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¢ Please check that this question paper contains 16 printed pages.

¢ 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.

¢ 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.
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PHYSICS (Theory)
freiie gar 3 =52 3BT 3w 70
Time allowed : 3 hours Maximum Marks : 70
T e
(i)  STHTT-9TH Fo726 F97 & | @ 997 37f7ard & |
(ii) - SHIFGT &5 G & : GUe-F, GUe-T, GUe-T, TUS-T 3K TUS-& |

(ifi) TUsF T 5 757 g% 1 3% F, @Ue-& T 5 §97 9% 2 3% &, GUs-T H 12 J97
UeIF 3 3k &, GUSE T 4 3% T U GoATdIRT T97 3k @Ue-&H 3 797 Ud% 5 3
FRTTTE |

(iv)  GHT W P faeheq 7@ & | fer ot 2 3 & | G99, 3 37 & | G977 3] 5 3l 3 3 go1
T iRt fabey fxT T & 1 U7 o1 J 39 [aedl § @ U Bl & FATE |
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(v)

c=3x 108 m/s
h=6.63x1073*Js
e=1.6x1019C
Hy=4x107TmA"!

g,=8.854 x 10712C2 N m™?

1
——=9x 10° Nm?2 C2
4n£0

m,=9.1x 103! kg
=2 T 56991 = 1.675 x 10727 kg

e & §eHH = 1.673 x 10727 kg
Talgl H&A = 6.023 x 1023 ufq I diet

dieesTH i = 1.38 x 10723 JK-!

General Instructions :

(i)
(ii)

(iii)

(iv)

(v)

55/2/1/F

All questions are compulsory. There are 26 questions in all.
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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=3x108 m/s
h=6.63x103*Js
e=1.6x10"12C
Hy=4x10"7TmA"!

g, =8.854x 10712C2 N m™?

1
——=9x 10° Nm?2 C2
4neo

Mass of electron = 9.1 x 10-3! kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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Section — A

1. @ ¥ 39T AR 95 0 W HiE fagfha e Q ferd § | fovarr v, -V, oA

T | STERT Q YFICHSh & e SRUTCH 2 1
Qg T

A point charge Q is placed at point O as shown in the figure. The potential difference
V, — Vjp positive. Is the charge Q negative or positive ?

Qo -------------- LR .
O A B

2. Tl viq-grerenia UgTe St SuRedfd H i &5 T@1stl bl SHeER (et Hite | 1

Depict the behaviour of magnetic field lines in the presence of a diamagnetic material.

3. Todl it & foT STeem 9rT 0.25 A € | SH! Uigeiall & IR e o s ¢ 2 1

The charging current for a capacitor is 0.25 A. What is the displacement current across
its plates ?

4. Yol YRS % SUANT T Ueh ISELUT SITT | 1

Give one example of use of eddy currents.

5. To=a voroRd ot uiaTT SR g9 S, 1L 3 fefaEn | 1

Define Electric Flux. Write its ST unit.

grs -9

Section — B

6. (i) IR F EEISH AN & I TR F o0& HIT ST GHAT H Icafstd Bl i
Mg & foIT Taiy TR AT § | 2

(i)  foRet IRA] § IS Telae =el hel © Ueel Il H HIM HAT ¢ | 37 URHT] T foheir
TR T i WA IETT IS ol ST Tehell € 2 3 TN {07 & deT&! & 2

YT

FRITT TG GATT ! S ol FeTSHIHIOT I & IS H S-HT bl nall o1 o fou Gay fora
& o0 SiTTedt TRt T SUFIT il |
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(1) State Bohr postulate of hydrogen atom that gives the relationship for the

frequency of emitted photon in a transition.

(1)) An electron jumps from fourth to first orbit in an atom. How many maximum
number of spectral lines can be emitted by the atom ? To which series these lines

correspond ?
OR

Use de-Broglie’s hypothesis to write the relation for the n™ radius of Bohr orbit in

terms of Bohr’s quantization condition of orbital angular momentum.

7. TOR I H IUIRT @ aTel e ik X Sl Sl Uh Y ¥ g T H gREfad &8 gehdt
T 1 g X 1 A fefEu | fhdt SR e | QRIEde & i i AR DIy | 2
A device X used in communication system can convert one form-of energy into

another. Name the device X. Explain the function of a repeater in a communication

system.

