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e Please check that this question paper contains 15 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 27 questions.

¢ 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.
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PHYSICS (Theory)
fefa aa7 : 3 gue SFfeFTT 37 : 70

Time allowed : 3 hours Maximum Marks : 70
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AT [A597 :

(i) @ I S7HarE & | 39 F97-97 H T 27 T8 |

(i) 3T Y97-99 & AR YT 3 : GV 37, VS &, TGUS & 3K @S 7 |

(iii) @Y 3 H gier 397 8, Y & Uk 37 & | @S § H @Id J97 &, YI% & gt 3%
/) @E g aRgyo7 8 Y% & @T3% & | @8 T H @7 &, 9% &
gier 37 & |

(iv) ¥¥7-97 4 GHF W FI5 [dHcT 787 &8 | a9, v 37% i g 341 4, g 371 arct
gt yodl 7, @7 sl aie G 399 § 3K wia 37l ared @il 9 3 =iRe 59T
YT 1337 797 & | 08 99T H 37791 130 7T 997 § & a7 Uk Y9 & AT 8 |

() &I HEGITF &, T [HETRGd Yifdes Hadie @& HiHl &1 39917 HT Ghd & :

c=3x108m/s

h =663 x 10734 Js

e=16x1019C

Up=4nx 107 Tm A~

gg=8854x 10712 C2N"1m2
1

4T|:80

=9x10° Nm?2(C2

gTFL T GEIHM (my) = 9-1 x 103! kg

=g Wl M = 1-675 x 10727 kg

Tei 1 geqqH = 1-673 x 10727 kg
SISl T&AT = 6-023 x 1023 gfd umw #ia
SiegeH f=am = 1-38 x 10723 JK !

General Instructions :

()
(ii)

(i11)

All questions are compulsory. There are 27 questions in all.

This question paper has four sections : Section A, Section B, Section C and
Section D.

Section A contains five questions of one mark each, Section B contains
seven questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains three questions of five marks each.
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(iv)  There is no overall choice. However, an internal choice(s) has been provided in
two questions of one mark, two questions of two marks, four questions of
three marks and 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

Up=4nx 107 Tm A™?

gg=8854x 10712 C2 N1 m2
1

4n80

=9x10° Nm? C2

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

Mass of neutron = 1-675 x 1027 kg
Mass of proton = 1-673 x 1027 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10725 JK1

Qs A
SECTION A

1. Torsll fou T T X qeefl o Jraehid & o STHII IV hl THETNT ST |

Define the angle of inclination at a given place due to earth’s magnetic

field.

2. TEY IAUF Joll a0 ToRd-greehia fafeRor 1AM R 3R AR aiER

ferfla |

AT

@ H T fhan rgar I g H HIEW B ARA H HME AW A

forea-grehra fafemor &1 A ofk sweR gt afer fafaw |
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Name the most energetic electromagnetic radiation and write its
frequency range.

OR

Name the electromagnetic radiation used in eye surgery or to kill germs
in water purifiers. Write its frequency range.

3.  2eV 3l a1 Wi § Hag A I JheH hIT | 1
HAYAT
FI1 Yehr1-fagga gare | yehrer-fagq g stfaa fafesor it digar @ fel et
3 ? R0 4N | 1
Estimate the frequency associated with a photon of energy 2 eV.
OR

In photoelectric effect, does the photoelectric current depend on the
intensity of incident radiation ? Give reasons.

4. TR I HT T8 DH-AT UIEH g ST GeIHH T A o IR 30 < A < 170
H gfd =[fFaeiia ggq ol i Hieehe ERAT i ST LT 7 ? 1

Which property of nuclear force explains the approximate constancy of
binding energy per nucleon with mass number A for nuclei in the range
30<A<1707?

5. TOUR IO § Heyl e i ‘Sug S i aftymsy @ | 1

Define the term ‘band width’ of message signals in communication
system.

Qus d
SECTION B

6. x-3& % few forelt faggq-am =+t x > 0 & foQ E =100 § N/C @ x < 0 %
R E = - 100 § N/C gr e 7 3 | < 20 em 791 BT 5 em 1 A
gl afeuet x-318 % TH-R 36 YR W@ 8 foh s6e1 g qoi-fag W 8

qAT Th o1 x = + 10 cm T 3TN G %o x = — 10 cm W 3 | 39 fofave 9
ToRA 9Tl 2 SfggEl Feted itehfoard hifse | 2
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An electric ﬁeld along the x-axis is given by E =100 1 N/C for x > 0 and
E =—100 1 N/C for x < 0. A right circular cylinder of length 20 cm and
radius 5 cm lies parallel to the x-axis, with its centre at the origin and
one face at x = + 10 c¢m, the other face at x = — 10 cm. Calculate the net
outward flux through the cylinder.

7.  Torelt B % T@ T YH =i 0-5 m BSAT 6 g9 § UM @ @ | Afe gwn ufd
THUE 2 UM HIAT g AT Y2l o Jrchid & 1 HeAg "k 8 x 107° T 7,
A TH e ok Hidd IR SRl RRi % = uRa fR[d-aw® 9@ (emf)
afteRferd HIfT | 2

AT

10 cm ST <1 13 ot arer, Torehl Yomd X o Y 3787 o TH=R 8, 8 cm s
% AT ¥ gATegs X-foon H, fomw garenss Z-fewn A w8 gresha & 7, ™A
HT 7 | TE & FHHAH 7 A IR YUl HUMcHS X-feI Wk AW
1073 T em™ 2 (37fq Fomenss X-foum # 7ifd & W Ed 1072 T em™! 1 I
Bl 8) | 9@ fogd-ates o (emf) gftefora i | 2

In a ceiling fan, each blade rotates in a circle of radius 0-5 m. If the fan
makes 2 rotations per second and the vertical component of the earth’s

magnetic field is 8 x 1079 T, calculate the emf induced between the inner
and outer ends of each blade.

OR

A square loop of side 10 cm with its sides parallel to X and Y axes is

~1 in the positive X-direction containing a

moved with a velocity of 8 cm s
magnetic field in the positive Z-direction. The field is non-uniform and
has a gradient of 103 T em™! along the negative X-direction (i.e. it

-1

increases by 102 T ¢cm™! as one moves in the negative X-direction).

Calculate the emf induced.
8. (a) QWM fogd W@ ek anli ol et i guid gy 2z-fewn % swgfew
0T T g3 ToRet tRaehd: o fod-greshia a01 &1 U1 Gty |

b) F=fafas & fau geg fafew () v A = R fagg @ gedE
AT o TR & &, (ii) H1eH T Fraehafictdl y, 3 TS ¢,
ugl § fagq-greshia ol Y =1t & fore | 2
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(a) Draw a graph of a linearly polarised em wave propagating in the
z-direction showing the directions of the oscillating electric and
magnetic fields.

(b)  Write the relations (i) between the speed of light and the
amplitudes of electric and magnetic fields, (ii) for the speed of
em wave in terms of a permittivity €;, and magnetic permeability,
ug, of the medium.

9.  EESISH T i Fae Taxen 3R guw IAfId fEwe § A1y o Tl AN
IGRAT A §U Soidg § Heg TUIGEA! o 3TUTd I ThT hITT | 2

Estimate the ratio of the wavelengths associated with the electron
orbiting around the nucleus in the ground and first excited states of
hydrogen atom.

10.  AUT < & o1 TE HRo fAReu | 39k THRU & 1 Afehan giER foha
Hehi W At wear 7 2 2

Write the main cause of attenuation of ground waves. On what factors,
does its maximum range of coverage depend ?

11. et S fgga 1 fayaa T w fom et fog W forga-am & oo =s

" $HIfST | 2
arera

foreht T T8 (B) @ 1S 11 (0) s oot Pt g Ty o1 feorfert

St o T =otes 9TH $ifse | 39 feufas St @1 fean a = g 2 2

Obtain the expression for the electric field at a point on the equatorial
line of an electric dipole.

OR
Obtain the expression for potential energy of an electric dipole placed

%
with its axis at an angle (0) to an external electric field (E). What is the
minimum value of the potential energy ?

12. I3 T oo S-S0 ¥ fhel ac @ @ 9vft & (a) LR wiwy & &l &
AMUR, (b) RC ufwy & f & mR-9r wanfod 7 | e1awaes v g3 i
R § R HINT o S ac @@ 61 Ef | gig T Il 7, A TR
(a) 3 (b) H 39 wod shl IH$ H o971 Yiaa 8idT 2 | 2
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A light bulb is in turn connected in a series (a) across an LR circuit,
(b) across an RC circuit, with an ac source. Explain, giving necessary
mathematical formula, the effect on the brightness of the bulb in case (a)
and (b), when the frequency of the ac source is increased.

