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Aifs faeme (Ss<as)
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fAeRa @ : 3 gue

General Instructions:

()
(if)

(i)
(iv)
(v)

(vi)

(vi

All guestions are compulsory.

Maximum Marks: 70

SiferEaq 31k ¢ 70

There is no overall choice. However, an internal choice has been provided in one
guestion of two marks, one question of three marks and all three questions of five
marks. You have to attempt only one of the choice in such questions.

each.

Question numbers to 5 are very short answer type questions, carryong mark each.
Question number6 to 12 are short answer type questions, carryimgp marks each.
Question numbers3 to 24 are also short answer type questions, carryimge marks

Questions number&5 to 27 are long answer type questions, carryiinge marks each.

i) Use of calculators is not permitted. However, you may use log tables, if necessary.
(viii) You may use the following values of physical constants wherever necessary:

c=3x10°ms™’
h=6.6x10"*Js
e=1.6x10"C
B, =4t x10 ' TmA™
£,=8.85x10"" C* N'm™~
1
4re,
Mass of neutrom, =1.6x10*" kg
Boltzmann's constaht=1.38x10 > J K
Avogadro’'s numbeN, =6.023x10* /mole

=9x10° Nm” C™*
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() & go7 sifard &1

(i) F97-97 & @77 97 5 faebeq 78 &1 67 ot 3 S7bl ared U g97 &, T Sl are U
g97 F ST i 3H aret diql g9 § ikt 799 fameq Suasr &1 0F g9 8 Siraent
T 713 g97 § T P uF g97 & &er &1

(i) 797 @T 1 5 ST T I GHR & F97 &1 379 JA% J97 Q& 6 B &1

(V) 997 @& 6 T 12 @ 307 §&R] & 997 &1 394 g% g97 & Sl & &1

(V) F97 G@T 18 & 24 1 @ IO GBR & G99 &1 79 GA% g7 T S @7 &1
(Vi) F97 Ge&ar 25 @ 27 31 307 B & §979 &1 §99 Fodw g7 qia Swl 7 21

(Vi) PTHA B FTIIT FI AT TE & | TN, SATA9TH & dl AT TGIITBIT TR BT
IUIIT F GET 21

(Viil) T&T Srasg® & Sy [AEfatad Yifds RadaEr & G & SIT # gEd 8 -

c=3x10°ms™
h=6.6x10""Js
e=1.6x10"C

B, =4t x10 7 TmA™

£, =8.85x10"" C* N"'m™

1
4rne,

=9%x10° Nm” C™*

g & Hefd m, =1.6x107 kg
gieeo™E adies k=1.38x107 JK'!
SAENTET T J&l N, =6.023x10% /mole

1. Is the force acting between two point electric chargeand g kept at some distance
apartin air, attractive or repulsive when (j,0> O (i) qg,> 0 ? 1

TH-T ¥ Ag # FB @ W a3 fag fagg smagh g, g, % = @@ e  a@
TRt 2T srerr wfoeedt, stafe (i) g,g, > 0 (i) qg, > 0% ?

2. Show graphically how the stopping potential for a given photosensitive surface varies
with the frequency of incident radiations. 1

T Giget e S92 % fRl T o yema-guner g & faw sufoad fafeeon @ st
7 uRae e W e fova fre yeR aRafda 2 g |
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3. A TV tower has a height of 71 m. What is the maximum distance upto which TV
transmission can be received ? Given that the radius of the earth = 6.4rx 10 1

et TV HMR & $a1g 71 me | fhaer stfereram g @ TV |USor e fopam S &ehar
g2 foar mr ® o gt @ e = 6.4 x 10 m.

4. Which one of the two diodes,[and D in the given figures is (i) forward biased,

(i) reverse biased ?

Dl
—2V > W/V‘——:L

D, =

L Dk

—2V
T g T foet # <M sEE D, en D, § & e sEE () sl S,
(iii) wyafefyw amatad &2
Dl
—2V > W/V‘——:L
D, | =

, N
L
—2V

5. Suggest a possible communication channel for the transmission of a message signal
1

which has a bandwidth of 5 MHz.
5 MHz 978 9128 & GeyT R & |Uuor & fog @iE 999 §aR 99d gaes |

6. A spherical Gaussian surface encloses a chagygof10 '°C.

() Calculate the electric flux passing through the surface.
How would the flux change if the radius of the Gaussian surface is doubled and

(i)
why ? 2

forelt T MeEE g2 § 8.85x107'°C s uRas 2|
() Y= | oA A 9gd G qRebld iy |
(i) e TeEE g H B g A AW, A1 3H R H A aRad| 8 SR

Fj 2
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7. In a copper voltameter, the mass of the ions deposited in 30 seconds is m grams. The

current (i) vs. time (t) graph for the experiment is as shown in the given figure.
1200

i (mA)
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:
|
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|
|
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0 10 20 30
— t(s)

Calculate the value of E.C.E. of copper in terms of the mass, m, deposited.

