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?-777-772779?37:

(i) @ ¥eT AT & | 3T F97-97 § 7 26 FHT & /

(i) 39 Y99-Y7 & Qie Y77 3 : @U8 37, @US &, @IS &, TS & 3N @IS T |

(iii) TS 37 § Gra 397 3, Jod% HT Uk 3% 8 | @V § 7 qiel J97 &, 9% &
STHF 5| @8 TH ANGIH 5, I9% & AT 3% 3 | @ 7 H o 37H
T% GeoTeTRT 397 & 37 GV T § di7 397 &, I3 & Gl 37% & |

(iv) ¥¥7-97 4 qOF W P13 lahcq 787 & | a9, g 37H! qici Ok 97 §, a7 37Hl
gIct Uk J97 H 37 qier 371 qrct @Al 3991 7 3R wI7 eI 1597 T 8 |

98 o1 § 37191 130 7T T § G T Uk G & AT 8 |

(v) S8l 3FTIF §l, MY [FElaad Yifas [Aadriesl & qr1 &1 STIT F Ghd 8 -

c=3x10% m/s
h=663x103%*Js
e=16x10"9C

Uy = 4m X 10" TmA™!

£y =8-854 x 10712 C2N1 m™

1
4n80

=9x10° N m? C2

gl bl godd ™ = 9-1 x 103! kg

=[¢IH 1 GIHH = 1-675 x 1027 kg

I T GodHH = 1-673 x 10727 kg

SATENTET ST = 6-023 x 1023 ufd o™ A

e f3RrdTeh = 1-38 x 10723 JK!
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

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

(iti) 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.

(iv)  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.

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

c=3x10%m/s

h =663 x 10734 Js
e=16x10"1°C

Uy = 4m X 10" TmA™!

£y =8-854 x 10712 C2N1 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

Avogadro’s number = 6-023 x 10?3 per gram mole

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

1. 99 aTs 3R g9 B & e it afd & ar Sofiser | gifoa 8 |
T g 1 YaTied s T8 2 | AT IR Ak qed g 2 U I g
i | 1

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.

2. 1 ToRIq-graehi a0l Hell 3R HAT T84 i & ? 1

Do electromagnetic waves carry energy and momentum ?

3.  ufe Sl T1 % U TeRTRT ol el Tehrer | Sfdeertud o fean Sie, a1 wiw
% 50 &1 =gan fo=aq *iv fopd wehR af@fda g 2 s fT | 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.

4. 39 uiEed &1 W fafen St fogga-grash faforon St s@med Yehfd & gidl
2 | 1

Name the phenomenon which shows the quantum nature of
electromagnetic radiation.

5. i afviq afitfeafa & gemfear i gaordn &1 STHH @se 1
------ B

------ B
% %
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Qs d
SECTION B

6. THA Tl foad 3R fg ferlt safoswor < fow fisan et @ifw | of@: 39 y&hR
TR HR fada Teddi & o= Q3= 1 Ioei@ HIT | 2

reran
Jgferd JehTer fopell dicitise Py § 9T & | 99 I8 gfod T g fopel 3=
IIeRIES P, § TFAT B Q1 ARG Py, 1 UTH-31& P o IH-31& § 0 vl 41T 2,

T Py ¥ A a0l g Jehrel g1 o TO7T =4sTeh [TRaT | 9 0 1 HH 0 § 2
& st= forerRer star B, digar 9 oo w1 e o fo amw difee | 2

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 Py. When this polarised
beam passes through another polaroid Py and if the pass axis of Py makes
angle 6 with the pass axis of Py, 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.

7. 37 fagq-gradha i & g {9 deed 38 gehr forror s @
(@ 102m<r<10®m

) 103m<i<10lm
Jeh o1 Teh 391 fAfgu | 2

Identify the electromagnetic waves whose wavelengths vary as
(a) 10712m<i<108m
b 103m<i<10lm

Write one use for each.

55/1 5 P.T.O.
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8. 3w feufq = wra Shifse fomd fagga ot grerehir e wfesn Y sufeufa o fafim
1Al B A STEfT 6ot 1 39 fordl fomiw =ma 9 wifqwa safsa svon
& =8 o foru fopam Siman 2 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.

