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(i) &Y I T & | 3 FHH-97 H T 27 FI & |

(ii) ST YH-YT & AR YT & : @8 37, @V &, G@US § 3N GUE T /

(iii) @Y 37 H gia Y97 &, Yo &1 Uk b & | GV § H TId Y97 8, 9% & gl 3%
g ) @S T aRgyH & Y% & A4 3F & | @ T F AITI9H & II9% &
gre 3% & |

(iv) Y97-97 4 GHT W HI3 ldhcq 781 & | a4, UF 37 dict 1 I941 4, g1 37! arc
gl go91 H, @179 371 arci aR y § 37Kk giar 371 ared diAl g9 7 SRl T
YT 197 77 8 | 07 Y991 § 37791 150 7T 5T H & SacT Uk FIT & FAT & |

(v) & IEIIH &1, A9 [HEI7ad i [Haarei & Tl &7 3917 HT Thd &

c=3x10°%m/s

h =663 x 10734 Js
e=16x10"1°C

Ug = 47 X 10’ Tm AL

o = 8:854 X 10712 2 N1 =2

1

a
RE >

gi@el Sl ZeqHH (m) = 9-1x 101 kg
=IZH Rl ZoIHH = 1-675 x 10727 kg

TIei ol geIHM = 1-673 x 10727 kg
TGl F&AT = 6-023 x 1023 9fd U A
e dmeh = 1-38 x 10723 JK

General Instructions :

-9 x10° N m? C

(1) All questions are compulsory. There are 27 questions in all.

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

(111) 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 107%* Js
e=16x10"1C
Uo=4nx 107" Tm A~}
eg = 8854 x 10712 C2 N1 m~2

1

4
U

Mass of electron (m,) = 9-1 X 1031 kg

= 9x 10° N m? C2

Mass of neutron = 1-675 x 1072/ kg

Mass of proton = 1-:673 X 1034 kg

023

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

Boltzmann constant = 1-38 x 10723 JK1

Qi A
SECTION A

1. gt o grechid &3 o Afas "2 AN T84 S0 o o9 qeY [TRay | 1

Write the relationship between the horizontal component of earth’s
magnetic field and the angle of dip.

2. Y ATl ¥ &d: AMYh fq@ved Uishar =1 gidt & 2 1

Why does the process of spontaneous nuclear fission occur in heavy
nucle1 ?

3. HUR AT H Gy el i dug Hisrs’ i IRt i | 1
Define the term ‘band width’ of message signals in communication
system.
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I d-grachd TFH o 34 W 1 A1 TAIRGT ST qUIGed HhdH gldl 8 3N
U] Ueh 39T fafigu | 1
YT

fOEq-greehi WHH o 3T UM ol Ygd1-C [T I 39y 4 HgEmy
ISR sk &9 H BT 8 3T 381 Agd IRE ferlgy | 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 1s used as diagnostic
tool in medicine and write its frequency range.

5. 2 eV 3l dlcl DI 8 Felg A sl HTehaH hIT | 1

HAAT

FIT YehTI-Tag[d 9T § JehI-foeld 9 3Tqidd Tafehtor hi disrar 9¢ YR shidl
3 2 1l AN | 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.

Qus d
SECTION B

6. Tordl dggd fgygd 1 fogad Tar W fea foret fomg W fazgd-a o fou =useh
ITH 1T | 2

AT

frel T frE-am (B) @ 318 S0 (0) s a9l Reeh e feyga 1 el
oIl o ToTU =ISteh TH <hifoie | 9 fefast St o1 a9 7 = 3 2 9

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 ?
55/1/2 4 | !
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7.  x-3& % I TRl Tagq-&F &+l x > 0 & [T E =200 i N/C @91 x < 0 %

RITE = — 200 § N/C g fan T 2 | &alé 30 em 91 B4 5 om 1
ae-geta fafevet -39 % U 30 YHR W 2 fh 38 g got-forg W R
qAT Uesh Heleh x = + 15 cm W 3N GHU Hefeh x = — 15 cm W 2 | 39 f&fove 9

TSI STl e SfeqE! FoTed Tilehictd hifay | 2

—>

él;. electric field along the x-axis 1s given by E = 200 ?N/C for x > 0 and

E =— 200 i N/C for x < 0. A right circular cylinder of length 30 ecm 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 ecm. Calculate the net
outward flux through the cylinder.

