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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
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a4t yv7 S7f4are & | 37 F7-97 § FT 26 F97 8 |

c=3x10% m/s

h =663 x 10734 Js
e=16x10""C

Uy = 4m X 10" TmA™!

£y =8-854 x 1072 C*N~ m™

1
4T|:80

=9x10° N m? C2

goiegie o1 GodH (m,) = 9-1 x 107! kg

=ZIH 1 GIHH = 1-675 x 10727 kg

Ieid T ge| ™ = 1-673 x 1027 kg
ARG FE&AT = 6-023 x 1023 ¥fe a9 Hia
Segerd fRram = 1-38 x 10723 JK!
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General Instructions :

i)

(it)

(i11)

(iv)

(v)

55/1

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 100" TmA™!

£y =8-854 x 10712 C*N1 m™

1
41tz—:0

=9x10°Nm?2(C?2

Mass of electron (m_) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 10727 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. TERR 9 W IHE T G 3R U solagi et TheHe gl &, S
$Toh THAT ok TEEE I &, H YO hd & | 39 § HIA-A1 3= AG h
it 9 H A BT 2 1

A proton and an electron travelling along parallel paths enter a region of

uniform magnetic field, acting perpendicular to their paths. Which of
them will move in a circular path with higher frequency ?

2. (a) A SMeH, TAT (b) 4 VcI-Tafhed] H ITAN g dTet Tagq-grachia faferton
% =M faRau | 1

Name the electromagnetic radiations used for (a) water purification, and
(b) eye surgery.

3. TAM AGF AR fafve dierarsti < g1 sfafaa fafermn o e ST dicedl
Y YhE-fagd g/ & fa=rer & gue 9t e @i | I=a dear &
fafertor o foTq 7 <l 3iferd HIT | 1
Draw graphs showing variation of photoelectric current with applied

voltage for two incident radiations of equal frequency and different
intensities. Mark the graph for the radiation of higher intensity.

4. TRH! T % TR AIHH HARG B I3 WHI ATNH TG @ SEH Sl Hl
SHIE BIAT 8 | Seh AYAT Hald ARl § ¥ fpeehl am Sl uid =ffaasi
rferen ghft 2 1

Four nuclei of an element undergo fusion to form a heavier nucleus, with

release of energy. Which of the two — the parent or the daughter
nucleus — would have higher binding energy per nucleon ?

5. Y aUT JER HGTSAl g YRR (FeRer) i hi-H faan W &t STt 7 2 1

Which mode of propagation is used by short wave broadcast services ?
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https://www.prepp.in

Www.prepp.in .repp

Your Personal Exams Guide

Tus d
SECTION B
6. o fagd seal P 3R Q & Wfaiedi o1 31quTd 1: 2 3 | I Sofishy A forelt St
R & 99Ifa g | 39 9odl § Wk &1 1 ST [1d hig | 2
Two electric bulbs P and Q have their resistances in the ratio of 1 : 2.

They are connected in series across a battery. Find the ratio of the power
dissipation in these bulbs.

7. @ H WIT ER LT T=qiieh Tlg 1 Sig Th 10 V 1 §d 38 Q
3T Ty 31X 200 V fo=[q-aT8s o (emf) 1 Torelt sedt & f&di & qred #

AT 2 | 9y § 9T 1 0 F1d iy | 2
10V
I
I w
200 V
AAAT

foret o1 & fagq-ates 9@ (emf) FaRor o fou wrefRmrmier e & g
qiae § 8 1 GgeH (675 350 cm W & | 9 €A % oTel IRUA H 9 Q H Th
S S oA STl 8, A1 Haed forg 300 cm T TAFIING & ST 8 | 8§
1 3TT=diteh gfaug F1d hIfST | 2

A 10 V cell of negligible internal resistance is connected in parallel across
a battery of emf 200 V and internal resistance 38 Q as shown in the
figure. Find the value of current in the circuit.

10V

38 Q

OR
55/1 5 P.T.O.
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In a potentiometer arrangement for determining the emf of a cell, the

balance point of the cell in open circuit is 350 cm. When a resistance of

9 Q is used in the external circuit of the cell, the balance point shifts to

300 cm. Determine the internal resistance of the cell.

(a) 3T UM hl YTA: HSAT 90T AT shal AT & ? T hIfaT |

(b) “TIgq-graehla a0 HaT a8 i 8§ 9 S Y A9 R A9 7 ? 2

(a)  Why are infra-red waves often called heat waves ? Explain.

