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General Instruction:

1. There are 35 questions in all.

N R L

10.

All questions are Compulsory.

This question paper is divided into five sections. A, B, C, D and E.

Section-A consists of eighteen (1-18) objective type questions each of 1 mark.
Section-B consists of seven (19-25) very short answer type questions each of 2 marks.
Section-C consists of five (26-30) short answer type questions each of 3 marks.
Section-D consists of two (31-32) case study type questions each of 4 marks.
Section-E consists of three (33-35) long answer type questions each of 5 marks.

There is no overall choice however an internal choice has been provided in
Section B, C, D and E. You have to attempt only one of the given choices in such
questions

Use of calculator is not permitted.
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SECTION A

1. @ W # CGS THE - 1
(a) el (b) I (o) ¥ (d) T2l
CGS unit of electric charge is
(a) Coulomb  (b) Joule (c) Faraday (d) Stat Coulomb

2. 30 U WRE U F1 Tdel 3T <9 20 HH HHE T F Ao TEdd od o Hueh H
@M T 9 o H1 Biwg IO fat ghir? 1
(@) +50 ¥ (b) —60 T (c) +10 g d) -10 gt

A thin convex lens of focal length 30 cm is placed in contact with a thin concave
lens of focal length 20 cm. What is the focal length of the combination?

(@) +50 cm (b) —60 cm (c) 410 cm (d) =10 cm
3. 6000A° TET <& 1 Yol Tk THdel TWadd Tag W Rl g1 wafda daesd 2— 1
(a) 6000 A° (b) <6000 A° (c) >6000 A° (d) HE ot &

Light of wavelength 6000A falls on a plane reflecting surface. The reflected
wavelength is:

(a) 6000 A° (b) <6000 A° (c) >6000 A° (d) None of these

4. T - 1
(a) TAHA HT TH HfG-H
(b) T R 7@ ol T 59 Tk Sl WEHdSh 9 Bigd §
(c) TR TRl BT SAgefa
(d) Tk M T9 9 FHiHT w5

Hole is—

(a) an anti particle of electron

(b) avacancy created when an electron leaves a covalent bond
(c) absence of free electrons

(d) an artificially created particle

5. fordt p-vehr & fafaem o fefafed § 9§ wF- T 9 €2 1
(a) SATRI IgEEAF dEF © AR FrEASt wAy sfay ?)
(b) TR FTHEF qEF ¢ IR oA W] T 2|
(c) B TouHEIS S & IR YA wE] STafase 2l
(d) B JgEEIE aEd ¢ SR FrEast way sfags #)
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In a p-type silicon, which of the following statement is true:

(a) Electrons are majority carriers and trivalent atoms are the dopants.

(b) Electrons are minority carriers and pentavalent atoms are the dopants.
(c) Holes are minority carriers and pentavalent atoms are the dopants.

(d) Holes are majority carriers and trivalent atoms are the dopants.

. SR B #1 g, = 53 pm ©d gL, X HSA F MR W Li" APA HI, 3o
staen °, oo gt e 1
(a) 53 pm (b) 27 pm (c) 18 pm (d) 13 pm

Taking the Bohr radius as a4, = 53 pm, the radius of Li" ion in its ground state, on
the basis of Bohr's model, will be about—

(a) 53 pm (b) 27 pm (c) 18 pm (d) 13 pm

. YRTYT SRl o fotu feft fawa fasl e & 1
() hIA SATIfTd FeRTeT &1 ST W

(b) A helie o TR W

(c) Sufad YHTer 1 A o hedie o g Al W

(d) 3Tafad YehTeT <1 Tlere 9
The stopping potential for photoelectrons depends upon:

(a) Frequency of incident light only

(b) Material of the cathode only

(c) Both the frequency of incident light and the material of the cathode
(d) Intensity of incident light

. geq G faga-grEmE ol g €, TSt o W R 1
(a) WIS TS () HW ES (c) Tzt (d) &=t
Microwaves are the electromagnetic waves with frequency in the range of:
(a) Micro hertz (b) Mega hertz (c) Gigahertz (d) Hertz

. Th GUH Gahid & | 60° HI0 W YAY L ol TR HUT hT T T 1
(a) Al TEm () PrEferdt TER () WA (d) 7
Path of charged particle entering in a uniform magnetic field at an angle of 60°
(IZ) straight line (b) helical
(c) parabola (d) circular
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10.

11.

12.

13.

14.