OR

For a given thermocouple, the emf generated across its ends is given by E 2 at + bt

where t in °C is the temperature of the hot junction, the cold junction being at 0 °C. If

a =10uV /°C and b =-0.0uv/°C?, calculate the value of inversion temperature
in °C.

fordT B dicerier ¥ 30 FHvs § m U oA Mafd 2 €1 W & o faeq e
(i) @ (i) 997 (1) & 9= % 9 o o uEr @ e

]

200

i (mA)

1004------- B
:
|
1
|
|

s

C
0 10 20 30
— t(s)

Maftg g m& @ 4 #R & fagg-raEte qo@ie (E.C.E.)® a9 uRewfad
HITT |

SEIE

forelt fow w0 qu-dE@ g & fou sEa R W Sfa faar @ (emf) E = at + BEwr
2k fhar AT B, SEf t O G & °C ¥ a T oaem ofid |fr @1 9w 0 °C®) afe
a = 10pV/°C @t b = -0.02uV/°C?dl °C § HehH & HF YR HINT |
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8.

10.

In an ammeter (consisting of a galvanometer and a shunt), 0.5% of the main current
passes through the galvanometer. Resistance of the galvanometer coil is G. Calculate
the resistance of the shunt in terms of galvanometer resistance, G.

T Ui # (S R AR e g ¥ fiawer a9 8) g faEh g @ 0.5%
TR | gatted BT & | caarHel & gusdl d kg G § | T &
gferrer, G & wal § sfe @ ufedrer uRefaa i |

An electric bulb B and a parallel plate capacitor C are connected in series to the a.c.
mains as shown in the given figure. The bulb glows with some brightness.

/4
a.c.

How will the glow of the bulb be affected on introducing a dielectric slab between the plates
of the capacitor ? Give reasons in support of your answer. 2

foer & 29t AR a.c. 879 ¥ UF fagq 9w B U1 UF =R qfeedr i C ®
gofepn # FAifoa foeam T ) a9 ' gid @ i wear 2|

/4
a.c.

R &0 dfeearel & 9 Wogd ©d @ W I S gid W F#1 I9d 920?30
I B QT & a0 HROT T |

What does the statement, “natural light emitted from the sun is unpolarized” mean in
terms of the direction of electric vector ? Explain briefly how plane polarized light can be

produced by reflection at the interface separating the two media.

“gd BRI SN UThie YISt TYfad Biam & |7 JEd |iesT & f39m & 9af § 39 ye
q T qQd &7 & AT Bl ggg B AT STRIYS W OWEES ERT R YRR gHad
giad YeptsT I fohaT ST Hehal &, &g § e i |
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11. The output of a 2-input NOR gate is fed to a NOT gate. Draw the logic circuit of this
combination of gates and write the truth table for the output of the combination for all
inputs. (i) attractive, (ii) repulsive. 2

o-fqasft NOR e & frfa &1 forelt NOT i @t fear Sirar 21 TSl &% 39 9o & d%
aRaer difew qor o fFEa & oo gaee & e @ aeae e fafae )

12. What is remote sensing ? Write its two applications.

R Taed FT &7 T8 &l IguAnT fafau |

13. On what principle does a metre bridge work ? Draw a circuit diagram and explain how
this device can be used for determination of an unknown resistance.

WX 4G & & B F HT B 57 TF g aRay diget 98 &= Hi & 34
gfth 1 ITANT foRdT ufeiges & STea uforier &1 faiRa & & fr| yeer o o daar
gl

14. Derive a mathematical expression for resistivity of a conductor in terms of number
density of charge carries in the conductor and relaxation time.

R AT I ITARIEshdT & [T 39 aTas & SOy dtedhi & 9er g9d aarn fasfa &
& wel H O e g i |

15. State Ampere’s circuital law. Write the expression for the magnetic field at the centre of a
circular colil of radius R carrying a current |. Draw the magnetic field lines due to this
coil. 3

e @7 afted fraw fifae | R e @ g gree e | REg aw st &
W8, bE W 0T ThHE &7 & [0 2w [T | 39 FUsdl & RO T &
@t it |
16. Write the expression for the force acting on a charged particle of charge g moving with
velocity; in the presence of magnetic fielTﬁ Show that in the presence of this force
() the kinetic energy of the particle does not change.

