1. Frequency of emitted photon is given by

1
V= CR = . I"
nyoon

PN 0
o> V= (,R[-Q-:-, . 35)
= v :CH[?-) :.@
36 36
Or

Wavelength obtained in hydrogen spectrum can be

given as

1 1 1
L R
A [”f‘z ”r?)

For A to be shortest, [iz - J—% should be minimum.

nin

So, ny =0, Ny =1
Now, from EQ. (i)

1)
= A== —_m =1000A

R 10
2. We have,

B=2x10""sin(0.5%10°x +16x10'")
Comparing with standard equation,

B = Bysin(kx + ol ), we gel

K = 05x10°% radm '

Solutions

3. Flux through the entire cube,

«
using Ciauna's law, 4 = lo
by

. |
o, Flux through any one face ”[
[1/2)

Thus, flux through two laces '/(

[1/2]

4. Givan, rmy = 2m,

[ 9{ f
[-015 [~ 010

() = [-010=2/-030
0.20 =/

or [=020m
[1/2] 5 Given, Hr = 026G

and Bp =052G

As, Hg =Bgcos 6

= cosﬁ:t"f’ _026 1

B 052 2

- 8 = CoS ‘(;] - 60°
[1/2] e

po/ _ Hox35
onr 2n x(0.20)
2 x10 " x35x10°
' 20

. 35x107°

[1/2]
Fh’
B,
o
.'il'.(, 1”21
\ o m ! 1
[+ u ]
[112)
(1/2]
(1/2)
[112)
(1)

6. The basic cause of quantisation of charge is that only

= y 2% _ 2" __001266m il
kK 05x10° l - ' .
' body to another, i.e.q = t ne.
This wavelength lies in the range of microwave of or
- i resents _
10°m to 0.1 m. Hence, equation rep (12l v qu . :

microwave.

integral number of electron can be transterred from one

(1]


DAV
Pencil


108

10.

1.

. On adding a pentavalent impurity an additional e

Y200,

Vs 20

15 5

= —_— =
Vs 20 (1/2)
Now potential inside the hollow sphere = potential at the
surface = 60 V (1/2]

nergy

level called the donor level is added between valence
and conduction band. Thus, the energy gap between
the two bands decreases on adding pentavalent

impurity. [1]

. In photoelectric effect, we can observe that most

electrons get scattered into the metal by absorbing @
photon. Thus, all the electrons that absorb a photon
does not come out as photoelectron. Only a few come
out of metal whose energy becomes greater than the
work function of metal. [1]

. In situation (i), there is no change in the magnetic flux

linked with the loop PQR. So, emf is not induced. a2l

In situation (i), the loop is moving out of the magnetic
field. So, the magnetic flux linked with the loop
decreases. Hence, there is an induced emf. [1/2]
Radius of orbit is given by 7, o« n?

where, r, = radius of nth orbit and
n = principal quantum number.

(1/2]

For ground state, n =1
For second excited state, n = 3

= £:i=(§)2=9
ri \1
r3= 9{1;9x5.1 x10~11
-459x107"m
Or

Radius of the nucleus, R = RA"®
where, A=mass number.

H1 [A1]1."3
= =]
R, A

R, (3]”3 1
2 —L={—=| =7
R, \81 3 [1/2]

(a) Manganin and constantan have very low temperature
coefficient of resistance. So, their resistance values
change very little with temperature.

This is the reason, they are widely used in standard
resistors.

Therefore, A and R are true and R is the correcl
explanation of A.

=

[1/2]

[112]

(1]

12.

13.

14.

15.

j Succeed PYSICS Class W\

i
electron revolves around nucleys .
v 1r

m, ; .
: ntripetal force is provided by

s required C° i
thi rostatic force of altraqlllon between Negalivey,
eleC and positive nucleus,

tron
charged €1€¢ .
were stationary, then the electrogyy,

Jectron$ ;
If the e 0 Unbalanced. which leads to the

force will rerna_
electron to fall into the nucleus.

Therefore, Aand R are true and Ris the correc,

explanation Of A. |
P : Iy
(@ wperimentally that neutrons/thermy

235
neutrons aré mu

(a) In an ato

ch likely to cause fission in g3 U thg,

fast neutrons: -
Because, fast neutrons liberated in fission can escyp,

nuclear reactor instead of causing fission reaction

Therefore, A and R are trué and R is the correct

explanation of A.
(a) According t0 Bo

1
hr atomic model, in an isolated {
atom the energy of any of its electrons is decided b
the orbit in which it revolves. But when the atoms core
together to form @ solid they are close to each other
So, the outer orbits of electrons from neighbouring
atoms would come very close or could even overlap
This would make the nature of electrons motion ina
solid very different from that in an isolated atom

Therefore, A and R are true and R is the correct

explanation of A.

