gfenforat & foru ama fdyr :

GENERAL INSTRUCTIONS TO THE EXAMINEES :

1) wenef Ty 39 J9-uF W AT stfaria: e |

Candidate must write first his/her Roll No. on the question paper

compulsorily.

2) @t I W AEE § |

All the questions are compulsory.

3) &l TR IR G TS IT-GIEaehl 4§ ot |

Write the answer to all questions in the given answer-book only.
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4) T ol 9 srafes @vg g, 37 @t % I us 91y & o |

For questions having more than one part, the answers to those parts are to

be written together in continuity.
5) W9 U o feedl 9 7S Tk O Rt wehr Y Jfe / A / feiemam g9
T f&=) wTr % wod I & wE A |

If there is any error/difference/contradiction in Hindi and English versions

of the question paper, the question of Hindi version should be treated valid.

6) W 1 IR o1& & qd T 1 T 3799 oG |

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

7) U SHTH 14, 15,16, 179 18 T T=aiieh foehed 8 |

There are internal choices in Question Nos. 14, 15, 16, 17 and 18.
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SECTION — A

1. Sgfaehedl S99 (i § xviii) : IR ToA1 % I 1 a1 foeped =3 L I

o i forfm |

Choose the correct answer from multiple choice questions (i to xviii) and

write in given answer book.

i) ¢ T THET ThaHH AR 3 T0a det TOATIHR Toh GER o THTT

@ g dl fomg 1,279 3 W fogga & shuet: g

+0 +0
+ +
+ +
oLl 2 N
+ +
+ +
&) 0)
31) _909
2e,  2g,
G O
g‘) B _>0
80 80

[72]

a) E, O, E

80 80

(0} (0}
PR 0

%) 2g, 2g,

If two identical uniformly charged infinite sheets are placed parallel to
each other as shown in diagram then electric fields at points 1, 2 and 3

respectively will be

+0 +0
+ +
+ +
Iy 2 +
+ +
+ +
(e 0
A) _909_
2e,  2g,
G O
C) ) _90
80 80
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i) Al Forell a%q W ‘A’ Soiggi4 U1 ‘B’ ici fed &1 a 9% W A o™
&I - (W& ¢ = 37Tl hl 4 3h1E 2 ) %]
) (A+B)e d¥) (B+A)e H) (B-A)e %) (A-B)e
If any object contains ‘A’ electrons and ‘B’ protons, then total charge on
the object will be — (where e = basic unit of charge)
A) (A+B)e B) B+tA)e C) (B-A)e D) (A-B)e

i) Topel =ITeteh 1 Hde W R forld &1 (E,) 3R et dga fova (V) &, @
aTeAh o ToTC Tl o 7 [V]
H) =T H E Heldl A §
¥) E,fad 2 3R v, alada 8
") V, T 6 %5 ° Tdg I qiafdd gidl 8
3) et W aHl wE Va2

If Electrostatic Field (E) and electrostatic potential (V ;) on the surface

of a conductor then correct statement for the conductor is
A) E,is non zero every where in the conductor

B) E, is constant and V, is variable

C) V,, varies from centre to surface of conductor

D) V,, is throught constant in the conductor

iv) JEa fgga o Sro fava (V)1 99 9 gt () & 9§ T8 999 8 [%]

3) Vocl ) Voci2 ) Vor %) Vor’
r r

The correct relation between the value of Potential (V) and distance (r)
due to electric dipole is

A) VOCl B) VOCL2 C) Vor D) Vor?
r r
v) Tiasfierar =1 SI AT 8 [%]
37) m?yv s ) m! v? s ) m 2yl s! Q) m ! v s

The SI unit of mobility is

A) m?v s B) m' v? §2 C) m2vls! D) m ! v? s
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vi) T ToRIa STe™ q 97 v GEh &F B H guh &5 @131 o dgad Tid

TG 8 | AT o ST I BT 9 B [2]
) WA W ¥) I
q) o ?) IRTEe

An electric charge q is moving with velocity v in a magnetic field B
perpendicular to the magnetic field lines. The path of motion of the

charged particle will be
A) Straight line B) Parabolic
C) Circular D) Hyperbolic

vii) fereft fcorgeeh waref i smmafere Jaeeiierar (1) @ e Taf (x) ? |
39 fou FAfdfgd d - AR Aw @ 2 [4]
) w=05x=-1 ) u.=-05x=1
q) u=-05x=-05 Q) M=05x=05

A diamagnetic material has relative permeability (1,) and magnetic
susceptibility (x) which of the following value is true for this ?

