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Yt yv7 37f7are & | 59 FoH-97 F FT 26 F7 8 |
39 Y97-Y7 & Giel Y777 3 : GUS 37, @V &, GUS &, GUS ¢ 3N &I T |

GUS 3 H QA IvT &, J9F BT Uk 3% &5 | @IS § 7 qidl J97 &, I39% &
FTHF S| @8 TH aNGIH 5, I9% & AT 3% 8 | @ 7 H R 37H H
T% GeoTeTRT 397 & 37 @€ T § di7 397 &, I3 & Gier 37% & |

J97-97 7 GHT W FI5 [aeheq 781 8 | a4, @ 37%] aict Uk 997 &, @7 3ihl
gIct Uk J97 H 37 gier 371 qrct @Al 3991 7 3R wF7 JeT7 1597 T 8 |
98 Yol § 3791 130 7T 59 § G FaeT Uk JIT & AT 8 |

BT ST &, T [Hlciikaad qifaes [Hadrdl & T &7 3991 F Thd 3 -
c=3x10% m/s
h =663 x 10734 Js
e=16x10""C
Up=4nx 107" Tm A~

£y =8-854 x 10712 C*N ' m™>

1
4n80

=9x 10N m? C2

Sl o1 GeH = 9-1 x 103! kg

=[ZIH 1 GoIHH = 1-675 x 1027 kg

I o1 GodHM = 1-673 x 10727 kg

TSl T&3T = 6-023 x 1023 ufd o™ A

et f3=rdTeh = 1-38 x 10723 JK!
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General Instructions :

(V)

(ii)

(i11)

(iv)

(v)

55/2

All questions are compulsory. There are 26 questions in all.

This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of
four marks and Section E contains three questions of five marks each.

There is no overall choice. However, an internal choice has been provided
in one question of two marks, one question of three marks and all the
three questions of five marks weightage. You have to attempt only one of
the choices in such questions.

You may use the following values of physical constants wherever
necessary :

c=3x10% m/s

h =663 x 10734 Js
e=16x10"°C

Uy = 4m X 10" TmA!

gy =8-854 x 10712 C2 N m™

1
4n80

=9x10°Nm?2(C?2

Mass of electron = 9-1 x 1073! kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 10727 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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Qs A
SECTION A

1. Tt T8 g &1 g Fuefe™i PQ 3 CD & o= i g quis 78 faum #
TIHT AT T 8 | T Pusert § UNa & shi T =1 Ig0= Tse |

P ki Q [ ] c gLk D
N S

_O_®_O_ —o—@—o—

A bar magnet is moved in the direction indicated by the arrow between two

coils PQ and CD. Predict the direction of the induced current in each coil.

P i Q [ ] cC gLtk D
N S

_o_@_o_ —o—@—o—

2. Toga o grehiy &=l & i & Ul # fagq-grash avn # =9 & fon
Trery fafau |

Write the relation for the speed of electromagnetic waves in terms of the

amplitudes of electric and magnetic fields.

3. UM IR 3R gAH a1 o [ 3T die & aR Jufishd § "3ifod @ | 519
T g 1 YaTied s T8 3 | A1 IR Ak qed g 2 79 I A gfee
I |
Nichrome and copper wires of same length and same radius are
connected in series. Current I is passed through them. Which wire gets

heated up more ? Justify your answer.

55/2 QB365 - Questioh Bank Software




55/2

QB365 - Question Bank Software

Ife St T1 % Srafad Tehrer e T 8 faeenfya s fean Se, @ i
% Ti50 o1 —~dan fo=re i fore TR aftafad grm 2 rer T | 1

How does the angle of minimum deviation of a glass prism vary, if the

incident violet light is replaced by red light ? Give reason.

39 gitae &1 W faRae St fagq-grash faferton it s@men whia i gl
2 | 1
Name the phenomenon which shows the quantum nature of

electromagnetic radiation.

Qus d
SECTION B

3u feufa =1 wma hifsre o faga o gradhie & afeen & sufafa # fafim
Tt ¥ TfqHE STEfd SHunl sl 39 fohdl o = 9 nifqwe safsa s
& I & fAu fopam Sar @ 2

Find the condition under which the charged particles moving with
different speeds in the presence of electric and magnetic field vectors can
be used to select charged particles of a particular speed.

37 Taga-grash aim i yg=nte fmeht aetesd i fou e afed 3 wdt 2
(a) 100l mei<10m
b 10*m<i<10®m

Tcdeh Rl Ueh 39T fiftgy | 2

Identify the electromagnetic waves whose wavelengths lie in the range
(@ 101 m<i<10¥m
) 10*m<i<10%m

Write one use of each.
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T forft Taarda o fg forft safaeneor & foru <figan 9 Eifew | 314 38 7o
faeRte 3R faade Gedt & o= 3@ 3=l &1 Sooi@ it |

reran
J1gferd JhTe foRell dicitise Py § 9T & | 59 I8 gfod T g fpel 3=
TIeRIES P, § TFAT 8 A1 AlG Py, 1 UTH-31& P o UH-31& § 0 vl 41T 2,

T Py § A a1 i Yehrel g1 o 07T =4sieh [TRaT | /9 0 1 A 0 § 2
& o foreor swtar B, 1 digar # fomror i e & o ore it |

Draw the intensity pattern for single slit diffraction and double slit
interference. Hence, state two differences between interference and

diffraction patterns.

