CBSE Class 12 Physics Compartment Answer Key 2017 (July 17, Set 1 - 55/1)

SET:55/1
MARKING SCHEME
Q. No. Expected Answer/ Value Points Marks Total
SECTION A Marks
Qi e———————— 1
+Q 1
Q2 Ratio of amplitude of modulating signal A,, to amplitude of carrier
wave Ac
Alternatively:
_ Anp %
It 1s kept less than one to avoid distortion . 1
Q3 Accept both the answers : 1
A :+ve:; B: -ve
or A:-ve: B:+ve 1
Q4 Resolving power 1s same ( it does not depend on focal length of the 1
objective.)
Alternatively: Ratio of resolving power = 1:1 1
Q5
Definition 2
ST Unit 2
Conductivity.is reerprocal of resistivity %
1
o=—
p
ST unit : S(siemen ) 72 1
SECTION B
Q6
Definition 1
Calculation of Speed 1
1. Refractive index of a medium i1s the ratio of speed of light (¢ ) 1
in free space to the speed of light (v) 1n that medium.
C
U= -
%
11.
C 1 1/,
= v sin L
3 x10° 1
B 30
Y /50
30 ] . '
v=%x3x10=1.8x10 m/s /2 2
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Q7 . .
Einstein’s equation V2
Expression for v 2
de Broglie relation 2
de Broglie wavelength 2
When work function 1s negligible, we have, from Einstein’s equation
1 - hc 1/
2 T
oo PV — th 1/2
\ mA
~h
Ade = — 1,
, h |mA
B = = |54
m 2hc
| h4
- \ 2mc 1/
OR
de Broghie formula 2
de Broglie hypothesis 2
Bohr’s quantization condition 1
h
We have A = g
BV,
?) . 1/,
By de Broglie’s hypothesis
21T, = nA n=1223 y
nh -
L AT, =
muvy, 1/,
nh
S MV, T -
n'n 2}'1' 1 /2 2
Q8 .
Two characteristics 2+ 12
Plot of PE 1
a)
1.  Nuclear force 1s much stronger than coulomb or %
gravitational force.
11. It 1s a very short range force therefore leads to saturation %)
of forces.
ii1.  Nuclear force 1s independent of charge
[Any two]
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b)
Al
g 19
2 o I'.
% ?! -~ 4+
) —IA:)I'"-._.-'/-’ 2
f+ ] 2 3
r (fm]
Q9
Two points of Distinction 1 +1
1.  Sky wave propagation uses retlection from 1onosphere 1
whereas space waves propagation uses line of sight of
propagation.
1.  SKy wave propagation is for waves of frequency between 3 to 1
30 MHz whereas space waves propagation 1s preferred for
waves of frequency more than 40 MHz
[ Also accept or any other correct distinction] .
Q10
Emf of cell 1
Internal resistance 1 .
a) E=VforI'=0 1
o E — 6 V 1/2
b) E=V&ir 1
6 =4+
r=2% % 2
SECTION C
Ql1 .
Effect on capacitance 1
Effect on charge 1
Effect on energy 1
: €, A v &
1. C =
d
Cr:KEOAzﬂeoAZEC 1/,
d 3 d 3
11.  V remains same since battery 1s not disconnected &
~Q =CV
10 10
= —(CV =—=—0
3 3 1/,
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: B l y
i Ene;‘gy density, ug=-¢€, E
Efgl
I
ud — E K EO E 1/2
_ 1o (1)2
2 9 \d
10 /1
-2(2e,
9 \Z
10 Y2 3
Q12
Graph of BE 1
Calculation of energy released 2
a)
1
| ~_Mads number (A)
b) Energyreleased
=[(110+130) x 8.5 -240 x 7.6] MeV 1
= 240(8.5 — 7.6) MeV
=216 MeV 1 3
QI3
Explanation / reason 1
Finding intensities 1+1
a) Interference pattern will not be observed as two independent 1
lamps are not coherent sources.
b) I; = 4I2cos? (%) =412 ¢, =0 1
I; = 415 cos” G) =0 ¢,=m !
[Note: Give full two marks if the student just writes : Ratio = oo
(as 1, = 0)] 3
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Ql4
Derivation of total energy expression 2
Wavelength of H, line 1
mvsi 1 e’ Y2
T - 41e, r;,%
2 1 2
S MVULT, = e
o de,
nh
Alsomvy, r, = — (Bohr Postulate) .
2
R — d 1
" 2e,nh
Now total energy £ = —KE
12
¢ E — _E mvn
_ _—me® 7
8e,nh?
For H, line n;, = 3, ny = 2
1 ) 1 l 1 4 /2
“7=RlE= 5
5
=1.1 x 107 |2
36
1= 2% 10~7/m =655nm
5.5 % 3
Q15 5
Name of em waves 1
Method of generation 1
Two uses 2+ 2
1
X- rays
Produced by bombarding a metal target with high energy electrons. 1
Uses:
1.  Used in diagnosis of bone fractures/ 12
11.  Treatment of some forms of cancer % 3
| or any other use]
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Q16