8. Tl WM i ceEd A T ol ot i SsiiTell TS §H € | 98 SYEY o HiEH
T ST ST i ST il &b (24 me/h) THE 13RT m, ¢ 3T h & 3/ A= € | 2

The wavelength A of a photon and the de-Broglie wavelength of an electron have the
same value. Show that energy of a photon is (2Amc/h) times the kinetic energy of

electron; where m, ¢ and h have their usual meaning.

9.  yfod TR SR ST WehTeT | forvie e | T TRt WoRiEe gRT ScatsTa gferd Wbttt
T 3T SATHIATE TR R A € 2 Wi | e i |
g UhIT & fohdll TT & HH0 UIoRIZS e & 37T o F1d 60° T 0T AT & | WehIT
fercien IfesTe 39 Tite | IRt 8 2 2
Distinguish between polarized and unpolarized light. Does the intensity of polarized
light emitted by a polaroid depend on its orientation ? Explain briefly.

The vibrations in a beam of polarized light make an angle of 60° with the axis of the

polaroid sheet. What percentage of light is transmitted through the sheet ?

55/2/1/F 4
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10. T [ Q€T SRR SIS §%heT A Sl [hdll 41 o 38 o R W V dice &1 favara
A T 3HY 9RT 1 veied gt & (Fosf ) | 319 39 B ol qH! oh=TE & GHR a1 Gagq
9T | T o 11 | 9T 3R g f5ar S & | 30 9 &t ofae 2/ % fali oY foher

forer=a ST @ ST foh 39 9 9 o7 9t o/l 9T [ Yated e ? 2
—— —— —— | ——
A I I
7 i i
-1 -1

A metal rod of square cross-sectional area A having length [/ has current I flowing
through it when a potential difference of V volt is applied across its ends (figure I).
Now the rod is cut parallel to its length into two identical pieces and joined as shown
in figure II. What potential difference must be maintained across the length 2/ so that
the current in the rod is still I ?

A I 1
] [ [
Figure - I Figure — 11
[ug T
Section — C

1. (2) f5e cramm geea 8 E 8 for g oot p % g ® srRd ao-arge #@
TR fAfET | 38 |iEen 9 H S3ek DY 7T 39 1 I i 5977 Mg B |

(b) TS T & A &1 al T 8H 2
(c) T EM AR SErET E § (i) p % SHRR, T (i) P % UF-GR oy @ @ 3

(a) Define torque acting on a dipole of dipole moment E} placed in a uniform electric

%
field E. Express it in the vector form and point out the direction along which it
acts.

(b)  What happens if the field is non-uniform ?

(c) What would happen if the external field E is increasing (i) parallel to 5} and

(i) anti-parallel to p ?

55/2/1/F 5 [P.T.O.
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12. (a) v 9§ iaEE HiE fSgiea emast q fwdr thane g &7 B, 5 fax § 9w
3TTIR TS & a1 o T ol 3T HERA €, H Yo Bl & | 3T q FRT ST 1
T o7 & AN e T ot U T BT € 2 3

(b) dR ST & T 1 HIE AT B % GHFR ¥, A1 SAE9 FRI ST T U TR Wb
TTTerT BT 2

(c) A T8 Hv T i Faed &9 E o 39 USRSy AT ST ¥ £ g% or et et

T Y 7 TR I e @, o fored 89 E 6 a3 fren @ g w2

YA -

(OB

v

X
(a) A point charge q moving with speed v enters a uniform magnetic field B that is
acting into the plane of the paper as shown. What is the path followed by the

charge q and in which plane does it move ?

(b) How does the path followed by ‘the charge get affected if its velocity has a

component parallel to ﬁ ?

(c) If an electric field E 1s also applied such that the particle continues moving along
pp P

the original straight line path, what should be the magnitude and direction of the

%
electric field E ?

YA -

v

55/2/1/F 6
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13. (i) ORE-gEhE a3 % [T U S G T eidl & 2 T a1 [ TR S &l
€ 2 T a1 U YA foAfEn |
(i) P SA-FEHT T AGA-TIRIT WFeH h ¥ TN Dl I=d G o FH e
I T 7 THHT Uh STANT TARGT | YTl T e Heh b TR HIFT W BIh JTe
STOTT & 2 3

(1)  Which segment of electromagnetic waves has highest frequency ? How are these
waves produced ? Give one use of these waves.

(i) Which em waves lie near the high frequency end of visible part of em spectrum ?
Give its one use. In what way this component of light has harmful effects on humans ?

