now, force
on wire AB

= Mo
E= . *® 1><1[F2 x {1.10)
E= Yo » 100
n

force will be attractive as current is flowing in
same direction

And force on wire CIY )
Mo
B= o “5x102 * 00
Fo B oo

force will be repulsiv%“as curtent is in opposit
tirection ;
Now, resultant force on loop,
Foa=F-F

= 0 1020
2

=2x 107 % 80=16x 10°N
The direction of net force is towards the straight
wire i.e., atiractive.
second postulate of
quantization of orbital angular momentum
show that the circumference of the electron
in the n™ orbital state in hydrogen atom is n

times the de Broglie wavelength associated

with it.

{b) The electron in hydrogen atom is initially
in the third excited state. What is the
maximum number of spectral lines which
can be emifted when it finally moves to the
ground state ? [3]

Answer: (a) According to Bohr's second postulate

of guantization, the electron can revolve around

the nucleus only in those circular orbits in which
the angular momentum of the electron is integral

multiple of 2i where k is Planck’s constant
x

(= 6.62 x 107 ]s).
So, if m is the mass of clectron and © is the
velocity of electron in permitted quantized orbit
with radius » then

A1)

h
MU = n-—
r

Where # is the principal quantum number and

can take integral values like
#=1,2,3 ...

This is the Boht's quantization condition.
Now, de-Broglie wavelength is given as

22

]
"o
Where A =Wavelength of wave associated with
electron

m = Mass of the electron
h = Planck's constant
.
ER
hy
myr = — I
or a (2)
From equations (i} and (ii}
i Hh
_r ——
A 2%
B o W
% 2@
21t = nA

Now, circumference of the electron in the s
orbital state of Hydrogen atom with radius r is
nA.

{b) If n is quantum number of the highest energy
level involved in the transitions, then the total
number of possible spectral lines emitted is

mn—1)
2

Third excited state means fourth energy level
i.e. n = 4. Here, electron makes transition from n
=4ton =150, highestnisn=4.

N=

Thus, possible spectral lines
_ 4(4-1)
N=—
= 2B
2

The maximurn possible number of spectral lines
is 6.

In the figure a long uniform potenticmeter
wire AB ig having a constant potential gradient
along its length. The null points for the two
primary cells of emfs €y and ez connected In the
manner shown are obtained at a distance of 120
rm and 300 cm from the end A. Find (i) £1/e2 and
(ii} position of null point for the cell €. (3]
How is the sensitivity of a potentiometer

increased 7
|| |k
200 cm

P
. g -

120 cm
—l

Sl

£y B2




OR
Using Kirchhoff's rules determine the value of
unknown resistance R in the circuit so that no

current flows through 4 £ resistance. Also find
the potential between A and D.

1£2 E
F [}
10 40 <R
BY
P
— i
A gy B ay ©
Answer ;
I js el
0 cm w
— 2
120em o E

Al B
] Pl H

(i) Apply Kirchhoff’s law in loop ACEGA :
E{(120) = g1~8n
k = potential drop per unit length
or B = £+ (120) il
For loop AEHIA :
k(300) =Ex + &1
By substituting value of £ from equation (i),
€2 + [E2 + k (120)] = k(3U0)
2¢; = k(300 - 120)

or, € = %k w(id)
Thus, E1=90%+120k

g1 =210k ...(iii)
Hence, & _210_7 -

£ 90 3

(ii) Aswe know, €= &l
Thus, from equations (ii) and (iii),
- Null point for cell £; is 90 cm
And for cell gy, it is 210 cm.
iensiﬁﬁt_v of the potentiometer can be increased
= ’
(a} Increasing the length of the potentiometer wire,
(b} Decreasing the resistance in the primary circuit.