(b)  What do you understand by the statement, “Electromagnetic

waves transport momentum” ?

(e 412-5 nm TEICE T Teh1™T < ST T Grgati R Tl gial g, af hiA-dl

T JehTaI-fargd Seasia e} K =i 2 2

oTq HRI-BE (eV)

Na 1-92

K 2-15

Ca 3-20

Mo 4-17
If light of wavelength 412-5 nm is incident on each of the metals given
below, which ones will show photoelectric emission and why ?

Metal | Work Function (eV)

Na 1-92

K 2:15

Ca 3-20

Mo 4-17
15 V T3re dicear i forell amger atm o1 S fopelt Hewr el & Jwor & g
TR T B | 60% WIgTH HAhh T hid % (o0 Higash faHd i fren
ieedl [Td HIY | 2

A carrier wave of peak voltage 15 V is used to transmit a message signal.
Find the peak voltage of the modulating signal in order to have a

modulation index of 60%.
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Qs A
SECTION C

TR fog AW Q, q, Q 3R q Y1 @’ % fohell a1 & HMEI W M@ H T
IO feord € |

Q q
q a Q
FTa shife
(a)  AAY Q W IRumH forgq &I, Qe
(b) 39 Tem i feafas o= | 3
areaT

(a) T ToFg 3TEW q, —4q 3T 2q 1 7 & Ga1g BYS ABC o 3™ W
M@ # eufe Er foyq & | ey q W g R fog@ oo &
giTor o U s3sres I i |

A
q

2q
B C
< [ >

_4q

(b) eI Wl I U T YUh FH h [ [FT T a1t R hT AT AG
HIfST | 3
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Four point charges Q, q, Q and q are placed at the corners of a square of
side ‘a’ as shown in the figure.

Q q

Find the
(a)  resultant electric force on a charge Q, and

(b)  potential energy of this system.

OR

(a)  Three point charges q, — 4q and 2q are placed at the vertices of an
equilateral triangle ABC of side 7’ as shown in the figure. Obtain
the expression for the magnitude of the resultant electric force

acting on the charge q.

N
o~
v

(b)  Find out the amount of the work done to separate the charges at

infinite distance.
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12. (a) Torelt wifcass AR i STctehar 9g sl GRWTST ST | $&h1 SI A
o |
(b) orelt T H Gk ST shl ATTRETAT T ITAM hich HEAT T
3R fasnfa e & ugi # aR 61 =Tctshal o folu =iere gead hIfrT |
3T G T IR ATITH -4 E o &9 T I Hite | 3

(a)  Define the term ‘conductivity’ of a metallic wire. Write its SI unit.

(b)  Using the concept of free electrons in a conductor, derive the
expression for the conductivity of a wire in terms of number
density and relaxation time. Hence obtain the relation between
current density and the applied electric field E.

13. 6 J/T Jrechid ATl 1 I S Fraeh 0-44 T o TohE] THEAH &I Jraehi™
87 ¥ 60° W Wfad 3 | ufehfad hINT (a) b & Jrachi SO I
(i) Treehid & < AHeeEd, (i) Jraehid &7 o fouid Tifgd & % o,
T Hl AW A fRa T *E, dan (b) TR (i) H oifm fefamma
(erfifa—ma) & greeh W S-S | 3
A bar magnet of magnetic moment 6 J/T is aligned at 60° with a uniform
external magnetic field of 0-44 T. Calculate (a) the work done in turning
the magnet to align its magnetic moment (i) normal to the magnetic field,
(i1) opposite to the magnetic field, and (b) the torque on the magnet in the
final orientation in case (ii).

14. (a) IR % Tk g formehl fares grashsfierdl p, 8, W n oue gfd ez
#1 fagq-Ueft a9 & R Y e B | S oS W 1 9 gafEd B R,
@ I § FrahiT & & fole e 311d Hife |

(b) Tl greshi wgrd 1 grahia yafd 0-9853 B | grechia gared 1 TR
ggaT-T | foRE TehEHE Freehia &F § 39 Ugd o Iohe I W@ W
g9 H B9 9ol T 1 SR hif | 3

(a)  An iron ring of relative permeability p, has windings of insulated
copper wire of n turns per metre. When the current in the
windings is I, find the expression for the magnetic field in the ring.

