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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-IqLH T @IS & : GUE I, GUS T, GUS T, GUE T TUT
[qUs T | / This question paper consists of five Sections: Section A,
Section B, Section C, Section D and Section E.

(iv) |UE T Tgfaehcd 1 & TUT Tl T 1 S(d AT & |/ Section A
is of multiple choice type and each question carries 1 mark.

(V) UL T AT AL-ITUT & 9T T dh 29 | S{®m AT & |/ Section
B is of very short answer type and each question carries 1 mark.

(vi) |US T AL-ITUT TH-1 HT § T e d TIT & 2 HF 7 |
/ Section C 1s of short answer type-I and each question carries 2
marks.

(vii) FUE T AL-ITUT TLARL-1L & T & TUT WA 9T & 3 AT & |
/ Section D is of short answer type-II and each question carries 3
marks.

(viii) U T faeqa I90F & | L& 9 & 5 A& & | 9 @S &
T I 9T H A& [qahed @l 99 TE 61 ™7 & |
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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-9aY H TIFT Tl & GHET=T 3T & | / The symbols
used in question paper have usual meanings.

|Us -3/ SECTION - A
(WW/ Multiple Choice Type Questions)

1.(@) % AL, [ I¥ ST e YT SX=H9 T m &, WFF
faeIq-&dY E & fae= & | 9T @i 8

(i £

(i) £

(i) -

(iv) <

An electron, which has charge e and mass m, i1s moving in a
uniform electric field E. Its acceleration is : 1

(i) £
(i) &=
(iif) 22
(iv) -

(&) T FH At T IR & god Taas Ry auT
qHTAY 0 H o A Ry & | I Ry = nRy &L, ar n@r
TAqH RIT AT | 1
(i) 3
(ii)

(1) 3
(iv) 9
Equivalent resistance of three identical resistors in series is 1?;

and in parallel itis Ro. If R; = nRs then the minimum possible
value of n 1s : 1




@)

(ii) 3

(iif) 3

iv) 9
() THEA e ea? & [&Er srafara & & g T &
[T &R ATar 8l & 1

(i) FIT & AT H

(i) T & FET &

(iil) JHIRIT AL A qrgear &

(iv) &7 & FT &
The radius of the circular path of a charged particle in a uniform
magnetic field is directly proportional to the : 1

(1) charge of the particle
(i1) momentum of the particle
(i11) intensity of the magnetic field
(iv) energy of the particle
@) R muiersFagm= &, T Y = Ivra &= & | : 1

;::£:>—E1m—“>PﬁY

Ce T

1) A=1,B=0,C=0

i) A=0,B=1,C=0

i) A=1,B=0,C=1

ivi A=1,B=1,C=0

In order to obtain an output, Y = 1, from the given combination
of gates : 1

()A=1,B=0,C=0
(i) A=0,B=1,C =0
(iii) A=1,B=0,C =1



(V) A=1,B=1,C =0
(F) & IS ATha AT H, X §: N 4 n! — CH+ X1
(i) T
(11) a-sh T
(iif) FETFIT
(iv) ST

In the given nuclear reaction, X 1is : ANM 4+ ! - CH+ X1

(1) proton
(11) a-particle
(i11) electron
(iv) deuteron

(&) E = 100cos(6 x 103 + 4z) Ao /HIeL T METd Th G7dw
(IR q- T T & G900 & ATTH &7 Aqaa-id s 1
(1) 1.5
(i1) 2.0
(iii) 2.4
(iv) 4.0
A plane electromagnetic wave represented as £ = 100 cos(6 x
108¢ + 4x) V/m, is propagated through a medium of refractive

index : 1
i) 1.5

(i) 2.0

(i) 2.4

(iv) 4.0

qus -§ /SECTION - B
(ﬂ%‘ﬁgﬁ'ﬁ'ﬂ"{@?/ Very Short Answer Type Questions)

2. (@) freT smafera SaTREx & 91T ¢ e qur g e U
ST & | HTRAT &l el 9% A9 f Ao (G | 1

The capacitance of a charged capacitor is C' farad and stored
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energy is U joule. Write the expression of charge on the plates
of the capacitor. 1