a) Diagram of magnetic tield line pattern 1

b) Calculation of Magnetic field 1 %2
Direction 2

12

12 3

Q17

Reason for use 1n reverse bias ]
Working Principle 1
Whether it can detect |

The tractional change, due to photo etffects, on the minority charge
carrier dominated reyerse bias current, 1s much more than the
fractional ¢change in"the forward bias current. Hence, photodiode 1s
used 1n reverse bias.
Working principle of photodiode:
1.  Generation of e —h pairs due to light close to junction.
1.  Separation of electrons and holes due to electric field of the
depletion region.
Detection 1s possible it £, > E,

hc
Ep=="1

hc
=—el/
eA

6.63X10 3% x3x 108

- 1.6x1019%400x 109 =3.1 eV(>Eg)

= It can detect this light

Va
2.

12

e
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Q18

Circuit diagram
Expression for voltage gain
Explanation for 180" phase difference

V, AV g R;
A, =2 = —_.p K
V™"v. 7 ralg Bac r

Vee=Ver + IcR;

oo AVCCzAVCE + RLAIC = )
oo AVCE = —RLAIC

OR

Circuit of full wave rectifier
Working Principle
Input and output waveforms

Hence, change in output 1s negative when the input signal 1s +ve.
This shows 180"phase difference between input and output signal.

Circuit diagram; input and output waveforms;

Centre- Tap
Trmlsﬁ:u_ﬂ*::l.m'

Diode 1{D,)

é . s P

E-'li"ﬂti & X .

; T-El[] i

s s B L S e ||_p ﬂl_llput
2

T

— Y

- Fsi
i
|
|
|

/,_\\\ - |
N )

Wavelorm al A

I
R N R
o | Due 1o r Due o | Due (o
4] Dy 1 Doy j Dif 1 D,y
ol L - '
O ‘ |
E I

Cutput "'"'E"":f_ﬂ‘m Wavelorm al B
il

12

12

12

%:
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Working Principle:
When A 1s +ve, B 1s negative
Only D; conducts because it 1s forward biased Current in R; flows %
from X toY
When B is positive and A is negative, only D, conducts and Current 12 3
in R; 1s once again from X to Y.
19
2 Three factors justifying the Need for modulation  1+1+1
1.  Size of antenna — The antenna should have a size comparable 1
to the wavelength of signal (at least ’1/ 4)- For low trequency
(unmodulated) signal A may be a few km. It is not possible to
have such a long antenna. Hence low frequency transmission
1S not possible directly.
11.  Power radiated by antenna — Power radiated by an antenna of ”
2
length € 1s proportional to (f/ /1) . Theretore, for same £,
power radiated increases with decreasing A 1.e. increasing
frequency. Hence, for low frequency signal, power radiated
by antenna 1s very small and good transmission of signal 1s
not possible.
iil. Mixing up of signals: All the low frequency (baseband)
signals from various transmitters, can get mixed up because 1
they have the same tfrequency range. They can be separated
only if communication i1s done at high frequency and different
band of frequencies are allotted to different transmitters. 3
Q20 ) ¢ —\)
Definition of-current sensitivity 1
Ratio R]' / RZ 2
Current sensitivity of a galvanometer 1s detlection per unit current 1
| ¢ NAB
Alternatively: [, = — = ——
-4 R 8 : R
o 1 1
—_— —==> — —
In circuit (i) 66 412 R4 ; ()
In circuit (ii) — = —=> R, = 4 () Y2
R, 8
. Bi_2
e~ 1 3
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Q21
Graph of emft 2
Graph of energy stored 2
Ratio of energy stored 2
a)
dl
/dt e §
1%
=
I (L =12nH)
v ] (L — 3OHH)
b)
(L=30mH) q,-12 mH)
N 1/2
u
|
1. .
Uuq B ELll%
w, 1. . %!
2 71,21%
But 111 = &1, (power dissipated 1s same) 1/,
BB _ M = ]
S alraill » ( — issame and € = Ldt) ”
u Ly (Lz)z
=B
2 _ 2 _
AT 2.5 3
Q22
Variation of intensity 1
Separation between maxima 2
a) Intensity of diffraction pattern drops rapidly with order n because
every higher order maxima gets intensity only from an - part of 1
the slit. The central maxima gets intensity from the whole slit
(n=0)
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1* secondary maxima gets its intensity only from 1/3 of slit
"¢ secondary maxima gets 1ts intensity only from 1/5 of slit
and so on.
b) Position of 1* maxima on the screen:
x| = %%D , 11 = 590nm 72
3 1
Xy = EfD ; A, = 596nm 1/,
Separation Ax = x, — X %
3D
=-=(12 = 44)
_3(__%2 -9
_2(4x10—3)><6><10 o 72 3
=45x10"°m
SECTION D
Q23 .
Two values of Mr. Hiorki 1
Two values of Mr. Kamath 1
Meissner ettect 1
Value of u, 1
a) Eager to share 1ideas and knowledge; Professionalism; 12+ 12
Environment friendly nature. (any two)
b) Eager to learn (open minded); observant; appreciating good 12+ 1
1deas.(any two)
c) Phenomenon of perfect diamagnetism 1n super conductors 1
T § 1 .
SECTION E
Q24 -
a) Statementof Guass’s law |
Derivation 2
b) Electric flux Expression 2
a) Electric tflux through a closed surtace 1s Ei times charge enclosed 1
by the closed surtace.
qq) — Qenﬂé:ﬂed
| s
; AT
~H = .
A ‘ N e
- 1l i':._,; - I '-u__...:jir '
E *
(a) (1)
qq) — ¢E dS - QEH{ZMEd
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LE2MPL = el
EU 1/2
A
b= 2E, T !
b) dg = Adx = kxdx
z [ 15
—fd —fkd —1klz
Q — q = XAX = 9 1/,
0 0 5
s = g — i 1
e, 2E€,
OR
a) Derivation of expression for electric potential 3
b) Numerical Problem 2
a)
ety
4
L& P]AL(; f/f?g
u f_,f'f 1/,
v :q""
1
o 1 g q &
 4nm e, lrn -
2a cos 6
rf = 1%+ a’*—2arcosf =r? (1 ) 72
r
2acos 6
r{ = r*+ a’ + 2ar cos8 mr2(1+ - ) &
Ifr>>a
1
1 1 2acosf1 2 1 a
L1y 2acos61F_ 11 a0 .
rnr r r r
and — ~ 1[1 — =COS 9]
) r r y
g 2acosf /2
o V = ,—2
4Tt €, ¥
1 pcosd
B ATE, T4 72
1 4uC 1 1uC
b) ATTE, x2 4e, (2—x)? 1
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~ 2
L —=—=2 —X
: -+
.'.Sx:4-:>x:§m 15 5
Q25 ¢ 3 i}
a) Average Power dissipation 1s zero Z
b) Numerical 3
a) Instantaneous Power = vi=V,sinwt [,coswt
Average power, P = % fOT vidt &
Voly T .
=—>J, 2 sinwt coswt dt 1/,
=20 (T sin2wt dt 72
2T YO 1/,
=0
b)
- _ L
1 Wy = 7= 1
1

