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विशेष :- उक्त ब्ल्यू प्रिन्ट मॉडल प्रश्न पत्र का है जो प्रश्नों के प्रकारों को समझने की सुविधा मात्र के लिए है। मूल प्रश्न पत्र का ब्ल्यू प्रिन्ट भिन्न हो सकता है।
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GENERAL INSTRUCTION TO THE EXAMINEES:
1. Tereff Famed o TR UF WX MG JAfania: ford |
Candidate must write first his/her Roll No- on the question paper compulsorily.
2. 9t e oA Sifard 2|
All the questions are compulsory.
3. ISP U Pl IR ol Ts SR GRS 7 2 ford |
Write the answer to each question in the given answer book only.

4, 59 Ue1 9 IR® WvS & I 9 & SR U 1Y &l oIy |

For questions having more than one part, the answers to those parts are to be written together in
continuity.

5. U3 P IR fora H Ud URT &1 $HAid e ford |

Write down the serial number of the question before- attempting it.

6. U3 UF & Rl g JAUSI HUTRY H B IR &1 Ffe /3R / R 84 wR 2=
HIYT & U DI B ASl AN |

If there is any error/difference/Contradiction in Hindi & English versions of the question paper, the
question of Hindi version should be treated valid.

7. U9 HYib 14 T 18 ¥ TdR® fAPhod 2|

There are internal choices in Question No. 14 to 18.
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SECTION- A

1. ggfamedl U= (i xviii): 791 Ul & IR BT F&1 [dhed I dR IR GRADT H
forfey |

Choose the correct answer from multiple choice question- (i to xvi) and write in given
answers book.

(i) T FHAT o G felg TIRT ST AT H e Ue Hie gL Feerd € | STl o Hedl hiea

gfcreRsior forera sfef skt 9T - /
()™ (9)IN (9)8.85x10°°N (T)9x10°N

Two point positive charge of 1C are located at a distance 1 m from each other in the air. The
value of the electric force of repulsion acting between the charges will be-

(a) Zero (b) IN (c) 8.85x10"°N (d) 9x10°N

(if) 9T 3T ST Uk 318 Tl Ueh AT (Uniform) forera &1 1 T g1 8 [fort o faws 78 tansti #
q weEl forgq & i e- %

CONN < 2 & 3 ) 4
A metallic solid sphere is placed in a uniform electric field. The electric field lines follow the
path(s) shown in figure as

(@ 1 (b 2 () 3 d 4

(iii) ST LTI shY iel o Wear | oY o T W K WISEdieh aret garel T SIdT @ di G- /2

(37) K 7T H 2 STt & () K AT a1t &

(K AT el © (@)eTafEfda Tt &

When air in a capacitor is replaced by a medium of dielectric constant K, the capacity
(a) Decreases K times (b) Increases K times

(c) Increases times (d) Remains constant



(iv) T ferarfir o o fore forvrar wet smerer oo =) wafifa @ | 5o o ot enrfiar efi- %

o q >

(3) sin0 () cosOH (9) tan0 (%) coth
For an isolated object, the graph between potential and charge is given below. The capacity of

an object is-

6

o q
(a) sin6 (b)cos6 (c) tan6 (d) cot6
(v) Tk 3T 19 sIg- TX ST TTalre] sl & @iieh- Y

(37) fasrifa e sear ® | () FAFL T FoTHH Tl & |
(@) forarifa et Tear | (@) AT T FSH 52T |

On increasing the temperature of a conductor, its resistance increases because -

(a) Relaxation time increases (b) Mass of the electron increases

(c) Relaxation time decreases (d) Mass of the electron decreases

(vi) Toh il Wl AR H gl (r)eh BT <{sTehla &R0(B) H €I STel e i STt U1 - %

(3 ()
B B

¥) ()




The graph shows the variation of magnetic field (B)with distance (r) from a long current

carrying wire is-

(a) (b)
B B
r r
(c) (d)
B B \
— 7 ——
(vii) G SAfreTereh 9aTef o fore &t m @ - 2
(3T)x=1_°fur=0 @)X:O_o[urzl
@ x=-19p=0 @ =09 p, =-1
The perfect pairs for a superconductor substance is-
(@ x=1and p, =0 (b) x =0 and p, =1
(¢) xy=—1and p =0 (d x=0and p =-1
(viii) TRt aATICTeRT ShT TSIahed L @ | TIelTS o &Rl ol 3 Tad §T 38k il oh S SeTe 2
T T S ST AT T 59 Sl T STk 8l - %
L L
(3) " (4L (|) 16L () T

The self-inductance of a solenoid is L. Keeping the length and area same, the number of turns
in the coil is increased to two times. The self-inductance of the solenoid will now be-