OR

Unpolarised light is passed through a polaroid P;. When this polarised
beam passes through another polaroid Py and.if the pass axis of Py makes
angle 6 with the pass axis of P;, then write the expression for the
polarised beam passing through Py. Draw a plot showing the variation of

intensity when 0 varies from 0 to 2m.

BISGIS o e hi oTSHA At o Toiw &Y qureedd & 913-4 A B | g8goH
% ey 1 ST Aol o foTw @7y e i aitesfora shif |
The short wavelength limit for the Lyman series of the hydrogen

spectrum is 913-4 A. Calculate the short wavelength limit for Balmer
series of the hydrogen spectrum.

(a) TR Fraeh, MR (b) ToRpA-g® oW o T I9gw wgrd & g 0
fafey |

Write two properties of a material suitable for making (a) a permanent
magnet, and (b) an electromagnet.
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T us |
SECTION C

11. (a) 589 nm TG 1 s THAU Yehrel AY & fohell I o I88 W Hfad
BT ® | A SIA T w = 1-33 2, @ GGl FhIaT hl qUIeed, ghd
3N =T 1 IR |

(b)  1-55 YT & hid H ks IWINA @@ 9= T & 5@k el
FAehl ! Ashdl HSAT HHH & | A 36 <F hl BIRE gl 20 cm &, dl
ST dshdl AT F1d Il | 3

(a)  Monochromatic light of wavelength 589 nm is incident from air on
a water surface. If u for water is 1-33, find the wavelength,
frequency and speed of the refracted light.

(b) A double convex lens is made of a. glass of refractive index 1-55,
with both faces of the same radius of curvature. Find the radius of
curvature required, if the focal length is 20 cm.

12. (a) TorHt gadi efiemia g Ufdfers s <o o fau forror e

Fifer |

(b)  3TUST CelEehld <hl T B GUEd! Jefleshld o af @y fotfiau | 3

(a) Draw a ray diagram showing the formation of image by a reflecting
telescope.

(b)  Write two advantages of a reflecting telescope over a refracting
telescope.

13. (a) et tficx ag 1 *efer faga fafau |
(b)  Toret et &g H, @ ¥ T AR, Ifad R 3R S % |2 gl [; W
"o foreg wed gian @ |
R S

A
| \/

gy S = ured # fopelt s1md wially X ol §AIfSd 6 W 316 T
g @ I, R BT 8 | [y, Iy 3RS % 91 § X & [ §F I
T | 3
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(a)  Write the principle of working of a metre bridge.

(b)  In a metre bridge, the balance point is found at a distance /; with
resistances R and S as shown in the figure.

R S

—/
S~——

An unknown resistance X is now connected in parallel to the
resistance S and the balance point is found at a distance /9. Obtain

a formula for X in terms of /4, [y and S.

14, Ul % el % siw A Ytehed I ufirn ffaw | weh-g W foud
T Q@ Tl g uitfoeeeti, S aramsat Tam ¥, % i e %
foTe =ioreh =geqa HIfer |

HYAT

foreht Puecht o Taitehea 1 uftamy fofage | foreft forpq-ates 9@ (emf) & &
T FAfd 3 L H Gfed ot o fofu soeteh gred Shifre |

Define mutual inductance between a pair of coils. Derive an expression
for the mutual inductance of two long coaxial solenoids of same length

wound one over the other.

OR

Define self-inductance of a coil. Obtain the expression for the energy

stored in an inductor L connected across a source of emf.
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15. f=fafea & fore swor dfgq smen Hiw 3
(a) forelt seproI-foRpq ¥ ® wehr-foRq 9@ &1 AW stdfaa fafewon 6
frrar # gfg & @ wgaT B |

(b) Torell fou o hr-gumdl yee & fom, R fafim geai & g gom
T Tl 2, T fawa (V) sl fafeRwel S e (v) % He
Maepa: ufafda grar 2 |

(c)  hIIIh-3iaeidl bl Afehan Tfael ot mafaa faferon &t digar =
fele 2T el @ |

Explain giving reasons for the following :
(a)  Photoelectric current in a photocell increases with the increase in
the intensity of the incident radiation.

(b)  The stopping potential (V) varies linearly with the frequency (v) of

the incident radiation for a given photosensitive surface with the

slope remaining the same for different surfaces.

(c) Maximum kinetic energy of the photoelectrons is independent of

the intensity of incident radiation.

16. (a) THfRed 3@ d B, 3R B, § & HH-A1 dcd 4w g 3R i 2
Dy Dy

D D

© B = B, ®

(b) U p-n @Y R T H1 R@ T |

(¢) 3 A9 yfshanati hl 89 § saren ki 59 o ford 9t aa |
foera-ate® s (emf) 39 BT 3 | 3
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(a)

(b)

(c)
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In the following diagram, which bulb out of B; and By will glow
and why ?