8.  TESIoM YWHY] hi YUYW AR Tgdi™ IARNa A€l T 1% o =Rl 3R UIGhAT
A §U $oTa ° Hag qUICEA] o IJITA h] e hifaT, | 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.  Tohel TR STGEYT o YU § Yd €3 A I HIgield i ohl ATkl <hl
gfsd o Tt feheal gl RN hl AT HINT | 2

Explain any two reasons justifying the need of modulating a message

signal before transmission in a communication system.

10. <RI Y1 dod SRI-GH € TREl ac |Id & A0t § (a) LR 9RUY & T80
ARTR, (b) RC UNUY o TRl o YR FANIG & | avdeh IO 5 ol
TRl ¥ AT hINT foh T ac Gid hl AGR H Jhg hl STl 3, 1 om0l
(a) 3T (b) H 39 Sod hl IHK H FAT YidA BIdT & | 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 1n case (a)
and (b), when the frequency of the ac source 1s increased.
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11. (a) QM fagq v grechia &t i feemsti @i qurid gU z-fgem & sfew
=0T hd] gs Tohdl Wgehd: giad Togd-grashig 0T sl U1 G |
(b) T=fcifga & foiw gy foiRaw (i) Jeprer i 91a AR Tog]d @ qEaeh ™
&A1 o TR b s, (ii) ATEIH <l Fraeh3iterdl o 3T TS gy
ugl ¥ Ta=[q-grerehia auT &l =1 & fofu | 2
(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 (1) between the speed of light and the
amplitudes of electric and magnetic fields, (11) for the speed of
em wave 1n terms of a permittivity €3, and magnetic permeability,
Wo, of the medium.

12. TrEl & % Q@ 1 IAh i€ 0-5 m FISAT % I | U Hal & | Jig @1 9

HhRUE 2 FUF AT 8 qAT 2l o Frachld &3 1 HEAE 8 8 x 107° T 3,
al Ui soig o Hiad R wel U % ol uia fogq-ames 9 (emf)
qih{eTd hIfSTC, | 2

HAAT

10 cm YT <1 shls a7 9131, FSEeh! YI¢ X 3R Y 318 o TR 7, 8 cm s~
% AT § /gTeres - X-fasn #, ey gqtenes Z-feen 0 w8 b &7 7, T
HAT & | T8 &F JFEAH 7 AN ARl TGl HUMcHS X-fG¥ o e
1073 T em™! 2(AT ROMcHb X-Ie | 7fd i W 3HH 10° T em ™ I Ifg
gt 8) | I foagd-ates s (emf) IRh{GG T | 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 1s 8 x 107° T, calculate the emf induced between the inner
and outer ends of each blade.

OR

A square loop of side 10 cm with i1ts sides parallel to X and Y axes 1is
moved with a velocity of 8 cm s71 in the positive X-direction containing a
magnetic field in the positive Z-direction. The field 1s non-uniform and
has a gradient of 10> T em™™ along the negative X-direction (1.e. it

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

@
&collegedunla;
India’s largest Student Review Platform

—

Calculate the emf induced.

PHY R OA 1 Theey PFHYRIRS eo D 02 T hees i P Y RERS (T Tibgend
e X
5 E
£ =
= =
— b
v B
> -
- =
YRR T FFHYRLES {Then #0011y FHYROS CThaorg



Qus ¥q
SECTION C

13. (a) éﬂ‘?’ﬁﬂﬁﬂﬁ‘m’_}@@ﬂﬁ%%ﬂﬁww,ﬁamaﬁm‘q’%,aﬁé
ThTH FEIhid & B o <l foumm o oiieaq o T B | I8 qRIisu
foh I U1 I 9Y T THA HUT | R & I 9Y hl BT % AU
SSTeh 9TH HITTT |

(b) <aTEE it T afe an Vv grasdhiE &9 6t fosn @ +I5 S 0 (= 90°)

SHTAT 3, Al ShUT oh 9 9T T YHTE BT | 3
3T
GISeFAl ohl STILAT NG WU | 39T wwRl g 3R e 3w fafge | 3

(a) A particle of charge ‘q° and mass ‘m’, mov_i1>1g with velocity V7 is

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 v makes an
angle 0 (# 90°) with the direction of the magnetic field.

OR

Draw a schematic sketch of a cyclotron. State i1its working principle and
write 1ts two uses.