(a) % (b)4L (c) 16L ) %

(ix) <1t & o 9 AT Gue <[eieh i & T A 3TR B ol SHAE 3787 o STfQwT ok ohl fa=m & =t

ST dsl- A B %

(37) T A T a7 IRG B B | (&) el B H & A Bt 7 |
@ ATIBIM AT R o femd 8| (9) A9 B H It amw fomfa feam # 2|




In the diagram shown if a bar magnet is moved along the common axis of two single turn
coils A and B in the direction of arrow then-

A B

B —
N §

(a) Current is induced only in A.
(b) Current is induced only in B.
(¢) Induced currents in A and B are in the same directions.
(d) Induced currents in A and B are in opposite directions.

(x) Tk TEHIH 220 aed TeaTad! AU ferTam=t sht S@Teht 2200 e hidl 8] Al T
i Tt sheett & 200 B &1 A srorfiven sreet § % ) dear g - %
(31) 200 (@) 100 (@) 50 ()20

In a transformer 220 ac voltage is increased to 2200 volts. If the number of turns in the

secondary are 2000, then the number of turns in the primary will be
(a) 200 (b) 100 (c) 50 (d) 20

(i) ToreIa e i o it ferera 3R Seehier wfawr Fafnd ard 2- %
(37) T & o 5 v 3Tk Heal o1 Shafl=at 90° &Il &
() T & e o e eme swhen &
() TR Serad famT & Tiq ek Te 1 el 90° Tl &
() TR Tsferd fa=mr | ol SHH et H
The oscillating electric and magnetic vectors of an electromagnetic wave are oriented along

(a) The same direction but differ in phase by 90°

(b) The same direction and are in phase

(c) Mutually perpendicular directions and differ in phase by 90°
(d) Mutually perpendicular directions and are in phase

(xii) 40 ST h1shH L1 shT Ueh 3Tt o1 25 HHT iehd gt o STadel il o Hoeh | &, Al SIS Al

91feh B %
(M —-15D (&) —6.5D " +6.5D () +6.67D

A convex lens of focal length 40 cm is in contact with a concave lens of focal length 25 cm.

The power of combination is
(a) -1.5D (b)—6.5D (c)+6.5D (d +6.67D



(xiii) SToRTRT 361 foRT0T ohT Ut STTTeh TXTer EWel & STalfeh ( i, =5hifcieh ShivT, i=3ATHH =hI0T) /
(37) Toreor Tre e & foret wrem § STt 2 U i < i &
(@) Toror Te wre @ fore Aremm A S 3 U § >i, @
@) fortor foret wream @ o wrem O AT R e i > i, B
(@) oo fore e G wem AT A ST U i < i, &
Total internal reflection of a ray of light is possible when the ( i.= critical angle, i= angle of
incidence)
(a) Ray goes from denser medium to rarer medium and i <1,
(b)  Ray goes from denser medium to rarer medium and i>i,
(©) Ray goes from rarer medium to denser medium and 1 >1,
(d)  Ray goes from rarer medium to denser medium and i <1,

(xiv) I o ST H 1 ReeTe o oft=r oht gt 1elt wel fkere wel o oh sl ol gt gt ot W {3
EISEE ¥,
(37) Srafetfeia Wi | (30) T &Y STt |
(@) et B st | (&) =TT St |
In Young's experiment, the distance between the slits 1s reduced to half and the distance

between the slit and screen is doubled, then the fringe width

(a) Will not change (b) Will become doubled
(c) Will be half (d) Will become four times
(oxv) SRTRT TorEId STl o ShI0T 9T IS © Scafoid getargi ohl st 3l - %

() whTeT 3t efforam qX i 7t ot ©

(&) Srafcret et T STEfRrur it e et 2
(&) STTafere Srehre 2T <fisret < Sfcre ATt 2t &
() SATATCI SeRIRT 1 STdT o HHATA BId &

Kinetic energy with which the electrons are emitted from the metal surface due to
photoelectric effect is

(a) Independent of the intensity of illumination

(b)  Independent of the frequency of light

(©) Inversely proportional to the intensity of illumination

(d) Directly proportional to the intensity of illumination

(oxvi) HETE I o =ITaH H o6 foTT 3T 30T o TehTUI ShI0T T 0 Bl 2- 4
(37) 180° (&) 90° ) 0° (@) 120°
The value of scattering angle of alpha particle for minimum value of impact parameter is-