A) w=05x=-1 B) u,=-05,x=1
C) w,=-05,x=-0.5 D) w,=05,x=0.5

viii) qd & ufvem fean o foud 4 m o Hien Sfas =rers aR 0.2 x 10T %
9l o Y & o &S Tk % ATad 5 m/s hl A H R @2 |

TR o &Rl o v Sia fora argeh @1 g [%]
) 40 x 1074V ) 4x 104V
) 8§x 107V T) 4x 107V

A 4 m long straight horizontal conducting wire situated in the east to
west direction is falling with a speed of 5 m/s perpendicular to the
horizontal component of the earth magnetic field of 0.2 x 10°* T, the
electromotive force (emf) induced between the ends of the wire will be
A) 40x 107V B) 4x 10V

C) 8x10°*V D) 4x 107V

SS-40-Physics [Turn Over



Eﬁ 6
ix) o o1 o <ar 8 [%4]
31) Y@ ary w1 i 3 feen @Fi
¥) Ufa faegaaTes st 1 qimm
) G g 1 giEmn
2) Ui R femm

Lenz’s law gives

A) Both magnitude and direction of induced current
B) Magnitude of induced electromotive force

C) Magnitude of induced current

D) Direction of induced current

X) Ueh TG hl g&Fdl 100% 8 | $8eh! Tities o fciaes pusferat o yanfaa
B TEl 9T 1 UM 4 : 1 8 1 39 HUSfordi T dieedl Sl AT & [¥4]
) 2:1 9) 1:4 q9) 1:2 g) 1:1

A transformer has an efficiency of 100%. If the ratio of currents flowing
through its primary and secondary coils is 4 : 1, then the voltages across

these coils are in the ratio
A) 2:1 B) 1:4 C) 1:2 D) 1:1

Xi) Teh ARG 0T ST ATRITEET 6 QI 3R 50 MHz g & e il

2 | TIeTh g I7a— gaehi aUN <ht 3Tgfd anft [%]
31) 50 MHz §) 100 MHz
g) 25 MHz §) 250 MHz

A charged particle oscillates with a frequency of 50 MHz on either
side of its equilibrium position the frequency of the magnetic waves
produced by the oscillator will be

A) 50 MHz B) 100 MHz
C) 25 MHz D) 250 MHz
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xii) 1§ QR WA fG@Td T n, IS o Hid o Teh 8 1 n, FTATD
% 59 $US H SR G K odl 8, dl n, & n, ALY &l 494 & [¥]
37) n; >n, ) n; <n,
g) n;=n, T) HIAT A B

While performing a trick, a magician makes a glass lens of refractive

index n; invisible by putting it in a liquid pool of refractive index n,
then the correct relation between n, and n, is

A) n;>n, B) n, <n,
C) n;=n, D) The information is insufficient
Xiii) SeRTIeh g YA Bid & [¥]
) TRI hT T §) TR T U1 ST=ANEh TTa
H) ThT I fagmo I EINEEIRCERE]
Optical fibres are based on
A) Scattering of light B) Total internal reflection of light
C) Dispersion of light D) Diffraction of light
Xiv) el JehTST o g o WA § foadq Ued urea grar 8 | A it TehTst i
AT ThIST | deelT 9 al [%4]

31) foad s =Ie & St

¥) foada a9 ugd & @AW ©WH

g) faada dg gt g s

T) faada <€ (Ui &9 9 e g ST

A diffraction pattern is obtained using a beam of blue light. If the blue
light is replaced by red light then

A) Diffraction bands become broader
B) Diffraction bands remain same
C) Diffraction bands become narrower

D) Diffraction bands disappear completely
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XV) Trer faafua g 2 [72]
31) forga & g
q) FEhT & g
H) gl faga &F 9 g & g
Q) A @ geehid & IR T & TR & °
Protons are deflected
A) by electric field
B) by magnetic field
C) by both electric field and magnetic field

D) neither magnetic field nor electric field

xvi) SR % SER, ATHEH o6 AR 3T A1 el H qHGRAT HLd Y ST

I GaT B [72]
#) L=h a) L=2"

27 T

2h h
R L=

According to Bohr, the angular momentum of an electron revolving in

the fourth orbit around the nucleus will be

A) L= 1 B) L= 2h
2n T
C) L= 2h D) L= h
27 4
xvii) TR 1 ARAT (V) F GHH G&AT (A) & HET T8 T6Y & [%]
HA) VoA’ d) VoA’
A) VoA 7) VoA
The correct relation between volume (V) and mass number (A) of a
nucleus
A) VocAs B) VoA’
C) VoA D) VoA
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xviii) ST LG 2 [%]
3A) In ¥) B q) Al g) P
Donor impurity is
A) In B) B C) Al D) P