il
(200 X 10~3 x 400 X 1076)2

1 ., 100 i 1
— S — S el S
V8 x 1075 V80 2
y = V B 50 - A
R 10 1
i 1 [200%x1073
. Q= SR 10 TR ! S
OR
a) Derivation of induced emf 2%
b) Numerical 2%

a)
NG %
(le = Blx 1/,
£ = N %

:
X
= —Bl — /2
dt
= Blv . 1,
b) w =360 Xx—=12m 1/,
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1 y
£ = EBlecu ’
* 400 x 1073 = =. By X (60 X 1072)2 x 127 Ys

5
S By= ——t 0.06T %
No change 1n emtf if no. of spokes 1s increased. 1/, =
Q26
a) Explanation with reason 272
b) Calculation of separations 272
_lo (rmm)(L_ 1 s
Q) P_f ( n, )(R1 Rz)
= (nz_nl) (— E) for diverging lens
n- R 1
= negative /2
1. If nq > n,
[ Bt | .
- beicomes negative L,
~ P = = becomes positive
or lens become converging
11. (nZ)violet > (nZ)red 1/,
~Power.increases on changing to violet light
b) Rays on L3 be incident parallel to the principal axis L,
image from L4 1S formed at focus of L, L,
and focus of Ly 1s 2f; from ‘O’ of L4 L,
oo Lle = Zfl ‘I‘fz =(3X30)Cm=90Cm 1/,
L, L, can be anydistance 1, E
OR
a) Derivation of expression for refractive index — 2
Graph 1
b) Numerical 2
a)
-
~
%
LA+ £QNR = 180°
4] + &) + LQNR = 180° 14
| + Iy = LA
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S =({—1)+ (e —1)
O0=1+e—A
For minimum derivation,
6=Dm, i=€and’r'1= (&)
.'.2r=A=>r=§ "
2
D, =2i—A=>i="m
~ ny  sinl
”n_nl_ sinr e
sin (A me)
== 4
SIHE
.III
= \
% el \
ks ‘a_._
H N i
é i I=r
| ~| — — -
20° ‘407 go* ¢ s0f
Angle of incidence (0)
Ll Z
Sin (,; =-==
= =45 1/,
r+c=60° =>r=15"
Sin [
n =-—
sin S.im ' 1/
= V2 =sin 150
= i=sin"![v/2 sin 15°] 1/, 5
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