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

o 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.

o Please check that this question paper contains 26 questions.

o 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.
PHYSICS (Theory)
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QT (3597 :
G)  q4t gv7 sfvard &1 39 gvT-17 ° FeT 26 FIT &1

(i) SAYTA-TT & 5 YT & : TUS 3] @IS & GUS § TS T 3K UL J|

(iii) @E T T 5F97 8 IOk #T 1 FFH 8/ @IS T H 5 957 6 JAF & 2 37F &/

GUETHI2TTE JAF & 3 AP &/ TS T H 4 3 F T JoadIRa F97 & 3K
QUe T H 3 Y9I 8 TAF & 5 3F &

(iv) ¥7-97 4 GHT T FI3 faheq 78 81 aeify, 3 I arcd Tk J97 § 7 Pl arct
TF gv7 ¥ 3R gia Bl aret di gE § aRes 997 Yo a1 UF gv
# el T T 597 H @ FaeT TH §97 & HA &

(v) STEl 3EIvIH g 3 fFEfeiaa Yifad Faaisl & qrEl 1 3YET F gHd & -

c=3x10% m/s

h=6.63x1034 Js
e=1.6x10"19C
wy=4mx10"7Tm A1
€,=8.854x 10712 C2N-1m~2

1

e,

= 9x 109 Nm2 (2

SUFRM &l TAAHE = 9.1x 10731 kg

2 1 TFHH = 1.675x 10727 kg

TIeiF 1 TFAM= 1.673x 1027 kg

AEEl &I = 6.023 x 1023 gfd 7™ 9

SieesHM fadieh= 1.38x 1023 JK-1
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General Instructions :

(1) All questions are compulsory. There are 26 questions in all.

(i1) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iit) 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=6.63x 1034 Js
e=1.6x10"19C
Lo=4mx10""Tm A-!
€,=8.854x 10712 C2N-1m~2

l o 9x10°Nm2C?
4re,,
Mass of electron = 9.1 x 1031 kg
Mass of neutron = 1.675x 10-27 kg
Mass of proton = 1.673x 1027 kg
Avogadro’s number = 6.023 X 1023 per gram mole
Boltzmann constant = 1.38 x 1023 JK-1
55/3/E 3 P.T.O.
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Qug - A

SECTION - A

1. S a.c. ®d fSEH! Ae2d V=V sin ot 2, 1 fHH e1ee I | gaifsd e 1
® 1 dieedl V SR 9T i &1 ot o 919 fo=ror g9 & fag ume wifew )

An a.c. source of voltage V=V sin ot is connected to an ideal inductor. Draw
graphs of voltage V and current i versus wt.

2. T Ul P AR Q & IR & YU B o [ & 91y favarm & faem 1
T feu SR €1 1 WfHe ¥l i emf HT TA H & o 9 9 o9 fhg

e <7 3R &= ?
P
I Q
Vv
] —>

The variation of potential difference V with length [ in case of two potentiometers
wires P and Q is as shown. Which one of these will you prefer for comparing
emfs of two primary cells and why ?
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3. fordt arcds &1 acshdr o IR Sifsw) 98 feT oRel W sk st 82 1

Define the term conductivity of a conductor. On what factors does it depend ?

4. < fomci A 3R B &1 fRHE NOR e & faeii & 9 § swam fem man g1 fofq 1
TETRY iU |

A

Two signals A and B are used as inputs of a NOR gate. Draw the output wave
form.

A

5. SNl HITSU Toh TR 3%l | fordt eyl 9anid &l a.c. §d 9 §aOfed v 1
R YR JAIEd Bt ¢, Tq d.c. B0 ¥ FAMTT A iy O Jaled T8l s |

Explain why current flows through an ideal capacitor when it is connected to
an a.c. source but not when it is connected to a d.c. source in a steady
state.

55/3/E 5 P.T.O.
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10.