Draw a diagram of an illuminated p-n junction solar cell.

Explain briefly the three processes due to which generation of emf

takes place in a solar cell.

T FEHY TR Ufgenl HYTiE A 3R B et v diee i sl @ a9ifia 8 i
e S o5 2 | Teo= ol 379 @it foan o @ 3R 39 @uriel <1 ufgshsti
T T & &9 TWAgane K 1 i Wagd W e Srar 8 | 39 gF1 a9t
H TEEd W 8 qd 3R WAgd W o I9Eld 9red $ol ER-Agd Sl
AT [T I |
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Two identical parallel plate capacitors A and B are connected to a battery

of V volts with the switch S closed. The switch is now opened and the free

space between the plates of the capacitors is filled with a dielectric of

dielectric constant K. Find the ratio of the total electrostatic energy stored

in both capacitors before and after the introduction of the dielectric.

(a)
(b)

(a)

(b)

(a)

I Higed fohd TR fohall STl & 2

foret T Aigfad A% % @ UTd SUSi <l MRl AN 640 kHz

3 660 kHz & | dT8sh 3R Higdsh (9-d i GRET F1d i |
T HIgTH o fOIT AT dU8 FIeTg o1 & ? 3

How is amplitude modulation achieved ?

The frequencies of two side bands in an AM wave are 640 kHz and
660 kHz respectively. Find the frequencies of carrier and
modulating signal. What is the bandwidth required for amplitude

modulation ?

INITISe Icdeish o= § fopsft Ziforeet o ATYenafiehi & 7™ &
o iy s difeu | w89 9 sren fifve 3t T ewise for fesf
3 frta srfyrenerfores form yoer ©i9 914 2 |
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(a)

(b)
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@ § foret Aifores Te & @ fash aoredi A 3T B bl @i T 2§ |
frt OR Tie & foru ffq qorew difew | 30 @il e & foiw g™
groft faftgu 3t ggent T gdies Eifem |

tg to tg ty ts tg t;  tg

Draw the circuit diagram for studying the characteristics of a
transistor in common emitter configuration. Explain briefly and

show how input and output characteristics are drawn.

The figure shows input waveforms A and B to a logic gate. Draw
the output waveform for an OR gate. Write the truth table for this

logic gate and draw its logic symbol.

ty to t3 ty ts tg t; tg
A ! i —
mpw|  EL L P
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20. T FI9H 9 P 3R Q W i 1 BSAE 5 em §, o ® qWIT 3TIER aveaq
TAl H 3 THR W@ 7 foh $7oh ohrg IWAME & | I 79 & Husl: 3A AN 4A
uRd afed B W 8, A1 31 aFl pueiordl % IWaiE sheg WA YErehi &

1 ieTor SR feRm F1d i | 3

Q

Two identical loops P and Q each of radius 5 cm are lying in
perpendicular planes such that they have a common centre as shown in
the figure. Find the magnitude and direction of the net magnetic field at
the common centre of the two coils, if they carry currents equal to 3 A
and 4 A respectively.
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21. Torelt AR HER EET 1 sl @ Witay | FEfiied § TR %

% fafau .
(a) 3=

(b) =
(c)  hmmd

Draw a block diagram of a generalized communication system. Write the
functions of each of the following :

(a) Transmitter
(b) Channel

(¢) Receiver

22. (a) fou U yfiioss & Rl W ougd fawear=r @ gfEfda s@ w gfa
GRS 399 ST 9 T B TR | ATIGE favar H fRE e g
gftads foram e 2

(b) TN TN ARG H, ford) A & ZfHael o Th THier A 3 4 Q &1 Th
gfcRieeh FAISId foham TR & | G st 3ATaies Sfate 2 Q 3R faggq-ames
A (emf) 12 V & | diceHiet 3R THIET o UT=Ieh qiehfcrd i |

(a)  The potential difference applied across a given resistor is altered so
that the heat produced per second increases by a factor of 9. By
what factor does the applied potential difference change ?
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(b) In the figure shown, an ammeter A and a resistor of 4 Q are
connected to the terminals of the source. The emf of the source is
12 V having an internal resistance of 2 Q. Calculate the voltmeter

and ammeter readings.

Qug g
SECTION D

T <1 HIATSH 4 =i H 83 gHeAl (a9 H U o GHER-TA H 9Ql | 98
39 @ % O 4 39 iU Tel wug uRfl i 39 @ ¥ 9 $% I
M 8 9B | 38 31 $S e XII | ifaehl H§ i@ o, I o MgR T 101
TTATST % ST o I & o ST foRaT |

(a) =HlSA H S8 gl g8 a8l T a1 UidssIud o ? ek [o=R 8 36
GEEAT T FAT ST AT 2

(b) DIl T YfseTaa § ol ek g1 shi HfshaT shi Sme shifT, |
(c)  3TTeh foaR & TN TR ITh! WA GRI TSR oI &= & ? 4

Asha’s mother read an article in the newspaper about a disaster that took
place at Chernobyl. She could not understand much from the article and
asked a few questions from Asha regarding the article. Asha tried to
answer her mother’s questions based on what she learnt in Class XII
Physics.

