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General Instructions:-

Q) There are 20 questions in all.

(i)  All questions are compulsory.

(itli)  Question No. 1 consists of fifteen (i-xv) objective type questions each of
1 mark.

(iv)  Questions No 2 to 09 are very short answer type questions and carry 2
marks each.

(v)  Questions No 10 to 17 are short answer type questions and carry 3 marks
each.

(vi)  Question No 18 to 20 are long answer type questions and carry 5 marks
each.

(vii) There is no overall choice. However an internal choice has been
provided in all three questions of 5 marks each. You have to attempt
only one of the given choices in such questions.

(viii) Use of calculator is not permitted.
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SECTION-A
Q.1. (i) The Sl unit of Intensity of electric field is- 1X5=15
(@ N/C (b) VM (c) CIN (d)Jic
faga &= & daar &1 Sl 9=s 2 |
(@) N/C (b) VM (c) C/IN (@) Jic

(i) What is the charge on a metal when 5 electrons are removed from it?
(a) 1.6x10™° ¢ (b) zero (c) 16x10 ¢ (d) 8.0x10™° ¢

IR fedl arg 9 5 selagl= sl f&ar Wy a1 9 o1 ux fha=m mder shm?
(a) 1.6x10™ ¢ (b) zero (c) 16x10% ¢ (d) 8.0x10™° ¢
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(iii) An a a-particle having charge +2e enters in a magnetic field B making an angle 30
with the direction of magnetic field with speed v. The magnetic force on particle is

(a) 2evB (b) evB (c) %2 evB (d) 3evB

UH el HUT For UR der +2e @, f¥asdr d v 21 98 gaaid &89 A
30 DIV WX GaBIA & H Yd &l 2 | S SV W P 87 & HRYT o+
qrell 9 BNIT |

(a) 2evB (b) evB (c) %2 evB (d) 3evB
(iv) Calculate conductance of a wire with resistance 5m€2?

U drR e gfaRlerddar 5mQ @ SUd! dradddl a1 siifl?

(v) Which model of atom suggests that atom is a spherical cloud of positive charge with
electrons embedded in it.

gY] & feE dAfsd 9 g8 ywanad fear & o] g9 smafl¥@ wian 2 e
399 goldcig 3ra: vernfuag 27

(vi) The magnetic field at a distance a from a straight conductor of infinite length carrying
current 1 is given by:-

(a) Uol (b) uol (c) uonl (d) Zero
2nr 2r
th e aras Al o o9 @ e 9 | Qga ot yaifza 8@ @ 2,

S9 1 g WR ST IS &7 B

(a) ol (b) Uol (€) uonl (d) =
2nr 2r
(vii) An electric lamp is rated at 50W and 220v supply find the current following through
the bulb.

% fagd ded forgar fET 50W and 220v €1 SEH | yaifzd 89 arell faga
&RT farfery |

(viii) The working of an optical fibre depends on :-
(a) Reflection (b) Total internal reflection (c) Refraction (d) None of these

Jiiftcde BIgar H drAfafer v ot 21
(a) w=rad= (b) gof snaRe w=rad+ (¢) sruad= (d) 379 4 &g 181



(ix) A certain part of electromagnetic waves is used for cooking. Name that part.

dgd JeB R BT Uh AN WM 91 DT S AT o | 39 W &1 9
qATY |

(x) 32, — 325+ B"+ X in this nuclear reaction. What does x stand for?
15 16

32, —» 325+ B+ x —> U ANI AMTHAT 4 X & &9 X |1 BHM?
15 16

(xi) The formula for energy of photon in terms of wavelength A is given by

B @ Sul & g7 i aimded L 8 fear wimar 2@

(xii) If the frequency of the incident radiation in a photocall is increased, how does the
stopping potential very?

Ife b wicldd W gsH ard fafevor @1 sngfa o1 serar wie ai favied fava
@9 yuifad sim?

(xiii) Given total energy of electron in ground state of hydrogen atom is -13.6ev . What
are the values of K.E. and P.E. in this state?

BISQIS URHATY] DI o a¥AT H fol SHoll -13.6ev 3 | $H fawAT H AIS Hol
3R Rerfasr saf @@ B2

(xiv) Net charge on n-type semiconductor is

TP N-YBR & Jefaraed R g ae 2|

(xv) Two thin lances of power + 5D and -10D are in contact. What is the focal length of
combination?