(&) THRTIr-faeq AT #4478 ? 1 What is photoelectric
effect ? 1

() n-ZTET o AT H TG e T T ATH e A I T8
& = forfa T 1 Write down the majority and minority
charge carriers in n-type of semiconductor. 1

() faaaTdT & R & fava aurar &1 819 &7 #e 9C ATTaT
ferfa (= fqam) fr " WaRT e Isars 2 1
What is the effect on the null deflection length on decreasing
the value of potential gradient in the wire of potentiometer ? 1

(F) IRTHTIT & TeeHie § &9 9€dd & ? 1 Howis a
galvanometer converted into a voltmeter ? 1
() 2 ATFAATHR TIT 10° T Teh Tl [0S & fra=T =F=aH
faeeT-&Rr 5T ? 1 What will be the angle of minimum
deviation by a thin prism of 10° and refractive index 2 ? 1

w|uUs - /SECTION - C
(ﬁﬂ'—?ﬁ'ﬂ'ﬂ' &RIT-1/ Short Answer Type-I Questions)

3.(&) AT & afq-FeTe ANT A, 98 I ATdaq a == ad arazarst
FTATAT 9 : 17 | et A IsTs § F T Ia s AT A118 T

? 2 In Young’s double-slit experiment, the ratio of
maximum and minimum intensity on the screen is 9 : 1. What
should be the ratio of the width of the slits ? 2

(&) U AT FHT AT 2 Q7 | T & ([T Figas AT & ar
ST & | T @ & e T ST | 2 Resistance of a
wire is 2 ). The radius of wire is halved on stretching it. Find
out the new resistance of the wire. 2

(IT) Tah TSI qUT Udh -0 GH a7 § TREHE gl T &y

F AT AT 0 & | 3T TRETHIT RIAT AT ATITT 14
T T | 2 A proton and an a-particle enter perpendicularly in
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a uniform magnetic field with the same velocity. Find out the
ratio of their period of revolutions. 2
() T TR -[ae[q a1 & THaui o fawg Tarer a2 &l r g3
W @ 9T, T fve V e graT 8 | 99 |90 & 3
0 9T T fear Srw, a9 AR fave 9 #3T T 1o 2
;I ITAL &I TTSE FHITSTT | 2 A point monochromatic source
of light is placed at r distance from a photoelectric cell; then
stopping potential is obtained as V. What would be the effect
on the stopping potential, when the same source is placed at 3r
distance ? Justify your answer. 2

HqUe -7/ SECTION - D
(AT-ITUT &A1/ Short Answer Type-IT Questions)

4.(@F) ar o Tu T e wt & e & e faega feufas

T HITAT 3

+2¢q

—q a —q

Find out total electric potential energy of the system of charges,
shown in the figure : 3

(&) TETL AT Tl [qLadT r &l &l Hehea 1T IO TdRE FUSTAT]
H GHT 9T ¢ CATed &% 92 I TRUTHT FFRT AT
T AL T FITSTT 3 Obtain the formula for the
resultant magnetic moment of the two concentric circular coils
of radius r, placed perpendicular to each other on passing the

same current 7. 3
@) fega-g=aT aar #3T s ? e fr 9gEar § 99ss0 @
T qT AT TRId &l &l & | 3

What are electromagnetic waves ? Explain, with the help of a
diagram that these waves are transverse in nature. 3
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() TTFT AT AT AT [0 AN AU, T 3T
fafera 39=a 9% a9 78T &7 | GeHa9l &l AT &H ]
[T ST I T ST s 2 3
Draw a labelled ray diagram of a compound microscope, when
final image 1s formed at infinity. On which factors does the
magnifying power of the microscope depend ? 3

(F) feer fafarse aATo &1 FT Fa¢ o T Fae & wefva & |
= C H A Icaa-T §RHT H 1000 A T9T C & B I
HRHT H 5000 A T T &AT & | B A GRHT 7

IcAfSTd TS &l ITUET I | 3
C Ec
B ' Ep
A S

Energy level diagram of a certain atom is shown in the figure.
The wavelength obtained in the emission transitions from level