OR
10 g I-L
F : D
Il
10 40 R

*~Answers 18 not given due to change im the present syllabus.
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Apply Kirchhoff's law in loop AFEBA :
T+1+4l = 9-6
A+4 =3 A1)

As there is no current flowing through the 4 £2
resistance,

il

& I =0
oT 2l = 3
or I =15A

Thus, the current through resistance R is 1.5 A,
As there i8 no current through branch EB, thus
equivalent cirenit will be,

10

~V, D

x. g

L d
A
oV 3V

By applying Kirchhoff's loop law, we get
1.5+ 15+R(L5) = 9-3
R=2Q

Potential difference between Aand D=2 x 1.5 =
3Y.

. (i) What characteristic property of nuclear force

explains the constancy of binding energy per
nucleon (BE/A) in the range of mass number
*A’ lying 30 < A <170 ?

(ii)Show that the density of nucleus over a wide
range of nuclei is constant amd independent of
mass number A, 131

Angwer : (1) The constancy of BE/ A over most of
the range is due to saturation property of nuclear
force.

[n heavy nuclei : nuclear size > range of nuclear
force.

S0, nucleons experiences nearly constant
interaction.

(ii) To find the density of nucleus of an atom, we
have an atom with mass number let say A and
let mass of the tucleus of the atom of the mass
number A be 7t A.

Where, s is mass of one nudeon.
Lat radius of nucleus be B.

Then, valume of nucleus = E xr?
3

e E 1/33
[-- R=RoAlY =5 AT



= ET:R% A
Density of the nucleus, 3
Mass of nucleus

P Volume of pucleus
i mA  3m
= - F)
gnREA xRy

This expression is independent of mass number
A and since m, ®t and By have same values for
any atom, therefore, density is constant also.
Write any two factors which justify the need for
modulating a signal.
Draw a diagram showing an amplitude
modulated wave by superposing a modulating
signal over a sinusoidal carrier wave.** 131
. Write Einstein's photoelectric equation. State
clearly how this equation is obtained using the
photon picture of electromagnetic radiation.
Write the three salient features observed in
photoelectric effect which can be explained
using this equation. [31
Answer : Einstein's photoelectric equation,

v = Kenax =
fi = Planck’s constant
v = frequency of radiation
& = Work function
According to Planck’s quantum theory, light
radiations consist of small packets of energy.
Einstein postulated that a photon of energy hv
is absorbed by the electron of the metal surface,
then the energy equal to ¢ is used to liberate
electron from the surface and rest of the energy
kv - ¢ becomes the kinetic energy of the electron.

.. Energy of photon is,
E=hv

The minimum energy required by the electron of
a material to escape out of its work function ‘¢’
The addidonal energy acquired by the electron
appears as the maximum kinetic energy ‘Kpax'
of the electron.
Kpax =V -0

v =Kpax + 0

Where,

L&,

Qar

where § = ¢Vy.
Sailent features observed in photoelectric effect :

1, The stopping potential and hence the
maximurm kinetic energy of emitted electrons
varies linearly with the frequency of incident
radiation. '

2. There exists a minimum cut-off frequency vy,
for which the stopping potential is zero.

27,
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3. Photoelectric emission is instantaneous.

. {a) Why are coherent sources necessary to

produce a sustained interference pattern ?

{hIn Younp's double slit experiment using
monochromatic light of wavelength A, the
intensity of lHght at a point on the screen
where path difference is 2, is K units. Find
out the intensity of light at a point where
path differemce is A/3. [31

Answer : (a) Coherent sources have constant
phase difference between them ie, phase
difference does not change with time. Hence,
the intensity distribution on the screen remains
constant and sustained.

(b) We know

Phase difference =[%] x Path difference
At path difference A

Phase difference, & = 1—” Xh=2%

Intersity, 1= 41 = cos® %
But I =K at path difference A

2
K=4]ocosz—x
2
or K =4l
or -
4
Now, at path difference =E"
gelB A 2
A 3 3

Intensity, 1°= 4], cos® %[—]

2 T

3

e

by
4

I'=4><£cas
4

Use Huygen's principle to explain the
formation of diffraction pattern due to a single
slit illuminated by 2 monochromatic source of
light.