(i) (@) When source moves away from the observer
frequency observed is smaller than that emitted fior
the source and (as if light emitted is yellow but it
be observed as red) this shift is called red shit. [l

(i) (d) The important applications of Doppler's effecta:
as given below
(a) Measuring the speed of stars and galaxies
(b) Measuring speed of rotation of the sun.

(c) Estimation of velocity of aeroplanes, rockets &
submarines, etc. [t

(ii) (b) The fractional change in frequency is given %
Av

it

— _ Vradial .
v c g

(iv) (c) Doppler's shift is given by

Av _ 3x10° _ 107 g

3x108

él=vradial

v C v
(V) (a) Here, A = 400 nm
A\ =400.1 nm-400 nm=0.1nM

as Vs _ AL
c A
AA i
Vg =— ¢ _01nm «3x108ms 1
A 400nm
:75x103ms—1
= 75kms" !
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" 0 c) One method 1o indyce an emf or current in aloo
p

is through a change in the . .
change in its effective areq P'S orientation or
As the coil rotates in a mg

netic fi ,
area of the |00p (the faoe g ﬂeld B the EﬁeChVe

: Perpendic )
is Acos 6. where Bis the angle betweL:elirAt.oaLh; ;eld[)ll

i When the coil is rotat i
i © ated with a constant a
speed @, the angle 6 between the magnetic f?js 2
vector B and the area vector A of the coil at a
o

instantt is B = wt (@ssuming @ = oo

008 _ |
i) @) e NBAwsinwt, change of flux is greatest for

of =0=90°270° 6 = 90°, 270°, 1

(v) (b) When the coil passes through its vertical pOSitiO[ ]
its side is moving parallel to the magnetic flux "
between the magnetic poles, so No change of flux
ocecurs. Hence, no emf is induced in it an
voltage is zero, i.e. at point Q.

(v) (c) Given, N =1000,A =100 cm? = 102m2,

100
v =100 rpm = —=
p rps

d output
(1]

and B=36x10"2T
- Maximum emf produced in the coil is
eo=NBA © = NBA (27v)
=1000 x3.6x1072 x1072 x 2 x 22 x 100
760
=377V [1]

17. Let the lengths of horizontal arms of circuit be x4 and x;
al instants, ty andt,, respectively.

i i
i i
i
I 11
b ox J' x|} X
Il I
x xPx x
f=x1 —f
e [
. Area of loop inside the magnetic field,
A1 = b‘1, AQ = t'Xz
= AA = Ay - Aq= [(Xp — Xy) = 18X (i)
As,  A¢=BAA=BIAX ()
From Eqs. (i) and (ii), we get
A g™ B
Al Al
By Faraday's law of induced em! (in magnitude),
e = i, S8 vB/
Al

e =vBI (1]

(i)

(i)

109

Or
Impedance of series L-C-R circuit is given by

Z=R%+ (% - X
For the impedance, Z to be minimum
Xy =% (1]
Given, C = 0.0014 x200 = 2.8uF =28 « 10™°F
f =5kHz=5x10" Hz
Z is minimum when X, = Xc.

!
or 2afl=——
4 270

1
-
an’t’c
1
= 32 .o 6
4x10 x(5x10°) x28x10

=0.357x 10 > H=0357 mH (]

18. (i) The |-V characteristics of solar cell is

(i)

/

{Open circult voltage)
VOC /

=

1 (Short circuit current )

Isc

(1]
[1/2]

[112]

(a) Suitable band gap (1to 1.8 eV)
(b) High optical absorption

19. (i) This is because of the fact that the mass of a

(i)

nucleus is slightly less than the mass of the
constituents nucleus. This decrease in mass is
called mass defect.

Since, the mass defect in case of {°0 is not exactly
twice of the mass defect in case of $Be, thus the

ratio of the atomic masses is not exactly 2 [1va]
Ordinary water under high pressure is used as
coolant. (1/2)

Or

Given, radius of orbit, r =15x10''m

Orbital speed, v = 3x10* m/s
Mass of earth, M = 6x10%* kg

nh
Angular momentum, Mvr = — orn =

2rvrM

2n (1)
[where, n is the quantum number of the orbt]
2x314x3%10* x15x10"" x6x10™
T a0 ¥ '

=257x10"%or n =26x10™

Thus, the quantum number that characterises the
parth’s revolution is 2.6 x 10" which is too large. (1)
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20. We know that, By, = Brcosd "{')ﬂ
and By =Bsind 0
Here, By =earth's magnelic lield,

By, = horizontal component of magnetic field.
B, = vertical component of magnetic field
and 8 =angle of dip.