(a) What was the installation at Chernobyl where the disaster took
place ? What, according to you, was the cause of this disaster ?

(b) Explain the process of release of energy in the installation at
Chernobyl.

(c) What, according to you, were the values displayed by Asha and her
mother ?
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)
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Qus q
SECTION E

qumy <A gty fafge | gen fagra 1 ST e 3Tvedd & fEm
FATYA ShITorT, |
TeRTST o WehlU <hi Tfsham g iRgehd: gfad yemr fope wer wmea foman
SITAT 8 ? S hid I U = 1-5 &, I I1g — Hid RS & g
STEET IV T4 HIT |

AAAT

s § W@ 3 Idd 39 @l o I g Sfdfers o941 29 o fog
foptur s @i | o El 6 wiRd gl UGl H 39 HASH <l &l
o =Ies e i |

1Y HE o quarg TsH 8 Todl g3 s The R 36 a0y =

foafera gt 8, STe 19 0 1 HH S0 0 & HE 6 %‘@‘cﬂ%l
50 o yepter <t =Tt Uiehierd shiterg |

Define wavefront. Use Huygens’ principle to verify the laws of
refraction.

How is linearly polarised light obtained by the process of scattering
of light ? Find the Brewster angle for air — glass interface, when
the refractive index of glass = 1-5.

OR

Draw a ray diagram to show the image formation by a combination
of two thin convex lenses in contact. Obtain the expression for the
power of this combination in terms of the focal lengths of the
lenses.

A ray of light passing from air through an equilateral glass prism
undergoes minimum deviation when the angle of incidence is 3 th

of the angle of prism. Calculate the speed of light in the prism.
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25. (a) TS ‘22’ o foRet fgya & wRor 3Tt 7efly W@ W fiya & &g A
r gl W euq fopefl foig W forggd-ai E o foig sk sgcoet <hifsrg |
(b) r>>adh fC E 3R r& o= 0% Eifw |
(c)  3fg ¥g foya fontll woham™ s faga-es E) | feuq &1, o1 34 fgga
ol ot sreumft wr Y feufa 1 smE feqw v o gl &
TRt H 39 Tgga T hRIRA IA-SITUl o ot =k foafan | 5
rere

(a)  TSH THY I ITANT Hich TSN AW T o hi Fohell TohaaH el
I-d: 9 THAS Udelt e HRT faga-an a Hifer |

(b) TRET o= St FHAA dach e H THERH TSI 6™ T 40 @ |
fopell formg 3T q W1 3= | 39 STERIA. HHAA e % TFHE gl r W
feua foreft forg @ @ © for T & o ToTg =eies wTed <hifTT | 5

(a)  Derive an expression for the electric field E due to a dipole of
length 2a’ at a point distant r from the centre of the dipole on the

axial line.

(b)  Draw a graph of E versus r for r >> a.

(c) If this dipole were kept in a uniform external electric field E,
diagrammatically represent the position of the dipole in stable and
unstable equilibrium and write the expressions for the torque
acting on the dipole in both the cases.

OR

(a) Use Gauss’s theorem to find the electric field due to a uniformly
charged infinitely large plane thin sheet with surface charge
density o.

(b)  An infinitely large thin plane sheet has a uniform surface charge
density +o0. Obtain the expression for the amount of work done in
bringing a point charge q from infinity to a point, distant r, in front

of the charged plane sheet.
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forelt gfth X 1 fohefl ac 1A V = V) sin ot ¥ @i T man g | Fefafaa
% 4§ fe@r U U sk H dicedl, 9T 37 Ak o =T i e T B

(a)

(b)

(c)

(d)

(a)

(b)

Y+ A ! ! !
B | o
7 <\l | P S
OI \//i” /:/ i | ;2157 ot
Ik X ! IgATT |
gl A, B 3R C H & dicedl, 91 37 IUYh Wik & afy
frefia sed § 2 e I At gfee hifsm |

ac @A I SN o A1 gHeh! Ffqarell fehd TR foreror it 8 2 W%

SN WSy |

g9y § YR 3 ac dleed] ¥ 3Heh HAl-graY & [T =TSk IIed

i |

HYAT

ac SR %1 ATHithd aTvE Wik | greeEE &9 B B sefef & ool
H g3 N B i forelt pusell, Tad T 6l STIEA-HE H &THa
AR, T @ forga-aTes 9 (emf) & fTT =erh g HIfST |

99 o ufgad h1 AR foeaid 10 m Tl 13 &fas = 88, 5:0 ms™!
& = b, 0-3 x 10~4 Wh m=2 3 Jeat & Jraeh &7 o &fdsl "eeh &
T W iR @ R | 39 og A AN foq-ames 5 (emf) F1 drcerfin
M Td <hITT |
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A device X’ is connected to an ac source V = V|; sin wt. The variation of

voltage, current and power in one cycle is shown in the following graph :

(a)
(b)

(c)

(d)

(a)

(b)

(aw]
7/
7/
/
/
;S 1
1
U
v a
\
\
\, ——
\
\
\
\

Identify the device X'.