9. ¥ a9 R forelt TET TSN AT hl I i o T 125 eV o Seiaei
9 1 SUINT fohaT SITAT B | AUTeRAl SR de&dl Scatia w@redl shi goft feifia
I | 2

A 12-5 eV electron beam is used to excite a gaseous hydrogen atom at
room temperature. Determine the wavelengths and the corresponding
series of the lines emitted.

10. (a) TRl greh, 3R (b) for@-gras s9m & fore Suge vard & g o fafaw | 2

Write two properties of a material suitable for making (a) a permanent
magnet, and (b) an electromagnet.

Qs |
SECTION C

11. (a) fou v yftmies & o w ogygs fawarR & afafda s w gfa
YRS 30 ST 9 T B TS | IISH fawaR H fRE U g
gftad fepam w2

(b) TUE U A H, foret @i o fifaci @ uh Ufiet A 3R 4 Q *1 T
gfeieges wAfoa foham 7= B | Eid 1 3TTaie Jfadg 2 Q IR fagq-ares
FA (emf) 12 VB | FiceHIet 3T UHIEK o ITd=ITeh URehfeid hifay | 3

(V)
N\

|
12V]'2Q

VWY
R=4Q

(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 ?

55/1 6
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(b)

12. (a)
(b)
(a)
(b)

13. (a)
(b)
(a)
(b)

55/1

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.

(V)
N\

|
12V]'2Q

VWY
R=4Q

I Higed fohd TR foRarm STem 8 2

foret T Aigford aXT % Q1 UTRd SUSi 1 TRl AN 640 kHz

3R 660 kHz & | aTgsh 3R Higash o= 6l Mgl Fa hife |
TR HIgTH h fOIT TTaweh dvg e 91 8 ? 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 ?

frafafiga sma 4, = @iy seie swfeler smfia 8 stuar yw=fefyen
S ?

NN AAAAA °
1 - +5V

Ul quT fosesrl @1 afuy oTR@ Eif oft sueht fhanfafy w1 Ieor@
HINT | 3

In the following diagram, is the junction diode forward biased or
reverse biased ?

T DfF—www—s

+5V

Draw the circuit diagram of a full wave rectifier and state how it
works.

7 P.T.O.
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14. TN Sl WI HouT T ITANT Hich I8 SIS b AZET T Tehrar-fagq.
TeteRtor fore yehR Tonfua femam S wekar B | YehmI-faga g9 & 39 @ aAeqon
w1 faRau fSeh same aun fagra gra 981 bl < gehdt | 3
Using photon picture of light, show how Einstein’s photoelectric equation
can be established. Write two features of photoelectric effect which
cannot be explained by wave theory.

15. (a) 589 nm TUICEH 1 s Thavll Yehrel IY & forell I o Io8 W (e
BT ® | A A T w = 1-33 8, A1 G Jhre i qireed, ghd
3R AT TG HITT |

(b)  1-55 YA o hid U ohis IVIA F ST T 8 b QT
BRI hl Ashal BT wWH B | AR 38 W Hl HiehE gl 20 cm &, dl
T Fehdl BT 1A W | 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.

16. FUSAl & T % Sd FA Fhea 1 IRAT TRy | woh-gat W o
T o el GHTE URATCTeRIS, Rl EETgal EHE 2, o ST e
fore =t Sgee I | 3

AT

Torell Fusell & Taehcd i TR foifae | fopelt forpq-ate® 9@ (emf) & &I
Y G Yok L H Eiad ol o (ol s3sTeh ITod <hifolu | 3

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.

55/1 8
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17. (a) forelt tfiex Ag =1 R fagra fafee |
(b) ol Tfex g ©, oT@ # ST SR, Thilg R 3R S & A gft [; W

T fomg T BT 2 |
R S
G
!
A 1 B
A
| \/

whiig S & dred H forelt o19ma Ifatg X & HAId i T 3T Jged

fag gl I, RO B 8 | [y, Iy, 3 S & 9al § X & fou g3 yrea
HIFTT | 3

(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

|
I\
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, /o and S.