TR 3R WM Y Tk fRO U g o Wit THE feen § werd €, qt o 1
(1) TH TR HI AT A (b) T SE Y et wem

(c) HTE Hey =& (d) 7 @ AeRftd wT IR T & fawfia

A beam of electrons and protons move parallel to each other in same direction,
then they

(a) attract each other (b) repel each other
(c) no relation (d) neither attract nor repel
fo ¥ femmw u wféhe #, X SR Y % o difaq favarw oo X Y
BhM— 1
120V 200
(a) zero (b) 20V || MW
(c) 60V (d) 120V
In the circuit shown in the figure, the potential A X L
difference between X and Y will be—
120V 200
(a) zero (b) 20V I MM,
(c) 60V (d) 120V
R WicRiY o Ueh AR 3ok <A qeh Wiel Sl €1 SHeRT 72 Wiade eim— 1
R
@ 4R 0 o © 3R @ 5

A wire of resistance R is stretched to twice of its original length. Its new
resistance will be—

@ 4R o) o (©) 3R @ 5

o &1 Frem frg fram & e o 9iom 23— 1
(a) et (b) St (c) FoAmH (d) 5

Lenz's law is a consequence of law of conservation of —

(a) charge (b) energy (c) mass (d) momentum

T g % fau, G A S 1
(a) @ifereR wfefern (b) ¥ R

(c) %9 dfaferan (d) =8 @ *E &
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15.

16.

17.

For high frequency, capacitor offers—
(a) more reactance (b) zero reactance
(c) less reactance (d) none of these

e (15-18) 81 wee faT T - U tRTeREE (A) 3T THU wRuT (R)) e fag
T HE (a), (b), (c) AT (d) ¥ | W 3w W@

(@) A 3R R Tl T 2, 3 R, A *I &t == 2|

(b) A 3R R A A B R, A F G =men & R

(c) A ¥ &, Wg R 319A =

d) A 38 ? 3R R +Ff 3@ 2

Directions (15-18) Two statements are given- one labelled Assertion (A) and

other labelled Reason (R). Select the correct answer from codes (a), (b), (c) and
(d) given below.

(a) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true and R is not the correct explanation of A.

(c) A is true but R is false.

(d) A s false but R is also false.

ATMRAT (A) : TH TERU o Gfehe o, Ga@ +7 emar &1 f6g 9ed &1 o cAs
2fiae =i 2l

AT (R) : U Sed fog o fawa &1 iR wenfed et €, San fR U9 wfdhe ®
HUTHF § ¥ el 1 3R 8l 2l 1

Assertion (A) : In a simple battery circuit, the point of lowest potential is
positive terminal of the battery.

Reason (R) : The current flows towards the point of the higher potential, as it
does in such a circuit from the negative to positive terminal.

(a)

ITTHRIT (A) : IR W ANHARHS Uidiehan shutafed Wiafepan o aer 3R foad
eIt 2

&HRUT (R) : g@al LCR Wiehe ¥, MMAHS Hidfepan chufdfea fdfshan o sRIaR
AR fauda et 21 1

Assertion (A) : At resonance, the inductive reactance is equal and opposite to
the capacitive reactance.

Reason (R) : Inseries LCR—circuit, the inductive reactance is equal and
opposite to capacitive reactance.

ATTRAT (A) : I fogd 99E THheT 1 a1 Yopfa 1 wsfiia w2
&HRUT (R) : IR TSRl i WEA YRSl i SR oF WHMIE! Sl € 1
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18.

19.

20.

21.

22,

23.

Assertion (A) : Photo electric effect demonstrates the wave nature of light.

Reason (R) : The number of photoelectrons is proportional to the frequency
of light.
ATTRAT (A) : SR g fagd G Waga & 393 &9 ¥ feoq 2
TR (R) : o T Y ® SYAMM, I7d: FEen 9 &F | fum @) 1
Assertion (A) : Balmer series lies in visible region of electromagnetic spectrum.
Reason (R) : Balmer means visible, hence series lies in visible region.
SECTION B
YA IR TN G AT A THe 2 M fwRwn &% swEm fatew) 2
What do you mean by electromagnetic waves? Give two uses of gamma rays.
OR

frafd & wh oo SEEEEE T % gEsh &9 a1 WN @M B, = 510 nT @l
T % faga &7 ot 9 F I = F?

The amplitude of the magnetic field part of a harmonic electromagnetic wave in
vacuum is B, = 510 nT. What is the amplitude of the electric field part of the
wave?

T S S A 77 FeAHH "en ok fd gfaer oied SuF S oh e aoh
ERIEY 2

What is nuclear binding energy? Draw a curve between mass number and
binding energy per nucleon.

v fepel wTetR W foR &7 () o0 fRen STl ®, 96 SHeh MW U (]) SR ekl
(o) o =9 ey Tefuq sifsm) 2

Deduce the relation connecting current density (J) and conductivity (o) of the
conductor, when an electric field (E) is applied.