3l o9 o &ar + 5D 3MR-10D2 | 4 UH R @ €U HA © | 39 |Ilo
D BIed T 1 g

(SECTION - B)

Q-2. Two coherent sources whose intensity ration is 25:1 produce interference fringes.
Calculate ratio of intensity of maxima and minima in the fringe system. 2

] Bieve 9HT & Slrd o digar &1 aqura 2511 2, aafaswoer ded g9
2 | 399 Sferadd 3R =AaH Y &1 digdr &1 srgurd iaifery |



Q.3. Define the coefficient of self induction. Give its units. State the factors on which the
self inductance of a coil depends. 2

W Y¥Dhed bl GRAING @) fAY | sHST 9E$ I | Uh fUscll &I & Y¥dd
fo1 dR&I W R xar @ g T

Q.4. Draw the sketch of variation of resistivity with temperature in the following. 2
(i) copper
(ii) Silicon
=1 A yfoRigrsar iR aUHE @ 950 JIRE 9910
Q. I
(i) Raferat=1

Q.5. What is an electric dipole? Write down the formula for torque acting on electric
dipole placed in uniform electric field. 2

TP degd fgga a1 2?7 te dga fagga & e 9w faga &3 9 @ [ e,
S R @A drdd gl &1 g7 faRay |

Q-6. In which position in a magnetic field will the potential energy of magnetic dipole
become:- 2

(1) minimum  (ii)maximum

b gadia figa o gedra a9 4 var 1 21 sudl Refaw seif faa
Rerfa & —

(i) =g=1a4 (i) srferevas gl ?

Q-7. Write the truth table for the given circuit:- 2
-
o

}Y




fr=fafaa aRuer @ forv g aRofy 9910

A

}Y

-
e

Q-8. Obtain Bohr’s quantization condition for angular momentum of electron orbiting in
nth orbit in hydrogen atom on the basis of wave picture of electron using de-Broglie
hypothesis. 2

U® gadglid BEQIoA gwv] § n" wem ¥ g@ @ 2| goddgid @ ¥ ysfa
P IAJUR e} B RS DT YT XD 59 gcldgid & SV G471 & fog
qIgx &1 gRuofiever &1 Rerfa fAerfery |

Q-9. List the factors on which the capacitance of parallel plate capacitor depend. 2
AR wic "eTRA @1 giar &1 dsR®1 W AR ol 2 | S9a1 gt 9919 |

(SECTION - Q)

Q-10. What is an acC electric generator? Draw a labeled diagram for it. Deduce an
expression for induced emf and induced current in ac generator. 3

ac wffr= a1 8? gua feau amifeéa o a9 ac st 4 S uRRa faga
qrEd 9o iR 4R faga g @ fag g3 fAefia st |

Q-11. State Gauss’s Law in electrostatics. Use it to determine electric field due to
uniformly charged thin spherical shell. 3

Rer dgfaadl A I &1 AW qasy| e gder Mefla sra 59 o smEw
M ®Y 9 Bl 8, 39 AW g1 s9a1 faga 85 ey |

Q-12. Explain the principle of potentiometer. Draw a labelled circuit diagram to compare
emf of two cells. 3

faoraarft & oW & @ fay figia @) aaven $ifvig| s9@ 9akT gRT <1
4 @ dd fawa 31 gam 9 @1 9l @ | amifea faga uRuer gRT S0y |



Q-13 (i) An ac voltage € = & sinwt is applied across an inductor L. Obtain an expression
for the current I. Show the phase relationship between current and voltage in a phasor
diagram. 3

(ii) What is inductive reactance? A 100 HZ, ac is flowing in a 14 mH coil. Find its
reactance.

(i) ycamadt fava € = & sinwt @ 3mgfd v 9%& (inductor) &1 &t 18 2| o
4 ywuifaa &9 drefl fAga gt & fay a@ase Maifay| »9r Ire gri
favaiar 3k faga ar1 & 49 d99 qaqq |

(i) d¥@ra gfaeren @1 21 & ywEdl gaxT fower smafa 100 HZ swar
amgfd 14 MH @ gusell &1 @ 18 2 | g9 yfder fHarfay |

Q-14. In an electromagnetic wave propagating along the x direction, the magnetic field
oscillates at a frequency of 3X10'° HZ and has an amplitude of 10" 1. acting along the y-
direction. 3

(i) What is the wavelength of the wave?

(if) Write the expression representing the corresponding oscillating E.

UP dgd gaaid o’ X feem A yaifza 8 W@ 21 39 A% b1 SIdR™AEE
gea &7 &1 7 107 1 @ ik amgfy 3X10'° HZ ? | @' gaaa &5 y famm

72
(i) 39 @7 & awRUeed &1 2?
(i) 39 O & rarHE faga a7 & oy @we fafay |

Q-15. Plot the graphs showing the variation of photoelectric current with anode potential
in the following cases. 3

(i) Two light beams of same wavelength but different intensity.