18. Torell TUhihd HIR EEAT &1 sdieh @ Wiy | FHfdfed § T3 6

+rt fafeu : 3
(a) Iftw
(b) =
(c) Al
55/1 9 P.T.O.
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Draw a block diagram of a generalized communication system. Write the
functions of each of the following :

(a) Transmitter
(b) Channel
(e) Receiver

19. (a) Torelt givieeX & <9 @vel @& *r fafa |
(b) M@ ¥ ‘AND’ 1 & foru 31 fasfl ey A 3k B <uriu mu 8 | frfa

ey Wiftw R 38 difsies e o fw geme greft fafge | 3
Ab— f S

(ﬁas[)i | | |
B: |

(a)  Write the functions of the three segments of a transistor.

(b)  The figure shows the input waveforms A and B for ‘AND’ gate.
Draw the output waveform and write the truth table for this logic

gate.
t1 tg tg ty tg tg ty tg
A e —
(Input) | Lo i b | |
| i i i —
B — o
55/1 10
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20.

21.

55/1

Get More Learning Materials Here : &

(a)

(b)

(a)

(b)

(a)
(b)

(a)
(b)

A S H fRE wiiete Sefteh (que) gra idfsrs s
ot =t g foptor sm@ S |

auen! frafafea 9 <o fiw o & | 3@ @ foma 1 <= &1 3w,
forell Eicia eofieehd (GEeM) &1 @1 & H, I B AR

fYgwIsh % &9 § ST ? BRI T | 3
L] &aqar (D) gieh (cm)
L, 3 8
Lo 6 1
Ls 10 1

Draw a ray diagram depicting the formation of the image by an
astronomical telescope in normal adjustment.

You are given the following three lenses. Which two lenses will you
use as an eyepiece and as an objective to construct an astronomical
telescope ? Give reason.

Lenses Power (D) | Aperture (cm)
L, 3 8
Lo 6 1
Ls 10 1

I — e Fam fafgn ot 30w =) afew &9 # =5 il |

s R 1 @ 9999 AR FUsie™l P R Q, & wms: 1A
3NV3 A 9r yaifed & @I &, XY AN YZ qcl H Th-ge o dread,
IR Tehrgl T § | T PUSITAT o hrg T A FEIhI & 1 IHHTIT 3TN
feam 3@ Fifsre | 3

State Biot — Savart law and express this law in the vector form.

Two identical circular coils, P and Q each of radius R, carrying
currents 1 A and V3 A respectively, are placed concentrically and
perpendicular to each other lying in the XY and YZ planes. Find
the magnitude and direction of the net magnetic field at the centre
of the coils.

11 P.T.O.
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22. < TAHH AT Yigeh! HUTNT A R B Tt V dice il sedi 8 wifod 8 31
e s o< 2 | feo= <t =19 @id fear Siar 8 3 59 ganfa < ufgwmst &+
ik T & 9 Tdgars K 1 I3 wagd W e Sar 8 | 39 gl genfai
H qEEd W 8 qd 3R Wagd W o 99N, 9fad Sl [RRAgd el ol
U F1d hINT | 3

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.

Que g
SECTION D

23. 3TN I A § IS H §S GeleAT o {9 H Toh o GHTER-9S H 981 | 97
39 @ % O § 9 AUE T8 wHe IRl R W @ ¥ 9 $% I
RN € IS | 364 31 © haq XII 7 wiferehl § di@n o1, 35 o SMgR W A9
QTS & T % I A T T TR |

(a) A H &1 geedT 88 g8l W & Uidseryd o1 ? H9eh fo=r | 59
Qe 1 1 HRT AT ?

(b) =TI W UTqSaTaT | Sott Gk B sl TfshAT hl AT HIT |
(c)  TT9eh TR & 9T 3R IWeh! HIATS gRI Jarid Hod o1 o ? 4
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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 ?
«us g
SECTION E

24. (a) R ‘22’ % fpel foga o Hror 3uehl 9afT W@ W fgga & og @
r gl W feuq fopefl forg W farggd-&i E % foig ek sgeaet <hifSrg |
(b) r>>aa5%QE3ﬁIr§?aﬁ%[W@ﬁQ|
(¢) dfc g foga Torelt spem™ aTel foggd-aa E, § fooa &1, ot 39 feya A
Torft ot sreumft = A feufa 1 smE fequ fifs o gt &
TR H 39 fggd T HRRG SA-3ATU & fofe =ees fafen | 5
arera

(a) TS YHI T ITAN Hleh 51 MO Tcd o hl Tohell TohEm™ SAafemd
3 IE) HHA Tael Se % ol Ed-8n d it |

(b) Torell oF=a: o<t THae Tae 3fe 1 THAEH TS STE™ B +6 7 |
fopelt foirg TR q 1 3F=d | 30 STERIG THad e % T9E g r W
feua fereht foimg deh @M # fobw 7T s o foTg sstes T shifv | 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
55/1 13 P.T.O.
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(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 +o. 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.