14. = T T 3@ 9 %I = ‘0 20 cm WIHH g % I o L, % FEA 15.cm g W
feer & @i ifom wfdfersr T o g o) L, & 80 cm X R & & 1 T L, T FH g1
1A T | 3

< 20 cm >< 80cm——mm>

L,

In the following diagram, an object ‘O’ is placed 15 cm in front of a convex lens L, of

focal length 20 cm and the final image is formed at ‘I’ at a distance of 80 cm from the
second lens L,. Find the focal length of the lens L,.

<«<—— 20 cm >€ 80 cm —m >
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15. Ty 9omt st |9 wehreT foReot (1, 2, 3) Tae | S9T 3R Tl ufgeng THehivr BRfsT & U
Tl T ST 3T el © | T 5ol & foIe T & e AT 1.39, 1.47
T 1.52 € | T HITT, A9 F DA TY FR0T TR WRIafad et 31 i hael Hordh AC
W AT et | T FRuT T U STRAET HIT | 3Tevaesh UReel §RT 310+ 3TR i gite
HIT | 3
A

(1)—>—450

2) —>—

B C

Three rays (1, 2, 3) of different colours fall normally on one of the sides of an
isosceles right angled prism as shown. The refractive index of prism for these rays is
1.39, 1.47 and 1.52 respectively. Find which of these rays get internally reflected and
which get only refracted from AC. Trace the paths of rays. Justify your answer with

the help of necessary calculations.

(1)—>—450

2)—>—

(3)+ 45°

16. (i) TR TA & PEBRI GG HT I HIWC | TGH emf ST e § FrATAT OF JoT
UTShATST T oot iU |

(i) . FR-TeAT & feTT Si 3T GaAs WAfHehdT KT ST Aol ugTe 7 € 2 3

(1) Describe the working principle of a solar cell. Mention three basic processes

involved in the generation of emf.

(1) Why are Si and GaAs preferred materials for solar cells ?

55/2/1/F 8
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17. 9 S T G e °, 6 uF % QUi | died o B € | fefafad @ o s
FHIT :
(i) 12 pF &% QUi § diad el
(i) 3 uF &% G o gfad St
(i) e F o T T Sl 3

6 uF

| |
|
3 uF

12 uF

In the following arrangement of capacitors, the energy stored in the 6:uF capacitor is
E. Find the value of the following :

(1)  Energy stored in 12 UF capacitor.
(i) Energy stored in 3 pF capacitor.

(1) Total energy drawn from the battery.

+ _
|II

6 uF

| |
|
3 uF

12 uF

18. (i) feauided st ot “WihAar i g fefEn |
(i) T, 3 T, -3 ot af =7 YFeamfaea i ol KT g0 99 W %Aen: N, 3%
N, ST TRATY] SUNET & | 36 THI T 39! Asha % ST &0 N, T N, % 0l

T =T Fea— P | 3
(1) Define ‘activity’ of a radioactive substance.

(i) Two different radioactive elements with half lives T, and T, have N, and N,

undecayed atoms respectively present at a given instant. Derive an expression

for the ratio of their activities at this instant in terms of N1 and N2.

55/2/1/F 9 [P.T.O.
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19. WehRT i ool & T USRI &RT & {aeRoT & 59 & & 0% @itae | S &1 =
3T & HEAHAT 39 UHPR & :

Na:2.75eVdaiMo :4.175 eV
T F B fHd o O W S 3300 A TRE % fafehon § TeheT-geiee SeasH el
T 2 A AT YT o B i ehe T4, ot 57T 21 2
Jroran
THT-TRId SeasH | “3ideh Mg ol IR feif@y | fhdt orq ot Sgetl 3Tt £ & | 5T
T 91 H ©iE W 2f S T THRT SN BI &, T Biel-goiagql 1 b oy, B
& | 19 Sf fafwot i emafa Sf & & S 8, T Hie-SeEgE B SAEwad Ot v, e
& 1y, @ v, T BT | 3

Plot a graph showing the variation of photoelectric current with intensity of light. The

work function for the following metals is given :
Na:2.75eV and Mo : 4.175 eV.