Qg -d
SECTION - B

Tt fafy gR1 <wiisy fo SRS WA H Shaftd Iy FaT & FriHiul &
IR % SNNEIA i A < Wl IReEhed T gRI fhd TR & T g2

Show mathematically how Bohr’s postulate of quantization of orbital angular
momentum in hydrogen atom is explained by de-Broglie’s hypothesis.

forell Tehea foe[d &5 E # fordl Tg-4a 1 w101 0, | 0, T ¥ H{H H fohg
T & & fau e a1 Hife |

Derive an expression for the work done in rotating a dipole from the angle 0,
to 0, in a uniform electric field E.

() oTRE a1 fhE TR S Bl 8 7 3h1 Toh Hequl 9 faf@u |
(i) FHAIHUEA oh IMY WX SSIM &l Jaqail Ta THa i Saksiiadl & g
foiees §1 2

(1) How are infrared waves produced ? Write their one important use.
(1) The thin Ozone layer on top of the stratosphere is crucial for human
survival. Why ?

AIATEA SATRIAT Shi Hehe T 1 IeeTd HITST qAT SHRT hrafafe T UM HIFT |
State the concept of mobile telephony and explain its working.

HIE TS WA Sl IO Fam staen # 7, forelt Rl &1 STE™ivv ailh
12.5 eV o1l ol SfSd STaeql § of1 ST §1 Scafsid {oeh<or i Sreiaqd aiTesd
IReRferd shifsy IR 39 9oit &l geene fSod 9 et g1 (Reat faais

R=1.1%x107 m~1! &fifvl@)

e
SR o IIATY] HIST 1 STANT hich FUH STTord STaEAT | SAII 1 T TIahicrd

HifSTT |

A hydrogen atom initially in its ground state absorbs a photon and is in the
excited state with energy 12.5 eV. Calculate the longest wavelength of the
radiation emitted and identify the series to which it belongs. [Take Rydberg
constant R=1.1x 10" m 1]

OR
Use Bohr model of hydrogen atom to calculate the speed of the electron in the
first excited state.
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©ug - "
SECTION - C
1. (@ IMF G @ A @ ol & g &t @ 1 mm aon & w1 afE @ 3
1m % T W W@ T 71 500 nm T & THRT & fau fAe-=es
qiiehferd i |
b) YI ol =t diei fohat g9 amfeT, foh Thafer) Ted & Fs Steass
F ot fgfed T & 10 SFeas uw @2

(a) In Young’s double slit experiment, two slits are 1 mm apart and the screen
is placed 1 m away from the slits. Calculate the fringe width when light
of wavelength 500 nm is used.

(b) What should be the width of each slit in order to obtain 10 maxima of
the double slits pattern within the central maximum of the single slit
pattern ?

12. 5= R & fdl o1q & 9ael e @i & 78 W oW Q fagmm g1 sm@ # 3
TUT TTEN 39 WA & Fs C W EW Q/2 U1 36 @i ¥ ol g « W feord
fog A W +2Q maw feom ¥
() T ¥ TR drel Tidd J1d it |
(i) SIIN & I aren FEm fafaw)

(i) T & s C ad fag A W Ted AE9 | o Jd HifS |

A
_y®
74 2Q

A thin metallic spherical shell of radius R carries a charge Q on its surface. A
point charge Q/2 is placed at the centre C and another charge +2Q is placed
outside the shell at A at a distance x from the centre as shown in the figure.
(1) Find the electric flux through the shell.

(1) State the law used.

(1) Find the force on the charges at the centre C of the shell and at the

point A.
,’V‘A
71 2Q

Q
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13. URUY IN@ & We™al § CE fa=ma ¥ npn iR &1 oo fran &t dem o
e Hitere | fta ofR fere stfuemetforel &t w&dt eTepfaai @ifeT |
Explain briefly, with the help of a circuit diagram, the transistor action of npn

transistor in CE configuration. Draw the typical shapes of input and output
characteristics.

14. (a) TRl gIG¥eh 1 e WG WU |

(b) YAl LR HI o H GEddl Qe & o faf@y
3Aqdr
() HY GEHSY AT T TR 3H YRl o foru W= foread sfaq gfdfors
e U I FAdH g R I 2
(i) HIF [ereEl & fa9ed ama & fau e fafew) fedt gauest =t
fadeq emar ¥ gfg fovd YR *1 S Tt €2

(a) Draw a schematic diagram of a reflecting telescope.
(b) State the advantages of reflecting telescope over refracting telescope.
OR
(1) Draw a schematic ray diagram of a compound microscope when image is
formed at distance of distinct vision.
(1) Write the expression for resolving power of a compound microscope. How
can the resolving power of a microscope be increased ?