(i) Squaring Egs. (i) and (ii) and then adding, we get

Bi+ B8] =B or By =+B2+B? (1]

() Dividing Eq. (if) by Eq. (i), we get

gV—H=lan8 orBy =By-tan 8 ]
Or
Given, R; =10 Q, N, = 30, A =3.6 x10°m?,
81 = 025T

R, =14Q, N, = 42, A, =1.8x 10" 3m? B, =050 T

k4 = ko (spring constants are same)
(a) Using the formula of current sensitivity,
L
ok

"‘Sz _ N2'B2A2k1

ls, NBiAk;

_42x050x18x107°%
30x 0.25x3.6x 1073 (1]

(b) Using the formula of voltage sensitivity,

Ve NAB
kR
Vs, _ NoBoAokify

_42x0.50x 1.8x 10" xkx 10 _

kx14x30x0.25x36x1073 [y
21. Effective emf in the circuit, £ = E, - E,

The net capacitance in the circuit, C = Co
1+Co

Charge on each capacitor,q =C - E = -E‘Q?_{E? -Ey)
CI 1 C? [1]
The potential difference across the plates of Cy,
_9_ CC (E,-Fy)
Ci C+G) ¢

(1]
22. (i) The tunning a radio set to a particular station is
based on resonance of series L-C-R circuit.  [1/2)

i Suco'e"d Physics Clasg .
!

I nan n |
CYy, i) =
(N) he I'CSO a t {feque Y J

o = 27 (where, v = requeng,
1
- VZordlLC
i
= Gie _4;:2 vaL

Substituting values of v = 800 kHz = 80g , ¢

[ =200 pH =200 x10°H
1

fJ"}J{_

and

C =1978pF i
23. Energy of the electron in nth orbit is given by
21r2mk28 4 ) E_Z_
n = h2 n2
72
. E o=
i.e. n% 2
Let,  En(U*)=E4H)
?’E 42 n? H
2
or ka7
n? 1
or fi=3
24. (i) The deviation of a ray through 90°
P
A - >
L 457
B > 1
45:>
Q il
el
(i) The inversion of image without any deviatic”
Q
A 8
8 A
25 ’ i
. The ;
Vac::::"e' With speed of light, .. 3 x 10° m/s "
Given,

1 €y =200 N/C and
eQuency, v ~ SOMHz = 50 x10° Hz

We know that, ¢ < 2ny



1]

" 0 Let ¢y be the work function of the

ng’e Question Paper g

22
s @=2x7x50x10%2 314,40

rad/s
k._f?f_?_“j‘\’ (]
AlsO. T8
_2‘."[)(50)(108
" 3x108  "Obradm !
_Eg 200
By = o *m=667x10~?.r

(1]

o 4 metal.
be the kinetic energies of photoetectronSE jand £,

corresponding to frequencies v and 2v
incident radiation. 2v of the

Using Einstein’s photoelectric €quation, we have
hv = E1 b %

and 2hv = Ez + 4)0

On dividing Egs. (i) and (i), we get

(1]

.. (i

or 2E1+2¢g=Ep +¢g Or Ep=2F;+4¢,

Thus, kinetic energy of photoelectrons is increased
more than double when the frequency of incident
radiation is doubled. [1]

(i) The stopping potential is given as
hv ¢
Vo =

e €

= Y

Stopping
potential

VGI
"'G,q < VOB

“Vo, Vo — V(Frequency) 1]
Or
(@ Given, P = 10 kW =10 x 103 W
Wavelength of radiowaves, A = 500 m

Energy of each photon,
he _663x10°%x3x10°

Metal A
Metal B

E = —=
A 500
E=3978x1072J
P
The number of photons emitted per second” =2
3
_ 106107 55810
3.978x107%®

n =2.51x10%" photon/s [13/4]

) Average frequency, v = 6 x 10" Hz
Energy/area-time = 10710 w/m?
ol 2
Area of pupil = 0.4 cm? = 0.4x 10 “m
Total energy falling on pupil in unit time,

27,

28,

E'=10"%x04x107
~4x10""% Jfs

Energy of each photon,
E"=hv=663x10"x6x10"

=3978x107"%J
Er o 4x107"®

E" 3978x10 "7
= 1.006x 10 photon/s

As this number is not so large as in part (), so it is

large enough for us never to sense the individual

photons by our eye. [1Y2]
We shall increase the value of resistance R, joined in
series with pure semiconductor S in order to maintain
the ammeter reading constant when semiconductor is
heated. (1]

This is because on heating the semiconductor, more
charge carriers are available due to higher thermal
energy and consequently, resistance of the
semiconductor piece decreases. In order to maintain
constant current, the total resistance of the circuit must
remain constant.