2. T&a waEl 61 gfd T (i 9 x) |

Fill in the blanks (i to x).
i) 9y = fou qeya amed &1 o V/m B g | [¥4]
The value of dielectric strength for air is V/m.
i) wfcRishar =1 sqohn HEATT B | [v4]
The reciprocal of resistivity is called
iii) TfATfTeRT o WM& JEh & (B) BT | [%]

The magnetic field (B) outside the solenoid is

iv) fopelt Tered & e (M) @ g&ehid digrar (H) 1 AT
e B | [%]
The ratio of magnetisation (M) and magnetic intensity (H) of a
substance is called

v) SeaTadt amr S Zalt ol foega ot o uftafda a1 8 1 [14)
AC generator converts energy into electrical energy.

vi) foeamm g/ w9g & @y giafdd 89 a9 & & BRI
3cq BT & | [¥]
Displacement current is produced due to the time varying with

field.
vii) Teh T YU 3l Ik Gl 7 cm @ q1 S8l dshdl sl cm
| %]
If the focal length of a spherical mirror is 7 cm then its radius of
curvature will be cm.
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vii) If¢ frdl & T & AT 2\ 1 AT &, a1 5h TTa

1X)

X)

AT BT 2 | [4]

If there is a path difference of 2A between any two waves then its
corresponding phase difference is

1 eV &1 91 JREAg | [%]
The value of 1 eV 1s J.
TAFHN I g T8 H T R % U 3TEwash =_EaH Sl el

HEd 2 | [%]

The minimum energy required to remove electrons from the metal
surface 1s called

3. Toeiferd Tl o ITR Uk @ | ufdd | G (i 9 x) |

Give the answer of the following questions in one to two lines (i to x).

i)

ii)

gTq3T shi FfcRighar sl g (T) R e w1 g3 fafau | [1]

Write the formula for the temperature (T) dependence of resistivity of
metals.

e o o= o forga e 161 9 fafEw | [1]
2.5A LA

N vl
24 S T

1.5A I

Write the value of electric current I in the given figure.
2.5A LA

// >1.5A
ANy

1.5A I

y

2A
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iil) FEh T (M) i et Jahd s THEHH Johid & (B) H @ 7 |
TETereh TARN STaEAT H Jeehid T3 hl Jeehid fRAfas Hal o o faafaw | [1]

A thin magnetic needle of magnetic moment (M) is placed in a uniform

magnetic field (B). Write the value of the magnetic potential energy of
the magnetic needle in its most stable position.

iv) geehcd o foTT TRE 1w fafEu | [1]

Write Gauss’s law for the magnetism.

v) ®Ue 1 forga gashia Swor o1 fem forfaw | [1]

Write Faraday’s law of electromagnetic induction.

vi) foea gehrr Waen o 3cq=1 Tl o1 faferon (aam) & = forfaw | 1]

Write the name any two radiations (waves) produced in the

electromagnetic spectrum.

vii) Ueh foig ©Id & TTENT TR § Icq~ 0T T Tohor o ST | [1]

Draw a ray diagram of the wave front produced by light diverging from
a point source.

viii) RTT foregd wwTe H, STdfaa fafeRter shi STe qen fove =i R @
ST & | G Yeht=T shi sl § g shi ST df FehTeT foreld 9my oX o
IYTE 9= ? [1]

In the photo electric effect, the frequency and potential of the incident
radiation are kept constant, what will be the effect on the photoelectric
current if the intensity of light is increased ?

ix) UEHI-huT JhIUA ST H Teg Y=t bl IR Hife | [1]
Define impact parameter in Alpha-particle scattering experiment.
X) 2 g uerd i Sl GHged i TUHT HIfT | [1]

Calculate the energy equivalent of 2 g of substance.
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Qs -9
SECTION - B

freafetiaa eremedes Tt & I fafe |

Write the answer of short answer type questions.

4.

fifeRd o fote Tmfava gss SIS |

31) THaTH faga &= & fore

¥) e fua & geam gamE & foig [34t+¥=1%]
Make a equipotential surface for the following.

A) A uniform electric field

B) Nearly placed two identical positive charges.

Ife T Pecil H U 2S T +3A T — 3A uREfad &t 8 a1 12 V &l dicedt I grar

2 | HSt T TIIRbed AT HIT | [1Y]
If the current in a coil changes from +3A to — 3A in 2S, a voltage of 12 V is
induced. Find the self inductance of the coil.

7.0 mH %1 T I[E S 220 VT 91d 8 Je1 & | Il¢ Fid 1 3 100 Hz &
a1 9ftaer w1 SRR Sfaerd 1 HifT | [1%]

A pure inductor of 7.0 mH is connected to a 220 V source. If the frequency
of source is 100 Hz. Find the inductive reactance of the circuit.

fopelt Bt g o Mgy g Afaeht 1 wiehd gRAT HUS: 176 cm @ 8 cm
8 | Qe Sl 3TmaeA e i Mo I | [1%]

The focal lengths of the objective and eyepiece of a small telescope are 176 cm
and 8 cm respectively. Calculate the magnifying power of the telescope.

gTSTY o 0T fgIed & JehIe o WIadH o g &1 sea— i | [1%]

Derive the law of reflection of light from Huygen’s wave theory.