15. o - &9 % fo7u 238U, o1 UM 4.5x 109 99 B 1 238Uy, & 1 g T i Hishadl
qRefea ST | (e § SAENTEl I &1 = 6% 1026 WA / fhaimrd )

Half life of 233U, against a - decay is 4.5x 10Y years. Calculate the

activity of 1g sample of 238U, ? Given Avagadro’s number = 6x 1026 atoms/
kmol.

16. GPS (Toiiad WSt faen) &= 811 €7 9l wrfary o fagiq fafaw

What is Global Positioning System ? Explain its working principle in brief.

17. () YOI STIeh WREdA 1 Bl € 2 UG fohel avdeh ¥l H fed qial © 2
(i) Shifder v IR TUGdTIH o g Tael T Hifed |
(i) T gfere fafey o8 ol safie aweds &1 Swm g )
(1) What is total internal reflection ? Under what conditions does it occur ?

(1) Find a relation between critical angle and refractive index.
(111) Name one phenomenon which is based on total internal reflection.
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I fou U afwy 7 fog A @R B & 9 qod-oTiar uRefaad sifee | afe
A AR B &9 10 V &l 98 FAIfTd X < ST, O IR g0 s 9 foan =

AT URGh{eTd hifed |

Cl=|10 LLF P C2=|20 }J.,F
| |
| |
I R I

Calculate the equivalent capacitance between points A and B in the circuit
below. If a battery of 10 V is connected across A and B, calculate the charge
drawn from the battery by the circuit.

C;=10pF ,  Cy=20pF
A 50 pnF —/— B
R
C3=5 }J.,F C4:10 p.,F

fret Ty, TS shie 1 < gosk Jemsii W <1 Fusferdr §, &1 mafas iR
fgdtareh Freferdl W aded & fau sty sgeren Eifaw | saw snefia fagm
fafay ok wafhe iR fadoes Foefasl &t aded § & & 9en & 95 |
wierfaes SR fgdioe aieeareti & o= ey I Sifq | fHdr eyl SIRE &
TR0 § Wafiw R fgdias gusfadl &1 oRT dieeasti ¥ fFg gwR Hefua
=t § 2

Draw a schematic arrangement for winding of primary and secondary coils in
a transformer with the two coils on separate limbs of the core. State its
underlying principle and find the relation between the primary and secondary
voltages in terms of the number of turns of the primary and secondary
windings. How are the currents in the primary and secondary coils related to
the voltages in the case of an ideal transformer ?
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20. @ T Uk #, § = daaed & sfaa fafexel qen @ = weref & faw, 3
STYYH dreedl (V) 3R yahmt foe[d a1 (1) & fo=ror &l guifen 7o €1 SR
T FehTel Toga AHR0r ST STANT Ik aehl o Y IOl h! T@aI-T A 3!
ATEAT &I, S (1) fafv= agref, W™= smafaa fafexon &t s9m g,
(i) fafv= g, g 99 1erd & qeged ¥ |

\Y

The given graph shows the variation of photo-electric current(I) with the
applied voltage(V) for two different materials and for two different intensities
of the incident radiations. Identify and explain using Einstein’s photo electric
equation the pair of curves that correspond to (i) different materials but same
intensity of incident radiation, (i1) different intensities but same materials.

F S o W W W NI Y

21. foHdl HeaqIHe &1 THIET qU7 dieeHil ¥ &9 YR ufafda fean s 22 3
Y iTeR 3TE WifeT qe Y Yool H§ el o1 Yfale Jd HIFST | Teardiel

w1 gfay G e

How is a galvanometer converted into a voltmeter and an ammeter ? Draw
the relevant diagrams and find the resistance of the arrangement in each case.
Take resistance of galvanometer as G.
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() 3@ GigH wReEE & fwafafy &1 gu[ Sy |
Gi) Tafy= wsif - daarsti & fau it wRerEe & sifvyeneifeg Eiraa |

(i) T IvE TG YR ST AFEA ¥R Hi gad § fd gad Bt 7, denfy
RIEISRIS &1 T U9 99 | il foran Sy 2

(1) Describe the working of photodiode by drawing the circuit diagram.