() itsinstantaneous power is zero.

e & B A suRef § v AT & wielie g AEY @ B SRR F9 W S
% fou =ives fafEuw | 78 IwfEy & =0 I & SuRafa #

() T B AT Sot H aRad TEl BT 2

(i) T H ATETE AH T BT 2
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17. In a series LCR circuit, define the quality factor (Q) at resonance. lllustrate its
significance by giving one example.

Show that power dissipated at resonance in LCR circuit is maximum.

T Foileg LCR foEq aue & U ofgAe W ol ®Re (Q) I IR9ET fif@y | Teh
I ST THHT Hed TR BT |

Iz a9 fF orAre @ Rafq & LCR uRuy § gfts e siftresaw iar )

18. A circular copper disc 10 cm in radius rotates at a speedofd&ls about an axis
through its centre and perpendicular to the disc. A uniform magnetic field of 0.2 T acts
perpendicular to the disc.

() Calculate the potential difference developed between the axis of the disc and the
fim.
() Whatisthe induced current if the resistance of the dsQi® 3
OR

A resistor of200 QQ and a capacitor of 4QF are connected in series to 220 V a.c.
source with angular frequendy) =300 Hz. Calculate the voltages (rms) across the
resistor and the capacitor. Why is the algebraic sum of these voltages more than the
source voltage ? How do you resolve this paradox ?

10 cmfEr=an &1 did @ FiE JAER 2w, 36 & Taq a9 366 & § O ard ofe
% uRa: 20mrad/s@! = § €U A R W &1 0.2 Tl UhadE g &5 39 fowh
& WA B BT ¢ |

() R & 3 T 396 bRl & §F 3O [IHa=R qRepfad Bivig |

(i) afe Zwr & ufeRig 2Q 3, o 399 AR amr & 79 v &7
S

300 Hzaria gt () & 220 V & JdEdr R (a.c.)dd & 2ofshd § @@ 200 Q &
gfeierd dar 40 mF &1 |enia "aifoa e mar 81 ufoders dar ganle & Rl w
F-AA-IA (rms) dleedl IRHBIT BT | ST AET dleedrel Bl SSEORE F0T Gid &l
qeedr | e F BT 87 N9 39 [IenyE &1 T by By ?

19. Draw a labelled diagram of Hertz’'s experiment. Explain how electromagnetic radiations
are produced using this set-up. 3

B % TANT T T ARG T | 36 TR HeweT H SUanT o [Ted-greaehid
faferor e Saw fhr Id €, T sy
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20.

21.

22.

23.

How does the frequency of a beam of ultraviolet light get affected when it goes from air
into glass ?

A ray of light incident on an equilateral glass prism shows minimum deviation of 30°.
Calculate the speed of light through the glass prism.

ag q HE H G A G WA GRS I B AR R G g9 B
g7

FE H AR U W AU B YHIT H fheer 30° 1 Feqad feEed agrir
gl @A & U § PRA AW YRS B A GRefad Hig |

An electron, a-particle and a proton have the same de-Broglie wavelength. Which of
these particles has (i) minimum kinetic energy, (i) maximum kinetic energy, and why ?
In what way has the wave nature of electron been exploited in electron microscope ?

el Solarg, UTHT U7 qaT Ui &l -IFell ailesd 999 &1 398 9 fhd &
H o St (1) e, (i) cfraw ®, SR w®iie Sodee gemestt § sadd @
T Ypfa ® fhd YBR @MW Io@T T B?

State the law of radioactive decay. Establish a mathematical relation between half-life
period and disintegration constant of a radioactive nucleus.

feanifaea e a1 faw fafag | et Weamfea wifve @ se-omg qen fades Rexis
& dra W qeey ' St |

Distinguish between nuclear fission and fusion. In a fusion reaction
H+ JH—> [He+n
calculate the amount of energy (in MeV) released. Giver(:H)=2.014102u;
m (CH)=3.016049 u; m ((He)=4.002603u; m, =1.00867u; lu=931.5MeV/C>. 3
AR foEsT qar A qaa § 9e i | i g stiissar
H+ H— {He+n
& a6 ot b AT (MeV #) aftwfi A far @ ¥

m ((H)=2.014102 u; m ((H)=3.016049 u ; m (3He) = 4.002603 u ;

m, =1.00867u; 1u=931.5MeV/C’
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24. Draw a schematic diagram of a single optical fibre structure. On what principle does such a
device work ? Explain the mechanism of propagation of light signal through an
optical fibre. 3

Thd YTk O I SAaS HT Fe(HE ARG Wia0 | T8 IR H gith (64
e W ® wr &7 R g awg 9 gy fa & g @ fearfater s
I |

25. Derive the expression for the energy stored in a parallel plate capacitor of capacitance C
with air as medium between its plates having charges Q and — Q. Show that this energy

can be expressed in terms of electric field%ag E’A d where A is the area of each

plate and d is the separation between the plates.