25.  TorHt gtk X 1 foREl ac A1 V = V) sin ot 8 FA19d foman o 8 | FHefalad
% 4§ fe@r MU U sk H dicedl, 9 37 Rk o {O=Nr i e W B

-
-
~ ]

T N } f = } »
" \/W%

(a) Ik X’ I IEATHT |

(b) T TR A, B 3R C H HIF dleedl, 9/ 3R IUYE Wik Sl qHag §
fefud &t & ? o9 I i g i |

(¢)  ac @I I G o A1 FHeh! Hfcenan frE TR fo=mor &t 2 2 W%
I ST |

(d) URHY § 9 IR ac dlcedl H THh Hol-GFg h (AT sk I
HIfST | 5

HAAT

()  ac SIFE w1 AiReA @ WY | g 89 B 1 Sufear § oo
H g3 N WU <l Tt Fosell, fSrad ycish 61 a1 &ewd
A%,ﬁﬁﬁﬂﬁ@ﬂ-ﬁﬁ(emﬂ%h@%%%l

(b) U9 © qfTaw hl AR oRATRd 10 m T Hi &has FTeeh 88, 50 ms~!
&I =1 F, 0-3 x 10~4 Wb m=2 3 gt & raeh &7 o &l "eeh &
TRt W R & 2 | 39 ®8 ° I fagq-args 9 (emf) 1 dTcedioreh
T T iR | 5

55/1 14
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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 :

1

1

1

1

1

1

:

|
e e > ot
0 Wzn
1 S s 1
I ~f1_- i

(a) Identify the device X.

1 1
1 1
1 1
1 1
1 1
1 & _-1
1 - 1
1 1
1 1
J
{
1 1
1 1
1 1

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

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

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

OR

(a) 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.
(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.

26. (a) quMy <hl gitymr fAfau | g0 fag=a 1 3T ek 39Edd & HeH
FATYA ShITorT |
(b)  TeRTST % WehIUH <! Wfshal g Raeha: ¢fard ehrer fohd bR STea femant
SITAT 8 ? S& hid I U = 1-5 &, Al 91g — Hid HAAYS & fog
S[EC IV A HINT | 5
AT

55/1 15 P.T.O.

Get More Learning Materials Here : & m @&\ www.studentbro.in



(a) U H W < 9dd 39d A9l o GIIH g0 Yfdfers S91 29+ & fg
foptor s wiifew | odi 1 ®iehe gl < UG H W GASH s &HT
o =gt 9o i |

(b) Y § 4 % GHETg TSH & ToRdl g8 I3 TR [h0T 30 I =[AaH

ﬁaﬁaﬁ%@amﬁwwmﬁ@ﬁm%mw%@m%l
59 ¥ genTe1 hl I iiehfed shifvg | 5

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

(b)  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

(a) 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.

(b) A ray of light passing from air through an equilateral glass prism

undergoes minimum deviation when the angle of incidence is Sth

of the angle of prism. Calculate the speed of light in the prism.

55/1 16
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SET 55/1

MARKING SCHEME

Q. No. Expected Answer/ VValue Points Marks | Total
Marks
Section A
Q1 I.  Nichrome Ya
il.  Rni> Rcy (or Resistivityn; > Resistivityc,) " 1
Q2 Yes 1
1
Q3 I.  Decreases Ya
i Nviolet > NRed 1
(Also accept if the student writes A, < Ay )
1
Q4 Photoelectric Effect (/Raman Effect/ Compton Effect) 1
1
Q5 A is positive and Ya
B is negative Yo 1

(Also accept: A is negative and B is positive)

SECTION B
Q6
Interference pattern Yo
Diffraction pattern Yo
Two Differences Yo+ Y
I
Yo
AT VARV I'u; 1 l'\:“ Ao

322212 O 1x 2432
—» Path Difference
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SET 55/1

——
—_—
—_—
___-—) L
— Slit 72
Incoming
wave Viewing screen
Differences
Interference Diffraction
All maxima have equal Maxima have different
intensity (/rapidly decreasing)
intensity
All fringes have equal Different (/changing)
width. width.
Superposition of two Superposition of wavelets Y2+ Y2
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%0 cos? @ (if o is the intensity of unpolarised light.)