C to A, is 1000 A and from C' to B is 5000 A. Calculate the
wavelength emitted in the transition from B to A. 3

5.(F) UH AT & 9G heATd dl AHaTs LT 8 qUT I8 v e /AHIS
F AT H I Y ST [GWTH IT ETR | T AT 7 g
&Y AT Afqer ged H aa€/Hed? aor 961 & @ & a9
R (9 a8 a1 e qloe al, Al 39 S I THT &0
FT A TdH T Al | 3
The length of wingspan of an aeroplane is L meters and it is
flying with a velocity of v ms™! from north towards south. If
horizontal component of Earth’s magnetic field is H/ weber/m”
and induced e.m.f. produced between the ends of the wingspan
is e volt, then obtain the expression for the angle of dip at that
place. 3

@) T § TEfET a® AB &7 TaenT 12000 Q § T6T 396
faet & T 220 V &1 fayaT=ay S ET =T § | aieediel V




T A 6000 Q & | a7 9 fa=g C, FéFg{A@rB‘Hﬁqa
TS T I 5 | SieeH el &7 Tedih #3478 ?

C AB
A P B

220V

The resistance of wire A B as shown in the figure is 12000 2 and
220 V of potential difference is applied across it. Resistance of
voltmeter V' is 6000 €2. The point C' is at one-fourth distance
from the point A. What is the reading of the voltmeter ? 3

@) THEaaT & TR Mo # 98 =ar & Ud 7/ G qrerarar
ATAd & wIU (FET a5 I F=THT &L dT gL FcT—
FITSTT | 3 Derive the formula for the magnetic field at a point
due to a current-carrying straight long conductor with the help
of Ampere’s circuital law. 3

(&) A # e, U ITRES e (FAd) & 758 AB T8 9T
il fRTOr 45° &I 92 Mafaa &am & | [ & 9&T & FTaq
ATTATH (n) FT T ST AITAT, TT LRI [RTT AT Fea
IS¢ BC & U7 A& Waa- arar & | 3

A 5" B

AT/ OR

10 cm FHIAT f[ATSAT & HIT (0, = 2) & & G T-HATAA A
Wﬁ‘{{q%mwl G & T ST (ny = 4)W§’|H’g‘ﬁr

AT &l aTH AT W“I(GQICI sid Gh||\3'|‘\||‘=|(‘|{ <9




Two biconcave lenses of glass (n, = %) of radius of curvature
10 cm, are placed in contact. Water (n,, = %) 1s filled in be-
tween the lenses. Find the power and nature of the combined
lens. See figure. 3

(F) TTSH & (I AT ITANT R §U Teh HT <l THaTS e UehaH =
AT Y T & O Ieq~T (e -&Iq7 &l L H T

CAS T | 3 Derive the formula for the electric field due
to a uniformly charged straight wire of infinite length by using
Gauss’ law. 3

Qus - /SECTION - E
(ﬁ'ﬁﬂ'Bﬁ'ﬁ'ﬂ"{(&?/ Long Answer Type Questions)

[ o c [ o . <
. RIS & (a0 #4TR ? U (A€ & URaUT THI9 & (aaaT
[ o J LaN [ o ~ [ o A
aET § e g 3=as3 &l &0 Hi=a IIsrs &0
(NN o) [ - < [ o J (aN [ o
AT T FITSTT | faaadT QfasT § Qarer & drazar [aaaor &
[ o C.c (N o
e wefoa fiferT | 5

AT/ OR

I & a-fede TIAT #, &7 @ 6000 A T 5000 & &

IRTIT I TEIF (a7 STaT & | et & a9 & &40 1.0 mm

e T e TT AT 1L.0mE | T19 ST 5

(i) 6000 & T & [T 99 9T dai T 3I=98 F Tadryg
ared [T & gir |

(i) 5000 & T & [0 98 I el T =8 & g &

[Tt &l g |




(ili) Hali= If=ave § 98 FAaH T &l W AT qfesar &
3T &I (=t q¥qTaT &7 |

What is diffraction of light? Find the formula for the angular
fringe width of central maxima obtained in the diffraction pattern
of monochromatic light by a single slit. Show the diagram of in-
tensity distribution of light in the diffraction pattern. 5

OR

In Young’s double-slit experiment, light of two wavelengths 6000 A
and 5000 A are used. Distance between the slits 1s 1.0 mm and dis-
tance between the slits and the screen 1s 1.0 m. Find out : 5

(1) distance of the second dark fringe from the central maxima on
the screen for 6000 A wavelength.

