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1. The required energy band diagrams are given
below:
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2. The force at a distance ris
dU
F=——==2ar
dar

Suppose r be the radius of ™ orbit. The necessary
centripetal force is provided by the above force. Thus,

2
(i)

my
——=2ar

r
Further, the quantisation of angular momentum gives,

(i)

n
myr=—
2n

Solving, equations (i) and (ii) for r, we get
2p2

1/4
r= 5
8amm
OR

Using Einsteins photoelectric equation, eV = hv - ¢
On differentiation, we get eAV = hAv

eAV 16x10"9x(1 23-0)

or h= = =656x1071 T
Av (8—-5)%10
3. /4
(open circult
voltage)
A .
Vs v
B
Igc]
(short-clrcuit
current)

(i) V-I curve is drawn in the fourth quadrant,
because a solar cell does not draws current but supply
current to the load.

(ii) In V-I curve, the point A indicates the maximum
voltage Vi being supplied by the given solar cell
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when no current is being drawn from it. Vi, is called
the open circuit voltage.
(i) In V-I curve, the point § indicates the maximum
current I, which can be obtained by short circuiting
the solar cell without any load resistance. I is called
the short circuit current.

4. (i) The kinetic energy (E,) of the electron in an
orbit is equal to negative of its total energy (E).

[y = -l=-(-15)=15¢V

(ii) The potential energy (E,) of the electron in an
orbit is equal to twice of its total energy (E).
E,=2L=-15%2=-30¢V

(iii) Here, ground state energy of the H-atom
=-13.6eV

When the electron goes from the excited state to the
ground state, energy emitted is given by
E=-15-(-136)=121eV=121x16x10""]

Now, E = ft—c
A

he 6.62%x107* x3x10®

= —

E  121x1.6x107"

A=1.025%10"m

A=1025A

5. Two p-n junction diodes can be used to make
full wave rectifier which is used to convert alternating
current into direct current.

Centre- Tap

Transformer
X
% R, Output
Y

A full wave rectifier consists of two diodes connected
in parallel across the ends of secondary winding
of a center tapped step down transformer. The load
resistance R; is connected across secondary winding
and the diodes between A and B as shown in the
circuit.

During positive half cycle of input a.c., end A of the
secondary winding becomes positive and end B
negative. Thus diode D, becomes forward biased,
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D, reverse biased. So diode D, allows

whereas diode
oughit, w hile diode D, does not,

the current to flow thr
and current in the circuit flows from 1), and through
load R, from X'to Y.

During negative half cvele of
of the secondary winding becomes negative and
end B positive, thus diode D, becomes reverse biased,
ard biased. So diode D, does

input a.c., end A

whereas diode D, forw
not allow the current to flow through it but diode D,

does. and current in the circuit flows from D, and
through load R, from X to Y.
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Input-Output waveforms

Since in both the half cycles of input a.c., electric
current through load R; flows in the same direction,
so d.c. is obtained across R;. Although direction
of electric current through R, remains same, but its
magnitude changes with time, so it is called pulsating
d.c.

6. Fusion reaction, ‘H + ‘H =t He +n

= final B.E. — initial B.E.
=773- (273+223)

Energy released
3.27 MeV.

7. Refractive index (W) : Refractive index of a
medium is defined as the ratio of the speed of light in
vacuum to the speed of light in that medium. i.e.,

¢ _ speed of light in vacuum

vy speed of light in medium

Given figure shows the refraction of a plane wavefront
at a rarer medium i.e., v, > v

Incident
wavefront

Refracted
wavefront

Let the angles of incidence and refraction be i and r
respectively.
From right AABC, we have,

sin ZBAC =sini= -BE

From right AADC, we have,

) " . AD
sin ZDCA =sinr= —
AC
sini _ BC _ "lt
sinr  AD vyl
sim’ v ,
or —=—L= pa (a constant)
sinr 1'2

This verifics Snell's law of refraction. The constant §h
is called the refractive index of the second medinm
with respect to first medium.

8. (J) k——:a-—-ru——;,—"! Tl

(b) For constructing compound microscops, L.
should be used as objective and L, as eyepiece beczuse
both the lenses of microscope have short foczl lenzrhs
and the focal length of objective lens should be smalier
than the eyepiece lens.

(a)

(b) Advantages:

(i) Itis free from chromatic aberration.

