MARKING SCHEME : PHYSICS (042)
CODE :55/2/3
Q.No VALUE POINTS/EXPECTED ANSWERS MARKS &%TR/?(LS
SECTION-A
1. (D) 1 1 1
3
2. (A) v?d 1 1
3. (B) Resistance of the coil 1 1
4. (C) 31.4uWb 1 1
5. (D) Magnetic Flux and Power both 1 1
6. 57 1 1
A) 2%~
(A
7. (C) 1 1
8. |(B)8x10?® 1 1
9. C)P 1 1
10. (B) 1.1 1 1 1
b Ay A
11. | (B) The barrier height increases and the depletion region widens. 1
12. 1 1 1
©)
13. | (A) Both Assertion(A) and Reason (R) are true and Reason(R) is the correct 1 1
explanation of the Assertion (A)
14. | (C) Assertion(A) is true, but Reason (R) is false 1 1
15. | (B) Both Assertion(A) and Reason (R) are true but Reason(R) is not the 1 1
correct explanation of the Assertion (A)
16. | (A) Both Assertion(A) and Reason (R) are true and Reason(R) is the correct 1 1
explanation of the Assertion (A)
SECTION- B
17.
Deriving relation 2
V =IR Yo
S (V=El, r=2") &
A A
! ¥
E= Ap
E=op Yo 2
18. Effect on energy gap and justification
(i) Trivalent impurity Yot s
(i) Pentavalent impurity Yo+ s
(i) Decreases Ya
Justification: An acceptor energy level is formed just above the top of the .
valence band. /2
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(i) Decreases

Justification: A donor level is formed just below the bottom of conduction
band.

Alternatively

EC

~ t

‘20.01ev |
E

Eleciron energy

E, . "~
=0.01 - 0.05 eV

(Note : Award the credit of justification if a student draws band
diagram)

Yo

19.

(a) Obtaining expression for resultant intensity 2

X, = acoswt

X, = acos(at + @)

X=X +X,

= a(cos wt + cos(wt + ¢))
?ycos?
2 2)
7 cosrts?)

=2aco0s = cos(w t+=
2 2

=a(2cos(wt +-=) cos

Intensity

| = K (amplitude) 2 where K is a constant.
#

2)

2 ¢

=41, cos 3

=K (2acos

lo= Ka?= intensity of each incident wave.
(Award full credit of this part for all other alternative correct methods)
OR

(b) Effect and justification
(i) Source slit moved closer to plane of slits 1
(i) Separation between two slits 1

(i)Sharpness of interference pattern decreases

s A

S d
As S decreases, interference patterns produced by different parts of the source
overlap and finally fringes disappear.
Alternatively
As the source slit is brought closer to the plane of the slits, the screen gets
illuminated uniformly and fringes disappear.

Yo

Yo

Yo

Yo
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Alternatively
Interference pattern is not formed.

(Note : Award full credit of this part if a student merely attempts this

part.)
(i) p==2

As d increases, g decreases and fringes disappear.

Yo

Yo 2

20.

Finding ratio of period of revolution

Yo

Yo

Yo

Yo

21.

Finding focal length
Nature of the lens

1%
Yo

For convex lens in air

12[&_1][1_LJ
fa na Rl RZ

For convex lens in liquid.
1:(&_@[&_%
1:I nI Rl RZ

f, 152-165
1.65
=-6.6
ff =-6.6f,
=-99cm

Nature of the lens: Diverging/ behaves like a concave lens.

Yo

Yo

Yo
Yo 2

SECTION-C

22.

(@)

Explaining nature of force
Obtaining expression of force
Defining one ampere

Yo
1Y%
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Yo

Nature of force is repulsive.