(b)  The susceptibility of a magnetic material is 0-9853. Identify the
type of magnetic material. Draw the modification of the field
pattern on keeping a piece of this material in a uniform magnetic

field.
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Sfed @ 1 AN Heh I8 qNisy foh fopefl amesfl i % yss @
I gRI 1Y JehreT sl fohe wehR Waeha: ggfera feram <1 wekan B |

%W@%wﬁﬁ%%aﬁ@%ﬁa%wmﬁm%
®elh AB W s e fohtur FmmgER sifietreaq omadq #t 7 |

Helsh AC T THTH T R A8 Tohor Ui T=diieh qurafaad grft 2 3T I
1 gfee hIfu |

A

Show using a proper diagram how unpolarised light can be linearly

polarised by reflection from a transparent glass surface.

The figure shows a ray of light falling normally on the face AB of

an equilateral glass prism having refractive index %, placed in

water of refractive index % Will this ray suffer total internal

reflection on striking the face AC ? Justify your answer.

10
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(a) o o YANT § A HLdl 3 o Hoam o 4 o el o o6l i 9
e oI Smu, a1feh 388 A 9Tel YehTw1 <hi <fiardT =2 X 50% @ I,
39 AfqRto Yo § fhail i Afeehan iR —[dad dierarsti sl Tu
EIGEAIS

(b) e Thaufl ThIT o LA W Jad YIS T IGFNT foham Sme, df 319 fohm
TR <l TShsTl o TeaoT <l TeT hid @ ? 3

(a) If one of two identical slits producing interference in Young’s
experiment is covered with glass, so that the light intensity
passing through it is reduced to 50%, find the ratio of the
maximum and minimum intensity of the fringe in the interference

pattern.

(b)  What kind of fringes do you expect to observe if white light is used

instead of monochromatic light ?

JIEHTH 1-5h hid ¥ &1 Ishal AT R H1 I THET NI ol FRETTIR
Toreht Twae guur & 3iY W fEud ga il Jag W @M 2 | HIg YHIh g5 AT
i 1 3H O % GEF AH W WA g, & W AU oo, 3o feiews o
HUTAl B T T Ll 8 | " 8 g3 o 7Ifud g x & | g9 sl g hl geH
F SN ol I8 WA G y 18 STl @ | x 3R y o 9al H 5a o Ioaceh
= oI s3erer T hifv | 3

1
AV VAVLVAVVVAVNV VNV VA

11 P.T.O.
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A symmetric biconvex lens of radius of curvature R and made of glass of
refractive index 1-5, is placed on a layer of liquid placed on top of a plane
mirror as shown in the figure. An optical needle with its tip on the
principal axis of the lens is moved along the axis until its real, inverted
image coincides with the needle itself. The distance of the needle from the
lens is measured to be x. On removing the liquid layer and repeating the
experiment, the distance is found to be y. Obtain the expression for the

refractive index of the liquid in terms of x and y.

1
ATV NNV

18. (a) TISSISH WA H TArf Heq i g & fofe aR o AR w1 3g@
HIfST | T sl i giehes T fFa TR 37 el & wailea 6 smen
FTA 8 ?
(b) AT H FqH 7T H HIS T AT fohell B i rasiyd
HAT 7, S I n=4 TR T A B qdl & | BIIH hl ER H
ST ST | 3

(a)  State Bohr’s postulate to define stable orbits in hydrogen atom.
How does de Broglie’s hypothesis explain the stability of these
orbits ?

(b) A hydrogen atom initially in the ground state absorbs a photon
which excites it to the n = 4 level. Estimate the frequency of the

photon.

55/1 12
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19. (a) 9§99 a1 YA FFAsTH (BE/A) 3R o0HH &I A % &9 WH 6
IR A gY AR fo@ued iR Mfvehia dere i gishasti 6l
ST hITTT |

(b) Torell eantfaca aweenfien (Heanfaea smsae™) &1 43y 10 ad
2 | 3Tl TlhadT 3-125% deh T4 | fohaT T0T TR 2 3
(a) Explain the processes of nuclear fission and nuclear fusion by

using the plot of binding energy per nucleon (BE/A) versus the
mass number A.

(b) A radioactive isotope has a half-life of 10 years. How long will it
take for the activity to reduce to 3-125% ?