Intensity is | cos? 0 (if | is the intensity of polarized light.)
(Award ¥ mark if the student writes the expression as 1, cos? 8 ) 1

—_— 0 2
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SET 55/1

Q7

(a) Identification Ya
(b) Uses Ya

+Y%
+Y%

(@) X —rays
Used for medical purposes.
(Also accept UV rays and gamma rays and

(b) Microwaves
Used in radar systems

Any one use of the e.m. wave named)

(Also accept short radio waves and
Any one use of the e.m. wave named)

Yo

Yo

Yo

Yo

Q8

Condition

i.  For directions of E
ii.  For magnitudes of E B ¥

1
1

oppositely directed.

directions.)

(ii) gE = quB
E

orv=—
B

Force due to electric field =

The required condition is

(i) The velocity ¥, of the charged particles, and the Eand B
vectors, should be mutually perpendicular.

Also the forces on g, dueto E and B , must be

(Also accept if the student draws a diagram to show the

[Alternatively, The student may write:

Force due to magnetic field = g (v x B)

qE = —q (v x B)
[orE = —(VXE) = (?Xﬁ)]

(Note: Award 1 mark only if the student just writes:
“The forces, on the charged particle, due to the electric and
magnetic fields, must be equal and opposite to each other”)] 2

Yo

Yo

Yo
Yo

Yo
Yo

Yo
Yo
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Q9 ) —
. Writing
E, x % Yo
ii.  ldentifying the level to which the Yo
electron is emitted.
iii.  Calculating the wavelengths and Yo +%
identifying the series of atleast one of the
three possible lines, that can be emitted.
. 1
.. We have E, x — 2
il.  ~ The energy levels are ”
~136eV; —34eV;-15eV 2
~ The 12.5 eV electron beam can excite the electron up
to n=3 level only.
iii.  Energy values, of the emitted photons, of the three
possible lines are
3-1:(-15+136)eV=121¢eV
2-51:(-34+136)eV=102¢eV
3-52:(-15+34)eV=19¢eV
The corresponding wavelengths are: 102 nm, 122 nm and Ly + 1
653 nm
(=7F)
" E
(Award this 1 mark if the student draws the energy level diagram
and shows (and names the series) the three lines that can be
emitted) / (Award these ( ¥z + ¥2 ) marks if the student
calculates the energies of the three photons that can be emitted
and names their series also. )
2
Q10
a) Two properties for making permanent %2 + %
magnet
b) Two properties for making an Yo+ Yo
electromagnet
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a) For making permanent magnet:
(1) High retentivity
(i) High coercitivity
(iii)  High permeability
(Any two)
b) For making electromagnet:
(i) High permeability
(if) Low retentivity

(iii) Low coercivity

Yo+ Y2

Yo+ Y2

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.

(Any two) 5
SECTION C
Q11 . .
a) The factor by which the potential
difference changes 1
b) Voltmeter reading 1
Ammeter Reading 1
2 1
a) H= % %
= V increases by a factor of v9 = 3 Y
ing 1= —— Y
b) Ammeter Reading I= P 2
12 72
= mA = 2A
Voltmeter ReadingV = E — Ir 72
=[12-(2x2)] V=8V .
(Alternatively, V = iR = 2 x 4V = 8V) 72 5
Q12
a) Achieving amplitude Modulation 1
b) Stating the formulae Ya
Calculation of v, and v,, Yo + Yo
Calculation of bandwidth Yo
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(Alternatively, The student may just draw the block diagram.)

