SET-3

Series GBM Code NO 55/3

A F.
Roll No.

glemelf e HI IW-YETH ® JE@-I8
W EeT ford |

Candidates must write the Code on the
title page of the answer-book.

o HYA ST H A foh 38 YT H Hfgd Y8 19 @ |

o THUA H M T H AR fU MU g T H BH IT-YEH F @8 W
ford |

o FHUA A R oh M IH-TTH 26 T F |

o  HUAT U T ST TTEAT & I | UgSA, T 1 shilTeh a9 {1 |

e 3T TH-UA HI e & fAu 15 e w1 wHg o men B | ww-us o foaqwor qatg
T 10.15 & fopam M@ | 10.15 S § 10.30 S doh BT had YH-UF bl Tl
3R 38 AT & GHF d IW-YIEIhT T HIg IR g faE |

e Please check that this question paper contains 19 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.

wiferes fomma (Sgri=aes)

PHYSICS (Theory)

FEiRa 77 : 3 w72 SfeHaTH 37% : 70

Time allowed : 3 hours Maximum Marks : 70

55/3 1 P.T.O.




Wﬁﬁﬂ:

(i)
(ii)
(iit)

(iv)

(v)

55/3

Yt 397 AT & | 3G Fo7-77 F FT26 T & |
59 Y97-Y7 & Giel Y77 3 : GUS 37, @V &, GUS &, &S ¢ 3N &I T |

&GS 3 H qia yvT 5, J9F HT Uk 3% &5 | @IS § 7 qid §97 &, I9% &
FTHF S| @8 TH ANGIH 5, I9% & AT 3% 8 | @ 7 H R 3H F
T% GeoTeTRT 397 & 37 GV T § did 397 &, I3 & il 37% & |

J97-97 7 GHT T FI5 [deheq 781 8 | a9, @ 37! aici Uk 997 &, diT 3ihl
gIct Uk J97 H 37 qier 371 qict @Al 3991 7 3R wI7 JeTT 1597 T 8 |
98 Yol § 3791 130 7T 59 § & FaeT Uk JIT & FAT 8

BT ST &, T [Hlciikaad Gifaes [Haars! & Tl &7 3991 F T 3 -
¢c=3x10%m/s
h =663 x 10734 Js
e=16x10"1C
Up=4nx 107 Tm A~

£y =8-854 x 10712 C2N1 m™

1
4n80

=9x10° N m? C2

el bl godiH = 9-1 x 103! kg

=[¢IH 1 GIHH = 1-675 x 1027 kg

I T GodH@H = 1-673 x 10727 kg

SATENTIET ST = 6-023 x 1023 ufd o™ A

e 3RrdTeh = 1-38 x 10723 JK!



General Instructions :

i)

(ii)

(i11)

(iv)

(v)
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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 1073* Js
e=16x10"C

Uy = 4m X 10" TmA™!

£y =8-854 x 10712 C2 N1 m™

1
4n80

=9x10°Nm?2(C?2

Mass of electron = 9-1 x 10731 kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 102" 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

gfe ST T % SAAfdd TR il AT TR § Yiqenud o fear S, qt i
% fi50 o1 —~dan fo=re s fore yehr afafaa grm 2 re i |

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 uiee 1 AW faRae S fogd-grash faferlt i samen Wehfd i geIid!
g |

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

S§ dR H yargd g 1 H fafa §9 9 3fg @ @ 8, @ 91g o aodi
1 31R 2§ U gre 6 fem = @ 2

(O
e !

What is the direction of induced currents in metal rings 1 and 2 when

v

current I in the wire is increasing steadily ?

(O
e !

v

X-31& h IR =0T A qTell Tohdll Tord-grashia T o fogd 3R Jrehiy
& afew fop feemeti & grem +ed 8 2

In which directions do the electric and magnetic field vectors oscillate in
an electromagnetic wave propagating along the x-axis ?



5. HHH oFs 3R gAE B & s o did o ar Sofishe O waifora 8 | g
T g 1 YaTied S T8 2 | AT IR Ak qed g 2 U I gfse
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.