T us |
SECTION C

13. (a) ‘3Uarg 9 IR fasnfa s’ wer H uftarn fafge it s difaes
grfehdT kT UM hIfT |

(b) TS L W HIE 9T 9.91.9d (emf) E % el de @1a o &0 &
Tafad 3 | g 38 arets S guE gerd 3 THH STIEY-he &%,
g TS 5L, o TRt o7 A g wfaenfud s e sme, ot fRw
Uk GRT 319aTg o H qiEd g 2 3

AT

T A e a9 (emf) 3R 3l gflig e, r; A& &y, 1o 8, UG H
TN & | 39 ¥ & [9.91.96 (emf) 3R AN Al = fofw =i Yea=
ST forees g1 38 GaioH bl gfaeenua feram S gehat 3 | 3

(a)  Define the terms ‘drift velocity’ and ‘relaxation time’ giving their
physical significance.

(b) A conductor of length L is connected across a dc source of emf E. If
the conductor is replaced by another of the same material and area
of cross-section but of length 5L, by what factor will the drift
velocity change ?

OR

Two cells of emf and internal resistance €1, r; and €9, r9 are connected in

parallel. Derive the expressions for the emf and internal resistance of a
cell which can replace this combination.

14. (a) A9 [hHT GHMGR A 56 kQ + 10% o (e 1 shisA Fiaierh I
2 | ITfod IfdUEeh T ShISIHUT hid & T GU SUST T hH T BT ?

(b) e |G % AR % 9 & a1 AHeTEiEn quEd fafe |

(c) Tt feu T ar =1 31=ia Wfciy 1@ K | AT I HH-H-HT HH &
fore 3ma = TrauTfET sRad 8 2 3
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(a)

(b)

(c)

15. (a)

(b)

(a)

(b)

16. (a)

(b)

TISFANLH ol AT 3@ WY | 61 i fagia 3t a1 3w forflaw |

(a)

You are required to select a carbon resistor of resistance of
56 kQ + 10% from a shopkeeper. What would be the sequence of
colour bands required to code the desired resistor ?

Write two characteristic properties of the material of a meter
bridge wire.

What precautions do you take to minimize the error in finding the
unknown resistance of the given wire ?

Toreft TieaiHier w1 3nfiet # uiafaa i & T 8 3¢ 1 ST &=
Hd 8 ?
HIE TeddHi et g 15 Q 8, 6 mA o1 YaTed Y I W
Hiet TH T qUl AT THEQ ST 8 | 39 fedHHIe Hl 0 — 6 A TRER
afier 4 ufigfda & & fu fewass 3@ afcliy o1 °F 9iesferd
Hifse |

Why do we use a shunt to convert a galvanometer into an
ammeter ?

A galvanometer of resistance 15 Q shows a full scale deflection on
the meter scale for a current of 6 mA. Calculate the value of the
shunt resistance required to convert the galvanometer into an
ammeter of range 0 — 6 A.

aﬂ‘?’@ﬂﬁﬂﬂ‘m’%mﬁﬁ%ﬁwm,mmm‘q’é,@é
UHEHH FEAehIT &5 B o1 oh fasn % oeeed o W R | 9% ewisy
foF a8 U AT 9 W ITHA HAT | H % g 99 H BeA g
=T ITH I |

s Hife & afe an V' greshi & i foem @ S o (= 90°)

ST ], A U1 o 9Y W T 99T B |
Frera

>

A particle of charge ‘q” and mass ‘m’, mov_iyg with velocity Vs
subjected to a uniform magnetic field B perpendicular to its
velocity. Show that the particle describes a circular path. Obtain

expression for the radius of the circular path of the particle.
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(b)  Explain, how its path will be affected if the velocity vV’ makes an
angle 0 (# 90°) with the direction of the magnetic field.

OR

Draw a schematic sketch of a cyclotron. State its working principle and
write its two uses.

17. (a) FTHIfha 3@ <l TgEal ¥ forelt weh geues 6 wrifafy Hi =men

I |
(b) Torelt T Yeaeefl & foru sifvgeas o At & fou odl 1 ===
A THF 39 S5 911 BT &IH T 8, 3T 3« hiT | 3
(a)  Explain the working of a compound microscope with the help of a
labelled diagram.

(b)  Write the considerations that you keep in mind, while choosing
lenses to be used as eyepiece and objective in a compound

microscope.
18. 3ud «¥ g Tl fara w1 syt sfafors o931 <o & fou fomor sma
iU | 36 3@ 1 ITAN Hleh F T o TT SSeh TTed hHITT | 3
JrerEn
fort radet edur & g W@ et foma @ den gfdfers a9 <@ & foig
TRt i@ EifET | 39 TR gUU g3 Sgeqd it | 3

Draw a ray diagram to show the formation of a virtual image of an object
by a convex lens. Using this diagram, obtain the expressions for the lens
formula.

OR

Draw a ray diagram to show the formation of an erect image of an object
kept in front of a concave mirror. Hence deduce the mirror formula.

19. (a) =aEw v for forelt Bt @ yerwr o Al fodiges aifiemsti

AR T hIg fIad 92 fohd ThR o44T 2 |

(b) TSI 1 THI T qUICEAT 5900 A 3R 5960 A & fuetsmt s=1 2 | Ifg
GifeTm & TR T 2 x 10°% m e 6 frdl fol 61 udm foman S,
15 m g W feord fopeft ¢ W 39 g1 atTeeAl o foed et % v
fgehiareh Sfsal o g Fa i | 3
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(a)

(b)

20. (a)

(b)

(a)

(b)

Explain how a diffraction pattern is formed due to interference of
secondary wavelets of light waves from a slit.

Sodium light consists of two wavelengths, 5900 A and 5960 A. If a
slit of width 2 x 10% m is illuminated by sodium light, find the
separation between the first secondary maxima of the diffraction
pattern of the two wavelengths on a screen placed 1:5 m away.

stmafaa fafertent i gt fim smafri (vq > vy) % fotu Tomes wie fava &
a1 FehTeI-fag & & fo=rr o6t guiA < fofe o S |
IMEECTe 1 Yehm-faga ofeRtr fafaw | yeerrfagg wwa &t @

fafsrseansnt < s Fifse Seht sare g & 9w fagrea grn T8
1 ST Hehell B |

Draw a graph showing the variation of photoelectric current with
collector plate potential for two different frequencies (v{ > vy) of the

incident radiation.

Write Einstein’s photoelectric equation. Explain two features of
photoelectric effect which cannot be explained by wave theory of
light.

21. EIESISH % AT i 12-5 eV Sl o TRl goiari G gRIT Iniford Tehal T

2
(a)

(b)

g ITAH HAl T [T HINC TG o 37 SIS THTIST I
foren ST HRaT B

T TEGIA TS % T h (1) @rsad Ao, (i) SR Hvf b
fershan qlTesd Td I |

Hydrogen atoms are excited with an electron beam of energy 12-5 eV.

Find
(a)

(b)

The highest energy level up to which the hydrogen atoms will be
excited.

The longest wavelengths in the (i) Lyman series, (ii) Balmer series
of the spectrum of these hydrogen atoms.
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22. (a) 39 YT Ik i g fofa e 3w dieear frms & &9

T fopam ST @
(b)  UUY ING I AT U ekl HRIfIfY hl sare HifSu |
(¢) 38! [V Ifienerfires difeu | 3

HAAT
(a) (i) AND T 31 (ii) NOT ¢ <hl gcaa gl fafeu |

(b) Ig <ust fo6 NAND el & HIie 8 OR e forg gspr e fomam i
Gehal ? | 3

(a)  Write the principle of a semiconductor device which is used as a
voltage regulator.

(b)  With the help of a circuit diagram explain its working.
(e) Draw its I-V characteristics.
OR

(a)  Write the truth tables of (i) AND gate and (ii) NOT gate.

(b)  Show how an OR gate may be obtained with a combination of
NAND gates.

23. (a) 3YISS oo foamd T forefl n-p-n oIS & tfiremeriorent & e
% foru ufmy em@ it |

(b) 39k fHasht it fuia stiyrenerforent < grar @ omg fesf gfaug ik
YT e fohE YRR FTd AT 2 3

(a) Draw the circuit diagram for studying the characteristics of an
n-p-n transistor in common emitter configuration.

(b)  With the help of its input and output characteristics, how would
you find the input resistance and the current gain from these
characteristics ?

24. (a) ITEIH ANWI H TEEAT W Thell AIAS A 1 ITAM Hieh Tohdl
SATFHIT ATEeh TUT h TR AT hi SRS HIT |

(b) Torelt & T8 M AIgfed W W1 3AfeEhan IR 20 V. qen feaw
M 5V 7 | W Jashich qHehierd hifg | 3
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(a)

(b)

25. (a)

(b)

(a)

(b)

(c)

(a)

Explain amplitude modulation of a sinusoidal carrier wave using a
modulating signal, with the help of necessary diagrams.