When the width of the slit is made double
the original width, how would this affect the
size and intensity of the central diffraction
band ? 31



L

“Answer Consider a parallel beam of
menochromatic light is incident normally ¢n a
slit of width ¥ as shown in figure. According to
Huygen's principle, every point of slit acts as a

‘"source of secondary wavelets spreading in all
. directions. Screen is placed at a larger distance,

. Consider a particular point P on the screen that

- receives waves from all the secondary sources.
o ; All these waves start from different point of

the slit and interfere at point I to give resultant

5 i.ntmity-

5

It Scraoan

-~ Point Py is a bisector plane of the shit. At Py, ail

waves are travelling equal optical path. So ail
wavelets are in phase thus interfere constructively
with each other and maximum intensity is
observed. As we move from Py, the wave artives
with different phases and intensity is changed.
Intensity at point P is given by

sin’ &

1=1
2 [+4

Where a‘=%bsin.9

For central maxima, ot = 0 thus,

I=1;

When the width of skt is made double the |

original width intensity will get four times of its
original value.
Width of central maximum is given by,

Where, D = Distance between screen and slit,
A = Wavelength of the light,
b = size of slit
So with the increase in size of slit the width of
central maxima decrease. Hence, double the size
of the slit would result in half the width of the
central maxima.
Explain the principle of a device that can build
up high voltage of the order of a few million
volts,
Draw a schematic diagram and explain the
working of this device.

25

Is there any restriction on the upper limit of the
high voliage set up in this machine ? Explain. [5]
OR

{a) Define electric flux. Write its S.1. units.

(bYUsing Gauss’s law, prove that the electric
field at a point due to a uniformly charged
infinite plane sheet is independent of the
distance from it

(<) How is the feld directed if (1) the sheet is
positively charged, {ii) negatively charged ?

Answer : Van de Graaff generator is the device

used for building up high voltages of the order

of a few million volts.

Such high voliages are used to accelerate charged

particles such as electrens, protons, iens, etc.

It is based on the principle that charge given to a

holiow conductor is transferred to outer surface

and is distributed unifermly pver it.

Construction :

ﬁ-&-l

¥ CETagem

It consists of large spherical conducting sheli (S)
supported over the insulating pillars. A long
narrow belt of insulating material is wound
around two pulleys P; and P, B; and B are two
sharply pointed metal combs. B) is called the
spray comb and B, is called the collecting comb.
Working : The spray comb is given a positive
potential by high tension spurce. The positive
charge gets sprayed on the belt. ,

As the belt moves and reaches the sphere, a
negative charge is induced on the sharp ends of
collecting comb B, and an equal positive charge
is indured on the farther end of Bs.

This positive charge shifts immediately to the
outer surface of 5. Due to discharging action of
sharp points of B, the positive charge on the belt is
neutralized. The uncharged belt retumns down and
collects the positive charge from By, which in furn is
collected by Bo, This is repeated. Thus, the positive
charge of 5 goes on dgccumulating. In this way,
potential differences of as much as 6 or 8 million
volts {with respect to the ground) can be built up.
The main limiting factor on the value of high
potential is the radii of sphere.




If the electric field just ouiside the sphere is
sufficient for dielectric breakdown of air, no more
charpe can be transferred to it.

For a conducting sphere,
Electric field just cutside sphere

E= Q
z
and electric pohenh'af TR

V= ImeR
Thus, E=V/R
Now, for E = 3 x 10° V/m (dielectric breakdown)
Radius of sphere should be 1 m.

Thus, the maximum potential of a sphere of
rading 1 m would be 3 x 10°V.

OR

{a) Electric Flux : Tt is the number of electric field
lings passing through a surface nermally.