Which of the curves A, B and C represent the voltage, current and
the power consumed in the circuit ? Justify your answer.

How does its impedance vary with frequency of the ac source ?
Show graphically.

Obtain an expression for the current in the circuit and its phase
relation with ac voltage.

OR

Draw a labelled diagram of an ac generator. Obtain the expression

for the emf induced in the rotating coil of N turns each of
_)

cross-sectional area A, in the presence of a magnetic field B.

A horizontal conducting rod 10 m long extending from east to west

is falling with a speed 5-0 ms~! at right angles to the horizontal

component of the Earth’s magnetic field, 0-3 x 10~* Wb m™2. Find

the instantaneous value of the emf induced in the rod.
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MARKING SCHEME

SET 55/2

Q. No. Expected Answer/ Value Points Marks | Total
Marks
Section A
Ql Q to P through ammeter and Ya
D to C through ammeter Y
(Alternatively: Anticlockwise as seen from left in coil PQ
clockwise as seen from left in coil CD)
1
Q2 Speed of electromagnetic wave, ¢ = fo,
Bo 1 1
Q3 i.  Nichrome Ya
ii.  Rni> Rgy (or Resistivityni > Resistivitycy) v, 1
2
Q4 i.  Decreases Ya
ii. Nviolet = NRed A
(Also accept if the student writes A, < Ay )
1
Q5 Photoelectric Effect (/Raman Effect/ Compton Effect) 1
1
SECTION B
Q6 —
Condition
i.  For directions of E, B, 1
ii.  For magnitudes of E B, 1
i.  The velocity U, of the charged particles, and the Eand B
vectors, should be mutually perpendicular. %
Also the forces on g, due to E and B , must be )
oppositely directed. %
(Also accept if the student draws a diagram to show the
directions.)
ny
FE g x E
> >
2 ’“
B v
'l
E
Page 1 of 23 Final Draft March 22, 2017
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SET 55/2
ii. gqE = quB Y
or v = £ &
"B
[Alternatively, The student may write: Y
Force due to electric field = gE Y
Force due to magnetic field = q (v x B)
The required condition is )
gF = —q (¥ x B) 7
— s — — - /2
[orE = —(v x B) = (B x v)]
(Note: Award 1 mark only if the student just writes:
“The forces, on the charged particle, due to the electric and 2
magnetic fields, must be equal and opposite to each other”)]
Q7
(a) Identification Yot Va
(b) One use each Yo+
a) X-rays/ Gamma rays )
One use of the name given )
b) Infrared/Visible/Microwave )
One use of the name given )
(Note: Award !5 mark for each correct use (relevant to
the name chosen) even if the names chosen are
incorrect.)
2
Q8 Interference pattern Y
Diffraction pattern Y
Two Differences Yot s
I
Ya
Vil
3%24 1% O 122431
—» Path Difference
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—_—>
_— .
= ; 3 Y2
—>
_— Slit
Incoming
wave Viewing screen
Differences
Interference Diffraction
All maxima have equal Maxima have different
intensity (/rapidly decreasing)
intensity
All fringes have equal Different (/changing) VotV
width. width.
Superposition of two Superposition of wavelets
wavefronts from the same wavefront
(Any two) 2
OR
Expression for intensity of polarized beam 1
Plot of intensity variation with angle 1
Intensity is IEO cos? @ (if Iy is the intensity of unpolarised light.) 1
Intensity is | cos? 0 (if / is the intensity of polarized light.)
(Award % mark if the student writes the expression as I, cos? 6 )
I 1
—s @ 2
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Q9 Formula Y
Calculation 1%
L (1_ _ 1_) %
A \n2 n,?
= For Balmer Series: (Ag) short = 4/R 7
: 1 Y2
and For Lyman Series: (A;) short = /R
~Ag = 9134 x 4 A’ = 36536 A° A
2
Q10 a) Two properties for making permanent % + '
magnet
b) Two properties for making an nth
electromagnet
a) For making permanent magnet:
(1) High retentivity v+ 1
(i1) High coercitivity
(i)  High permeability
(Any two)
b) For making electromagnet:
(1) High permeability Y+
(i1) Low retentivity
(ii1) Low coercivity
(Any two)
2
SECTION C
Q11 a. Calculation of wavelength, frequency
and speed Yot t
b. Lens Maker’s Formula 5
Calculation of R 1
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a) A= 20 _ 442 8nm Y
133
_ 3x108ms™! 12
Frequency v = Errre——— 5.09 x 10°“Hz A
8 1
Speed v = 210 m/s = 2.25 x 10°m/s %
1 U 1 1 1
SR R RN y
) f K1 Ri R
1_= 155 ]E 1
20 1 R
)
~R=(20x 1.10)cm = 22cm
3
Q12 (a) Ray Diagram for reflecting Telescope 2
(b) Two advantages of it over refracting type of "2+
telescope
(a) Ray Diagram 1
Arrow marking 1
Labelling 1
Eyepiece
(b) Advantages
(1) Spherical aberration is absent
(1) Chromatic aberration is absent
(i)  Mounting is easier
(iv)  Polishing is done on only one side
(v) Light gathering power is more
(Any two) Y+ 14
3
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QI3 a) Principle of meter bridge 1
b) Relation between /;,/,, and S 2
a) The principle of working of a meter bridge is same as
that of a balanced Wheatstone bridge.
(Alternatively:
_— 1
|
|
|
—(r
P R
When i,=0, then —= —)
Q S
R l &
b) —= —
When X is connected in parallel: v,
R L,
( XS ) - 100—1,
X+S
On solvi ¢y - Ls00-b) 1
n solving, we get X' = - o=
3
14 Definition of mutual inductance 1
Q Derivation of mutual inductance for two
long solenoids 2
(1) Mutual inductance is numerically equal to the induced
emf in the secondary coil when the current in the primary
coil changes by unity.
Alternatively: Mutual inductance is numerically equal to
the magnetic flux linked with one coil/secondary coil
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when unit current flows through the other coil /primary 1
coil.
(i)
Ya
Let a current, i, flow in the secondary coil
N,i
% By = HolN21o 1,
l
= Flux linked with the primary coil
N,N;A;i
_ N,A,B, = w= Myis v
NyNiA N N 1
Hence, M12 = % = ﬂonznlAll (n1 = Tl,nz = TZ) /2 3
OR
Definition of self inductance 1
Expression for energy stored 2
(1) Self inductance, of a coil, is numerically equal to the
emf induced in that coil when the current in it changes 1
at a unit rate.
(Alternatively: The self inductance of a coil equals the
flux linked with it when a unit current flows through
it.)
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(i) The work done against back /induced emf is stored as
magnetic potential energy.
The rate of work done, when a current i is passing Ya
through the coil, is
dw el (L di) . Y
ac - T a)!
= L2 v
2
3
QI5 (a) Variation of photocurrent with intensity 1
of radiation
(b) Stopping potential versus frequency for 1
different materials
(c) Independence of maximum kinetic energy 1
of the emitted photoelectrons
(a) The collision of'a photon can cause emission of a
photoelectron( above the threshold frequency). As 1
intensity increases, number of photons increases. Hence
the current increases.
(b) We have, el, = h(v — v,)
h hv, Ya
S Vg = —(v) + <__)
e e
=~ Graph of v; with vis astraight line and slope (= /e) 1,
isaconstant.
(¢) Maximum for different surfaces K.E = h(v — v,) 72
Hence, it depends on the frequency and not on the 72
intensity of the incident radiation.
3
Page 8 0f 23 Final Draft March 22, 2017