BANDPASS.

mfi)

«f)
\® 5| SQUARE

yld FILTER

W

LAW DEVICE ¢ CENTRED

A, sin w,t T\
(Modulating
Signal) cld
A sin w.t
(carrier)

with the message signal.)

and v,

U +

S U

SV

AT o,

Bx{()+Cx(tf

(Alternatively, Amplitude modulation is achieved by
superposing a message signal on a carrier wave in a way that 1
causes the amplitude of the carrier wave to change in accordance

b) Frequencies of side bands are:
(Uc + Um) and (Uc - Um)

vy, = 660 kHz

— vy = 640 kHz
¢ = 650 kHz
m = 10 kHz

Bandwidth = (660 — 640) kHz = 20 kHz

AM Wave

Yo

Yo

Yo

Yo

3
Q13

a) The nature of biasing 1

b) Diagram of full wave rectifier 1

Working 1
a) Reverse Biased 1

b) Diagram of full wave rectifier
1
R output
—s
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Working: The diode D; is forward biased during one half
cycle and current flows through the resistor, but diode D; is
reverse biased and no current flows through it. During the
other half of the signal, D1 gets reverse biased and no current 1
passes through it, D, gets forward biased and current flows
through it. In both half cycles current, through the resistor,
flows in the same direction.

(Note: If the student just draws the following graphs (but
does not draw the circuit diagram), award %2 mark only.

)
3
Q14
Photon picture plus Einstein’s photoelectric
equation Yo + 1%
Two features Yo+l

In the photon picture , energy of the light is assumed to be in the Ya
form of photons , each carrying an energy hv.

Einstein assumed that photoelectric emission occurs because of a Yo
single collision of a photon with a free electron.

The energy of the photon is used to

(1) free the electrons from the metal.
[For this, a minimum energy, called the work
function (=W) is needed].
And

1
(i) provide kinetic energy to the emitted electrons. %
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Hence
(K' E. )max =hv-W

1 .
/(Emvmax = hv — W)

This is Einstein’s photoelectric equation

Two features (which cannot be explained by wave

theory):

) ‘Instantaneous’ emission of photoelectrons

i) Existence of a threshold frequency

i) ‘Maximum kinetic energy’ of the emitted
photoelectrons, is independent of the intensity

of incident light
(Any two)

Yo

Yo+ Y2

Q15

a. Calculation of wavelength, frequency

b. Lens Maker’s Formula
Calculation of R

and speed Yo+ Y+

Yo
1

589 nm
1.33

a) A= = 442.8nm

3x108 ms™1
589 nm

Frequency v = = 5.09 x 1012Hz

3x10

’m/s = 2.25 x 108m/s
1.33

Speed v =

0 5= -5 -%
1 (155 ]2
207 L1 IR

~R=(20x%1.10)cm =22cm

Yo

Yo

Yo

Yo

Yo

Yo

Q16

Definition of mutual inductance
Derivation of mutual inductance for two
long solenoids
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coil changes by unity.

coil.

(if)

N, turns

N, turns

~ B,

N,N,A;i
= N,A,B, = lo2lnfatz

oN2N1 4,
l

Hence, Mlz = H— = MonznlAll (Tll = 1\;

OR

(1) Mutual inductance is numerically equal to the induced
emf in the secondary coil when the current in the primary

Alternatively: Mutual inductance is numerically equal to
the magnetic flux linked with one coil/secondary coil
when unit current flows through the other coil /primary

Let a current, i, flow in the secondary coil
_ HoN2i,

l

+~ Flux linked with the primary coil

= M1,
l

Definition of self inductance

Expression for energy stored
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(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.)
(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
through the coil, is v,
dW_I I'—(Ldi>'
ar T Ma)!
Ya
_ B S
~W=[dW = [ Lidi ”
=~ Li?
3
Q17
a) Principle of meter bridge 1
b) Relation between Iy,l5, and S 2
a) The principle of working of a meter bridge is same as
that of a balanced Wheatstone bridge.
(Alternatively:
Q
B 1
| S
| O—
i P _R
When ig=0, then — = —)
Q S
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R l
b) —=—
When X is connected in parallel:
R
( XS ) ~ 100 -1, Y5
X+S
. __1,5(100-15)
On solving, we get X = BTN .
3
Q18 ) ) -
Diagram of generalized communication system 1%
Function of (a) transmitter (b) channel (c) receiver %+ Y% +%
Communication Symf: __________
l‘hxum l;:;::fel:r Transmitter sﬁl::mtud - :f;:ea Recelis I:ggre-"i:lg; wa:fmm
[Also accept the following diagram
Information | Communication e Receiver of 1 Y.
Source channel Information 2
]
(a) Transmitter: A transmitter processes the incoming message 1
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 72
receiver.
(c) Receiver: A receiver extracts the desired message signals 72
from the received signals at the channel output.
3
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Q19

b) Diagram of output wave form
Truth table

a) Function of each of the three segments %2 + % + %

1
Yo

a) Emitter: Supplies a large number of majority charge Yo

carriers.