For a given amplitude modulated wave, the maximum amplitude is
20 V and the minimum amplitude is 5 V. Calculate the modulation
index.
WUe 3
SECTION D

T "aTfEt Cq, Co 3R Cg I it arfiar & fofu =aste ure hifsre
S $e (1) IRd H SR TR (i) Hoft § gt fopam R 7 |

fou 7w ufgy & oM@ # <oIiv AR 4 uF % HTiE W 16 uC a9
2 | 12 uF 9Tiar o Gumie § Giad ol 9ilehfld ity |

20 uF

12 yF _H}:lf
[ _|

4 uF

AT

meE I 1 ST o frdl v Ml i § () e % iy,
3R (ii) M o =T foggq-a & fote =iy Hifvw |

fopell et o g | g r ! %o AHd gY Torggd-a o fae=ro =6t arhr
&9 H gIisy |

g 10 cm ST I SR TUAA A1 200 NCL & Tehame fogq-a=
i fe=m | 30° % IV W PRl 7 | 39 TG H [ AT Toed FAed
afehferd Y |

Obtain the expressions for the resultant capacitance when the
three capacitors C;, Co and Cg are connected (i) in parallel and
then (ii) in series.
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(b)  In the circuit shown in the figure, the charge on the capacitor of

4 uF is 16 uC. Calculate the energy stored in the capacitor of 12 uF
capacitance.

20 uF

12 yF —H}]i
[}l _|

4 uF

OR

(a)  Using Gauss’ law, obtain expressions for the electric field (i) inside,
and (ii) outside a positively charged spherical shell.

(b)  Show graphically variation of the electric field as a function of the
distance r from the centre of the sphere.

(c) A square plane sheet of side 10 cm is inclined at an angle of
30° with the direction of a uniform electric field of 200 NC~L.
Calculate the electric flux passing through the sheet.

26. (a) TRl Sieedar V = V, sin ot % ac @, S 9T i = iy, sin (ot + ¢) 6
IR T AT L T & g =rfera fepet goft LCR wfay # &1f¥a oftea
Ik o foTu =eres T hifs |
(b) (i) AEEH 9T AR (ii) LCR U o Q-T[oreh shi TRy fetfigu | 5
arra

(a) HU & faga-gresha T & frm fafew |

(b) THHAM Freh &F B H ThHTHM =Td v § FHHIV T 9 xS [
foreht g =mere & i W If@ faarsa (emf) & forw e o=
HIT |

(c) Topelt uftforenr, @ am i vanfea 1 2 R, # w=fya greehia ot &
fore =t uftaTfersht 6t @IS [, S9%a A 3R gIh & B % Ugl H
T iR | 5
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(a)

(b)

(a)
(b)

(c)

27. (a)

(b)

(c)

(a)

(b)

(c)

(a)

(b)

Obtain the expression for the average power dissipated in a series
LCR circuit driven by an ac source of voltage V = V,, sin ot
supplying the current i = i, sin (0t + ¢).

Define the terms : (i) Wattless current, and (ii) Q-factor of LCR
circuit.

OR
State Faraday’s laws of electromagnetic induction.

Derive an expression for the emf induced across the ends of a
straight conductor of length / moving at right angles to a uniform
magnetic field B with a uniform speed v.

Obtain the expression for the magnetic energy stored in a solenoid
in terms of the magnetic field B, area A and length [ of the solenoid
through which a current i is passed.

FIT T TG UehaUil JehTST ATl bl IYANT TARA SHfdentor 9 ITH ohid o
ToRe ST wehar 8 2 319 I 1 gfE I |

I o feferdt vam A safaesor fhsll & s4 1 sarean fhifse qen fhs
e & forw =59 I Fhifdw |

TUIREH ), o TehaUlT YehIT ST IUANTT ohid T STl 5 fopEl T § e

o Topell fomg WX, 8T 9= A @, JTH S ol ot K A 3 |%

g o ToRe fomg W Wepret <1 dffrar Ta SIS |
Jrerat

forelt qrey fomar @ otmd yom & o, S fopeft Sa@ oW @ TR @ R,
Jufad Tuae a0 o T 3rvefda aumy it |

BIEH % fig=a 1 ST i 3TTed & i sl geara shifve v
TehT T H1eH § foiel o1eq W mafad gran & |

hIF o TAT T AT 590 nm qUICEd o Gl T & AT hid bl
JAYIATH 15 8 | B & TAd o i Aot Tehrer H qreed R =
I ITehaH T |

Can two independent monochromatic light sources be used to
obtain a steady interference pattern ? Justify your answer.

In a Young’s double-slit experiment, explain the formation of
interference fringes and obtain an expression for the fringe width.
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(c)

(a)

(b)

(c)

In an interference experiment using monochromatic light of
wavelength A, the intensity of light of a point, where the path
difference is A, on the screen is K units. Find out the intensity of

light at a point when path difference is %

OR

Sketch the refracted wavefront for the incident plane wavefront of
light from a distant object passing through a convex lens.

Using Huygens’ principle, verify the laws of refraction when light
from a denser medium is incident on a rarer medium.

For yellow light of wavelength 590 nm incident on a glass slab, the
refractive index of glass is 1-5. Estimate the speed and wavelength
of yellow light inside the glass slab.
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SET-2

Series BVM/C comn 55/1/2

111?; 1'\10 qleefl g *l ITCYEhl & gE-y8 W
: ey ford |

Candidates must write the Code on the

title page of the answer-book.

o FHAI G F A foh 30 WA-TA H Yigd I8 15 ¢ |

o TH-UF ¥ M FH A IR U U FIg TR Fl B IW-YEIH b G@-I8 W
fag |

o FHUA A R oh 39 TH-0T H 27 WA F |

o HUAT TTH 1 IW {TEHT & KL ¥ UgeA, T T THuTeh a9 ford |

e TH YUH-UA Wl Ygd % fIT 15 Tie o1 wu=r T mn 2 | wea-uw o foawr gatg
H 10.15 & foReT ST | 10.15 &9 § 10.30 & Toh ST haddl Y¥A-IF I Tl
3T 39 AT & SR d IT-Yeqent T HIs I T8l foae |

e Please check that this question paper contains 15 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 27 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.

wiferer famm (Fgii=er)
PHYSICS (Theory)
fefa aa7 : 3 gue SFfeFTT 37 : 70

Time allowed : 3 hours Maximum Marks : 70
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AT [A597 :

(i) @ I S7HarE & | 39 F97-97 H T 27 T8 |

(i) 3T Y97-99 & AR YT 3 : GV 37, VS &, TGUS & 3K @S 7 |

(iii) @Y 3 H gier 397 8, Y & Uk 37 & | @S § H @Id J97 &, YI% & gt 3%
/) @E g aRgyo7 8 Y% & @T3% & | @8 T H @7 &, 9% &
gier 37 & |

(iv) ¥¥7-97 4 GHF W FI5 [dHcT 787 &8 | a9, v 37% i g 341 4, g 371 arct
gt yodl 7, @7 sl aie G 399 § 3K wia 37l ared @il 9 3 =iRe 59T
YT 1337 797 & | 08 99T H 37791 130 7T 997 § & a7 Uk Y9 & AT 8 |

() &I HEGITF &, T [HETRGd Yifdes Hadie @& HiHl &1 39917 HT Ghd & :

c=3x108m/s

h =663 x 10734 Js

e=16x1019C

Up=4nx 107 Tm A~

gg=8854x 10712 C2N"1m2
1

4T|:80

=9x10° Nm?2(C2

gTFL T GEIHM (my) = 9-1 x 103! kg

=g Wl M = 1-675 x 10727 kg

Tei 1 geqqH = 1-673 x 10727 kg
SISl T&AT = 6-023 x 1023 gfd umw #ia
SiegeH f=am = 1-38 x 10723 JK !

General Instructions :

()
(ii)

(i11)

All questions are compulsory. There are 27 questions in all.

This question paper has four sections : Section A, Section B, Section C and
Section D.

Section A contains five questions of one mark each, Section B contains
seven questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains three questions of five marks each.
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(iv)  There is no overall choice. However, an internal choice(s) has been provided in
two questions of one mark, two questions of two marks, four questions of
three marks and 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

Up=4nx 107 Tm A™?

gg=8854x 10712 C2 N1 m2
1

4n80

Mass of electron (m,) = 9-1 X 10731 kg

=9x10° Nm? C2

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 1027 kg

Avogadro’s number = 6-:023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10725 JK 1

Qs A
SECTION A

1. Y2t o FEEEhT & o &fcS Heeh I THA v o o9 FeY [ARET |

Write the relationship between the horizontal component of earth’s

magnetic field and the angle of dip.

2. WO ARl § Taa; ATehIT fogued Ufshan <=t gidl 3 2

Why does the process of spontaneous nuclear fission occur in heavy

nuclei ?