How will the energy stored in a fully charged capacitor change when the separation
between the plates is doubled and a dielectric medium of dielectric constant 4 is

introduced between the plates ?
OR

—
Define the term dipole momemt of an electric dipole indicating its direction. Write
its Sl unit.

An electric dipole is placed in a uniform electric fieﬁd Deduce the expression for
the torque acting on it. In a particular situation, it has its dipole moment aligned with
the electric field. Is the equilibrium stable or unstable ?
forely TR ufeeant e, fraent aiar C wiel | ey Qaar — Q iR wiel &
T & ®I H A1g 2, B GAd ol b G0 2ATh FOAT BT | Jg T30 fh forgg-an
a%qﬁ:rsamfaﬁ%gomd % wY § o FRAT O AT 3, el A Ui UREH &
&ha qar d ufeednst & 9T gusT ¥
afe afeearetl & d1F goe AT &2 & qar afdehisl & A/ UCEdic 4 H1 His IIEd
| WX 3, @ fRT qUia: Smafe §emia @ |fd Sei H R qRkadd srEm?

AT
Rl S fawa @ fagg ol p W) ORI S R @ awid gv RN gE
Sl A= fafaw |

ma@%@wwﬁm—%ﬂﬁﬁﬁaﬁ%wwmaﬁW%i@m
g e | e fagw aRRafa & zqer faga smof fr@-aa & g sf@q 21 @
I T & SAgar SRy ?
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26. Define the term ‘wavefront’. Draw the wavefront and corresponding rays in the case of a
(i) diverging spherical wave, (ii) plane wave.

Using Huygen’s construction of a wavefront, explain the refraction of a plane wavefront
at a plane surface and hence verify Snell’s law.

OR

Derive the relation between the focal length of a convex lens in terms of the radii of curvature of
the two surfaces and refractive index of its material. Write the sign conventions and
two assumptions used in the derivation of this relation,

A convex lens of focal length 40 cm and a concave lens of focal length — 25 cm are
kept in contact with each other. What is the value of power of this combination ?

Ol aRAr fafga ) (i) stoERa W 9@, (i) gHad JET & dEm 9 S
fort difen )

BIE & AU &l AT 1 IUANT ¥eh fhAT qHAA o W FHA qEIRI 6l I T
HINT TAT T & 99 H FGAUT BT |

AT
foRell SA@ o9 T WIhd U, W & & Ji i ashal HedT a1 @ & 98 & A9acis
& 9 Ty GO HIU | 39 FY Bl AT B H TN B T e aRarer qen
a AfEE fafeg |

40 CM®IFE T & I @F qoT — 25%Ha g & faqd o Uk o & a9 4 W
£ 39 G @ &Har &1 9 T B2

27. Explain, with the help of a circuit diagram, the use of an n-p-n transistor as an amplifier
in common-emitter configuration. Write the expression for voltage gain of the transistor.
Draw frequency response curve of this amplifier.

How will the current gain of a transistor be affected if its base region is made thicker
as compared to a usual transistor and why ?

OR

Draw energy band diagrams for (i) an intrinsic semiconductor, (ii) p-type semiconductor.

Draw symbolic representation of a zener diode. Draw its V-l characteristics and
explain, with the help of a circuit diagram, its use as a voltage regulator.
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forpq aRue oM@ &1 FeEar 4 IHAS-3@std [ | fBel n-p-nzife &1 yasd®
% w0 H SUANT TR BT | IR H dicedt @l & oo =as fafae | =9 yass
H AGRT FBRAT a6 Qi |

gfe g e &t gaat | fohdl 2ioreet &1 Sfer &= Hier a1 faar 9, ar SHet
T WA W T JHET USSR A ?

Jgar
(i) fopar o1 srefmes, (i) p-9HR & SERd & o S 9us 3RE gifay |

Rl ST SIS &7 Yl (Meder Gifad | 389 V — | Stfvarefors gifae qear aRae
M@ & FEdar ¥ 396 dleedl Ma5h & &9 § SUIRT T i |
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