Hence, external resistance will rise. [1]

If semiconductor is replaced by a metal and it is
heated, its resistance will increase. To maintain the -
same current in the circuit, we must decrease the value
of R. (1]
1

Using data and lens formula, 111
f v u

Number of photon/s, n =

We have, got mean f =20 cm.

From u-v graph,

As we already know in the case of lens as per sign
convention, u is negative, v is positive, thus the graph is
plotted in second quadrant as shown below

50 45 40 35 30 |A
«—Uu [2]

On the graph, we make a line AB making 45" angle with

X-axis. On this line,u =v (- X =Y)

Therefore, the point where this line AB meets graph,

y =v =2f =40cm (asu = v when object isat2f)

o f=20cm (1]

29, (i) Fromthegiven figure, we can analyse that the chlorine

atom is at the centre of the cube, i.e. at equal distance
from all the eight corners of cube where caesium
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12 5
; tal is elecr;
emiconductor Crys Clricaly _
v, the force o ’*”pi The charge of additional charge U
aloms are placed. Thus, due to symmelry, [Tt becaus is just equal and .
due to all Cs atoms, on Cl atom will cancel oul carriers (1.e. holes) 1S | q tal | 9pp03"e oy,
Since E=Flq (where, F = 0] ol lhe jonised cOreés in the crystal lattice. N
; ‘ tween the centre and the [5!.
i E=0 [ ) Emf induced b@ ng,
(i) The torce on Cl atom at due to a single Cs atom 310 _do _ d(BA) 2
. e’ € a ot “b=p
would be givenby F= — dA
Anegy
) e = Bix—= @
where, r = distance between Cl ion and Cs ion. o ' [y
Applying Pythagoras theorem, we gel Let the rod subtend an angle 0 at centre in time,

r = (0202 + (020)° + (0.20)2 x107'm then area covered by it

= 0.346x10~°m @
e? A

Now, e o BT
4m:0f2 41:50.'2
_ 9x10%(16x107'9)?
(0.346x107%)° 1
2
=192 x10"N A=-f0
This 1s the net force on the Cl-atom due to seven
remaining Cs-atoms. (2] A 2%? = g B %Rz
30. Circuit diagram of LED d = :
(W-he{eI ) =de/df is the angUlar VE|0Ci‘.‘]r
1
-. Emfinduced, e = Eﬂzmﬂ
i
Given, angular frequency, o = 400 rad g,
magnetic field, B=0.5T
- and length of wire, R=L=1m
+
T Metallised ~Induced emf, & =(1/2) x (1)? x 400 x 0.5=100 Vi
Ll (1] (i) Self-induction of a coil is the property by virtue of
(i) Wavelength of light is controlled by band gap (£, ) of which it tends to maintain the magnetic flux linked
semiconductor material. [1] with it and opposes any change in the flux by
(i) Intensity of emitted light by the diode depends on inducing current in it. This property of the coil is
concentration of impurity in the junction diode.  [1] analogous to mechanical inertia, i.e. why
or self-induction is called the inertia of electricty. I
The differences between intrinsic and p-type extrinsic : Or
semiconductors are as (l) Gi\len, inductance of indUClOT.
Intrinsic p-type extrinsic L=80mH =80 x107°H,
semiconductors semiconductors capacitance of capacitor,
These are pure These are prepared by C=60uF=60x107°F, ‘
ser?iqolndugting dfoping a smfall quantity voltage, V =230 v :
material and no of impurity of trivalent and fre _
impurity is added to material to the pure | Do =tz
them Consequently ~ semiconducting Mpedance of the circu, ‘
Ng =Ny =n;. material. As a result, P 1
- Ny >> Ny, =|Lo- E;]
The electrical The electrical
e . or Z=|lw- 1
conductivity is generally conductivity is - Cia,
small and a function of  comparatively high and ® |
temperature alone. mainly a funclign of = [En x50 x 80 x 103 _ 1 . ‘
amount of doping. [2] 21 x50 x60 x10 /|

=1@312 - 5308)| = 275




4 230
7 ?7.96A = B23 A
Current amplitude,
Iy - ‘r|rr|r-.r.\/2 -B823x1.414A
= 11.63 A
(1

() Potential drop across induclor
V, = X = lol |
= 823 x2512 = 2067 V

Potential drop across capacitor

VC :l"xC::fx I_
(

=823 x 5308 = 436.8V

() Curenl, ha, -

[13/2]

