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SOLUTION

SECTION — A

Q. No. 1 2 3 4 5 6 7 8 9 10
Ans. B B C C D D D A A C
Q. No. 11 12 13 14 15 16
Ans. C A B A C A
SECTION -B
17. Inforward bias direction of applied voltage (V) is opposite to the barrier potential V. As a result,

18.

19.

the depletion layer width decreases and barrier height is reduced. Due to the applied voltage,
electrons from N-side cross the depletion layer and reach P-side. Similarly holes from P-side
cross the junction and reach the N side. This motion of charge carriers on either side gives rise to
current. The total diode forward current is sum of hole diffusion current and conventional current

due to electron diffusion. The magnitude of P-N junction diode is usually in mA. [2]

P — Positive
N —> Negative
‘.’
|
=
_ _h _h
Total energy of electron Ee=mc“and AL = — = m=—
mv AV
2
Ee = hi
AV
2
For energy of photon Ep = e therefore Ee = hixl _c
A Er Av hc v
c>v So E.>Ep [2]
. A+d,
"ug 153 S
Here, ®ug = 1.33, %y = 1.53, A = 60°, Wug =a—g =—=1.15"" Mg =7
u, 133 sin 2
2
wz Vit xsin%:l.lSsin 60 0575 = A %m gyt (0.575) = 35.1°
dm=35.1x 2-60=10.2° [2]
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20.

21.

22,

Ro = Ro (1 + af) .. 117 = 100(1 + a.0)

0= 117-100 _ 17
100 & 100x1.7x107*

m= & =—4 B
hl
I . 1.5—x A

=1000°C [2]

Let the lens be placed at a distance x from the & X 5
object.
Thenu=-x, and v=(15-x) B

usingm = 2, we get—4= 15-X L x=03m
u

The lens is placed at a distance of 0.3 m from the object (or 1.20 m from the screen)
For focal length, we may use
f f 1.2

or

— =——— = f==—=024m [2]
f+u f+(-0.3) 5

OR
Here, fo=144cm; f.=6.0cm, MP=?, L =7

MP:%:%:—M and L=fy+f.=144 + 6.0 = 150.0 cm.

SECTION -C
Na
235

23
Energy released = ;\I—?g x 200 MeV = % x 200 MeV =5 x 10%® MeV

Number of atom in 1 gm of U*** =

=(5x 10%®) (1.6 x 10*J)=8x 10"
_ 8x10%Y
3.6x10°

KWH = 2.22 x 10* kWH [3]

OR

Binding energy per nucleon

o

Mass number

In fission : nucleus A breaks into B & C }
In fussion : P & Q fuse to result in nucleus R
In both cases the net B.E. increases resulting in energy release.
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_ka? —ka? 2 _3kg? -q q -
23, U;= K7, ZKa°, ko _ —3kq A S

r r 2r 2r

_len 2 2 2 e 2 q —-q —-q

r r 2r 2r U,

24. Wavelength in Hydrogen spectrum

Lll L
A ny n;

For maximum wavelength in Balmer series

n=2,n,=3
R {i_i}
kmax 22 32
36
max — 5R ..(1)
For minimum wavelength
n,=2,n,=oo
1 1 1 4
—=R|=—-——|; Ayin =— .2
}Lmin |:22 OOz:l min R ( )
Eq. 1)+(2)
P 3 3]
}"min 5
25. Terminal voltage of first cell
V1=E1—Ir1 (1)
Terminal voltage of second cell
V2=E2—Ir2 (2)
Potential difference on the ends of external resistance 'R’ ; £
1 2
V=Vi+V, L wnini
IR=(E1—1Ir) + (E2-1rp) | |
V'
IR=E;1+Ex-I(r; + 1) R
|[R + (r1 + rz)] =E;+E, VTlIR
E,+E
R+(r+r,) +Ee& Mg
| o E.. H
From equivalent circuit | = ' ..(4) I R tl
R+ AA—
Compare equation (3) and (4) Equivalent circuit

Eeq =E1+Ep|and |, =1 +1,

If the cell terminal has to be reversed then |E., = E; —E,| where E; > Ezand |1y, =1, +1,| [3]
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26.