YA STETT HT FACHRO 1 87 Tl TR R THHT IS ARINE Tacd i el &1 2

What is quantisation of charge? Why it has no practical consequence at
macroscopic level?

Tk foga aes 9a o ATyl o= &l 2

Derive expression for motional electromotive force.
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24.

25.

26.

27.

28.

S 9 R R deme 1 U FW IS Ydd et 21 SR TEE 9 gt T oh
gy 9 THARY| 2

The bottom of a tank filled with water appears to be raised. Explain with the help
of apparent depth and real depth.

frreferfaa <enet o Yol qUIRd w1 3Tehfa @ ©°2 2
(a) et foig Sd 9 sToafa germn
(b) forelt T AR | A a0l YohRT UG 1 geal R STeiyd Wil
OR
TRTRT T R SAfGR IR faads ® #%E i fafem

What is the shape of the wavefront in each of the following cases:
(a) Light diverging from a point source
(b) The portion of the wavefront of light from a distant star intercepted by the
Earth.
OR

Write any two differences between interference of light waves and diffraction.

SECTION C

Tiex | T AHifhd o SR TG U 1 hid oh folg Afveafad o i 3

Derive an expression to find out an unknown resistance by plotting a labelled
diagram of meter-bridge.

TR 1 uRuefia frag wRafid #@ gu fag w1 3

State and prove Ampere’s circuital law.
OR

T TN | Fers arell derh gR sTWa fhu T sifuehan 9@ o fow eifweafaa wra &Y,
S [ 9 venfed € Wi IR UHEHH gash & B W @l T 2

Derive an expression for the maximum force experienced by a straight conductor
of length I, carrying a current I and kept in a uniform magnetic field B.

SoAEl TG 9 AU TEEER W I TR FHIfSU| THRHR B IS & % hIg o
HRU 13T 3
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29.

30.

31.

Differentiate between step-up and step-down transformer. Give any two reasons
of energy loss in transformer.

OR
7 A ©% 9ot 95 LCR Rue femamn mn © o afterdt AVA
AR & 230 V & Tid @ Sigr T R c J_C
L=50H, C=80uF, R=400 )
(a) TG &1 Aghd Feprferg st afmy § e S Y 009309

(b) afer =1 gfdaren qen ARl SfEfd W u™ 1 W e

In the diagram a series LCR circuit is connected to a variable frequency 230 V
source. L=50H, C=80puF, R=48Q

R
(a) Determine the source frequency which drives the MWWV 1
circuit in resonance. E ¢
(b) Obtain the impedance of the circuit and the L T
000000

amplitude of current at the resonating frequency.

fon o gt 1 STuad GHeeyl 59 o URiY o ST9eRidieh oh WY W1 §F JG IS
3

Explain refraction of light through prism. Find out the formula for calculating the
refractive index of the material of prism.

MEREA &1 Yhrl-foq@ e fafaw Frsh fave, smufaa fafeor &t emf @ik
Igelt g o ey wenfua wifsu) 3

Write Einstein’s photoelectric equation. Find a relation between cut-off potential,

frequency of the incident light and threshold frequency.

SECTION D

@ § Tt SER @ ufeediei o dw % WW W wE soeed e afied:
3 x 107 m/s 9 ¥ TEE B 37 dfeewmet & o HiE SugE favei@ g e

T ® iR gl gt Freelt ufeget & fRAR @ St @ g

—> 1cm
< 3cm >
SYYEH o MUR W 7 gl oF I Sifu—
(a) TFR 9 <ot o 18 getRA fora THT om? 1
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32.

(b) SHFH S T KT SARfd 1 ? AN F? 1

(c) STIFH Tawer<R F@ HifSQ| 2
OR

ufeehietl o o WRW H SH g & o uRwm iR e w A sty e goreH

T~ &l fon foafia gu W9 S = o foe so= foren s =nfew)

A beam of electron moving horizontally with a velocity of 3 x 10" m/s enters a
region between two plates as shown in figure. A suitable potential difference is
applied across the plates such that the electron beam just strikes the edge of the
lower plate.

—> 1cm
* 3cm >
Answer the following questions based on the above: 1
(1) How long does an electron take to strike the edge? 1
(b) What is the shape of the path followed by the electron and why? 2
(c) Find the potential difference applied.
OR

Find the magnitude and direction of the magnetic field which should be created
in the space between the plates so that the electron beam goes straight
undeviated.