14. (a)  3A9%hI [shHl GohM © 36 x 10* Q + 5% o FidUY 1 i hle TidUeh
T 8 | ATfed Afaieeh ol hifed i o [T U SUSI 1 T ShH BHT

T8y ?
(b) SFCi<eh gfge W whred UfdUeenl b1 foediol 3w & femam Siram
2 ?
(¢)  HIet 9q 1 3TN Hich fohdl IR 1 I AU A hid THT Sl
S STl 1 Hewqul a1 gy | 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 1n electronic circuits ?

(c) Write two 1mportant precautions used in determining the
resistance of a wire of unknown resistance using meter bridge.

P T4
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15. (a) 3918 9 IR fagrfd e ger <hi giwmsT fafgu R gasht Wifdaes
H1ehdT <l U <hIfSTT |

(b) TR L 1 I3 dTcleh (d.91.9 (emf) E o fhel de & & & ¥
AN 2 | Al 39 ATeieh ol A0 UgiY 3R THH IR &A%,
qiq g 5L, o Tohdll 31 dR g laeemfyd ot fean Sme, ot ford
TUTeh g 3{9aT8 o7 § IRad- gHT ? 3

HAAT

al 9 TS fo. 919 (emf) 3R ATHS TfdqUY e, r; TAT €9, 19 8, RS H
I 8 | 39 9 % 9,919 (emf) R AT TRy o T =eh o=
shifou fSgeh T 39 9T <hl Taeemiud foRam ST gehdT 2 | 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, ro are connected in

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

16. (a) TrdHl AeadqdHer ol diecHX H TUIN Hd & [0 I= Jiaue <6l
JATIYIhdl &1 gldl & ?

(b) TRl TreaTHICT hl HUS o1 IfaUY 12 Q & YT 3Hh! Hiel 3 mA 9N
o ToTT qUT THTHET {9901 ¢aT 2 | 3119 39 NedAHe &l 0 — 18 V UiE
diceHIel § fohd TR ®YT-aNd il 2 3

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

(b) 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 o9 g0 el farg &1 il gfdfers s941 29 o fow fomtor 3@

iU | 39 ARG 1 ITANT hish Ad T o (T sleh JTed <hIfT | 3
GOC|

fopelt 379da equr o gWA W@ fhdl farma o1 Hen gfdfers s941 29ma o fou

feRuT 3@ WifET | 38 YehR UV T oYcud <hIT | 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. AMHIehd AN <hl HgFdl H fohEl 3Uddesh ool (GLaxieh) hl iy hi

SARAT hINT | 38 YR hl Gl hl 1 Y@ HHT FIdl & N qedes
EHl § 39 W fhE YehR IR IR—IT STl & 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 1n a reflecting telescope ?

19. (a) 39 Uelsh Iith ol MG TTIRGU {81 3TN dieedl s & €9

i feranSEare |
(b)  UNYY 3R <hl TERIAT T SHehl HIATAIY hl SATEAT shiloTT |
(¢) 3R I-V 3Tfyarerfores Eifgu | 3

SO
(a) (i) AND TIe 3R (ii) NOT e hl Icgqu= |l feafigu |

(b) g a3t foh NAND Tef & @1 @ OR e fopd yohr gmg fomamm <
Gohdl B | 3

(a)  Write the principle of a semiconductor device which 1s used as a
voltage regulator.

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

(c) Draw i1ts I-V characteristics.

OR

P T4
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(a)  Write the truth tables of (1) AND gate and (11) NOT gate.

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

20. (a) ThMI-TOEd IHTE o HSH H Sl (i) <gall HTEid, 3R (i) T fawa =
JRATT TARGUE |

(b)  Terelt fou TTU yepTor-gumdl ugrel @ foiu odfaa fafeRtoni &t g (v)
1Y U [a9a (V) o fo=ror i goiH o T 7% @i | 3

(a) Define the terms, (1) threshold frequency, and (11) stopping
potential in the context of photoelectric etfect.

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

21. (a) SYIMSS 3@ O™ H ThHl n-p-n I o ATHATURI b eI
% o€ YUY 3@ WiEy |

(b) = 38k THasft 3R fma stfyenerivren <ht @gmar ¥ 319 Hasft gfate s
T o8] foh¥ TR FTd shidl ? 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 ?

22. BIESISH o YWV Sl 125 eV Hall o fohdll S Yral g Iailold TohT TR

2 |
(a) 98 IHdH oIl TR 1A i & a6 39 gEgied WHIIST Sl It
ER IR IR C I
(b) T BESSH WHNSA! % WeH hi (1) AdA Avh, (i) SR A0 A
JAferehay qUIeE FTd hifog | 3
s o
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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 (1) Lyman series, (11) Balmer series
of the spectrum of these hydrogen atoms.