Base: Controls the flow of majority carriers from the Ya

emitter to the collector.

Collector: It collects the majority carriers from the base / Ya

majority of those emitted by the emitter.

b)

tl 2 t3  t4 t5 to t7 t8

Truth Table
A Y

PP |O|IO
OO
RO | O

Yo

Q20

(a) Ray diagram for astronomical telescope in
normal adjustment

(b) Identification of lenses for objective and eyepiece
Reason

1%

Yo
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(a) Ray diagram of astronomical telescope

Objective H‘fc?\’!

4

Eyepiece
el

£ S | 1w
e
s
(Note: Deduct %2 mark if the ‘arrows’ are not marked)
Ya
(b) Objective Lens: LensL;
Ya
Eyepiece Lens: Lens L,
Reason:
The objective should have large aperture and large focal Ya

length while the eyepiece should have small aperture and
small focal length.

3
Q21 (a) Statement of Biot Savart law 1
Expression in vector form Yo
(b) Magnitude of magnetic field at centre 1
Direction of magnetic field Yo

(a) It states that magnetic field strength, dB, due to a current
element, 1di, at a point, having a position vector r relative to
the current element, is found to depend (i) directly on the
current element, (ii) inversely on the square of the distance
[r| , (iii) directly on the sine of angle between the current
element and the position vector r.

In vector notation,
Y5

Alternatively,
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— HoX1 _ Uo T :
(b) B, = o = 2R (along z — direction)
_ Ho*V3 _ poV3 A .
By = ETETS (along x — direction)

. _ 2 2_/10
~B= /Bp + Bj, =R

This net magnetic field B, is inclined to the field By, at an angle
©, where

tang =3
(/6 =tantV3 =60°)

(in XZ plane)

Yo

Yo

Yo

3
Q22 Formula for energy stored Yo
Energy stored before 1
Energy stored after 1
Ratio Yo

_1leopz (=19
Energy stored = > CV? (= - C)
Net capacitance with switch S closed = C + C = 2C
1
= Energy stored = 5% 2C xV?=CV?
After the switch S is opened, capacitance of each capacitor= KC

1
~ Energy stored in capacitor A = EKCV2

For capacitor B,

1 Q2 1c2v%2 _ 1cv?
Energy stored = - & =17 1%
2KC 2 KC 2 K

. Total E t d—lKCV2+lCV2—lCV2(K+l>
+ Total Energy stored = > T m

_1CV2 K*+1
2 K

Yo

Yo

Yo

Yo

Yo
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'R ired ratio = 2CV?%. K 2K
~ Required ratio = CVAKZ+ 1) (KZ+1) 1 ;
SECTION D
Q23 ) : -
a) Name of the installation, the cause of disaster Yo+ Yo
b) Energy release process 1
¢) Values shown by Asha and mother 1+1
a) (i) Nuclear Power Plant:/*Set-up’ for releasing Nuclear Ya
Energy/Energy Plant
(Also accept any other such term)
(if)Leakage in the cooling unit/ Some defect in the set up. Ya
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
(a) Derivation of E along the axial line of dipole 2
Q24 (b) Graph between E vsr 1
(c) (i) Diagrams for stable and unstable Yo+ Y
equilibrium of dipole
(if) Torque on the dipole in the two cases Yo+ Y
(a)
¢ 2a > F+q E'q‘
N — e = ——— Dy ——
-q +(q P
< r >
Electric field at P due to charge (+q) = B, = — —1— Yy

amey (r—a)?

1 q Y

amey (r+a)?