(A) 180°  (B)90° (C) 0° (D) 120°




(xvii) BT ATV T ST EEAT T ST 1: 27 8] $7ok AR Bcel HT STITI EITI- %
EF1:27 @&MHl:1 @1:3 @1:9
Two nuclei have their mass numbers in the ratio of 1 : 27. The ratio of their nuclear
densities are-
(a)1:27 (b)1:1 (¢)1:3 (d1:9
(oviii) T & & Tt aTeIfiE @- %
(37) T (F) BEHRH (H) ez ()udmt

The accepter impurity in following is -

(a)Arsenic (b)Phosphorus (c)Indium (d)Antimony
2. Reh wIHl & gfd HIfg (i 9 x)

Fill in the blanks (i to x)

o

(i) T SAferehan Tor=[a &rt S8 i3 TIgd ATeaw foT ¥ISH o e L Hehdl o, 3§ HIEH

)

.......................... FEATA R | %

The maximum value of electric field that a dielectric medium can tolerate without its electric

breakdown is called ..................... of the medium.
(ii) ToreIe aTeeh et ot J AT & T R T Far g | %
The value of e. m. f. is does not depend on the ................. of the circuit.

(iii) Toreft 52 <{stehizt &1 H rcferd SrraTel el <61 et STel <siehe &1 o STeield a1 & dl 36
T T A HAE ..o BT %

When the plane of a current carrying coil is suspended in a radial magnetic field is

perpendicular to the magnetic field, the torque working on it is..................

(iv) Torett +ft <iz T & oA ATl ot ToTeh o Tl BT ... FATE | JZ

D

The total magnetic flux passing through any closed surface is always ..............

(v) Foreft st o forpa em <t Seafr (ST <foreh & haefl o el ... AR FRTEA S| Y

The ccoovvvei motion between the magnet and the coil is responsible for generation

(induction) of electric current in the coil.

(vi) Toret Torera <[eehir T o Tore[a &1 T STRIT 60 Sliee/HieR & | AT T ek SATHIRT H €A1 &l
ql 58 YhIT &1 T AM........ &I | Y




In an electromagnetic wave, the amplitude of electric field is 60 Volt/meter. If the wave is

transmitted in free space then the magnitude of magnetic field will be...............

(vii) et 3Tarae U St RTadeh Tdg o <t T AT T fohet STqrEeff uered & ek o uX

The intensity of image.................. when the lower half part of reflector surface of a

concave mirror is covered with an opaque substance.

(viii) "SSRTIT T JRTET T AT UT SR S B Tehdl 2] I8 TREL............ FEA S| 4

'Darkness can arise when light is mixed with light." This phenomenon called...........

(ix) 15V HSi 1 RIS BIEH 7.50 eV T Bt o forell 9Td o I8 T AU hidl 8 al f=et
g FT AM........ B %

A photon of energy 15eV is incident on the surface of a metal of work function 7.50 eV. Then

the value of stopping potential will be...........

(x) AR FOMH. ... T 2 Al STehl & Siet axarees THT 8| JZ

Ifo. of two particles are equal, then there de Broglie wavelength will be equal.
3. 91 o=l & SR TS 9 &l ufth 7 ST

Give the answer of the following question in one to two lines.

(i) Toreft =ITeteh o fTe 31 - @ T, 3 T, RV I [ 8 37 FAeR S e e | @9 T, 9 T,
& forerent W AfeeR @ ST R 2 T 1

T:

I

The voltage V and current I graph for a conductor at two different temperatures T, and T,
are shown in the figure. Which of the highest value of temperature T, and T, is more and

why?

(if) Torera aresh a1t ¢! 3R 3Tiqih iy 'r' St Tk A sl el Siarer 'R ' | ST foha ST @
| < Ifcrrer R OX et o1 0 fafau | 1



A source with e.m.f. 'e'and internal resistance 'r' is combined with external resistance 'R'.

Write the value of voltage on resistance R.

(iii) Torelt waTef 3 reehi et (H), Freeh (M) T rarehia &1 (B )i wvaiqg fafan | 1

Write the relation between magnetic intensity(H), magnetization (M) and magnetic field

(B) of a substance.

(iv) Torelt BT T <ok T eThid AT 0.48J/7 & | Toieh o b5 | 10 HEHIET T g T =k h
31e1 X fboret fopeft foig o <ferehier & =t IaTor T <hifSg | 1

The magnetic moment of a short bar magnet is 0.48.J/T .Calculate the magnitude of the
magnetic field at a point situated on the axis of magnet at 10 cm apart from the center of the

magnet.

(v) Torell pueeht @ wafed o # aieErde st L o |rer 3aH R fored aresh st o /i | foreror
1 3 o 1T AT ©IT | 1
Plot a graph showing variation of induced e. m. f. with the rate of change of current

flowing through a coil.

