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Ans 1.

Ans 2.

Ans 3.

Ans 4.

Ans 5.

Ans 6.

Ans 7.

SECTION-A

Potential difference between any two point on circumference of circle is zero. So work done (w=qV)
will be zero.

It is defined as drift velocity per unit electric field
_Vy _eEr _er

E mE m

When there is an angle between velocity of charge particle and magnetic field, then the vertical
component of velocity (V sin 0) will rotate the charge particle on circular path, but horizontal component
(V cos 8) will move the charge particle in straight line So path of the charge particle becomes helical.

When light falls on fog then scattering take place so the particles of fog becomes visible and light
crossed the fog and will not reach the object.

5x10% + 2 x 10® = 10% (5 + 2000)
2005 x 103 =2.005 x 108 Hz

2 x 10% -5 x 10% = (2000 — 5) x 10°
= 1995 x 10° = 1.995 x 10® Hz

maximum frequency = 5KHz + 2 MHz

minimum frequency = 2MHz — 5KHz

SECTION-B
- I_V

We know I—neAvdand —E

V_
So E—neAvd

V. _RA Vv

nevy ! ( P nev, /

5

= - -5
P = 8x107 x1.6x10 9 x2.5x10 ¢ x0.1 10020 X 107 em
0.1012 ,, 0.2863 |
0) We know 4 = N AT A= 7 A
A will be greater for porton for same V
(i) k.E. =qV
So, (kE.), =eV

and, (K.E.), =2eV
K.E. of proton will be less.
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Ans 8.

Ans 9.

When electon move from n =2 energy level to n = 1 energy level then we obtain H_line in H-spectrum.
E Enz - Enl
-13.6 +13.6
-13.6 13.6
+

4 1
_ 13.6[1_1}
4
3
= Z(13.6)

we know E = hv

hv = 10.2x1.6x 107"
_10.2x1.6x107"°  10.2x1.6x10"
v 6.62x10 % 6.62
. 16.32 . i
6.62
v = 2.46 x 1015 Hz
OR
1 . { 11 }
we know, - = hf — % =~ o
A n12 n22
1 1 1
= - Ry| ——-—
A h|:12 002i|
1 —-—
7 - R
1

>
I}

—#- -10
R, = 911.6 x 107""m.

Base band signal not transmitted directly because

@ due to higher wavelength (low frequency) antenna or aerial size required for transmission will
very high

2
1
2 For linear antenna (length 1), the power radiated is proportional to (EJ hence the effective

radiated by a long wavelength baseband signal would be small.
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Ans 10.

/A =60°, butAQ =AR So, ZAQR =ZARQ =60°,
So, r=r,= 30°

and, i=e Now
_ sini
sinr,
J3 = s:«:ngé)o or sini= g
i =60°
or 0=i+e—(r+r)
6 =60° +60° — (60°)
6 = 60°
SECTION-C

Ans 11.

When point P lies outside the spherical shell —»
then, Flux through the Gaussian surface,

¢p = E x 4nr® and
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By Gauss’s theorem,

¢_i
E &o
2 —
E x4nre= -
1 a
or E_47r€o'r2

When point P lies inside the spherical shell— then charge enclosed by the Gaussian surface is zero,

ie.,
q=0
Flux through the Gaussian surface,
g = E x 4nr?
Applying Gauss’s theorem,
o = a9
E £
Ex4nr?=0
or E=0 [Forr<R]
Hence electric field due to a uniformly charged spherical shell is zero at all points inside the shell.
A
= 1 9
E= n o
Pe e, R
E « iz
r
r »
Ans 12, e=15V V=14V
Total R= L =% _354
S 7+7 14 7
Let r is total internal resistance then
, -V R 15-14
r=1"v =714 ¥ 3.5=0.25Q
So, Internal resistance of each cell
r
r’=E or r=2r =0.25x2=0.50Q
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Ans 13.

5
Ampere’s circuital law — states that the line integral of the magnetic field B around any closed

circuitis equal to u, (permeability constant) times the total current | threading or passing through this
closed circuit. Mathematically,

- -
35 B.dl = g |

magnetic field due to straight infinite current carrying wire —

Fig. shows a circular loop of radius r around an infinitely long straight wire carrying current I. As the

N
field lines are circular, the field B at any point of the circular loop is directed along the tangent to the

5
circle at that point. By symmetry, the magnitude of field B is same at every point of the circular loop.
Therefore,

- -
§ B.dl=¢Bdlcos0°=B¢dl =B.2ar
From Ampere’s circuital law,

B.2nr = p |

Hol
2mr
OR

Principle of cyclotron— A charged particle can be accelerated to very high energies by making it pass
through a moderate electric field a number of times. This can be done with the help of a perpendicular
magnetic field which thrown the charged particle into a circular motion, the frequency of which does
not depend on the speed of the particle and the radius of the circular orbit.