QB365 - Question Bank Software




QB365 - Question Bank Software

SET 55/2
Q16 (a) Identification of the bulb and reason o+
(b) Diagram of solar cell Va
(c) Names of the processes Nttt
Y
(a) Bulb B; glows
1
Diode D, is forward biased. 2
(b) Diagram
i . ANNA—
| |
I |
i f %
p | L | —
i l
| !
I[llepk:t_i[:u“xI
laver
(c) Generation: Incident light generates electron-hole pairs. 1,
Separation: Electric field of the depletion layer separates 1,
the electrons and holes.
Collection: Electrons and holes are collected at the n and Y
p side contacts.
3
Q17 Formula for energy stored 2
Energy stored before 1
Energy stored after 1
Ratio Y
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QZ
=)

N |-

Energy stored = % CVZ (=

Net capacitance with switch S closed= C + C = 2C

1
= Energy stored = 5% 2C x V%2 = CV?

After the switch S is opened, capacitance of each capacitor= KC

1
= Energy stored in capacitor A = El’(CV2

For capacitor B,

1 Q2 1c2v2  1cv?
Energy stored= -—= = =
2KC 2 KC 2 K

-~ Total E tored 1KCV2 10V 1CV2<K 1)
~ Total Energy stored = 7 + >~ 5 t

1CV2 K? + 1
T2 K

. Roauired rat 2CV2.K oK
= Required ratio = VK2 1) - (K2 D)

)

)

)

)

Y

Y

Q18

a) Achieving amplitude Modulation 1

b) Stating the formulae Y
Calculation of v, and vy, Yot s
Calculation of bandwidth !

a) Amplitude modulation can be achieved by applying the
message signal, and the carrier wave, to a non linear
(square law device) followed by a band pass filter.

(Alternatively, The student may just draw the block diagram.)

BANDPASS.
i) @ ) SQUARE () | FILTER AM Wave

LAW DEVICE CENTRED
+ AT o,

A sin ot T«
(Modulating (0
Signal) =
A, sin w.t
(carrier)