20. (a) IS DT G p-n T SRS BT IUAT hich TcATdl U bl fose amy A
giEfdd T TTEdt 8 | 38 g1 SUT fhU S 9Tl UG sl FTHI(ehd
gy ARE T TR 3g9eh! fshanfaty shi samen $ifvy |

(b) NAND ¢ o foiu geam grefl 3R uftgy Jdish oSy | 3

(a) A student wants to use two p-n junction diodes to convert
alternating current into direct current. Draw the labelled circuit
diagram she would use and explain how it works.

(b)  Give the truth table and circuit symbol for NAND gate.

21. CE 3fufg=ma & fhel n-pn e & vt from st forfa sifvrererfores
difeu | a8 quisy T 31 srfireefeml o1 swEm (a) Faw gfg @), @
(b) 9T JaE Tk (B) i it s § fohg Sepr foharm ST wehat 7 | 3
Draw the typical input and output characteristics of an n-p-n transistor

in CE configuration. Show how these characteristics can be used to
determine (a) the input resistance (r;), and (b) current amplification

factor ().
22. (a) N g % YNUI % fU wow femqll % wiged i SAeRIhdl % dF
<h VT dd13T |
(b) U R Hig T e (safd dohd), +Is da@s al 3 Hig =M
Aigfetd aaT guItsy | 3

(a) Give three reasons why modulation of a message signal is
necessary for long distance transmission.

(b)  Show graphically an audio signal, a carrier wave and an amplitude
modulated wave.

55/1 13 P.T.O.
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WUg g
SECTION D

23. a1 & faeme™ & et faenfeda = Aferes y9or & fw s @ &9 200 km
1 gt W feua wfth @9 W @ U | Rerek weied A Famn Tk S 9 (ac)
o &9 U forgd Sl 1 990 gt wrell gl qeh =gl | fepan Sran § | Sererd!
g %I I dleedl qeh IS ATl 8 a1 gl | UTel TAM R IREAT T JaTeH
A o T leedl 1 TR ST 2 | 36 IRUTHEETEY Sl shl 98d 7 8l
Bt ® | e 3 freres wEem 1 91 H e g 3R Teared! 9w s wn
31raT 31feh dieedl § H & v 7 3790 9 9@ |

(a) TCITEd! dieedl i I a1 = AH doh IRalad i i Ik 1AM
fafan | 3@ Iie o vtk e & uh HR0 F1 3g@ HINT |

(b)  Torell 3greTur <l wEET & SAReAT hIY fob fave €T <l STu&T Semadi
U o ¥ H AR gl T ol o WU H WAl H FH e R e
STt 2 |

(¢ Tiar 3R freres wEled T g WERid g1 Jedi &l 3g@ I | 4

The teachers of Geeta’s school took the students on a study trip to a
power generating station, located nearly 200 km away from the city. The
teacher explained that electrical energy is transmitted over such a long
distance to their city, in the form of alternating current (ac) raised to a
high voltage. At the receiving end in the city, the voltage is reduced to
operate the devices. As a result, the power loss is reduced. Geeta listened
to the teacher and asked questions about how the ac is converted to a

higher or lower voltage.

(a)  Name the device used to change the alternating voltage to a higher

or lower value. State one cause for power dissipation in this device.

(b)  Explain with an example, how power loss is reduced if the energy
is transmitted over long distances as an alternating current rather

than a direct current.

(c) Write two values each shown by the teachers and Geeta.

55/1 14
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Qus q
SECTION E

forerq weterm <t afeamn ST | s 31g @i wfdy B steran stfew 2
@ | MY FFEN 13 foeg AT q Y1 d o Tohelt ol & &g & 231
SR gl d/2 W o § | TeE % w1 Iwm e 3w 9 8 e

aTet Targa weted o fote =9tk wTea ShifTe |

dsz ¢

319 Ife 39 foirg STe™ 1 36 ol o g ¥ ‘d’ 3 WA S qo1 =1 H
YT I QM A &, d1 AT Hie o ford Foed fohe TR SwTlerd
| 5

AT

3T o 99 T 3TN wleh Y OFcd & C/m <hl Tordt Heft weram™
aﬁﬁami’@%wﬁgﬂ-%ﬁ(g)ﬁ; feTe =steh Scue It |

AN @ 8 ded gt r % WY E F faenw w5 g % fow amw
difer |

A G 11 8 19 T (rg > 1) AN q I A I H oA T & 31
1T | 5

15 P.T.O.
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Define electric flux. Is it a scalar or a vector quantity ?

A point charge q is at a distance of d/2 directly above the centre of
a square of side d, as shown in the figure. Use Gauss’ law to obtain

the expression for the electric flux through the square.

