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fS<9r / Instructions :

(i) AT & 15 e 9=t s ua-9q7 98- & (@ i
%‘I / First 15 minutes are allotted for the candidates to read the
question paper.

(i) T @ AfEE E 1/ All questions are compulsory.

(iil) T IT-IqL H{ I @IS & : GUL 3, U T, GUS T, GUS
'@ YT WUs T | / This question paper consists of five Sections:
Section A, Section B, Section C, Section D and Section E.

(iv) |UE o7 FgfahcdiT § TuUT & TIT 1 3{F AT & | / Section
A is of multiple choice type and each question carries 1 mark.

(V) |US T ATT A-ITUT & qUT el dh I | AF & ra |/ Sec-
tion B is of very short answer type and each question carries 1 mark.

(vi) |US T AL-ITUT TTL-1 &l & T Tl I & 2 HFF & |
/ Section C 1s of short answer type-I and each question carries 2
marks.

(vii) | T AL-IAUNT TA-11 T & TUT e 9 & 3 3 F & |
/ Section D is of short answer type-II and each question carries 3
marks.

(viii) @O T faeqa 39T & | W& 9T & 5 A& & | §9 |@IS &
T I 9T H A& [qahed @l 99 T 61 =T & |
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U 29T H AT (3 T T3 3 & haef Uk T &l T |/
Section E is of long answer type. Each question carries 5 marks. All

four questions of this section have been given internal choice. You
have to do only one question from the choice given in the questions.

(iX) TIT-9a H TIFT Tl & GHETT 3T & | / The symbols
used in question paper have usual meanings.

w|us - 37/ SECTION - A
(a-gﬁwﬁwm/ Multiple Choice Type Questions)

1. (@) fagga g9 ar IcTT &l & 1
(A) U fere st g
(B) Uah {3 & Tfasiier =masr g1
(C) U eIl 9 g1

(D) AATIITT HT ENT

Electromagnetic waves are produced by : 1

(A) a static charge

(B) a moving charge with constant velocity
(C) an accelerating charge

(D) chargeless particle

() AT [FFdi s [ET a9 | 1
(A) TT x GHY

(B) T X g
(C) T x 9T
(D) T X I X TH

Planck’s constant has the same dimensions as : 1

(A) force x time

(B) force x distance

(C) force x speed

(D) force x distance X time



() Tdh 99 [aed g ao (B = FEy) 9T Aaia 2iaur
(r, = ro) &l &T AGY SERAT qHGT &0 H SITST 4T 7 |
T o (o aTe 07 £ @¥T ATARe e r & | 9&r
CE T BRI 1

(A) @WF@I‘OGTOWE = FE|—EsdaTr=r; —1ry

B) T Mo e TA £ = E| + B, TITr =1, + 15

O T faeareaT E=F = B, Wqr <r,r <

(D) @WF&'OGTOWE = FE1 = EyTg r > 1,1 >y

Two 1deal batteries of same emf (£, = E5) and same internal
resistance (r; = r9) are connected in parallel. Their equivalent
emf is £ and internal resistance is r. The correct optionis : 1

(A) the equivalentemf F'is £ = E; — Esand r =11 — 19

(B) the equivalentemf F'is £ = E; + Foandr =1r| + 19

(C) the equivalentemf Fis = E; = Esbutr < ri, 7 <1

(D) the equivalentemf EF'is E = E; = Es butr > r,r > 1y

() T G ATATAR H YT AT ATTHIT oham SIrar &, av

ATIATAR Tl ITAHRAT 1
(A) T &T AT &
(B) Ig ST &
(C) I ATar &
(D) TET TEEAT &

When an impurity is doped into intrinsic semiconductor, the
conductivity of the semiconductor : 1

(A) becomes zero
(B) increases

(C) decreases

(D) remains the same

(F) Ueh S TTEET dI IoTsTd 9T (4,), BT8R S 9T (,) T AT
SIE (Zb)—@ﬁ.q_{ 1

(A) i, ®TA i, T FS, FA AT E
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(B) i, FT A i, T T ATIF BT H