Yo

Magnetic field due to current I, at all points of conductor b
1
B, =*'s directed downwards &
2zd
Force experienced by conductor b on its segment of length |
Foo = 151B,
Y
_Alab 1 directed towards left ’
2r
Similarly
Force experienced by conductor a on its segment of length |
directed towards right

F

g
long straight parallel conductors of negligible cross- section, placed one metre

_ /u0 Ia Ib I
d

One ampere is that steady current which when maintained in each of two very
apart in vacuum produces a force of 2x10 ~ N/m on each conductor.

OR
(b) Obtaining expression of torque 2
Drawing diagram 1
/.‘C
f ) ./"/..; / ."ll
{ |,"|l B/,/"" rr, |l|l|.
[ /B | /
f."' - : / 5
i /

."l |I f |'l ;
I

Yo

Yo

Yo

form a couple.
F=F, =IbB
T= Flisin 0+F, %sine

Forces on arm BC and DA are equal and opposite and act along the axis of

the coil. Being collinear they cancel each other.
Forces on arms AB and CD are equal and opposite but not collinear. They
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labBsin &
IABsin 6 (where A=ab & m = 1A)

x B

N
1]
=1

2 3

23.

(a) Factors affecting speed of Electromagnetic wave
(b) Production of Electromagnetic wave
(c) Sketch of Electromagnetic wave

(@) Speed of EM waves v =

1
Jre
Speed depends upon
(i) Permittivity (s) of medium
(it) Magnetic permeability ( ) of medium

(b) Accelerated charges or oscillating charges produce electromagnetic waves

(©)

1/2+1/2

24,

(@) Finding output voltage
(b) Finding instantaneous voltage
(c) Finding current

140 140
(@) V,(rms) = N 100V
v, =Ney 21990460 s500v
N, 0
(b) v, =500/2sin100pt = 700sin100 pt
(c) Power Output = Power Input

I, = leOA

* 500

Yo

Yo

25.

Finding magnitude and direction of current in AG, BFand CD 1+1+1
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2Q B 20
A AW C
L, I
I3 * 6y
3v " e
F Yo
6V +—$ 2Q
G X F :
By Kirchoff’s Laws (at point B)
W+bL= .. (1)
In the closed loop AGFBA 1,
3+2l3-6+41,+213=0
3
L+l== .. 2
2 +ls= 7 ()
From (i) Yo
2m+L=2 (3)
In closed loop BFDCB A
-4|2+6+2|1-6+2|1:0
|2- |1 =0
L=y ... (4)
Putting in (3) Ya
l, = 1A
4
From (4)
1
I2 = ZA
From (2) IB:%A Yo 3
26. .
(a) Three characteristics 1%
(b) Identifying more stable nucleus and reason 1%
(a) Characteristics of nuclear forces :-
1. Saturated in nature
2. Attractive for distances larger than r, and repulsive for distance less than r,
3. Do not depend on nature of electric charge i.e. same for n-n, n-p and p-p
pairs. 1%
4. Much stronger than gravitational forces.
(Any three)
8y . Yo
(b) 4 X' is more stable
The ratio of number of neutrons to the number of protons is more in
f X than 3Y 1 3
2. (a) Drawing schematic arrangement 1
(b) Explaining conclusions 1
(c) Defining distance of closest approach 1
55/2/3 Page 8 of 16
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Gold foil target

Vacuum about 10° m thick

Lead bricks
. Most pass
Beam of | through
a-particles E

About 1 in &UUU
is reflected back

‘mun e ol

—
w-particles

—

‘ \ ZnS Screen
N
Some are
deviated through

a large angle g Detector

(Microscope)

(b) -Entire positive charge and most of the mass of atom are concentrated in
the nucleus.

- Electrons move in orbits about the nucleus just as planets around the sun.

- Size of nucleus is about 10™°m to 10™m.

- Most of the space in an atom is empty.

(c) The distance of the a particle from the centre of nucleus at which the
whole of the initial kinetic energy of the particle gets converted into the
electric potential energy.

Alternatively

The distance of the o particle from the centre of nucleus at which it stops
momentarily and reverses its direction.

28.