(vi) fereema em st ufea Sifser | 1
Define displacement current.

(vii) Tehed T3rt grr ferardr 3 foaw st st dterar feraeor o s | 1

Draw the intensity distribution of the fringe for diffraction by single slit.

(viii) 3T &Tq 3l it P Q o Torg el forfar (V) & STafer (v ) 3 st IToh ST TR e | 370 &
forer eTq) =T Tl et 3fereh BT 31 T2 1

Vo

S
v

The graph between the stopping potential (V,)and frequency (v) for two different metal

plates P and Q are shown in the figure. Which of the metals has greater work function and

why? p




(ix) B TR & AThIT Tera ARhaT T ST ol @i § 2 1

Why do light nuclei always participate in nuclear fusion reaction?

(x) BTFEISH WAV o S Aied o feedTa aftehedn fafag | 1
Write the second hypothesis of the Bohr Model of hydrogen atom.

YUs— ¢
SECTION-B

4. e oot # wener eTaST oAt &5 L@ g S 2-

(37) favaiat v, - v, 1 fore sy |
() Q | P T Ueh BN YN b1 of ST | &1 T hT M i o foreg 1Ty |
(®) Q 3R P % Hed 7 AT 6T Ferfcrst Sefl & 37 1 foreg sy | 1%

The field lines of a positive point charge are shown in below figure.

(a) Give the sign of the potential difference V, -V,

(b) Give the sign of the work done by the field in moving a small positive charge from Q to P.
(c) Give the sign of the potential energy difference of a small negative charge between the
points Q to P.

5. (" SIS ST o ST B hl GHET e & ' B! H Tiead W $6 Yeehid &1 o dieied

T Tt =t 1y ' & =TI S Al =T 9 o Rl o wed Ui e o areeh st 3rd i |

AT o ST | 1%




A metal rod of length'/' is placed normal to a uniform magnetic field 'B' and moved with a
constant linear speed 'v' perpendicular to the magnetic field. Then find the induced motional
e.m.f. between its ends. Draw the necessary diagram.

6. Teh FohIRT sTod FN Teh HLA FSoll S0 Uoh il Aled for § GR11T STER T &id ¥ SIS ¢ 3
T =ht sie st T ST TRIT € SR e THE TEITd T Tl 2hl 3 Wi Hcil o et TS Hl1d qad

SIeRTST STes shT TIHeh (31) Sed & (T)Hed & (W)qREldd Edl 8 wrorafed swdfg | 1A
@

sgooeo = '

[___47\___:-“_1

)

|

A light bulb and an open coil inductor are connected to AC source through a key as shown in
figure. The switch is closed and after some time, an iron rod is inserted into the interior of inductor.
The glow of the light bulb (a) increases (b) decreases (c) unchanged as the iron rod is increased.
Give your answer with reason.

Q@

[ sgooeo = '

[___47\___:-“_1

)

7. For ¥ fow 1T et o SIS g i ffefsr <6t feerfer 3ra shifsig 1%

f= +10, -10 +30 cm
O{

«—30cm —

S A

Find the position of the image formed by the lens combination given in the figure.
S= +10, -10 +30 cm
O {

«—30cm —*

S A



8. STeT 31 ShITHd AICRISE! o ofi<l H AIcRISeE shl Teh <fiert ST i S[HTAT SITAT @ 1 JTCTHA SehTeT shi
frerar o 9 aret uftad T st fereremT Shife | 1%

Discuss the intensity of transmitted light when a polaroid sheet is rotated between two crossed

polaroids.

9. 2T o Toferdt s # farfict o offer i gl 0.28 mm 8 T wat 1.4 #fiet i gl v @ w8 |
<TH Tobt wef =rqpel W fost o st o gt 1.2 cm It 1% @ | SRITT # ST | fofw T Srehrst <6
SRS RIREN IS 1%
In a Young's double -slit experiment, the slits are separated by 0.28 mm and the screen is
placed 1.4 m away. The distance between the central bright fringe and the fourth bright fringe
is measured to be 1.2 cm. Determine the wavelength of light used in the experiment.

10. HATEEE o1 TehTe Toreld EHishor sgfeae =hlfS | 14

Derive Einstein's Photoelectric equation.