Badtl+Cx(tf
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(Alternatively, Amplitude modulation is achieved by 1
superposing a message signal on a carrier wave in a way that
causes the amplitude of the carrier wave to change in accordance
with the message signal.)
b) Frequencies of side bands are: Y
(Ve + V) and (Ve — vy)
S Ve + Uy, = 660 kHz
and v, — v, = 640 kHz
%~ V. = 650 kHz Y2
“ Uy = 10 kHz Z
Bandwidth = (660 — 640) kHz = 20 kHz V2
3
Q19 a) Circuit diagram 1
Input characteristics V2
Output characteristics !
b) Output pulse wave form V!
Truth table/Logic symbol !
I,
+—
T
; n < .
[ Lo i {L,i
R 1A TwE Vgt ‘ v 1
o f o e’ L i
G SC A
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I/uA
100 — V=100V
= v
60_
40_
20 —
0.2 0.4 0.6 0.8 1.0~ V=/V
g
E | !
=10 | Base current (Iy)]
L 1
= g 60 1A V2
g / 50 ufd
E 6 - A0
o4 f g 3004
3] % 2014
v
= 2 roT
]
0 2 4 6 & 10 12 14 16
Collector to emitter voltage (Vg in volts
(The Student can show only one curve)
[Alternatively, The student may just write:
Input characteristics:
(Ig) vs (Vgg) graph keeping V;; = constant
Output characteristics:
(Ic) vs (Vog) graph keeping Iz = constant]
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Output waveform:
i 1 i i I 1 I |
i 1 i 1 i 1 1 1
1 i 3§ 1 1/2
| 1 ] i
1 1 ] 1
I i i ]
1 1 A ! )
1 1 1 I 1
| i 1 1 i 1 I .
| 1 | 1 | | | 1
i 1 i | i I i i
| 1 | 1 I I l !
Truth Table:
0 0 0
0 1 1
1 0 1
1 1 1
and/or
Logic symbol:
A v
Y
— e
9 3
Q20 Formula Pz
Field due to each coil v+
Magnitude of resultant field 1
Direction of resultant field v
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1
Field at the centre of a circular coil = ZLR 72
x 3
Field due to coil P = L_ tesla
2x 5x 1072
= 12w x 10 %tesla 1
x 4
Field due to coil Q= ——2""— tesla
2x 5x 102
= 16m x 10 % tesla 1,
=~ Resultant Field = (/122 + 162)uT
= (20 m) uT 1
Let the field make an angle 6 with the vertical
tan 6 12rx 107¢ 3
MNY= Terx 106 4
.3
0 = tan Z A 3

(Alternatively: 8" = tan‘lg,e’ = angle with the horizontal)

[Notel: Award 2 marks if the student directly calculates B
without calculating Bp and B, separately.]

[Note 2: Some students may calculate the field Bq and state that
it also represents the resultant magnetic field (as coil P
has been shown ‘broken’ and , therefore, cannot
produce a magnetic field); They may be given 2 /2 marks
for their (correct) calculation of Bq |