Electric field at P due to charge (—¢g) = E, =

A _ _ __1 qg 1 q Y.
Net electric Field at P= E; — E, Tee o)  ames ra)? 2
1 2pr ( 20)
= = . 2a
4rrey (r2 — a?)? P=4q
Its direction is parallel to p. 1
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(b)

r

(Note: Award %2 mark if the student just writes: For short

. 1 2 . .
Dipole = T —’; without drawing the graph)

TEY T
(c)
" E
Y +q > P E: Yo
Stable equilibrium
— > E 1
3 Yo
4 L4 w1 .
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: p is parallel to E.
(i) For unstable equilibrium: p is antiparallel to E)

Torque = 0 for (i) as well as case (ii).
(Also accept, Z=p x E | 7= pEsin6) s + s 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 q from infinity tor 2
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Surface
z  charge density o

ng.dSZE
€o

The electric field E points outwards normal to the sheet. The

field lines are parallel to the Gaussian surface except for surfaces
1 and 2. Hence the net flux = ¢ E. ds = EA + EA where A is the 1
area of each of the surface 1 and 2.

q OJA
j‘gE.ds=—=—=2EA;
€& &o
E= o
T 2g,
b)

Yo

Yo

Yo

Yo

Yo

Yo
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Q25 a) Identification Yo
b) Identifying the curves 1
Justification Y2
c) Variation of Impedance
with frequency Yo
Graph Ya
d) Expression for current 1Y%
Phase relation Ya
a) The device X is a capacitor Ya

b) Curve B— voltage
Curve C— current
Curve A — > power

Yo
Yo

Reason: The current leads the voltage in phase, by 77/2, Y
for a capacitor.

1 1
C) Xc_ oC (/Xc OCZ) 1
Xe
T y
w
d) V=V, sinwt c
Q =CV =CV, sinwt 1
d
I=21 = wcl, cos wt 1
= 10 Sin( wt + T[/Z ) V=V, sinwt )
Current leads the voltage, in phase , by '/, 1

(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 )
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OR
a) Labelled diagram of ac generator 1
Expression for emf 2
b) Formula for emf Ya
Substitution Ya
Calculation of emf 1

Slip —9
rings : Alternating emf
t}?:-‘ 40

Carbon
brushes

¢(t) = NBA cos wt

d¢
S F=——

dt
= NBAw sin wt

= E,sin wt

b) Induced emf = BIV
»E=03x%x10"*x10 x5 volt

E=15x1073V (= 1.5mV)

Let w be the angular speed of rotation of the coil. We then have

(E, = NBAw) | 1

Yo

Yo

Yo

Yo
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Q26

a) Definition of wavefront Yo
Verifying laws of refraction by Huygen’s 3
principle

b) Polarisation by scattering Ya
Calculation of Brewster’s angle 1

a) The wavefront is the common locus of all points which are in Ya

phase(/surface of constant phase)

Incident wavefront

A
v,T
[&] i
Medium 1
P A r C P’
UpT
Medium 2 r \I\
Refracted
vy <V, 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 = v tand AD = v,t

L BC . _AD
sml—ACan SII’]T—AC

sini _ BC vyt

“sinr~ AD  w,t
%

1
= — = a constant
%)

This proves Snell’s law of refraction.

Yo

Yo

Yo

Yo
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b) When unpolarised light gets scattered by molecules, the
scattered light has only one of its two components in it.
(Also accept diagrammatic representation
e i
Scattered Light
(Polarised)
i Vs
_ To Observer )
We have, u = tan iy
Ya
~tanip =15
~ig=tan"'15
(/56.3°) S
Ya
OR
a) Raydiagram 1
Expression for power 2
b) Formula Ya
Calculation of speed of light 1Y%
a)
":'*____ B
__'_,_..--"'"r--f—- -\--\--\-HH..__\_‘_;*
6 P T 1
*--ommeee [ »*
e e 1f mmememmee ememeam B L ememn emme e e *
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. A

Get More Learning Materials Here : & m @&\ www.studentbro.in



SET 55/1

Let the final image be at I. We then have
fi B v u 72

Adding , we get
1+1 1 1 1 Y2

Ya
“P=P +P,
b) At minimum deviation »
— A/ — ano 2
We are given that
3 Y
| = —A = 459
i 2 5
sin45°
U = T =
sin 30

1
NG )

. - . _ i
=~ Speed of light in the prism = 7 N
(221x%x108ms™1)

[Award ¥ mark if the student writes the formula:
_sin(A+ Dy,)/2

sin(4/,)

but does not do any calculations.]
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