(i1) distance of the third bright fringe from the central maxima on
the screen for 5000 A wavelength.

(i11) the minimum distance from the central maxima at which the
two wavelengths coincide for the bright fringes produced.

7. &7 FHAY ITaTal 9T & 919 &9 de aTel a1 & AT 92
1 e & T Sfere | faae & & 9|iaT Sraat § 90
faria e H aTEa aT &I e | 9Te® X # 9wr [ #r e, foew
fa=g P 9% Ieq=T IRumHT I &qT I &r ? 9w Y H

9T 10 THaT & | 5

I 10 AP

10cm 5cm

AT/ OR

10



AT I AT AHHTET | R H SHHT ISTEI0T 41
& 7 A A0 T 3 Te i GoAtdd gl A= (;Li7) At
T, AT fRa-T MeV ST Had 80T 2 5 TS &l ST H
= 1.00728 amu

=TT &l THH = 1.00867 amu

AT AR T SX=H T = 7.01436 amu

1 amu = 931 MeV

Define 1 ampere on the basis of the force acting between two paral-
lel current-carrying conductors. In the figure, currents are flowing
in opposite directions in two parallel conductors. What should be
the current / in the conductor X, so that resultant magnetic field at
the point P is zero ? Current in the conductor Y is 10 ampere. 5

OR

Explain the nuclear fusion process. What is its example in nature ?
If 4 neutrons and 3 protons are fused to form lithium (;Li") nucleus,
then how much energy (in MeV) will be released ? S Mass of
proton = 1.00728 amu

Mass of neutron = 1.00867 amu

Mass of lithium nucleus = 7.01436 amu

I amu = 931 MeV

. IS IqST& [T H 1 —p —n U TTEEL il TR [0

T REIIUTAT &l TR AaE T GOS0 a4 dleedl TaHH
HT AL T HITAT | 5

IY4qr/ OR

Ty faqe @ J8TEar § E-ATHAT p — n GieT SIS &l
FIACUTAT FHATST | SA-AToedT T S-S T IR a1
e e & s9isu | 5
Explain the working process of amplifying action of n — p — n
transistor in common emitter configuration by making a circuit di-
agram and obtain the formula of voltage amplification. 5
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OR

Explain the working process of forward biased p—n junction diode
with the help of circuit diagram. Show the dynamic resistance by
making a graph between the forward voltage and forward current.

5

9. WIEEE T T &l AL AT &l WAy Fe=fafaa 8 : AB =
1009, BC = 10Q, CD = 5Q 4T DA = 60 Q; 9T &7
A, G = 15 Q & | (a8 9RT i, &7 q1 7 STy | 5

AT/ OR

R & ST T IR § ST Sa&IT H ST STl 9%
A 2 S a7 faaT=a (el & ) A T Sfed ;. 5

12V r=1Q

In AAAAA—_T
+ —
5Q 6Q
—AAMAM—e—ANMN—
g
2uF 3 uF

Following are the resistances of the four sides of a Wheatstone
bridge: AB =100, BC' =10Q,CD =5 Qand DA = 60 €2; re-
sistance of galvanometer, G = 15 (2. Find the value of the current
ig. 5
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OR

Calculate the stored charge and potential difference between the
plates in steady state for both the capacitors as shown in the circuit.

5

Wifas Faais / Physical Constants

« AR FEai® (h) = 6.6 x
10734 J-s

« TR &I fFaTa 7 I ()

=3 x 108 m/s

o TEATT @I () = 10 m/s”

e TAFELT T AW (e) =

1.6 x 1079 C
e | amu = 931 MeV
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« AR & &7 (N) =
6.02 x 10?3

o Ea T fFEaie (R) = 1.097 x
10" m~!

o et & T fa=Iaenerdr () =
8.85 x 10712 C*/N-m’