Q21 Diagram of generalized communication system 1%
Function of (a) transmitter (b) channel (c) receiver '+ 2+ %
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Communication System
R e REEEee I|
3 1 0
"":"xﬂm M;jﬁ > “Transmitter ';r::;uﬁtted Chimnel R;:Ld Recaiver ;m' :ﬁ:&tm
| |
| ' |
[Also accept the following diagram
Information | Communication I Receiver of 1%
Source - e Information 2
]
(a) Transmitter: A transmitter processes the incoming message v,
2
signal so as to make it suitable for transmission through a
channel and subsequent reception.
(b) Channel: It carries the message signal from a transmitter to a Y
receiver.
(c) Receiver: A receiver extracts the desired message signals )
from the received signals at the channel output.
3
Q22 a) The factor by which the potential
difference changes 1
b) Voltmeter reading 1
Ammeter Reading 1
2 1
a) H= % 72
- Vincreases by a factor of V9 = 3 Y
. 4 1
b) Ammeter Reading /= Ty 2
12 72
“a 2l
Voltmeter ReadingV = E — Ir 72
=[12—-(2x 2)] V=8V .
(Alternatively, V = iR= 2 x 4V = 8V) 7 ,
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SECTION D
Q23 a) Name of the installation, the cause of disaster Vot s
b) Energy release process 1
c) Values shown by Asha and mother 1+1
a) (i) Nuclear Power Plant:/‘Set-up’ for releasing Nuclear )
Energy/Energy Plant
(Also accept any other such term)
(il)Leakage in the cooling unit/ Some defect in the set up. Y
b) Nuclear Fission/Nuclear Energy 1
Break up (/ Fission) of Uranium nucleus into fragments
c) Asha: Helpful, Considerate, Keen to Learn, Modest 1
Mother: Curious, Sensitive, Eager to Learn, Has no airs 1
(Any one such value in each case) 4
SECTION E
Q24 a) Definition of wavefront )
Verifying laws of refraction by Huygen’s ’
principle
b) Polarisation by scattering Y
Calculation of Brewster’s angle 1
a) The wavefront is the common locus of all points which are in )
phase(/surface of constant phase)
Incident wavefront
vt
Medium 1
P ') P
Medium 2
Refracted 1
Uy < E wavefront
Let a plane wavefront be incident on a surface separating two
media as shown. Let v; and v, be the velocities of light in the
rarer medium and denser medium respectively. From the
diagram
BC= vltand AD= vzt 1/2
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.. BC d s AD Y
sini= 4= and sinr = =
~sini BC gt 1y,
Tsint AD vyt
v 1
= — = a constant %
()
This proves Snell’s law of refraction.
b) When unpolarised light gets scattered by molecules, the
scattered light has only one of its two components in it.
(Also accept diagrammatic representation
oo
Je¢ *H—+H+T
|
Seattered nghl{
[Polarised)
! Y2
. To Observer )
We have, u = tanig
)
~tanip =15
sig=tan 115
(/56.3°)
)
5
OR
a) Ray diagram 1
Expression for power 2
b) Formula Va
Calculation of speed of light 1%
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a)
A, B
T R 1
6 I S B §
e L -mmmme e +*
I [ { A —— S »
Two thin lenses, of focal length f; and f> are kept in contact. Let
O be the position of object and let u be the object distance. The
distance of the image (which is at I;), for the first lens is v;_
This image serves as object for the second lens. 1,
Let the final image be at I. We then have
1.1 %
fi vi o u
1 1 1
ff v o
Adding , we get
Ll 2
ii o v u f
1 1 1
-
f Lk
“P=P +P, 72
b) At minimum deviation
1
r= A4/, = 30° 72
We are given that
i= %A = 45° 72
sin 45° 1
oo = = /2
K= Gngon = V2
=~ Speed of light in the prism = =
V2 V.
(z21x 108ms™1) 2
[Award Y% mark if the student writes the formula:
sin(A+ D,,)/ 2
U= )
sin(4/ 5)
but does not do any calculations. ] 5
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Q25 (a) Derivation of E along the axial line of dipole 2
(b) Graph between E vs r 1
(c) (i) Diagrams for stable and unstable Yot Vs
equilibrium of dipole
(i1) Torque on the dipole in the two cases Y2t
(a)
P 2a 3> F+q E'Q\
B e == e = ——— i
-q +q P
< r >
; y - - i
Electric field at P due to charge (+¢q) = E; = - X Y
Electric field at P due to charge (—q) = B, = ———2 %
ectric field a ue to charge (—¢) = E, = " 7 WD
. . _ . _ 1 q A 1 q 1/
Net electric Field at P= E; — E, = N S e 2
1 2pr 5
" 4mey (12 — a?)? (p=q.2a)
Its direction is parallel to p. 1,
(b)
E 1
.\\\
=
‘-\-‘—‘_\_\“‘x.____‘_\_\_\_\_\_‘_\_-_‘
r
(Note: Award "2 mark if the student just writes: For short
; S S i
Dipole = p— without drawing the graph)
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(c)
E
% o P
B Y2
Stable equilibrium
s > [
p
4 ? , ~ V2
q q > F
Unstable equilibrium
(Note: Award 2 mark only if the student does not draw the
diagrams but just writes:
(1) For stable Equilibrium: g is parallel to E.
(i1) For unstable equilibrium: p is antiparallel to E )
Torque = 0 for (i) as well as case (ii).
(Also accept,T= px E /| ©= pEsin®) Va1,
5
OR
a) Using Gauss’s theorem to find E due to an
infinite plane sheet of charge 3
b) Expression for the work done to bring
charge ¢ from infinity to r 2
a) Surface
ch_arf; density o 1,
)
f E.ds = a
€o
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The electric field E points outwards normal to the sheet. The 1
field lines are parallel to the Gaussian surface except for surfaces
1 and 2. Hence the net flux = § E.ds = EA + EA where 4 is the
area of each of the surface 1 and 2.
A 1
fE.ds = i= a_= 2EA;
€ o
£ o
T 2g,
b)
r Y2
W=gq f E.d?
r Y2
=q f (—Edr)
0 ] Y2
Y (E) "
oo 7]
2 € 1,
= ()
5
Q26 a) Identification Va
b) Identifying the curves 1
Justification %
c) Variation of Impedance
with frequency 2
Graph e
d) Expression for current 1%
Phase relation e
Y
a) The device X is a capacitor
b) Curve B— voltage 1/2
Curve C — current 7
Curve A — power
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Reason: The current leads the voltage in phase, by 7T/2, Y
for a capacitor.
Y
) Xe= oo (X <o)
‘I
Xo ALY 7
\
‘\\_‘_‘ i
W
d) V=1V, sinwt o
" Y
Q= CV=_CV, sinwt
4 Y
I == weV, coswt
dt
S z
= Io sin(wt + /5) V=V, sinwt
Y
Current leads the voltage, in phase , by "/,
(Note : If the student identifies the device X as an
Inductor but writes correct answers to parts (c¢) and (d)
(in terms of an inductor), the student be given full marks
for (only) these two parts ) 5
OR
a) Labelled diagram of ac generator 1
Expression for emf 2
b) Formula for emf Va
Substitution !
Calculation of emf 1
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a)
Coil
L3
1
Slip —9
rings Alternating emf
&
Carbon
brushes
Let w be the angular speed of rotation of the coil. We then have
¢(t) = NBAcoswt VZ3
d¢
- dt
= NBAw sin-wt Y2
b) Induced emf = BIV Ya
~E=03x10"%x 10 x 5volt V2
E=15x 1073V (= 1.5mV) 1
5
Page 23 of 23 Final Draft March 22, 2017

0B365 - Question Bank Software




	Outside-Set-2.pdf (p.1-19)
	Outside-Set-2a.pdf (p.20-42)