(ii) Two light beams of different frequencies but same intensity.

frrfafaa aRRerfaT § gyerer fagaar ik s fawa & d=9 s Hifag |
(i) <1 fafezor e a¥rded e a9 8 uRq digar T T—3reT &1 |

(ii) =1 fafevor foeat smgfa srem—srer 81 u’g dadr g oY &1 |



Q-16. State the laws of radioactive decay. Define the term decay constant for a radioactive
substance. How is it related to half file? 3

IsAientt e & g faRae | e SAentf ugrel @ aa Rexie &1 aRwmn
forRau | a5 srefsiiaT &1 @ ©9 g&fea 287

Q-17 (i) Show by ray diagram how a totally reflecting prism of glass can be used to
deviate a ray of light through 90° and 180°? 3

(i) The refractive index of material is 1.33 calculated speed of light in this material.

fevor @ gRT ysRid @Ifoig f& &9 yerR qol andRe &A1 aren U
g&1e B fHor & 90° & HIvT @ MR 180°HivT A faafera war 2

(ii) Tt ggrel &7 Iuad-I® 1.33 2 | 39 AIH H YH1A &I a7 Iy |

(SECTION - D)

Q-18 (i) State Biot Savart’s law. Use it to determine magnetic field at axial pt of current
carrying coil. 5

(it) Consider a tightly wound 100 turn coil of radius 10 cm carrying current 1A. What is
the magnitude of magnetic field at the centre of coil.

IrRIe WRe &l i faRay | 39 e @& g1t aRErdl gsel @ sl f§g
R gedig &7 Marfay |

(i) v& geell forg® HUR 100 <UC 2| 39 Gl @I 551 10 cm 2| 94 9
1A @1 faga arT yared 8 & 2| s9 gedl & A 695 R I &7
frrerfery |

OR

Derive a formula for the force between two parallel straight conductors carrying current in
opposite directions and write the nature of force. Hence define an ampere.

(i1) A current of 5A flows through each of two parallel long wires. These wires are 2.5 cm
apart. Calculate the force acting per unit length of wire.

3l gHia] gRMErE! ared o= faudia feen o faga e garfza &8 <&@ 2 59
qrddl S AL A Tl 9d &I g3 Farfag | 39 9 31 ygfa qang |

(ii) <1 w9iaR gRmETE 9rde St 2.5cm @ g8 W@ U E | 3 4 uAS |
5A &1 faga gt yarfea & & 2| 39 AT B IHIS @dls U o4 ardl
9d Mrarfery |




Q-19. What do you mean by the rectifier? Explain the working of P-n diode as a hall wave
and full wave rectifier with the help of a diagram draw the shape of input and output
waveforms in case of help wave as well as full wave rectifier. 5

fesead™l A4 U FI1 g9 2?7 P-n fgarg faw yaR 4 " @) faes™y sk
Ui @R feedRl @1 a)E d1d drar 2 | AEifed faga uRued grT srdfafr &1
Y | 3 AR fasesdr) SR yul a’vr fasedryl &) fraer sk i aa &)
HYGAT §1¢ |

OR

Draw a circuit diagram to study characteristics of transistor (npn) in common emitter
configuration. Draw the sketch of (a) input characteristics and (b) output characteristics
for this configuration.

(i) f&€t npn gifsRex @ CE fa=ma 4 aif¥enféores & seaas & uRue aR@
CRIERS

(i) 39 fa=ma @ (a) Faw sfyenférme (1) Fria e & e S |

Q-20 (i) What do you mean by polarisation? What type of waves can be polarised ?
Explain polarisation by reflection and hence deduce brewster’s law. 5

(ii) Calculate refractive index if angle of Polarisation is 45°.

YHIe BT gaul fHd ded 27 fHd USR & AR &1 g 8ldl =? URMEdA
SR a0 & sidl & AR 30 WA & g efia sif |

(ii) srad=ni® farfery afe gaor a1 45° 2
OR

Draw a ray diagram for the formation of image of distant object by an astronomical
telescope in normal adjustment position. Deduce the expression for its magnifying power.
Write two basic features which can distinguish between a telescope and compound
microscope.

fedl @mieim x4 ufafde 999 &1 Imifea sm@ 9915w (Normal
adjustment) SH®I 3Tae &HAT BT g3 Fwfa difeig | e @i greeff six
HYFd geaefl 31 99@c d I @ Fax T 8?