2 IR W T8 e H g w0 7 f SR S o uE ® SR W,
WA o HE Sl E, IR ST HI | WHAY] o Gl VR §e ¢ AR R
feorar =2giH-WeF somm afd orque g feifa 1 St 21 TR & SR T TTom
Tqya eyl g & A @ SR A w1 gEw g9 A favm goruH gemet wofasf
FIA T AR HT A FAUE FEA R R Ha1 71 OWHY] F GO FHEE (ST
99%) ek W hf=d Bl T
(%) 9T 9 M9 F1 F9 2 1
(@) T HeH & " T oI gl WA SR g o s o o 9 % qHH @1 Sl
1 Yepfd B— 1
(a) foega @@ (b) HESR AT A
(c) TERYU A (d) HSTS O] W
() Tk T | Wl et ek g umer Ry S 2 1
(1) TR T (OBEEEIRIES
(c) Ti9ehE & (d) M A
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33.

(%) iy 1 B geomH g 9 fRg YR defud 872 1

OR

T T e 5eme Hed 1:3 ofa| W €, IR SN o fR etgaa # g

Neutrons and protons are identical particles in the sense that their masses are
nearly the same and the force called nuclear force, does distinguish them. The
nuclear force is the strongest force. The stability of the nucleus is determined by
the neutron proton ratio mass defect. The shape of the nucleus is calculated by
quadruple moment and the spin of the nucleus depends on the mass number.
The whole mass of the atom (nearly 99%) is centered at the nucleus.

1. What do you understand by nuclear forces? 1

2. A force between two protons is same as the force between proton and

neutron. The nature of force is— 1
(a) electric force (b) weak nuclear force
(c) gravitational force (d) strong nuclear force

3. All the nucleons in an atom are held by— 1
(a) tensor forces (b) magnetic forces
() nuclear forces (d) coulomb's forces

4. How is the radius of nucleus related to the mass number? 1

OR

What is the ratio of the nuclear densities of two nuclei having mass number in

theratio1:37?
SECTION E

et p-n W TREiE o (1) oW TEEA SR (i) TH dEEA H V-1 fenafies stere
#H @ fau uiuy oEen oeifad wifsw fedt fafas sfie &1 w& @t VI
Afereriors Sifea)

oy ¥t aeEm | Yo diees 1 way # waEy) 5
Draw the circuit arrangement for studying V-I characteristics of a p-n junction
diode in (i) forward biasing and (if) reverse biasing. Draw the typical V-I

characteristics of a silicon diode. Describe briefly the breakdown voltage in
reverse biasing.

OR
freft p-n wfu eEre s o wfinfad < wewql woedl o AW fafay) 9Reer sma w1
TeEd ¥ o fowshi o ®9 § fwdl 9fy eoe &1 wrifafy i =aren Sifsul 59k
fasht 3R ffg aorey @ifam
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34.

35.

Name two important processes involved in the formation of a p-n junction diode.
With the help of circuit diagram, explain the working of junction diode as a half

wave rectifier. Draw its input and output waveforms.
fordt Hga gemeel &1 HEfafy &l M o fau fmo om@ wifew) e fag w eifmm
yfdfera a1 &1 feafq o6 fau a1 m@adA o fau =9 < it 5

Draw a ray diagram to show the working of a compound microscope. Obtain the

expression for the total magnification for the final image to be formed at the near
point.

OR
gof ariafier e @ 82 ol ordfieh WiedH i UREel o W9 eF o fory stevas
I T IoehE HIFUI SEeTS AR@ 61 el § Hau H T Hifwe fo ol sl
e 1 URERAT T STANT YRR a=getl | h9 g 2l

What is Total Internal Reflection? State the essential conditions for the

phenomenon of total internal reflection to take place. Explain briefly with the
help of a necessary diagram, how the phenomenon of total internal reflection is
used in optical fibres.

MY w1 W wEN s R OB ol uwerd el el @i oh R
(i) SR (ii) 3R WA o AR Tk g W foepa &7 & fau aifyeafsm fepme

&3 I fa=ar 1 A ol Tk WE GG > R R < R H ®ed (r W T G ok
% W) 5
Using Gauss’s law deduce the expression for electric field due to a uniformly

charged spherical conducting shell of radius R at a point (i) outside and
(i1) inside the shell.

Plot a graph showing variation of electric field as a function of r > R and
r < R (r being the distance from the centre of the shell).

OR
G fhd Fed 8?7 T GHRR Ye2 G o Wil oh o9 WEgdic K T HIET
iR &9 T W g | THHT AT BT Holeh W hifQ) SAewTsh o SR

What is a capacitor? Derive an expression for the capacitance of a parallel plate

capacitor in which a dielectric medium of dielectric constant K partially fills the
space between the plates. Draw the necessary diagram.
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