Time period of revolution— Let a particle of charge g and mass m enter a region of magnetic field

5
B with a velocity 7 , hormal to the field E .The patrticle follows a circular path, the necessary centripetal

force being, provided by the magnetic field. Therefore,
Magnetic force on charge q

= Centripetal force on charge g

mv 2

or gvBsin90° =

mv

r=—01
or 4B

Period of revolution of the charged particle is given by

T_27rr_2_7rm_27zm
v v qgB @B
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Ans 14.

Ans 15.

Ans 16.

Clearly Time period is independent on the velocity of the particle.
Itis necessary for the operation of cyclotron so that freg" of revolution must will be equal to the freq"
of AC source.

0] we know
P.=E | __cos¢

av rms rms

e .7
For capacitive circuit phase angle between current and voltage is >
So

av rms Irms 2
. . - - . l . .
(i) Reducing the capacitance implies | X¢ = wc ) Increase in X.and
consequently current decrease in circuit so the glow of the bulb decrease.

EM wave produced by oscillating charged patrticle.
Mathematical expression for electromagnetic wave travel along z — axis —

E, = E,sin (Kz—wt)and

By = B, sin (Kz —wt)

Properties of EM waves —

0] They are produced by accelerate charge particle.

(i) They does not required medium for their propagation.

(i) Verification of laws of refraction —

Let AB be the plane wavefront incident on a refracting surface XY at an angle of incidence i. Let
medium (1) be the rarer medium where the speed of lightis C_, and medium 2 be the denser medium
where the speed is C,,.

AA
First of all, the disturbance from wavefront AB strikes at the point B. By the time [t = . Jdisturbance
1
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from A reaches A, disturbance from B would have spread in the second medium in the form of

AA
C ] . Tangent from A on this wavelet gives refracted
1

hemispherical wavelet of radius BB’ (: Cot =Cyx

wavefrontAB’.

Wavefront AB’ makes an angle r with refracting surface.

.. AA
In A BAA, sini= —

BA'
In A BB'A, sinr= ﬁ
’ BA'

sini  AA'/BA’

sinr BB'/BA'

AA" Cit C
= BB a = a =constant
sini
sinr

= constant = n,,
= refractive index of second medium with respect to first medium.
This is Snell’s law or first law of refraction.
Second law: The incident wavefront AB, the refracting surface XY and the refracted wavefront AB’ are

all perpendicular to plane of paper. So the incident ray (L AB); the normal (L XY )and the refracted

ray (L A‘B‘) all lie in the plane of the paper i.e., the same plane. This is second law of refraction.

(i > T T >
Spherical wave front Plane wave front

Ans 17. Properties of photon —
0] The rest mass of Photon is 0
(i) energy of Photon is given by E = hv
_ hc
T A
Stopping Potential —
The value of negative potential at which. Photoelectric emission stop is called stopping Potential.
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Ans 18.

Ans 19.

Threshold freq" — The minimum freq". required to eject the electron from metal surface is called
threshold frequency.

Stopping
potential
Vo

)

Frequency of incident radiation (V) ——>

0] Two important processes occur during the formation of a p-n junction are diffusion and drift.

P,
et {3c]
P

H]

The ac to be transformed is connected as shown across primary P, P, of a transformer.

In 1% half of ac cycle, suppose P, is negative and P, is positive. This make S, positive and S,
negative. As aresult, D, is forward biased and hence conducting. The current flows through D, and
form P, to P, through R, and we get an output. D, does not conduct in this half as itis reverse biased.
Similarly in second half, D, does not conduct but D, conducts being forward biased making the

current flow form P, to P, again.

(i) Conductor —
(A) Inconductor valance band is partially filled (eg. Li, K, Na) or completely filled. (eg. B, Mg, Zn)

(B) Forbidden energy gap between conduction band and valance band is 0.
CB

© VB

Insulator —
(A) Ininsulator valance band is completely filled and conduction band is empty.

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers


http://www.pccp.resonance.ac.in
mailto:pccp@resonance.ac.in

& eVidyarthi

FREE Education

(B) Forbidden energy gap between conduction band and valance band is 3eV.