217.

Ampere’s Circuital law :
According to it, the line integral of magnetic field along a closed path is equal to o times the
total current threading through it. i.e.

Cﬁ B.d/= poxl

cﬁ Bd/cosO = p,Zl

$Bdrcos0 =piq (1, +1,-13) [1]

Closed loop
Magnetic field inside a long straight wire with circular cross-section :

Let current | is uniformly distributed in whole cross section area of wire. Radius of wire is 'a'.

Now we consider a circular loop of radius r passing through point P and applying Ampere's

circuital law —
— — . | .
$Bdl = p,zl : :
| |
Bd/cosO=p,—r :
¢ @ il
,
0=0° | d/
Circular
P
B x 2nr Z Mol r? B = constant closed |
a2 Ir2 loop i
EI = —2 3
a 1
|
|
in — 27‘53.2 in | :
Y1 E Electric c
field ——
“UDNADUTR
! X [1]
B Direction of
JommmnS = propagation
,/B of EM wave
Z Magnetic
field
Properties of electromagnetic waves :
(i) These waves are generated by accelerated charge. [1]

(i1) These waves have energy and momentum. These waves apply pressure, when incident on surface.

Amplitude of electric field : Ey =ByC
E, =50 %1078 x3x108
E, =150 V/Im [1]
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Laws of Electromagnetic Induction :

(i)  First law : Whenever there is a change in the magnetic flux linked with a given coil, an
emf get induced in coil. The induced emf lasts as long as the magnetic flux linked with the
coil changes.

(i)  Second law : Rate of change of magnetic flux linked with a coil is directly proportional to
the induced emf in it.

If 1 is the initial flux at t;

If ¢ is the final flux at t;

b=y
t2 _tl

A Ke

At
K = proprotionality constant
For all practical purpose, K=1

For small time,

In above equation, direction of induced emf is not well defined & emf without direction is
useless. [1%4]
The direction of included emf was given by Lenz.

Lenz's Explanation : Emf induced in a coil opposes its cause. In other words, direction of an
induced emf is opposite to the change in magnetic flux responsible for its production.

The induced emf in a circuit equal to the rate of change of magnetic flux through the circuit.
Mathematically, the induced emf is given by

The negative sign indicates the opposition of an induced emf. In case of a closely wound coil of N
turns, change of flux associated with each turn is same. Therefore total induced emf is given by

e=-N %
dt
The induced emf can be altered by altering the number of N turns. [1%2]
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Conversion of MCG into Ammeter

An ammeter is a device that measures current
in an electric circuit. For an ideal ammeter,
resistance is almost zero. A MCG can be
converted into an ammeter by connecting a
low resistance called 'Shunt in parallel with it. Paltgh |
In parallel grouping of resistances, potential

must be equal

Ammeter

-1,
(Path 11)

Vpath 1 = Vpath 11
,G=(-1yR

|
R, shunt:[I gl JG [1%]

g

Conversion of MCG into Voltmeter :

A voltmeter is a device that measures potential difference across two points. For ideal voltmeter,
it's resistance is inifinite.

A moving coil galvanometer can be converted into a voltmeter by connecting a very high
resistance in series with it.

= +G) T
V=13 (Rn+G) T T Voltmeter
Vv /" Rhigh ™
—=R,+G — ()——
I h » |‘\ '\/\/\I ® ,,' >
g lg g
1 e
g

Characteristics of MCG :
(i) It's sensitivity is very high.
(i) It has linear scale because electric current is directly proportional to deflection produced in

the coil.
(itli) A MCG can be converted into ammeter or a voltmeter. [1%4]
SECTION -D
29. (i) (b)

Voltage drop across R.
VrR=Vg-VN=5-0.7=43V
Here, Imin=1%x 10 A

\A 4.3

- =4.3x10°Q = 4.3kQ [1]

R = _R
- 1mm 1X1O4
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(ii)

(iii)

(iv)

(i)

(i)

(iii)

(b)

I=6mA=6x10"°A;

VR=V,-Vn=5-0.7=43V
V. 43

| 6x10°

=717Q

(d)
Here, Vg =6V; Vy=0.7 V,
VR=6-0.7=53V
Power dissipated inR =1 X Vr
=(6x10°% x53=31.8x10°W
=31.8 mW
(b)
Vi=Vpi+Vr=0.63+6=6.63V

OR
(©)

In the given circuit the junction diode is forward biased and offers zero resistance.