Qs d
SECTION B

6. (a) TR Fraeh, 3N (b) fIgq-grah s & T I0h vered & of o1 fafew | 2

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

7.  THA R foada oR g it safasetor w6 foe e ded Eife | ora: 389 TR
TR HR fada Jeddi & o= @ 3= 1 Ioei@ HIT | 2

HYAT

gford Jehe fopell diciise Py € 9T & | 99 I8 gfod Yo g fpet 3=
qIeNise P, ¥ TSRAT B AAT A1G Py, I IE-31& P; o TH-31& § 0 U ST 3,
TS Py ¥ A a0l i Jehrel g1 o T07T =4sieh TIRaT | 79 0 1 HH 0 § 21
& o9 forerRer sear B, o digar 9 oo w1 2w & 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 P9 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 6 varies from 0 to 2m.
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11.
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foret e o 4 @ gnfora forel) dunfa & Tomht staeen # #iE 90 #41 vanzd
T8 Bt 2 iy SE guie w1 AERE st st Fuafih s gne efies
YT YT Bl 8 | St i |

Why does current in a steady state not flow in a capacitor connected
across a battery ? However momentary current does flow during charging
or discharging of the capacitor. Explain.

BIEGIS UTHTY] <hl =[AqH T HoAl — 136 eV 7 | IS g FIF= FoAl &
— 151 eV ¥ — 34 eV W ThHY Hidl &, d Scdiod TaeH! W@l hl quIeed
UTehfetd hIfT 3T g3gio Weed <hi 39 ol 1 9m faRer ea ==
grafaa g |

The ground state energy of hydrogen atom is — 13:6 eV. If an electron
makes a transition from an energy level — 1-51 eV to — 3-4 eV, calculate
the wavelength of the spectral line emitted and name the series of

hydrogen spectrum to which it belongs.

30 feorfe 1 7 i it R i ek & afei 4 sufeafy # fufim
Al G AU AT Ho b1 ITANT fordt fomw = & wifowe smafy o
% 99 % oI femam ST 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.

T us |
SECTION C

(a) 589 nm TUIGEH 1 hig Thavll Yehrel Ay § forell It o Io8 W Hfad
BT ® | A SIA &1 w = 1-33 @, A Gl b hl qUIeed, ghd
3R =T F1d HINT |

(b) 1-55 UAdTh o hid d his IWINA @ s9@&T1 T 2 TrEes et
hAR! ! THAT AT FUH 7 | AlG 30 @F 1 Hihd gl 20 cm @, T
ST dshdl ST J1d hifT |




(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.  FUSHE & A % oid A Sehed hl TR fAfgy | whgl w fowed
8% o el g qRATICeRIst, SHeh! eaTgal EHM §, % I SThed %
foTe =t Sgea I | 3

HYAT

forelt el o Tatehea 1 aftwumt fafge | fopeht faggq-ate® @ (emf) & @@

9 g 9t L 0 gfud Seit & forw sastes g1ed hifsre | 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.

13. (a) et tficx A &1 *efer faga fafau |
(b)  Toreft wfex g o, oTi@ o ST 3R, hilg R 3R S A gft [; W

"o formg e B 2 |
R S

A
| \/

gy S = ured # fopelt s1Td wiiliy X ol §AIfSa 6 W 316 T
g @ I, R BT 8 | [y, Iy 3RS % 91 § X & o §F o
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. (a) 3WAMSS Icasis @ # n-p-n TINER Yaee o1 g9y R@ ST |

(b) 39 YaYH I dleedl dfed & oIt =S odad HifT AR 7 I8
awrtsy for ffa Sieedr < swem e Sicedr & faafia 2 |

(a) Draw the circuit diagram of an n-p-n transistor amplifier in

common emitter configuration.

(b)  Derive an expression for voltage gain of the amplifier and hence
show that the output voltage is in opposite phase with the input

voltage.

55/3 8
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16.
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(a) feu 7o wfetiees & ol @ guEes fawar=m @i gRafda w0 @ afd
ThUE 39 ST 9 A B T | AUIH faveaTR # fRE Uik gm
gierd fepam T 2

(b) @wT TN e H, fre dia % <fiadl ¥ e W A 3 4 Q w1 TH
gferiees FAI fohaT 7211 B | @id 1 3TTaie Jfadg 2 Q IR fagq-aes
T (emf) 12 V& | diceHieX 3T UHIE o TTeITeh Uiehiold shitalg | 3

V)
N\

|
12V]'2Q

VWV
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 ?

(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.