- =
b=E'A
where E =Fectric field, A = Area
5.1, unit of fhox is Nm?C~!
{b) Consider a uniformly charged infinite plane
sheet of charge density ©. _
We have to find electric field E at point P as
shown in figure,

el
T H
++_1_+ E
+
[ : 1-1%_,_,
+
o el £
Now, we construct a Gaussian surface as shown
in figure in the form of cylinder.
Applying Gauss's law,
o=
= ¢Ede=—0
gy
g EAs + EAs +0 = 22
_ 3Fhe - OAC
€p
— E = i
2e

]
It shows that electric field is uniform due to
charged infinite plane sheet. Also, we can say
that E is independent from distance from the
sheet,

()
2€,
(i) Direction of field will be away from the sheet
if sheet ig positively charged.
' -6
(ii)

mg 2

E= —
28y
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Direction of feld will be towards the sheet if
sheet is negatively charged.
Define magnifying power of a telescape. Write
its expreasion.
A small telescope has an objective lens of focal
le 150 cm and an eye-piece of focal length
5 cm. If this telescope is used to view a 100 m
high tower 3 km away, find the height of the
final image when it is formed 25 cm away from
the eye-picce. isl
OR
How is the working of a telescope different
from that of a microscope 7
The focal lengihs of the objective and
eyepiece of a microscope are 1.25 cm and 5 cm
respectively. Find the positien of the object
relative to the objective in order to obtain
an angunlar magnification of 30 in normal
adjustment.
Answer : Magnifying power of a telescope
defined as the ratio of the angle subtended at the
eye by the image formed at the least distance of
distinct vision to the angle subtended at the eye
by the ohject lying at infinity, when seen directly.
The formula for magnifying power is,

)
Magnifving power, M = F 1+D

Whoere, f, = Focal length of the objective =150.cm
fe = Focal length of the eye-piece =5 cn
I = Least distance of distinct wision = 25 cm

5 25
Also, by definition, M = E
(04

b
an o
{(As angles # and b are small)

Oor =

Height of object

Distance of object from objecdve

Height of itmage
Distance of image ftom eye- -pieceH'
D

—36x25
30

H=

=—30ecm



Negative sign indicates that we get an inverted
image.
OR

A microscope is used to look into smaller objects

like structure of cells etc. On the other hand, a
telescope is used to see larger cbjects that are
very far away like stars, planets etc.

Telescope mainly focuses on collecting the light
into the objectve lens, which should thus be
large, where the microscope already has a focus
and the regt is blurred areund it.

There is a big difference in their magnification
factors.

For telescope, the angular magnification is given
by
M= fo

/e ;
Where f, is the focal length of the objective lens
. and f. is the focal length of the eyepiece.

For microscope, the angular magnification is
given by

M=+ b when image i3 formed at distance of
least distinct vision.

M= R when image is farmed infinity.
a

Where D is the distance of least distinet vision.
Given: f, = 1.25cm

fe=Sdom
M = -30 (Magnifying power is negative)
We know,
M=ﬁb+g]
w\ o

Where, vy = Distance of image from objective
up = Distanice of object from objective

—30‘: v_0(1+.2_5J
# 3

Physics 2012 (Delhi)

vo = —5pg
Using Lens formula,
Xkt
o w Y
r 11
125 u 5w
up=—15cm
Thus the distance of object from objective is 1.5

<.

30. Draw a simple circuit of a CE iransistor
amplifier. Explain its working. Show that the
voltage gain, Ay, of the amplifier is given by

= ﬂ&CRL

Ay = , where B, is the current gain;
L
R; is the lvad resistance and r; is the input
registance of the transistor. What is the
significance of the negative sign in the
expression for the voltage gain 74* [5]
OR

(@) Draw the circuit diagram of a full wave
rectifier nsing p-n junction diode,
Explain its working and show the output,
input waveforms.**

(b)Show the output waveforms (Y) for the
following inputs A and B of
(i) OR gate (ii) NAND gate**

fi bt b k& b &

SET I1

Time allowed : 3 hours

Note : Except for the following questions, all
the remaining questions have been asked in
previous Set.

1. Why must electrostatic field be normal to the
surface at every point of a charged conductor ?

3}

Maximuim marks : 70

Answer : The electrostatic field must be normal
to the surface of the conductor at every point
because if the electric field is not normal to the
sutface of the charged vonductor, there will be a
component of the electric field along the surface
of the conducter, which would exert a force on
the charges at the surface. Due to this, charge

starts flowing which is not possible.