(C) i ®T AW i, T qgd AT T &

(D) i, T AW i, T a5 ATIH alar &
Let (2.), (i) and (7;) represent the emitter current, the collector
current and the base current respectively in a transistor then : 1

(A) i 1s slightly smaller than i,
(B) 7. 1s slightly greater than 7,
(C) 7 1s much greater than ..
(D) 75 1s much greater than 7,

() FET T &7 =g it 1
(A) FTEHTET T AU & EFT I8 T
(B) ATeeH T &l TLaure 3T 8T 918U
(C) THIET &T qIfaare i g1 918w
(D) UHIET T AR &7 & M7 18T =g S9RT SRHTT &
T & ST g1 A8

Mark out the correct option : 1

(A) A voltmeter should have small resistance
(B) A voltmeter should have large resistance
(C) An ammeter should have large resistance

(D) An ammeter should have small resistance but it should be
greater than the resistance of galvanometer

qus - ¥ /SECTION - B
(wl%ragﬁﬁvm/ Very Short Answer Type Questions)

2.(F) T TR THTI & 7 FSAT ST A FAT — 54 4 TAFEUT-dTeT

&, 09 SH&[ ATAT-[qHT 1T AT | 1 If the
energy of an atom in its ground state 1s —54.4 eV, then find its
ionising potential. 1

(F) UF ATAA A o L T8 dl qar-faasar 30 cm q&T
AITAATR 1.5 8 | SHEAT Rl g0 JTd ST | 1 A concave
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lens has two surfaces of equal radii 30 cm and refractive index
1.5. Find its focal length. 1

(IT) AT & LAAT S&IT H FTaATedd & ? T8 AT HIHR
q fag e = & ? 1 What is meant by mass number of a

nucleus ? How is it different from atomic number ? 1
(&) AR G § Hafad &g G0 f1@T | 1 Give an
equation related to nuclear fusion. 1

() 2aTee favatae & e terd 10 pF 9Tiar & S aTRa T s ferfasr

FSAT T it T | 1 Find the energy stored in a capacitance of
10 uF when it 1s charged to a potential difference of 2 volt. 1
(@) @I FHTR Y = AB+ BAHAR A=1,B=1laryar
S IE NG I 7| 11Ina Boolean expression Y = AB + BA,
if A =1, B =1, then find the value of Y. 1

qus - g’/ SECTION - C
(FI%‘-E?I'@I’Q‘ &RI-1/ Short Answer Type-1 Questions)

3.(F) TE¥d fIU (@ FeT/ad™ TuT aiee /Hied Ta af {iida

ST & ATq & | 39 Hifda-arter &1 a9 fofaw | 2
Show that N/C and V/m are the units of same physical quantity.
Name that physical quantity. 2

(@) 200TTee & faua I fera o fag &7 250 e W iera gy
fa=g T T ATATITT T & T R T Iq! Tt ol &
10 STeT &7 T 81T & | 39 &7 T A0 T HITeTT | 2 The
kinetic energy of a charged particle decreases by 10 joule as it
moves from a point at potential 200 volt to a point at potential
250 volt. Find the charge on the particle. 2

(IT) TETRIE & TCHTI-HTSH dl &T RIFIT AT Joo1 @ dltard |

2
Write down two difficulties of Rutherford’s atomic model. 2
2
2

() FT-HAT hl TERATIT ST | ISR AT (ARG |

Define work function. Write its unit.



qus - T /SECTION - D
(AL-ITUT T&H-11/ Short Answer Type-II Questions)

4.(@F) qAMT & A [FEr TF & ATTa1d A g H TR 91
TAT T H TR AT & G oFaieh (e @ | 3q | ferd
ferdT g & SATTET TEYTS & g & AT ffsre )l 3
Write an expression of refractive index of a liquid relative to
air in terms of velocity of light in liquid and in air. Derive the
formula of apparent depth of an object placed in liquid. 3

() U TIRTIT G TaT T A -FeAT 4.0 eV E 1 2.5qoe Geqed
fova & [T afaa W i aaesg yra sifee | 3
The work function of a photoelectric material is 4.0 eV. Find
the wavelength of light for which the stopping potential is 2.5
volt. 3