Tl Uleiise TSRl gaur feemd o ead & | $9 W disal [ 3l Teh YehtsT 4ol
At grar g | i weersr <kt e 31a Hifsw | [1%]
Two polaroid whose polarization directions are perpendicular to each other.

A light beam of intensity I is incident on each of them. Find the intensity of

the emergent light.
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10. 50W % Sos & Icafsld Tedeh Hie o Foll 5x 100 J 2 | ufq Yehvg Ieqta
I hl TE&IT AT H | (1]
The energy of the each photons from a S0W bulb is 5 x 107" J. Find out the
number of photons emitted per second.

11. WU % SR Higd i I3 gl HIHI3Ti i THET | [1%]

Explain any two limitations of the Bohr’s model of atom.

12. T=IfeRd ol gieaTiva <RIfT |
) T
q) UH] GEIHH A [Zat+¥i=1Y]
Define the following.
A) Isotopes
B) Atomic mass unit.

13. i 3reiarere wa Mgl =TS § 3= T HifSU | [1%]

Explain the difference between intrinsic semiconductor and extrinsic
semiconductor.

Qs - ¥
SECTION - C

frafafga Sesaeas i & I T |

Answer the following long answer type questions.

14. TRE % oW g UhEHE A Uad Melld @it o STl foRa & 1 et
I~ HIT | 3TFYIh o THTST | [2+1=3]
Derive an expression for the electric field outside a uniformly charged thin
spherical shell using Gauss’s law. Draw the necessary diagram.

JYET/OR
fora foga & SR 3weh! foyada a1 W feua forelt fog W foea & &1 93
S 1Y | JTaeeh forsl S5 | [2+1=3]

Derive the formula for the electric field due to an electric dipole at any point
on its equatorial plane. Draw the necessary diagram.
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15. 31) YcImEd 9N o 9 HET gol (rms) 1 TRETNG HIfT |
§) U A LCR 9Oy, S JoAmad dieest |id d &1 &, o Srqardn
SIS 1A hIIVT | [1+2=3]
A) Define the root mean square (rms) of alternating current.
B) Determine the expression for impedance of a series LCR circuit which
is connected with alternating voltage source.
JAYA/OR
) TEHR | fagra W s gar ® ?
&) g Fifsr o vk sk & forelt St 1 3 mrew wifda s
Bl 8 | [1+2=3]
A) On what principle is a transformer based ?
B) Prove that the average power supplied to an inductor over one complete
cycle is zero.
16. AT fesehrtl 1 IiUY ot SR 3ol HRITT ohl THSATST | [1+2=3]

Draw the circuit diagram of half wave rectifier and explain its working.

3AYA/OR

p-n Gt fmior 6 ufshan o 31veme v fomor amy o gugst | SrEvas
SHIST | [2+1=3]

Explain the drift and diffusion currents in the process of forming a p-n

junction. Draw the necessary diagram.
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T ug -2
SECTION -D

frefetiad faurenss Tt o I fafay |

Answer the following essay type questions.

17.

18.

Teh UM Jehd & H STIAThR e[d 9RT 9191 W o S0l i I Foa
Hifre | savas o SRy | [3+1=4]
Derive the formula for the torque on a rectangular current loop in a uniform
magnetic field. Draw the necessary diagram.
3AYA/OR
T HEol TearHIS hl FATEE 1 ATHIfRd Tt AT | fag hif foh g&=hl
T Gotean (%)Eﬁ?ﬁ 2 | (ST&f Gehdl o &= A B 1) [1+3=4]
Draw a labeled diagram of the construction of a moving coil galvanometer.
: ... .. . [ NAB
Prove that its current sensitivity is T .
(Here the general meaning of these symbols.)
‘ 1 1 1 o
T e : =(n,, _I)KK_R_]W HIT | (FRT Ferdl o T 31 B)
1 2
AT feptor o ST | [3+1=4]
Derive lens maker’s formula 1 = (n, —1) 1) (Here are the general
f R, R,
meaning of the symbols) Draw necessary ray diagram.
3AYAT/OR
T GEHCRN ohl YT &Hal o1 3 T hilQ Ifg 3T~ Jfdfes 3= T
§AT 8 | 3TMavIeh fontor faa sHmET | [3+1=4]

Derive the formula for the magnifying power of a simple microscope if the
final image formed at infinity. Draw a necessary ray diagram.
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