(1)) Draw the characteristics of a photodiode for different illumination
intensities.

(111) Why is photodiode operated in reverse bias even though the reverse bias
current is much weaker than the current in forward bias ?

@ ug - q
SECTION -D

3| & Wl & W IT9 dicedl R A1 g8 Al 9 39 g2 & fau
fUTRTId T T&dT o, iifeh T8 IHk ©d ki hTh i =R T off, 39k ==
S, St foreres € S S® I® guen fo wifed & <al 9= & fAu 39 YR &
TR T T STERHS T 99 E H Heg QB M SR W T A A

STAATAT T &1 T, 1 394 Feeaa &l o o Q|

ST T o MER W = K 7T gl & 3w A

(a) Ve 1 GO =9 Sleedl W K Fl AETH & ?

) ‘= wifea Tone S Tfed- &1 1 SUCTAa Il g1’ ST hifag |
© foma iR s 9 St gR yeiia @ gen fafae

Shiv had a high tension tower erected on his farm land. He kept complaining
to the authorities to remove it since it occupied a large portion of his land. His
uncle, who was a teacher, explained to him the need for erecting these towers
for efficient transmission of power. As Shiv got convinced and realized its
significance, he stopped complaining.

Based on the above paragraph, answer the following questions :
(a) Why is it necessary to transport power at high voltages ?
(b) ‘A low power factor implies large power loss’. Explain.

(¢) Write the two values displayed by Shiv and his Uncle.

Court esy

CBSE


http://cbseportal.com/
http://cbseportal.com/

Downl oaded From : http://cbseportal.conl

Qe - 9

SECTION - E

24. () HiX foao &1 v fafy &1 fagma fafau d@ex fow g fodt o=@ 5
Iy &l I HE & fau guy e Fifen) 399 fean S o

TSR FF Fcq= IS |

() R SR S T arat foret e fost § 3= fagm feafd A 9 40 em W W
T et 1 afe gfadiy S % uiwd ¥ HIE 30 Q T GiaRiy Hafea we fe
Y, @ 3 faa feafd A9 50 cm S8 W 9T Bt €1 R 3R S % HH A

it |

30 Q

AVAVAY
: ol
—o—"\\\—e AN
Ae ¢ B

—~
-

SPEN

(a) THEHH foe@ &5 E # feora fgea el p oot fopeft fgya W shmeita
el AT & faw =S Foq= it gfqe w9 | faed ge, o
streqol ot feum o1 femn wifsg) 38 wfcw w0 § sifysged wifse

(b) IE SNET foF &5 1 fown @ 101 ¢ 510 U forelt fayar =t fearfast s

Hag u0)=—p.E 5N =95 & W §1 39 UHN, IH THET TR
o ki feafd & wrft Sqer o1 feufd § 5o e o T o s
Fd RIS |
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25.

@)

(i1)

@)
(i1)

(iii)
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State the principle of working of a meter bridge. Draw the circuit diagram
for finding an unknown resistance using a meter bridge. Derive the
relevant formula used.

In a meter bridge with R and S in the gaps, the null point is found at
40 cm from A. If a resistance of 30 () is connected in parallel with S, the
null point occurs at 50 cm from A. Determine the values of R and S.

30 Q

AYAVAY
R S L
—o—"\\\—e AV
Ae ¢ B

A
\/

OR
(@) Deduce the expression for the torque acting on a dipole of dipole

moment P placed in a uniform electricfield E. Depict the direction
of the torque. Express it in the vector form.

(b) Show that the potential energy of a dipole making angle 6 with the

direction of the field is given by 11(9)=—f).]:3. Hence find out the

amount of work done in rotating it from the position of unstable
equilibrium to the stable equilibrium.