6, Fredict the direction of induced current in a

10.

16.

metal ring when the ring is moved towards a
straight conductor with constant speed ». The
conductor is carrying current I in the direction
shown in the figure. [1]

| O

L 4

Answer : Clockwise

Derive the expression. for the self inducfance
of a long solenoid of cross-sectional area A and
length [, having n furns per unit length. 2]
Answer : Self-inductance of a long Solenoid :
The magnetic field B at any point inside a
selenoid is constant and given by,

p< N )

Where, g = Absolute rigmgneﬁc permeability
of free space
N =Total number of turns in the sole:nmd

. Magnetic flux through each turn of the
solenoid coil = B * Arca of cach turn

NI
=2 A

Where, A = Area of each turn of the solenoid.
Total magnetic flux linked with the solenoid

p=1NA N i)

If L is coefficient of selfinductance of the
solenoid, then

¢=LI ()

‘Hquating (ii) and (i),

g NLA
{
wNZA

I= x N

L= .

If core is of any other If'nagnetic material; p is
replaced by L = Ugl- then,

L = pugNZA /L
If # is the number of turns per unit length then

L =, ton® Al
This is self inductance of a Iong solenoid.
Two identical circular loops, P and ), cach
of radius r and carmrying currents 1 and 2I
respectively are lying in parallel planes such
that they have a common axis. The direction of
current in both the loops is clockwise as seen
from O which is equidistance from the both
loops. Find the magnitude of the net magnetic
fleld at point O. (2]

®¢Angwers ls not given due to change in the present syllabus.
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. 2r g
A e N
PU QU
I 2f
Ansgwer : Field due to loop P,
2
o Hor'l Hpl
= = t :
Bp 2(r2+r2)3’l2 4\,— OwaIdSP
Field due to loap Q),
2
S merh _ pe(2D
= = = towards Q.
Be = 0w 2P T 1z <
So, net field at &
R T
B=Bg - B
ug(2l) gl ].101
= = towards Q.
o 4V2r

A series LCR circuit with L= 4.0 H_. C =100 nF,

R = &0 £2 connected to a variable frequency 240

¥ source as shown in figure calculate : [3]

(i} the angular frequency of the source which
drives the circuit at respnance,

{ii} the current at the resonating frequency,

{iii) the mms potential drop across the inductor at
resonance,

—— AW ——
Gl

T ————
Answer:
(i} Angular frequency at resonance

1
M = 1 —

VLC  J4x100x1078
1

Cax107?

=.50rad ™!

(i) At Resonance, we know the inductive
reactance cancels out the capacitive reactance.

Z=-R=600
» The current at resonant frequency
Vems _ 240
Z 60
=4A
(iii) rme potential drop across inductor at
resonance

Timms =

VL = Ims'x]'. - Im'ml-u
=4x30x4=800V



22. A rectangular loop of wire of size 2 cm x 5 em
carries a steady current of 1 A. A straight long
wire carrying 4 A current is kept near the loop

On wire AB and CD, the tic forces are
ecé]u:rl and opposite, hence they cancel out each
D .

as ghown in the figure. If the loop and the wire Magnetic force on wire ALY,
are coplanar, find (i) the torque acting on the n 4x1
loop and (ii) the magnitude and direction of = — ——(0.05}
the force on the loop due to the current carrying 2m {0.01}
wire. [3] (Aftxactive)
M=4A 2em F = B2yag
Ll 2“
Magnetic force on line CB,’
§5em 1A . _ kg 4x1
F = =——1{0.05
l 2 0.63 )
:1 crﬁ < (RGPUlSiVB}
Answer: (i) [t| = @ xB =mBsin® = E—DX?
B T
Herem and Bha‘t;a fl‘ae same direction Now, resultant force on loop
= |¥| = mBsin®=0 R R 1
(ii) Force between two current carrving wires is - B (1 s —)
given by, n 3
pe R Ob = Zklﬂ'?xzﬂ(EJ
ir - 3
4P P = 2667 % 107N
E * 4 The direction of net force is towards the wire i.e,,
- - attractive.
J 27. Name the three different modes of propagation
B Y bscm of electrumnagnetic waves. Explain, using a proper
diagram the mode of propagation used in the
> frequency range above 40 MHz ** [31
4 v
A
Fy
L L
Physics 2012 (Delhi) SET III
Time allowed ; 3 hours Maximum marks : 70
Note : Except for the following questions, 5o, if E=0
the remaining questions have been asked i N
previous Set, — =0
dr