V-1V 2V
200Q 2000

The current, | = =0.01A

(d)
Path difference product is
3

Ax=>7R-ZER=1R
2 2

For maxima : AX = nA
ni = nR
- r=R n=1,23 ..
n
Thus, the possible value of A are nR, ?ﬂ

3
(d)

Imax.

( )
Limin. (ﬁ_@)z

(

(

max.

(b)
Maximum intensity, Inax = (\/EJF\/E)Z

Here, 11 =1, = Io/2 (given)

[1]

[1]

[1]
[1]

[1]

[1]

[1]



Physics ALLEN®
(iv) (d)

Phase difference ¢ = %x path diference

21 A =« 29
=—x—=—=0p0° Asl =1 COS™ —
=63 -

2
60° V3) 3
I=lgcos? —=lpx | = | =2
0 0 (2] 4 0
0
OR
(iv) (c)
Here A’ = a? +a5+2a,a,c085 ~a;=a,=a

A? =23 (1 +cos 8) = 2a° (1 + 2 cos? g—l)
A2 o cos? O
2

Now I oc A% -+ | oc A? coszg = | occoszg

SECTION - E

31. (@ (i) Refraction of Plane Wavefront through prism : When plane wavefront incident on thin
prism, then refracted wavefront is also a plane, but tilted towards the base of the prism.

K, A L
Refracted
—
Incident plane
wavefront
plane
wavefront |
B C

(i) Refraction of plane wavefront by a convex lens : In this case when plane
wavefront (ACB) incident on convex lens, then the refracted wavefront is spherical
and converges to the focus (F) of convex lens.

A
Refracted
Spherical wavefront

%

Incident
plane wavefront

Radius of spherical wavefront = Focal length of convex lens
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(iii) Reflection of a plane wavefront by a concave mirror : The incident plane
wavefront on concave mirror becomes spherical wavefront after reflection and
converges to the focus (F) of concave mirror.

A
— Reflected
Spherical
wavefront
C—F
/3
Incident

plane wavefront

Radius of spherical wavefront = Focal length of concave mirror

_ Radius of concave mirror @l
2
(b) y,=acos ot ...(1)

Yy, = acos (ot + ¢) ....(2)

Resultant displacement will be given by -

Y=Yity,

y = a [cosot + cos(wt + ¢)] {cosC+ cosD = ZCOS(CZ DJCOS(C;DJ}

y = 2a cos(¢/2) cos(mt + ¢/2)
Amplitude of resultant wave :
R =2acos(¢/2)|

Resultant intensity :
| = KR? = | = K[4a® cos*(¢ / 2)]

— — — 2
I,=1,=1,=Ka

| = 41,c0s°(¢/2)

For constructive interference :
6=0,2m4n, ............ =2n7
=K (42%) = =4I,

For destructive interference :

O=m, 37,57, .coeeannnns =(2n-)rn
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Average intensity :
<|>=4l,<cos’$/2 >
_ 1
<I>= 4IO(EJ
<|l>= 2|0 [2]

OR
(@ Lens maker's formula : Lens maker's formula gives the relation between focal length of

lens, refractive index of it's material (i) and radii of curvature of it's two surfaces.

(i)
(object) O \ L (image)
u <«<—R—>
v
C
Applying refraction formula -
1t _lzﬂvlz_l (D)
v, u R,
(i)  Refraction through spherical surface ADC — A

I1 = virtual object
I = final image

From refraction formula -

vV v, R,

a1 -l

or Ll_ it 1ok,

vV oV, R,

10
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Adding eg. (1) and (2)

1 1 1
or ?:(1“2 _1)(R__R_] {ir2=n

%: (n —1)[i—ij This is lens maker's formula.