Which of these will not give photoelectron emission from a radiation of wavelength
3300 A from a laser beam ? What happens if the source of laser beam is brought

closer ?
OR

Define the term “cut off frequency” ‘in photoelectric emission. The threshold
frequency of a metal is f. When the light of frequency 2f is incident on the metal plate,

the maximum velocity of photo-electrons is v,. When the frequency of the incident
radiation is increased to- 5f, the maximum velocity of photo-electrons is v,. Find the

ratio ViV,

20. (a) Tog ¥ o5 % TOR T TR0 fafy 511 §9R # fawee SIS0 | T H T 3aRI0
T |

(b) . TIETZeA SAGIAT ! ol TTROT i SATAT HIST | 3

(a) Distinguish between point to point and broadcast modes of communication. Give

an example of each.

(b) Explain the basic concept of mobile telephoning.
55/2/1/F 10
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21. 3 9aIgH FHectt P 3R Q 5 udish & fsar R €, oiwed et H 39 WK W € 6 396
IugrE | 9 o T e 1 791 A[3 1 URIE vafEd gl €, o g G % SHAS s
T GEEhI &1 T URATT 3R S ST BT | 3

Q

\

Sl

>

S

Two identical coils P and Q each of radius R are lying in perpendicular. planes such
that they have a common centre. Find the magnitude and direction of the magnetic
field at the common centre of the two coils, if they carry currents equal to I and \/§ I

respectively.

P D

r g

S

22. (i) TRehce i G 31 3HHT SI A [y |

(i) 15 Y Ufq F2HRT arell o ot gttt & Hiag 2.0 cm? &% i SieT 99T
GRATTehT o 377 | ARYeTraad @M & | afg gRATerehl § Yaed 9’71 0.1 s T 2.0 A 9@
4,0 A T @ ® ¥ uREdd gl ¢, 99 9N H aReadd & §9T 99T § UNE emf &
9 3

(i) Define self-inductance. Write its SI units.

(i) A long solenoid with 15 turns per cm has a small loop of area 2.0 cm? placed
inside the solenoid normal to its axis. If the current carried by the solenoid
changes steadily from 2.0 A to 4.0 A in 0.1 s, what is the induced emf in the loop
while the current is changing ?

55/2/1/F 11 [P.T.O.


http://schools.aglasem.com/
http://schools.aglasem.com/

AglaSem Schools

US|

Section - D

23,  TidY WSHTERIST H 30T SIET ST o Tiel T | Uk I SHb! ST S 39 <A fRmm o
TR | SI HTEhIRH o [Tehe Teh hIeTl Sio, ST HIZShI®IA © STST o, <@ | T & 31&l it
3G FHIel S % TR H Fel ST o | ST I8 M 9 39 ST & a8 § U9 g9t af $9H
TRT ST ol ST o 98 W € |

(i) 3T TE S R DA F GoI USRI g § 7 fornfedi § 37 geat i R v wta

foparn ST HepeT & 2
(ii) e =T o1 1 BT € 2
(i) VEHE H DA T T TAF b Jiokd SUANT Bl & 2 4

Gautam went for a vacation to the village where his grandmother lived. His
grandmother took him to watch ‘nautanki’ one evening. They noticed a blackbox
connected to the mike lying nearby. Gautam’s grandmother did not know what that
box was. When she asked this question to Gautam, he explained to her that it was an
amplifier.

(1)  Which values were displayed by the grandmother ? How can inculcation of these
values in students be promoted ?

(1)  What is the function of an amplifier ?

(1i1) Which basic electronic device is used in the amplifier ?

U - T

Section - E

24. (i) U & foEa & AT AEvges Id @y |
(ii) fordl gaelt et fBRY o HIROT UehreT ol foerce 3R 98 o) RSt & Ued s @l e

T |

(iii) T e B =WEE & oy aee A, TR & "ier ‘) aur TR AR W D’ %
e geeh, o URT H e U it |

(iv) 3 =Rt #t e 9ot dIgE H I A HY T S, q SR R G B Al 3R
e W T TS TS 2 5

55/2/1/F 12
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() QT TEESH § G REeTeh i e 1 AHiichd NG @itau |

(i)  STedT SRR & ANIGTIH H i I I fqueM 2id & 2 WIadl g3 H 3¢ [hd
TR X TR ST € 2

(iii) SIGTIH ¥ F FRP H Jhg A T GIGIH Dl TG AT ohT YR URaTdd et
T | I TR g FHT |

(1)  State the essential conditions for diffraction of light.

(1)) Explain diffraction of light due to a narrow single slit and the formation of

pattern of fringes on the screen.

(iii) Find the relation for width of central maximum in terms of wavelength ‘A’,

width of slit ‘a’, and separation between slit and screen ‘D’.