6. Why is electrostatic potential constant throug-
hout the volume of the conductor and has the
same value (as inside) on its surface 7 [1]
Answer : We know that the elactric field inside
a conductor is zero. This is the reason why
electrostatic potential is constant, as

Ml
dr

**Answets is not given due to change in the present syllabus.
29

Thus, V = constant.

8. Fredict the diraction of induced current in

metal rings 1 and 2 when current I in the wire
is steadily decreasing ? 1]




Answer : Using Lenz's law, we can predict the
direction of induced current in the ring. Induced
current oppose the cause of change of magnetic
flux in moving towards the conductor.

In metal Ring 1, induced current will be in is
clockwise,

In metal Ring 2, induced cmrc_rnt will be in is
anticlockwise.

9. The relative magnetic permeability of a magne-

tic material is 800. Identify the nature of mag-
netic material and state its two properties. [2]

Answer 1 A magnetic material having rejative
permeability of BO0 would be classified as a
ferromagnet. A few examples of such materials
include iron and nickel.

Its two properties are :

(i) Al ferromagnetic materials become para-

magnetic when heated 1o a temperature abo-
ve the Curie temperatue (Te).

(ii) These materials show a strong atiraction
towards magnetic fields and have a tendency
to hecome magnets themsalves.

16. Two identical circular loops, P and Q, each of

radius r and carrying equal currents are kept
in the parallel planes having a common axis
. passing through O. The direction of current
m P is clockwise and in Q) is anti-elackwise
as seen from O which is equidistant from the
loops P and Q. Find the magnitude of the net
magnetic field at O. (2l
+ 2r >

A N
U

Answer ;: The standard formula for field at an
axial point is given as

o

Bo Ie?
Field at O due to loop I
B, - B 16y ol
2[?2 . [ET )2]3;2 2w
2
And, field at © due to loop Q
Bo = . b _pol

B > 32 2n
2|2+ (—FT

Now, as the current flowing in loop P is
clockwise, by using right hand thurmb’s rule, the
direction of the magnetic field will be towards

30

left and as the current in Iobp Q) is clockwise then
the direction of mapgnetic field is towards left. So
the net magnetic field at point O will be the sum
of the magnetic felds due 1o loops P and Q.

5p, net field

2
B=Bp+Bq = 2Pel _ $al

2y ¥
- A rectangular loop of wire of size 2.5 em x 4 cm

carries a steady current of 1 A. A straight wire

g 2 A current is kept near the loop as
shown. If the locop and the wire are co-planar,
find the (i) torque acting on the loop and (ii}
the magnitude and direction of the force on the
loop due to the current carrying wire. 13]

ZA
T D 28em

1A 4 ¥dcm

. ra B

T 2Zem A - R
Answer : i} [# = #XB =mBsin b
Here m and B have the same direction
. H=DO

N
— T =mBsind =0
(i1} We know that force between two current
carrying wires is given by,

po o Ll

im
Online AB and CD, the magnetic forces are equal
and epposite. 50 they cancel out each other.
Magnetic force on line AD,
F = Bo 2x1x%0.04

{Atiractive)
0.02

o

= p_ﬂ ke 4
27
Magnetic force on line CB,

Bo 2% 1x0.04

I 0.045

Po 6

50, net force i 9
Frp= F-F

; &[4_&]
in o
= 2x10”7 KE
9

444 x 107 N
The direction of the force on the loop will be
towards the wire ie., attractive.

F'=
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