®
K
12V]'2Q
W
R=4Q
opelt SATUhIshd e SHEET 1 sl IR@ Witay | f=fiied # @ +
%1 foafem 3
(a) uftm
(b) =
(c)  ANmE
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Draw a block diagram of a generalized communication system. Write the

functions of each of the following :

(a)
(b)
(c)

17. (a)
(b)

Transmitter
Channel
Receiver

foreht TR gemesft gr ufdfers s goriv < e fopeor emag Eifem |

3Ten! FfeiRad o9 <@ fou o § | foreft s gaweeft i @ & fae
39 598 | TR 31 T 1 ITART AR 3R Mgy o &9 § &l ?

K] &gHa1 (D) g (&)
Ly 3 8
Lo 6 1
Lg 10 1

(c) Torell geweefl i fave smar w1 aitwrfya HifSe qen v s fafae
o ot a8 fsft e 2

(a) Draw a ray diagram for the formation of image by a compound
microscope.

(b)  You are given the following three lenses. Which two lenses will you
use as an eyepiece and as an objective to construct a compound

microscope ?

(c)

55/3

Lenses Power (D) | Aperture (cm)
Ly 3 8
Ly 6 1
Lg 10 1

Define resolving power of a microscope and write one factor on

which it depends.

10




18. Ty=fcfaa o foreft seprer-gumel arg o fow ehror-forgq o =1 fommor gertan

q:
T A

PEONBEEGEBI
T

A 0 X
(a)  &fTS 318 =/ X Hl Tg=1HT |
(b)  &fas 18 R fog A T Ffod shean 2 2
(¢ &AM digar R dfaq fafemon 6 = fafe smafEl vy, vy 3R vy
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The following graph shows the variation of photocurrent for a

T A
Photocurrent

A O X

v

A

photosensitive metal :

A
v

(a)  Identify the variable X on the horizontal axis.
(b)  What does the point A on the horizontal axis represent ?
(c) Draw this graph for three different values of frequencies of

incident radiation vy, vg and vg (v > Vg > v3) for same intensity.

(d) Draw this graph for three different values of intensities of incident

radiation Iy, Iy and I3 (I; > I > I3) having same frequency.

55/3 11 P.T.O.



19. T HaEH THR Ui TUTia A 3 B forel V diee it 92 4 s 8 3R
fea s o5 3 | Tgw =1 oW @i foon Srar @ o s wafai <t ufgemredi o
ek T & off= wrdgaes K 1 I3 wagd W e Srar 8 | 39 gl genfai
H qEEd W 8 qd 3R WAgd W o I9Eld 9rad $o (ER-Agd el ol
U J1d hIFT |

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.

55/3 12



20.

21.
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(a)
(b)

(a)

(b)

(a)

(b)

(a)

(b)

3T Hige fohd TR foharm SfTam 8 2

fopell ST Highad AT o QI e SUS) hl STFRET AN 640 kHz
3 660 kHz & | 918 3R Wigaesh faHa sl AGRmEl Fd Hifg |
Y HIGTH o [oTU ATAeTh dUg FSTS F1 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 ?

frafafiad emE 1 S’ +is AL=TS 8 | 919 S bl avd a1 o1 &1 &,
THIET A o TeaTeh ol 90 T4 o fofu 319 R & 9 ol 9@l 37en
U 2 3199 I & foIu s dfSu |

Vv

—
——

S

— oD
foret yepmr-forq srie 1 uituy smw wifuu ot sueht franfafy &
SRS HITT | 38R I — V fenerfores Eifaw |

In the following diagram ‘S’ is a semiconductor. Would you
increase or decrease the value of R to keep the reading of the
ammeter A constant when S is heated ? Give reason for your
answer.

+

O
O

O
O

\Y%
_II

@

R

Draw the circuit diagram of a photodiode and explain its working.

Draw its I — V characteristics.

13 P.T.O.



22.

23.

55/3

(a)

(b)

(a)

(b)

I — grad Fam fafigr ot 39w =) afew w9 ° = il |

fsm R I @ @999 gAmRR FUSieR™l P 3R Q, N Huw: 1A
3N/3 A 9r yaTfed & @I &, XY R YZ qal H Th-ge o dread,
3TN Febrgl T B | 7 FUSHeAal o Sheg W 2 FrhIT &1 T TRATIT 3R
SIS

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 +/3 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.