(!

d/2

d

/

If the point charge is now moved to a distance ‘d’ from the centre of

the square and the side of the square is doubled, explain how the

electric flux will be affected.

OR

_)
Use Gauss’ law to derive the expression for the electric field ( E)

due to a straight uniformly charged infinite line of charge density

A C/m.

Draw a graph to show the variation of E with perpendicular

distance r from the line of charge.

Find the work done in bringing a charge q from perpendicular

distance ry to ry (ry > 7).

16
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25. (a) Tl gcamad aml (ac) wiHa o1 fagra foflay o amifera sm@ &t
TR | gHehl Tshamiafyr shi e ShifvT | JuH 3181 o wvaad QR
foreht Sh 89 B @ e S T o’ @ S 9l N e
AR FITEI-HE &% A hH1 foptl Fuselt d Ui fogdames o«
(emf) % TTq s T I |

(b) W% IFAF 900 km/hour o § &fcsra: 4fvem ¥ qd I 3R 3 @I
21 20 m foear 6 3o dgfeal & i & = fowfaa favarm
afhlctd ST | geell o Fraehia & w1 &fas e 5 x 104 T 31 Ffd

I 30°7 | 5
AT

s e X Topelt Teamadt 9m (ac) & V = V) sin ot dieed 8 T 8 | X
ﬁﬂﬂT‘%ﬂWI:Iosin(mt+gj%|

(a) Jfth X ol IgATHT 3T $8eh Hfcama & foig sieh fIfE |
(b) X & ToIU Tcamad] g/ (ac) o Tk sk H THT o 1Y dleedl 3T 91

foreror =1 geriH o fore ame wifem |

(c) JeIEdl & (ac) i TR o Y Yk X o feremd § ford s fommon
AT ® ? W% g0 39 Tt =l guisy |

(d gk X foe e e St | 5

(a)  State the principle of an ac generator and explain its working with
the help of a labelled diagram. Obtain the expression for the emf
induced in a coil having N turns each of cross-sectional area j},
rotating with a constant angular speed ‘@’ in a magnetic field B,

directed perpendicular to the axis of rotation.

(b)  An aeroplane is flying horizontally from west to east with a
velocity of 900 km/hour. Calculate the potential difference
developed between the ends of its wings having a span of 20 m.
The horizontal component of the Earth’s magnetic field is
5 x 10~% T and the angle of dip is 30°.

OR
55/1 17 P.T.O.
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A device X is connected across an ac source of voltage V = V; sin wt. The
current through X is given as I = I sin (cot + g) .
(a)  Identify the device X and write the expression for its reactance.

(b)  Draw graphs showing variation of voltage and current with time
over one cycle of ac, for X.

(c) How does the reactance of the device X vary with frequency of the

ac ? Show this variation graphically.

(d)  Draw the phasor diagram for the device X.

26. (a) ToH sraaa dur g fohefl fore o1 arafass, Sear qen faafda gfafsrs
T g1 o forw fertor e EifeT |

(b)  TUUT FF U HiVT AR Waeh aedq & foiw 2w fofEm |

(c) IS qLaRIeh shl o H qUEd] GUGRIh o &l Al shi SATEAT HT | 5

AT

(a) T I ARATYT T | Tk G 1 ST ek qHAA T8 W
e o Rl w1 g i |

(b) THa o foaam wam o fordl 6 =iers 3wkl 7o =iISTs i g1 ohi STl
2 | S foada Sue & @ge ot dfigdr W gEehl F YN BT 2

=T hIY |

(c) & forHll T €A | 3T Y THI™ o 9 H HI3 F=a1 (TH) JARRR 10
@ @ STl 7, A IH SIET % heg T IS THRGR fodt gisem=R gt 2 |
T i, TE = R 5

55/1 18
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(a) Draw a ray diagram to show image formation when the concave
mirror produces a real, inverted and magnified image of the object.

(b)  Obtain the mirror formula and write the expression for the linear
magnification.

(c) Explain two advantages of a reflecting telescope over a refracting
telescope.

OR

(a) Define a wavefront. Using Huygens’ principle, verify the laws of

reflection at a plane surface.

(b)  In a single slit diffraction experiment, the width of the slit is made
double the original width. How does this affect the size and

intensity of the central diffraction band ? Explain.

(c) When a tiny circular obstacle is placed in the path of light from a
distant source, a bright spot is seen at the centre of the obstacle.

Explain why.
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