1
S 7 x slope of X, -f graph

L 8-0 1
27 400-0 100~
~318x107H 1)
3. 1) principle of potentiometer When an electric

current flows through a wire of uniform cross-section
area, then potential drop through it, is directly
proportional to its length,
i.e. Vol
or V =Kl
where, K is the potential gradient. [1]
Measurement Of internal resistance of a cell First
of all, key K is kept ON and key K is kept OFF.
If no deflection in galvanometer is obtained at length

[, on wire AB,
B R

Ki

(FBHg,
le. Ay =k
then, em of the cell £ = K/1 (0

esistance R is

ONand ar
nin

Now, key K, is also kept ‘
ce box. If no deflectio

applied through resistan .
qalvanometer is obtained at length 12, i-€: AJ
then terminal potential difference of the cell
=Kl (i)
Dividing Eq. (i) by EQ. (ii). W€ get
E_hL
v I

13

The internal resistance of the cell

r.—(s—ljﬁ

Using Eq. (ill), we getr = f:‘_ . |J A
Z]

(2]

(i) (a) Ina potentiometer, we read null point. In
reading the null point, there can be 2

rmaximum error.
Emf of trjg_banery_

Maximum error = — — = ,
Length of the wiré

The maximum error can be reduced by using
longer bridge wire. So, longer bridge wire is
used in potentiometer. (1]

(b) On increasing reactance from resistance box,

current drawn from cell E reduce. So, its
terminal voltage V' increases. This shifts the
(1]

null point towards B.
Or
Resistivity The resistivity of a metal is equal to the

electrical resistance of its wire of unit length and unit
denoted by p and its unit is

area of cross-section. Itis
‘ohm-metre’. (1]
Temperature dependence of resistivity

/ne’t

Resistivity of a metal is given byp=m
mass of an electron, € is charge of an
electron, n is electron density and tis relaxation time.
With increase in temperature, the average velocity of
free electrons increases due to increase in KE and
therefore relaxation time t = A/ v, decreases. As @
result, the resistivity of a metal increases. Therefore, the

resistivity of metal increases with increase in
(1]

where, m is the

temperature.
(i) Forthe metal On the basis of above explanation

the graph between resistivity and temperature can
be plotted as

—

o Resistivityp —

LS
Temperature T(K)—

' - . (1]
(i) Forthe alloy Resistivity of an alloy increase very slowly
with increases in temperature.

s

Resistivity P —»

—

O_Tgmperaiuna T(Ky — 0]
1



(i) For the semiconductor Resistivity of a
semiconductor decreases with increase in
temperature.

Resistivity p —»

O Temperature T(K) — [1]

33. (i) Wavelength of incident light,
) =400nm =400 x10m=4x10""m (1]
For refracting surface AB, i =0°r4=0°

For refracting surface AC, r, = 90°and i, = 8
Using Snell's law at surface AC,

Sin."-2 - 1
Sinf2 l,l
< sin® :l
sin90°
1
- —_— = L Sn 900 — 1
sing “1 Il "'m
= =——=16
“ 0.625
'[given, sin 6 = 0.625]
But the relationis p =12 + {% [given]
16=12 + —"—7—2
(4x107")
b=04x(4x107)
=64 x107"m?
For wavelength, A =5000A=5x10""m
' 14
Refractive index,p =1.2 + 64—’(10?
(5x107")
=1.2%+ o4
25
=1.2 + 0256

=1.456 [1]

ey T

(iy We know thal
1 T 1
g -1l
f R1 qu f
Forglass.Hg = 1.5and for water, u, = 133
1_ (lg _ 1] (_1 _
= f (133 Ry, R,

50, focal length of the lens gets increased, i, the B
ns decreases as P « . :

Or [

(i) Phenomena of redistribution of intensity of jigy 5
to superposition of two light waves, is called

interference.

For sustained interference pattern, the source gy,
Uit

be coherent, i.e. should produce wave having ze,, " |

or constant phase difference. lll

i : A
(a) From the fringe width expression, = EQ

power of the le

With the increase in separation between two gjj 4
the fringe width p decreases 0

<

Q>

(b) For interference fringes to be seen, g
Condition should be satisfied,
where, s = size of the source
and S =distance of the source from

the plane of two slits.
As, the source slit width decreases fringe patten
gets more sharp. 0

(i) For path difference. A, phase difference =2x

= Intensity, | = 4locos? [g)

| = 4lycos? (2?“] =41,
According to the question, 4/5 = K

For path difference % phase difference = %ﬂ

— Intensity = 4l cos?| 2% | = &
3x2 4 2
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