3.  UUR o¥oE § Hey faea i ‘Sve were i uftyrr difs |

Define the term ‘band width’ of message signals in communication

system.
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4.  Toea-graehia S & 38 Wi o1 T foRau sEi aneesd siftreran it 8 eii

Y] Teh 39T faflgu | 1
HAYAT

foRq-Trech TUFH < 39 WM ol Tgal-T fSrEehl 3T vy # fHgrmed

3SR & &9 H FAT & 3N 391 MR IHE e | 1

Name the part of the electromagnetic spectrum which has the longest
wavelength and write its one use.

OR

Identify the part of electromagnetic spectrum which is used as diagnostic
tool in medicine and write its frequency range.

5. 2eV 3ol ATl HIeH H Heg G I TheH hifT | 1
AYAT
FI1 Yehr1-fagq gume | yehrer-fagq g stdfaa fafester it digar w fef et
2 2 %R0 G | 1
Estimate the frequency associated with a photon of energy 2 eV.
OR

In photoelectric effect, does the photoelectric current depend on the
intensity of incident radiation ? Give reasons.
©us d
SECTION B

6. forelt dga foga &1 fogea @ = foum foeeft fog w foga-em & fow =or
ITH ST | 2

HAAT

foreht e T8t (B) @ 1S 1w (0) s et Pt g Ty ot et
o1 o fT =otes 98 shifoie | 39 feafas oot o1 e am s g 2 2

Obtain the expression for the electric field at a point on the equatorial
line of an electric dipole.

OR
Obtain the expression for potential energy of an electric dipole placed

%
with its axis at an angle (0) to an external electric field (E). What is the
minimum value of the potential energy ?
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7.  x-3AA % few fopelt faggq-a @ x > 0 &% faQ E =200 i N/C @ x < 0 %

T B = — 200 § N/C g1 foam 7o & | s 30 em @9 BT 5 om 1 B
-l et x-318 % THR 36 YR W@ 8 foh s6e1 g qo-fag W 3
qAT Th 1o x = + 15 cm T 3R g0 B x = — 15 em W & | 39 fafave o
TSR ATl e SigyE! woreE qitehford shif | 2

An electric ﬁeld along the x-axis is given by E = 200 1 N/C for x > 0 and
E — 200 1 N/C for x < 0. A right circular cylinder of length 30 cm and

radius 5 cm lies parallel to the x-axis, with its centre at the origin and

one face at x = + 15 cm, the other face at x = — 15 cm. Calculate the net

outward flux through the cylinder.

8.  ®EgIH Y] 1 yem IR fiefiwr Iafvra stawen & Tifyres & =i o7 ufghan
A §U AFLA § Helg TUICEAT o T 1 STheH HINT | 2

Estimate the ratio of the wavelengths associated with the electron
orbiting around the nucleus in the first and second excited states of
hydrogen atom.

9. ol Hom sgaTen o I § 44 Hew fa @l wiglaa s Al awaehdr i
gfee o foru fohgl qf SR shi =rea HIf | 2

Explain any two reasons justifying the need of modulating a message

signal before transmission in a communication system.

10. s TN dod ST ¥ FFE ac @A ¥ AR W (a) LR 9REd % R %
IMUR, (b) RC Uy o &Rl o M-I TG g | STawdeh MO g i
FRAT ¥ AT HIT foh I ac &4 K a1 Ifg 1 Il 2, @ T
(a) 3 (b) H 39 Sod 61 =W H 1 INEq Bl & | 2

A light bulb is in turn connected in a series (a) across an LR circuit,

(b) across an RC circuit, with an ac source. Explain, giving necessary
mathematical formula, the effect on the brightness of the bulb in case (a)
and (b), when the frequency of the ac source is increased.
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11.

12.

(a) awﬁmmwﬁa%ﬁﬁmﬁﬁmﬁng-ﬁm%%%ﬂ
0T Ll g3 Topet WRaehd: Yo fogd-greshia at1 &1 U1 Eifem |

(b) fm=fafea & fore gay fafaw (1) werer i o R fogq wa g™
&1 % TR % W, (ii) HIETH i FrahIfierdr p, 3R WEYA ¢ &
uei o fergq-grahia atn i =1 & o |

(a) Draw a graph of a linearly polarised em wave propagating in the

z-direction showing the directions of the oscillating electric and
magnetic fields.

(b)  Write the relations (i) between the speed of light and the
amplitudes of electric and magnetic fields, (ii) for the speed of
em wave in terms of a permittivity €;, and magnetic permeability,
Ug, of the medium.

foRell BA % T T T i€ 0-5 m BISAT o I H UM Tl @ | FfG 9@ 9id
THUS 2 HU HIAT B qAT Yot o Jrh & h HEATER TH 8 x 1072 T 2,
@A Tk sig & fiqd o W I % e U@ faggaws 9o (emd)
giesferd HIfST |

HYAT

10 cm ST <1 15 a7t areT, forehl Yomd X o Y 3787 o THT &, 8 cm s
F o ¥ waTeRs X-fown @, fow emrenss z-feen # 8 greshi & ], T
HAT B | Tg & FEHH B R IRl YAl wOcHeh X-fomm & ergfem
1073 T em™! 7 (379Tq Fomers X-fqa & 1fd &t W398 1073 T em ™! 1 3fg
iﬁ?ﬁ%) Iﬁﬁﬁﬁgﬂ-mw@mﬂmﬁﬁﬁﬁﬁl

In a ceiling fan, each blade rotates in a circle of radius 0-5 m. If the fan
makes 2 rotations per second and the vertical component of the earth’s

magnetic field is 8 x 1075 T, calculate the emf induced between the inner
and outer ends of each blade.

OR

A square loop of side 10 cm with its sides parallel to X and Y axes is

1

moved with a velocity of 8 cm s™ in the positive X-direction containing a

magnetic field in the positive Z-direction. The field is non-uniform and
has a gradient of 103 T em™! along the negative X-direction (i.e. it

1

increases by 10 T ¢cm™! as one moves in the negative X-direction).

Calculate the emf induced.
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T us |
SECTION C

13. (a) éﬂ‘?’ﬁﬂﬁﬂﬂ‘m’_}@ﬂﬁﬁsﬁsﬁwm,ﬁamm‘q’%,aﬁ's‘
THEHH G &5 B o sh1 faw % oireed, TR T @ | 98 eIiEy
fop o8 U1 gl 99 W ITHA HUM | KO F gAd 99 B F foIu
STk ITH HIFT |

(b) = it fos afe an V' grahE g i faem @ #iE i o (= 90°)

ST &, 1 0T o 9 YT FT Y9G A | 3
YT

GISFAIL 1 STILYT 3TN WifAW | 351 wRIwR! fagra i g 3y fafge | 3

(a) A particle of charge ‘" and mass ‘m’, mov_ipg with velocity Vs

subjected to a uniform magnetic field B perpendicular to its
velocity. Show that the particle describes a circular path. Obtain
expression for the radius of the circular path of the particle.

(b)  Explain, how its path will be affected if the velocity vV makes an
angle 0 (# 90°) with the direction of the magnetic field.
OR

Draw a schematic sketch of a cyclotron. State its working principle and
write its two uses.

14. (a) 39! fRHT g ¥ 36 x 10* Q + 5% % WY H HIg Hrad Tralaeh
I 8 | Ao Shalgeh i Hifed L % ¢ qul SUST H1 FAT HA BT

g ?

(b) SOl uiwell § wed SRkiigw @1 faedv SwEm w®@ fear S
3?

(c) T TG T IUAN Hich fohell AR 1 AT YT [T hid THT St
ST aTeft g Hewaqul FragniEt fafau | 3

(a) You are required to select a carbon resistor of resistance of
36 x 10* Q + 5% from a shopkeeper. What would be the sequence of
colour bands required to code the desired resistor ?

(b)  Why do carbon resistors find extensive use in electronic circuits ?

(c) Write two important precautions used in determining the
resistance of a wire of unknown resistance using meter bridge.
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15.

16.

(a)

(b)

‘Juarg A’ R ‘fafa s’ ueh it uftur faRey SR R sifaew
GrelehdT bl U SHIfTT |

TS L W1 I3 9T 9,919 (emf) E & fhet de @ld & & &
T B | 9 39 AT ol 9HE qered i T AR &%,
g wTg 5L, o fRel 3= ar g ufaeenfua ot feam sme, ot fohm
Uk GRT 3T9aTg o H qiEd- g ?

YT

a @Ff ‘%Ha; %?ﬂw (emf) 3ﬁ-{ mﬁiﬁﬂﬁ'ﬁa €1, I LRI €9, T9 %, m ‘Ef
TN & | 39 ¥ & 9.91.99 (emf) 3R ATANH Aflig o v asien oad
i forees g1 38 G bl gfaeniua feram S gehat 3 |

(a)

(b)

Define the terms ‘drift velocity’ and ‘relaxation time’ giving their
physical significance.