CB

© A Eg>3eV

VB

(i) gate is NAND gate

Truth Table
A B | AB | Y=AB
0 0 0 1
0 1 0 1
1 0 0 1
1 1 1 0

Ans 20. Space wave travels in a straight line from transmitting antenna to the receiving antenna.
Range of propagation will be limited due to following factors
(1)  Athigh frequency waves scatter more easily
2 There should not be any part of earth lies between transmitter and receiver

Py
-’

From Figure

(h, +R)?*=R?+d ?
R?+2Rh +h? = R?+d,?
buth ?<<<2Rh_

So d? = 2Rh_

= d; = y2Rhy
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Simillarly
de= |2Rhg

So d_ =d.+dy = |2Rhg +,/2Rhg

Ans 21. (@  The number of nuclei undergoing the decay per unittime is proportional to the total number of
nuclei in the sample. If N is the number of nuclei in the sample and AN undergo decay in time

At th ﬂOCN
en At

o, AN/ At =—AN,
where A is called the radioactive decay constant or disintegration constant.

(in the limit At — 0)

N _
dt

dN
— =-Adt
or, N

-AN

Now, integrating both sides of the above equation, we get,
N t
[ aN _ -A[ dt
No N 0

of, INN—InN,=-Aht

— -t
N=N;e

AN, [te™#dt

0 =0 _jftedt
NO 0

One can show by performing this integral that : =1/ 2

Ans 22. (@
L, L,
.O |
20 cm >
< 100 cm >
1 11
t T @o-u) u - @
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Ans 23.

i1 1
f (80—-u) (u-+20)

- (2)
on solving equation (1) & (2)
u=40cm

So, v=100-40=60cm.

11

1
Now, fromlen'sformula -=———
f v u

1 1. 1 4+6

f 60 40 240

f=24 cm.

(i) Let focal length of two lens are f then from formula

1 1,1
fequ fl f2
111

f fof

equ

equ

SECTION-D

(a) (i) Presence of mind. High degree of general awareness. Ability to take prompt decisions. Concern
for his uncle

(b) For MRI a conducting material have the unique property (Super conductor) recquried. which is
very expensive

> o
(c) Maximum force = qvB__ sin 90° [When vl Bj

= (1.6 x 1079 (10%) (1)
=1.6x107"°N
Minimum force = Zero
When the proton moves parallel or antiparallel to the magnetic field direction.
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Ans 24,

SECTION-E
@
g E, +\ —
- —_— +
a Gf"CC E cjtree + E()
— E,- EI: - + >
Conductor
E, +\ ——»
—> +
4_ (e) + EO
Ein +
E,-E_#0 +) ———»
Dielectric

When Polarised dielectric slab is placed in external electric field (E;) then due polarisation.

Polarised electric field (Ep) inside the dielectric slab in the opposite direction of that of external field.
So net electric field inside the dielectric slab decrease.

(b)

@

(@ Charge stored by the capacitor remain same because charge is conserve.

o _Q
(i)  Field strength remain same because E= —— = Ao
€o €o
and it does not depends on the distance between the plate.
(i)  energy stored by the capacitor is double because on increasing distance bet" the plate
2

two times capacitance between the plate reduced to half, so energy stored [zj increase

two times
OR
because if electric line of force is not perpendicular to the equipotential surface then there are
two component of electric field. The component which is parallel to the surface set up electric
current in equilibrium state. which is not possible for negative charge equipotential surface are
as
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® W = Ka(-4q) , Kax2q Kx(-4q9)2q
a a a
__mm2+mm2_&m2
a a a
_ 10Kg®
T a

10Kq?

So, work done to dissociate the system of three charges is w =

Ans 25. (@  electromagnetic Induction.
Factors on which strength of induced electric current and direction depends.
(@ Speed of magnet
(i) Polarity
Faraday’s Law of Induction
First Law —
Whenever magnetic flux linked with the coil change then emf induced in it.
Second Law —»
The magnitude of the induced emf in a circuit is equal to the time rate of change of magnetic
flux through the circuit.
Lenz’s Law
The polarity of induced emf is such that it tends to produce a current which opposes the
change in magnetic flux that produced it.

(b)

1= B > b 0

We first consider the forward motion from x = 0 to x = 2b.
Flux, ¢ = BIXx for 0<x<b
= Blb for b<x<2b
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Induced emf E—d—¢
nduced emf, at

=—BlvforO<x<b

m
|

9 e=—p
= ot B =-Blg

2
|

d
—E(Blb):o forb<x<2b

When the induced emf is non-zero, the magnitude of the induced current is

Blv
| =—— [ R =resistance of conductor PQ]

R
The force required to keep the arm PQ in constant motion is IIB. Its direction is to the left. In

magnitude,

For b<x<b

=0 Forb<x<2b

OR

The phasor relation whose vertical component gives the above equation is
VL + VR + VC =V
This relation is represented in Fig. Since V. and V, are always along the same line and in opposite

directions.

