metals, the valence band s

1. Metals @ For
completely filled and the conduction band can have
(WO pus.sihilitivs/vilhcr it is partially filled with an
extremely small energy gap between the valence and
conduction bands or it is empty, with the two bands
overlapping cach other as shown in the figure,

| Conduction Band ]

Valence Band

Conductlon Band

Valence Band

On applying even an small electric field, metals can
conduct electricity.

Insulators : For insulators, the energy gap between the
conduction and valence bands is very large. Also, the
conduction band is practically empty, as shown in the

figure.

l Conduction Band ]

I Valence Band |

When an electric field is applied across such a solid,
the electrons find it difficult to acquire such a large
amount of energy to reach the conduction band. Thus,
the conduction band continues to be empty. That is
why no current flows through insulators.

2. In pure germanium, n;=n,=n, =3 X 10" m™
In doped germanium, n} = nn,
nt (3x10°m~*)P  9x10”
AT 2l z M
n, 4.5x10"m 4.5%10

=2x1019m>3
Thus, the electron density in doped germanium will be
2x109m3,

3. Thevolume of the nucleus is directly proportional -

to the number of nucleons (mass number) constituting
the nucleus.

4
gﬂzR3 < A Where R — radius
R oc AY? A — Mass number

OR
R ( A J”’ A, (R, ]”
—=—| or —+=[-L
R, |4, A, R

", J

m, 2/

S— . onservation of linear moment
According 1o law of conservatior Nt

IHence the ratio of thelr masses I

magnitude of py = magnitude of pr,
v, M, 27
Le, vy = iy, or
/
4. Radius of a charged particle moving in a constant

magnetic field is given by

I3 l /
y g | MV ,
N Y e

m, |

my 2 -
= — O [ - - -
. qis ? g1 Il o 1Y
= K.!"n - f]l;/—{f— o Kl]-’l,““ ke ‘f 0L U.H” c‘/
2m m

Energy of photon corresponding transition from orbit
3 — 2 in hydrogen atom.

B= 13.6(5];~§],;J: 1,89 ¢V

Using Binstein photoclectric equation,
E=KE_  +0 = 189=08+¢ = g=L00=~1IcV

5. Mass number, A = 184

Qv;lluc =5.5 McV
Let the velocity of ¢-particle is v and for 180 m, itis V.
184 m y 180m Am
5 & 5
Rest

Use conservation of momentum,
184mx0=180mv - 4my

y= (i)

=— ol
180

Now using conservation of energy,

] |
.—2-(4:m)v2 + -2-(i80m)v’2 =5,5MeV

N .-I.. —— e 7] . l j_' 'l

(Amv?)

2
K'”“(H"IISX(TFI:BJ ]:5.5Mcv

[ =

Here K-l{u =

N —

KB, =
L+45

7 =538 MeV
4

180
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6. In thecircuit, diode D, is reverse biased and offers
infinite resistance, diode D, is forward biased and offers

50 Q resistance. The equivalent circuit is shown in the

€.
fige D,

50 Q

Dy 100Q

1oV 1500

4 -

Total resistance of the circuit,
R=508+50Q +150 Q =250 Q

50Q 50Q
150 Q
I 10V
The current in the circuit,
10V
=4 =——=0.04 A
R 250Q

So, current through the resistance 150 Q is 0.04 A.

7. (a) : Focal length of a concave lens is negative.
Using lens maker’s formula,

1_ (&_IJ(L_LJ
f u'm Rl R2
Here, 4= 1.5, b, = 1.65

m

Also, —:’li <1,s0 [ii - 1) is negative and focal length

of the given lens becomes positive. Hence, it behaves

as a convex lens.
(b) Casel:u=-x,v=80-xf=f

l
AN
T z
2
“
,
VAR
S T 30-x
) 80cm "
1 1 1 1 1
S, —m e +— ...(i)
f V u 8-x x
Casell: u=~(x+20),v=60-x
l/
AN
Cm————— //;
.
VI
: M N7
 x+20 0 60-x
D 80cm

Physics

1 | I
-—-"‘_‘—-L|.._...__, .
f 60-x x+20 (i)