A conductor of length L is connected across a dc source of emf E. If
the conductor is replaced by another of the same material and area
of cross-section but of length 5L, by what factor will the drift
velocity change ?

OR

Two cells of emf and internal resistance €1, r{ and €9, r9 are connected in

parallel. Derive the expressions for the emf and internal resistance of a

cell which can replace this combination.

(a)

(b)

(a)

(b)

fordt e &l dieedlel § ®U=Rd @ & fau 3= gfedy A
ATTTIhRAT FI Bl § 2

Torell TedaTiiet <l HUSH! T TG 12 Q 8 TAT THHT HiX 3 mA g1
% foTe quf Smmn fagaer <ar 8 | o799 HeadHiet i 0 — 18 V UiEX &

o M N o M
dlccHlc! o [hd JhTL UT-ANd hUT ?

Why is a high resistance required to convert a galvanometer into a
voltmeter ?

A galvanometer coil has a resistance of 12 Q and the meter shows
full scale deflection for a current of 3 mA. How will you convert it
into a voltmeter of range 0 to 18 V ?
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17. 394 @@ g et fora &1 s ufdafers a9 eoiv & fow fomor em@

iU | 36 3@ 1 3TN Hleh F T o TT s Ied hI | 3
AT

forell sTaqa <dur & we W@ Tt fara o1 diean gfafars s91 <@ & fow

fortor ot i | 39 TR giv g3 =g i | 3

Draw a ray diagram to show the formation of a virtual image of an object
by a convex lens. Using this diagram, obtain the expressions for the lens
formula.

OR

Draw a ray diagram to show the formation of an erect image of an object
kept in front of a concave mirror. Hence deduce the mirror formula.

18. AMIfhd @ 1 Tl ¥ fopel afdecesh qreM (qia¥i) 1 wRifaty
ST hIT | 38 YR 1 Ml 1 Fa1 Jq@ H9¢ Bl & W e
ST 39 W foh8 TR IR R ST 8 2 3

Explain the working of a refracting telescope with the help of a labelled
diagram. What are the main limitations of this type of telescope and how
are these overcome in a reflecting telescope ?

19. (a) 39 e IRk o fagra fafae e 3w e s & &9

T foram ST 2 |
(b) UNUY ARG I TERAT ¥ Ukl hREAY hl RAT HIT |
(c) 39 I-V Ifiremeriimes difvm | 3

AUAT
(a) (i) AND T2 31 (ii) NOT e <hl gcaa gl fofau |

(b) ¥ ewist f6 NAND 72 % &35 8 OR 712 forg g umw fomam o
GohdT 2 | 3

(a)  Write the principle of a semiconductor device which is used as a
voltage regulator.

(b)  With the help of a circuit diagram explain its working.
(e) Draw its I-V characteristics.

OR
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(a)
(b)

20. (a)
(b)
(a)
(b)
21. (a)

(b)

(a)

(b)

Write the truth tables of (i) AND gate and (ii) NOT gate.

Show how an OR gate may be obtained with a combination of
NAND gates.

JehTel-foreld IWTE o HeW W UGl (i) ggelt 3Mgh, 3R (i) T fawa i
giamT fafgu |

foreht fou o yeper-gTel aered % fotu etmafaa fafeort S emafa (v) %
g feft fava (V) @ foeror =t gquiia & fae o difu |

Define the terms, (i) threshold frequency, and (ii) stopping
potential in the context of photoelectric effect.

Draw a graph showing the variation of stopping potential (V) with
frequency (v) of incident radiation for a given photosensitive
material.

3IATSS IcEsieh foaama & fohet n-p-n 2ifSeet & arfiremarfoent & stere
% foru afty em@ it |

g THasft 3 fnfa stivremarfirent <6 ggmdr 9 v fFash gfeny st
I Afedr fopT YehR 1T BT 2

Draw the circuit diagram for studying the characteristics of an
n-p-n transistor in common emitter configuration.

With the help of its input and output characteristics, how would
you find the input resistance and the current gain from these
characteristics ?

22. EESISH & THISAT Bl 12-5 eV ol o fohell Sorare gmaf gRT Iaifora feham T

21
(a)

(b)

g I Sl TR [ HIWC 59 T 37 TGS WA HI Iatord
fopan S TRt B

1 TSI TWINRT % TWaeH hl (i) AT AU, (i) SR HR i
HlerehdH TR HId HIY |
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Hydrogen atoms are excited with an electron beam of energy 12-5 eV.
Find

(a)  The highest energy level up to which the hydrogen atoms will be

excited.

(b)  The longest wavelengths in the (i) Lyman series, (ii) Balmer series
of the spectrum of these hydrogen atoms.

23. (a) OTERIH ARG hl TEgEAl ¥ forell ATgTs fama w1 3w Heeh fonsft
STEShIT ATEeh 0T oh STTATH HIA hi SATEAT hITTT |

(b) forelt & 18 M ATgferd W w1 Sifeeham R 20 V. den feaw
MM 5 VR | AT Feehich URehford i | 3

(a)  Explain amplitude modulation of a sinusoidal carrier wave using a
modulating signal, with the help of necessary diagrams.

(b)  For a given amplitude modulated wave, the maximum amplitude is
20 V and the minimum amplitude is 5 V. Calculate the modulation
index.

24. (a) e hifvu foe foedl Bl 9@ geemw qon fr fgdees iftemsti &
IRl ¥ his faadd Yed forg TR s1aT 2 |

(b) TSIH T THI T qTICEA 5900 A TR 5960 A ¥ furcte a1 7 | Afg
GifeTm & THI T 2 x 1074 m =ieE i fmdft ol 1 udm foman I,
@ 15 m g W Feua forelt 98 ot 39 Q1 qreeal o fodda Yedl o 9
foiares Sl # g wma i | 3

(a) Explain how a diffraction pattern is formed due to interference of
secondary wavelets of light waves from a slit.

(b)  Sodium light consists of two wavelengths, 5900 A and 5960 A. If a
slit of width 2 x 10~% m is illuminated by sodium light, find the
separation between the first secondary maxima of the diffraction
pattern of the two wavelengths on a screen placed 1:5 m away.
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25. (a)

(b)

(a)
(b)

(c)

(a)

(b)

(a)
(b)

(c)

26. (a)

(b)

@ us 3
SECTION D

WWV:VIH sinmt%aclﬂ‘d,@[ﬂﬂ'[i:im sin (ot + ¢) Tl

JRT ST AT L TET 2 gHT =t feret Soft LCR wfy & &t sftea

IRk o T =etep ume SHifSe |

(i) TEH 9T 3R (1i) LCR 9Ruy o Q-urish <t ufwmn ferfew |
SrerEn

%8 o Taga-grashia o & fm fafew |

UHEHH T & B H THENH A v d TV R dHH A [

foreht e et & i W If@ foar.9d (emf) & foiw =6 o=

i |

fopett aftferent, fom@ am i yanfa <t € R, & "=l g™ St &

foTe = uiTforsht <t oimaTTg |, SF%a A 3R Jreshid & B % Ugi §

e ShifeT |

Obtain the expression for the average power dissipated in a series
LCR circuit driven by an ac source of voltage V = V,, sin ot
supplying the current i = i, sin (0t + ¢).

Define the terms : (i) Wattless current, and (ii) Q-factor of LCR
circuit.

OR
State Faraday’s laws of electromagnetic induction.

Derive an expression for the emf induced across the ends of a
straight conductor of length / moving at right angles to a uniform
magnetic field B with a uniform speed v.

Obtain the expression for the magnetic energy stored in a solenoid
in terms of the magnetic field B, area A and length [ of the solenoid
through which a current i is passed.

FIT < TIaT TehaUft JerTST Fldl hl IUINT TR ARl 924 I o |
ToRaT ST TehdT B ? 319 IT hi ¥ HifT |

1 o feferdl 9o A safaesor fhsll & 599 h samean hifse qen fihs
e & fou a9 9w Hif |
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(c)  TUICE A o ThHAVH JhIRT I ITANT FH W SATGRTT < el TR | wQ
o Topel forg W, 8T 9aT=X A B, WTH S 1 gl K A 2 | %
QTR o Tohell fofrg TR WehTeT <hl dfferem HTd IS | 5

AT

(a)  Torell grey forar @ o77d ot o fof, ST fopdlt 39 & & TR @ 8,
fdd THae Uy o foiu 3afda aumy it |

(b) BRI o g T ST ek e o HIH ol Mg hifog Sie
ThTST TEF H1EH § forer Hream W 39fad giam &t |

(¢c) ohid o T W IUMAd 590 nm dUeA & Fid Jehel & foIu shi= 1
YR 1-5 8 | hid o TAd & Hidt ol Geh1eT hl qUie=d 3 =
T ATheT I | 5

(a) Can two independent monochromatic light sources be used to
obtain a steady interference pattern ? Justify your answer.