(IT) YTaTal FATRN FUSHI & diwal H I~ JahlT ad?
T & JaL &7 T S 3 Derive
the formula for the intensity of magnetic field produced at the
centre of a current carrying circular loop. 3

(&) TS &T0T 60° AT [T H QRIS [ HT0r ST 9¢ =g
Fa=rea=T 0T 30° T 81T & | [=H & =T &7 A9ad-ia
ST EI:T]'FEI'Q' | 3 A light ray going through a prism with
the angle of prism 60°, is found to have minimum deviation of
30°. What is the refractive index of the prism material ? 3

() AT & AR, 91 & a & a9 abc AR [0 194
qeT 7 2.0 m/s T T AT FTef § T HLdT & | T & daaq
B = 0.5 AT & Teh TH AT &L T & | T & GUS

be, acTE ab @ AT & 7 TR (e aTo Fo7 &l TUET &fST
: 3
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4 m

3m

A right-angled triangle abc, made from a metallic wire moves
at a uniform speed of 2.0 ms™! in its plane as shown in the
figure. A uniform magnetic field B = 0.5 tesla exists in the
perpendicular direction to the plane. Find the induced emf in
the segments bc, ac and ab. 3

5.@) TR STA AT I 15 cm G U (g a6 Tl & | ST A ad
& & A AT 30 cm gL ITAT & | 579 Udh ATAA o e &l
ITA o & 99 & 7 f&aT Sirar &, ar [iafEd 30 cm 30T
e SITaT & | KT A E T dl B gl T AITaTT | 3 A point
object is placed at a distance of 15 cm from a convex lens. The
image 1s formed on the other side of the lens at a distance of
30 cm from the lens. When a concave lens is placed in contact
with the convex lens, the image shifts away further by 30 cm.
Calculate the focal lengths of the two lenses. 3

(&) T gIES AT [Rr- |iET | 96 diaia &5
FIMSTT T SH! AT ATTdl g2a9 & fltard | 3 Draw

a ray diagram of reflecting telescope. Explain its working and
compare it with refracting telescope. 3

(IT) T T IR & 10 Q A § arfad 9= &b T
ai‘lﬁrq: 3

100 3V
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Find the current through the 10 €2 resistor shown in figure. 3

() p-nETT SIS H ATHT-ILA Tl GLEFAT €T HITAT | T AT
ST T 5T Icvd AT G SIS &t srftaerarfora

.~
TR GIET | 3

AYQr/ OR

X-femrr 7 e S fwr B, = 300sinw (¢ — ) V/m
gNT &l9d & | T&h SAge T Y FERITE 2.0 107 m/s T TTT
(T FLAT & | SAFET H A qTeA ATTRdH JahT a6
il ITUET HITAT | 3
Explain the formation of depletion layer at the p-n junction
diode. Draw the characteristic curve of reverse-biased junc-
tion diode showing Avalanche breakdown. 3

OR

A light beam travelling in the X-direction is described by £, =
300 sinw (t — —) V/m. An electron is constrained to move along
the Y-direction with speed of 2.0 x 10" m s~!. Find the maxi-
mum magnetic force acting on the electron. 3

(F) T FIESUNTT IEHTI 1025 A & I&IT %&@TW&W
adl §-| 21 {“IGh(HUI ﬁ-(“l(dv‘"l FAT-EAY C7h| FATICH AT
RISH EI:T]'FEI'Q' | 3 A hydrogen atom emits ultraviolet radiation of
wavelength 1025 A. What are the quantum numbers of energy
states involved in the transition ? 3

wqus -’/ SECTION -
(ﬁ'ﬁﬂ'm‘[{'&?/ Long Answer Type Questions)

6. HUTNAL &t STIAT &t THTNT &I | SO0 79 (e § TieTer
F [ GHTAL &l A JTT AT 5




buF/\ 3 uF
/J
N, 100

12 uF 4 uF

1
20V

AT/ OR

M THT &7 Io1@ AT | TH T TRTHar & AT~ w18 &
qqc QTS AT & &R0 [RET fawg T fag[a &qe & draedl
& fTT = T &S | 5
Define capacitance of a capacitor. Find the charge on each capac-
itor of the circuit shown in figure. 5