23. (a) ATYIH ARWI hl XAl H Tohel HATSAS TETat T IUANT ik Tehdl
SITEshIY dTEeh dUT o SATH HISAH ohl ST shilaT |

b) et & v smEm Agfaq @ @ stftesaw sem 20 Voo faeas
HAEM 5 V& | HIge Jaehieh Tiehiord shitag | 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 1s
20 V and the minimum amplitude is 5 V. Calculate the modulation
index.

24, (a) ARl HiWY Tob ThEl B © JhT qUN i TgdiFeh alRehIsl
fdertul T <hlg foaad Y- fore JhR s9dT 2 |

(b)  TITSIH o1 ThIT Gl qUICEAl 5900 A AR 5960 A ¥ THeTH &1 & | IiQ
gifeaq o TR 8 2 x 104 m =NeE ki fordl 3l ot wem fomam I,
dl 1-5 m gl W feud fordll 9¢ W 34 A1 queeAi o foad el s g
fgdiareh 3fasal ®# gueh F1d hIfT | 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 107* 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.

P T4
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20.

(a)

(b)

(a)
(b)

(c)

(a)

(b)

(a)
(b)

(c)

(a)

(b)

Que @
SECTION D

fohdl dicedl V = V,,, sin ot % ac @Id, I 90 i = i, sin (ot + ¢) I

T <hT 3TTYfd X &1 7 g S=nford fepeft Sivft LCR uftuy & e1fa sita

31tk o ToTT =Ioteh ITH hifor |

(i) A& gRT 3T (ii) LCR 9fUY & Q-TUrmes hi aitymr foifgu |
3Tera

HUS & Tagd-grashid ST s T foflay |

ThHTHAH Lrehid &3 B T ThaHM I v H FHhIU T T =g [
forelt TY =Tereh o R W UG 9,971,940 (emf) & Tl =aeh cad
<hI1ST |

fopet wftanfeorent, @ a1 yanfea <t € 2, 4 9= grahE ot &
fTT =ISteh giHTIcTeRT bl TS [, &%hal A R Freiehld &3 B % Ual |
ITH hilaTT |

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 =1, sin (0wt + ¢).

Detine the terms : (1) Wattless current, and (1) 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 1 1s passed.

AT a1 TIqT ThaUll JehIST ATdl b IUANT TARN sFfqeptor Bed U1 A |
feRaIT ST FehdT 2 ? 37U IR hil I8 hifT |

I & fefz v 9 afaetor bl & o994 <hl sarea shifse qon e
IISg oh U sTeh YTH <hifolu |
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(¢)  AUICEA A oh UhdUll JehTT ohl IUATT i YT HTdehul o TRl JITT H Ye

o fohtll Torg TX, ST&T UATR A 8, ITH Teh1¥l <l disidl K | 3 I%

g~ < TRl foirg 9T Tkl <Al offsidT STd <RIV | 5

HAAT

(a)  Tordl &Y foFe | 3Td Yh¥ o foiu, S fopdl 39 @ € TSR W@ 2,
IMIfdd THAA qUTH o ol A9afdd aumy @iy |

(b)  BISNH o g 1 IYANT hich 37U o IHI ol AU hifoT I
TeRTYl T H1egH § foiel H1egg @ Safad gar 8l |

(¢) Rl o TAd T AT 590 nm dUICE o Ul JehTY b AW <hl=l ohl
39T 1-5 2 | id & Tid o Hia died Tl bl dquresd 3T =Ted
&1 3ThaAd hHifU | 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
interferenee 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 1s %

OR

(a)  Sketch the refracted wavetront 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 1s 1'5. Estimate the speed and wavelength
of yellow light inside the glass slab.
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Obtain the expressions for the resultant capacitance when the

three capacitors Cy, Co and Cg are connected (1) in parallel and
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then (11) 1n series.
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(b)  In the circuit shown in the figure, the charge on the capacitor of
4 uF 1s 16 uC. Calculate the energy stored in the capacitor of 12 uF
capacltance.
20 uk
12 uF i
—
|
4 uF
]
12V
OR
(a)  Using Gauss’ law, obtain expressions for the electric field (1) inside,
and (11) 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 i1s inclined at an angle of
30° with -the direction of a uniform electric field of 200 NCL.
Calculate the electric flux passing through the sheet.
sz 15
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