(ii) Its resolving power is greater than refracting Tipe
telescope due to larger aperture of mirror

(¢) (i) The objective ofatelescope have alarzer foc2l
length to obtain large magnifying power and greztsr
intensity of image.

(i) The aperture of objective lens of 2 telescope
taken as large because this increases the light gatherz
capacity of the objective from the distznt object.
Consequently; a brighter image is formed.

9. (a)Two features of Einsteins photodlacmic
equation:

(i) Below threshold frequency v, correspondin
W,, no emission of photoelectrons takes place.

(ii) As the number of photons in light depen :l on TS
intensity, and one photon liberates one photoziermos.

=
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So number of emitted photoelectrons depend only on
the intensity of incident light for a given frequency.
(b) Below threshold frequency no emission takes
place. As there is no photoemission from surface P
i.e., the frequency of incident radiation is less than the
threshold frequency for surface P.

From surface Q photoemission is possible i, the
frequency of incident radiation is equal or greater than
threshold frequency. As the kinetic energy of photo
electrons is zero i.c., the energy of incident radiation is
just sufficient to pull out the electron from the surface Q.
Work function for surface Q, Wgo = hv.
AsKE.=0;v=v,=10"Hz
Wo=66x10""x10"=66x10""] = 4.125eV

10. Image is formed behind the lens.

v=+4+8m
. . I v 1
As the image isreal, m=—=—=——

O u 3
u=-3v=-38m)=-24m
According to lens formula
l_l:.l = _1_____1_=-1_ or f:ﬁm
v u f 8§ 24 f

Refractive index of the material of the lens is
_ Wavelength of the light in free space 4, _ 3

* = "Wavclength of light inside the lens 2,
0
According to lens maker’s formula

1 (u-1) .
—=——— or R=flu-1
TR fiu-1) (i)
Substituting the value of p and fin eqn. (i), we get
R=(6m)(1.5-1)=3m

11. (a)

Uses Part of Frequency

electromagnetic range

spectrum

(i) |Inradar |Microwaves 3x10°Hz
system to3 x 10" Hz

(ii) [Ineye Ultraviolet 8 x 10" Hz
surgery to 8 x 10" Hz

(b) In e.m. waves, the ratio of amplitudes of electric
and magnetic field is always constant and is equal to
the speed of e.m. waves. i.e.

¢ 5 (where E, and By are peak values)
0
OR

(a) y,=acoswt,y,=acos(0t+¢)
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where ¢ is phase difference between them. Resultant
displacement at point P will be,
y=y,+y,=acoswt+acos(wt+ §)

= a [cos ot + cos (Wt + )]

=a[2ms (ot +;1)t+¢) cos(mt —(zuz —¢)]

y=2acos(mt+g)cos(g) (1)

Let y= ZHCOS(%) = A, then equation (i) becomes

y= Acos[wt+9)

2
where A is amplitude of the resultant wave.
Now, A=2a cos(%)

On squaring, A% =4a® cos® (%)

(b) Condition for constructive interference,
cos A¢p=+1

2n%=0,2n,4m..

or Ax=nA;n=0,1,2,3,..
Condition for destructive interference, cos Adp = - 1

Zn% = m,3m,5™...

or Ax=(02n-1)A/2

wheren=1,2,3...

12. (i) (d) : Total internal reflection is the basis for
following phenomenon:

(a) Sparkling of diamond.

(b) Optical fibre communication.

(c) Instrument used by doctors for endoscopy.

(ii) (d) : Total internal reflection (TIR) is the
phenomenon that involves the reflection of all the
incident light of the boundary. TIR only takes place
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when both of the following two conditions are met:
The light is in the more denser medium and approaching
the less denser medium.

The angle of incidence is greater than the critical angle.
(iii) (¢) : If incidence of angle, i = critical angle C,
then angle of refraction, r = 90°

(iv) (b) : In optical fibres, core is surrounded by
cladding, where the refractive index of the material of
the core is higher than that of cladding to bound the
light ravs inside the core.

(v) (b) : From Snell’s law, sinC = n, =0
¥
where, C = critical angle = 30” and v; and v, are speeg
of light in medium and vacuum, respectively.
We know that, v, =3 x 10° m s’

. o V1
sin30° = 3
3x10

1 _
— v =3x10° x> =) =1.5%10% ms™!
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