If lower half of the concave mirror's reflecting surface is covered with an opaque
material then the intensity of image formed by mirror will become half. [3]

(b) Two Reasons :

(i)
(i)

There is no chromatic aberration in reflecting type telescope.
Resolving power of reflecting type telescope is greater than refracting type telescope.

Focal length of both the lenses :

Magnifying Power,

@ ()

(i)

f f, = Focal length of objective lens
M=-2 M=8, L=f,+f =18 .

f, f, = Focal length of eyepiece

fO
8=—"=1 =8f, ..(1)
and 18 ="y +f, ...(2)

= 18=8f +f, =|f, =2cm

and |f, =16cm [2]

Equivalent capacitance in series combination

Cs:%,C:10uFandn:10

10
Cs= EMF = |C, =1uF
Equivalent capacitance in parallel combination
Cp=nC= C,=10x 10puF = |C, =100 uF [1]
Product of capacitances = Cs x Cp = 14F x 100pF = 100 (pF)?
C =4 pF (in Air)
Capacitance after completely filled dielectric substance,
Chn=KC{K=2}
Cn=2x4puF = |C_=8uF [1]

11
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(b) 2UF 2UF
AT | AT ||
8UF 1uFJ:L1pF 8UF
T 1uF
j . = W= = g
AuF; 4uF 8uF ApF\ \
i B —|_ B B
Cag = 5F [3]
OR
@ (@) Cux4
Capacitance gets doubled
. 1
i Coc—
(i) <3
Capacitance reduces to half. [2v2]
(b) %:mF ....Given
(i)  Effective capacitance in parallel
Co=3C=3x3uF = Cy=9pF
(i) U= Leove
2
u ©C
S0 9 34 [272]
P C, 3

(@)

(b)

As the iron rod is inserted, the magnetic field inside the coil magnetizes the iron rod,
increasing the magnetic field inside it. Hence, the inductance of the coil increases.
Consequently, the inductive reactance of the coil increases. As a result, a larger fraction of
the applied ac voltage appears across the inductor, leaving less voltage across the bulb.
Therefore, the glow of the light bulb decreases. [3]
Impedance of LCR circuit,

2 2
Z=\/R2+(m|_—ij = Z=_|R*>+| 2rnfL- L
oC 2rnfC

1 _— .
At resonance, oL =—C, Therefore Z = R and LCR circuit behaves as a purely resistive
®

circuit.
: 1
(i) Iff>f,then oL >—
oC
Thus, reactance of LCR circuit is inductive. In this case current lags behind the
voltage in phase.
1
(i) Iff<f,thenol <—
oC
Then, reactance of LCR circuit is capacitive. Therefore, current leads the voltage in
phase. [2]
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()

(b)

OR
Expression of Motional Electromotive Force : Let according to diagram, a conducting

rod PQ of length ¢ is moving with velocity (v) in plane of paper. A magnetic field B is

acting perpendicular to the plane of paper. Free electrons present in conductor are also
moving perpendicular to the magnetic field. Lorentz force acting on free electrons is given

by :
F., = evB sin 90°

F,=evB

The direction of this force is given by Fleming left hand rule and acts towards end 'Q". Due
to this force negatively charged free electrons move towards end 'Q' leaving positive
charged ions at 'P'. Resultantly the end 'P' becomes positively charged and the end 'Q’
becomes negatively charged, which develops a potential difference () across the ends of
the conductor. So, electric field gets induced in the conductor (E :%j Now, this electric
field exerts electric force on electrons

i.e. F, = eE (towards end P)

In equilibrium state

F=F X ><+R+>< X X X
- X T X x X X
GX%ZEVB XE Txvx X X
Fmn
Motional emf  e=vB/ B 2 = [3]
N 400 X xQ x X X X
Given —S=——=
N, 100
V, = 120V
; : N
(i) Transformation ratio = Y 4
P
. . Ng | _ B
(i) Vo=V, o =120 x 4 = 480V [2]
P

13