Explaining working of full wave rectifier 2
Drawing input and output wave forms 1

Centre-Tap

Transformer

e Diode 1(D,)
|

=

- rd
Diode 2(DD,) SR, Output

G EAMAAN

When input voltage at A with respect to the centre tap at any instant is
positive, at that instant voltage at B, being out of phase will be negative,
during the positive half cycle diode D; gets forward biased and conducts
while diode D, gets reverse biased and does not conduct.

Hence during positive half cycle an output current and output voltage across
Ry is obtained.

During second half of the cycle when voltage at A becomes negative with
respect to centre tap, the voltage at B would be positive hence D; would not
conduct but D, would be giving an output current and output voltage.

We get output voltage in both positive and negative half cycles.

Yo

Yo
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| P Qﬁ'g;
1 3
29. | (i) Since no option is correct, award 1 mark to all students. 1
(i) (D) 800 nm 1
(i) (@) (A) 2
OR
4 1
- _1 J—
(b) (B)sin™| g
(iv) (A) sint Jn? -1 1 4
30. | (i)  (B) The internal resistance of a cell decreases with the decrease in 1
temperature of the electrolyte.
(i) (B) 2.8V 1
(iii) (A) e=V,+V_>0 1
(iv) @) (D)0.2A
OR
(b) (A) 1.00 1 4
31. | (a)
(i) Two differences between interference pattern and diffraction pattern 2
(ii) Intensity distribution graph 1
(iii) Finding intensity of light 2
(i)
Interference Diffraction
1 | Bands are equally spaced Bands are not equally spaced.
2 | Intensity of bright bands is same. | Intensity of maxima decreases on 1+1
either side of central maxima.
3 | First maximaisatanangle A/a | First minima is atan angle i/a
I
(ii)
L 1
Z:I.‘v_ EI.‘-. -1I?~ Q ll?. 2Il Sll
— Path differnce
(iii) Path difference (A)=4

55/2/3
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b= 27rA %
¢= 27r
| =41, cos® ¢
K =4l,cos’ 7 =4l, Yo
Path difference = A
¢o=rl3
T
| =41, cos’ s 1,
3
= 4'0 XZ
_3
= K "
OR
(b)
(i) Drawing labeled ray diagram 1
Derivation of magnifying power 2
(iii) Finding magnifying power 2
(i)
AF—u—ﬂ*!-ﬂ bt
‘1 B [ vepicee %
B’ hﬁ 0 ~a { . L [ = - '%
Ubjct.luc . ,I 1
A
The magnification obtained by eye-piece lens m, ( fBj 1,
The magnification obtained by objective lens m, = VT
Y.
Hence the total magnifying power is ’
m=my,xm, 1
_ v_o(H RJ
—U, f, Yo
- f
(iiym= —(e’ 1
Identification of focal length of objective and eyepiece
f, =100cm 1
f, =5cm 2
‘100
Yo 5
55/2/3
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32.

(1) Obtaining expression for electric potential 3

(@) R
(i1) Finding the value of n 2

(i)

Potential due to the dipole is the sum of potentials due to charges g and -q

1 (g ¢
V=—"17—2-2| --- -—-(1
47[50['1 rzj ( )

By geometry

r? =r’+a’-2arcosé

r; =r?+a’+2arcos@
For r >> a, retaining terms only up to first order in a/r

2
(ior [1_2acosa+a_2j
r r

2 (1— 2acos 6’)
r

Similarly
rl= r2(1+ 2acos€j
r

Using the binomial theorem and retaining terms up to the first order in a/r
1. l(l— 2acos¢9j”2
L or r

1( acos&j
=—|1+ ---
r r

1(1+ 2acos 6’)”2
Pl R

I

1
r, r

Using egn. (1) (2), (3) and p = 2qa
g 2acosd

2

V =

drey, 1
_ pcosd
Arg,r?