HEFAIZ hl AR 3TRE TifdT |

7g TR b Wgaqig= § STl 1 STadeTel STRH &1 9T 3R Jxiig uy
I e W R 7 F:ar 2| O H F Hed T2

FIE e 100 V favam=R &% @Rd 89 & T99 0.004 T & THOHH
TEHT & |, Sl TFh! (A ®i TS0 & Ted §, JA% R ¢ S
& gt 9Y i e aRefaa sifsT
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AAAT
@ Y, T, IR e, S 1 $R 1, w5 e aR] e fewm o
JaTfed & Wl €, & HRO TEhF & W@ Gifaw |
(i) Teh dcieh & gRI TR Telh T 39— Jrarehtd &7 & fou o fafaw
T Thich TR W 9a & U S a1 HifaT |
(i) 39 9 = foen fauifa =it
(iv) "= 9T e #, 9r PQ feer ®, Sefe amieR 9191 ABCD, 399 Wanfed

YAl & RO, Mfd A U T[d €1 wRo 9fed 98 Seoi@ wifse fh
urer T foom & wfa steran sofa #3 STREy w3 B

P
A—> B
I A Y
Ia A D - C
«—d—><«—d—

(1) Draw a neat labeled diagram of a cyclotron.

(1) Show that time period of ions in cyclotron is independent of both the speed
of ion and radius of circular path. What is the significance of this
property ?

(111) An electron after being accelerated through a potential difference of
100 V enters a uniform magnetic field of 0.004 T perpendicular to its
direction of motion. Calculate the radius of the path described by the
electron.

OR

(1 Depict magnetic field lines due to two straight, long, parallel conductors
carrying steady currents I, and I, in the same direction.

(1) Write the expression for the magnetic field produced by one of the
conductor over the other. Deduce an expression for the force per unit
length.

(111) Determine the direction of this force.

55/3/E 14
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(iv) In figure given below, wire PQ is fixed while the square loop ABCD is
free to move under the influence of currents flowing in them. State with
reason, in which direction does the loop begin to move or rotate ?

P

>
e

26. (a) U HifeC foh eRize & TRa - 2181 &1 Afdfa=mg =% = €t @, fedt 5

Teiise 9 a3 dTl Toh1eT i digdl | g 9Rkadd el ol |

(b) 3IUGH IRG §R W ¥ o fafey, fod 1 uresft wreami =6t €= @
W At STYfad g, gfod o a1 81 H&9 H 90 i
T YR, g TR fo S0 w0 iy IR vl w % o wey,
M=taniB%P|—<|T%I

JAqa
(a) To # ST STTER n, 3R n, STIECAIRI % S HEH ® o HE 9 R

(AW o

ashdl T o fordlt Tl T8 g0 38 g 31e W feod fordt forgford

fom 0 =1 fafams T a1 ©1 I% fog wifse &

< 'l] » !
< >

y
<
v

(b) TYH HsTh 1 ITAN Fleh 0¥ Heh{ G Fq hIfT | AR TR0l 3TRE
difgu |

© i 3T oiF fordt Trad <du W frag §1 o190 fordi fA 1 39 YR T
Srar 8, fo fm eir dg-<du & gasm g/ o i\ & fafers & ot o
T (Tefa™) T =1 39 T8 Y8707 &1 TN, STA o9 i Hiehd g0 J1a
HH H, fFg YR S91? 989 T S S|
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(a)

(b)

(a)

(b)
(©)

55/3/E
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Explain why the intensity of light coming out of a polaroid does not
change irrespective of the orientation of the pass axis of the polaroid.

State, using a proper diagram, the condition when unpolarized light
incident on the boundary between two transparent media produces
polarised light. Explain briefly.

Hence show that the angle of incidence ‘iB’ 1s related to the refractive index
w by the relation, w=tan iB'

OR

A point object O on the principle axis of a spherical surface of radius of
curvature R separating two media of refractive indices n; and n, forms
an image ‘I’ as shown in the figure.

Prove that

Use this expression to derive lens maker’s formula. Draw the necessary
diagram.

A convex lens is placed over a plane mirror. A pin is now positioned so
that there is no parallax between the pin and its image formed by this
lens-mirror combination. How will you use this observation to find focal
length of the lens ? Explain briefly.

16
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