OR

State Gauss’ theorem. Obtain the expression for the intensity of
electric field on a point due to a thin charged wire of infinite length
with its help. 5

. TR U T TATYT ETAT TUT THHRT AT (AT | Th
TAFET 2.0 x 10" m/s AT I & 0.3 A faesar ar g :ar &
T FTTET & | §0G FAHT AT 0l TT0ET AT | 5

IY4qr/ OR

U SAFEI, 0.3 TFAT & G &qe 7 4 x 10° m/s &l =TT
T 60° & HIT 9T TLII FLAT & | THh AITATRE T &l s
Ud SAFEUT [hT0r T TST AT (BT AT AT & S &f
) T HITT | 5

Define magnetic moment and write its unit. An electron is moving
with the velocity 2.0 x 10" m s~ in a circular orbit of radius 0.3 A.
Calculate its magnetic moment. 5
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OR

An electron enters in the region of 0.3 tesla magnetic field at an
angle 60° with the speed of 4 x 10° m s~!. Find the radius of helical
path and pitch (distance between two consecutive spirals) of the
electron beam. 5

. XeTadl IRT &l aaraT § #49T aredd 5 ? 9 ATdiE
Fefer | e v oy i WY quT dTeieT F TeiE T

HITT - 5

X},‘ﬁOQ

V = 200V2 sin wt

Yqr/ OR

FAT GG 90T FT 8Id & 7 I & fa-FAe IO |, &
FATIg AAT & A9 & g2 2 mm TF 99 &l g4 Lom & | Ifw
6000 A TEITEST T UHANTT LRI T &l al (il 91s18
Ud dhead & QAL 3G (st sl g4 ST ST | 5
What do you mean by ‘impedance’ in an alternating circuit ? Write
its unit. Find the reading of ammeter and voltmeter in the given
circuit. S

OR

What are coherent sources ? In a Young’s double slit experiment
distance between two coherent sources 1s 2 mm and distance of
screen is 1.5 m. If monochromatic light of wavelength 6000 A is
used, then find fringe width and distance of third dark fringe from
the centre. S
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9. AT FTE ? U IHATTSS JcaoTdh TLas e H i AT ST
5 pA S IREaT § IS ST H | mA & IRIGAT &M@ &, ar
T AT o THT 3 & ITUET FITSTT | 5

Yqr/ OR

AT FT EAT & ? ITGFT TRTT I § A &l Jifa
U Z3iToee? @l fearfafy &7 Iooid HIfu | 5
What is amplification ? In a common emitter amplifier, collector
current is increased by 1 mA by increasing base current 5 yA. Cal-
culate current gain o and [5. 5

OR

What is oscillator ? Explain the working of a transistor as an oscil-
lator by suitable circuit diagram. 5

Wifas Faais / Physical Constants

« TAFEUT R ALTH N (m.) = =awr i (R) = 1.097 x
9.1 x 107% kg 10" m™!

« TAFEIT T AET = 1.6 x

10719 C

« A [FEaiE () = 6.6 x
10734 J-s

« TLARTI &F FaTa & 97T (o)
— 3 x 108 m/s

=9 x 10N - m?/C?
47T8()

o [FETe &6 I=IasIerar () =
« TEATT @I (g) = 10 m/s? 8.85 x 107" C*/(N - m?)
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e Mass of electron (m,) = 9.1 X

=9 x 10 N - m?/C?

10731 kg e

e Charge of electron = 1.6 x * Acceleration due to gravity (g)
10~ coulomb =10 m/s’

e Planck’s constant (k) = 6.6 x  * Rydberg constant (R) =
10734 J-s 1.097 x 10" m~!

e Speed of light in vacuum (c) ¢ Permittivity of free space (e)
=3 x 10° m/s = 8.85 x 1072 C?/(N - m?)
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