Que g
SECTION D

T <1 HIGTSH A =i H 83 ol & fawd § U o @H=RTA H 9l | 98
39 @ & O 4 39 e T8 wue TR o 39 e ¥ aid 3% I
IR 8 9B | 384 31 $S hea XII | ifaehl #§ di@n o, I o MgR | 191
HIATS o T o I o b1 TATE fopall |

(a)

(b)

(c)

SIS H STE1 gHeAT g3 98l W R Yids3Ifud o1 ? 3ueh foem ¥ 39
GEISAT ST FAT HRIT AT ?

i W IfasSTA § H1 Geb B4 1 fshaT shl STt il |
3ok TR @ 3TN 7R 3Heh! HIATS gRT YERid qod &= o ?
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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. TRET Ik X I TRET ac @@ V = V,, sin ot & G 61 T 8 | Fefaiead
% T fe@r U U sk | dicedl, 9T 37 Ak o for=wor ol guier T R

(a) IRk X I IgAT |
(b) T TR A, B 3R C H %I dleedl, 9/ MW IuYH Wik 1 qiwy |

frefia ot 8 2 319 3w i gfse Fhifs |
(¢)  ac Gl 6l A & T gEeh! Hfcranen forg Jepr foam=ror el 2@ 2 U1
T ST |
(d) 9RHY § 9 AR ac dlcedl H FHh HoT-TFY h [T Sk T
T | 5
HYAT
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(a) ac SAA T AR M@ WifHw | Jrahm @agﬁmﬁaﬁrﬁw
H g3 N B i forelt Foesell, TaH T i STIRA-HE H &THA
A®, d Ia fagq-args o (emf) & fou =i gea Shifsw |

(b) ﬁﬁWﬁWﬁﬁWlOmWﬁéﬁﬁﬁW@@,&Oms‘l
H1 =1A |, 0-3 x 10~% Wb m~2 & Jeat & Jrahly & & &fas oo &
Trshivl W R @i 2 | 39 98 # INa fIgd-ames s (emf) 1 dTcetiors
U= F1d hifoT |

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)  Identify the device X’

(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

16



(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.

25. (a) qumy <hl gftymar fafgu | g0 fagea &1 ST e 37uedd o
FATYA ShiTorg, |
(b) RIS < SEhIUH <t Uisha grT IRawha: gfod et fohg epr wTea feham
SITAT 8 ? ™ hid I 9dHh = 1-5 &, Al I — hid IS & [oq
S[EL IV TG hIIT | 5
AYAT

(a) W9 H W gl 9qc I €l o TASH R Sfcifors s91 g9 % forg
foptur 3t Efifeg | @El <l wipd gl o UGl H 36 HAISH 6l &l %
fore =stes wTed i |

(b) g § Hia & quaTg TUsH € ToRAT g3 I3 TR [hU0T IH EHY =IAaH

ﬁaﬁaﬁ%,wwﬁmwmﬁmﬁw%mw%@mél
5w oyt it =Tt itesferd shiferg | 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

55/3 17 P.T.O.



26.
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(a)

(b)

(a)

(b)

(c)

(a)

(b)

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 %th

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

TS ‘22’ o el fgyga o Rur Imehl el W@ W fgga & &g @
r gl W feuq fopefl forg W fargd-ai E % foig sk sgeaet <hifSrg |

r>>aa3%QE3ﬁTr§?aﬁ?W@ﬁﬁQ|

Ifc 7 foga Foret e a1 faga-a B,  feua =, i 59 fgga i
TRfl o sl g it feufa =1 i fewr Hifse o gt &
TR H 39 Toga T hRiRa a-STeun ot =k Tt |

JraT

TSE THY 1 ST hich TS O™ T o hi TRl TohaaH TR
3F-d: 9 FHAA Udedt 3fie % HRT faga-am 3ma Hifer |

foreht o= SISl Twaa qacl e 1 THEHH T 6™ 996 +6 7 |
fopell forrg 3Te™1 q 1 310 © 39 STTAfRIG Had WM % FHE gl r W
feua foreht formg eh @M fopw 7T %l o foTT =etes T ShifT |
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(a)

(b)
(c)

(a)

(b)

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.

Draw a graph of E versus r for r >> a.
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

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

density o.

An infinitely large thin plane sheet has a uniform surface charge
density +0. 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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