(b) In a Young’s double-slit experiment, explain the formation of
interference fringes and obtain an expression for the fringe width.

(c) In an interference experiment using monochromatic light of
wavelength A, the intensity of light of a point, where the path
difference is A, on the screen is K units. Find out the intensity of

light at a point when path difference is %

OR

(a)  Sketch the refracted wavefront for the incident plane wavefront of
light from a distant object passing through a convex lens.

(b)  Using Huygens’ principle, verify the laws of refraction when light
from a denser medium is incident on a rarer medium.

(c) For yellow light of wavelength 590 nm incident on a glass slab, the
refractive index of glass is 1'5. Estimate the speed and wavelength
of yellow light inside the glass slab.
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9 3 (1) 9red H AR R (ii) 2oft § gafora fopem mm B |
(b) feu Tu iy & sR@ # gt SHER 4 uF % GO © 16 uC e
2 | 12 uF gifiar & gurie o afea ot afeslerd i | 5
20 uF

12 yF _H}:lf
[ _|

4 uF

i
12V

HYAT

(a) TeE m =1 39 ek fope) el Mol wiw § () Mo & i,
3R (i) Tt < a7 faggq-a = fotu =t 9Tg Shif |

(b)  Terel Tt o g & Gl r I B AHd gY TorRa-a o fo=ror =t arhi
&9 H g0y |

(c) I3 10 cm YT Sl AR FHAA =X 200 NC~! = oo faegq-aa
i fe=m | 30° % IV W PRl 7 | 39 TG ° [ ATl Toed FAwd
qiehierd it | 5

(a) Obtain the expressions for the resultant capacitance when the
three capacitors Cq, Co and Cg are connected (i) in parallel and

then (i1) in series.
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(b)  In the circuit shown in the figure, the charge on the capacitor of
4 uF is 16 uC. Calculate the energy stored in the capacitor of 12 uF
capacitance.

20 uF

12uF ]
||

|

4 uF

OR

(a)  Using Gauss’ law, obtain expressions for the electric field (i) inside,
and (ii) outside a positively charged spherical shell.

(b)  Show graphically variation of the electric field as a function of the
distance r from the centre of the sphere.

(c) A square plane sheet of side 10 cm is inclined at an angle of
30° with the direction of a uniform electric field of 200 NC~L.
Calculate the electric flux passing through the sheet.

DoRfitBaded From : http://cbseprtal . cont Courtesy : CBSE


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

D@:ﬁl oaded From : http://cbseportal.cont
O

SET-3

Series BVM/C o 55/1/3

111?; 1'\10 qleefl g i IT-YEhl & g@-y8 W
: ey ford |

Candidates must write the Code on the

title page of the answer-book.

o FHAI G F A foh 30 WA-TA H Yigd I8 15 ¢ |

o TH-UF ¥ M FH A IR U U FIg TR F BH IW-YEIH b JE@-I8 |
fag |

o FHUA A R A oh 39 TH-0T H 27 WA F |

o HUAT TTH 1 IW {TEHT & KL ¥ UgeA, T T THuTeh a9 ford |

e TH YUH-UA Wl Ygd % fIT 15 Tie o1 wu=r T mn 2 | wea-uw o foawr gatg
H 10.15 & fR1 ST | 10.15 &9 § 10.30 & Toh ST hadl Y¥A-IF I Tl
3T 39 AT & SR d IT-Yeqent T HIs I T8l foae |

e Please check that this question paper contains 15 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 27 questions.

¢ 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.

wiferer famm (Fgii=er)
PHYSICS (Theory)
fefa aa7 : 3 gue SFfeFTT 37 : 70

Time allowed : 3 hours Maximum Marks : 70
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AT [A597 :

(i) @ I S7HarE & | 39 F97-97 H T 27 T8 |

(i) 3T Y97-99 & AR YT 3 : GV 37, VS &, TGUS & 3K @S 7 |

(iii) @Y 3 H gier 397 8, Y & Uk 37 & | @S § H @Id J97 &, YI% & gt 3%
/) @E g aRgyo7 8 Y% & @T3% & | @8 T H @7 &, 9% &
gier 37 & |

(iv) ¥¥7-97 4 GHF W FI5 [dHcT 787 &8 | a9, v 37% i g 341 4, g 371 arct
gt yodl 7, @7 sl aie G 399 § 3K wia 37l ared @il 9 3 =iRe 59T
YT 1337 797 & | 08 99T H 37791 130 7T 997 § & a7 Uk Y9 & AT 8 |

() &I HEGITF &, T [HETRGd Yifdes Hadie @& HiHl &1 39917 HT Ghd & :

c=3x108m/s

h =663 x 10734 Js

e=16x1019C

Up=4nx 107 Tm A~

gg=8854x 10712 C2N"1m2
1

4T|:80

=9x10° Nm?2(C2

gTFL T GEIHM (my) = 9-1 x 103! kg

=g Wl M = 1-675 x 10727 kg

Tei 1 geqqH = 1-673 x 10727 kg
SISl T&AT = 6-023 x 1023 gfd umw #ia
SiegeH f=am = 1-38 x 10723 JK !

General Instructions :

()
(ii)

(i11)

All questions are compulsory. There are 27 questions in all.

This question paper has four sections : Section A, Section B, Section C and
Section D.

Section A contains five questions of one mark each, Section B contains
seven questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains three questions of five marks each.
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(iv)  There is no overall choice. However, an internal choice(s) has been provided in
two questions of one mark, two questions of two marks, four questions of
three marks and 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=3x108 m/s

h =663 x 10734 Js

e=16x1019C

Ug = 47 X 107" TmA™!

gg=8854x 10712 C2 N1 m2
1

4T|:80

=9x10°Nm?2C2

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

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 1027 kg
Avogadro’s number = 6-023 x 1023

Boltzmann constant = 1-38 x 10723 JK1

g us A
SECTION A

per gram mole

1. H99 3fUs Hol ol fogd-grasha faferto &1 9m iR 381 g 9iEX

ferfla |

AT

@ H T ha I¥AT S WEH H V] Bl AA H HME AW A

fargq-grashr fafertor 1 am ot TRt smgft ufer fafem |

Name the most energetic electromagnetic radiation and write its

frequency range.
OR

Name the electromagnetic radiation used in eye surgery or to kill germs

in water purifiers. Write its frequency range.
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2. fordft o yaTen & o qovd awl o A fafaw | 1

Name the three basic units of a communication system.

3.  Tord) TIfYes o1 oUW Wed & Ik HUZHh! o CoTHMI o INTHA § A o1 il
g7 1

Why is the mass of a nucleus always less than the sum of the masses of
its constituents ?

4.  2eV H1 a0 B § Gelg ST S Tha HIT | 1
AT
F1 ehr1-fopq yure § yemwr-forgq e stmfaa faferror it dierar w feft s
8 2 IO Y | 1
Estimate the frequency associated with a photon of energy 2 eV.
OR

In photoelectric effect, does the photoelectric current depend on the
intensity of incident radiation ? Give reasons.

5. Torell o5 grae & i IR et Praehia & W@ gift | 1

Draw the magnetic field lines outside and inside a bar magnet

g us d
SECTION B

6. foreft dga foga &1 fogea @ = foum foeeft forg W foed-am & fow =oor
ITH ST | 2

AT

foreht e T8t (B) @ 1S 1w (0) s et Pt g Ty ot et
o1 o fT =otes 98 shifoie | 39 feafas oot o1 e am s g 2 2

Obtain the expression for the electric field at a point on the equatorial
line of an electric dipole.

OR

Obtain the expression for potential energy of an electric dipole placed

%
with its axis at an angle (0) to an external electric field (E). What is the
minimum value of the potential energy ?
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7. TEGISH GG Sl HEGH STEEe d°l gEll IAfd e § AT W = AR
IRGRAT A U SFLH § Hog AUTaeA! o STITA I HTehe HIIT | 2

Estimate the ratio of the wavelengths associated with the electron
orbiting around the nucleus in the ground and second excited states of
hydrogen atom.

8. oW T §Ul faur wl i o fou s @it | 38k fofw st afer =t
AT 30 MHz ek Jfdefera =i fohan Sam & 2 samean i | 2

Draw a sketch showing the sky wave mode of propagation. Why is its
frequency range restricted up to about 30 MHz ? Explain.