From (1) and (ii)
1 1 1 l
+

o + = x=30cm
B0—-x x 060-x x+20
1 1 1 .
—= +—= [ =18.75cm
f 80-30 30
OR
Objective
From Eyopicce
A RN
“ 7 > :

Here, f, = 15 m = 1500 cm and f, = 1.0 cm Angular
magnification by the telescope in normal adjustment
f, 1500cm
£ 10cm

The image of the moon by the objective lens is formed
on its focus only as the moon is nearly at infinite

=1500

It

m

distance as compared to focal length.
fo=15m

; A
h
Eye lens

Objective lens

i.e., Radius of moon R = 3—:§ %x10® m

R,=174x10°m

Distance of object = Radius of lunar orbit

R,=3.8x 108 cm

Distance of image for objective lens is the focal length
of objective lens, f,=15m

Radius of image of moon by objective lens can be

calculated.
R, h
tanf=—"=—
RO fo
R X 1.74 X 10° x 15
h=—= o _ — = 6.87x10™ m.
R, 3.8 %10

Diameter of the image of the moon,
=2h=1374% 102 m=1374 cm

ezl
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8. Weknow,
K, =eV,=h-1)

v

stopping
potential

h h
or, V.=—v-—-0,
e e

(i) From the graph for the same value of v,
stopping potential is more for material B,

/
as V. =—1(1)—U0)
e

V. is higher for lower value of v,,. Here v; <V,
J
SO " SB > VSA'

(ii) Slope of the graph is given by e which is constant
e

for all the materials. Hence slope of the graph does not
depend on the nature of the material used.

N ,
% Ey=25 c = COS[(ZR x10° @Jt - (n x107 E)x]

m S
E.=0,E,=0
The wave is moving in the positive direction of x.
This is in the form Ey = Eycos(wt - kx)
0 =27 x 10°
210 = 271 x 10°

10. (i) Reflection and refraction arise through
interaction of incident light with atomic constituents
of matter which vibrate with the same frequency as
that of the incident light. Hence frequency remains
unchanged. '
(ii) Energy carried by a wave depends on the frequency
of the wave, not on the speed of wave propagation.
(iii)For a given frequency, intensity of light in the
photon picture is determined by

! Energy of photons nxhv

AXt

= v=10°Hz

area X time

Where # is the number of photons incident normally
on crossing area A in time £,

OR
A A
(a) Angular width, 0 = pl or d= °
Here,A=600nm =6 x 107 m
0=01°= 22X d= T rad d=?
180 1800 .

_ 6x1077 %1800
i

(b) Frequency of a light depends on its source op

So, the frequencies of reflected and refracted light Wili

be same as that of incident light.

Reflected light is in the same medium (air) 5o jyq

wavelength remains same as 500 A.

d =344 x 10" m

A
Wavelength of refracted light, A, = —

w

w,, = refractive index of water.
So, wavelength of refracted wave will be decreased,

11. (a) (i) Herea=1x 10*m,D=15m
A =6000 A =6000x 107" m ;
The distance between the two dark bands on each side
of central band is equal to width of the central brigh
2D\
a
_ 2x1.5%6000x107"

1x10™

band, i.e.,

=18 mm

A 6000%107"°
ii) Angular spread = — = ———
(i) Ang P a 1x10™*

=6x10°m=6mm

(b) Resolving power = 1_;2—7? where d is the diameter
of the objective lens.
12. (i) (d):Refractiveindex ofamedium dependsupon
nature and temperature of the medium, wavelength of
light,
(i) (a) : Here v =5 x 10'* Hz; A = 450 x 10°m
c=3x108ms!
Refractive index of the liquid,
c_ ¢ _ 3x10°
v VA 5x10"x450%107°
=133
(iii) (b) : Here i = 60°; w = 1.5
By snell's law, u = —fﬂ
sinr
sini _ sin60°  0.866
1l 1.5 1.5
sin r = 0.5773 or r = sin™'(0.58)
(iv) (c) : As object is at the centre of the sphere, the
image must be at the centre only.
- Distance of virtual image from centre of sphere
=6cm.
(v) () & Speed of light in second medium is different
than that in first medium

sinr =

©00
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