Alternatively —

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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r,=r+acoséd
IL=r—acosé

ve (i) ”
dre,\ 1 T,
vo_d ( 11 j

4me, \r—acosd r+acosd 1y
. q 2acos6
_47zgo(r2—a20052¢9j

_p cos 6

- Arg,r? a’
1-— cos’ @
2 Y%

Yo

For r>>a, neglecting ?—z

Pcosé

4rg,r?

(i) Consider the side of equilateral triangle as ‘a

kg,d, + kd,4; n ka,ds
a a a

V=

Yo

b

Potential energy = U= 1y

According to question
u - K@)  kg)ng) k(@ha) _,
a a a
2 2 2
_2i+2i+ﬁzo
a a a
2+2n+n=0

3n=-2

3
OR

Yo

Yo

(b) (1) Statement of Gauss’s Law 1
Obtaining expression for electric field 2
(i) Finding net force on electron 2

(1) Electric Flux through a closed surface is equal to-1, where q is the total
&,

0

charge enclosed by the surface. ¢= a 1
&

Alternatively

The surface integral of electric field over a closed surface is L times the total
&y

charge enclosed by the surface.
PEdS="

&y
(Award Y2 mark for writing the formula only.)
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Surface
2 charge density o

*+ X ———— X >

(Gaussian surface can be cylindrical also)

As seen from figure, only two faces 1 and 2 will contribute to the flux.
Flux E.ds through both the surfaces is equal and add up.

The charge enclosed by surface iscA, where < is surface charge density
According to Gauss’s theorem

2EA=GA/ ¢,

E=0/2¢,

E= zi A wherefisunitvector directed normally out of the plane
&o

A A
r

(ii) E =

According to question

27g,r

E, (at point P) = A
7E N,

10x107°

=——— _ (-))N/C
276, (10x107) =)

. A
E, (atpointP) = —=2
gy,

_ 20x10°
276, (20x107%)
10x10° [ 1

net

(-] N/C
E“Léj -) N/C
=3.6x10° (-j) N/C

Fo =0%E.,

= —1.6x10™° x3.6x10° (—j) N
=5.76x10"N ()

27g,

Yo

Yo

Yo
Yo

Yo

Yo

Yo

Yo 5

33.

(@)

(i) Showing helical path 1%
Obtaining frequency of revolution 1%
(i1) Finding magnetic moment of electron 2

55/2/3
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Yo

v
radius

v, =vsin@ isperpendicular to Band

v, =vcos@ isparalleltoB
Due to v, the charge describes circular path and v, pushes it in the direction

of B . Therefore under the combined effect of two components the charged 1
particle describes helical path, as shown in the figure.
The centripetal force

2
mv
=~ =Baqv, Y
v, _Bar (v, =vsin®) Yo
m
Time period = T = 27"
VL
- 2zm
Bq
1 Bg
frequencyv===—-—
g y T 2zm Yo

(if) Magnetic moment m=1A

| :? =ev 1
=1.6x107"° x8x10*
—1.28x10“A Yo

Yo

M =1.28x107" x3.14x (2x107)?
Ya

=5.127x10* Am* =1.6x10% Am?

OR
b)——— —
(i) Definition of current sensitivity 1
Showing dependence of current sensitivity & explanation 1+1
(i1) Calculation of resistance 2
(i) Deflection produced per unit current is called its current sensitivity. 1
6 NBA
lg=—=—o
I K

Current sensitivity can be increased by
(@) increasing number of turns in coil
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(b) increasing area of coil in magnetic field 1
(c) decreasing K (Torsional Constant)

(any one)
0 NBA
"V KR
If current sensitivity is increased by increasing number of turns of the coil, the
resistance of the galvanometer will also increase. Thus voltage sensitivity 1

may not increase.
(i) v=1,(R+G)

Vv
R=—1-G "

IG
_ 100
 20x10°
=5000-15
= 498502
By connecting 49850 in series with galvanometer it is converted to voltmeter
of range (0-100V)

Yo

Yo

Yo 5

55/2/3 Page 16 of 16
Qcollegedunias

India’s largest Student Review Platform