9. TorHl BA % W T T&® &1 0-5 m A1 & I H YOH Ll g | AfE @ ufd
THUS 2 FU HIAT B qAT Yol oh JrhT & h HEATER TH 8 x 1072 T 2,
Fﬁmméﬁﬁﬂﬂﬁﬁ?aﬁﬁfﬁﬁ%ﬁaﬁﬁﬁﬁgﬂﬂﬁ%wwmﬂ
gfterfera shifTe | 2

AT

10 cm ST <1 15 o7t arer, forehl Yoimd X o Y 2787 o THT=R &, 8 cm s
% AT ¥ gETeTs X-foon H, o gArenss Z-feen A w8 greshia & 7, e
HAT B | T O JEWH B I IEhl YavaT FumcAsh X-fosm % emgfew
103 T em™L % (aaqu X-ﬁ{?ﬂ T 7fq v I ‘s’FI'ﬁ 103 T em™L Q_'FE
_Eﬁ?ﬁ%) |WW—WW(emﬂWWI 2

In a ceiling fan, each blade rotates in a circle of radius 0-5 m. If the fan
makes 2 rotations per second and the vertical component of the earth’s

magnetic field is 8 x 1075 T, calculate the emf induced between the inner
and outer ends of each blade.

OR

A square loop of side 10 cm with its sides parallel to X and Y axes is

moved with a velocity of 8 cm 51

in the positive X-direction containing a
magnetic field in the positive Z-direction. The field is non-uniform and
has a gradient of 103 T em™! along the negative X-direction (i.e. it

1

increases by 10° T e¢cm™! as one moves in the negative X-direction).

Calculate the emf induced.
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10.

11.

12.

-8 % IR Forel -8 1 x > 0 % T E = 250 § N/C 4T x < 0 %
%QE=—250?N/C§TU&WTF€IT% |F|7-_®|TSC24 cm 997 =91 5 cmWﬁg
Al TafIvet x-318 o FHIK 36 YR W@ § foh 01 ohrg HA-fog W 3
HW@WX=+1ZCmW3ﬁTE§HWX=—IQCmW% IWﬁlﬁ"J@'{ﬁ
TR 9Tl +e afgdet weed uftepfera shify |

An electric ﬁeld along the x-axis is given by E = 250 1 N/C for x > 0 and
E — 250 1 N/C for x < 0. A right circular cylinder of length 24 cm and

radius 5 cm lies parallel to the x-axis, with its centre at the origin and

one face at x = + 12 cm, the other face at x = — 12 cm. Calculate the net

outward flux through the cylinder.

HIE THN dod I-A § fohEl ac @1 § 290 H (a) LR 9R9Y & R
ANUR, (b) RC 9Oy & Rl o SIRIR TAIA g | Tawdeh MO g3
FEAT 8 SATEA1 HIT foh I& ac &4 1 AR H Ihg T I 2, q T
(a) 3T (b) H 39 Soa o1 =¥ H F1 IR BT & |

A light bulb is in turn connected in a series (a) across an LR circuit,
(b) across an RC circuit, with an ac source. Explain, giving necessary
mathematical formula, the effect on the brightness of the bulb in case (a)
and (b), when the frequency of the ac source is increased.

(a) QMM fore[d T graehid &1 ohi feemeti i quiid gU z-feen % Iiem
0T T g3 Topet tRaehd: o fogd-greshia a0 &1 U1 Eifen |

(b) TrafaRga & fou geg fARaw () s 1 = iR forq w@ grashe
&1 o ST o &, (ii) AEAW T FrIhIfierdT pp 3 WY ¢y &
ugl | foeq-grashi™ auT i =T o T |

(a) Draw a graph of a linearly polarised em wave propagating in the

z-direction showing the directions of the oscillating electric and
magnetic fields.

(b)  Write the relations (i) between the speed of light and the
amplitudes of electric and magnetic fields, (ii) for the speed of
em wave in terms of a permittivity €j, and magnetic permeability,
Ug, of the medium.
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@ us A
SECTION C

13. (a) 97V’ ¥ qHE ‘m’ go3AH & frdll o @, @ W s@aw ‘g B, HE
Q%qmgmoﬁqmﬁ)éﬂaﬁﬁm%mmw%l%w
foh 9% U I 99 W IEA HAT | FHU S g 99 F B * fow
ST JTH HIT |

(b) =T HIfE fp Al o V' graehia &= it fowm @ &1 F7 6 (2 90°)

ST 8, 1 0T o 9 T AT Y9G BT | 3

AT

TSFAIS( T TIEIT RW GifEW | 38T wRISHR g 3R g 3w fafew | 3

(a) A particle of charge ‘g and mass ‘m’, mov_i?g with velocity Vs
subjected to a uniform magnetic field B perpendicular to its
velocity. Show that the particle describes a circular path. Obtain

expression for the radius of the circular path of the particle.

(b)  Explain, how its path will be affected if the velocity vV makes an
angle 0 (# 90°) with the direction of the magnetic field.

OR

Draw a schematic sketch of a cyclotron. State its working principle and
write its two uses.

14. (a) Tordht <9 <h1 egqar <A aitwmr e 3t g9t SI Ak AT |

(b)  Th-GER o WY W GHIH W Q Yddl i@l sl &A1 o fQ ek oYoae
HITT | 3

(a)  Define the term power of a lens. Write its SI unit.

(b)  Derive the expression for the power of two thin lenses placed
coaxially in contact with each other.
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15.

16.

(a)

(b)

‘Sruarg A’ o ‘fasnfa s’ w@l i uftien foflaw o b sifae
grefehdl w1 Ui I |

TS L 1 IS dTieh [9.91.9d (emf) E % fhe de &a & &0 @
Tl 2 | Ife 38 arere 1 guE uerd 3T THH STEY-hTe &%,
g T8 5L, o foREl 31 AR g ufaeenfua o fean sme, ot fohm
UTh G 3T9ATE o H GRa T ?

AT

T A e a1 (emf) 3R sl gflig e, vy A& &y, 1o 8, UG H
TN & | 39 ¥ & [9.91.96 (emf) 3R AN Al = fofw =i o=
HIST fSEes gr1 39 IS i Ifaeanfud fomam ST dehdt B |

(a)

(b)

Define the terms ‘drift velocity’ and ‘relaxation time’ giving their
physical significance.

A conductor of length L is connected across a dc source of emf E. If
the conductor is replaced by another of the same material and area
of cross-section but of length 5L, by what factor will the drift
velocity change ?

OR

Two cells of emf and internal resistance €1, r{ and €9, rg are connected in

parallel. Derive the expressions for the emf and internal resistance of a
cell which can replace this combination.

(a)

(b)

(a)

(b)

e TR GHM | 470 Q + 5% % FiIg 1 Hle TrlEs I 2 |
Fifed Sfcide i Hifed HH & fC Ul Jugi 1 A1 7 BT =AM15T ?

e i foh Wi wREl @ wi/AfFel o fogd I #t 3= dieedt
T HAR hiaedl § IRt Rl Tgam Sl 2 |

You are required to select a carbon resistor of resistance of
470 Q £ 5% from a shopkeeper. What would be the sequence of
colour bands required to code the desired resistor ?

Explain briefly why electric power from power stations to
homes/factories is delivered via transmission cables at high
voltages.
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17. (a) 39 red=me Ik o fagra fafae e 3w deear e % &

T foparm Sran 2 |
(b) 9REUY 3G <kl ST U 3Heh! HRAY hl AT hIfIT |
(c) 31 I-V Ifiremerfires difvw | 3

HAAT
(a) (i) AND T 3R (i) NOT 7e &I gcgae aneft fafige |

(b) I8 ST f6 NAND 72 & EII9H & OR 12 fhE YehR 9TH foham o1
Gha1 B | 3

(a)  Write the principle of a semiconductor device which is used as a
voltage regulator.

(b)  With the help of a circuit diagram explain its working.

(e) Draw its I-V characteristics.

OR

(a)  Write the truth tables of (i) AND gate and (ii) NOT gate.

(b)  Show how an OR gate may be obtained with a combination of
NAND gates.

18. () o e pueeh edenier § gresh 8 st i S A 2

(b) 10 cm BreA I T AU T 100 WU AT JAEHR FHUSA H
3-2 A U YelTied & &1 2 | URenferd shifsrg

(i)  FHUSTH o g T JrhHI &, 3R
(i)  SERT FFah JTE | 3

(a) In a moving coil galvanometer, why is the magnetic field required
to be radial ?

(b) A 100 turn closely wound circular coil of radius 10 cm carries a
current of 3-2 A. Calculate (i) the magnetic field at the centre of the

coil, and (b) its magnetic moment.

Dofr(idaded From : http://cbsepdrtal . com Courtesy : PCB3E


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

D@:ﬁl oaded From : http://cbseportal.cont
O

19. 39 o| g Tt farar o1 onumEdt ufdfera s qoiv & fow fomor ema
Hifau | 39 3@ 1 ITANT Hich ¥ I o [T =ieh Ted T |

AT

Toret STaaa <UU & e W TRl fara 1 Hien gfafers o991 @9nia & fog
TRt i@ EifT | 39 TR gUU 93 e T |

Draw a ray diagram to show the formation of a virtual image of an object
by a convex lens. Using this diagram, obtain the expressions for the lens
formula.

OR

Draw a ray diagram to show the formation of an erect image of an object
kept in front of a concave mirror. Hence deduce the mirror formula.