(iv) If the width of the slit is made double the original width, how does it affect the

size and intensity of the central band ?
OR

(1) Draw a labelled schematic ray diagram of astronomical telescope in normal

adjustment.

(i)  Which two aberrations do objectives of refracting telescope suffer from ? How

are these overcome in reflecting telescope ?

(ii1)) How does the resolving power of a telescope change on increasing the aperture

of the objectivelens ? Justify your answer.

25. foRdr AC & ¥ 2 pF o G, 100 Q 1 WicRieeh 7o 8 H 1 URe 90T H Gaifid ¢ |

() id =l T o1 BFT ey difh TRuY § SAfshdd 9RT Yefed & 2 39 STg i o
A § 2

(i) 3 & & e.m.f. T BT AR 200 V &, o AT gRT T HioT |

55/2/1/F 13 [P.T.O.
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(iii) #IofisFY LRC URU" # fogd 91 & o7& | uRads qor STuga afeed! & urerd!
3T % e &1 gereh Uil R, @41 R, (R, > R,) o fefd 01 @iifeg |

(iv) “SFIE i oAeurar @t aRemn fafay | 5 ferfaat § w8 aRuer s aRones &
ST g 2 5

YT

() = T AMihd ARG P Feddl ¥ Il FUSel TooHHe H (g 3R Hrafafy
fafem |

(i) THTHH 3R () & T T B & 3R 30 hT YR ST Toha ST &2

(iif) oA st 4RT GufEar bt aieumn faf@e | ary gofedn o g 6 uehr 6t STt & 2

A 2 UF capacitor, 100 Q resistor and 8 H inductor are connected in series with an AC

source.

(1)  What should be the frequency of the source such that current drawn in the circuit

is maximum ? What is this frequency called ?
(1))  If the peak value of e.m.f. of the source is 200 V, find the maximum current.

(1i1) Draw a graph showing variation of amplitude of circuit current with changing
frequency of applied voltage in a series LRC circuit for two different values of

resistance R; and R, (R; >R,).

(iv) Define the term ‘Sharpness of Resonance’. Under what condition, does a circuit

become more selective ?
OR

(1) -~ With the help of a neat and labelled diagram, explain the principle and working

of a moving coil galvanometer.
(i)  What is the function of uniform radial field and how is it produced ?

(1) Define current sensitivity of a galvanometer. How is current sensitivity increased ?

55/2/1/F 14
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26. (i) 9 U T oRouy SR@ H AB HiT THEHH R € SHH omg 1 m o Wy 15 Q
T | T 0T (SUEUT) AN WeRY T T Wiy R R 2V emf & ¥ E, §
TANTT & | 3 TA E,, 00 emf 75 mV €, % a9 f A ¥ 30 om 50 R =

fagy fefa v gt & | R 61 79 1 it |

1 A
E, R

X
A B
EZ
—|>A;)
(i) 9 % emf I T & AT diceHiel st 3TUET TIef-wTaTHeT st Tiaehdr w7 & St € 2
(il) TENTIIET § TeT o1 3TN Uiy [Heiia s o feft uiiuy s @iy | 5

YT

(i) dieedl R A 9 ol T 9RT 61 {a=roT 9 & AT UE Witaw | 39 WE 9 A HY
emf 3T 3T IR UAY & G- H STHehRT Y UM sl ST Fehell & 2

(i) = HAl, Ft emf E| 3R E,, T ST WIoRE 1, T r, &, i TRe 5 FIRT B2
T E | TH HASH W AT e Aol et F6 Ht emf 3R SN Wi o forw

=Tk UTe hifoy |

(1) In the circuit diagram given below, AB is a uniform wire of resistance 15 € and

length 1 m. It is connected to.a cell E; of emf 2V and negligible internal resistance
and a resistance R. The balance point with another cell E, of emf 75 mV is found

at 30 cm from end A. Calculate the value of R.

(1))  Why is potentiometer preferred over a voltmeter for comparison of emf. of cells ?

(1) Draw a circuit diagram to determine internal resistance of a cell in the

laboratory.

OR
55/2/1/F 15 [P.T.O.
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(1) Plot a graph showing variation of voltage vs the current drawn from the cell.
How can one get information from this plot about the emf of the cell and its
internal resistance ?

(i) Two cells of emf’s E, and E, and internal resistance r, and r, are connected in

parallel. Obtain the expression for the emf and internal resistance of a single

equivalent cell that can replace this combination ?

55/2/1/F 16
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