Vr2n =Vém +(VCm Vim )2

Substituting the values of v, , v ,andv _from Eg. into the above equation. we have

Vrzn (imR)2+(ime_ime)2

inem IRZ +(Xc - XL)ZJ
v

m
or, i = \/RZ +(Xc B XL)2
By analogy to the resistance in a circuit, we introduce the impedance Z in an ac circuit :
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Tz
where Z = R2+(VC_XL)2
Power In LCR Circuit -

The instantaneous power p supplied by the source is

p=vi=(v_sinwt)x[i_sin(ot+¢)]

Vi
= m2m [cos ¢ —cos(2wmt + ¢) ]
The average power over a cycle is given by the average of the two terms in R.H.S. of Eq. Itis only the
second term which is time-dependent. Its average is zero (the positive half of the cosine cancels the

negative half). Therefore.

Vmim Vm im
- COS ¢ = ——=—=CO0S ¢
P 22
=VIcos¢
This can also be written as,
P=12Zcos ¢.

Power dissipated at resonance in LCR circuit : At resonance X . — X =0.and ¢ =0. Therefore.
cos ¢ =1and P =12Z =12 R. That is, maximum power is dissipated in a circuit (through R) at
resonance.

Ans 26. (@  Apolaroid consists of long chain molecules. aligned in a particular direction. The electric
vectors along the direction of aligned molecules get absorbed. Thus if the unpolarised light
from a source passes through a polaroid, its intensity is reduced by half. Rotating the polaroid
has no effect on the transmitted beam and transmitted. intensity remains constant.

Incident Sunlight

\ \ . (Unpolarised)

Scattered Light
(Polarised)

To Observer
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(b)

Intensity of light passes through polaroid P,

|
I, = = cos? 60°

ey

lo
2

lo
8
0] when Polaroid (P,) rotated by 30° angle then intensity of light passes through polaroid P,

— 2 o
I2— Ilcos 60

(i) when Polaroid (P,) rotated by 60° angle then intensity of light passes through polaroid P,

) = l, cos, 90

= I—OXO
8

OR
@ Path difference in YDSE X

—x—

A
w)
Y
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In fig. S, and S, are two narrow closely spaced slits illuminated by monochromatic light of
wavelength 1, XY is the screen on which interference pattern is observed, If S, and S, emit light in

same phase, then for point O, on right bisector of S;S, the path difference receives light in same
phase. The superposition at O is constructive producing a bright point, called the central maxima.
The intensity at any point P at a distance x from O depends on the path difference between light

reaching P from S, and S,,.
We have path difference p=S,P-S P
We have S,P? = S_A® + AP?

= D? + (AO + OP)?

2
=D?+ (x+gj
2

Similarly §,P? = D? + | Xx— 2
imilarly S, P* = 5
— d —
(S,P +S,P)(S,P-S,P) = 4.x. >= 2xd
If P is very closed to O then
SP+SP=2DandS,P-SP=p

2D.p=2xd

_xd
or p= F
condition for constructive interference —
The resultant intensity at a point is maximum when the phase difference between the two superposing
waves is an even multiple of = or path difference is an integral multiple of wavelength .
condition for distructive interference —

The resultant intensity at a point is minimum when the phase difference between the two superposing

waves is an odd multiple of r or the path difference is an odd multiple of wavelength A/2.

() I=1,+1,+2 /13, cos¢
when ¢ =0, then Intensity is | |

=1

o, 1,= (Vis+1f

lo
4

and, |

l,=4l= 1=

A
0] when path differenceis 5

T
then¢ = 3

T

So, =1 +1,+2l4l, cos 3
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=1+ 1L+ il
I0
But 1 =1,=—
&) |—I_0+I_O+I_O

4

-3

4

A
(i)  when path differenceis 2

T
th = —
en ¢ 5
_ eEr er
So, |—|l+|2+2 I,l, cos mE - m
=1, +1,
I0
But I1=I2=Z
lo o
So, |I=—+—
4 4
IO
l=—
2
. . A
(i) when path differenceis 3
th -z
enq)—3
B 2r
So, I=1+1,+2 Illzcos?
:|1+|2_ 1P
I0
But I1:I2:Z
o ioloilo lo
’ T4 4 4
lo
l=—
4
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