20. (a)

(b)

(a)

(b)

21. (a)

(b)

faftm smgfoet wwg smufa faferwert 1 wwm e & fow dmes <R
fava & ary yeere-faega a0 & foawor & g & fae ame i |

T ol 1 g0 R AT YR gUh-IUh THH TRRI-GATE 58 W
IMUAT AT & | I I8 QA1 & Tehrwi-foglq ScEei i €, df 3 A
HEAT (1) AYH AT FAT F BIRAS FoAd[ AR HUT 3R
(i) AfT® YHE-fagq g Icqd HE T Bl Folded Icdtoid
HUT ? 37 IR I gfse FIfu |

Plot a graph showing the variation of photoelectric current with
collector plate potential for different frequencies but of same
intensity of incident radiation.

Green and blue light of same intensity are incident separately on
the same photosensitive surface. If both of these cause
photoelectric emission, which one will emit photoelectrons
(i) having greater Kkinetic energy and (ii) producing larger
photocurrent ? Justify your answer.

IS Icasish faamd o fohefl n-p-n TTioreet & srfvremarfurent & reA
% fore afgy smw difs |

3o fFasht 3t fnia stfvenerfoent < dgrar @ amg fesf gfaug ik
g Al ford ThR AT T 2
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(a) Draw the circuit diagram for studying the characteristics of an
n-p-n transistor in common emitter configuration.

(b)  With the help of its input and output characteristics, how would
you find the input resistance and the current gain from these
characteristics ?

22. (a) OTEISH ARGl h TEgEAl ¥ forell ATgTs oA w1 3w Heeh fonsf
SATFShIT dTgh AT o ITATH HIGA hl SRS HIfT |

(b) forelt € 18 M AIgfetd W w1 3ifeehan MM 20 V. qen feaw
M 5 VR | AT Jaehieh TRehictd hig | 3

(a)  Explain amplitude modulation of a sinusoidal carrier wave using a
modulating signal, with the help of necessary diagrams.

(b)  For a given amplitude modulated wave, the maximum amplitude is
20 V and the minimum amplitude is 5 V. Calculate the modulation

index.
23. TISSINH o JWATYSA Wl 12-5 eV Holl b fohel Soide gmal gRI ITfoid fohal T

g |

(a) I8 I Holl T AG hIC {0 T 37 TTESIH AT ! IAord
feRer ST TehaT 7 |

(b) T TSI WA % Weaew hl (1) AT IO, (i) S Ao
fyehaw qUTCE AT SHIfT | 3

Hydrogen atoms are excited with an electron beam of energy 12-5 eV.

Find

(a)  The highest energy level up to which the hydrogen atoms will be
excited.

(b)  The longest wavelengths in the (i) Lyman series, (ii) Balmer series
of the spectrum of these hydrogen atoms.

24. (a) e Hive fo et Bl @ e qon i fdfias wfiemret &
R 9 i faada ded forg gor a9a1 2 |

(b)  TIfSTH T TR & TICEAT 5900 A 3T 5960 A & e =1 8 | 3fe
GifeTm & TR T 2 x 1074 m =ieE i frdft forl 6t udm foman I,
@ 15 m gt W feora foreft ¢ W 39 1 qlneeAt o foad Yedt % wew
fgdiareh Sfasal o g A I | 3
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(a)

(b)

25. (a)

(b)

(c)

(a)

(b)

(c)

(a)

(b)

(c)

Explain how a diffraction pattern is formed due to interference of
secondary wavelets of light waves from a slit.

Sodium light consists of two wavelengths, 5900 A and 5960 A. If a
slit of width 2 x 10~* m is illuminated by sodium light, find the
separation between the first secondary maxima of the diffraction
pattern of the two wavelengths on a screen placed 1:5 m away.

@S 3

SECTION D
T T TGS UehaUil JehTST ATl bl IYFNT LA SATiehlol Ue ITH i |
ToRe ST wehaT 8 2 319 I 1 gfE i |
a7 & fgferdt v o safoeror fiesti & s9 i samen fiflve qon e
=eTE & T =¥wreh 91" I |
TUICE ) o THAUN JehIST ohT IUINT i G HTdhTul o fopEl T H U

o Topell fog WX, ST&T 9= A @, STH S < et K A 3 |%

QT o Topell foirg W Sehr™ 31 dfisran Frd <hIfT |
AT

foreh e fore @ o e & fore, S Rl STt ofw @ TR @ R,
Jufad THad Uy o fou smafda oo St |

gTSTH oh THgI=d T IYANT hich 3TIad o [HIHI ol HcIMUA <hIfVT Jd
ThTST TEH AT ¥ forer H1eem W 3fad giat &t |

S & Tid T AMAd 590 nm dUICE & Al ThT o [0 hiel o
YA 15 B | hid & Toie o Hial fiel Tt i qlreed 3 A
T 3Mehed iU |

Can two independent monochromatic light sources be used to
obtain a steady interference pattern ? Justify your answer.

In a Young’s double-slit experiment, explain the formation of
interference fringes and obtain an expression for the fringe width.

In an interference experiment using monochromatic light of
wavelength A, the intensity of light of a point, where the path
difference is A, on the screen is K units. Find out the intensity of

light at a point when path difference is %
OR
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(a)  Sketch the refracted wavefront for the incident plane wavefront of
light from a distant object passing through a convex lens.

(b)  Using Huygens’ principle, verify the laws of refraction when light
from a denser medium is incident on a rarer medium.

(c) For yellow light of wavelength 590 nm incident on a glass slab, the
refractive index of glass is 1-5. Estimate the speed and wavelength
of yellow light inside the glass slab.

26. (a) N WYMET Cq, Co 3R Cg I iU orfiar & fofu =aste ure hifsrg
d 3 (1) 9red H AR R (i) 2oft § wnfora fopem mm B
(b) feu o ufuy & M@ o eAiT SHEAN 4 uF % G W 16 uC ™Y
2 | 12 uF 9iiar & garie o |t ot afesierd Shife | 5

20 uF

12 yF —H}]i
[}l _|

4 uF

AT

(a) T3E oM o1 U wes fRHT eMmEfI Mol i | (G) Mo & iy,
3R (i) Tt < 91X fagq-& o foTu, =eieh 9T i |

(b)  Toret et < g @ g ¢ I o WA gY Torgd-aF < T =t arhr
&9 | g0y |

(¢) I3 10 cm Yo <l IR FHAA @1 200 NC~! & weheH™ fagq-aa
i fgmm & 30° % I W PRl ¢ | 39 TG G [ drern foeq v
qiEhieTd 1Y | 5

(a)  Obtain the expressions for the resultant capacitance when the
three capacitors C;, Co and Cg are connected (i) in parallel and
then (ii) in series.
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(b)

(a)

(b)

(c)

27. (a)

(b)

(a)
(b)

(c)

In the circuit shown in the figure, the charge on the capacitor of
4 uF is 16 uC. Calculate the energy stored in the capacitor of 12 uF
capacitance.

20 uF

12 yF —H}]i
[}l _|

4 uF

OR

Using Gauss’ law, obtain expressions for the electric field (i) inside,
and (ii) outside a positively charged spherical shell.

Show graphically variation of the electric field as a function of the
distance r from the centre of the sphere.

A square plane sheet of side 10 cm is inclined at an angle of
30° with the direction of a uniform electric field of 200 NC~L.
Calculate the electric flux passing through the sheet.

foreht dieedt V = V,,, sin ot % ac &, S g1 i = i, sin (ot + ¢) 6

IR ST JATY(d L T & g J=rfera feret goft LCR wfy # &1f¥a oftea

iRtk & fote saeteh wme hifse |

(i) ITEEA 91T 3R (1i) LCR ufuer & Q-urieh st uftumst fafew |
AYAT

% o faga-grashia o & fm fafee |

THEA Jraeh™ &9 B | ThaHM A1 v 8 HRI0 T ITAHH TS [
forell €t =Tt o Il W IRE f9.a1.9d (emf) & o =9 =gcaa
I |

foreht wftfersrr, oo g i yanfea i 718 2, o =l gradhE St %
fore =t uftaTfersht &t @IS [, SF%a A 3R FIh & B % Ugl H
g i |
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(a)

(b)

(a)
(b)

(c)

Obtain the expression for the average power dissipated in a series
LCR circuit driven by an ac source of voltage V = V, sin ot
supplying the current i = i, sin (ot + ¢).

Define the terms : (1) Wattless current, and (ii) Q-factor of LCR
circuit.

OR
State Faraday’s laws of electromagnetic induction.

Derive an expression for the emf induced across the ends of a
straight conductor of length / moving at right angles to a uniform
magnetic field B with a uniform speed v.

Obtain the expression for the magnetic energy stored in a solenoid
in terms of the magnetic field B, area A and length [ of the solenoid
through which a current i is passed.
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