11, "STSEISH ATV & Sae ol e STl SRUTCH BIdl & |\ I8 o T qRITaT 82 AT Joirg 1 oht
5t STl IATCHR BIT QT 3T FILOTTH STH BielT? 1%

"The total energy of the electron in the hydrogen atom is negative." What does this fact

indicate? If the total energy of the electron was positive than what result will have been

achieved?
12. qiewTiore <hifsig -
(i). Yt afereaar (ii). 5o &t 1%
Define:
(1) Radio Activity (i1) Mass defect
13. St Sig Faid o ST W =Teieh, STt 3T 37, =Tt | i fafiay 1%
On the basis of energy band theory, write the difference between conductor, insulator and
semiconductor.
Yls — Y9
SECTION-C

14. Torgget Tor o shreor Sweht 31er 7 feera forelt foig e forgga &t ot 9t oot <hifSY | Sfraredeh =t
SATST | 2+1=3



Due to the electric dipole, drive the formula of the electric field at any point located on its axial
line. Draw necessary diagram.

Ir /OR
TISH o FRIT G ST elTS oh Ueh THT ST Al A1 o Heor forelt foig ot ferege &t sh1 =disten
ST IS [STTervaeh = a1y | 2+1=3

By the Gauss's law, derive the expression of the electric field at any point due to a similar

charged straight wire of infinite length. Draw necessary diagram.

15. (i) Searerd! e uftaer ¥ S7iGd STih o sdsteh ITH hifSTT |
(ii) SeaTardt aftae & yearedt e I = 4sinf  geare! aieedt V.= 200Sin ( E)

3

B aie 7 &1 ofie w1 Y o ife | 2+1=3

(1) Obtain an expression of average power in AC circuit.

(i1) In an alternating circuit, if alternating current I = 4sint and voltage V=200sin(Wt+Tt/3) then

calculate the average power dissipated in the circuit.
Ir/OR
(i) TS T T & 2oft L-C-R wieaer bt St aTafi i shifse |
(i) 30MUF T Ueh ST WRITRST 27mH o Sehed © SISl AT 8] U9l o Heh alei shl ST J1d
GRS 241=3

(1) Determine the resonant frequency of series L-C-R circuit.

(i1) A charged 30ULF capacitor is connected to a 27mH inductor. Find the frequency of free oscillations

of the circuit.

16.(i) fesartor st ity i |
(if) 9T T TemeprlY =T qiaer o sTse |
(iii) few e St de fomr @ weiftra arferers -
-SRI ST 315, ATCTeh, p-Jeh T TG, eIk AT ST 375, ATeTeh ITeieh 1+1+1=3
, T 9
E T -------------------- TG FM TR
g
E *El,‘ :



(1) Define rectification.

(i1) Draw circuit diagram of a full-wave rectifier.

(ii1) Semi-conductor related to given energy band diagram is:

n-type semi-conductor, p-type semi-conductor or intrinsic semiconductor.

Conduction Band

E,
& T
g}) .................... impurity energy
E level
%o 9
g 1%
Valence band
(T >0K)
J1/OR
(i) T feg e fem # gfer Y ot I fetfag
e . =T N
NV Fovta iem
fravft s
(ii) Ik Y T iy ot sHT3Y
(iii) Afe Froreft Hopd T AT 60 Hz 21 at qut 7 faBeprl H {4t €kt ol Srraf foherT Bt
1+1+1=3
(1) Write the name of device "Y' in the following given diagram.
LN N Y 0 Y A
AN N Output Signal
Input Signal

(i) Draw the circuit diagram of device 'Y".

(1i1) If the frequency of input signal is 60 Hz than what is the frequency of the output signal

in a full wave rectifier?

YUls—q
SECTION-D

17. | <ehi & (B) H & § 0 3h10 ST §C v o & Tfcrfiet forell erraifRra shor o o et
ECEREREIRENIRIRERCEARERER Ity

Teh SATRTA 0T Tk HHT <[l &5 H & & 9 I01(0° < 0< 90° ) sHTd gL farwlieT € | 36k
HTIAHTA o TSI ST oh I 3 TTH HIS | ST 07 31 sreferT 71ft =l FwTiar g7 ATHifohd
IEEECIHY 142+1=4




Write the rule of finding the direction of magnetic force acting on a positive charge particle

moving with velocity 'v' and making an angle 6 with the magnetic field(B).
A charge particle is in motion, making an angle 0 <O° <0< 90°) with uniform magnetic

field. Obtain the formula for time period and pitch. Draw labeled diagram representing the

helical motion of the charged particle.
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Write Ampere's circuital law. Obtained and expression for magnetic field on the axis of a

current carrying long solenoid with the help of ampere circuital law. Draw necessary diagram.
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. 1 1 1 .
Derive lens Maker formula— = (n,, — 1) (— - —j . Here are the general meanings of the

Rl 2
symbols used in the formula. Draw necessary diagram.
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Drive the formula for the magnifying power of a compound microscope if the final images

formed at Infinity. Draw the necessary diagram.
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