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GENERAL INSTRUCTIONS TO THE STUDENTS :
faenPiat & forg W fder —
1. Candidate must write his/her Roll No. on the question paper.
et & yTE-—ux wR uAr A AR fvarf wu @ famEm g
2. All the questions are compulsory.
it gy & afart &)
3. Write the answer of each question in the given answer book only.
TASH U & S} 4 T3 SR gRaer § € fag |
4. For questions having more than one part the answers are to be written together in continuity.

o1 9ot A aaRe @ve 2, S9e SR U 9rer & fod |

(@vs — 3)
[Section -A]

01. A fad T sgfadeda gl @ ¥dl fAded &1 999 s S} Rasr d faRag|
Write the correct answer to the given multiple choice questions in the answer booklet.

(i) R 3 & U& Udel Ml BIY &1 Fdg IR A Q, THHAE w9 faalRkd 81 91 § & $I9«r I IR 0=r<oco, H

DRI GRT I~ fagd &3 E(r) &1 ysRid a1 &, S8l r a1 & &% 4§ & ? [%4]
E@r) E() E(r)
@ ®) X
2 S

A thin spherical shell of radius R has a charge Q spread uniformly over its surface. Which of the

following graphs represents the electric field E(r) produced by the shell in the range 0=r< o, where r
is the distance from the centre of the shell?
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(i)

(iif)

(iv)

faw U form # <1 FAFER @i A 3R B Bt +3 0 3R -3¢ 377dY g9 drent § | AR & @l e I B |

I| |II| IO
@) ez 1R 1 @) &= 1l 3= 1l ) &= I H @) &= 1= 1l
The given figure shows, two parallel plates A and B of charge densities +3 o and -3 ¢ respectively.
Electric intensity will be zero in the [4]
I| |II| IO
(a) Region l and Il (b) Region Il and I (c) Region lI (d) Region I and llI

Aoy 4 uC a8 U C Udh ¥R ¥ 27 WAl X & | VW I | g el faeyd fava g s —
@) 10 I+ @) o JH (@) 20 ¥ (@) 21 9

Two charges 4 uC and 8 pC are 27 cm apart. The distance from the first charge where electric potential

would be zero is - [%4]
(a) 10 cm (b) 9 cm (c) 20cm (d)21cm

AR wie [enlRa @l arRar frR o 8 —

(37) wiel & #e g W @) wiel R IR favg w

() ST BT ATAT W @) <l (@) R @)

The capacity of parallel plate capacitor depends on - [74]
(a) The separation between the plates (b) The potential applied across the plates

(c) The amount of charge (d) Both (b) and (c)

AT Fe WR O1g & AR BT HRY 9l & Hifd

(31) golae O dedl & @) fasifoere &9 2 97 @

() TR BT oS HH B ST © @) A

The resistance of a metallic wire increases by increasing the temperature because - [%4]
(a) Electron density increases (b) Relaxation time decreases

(c) Length of wire decreases (d) All of these




(vi)

(vii)

(viii)

(ix)

U IRT Halfed ofd BT YhAA Jadi &3 H 3@ TAT © | $9 WR S B dTell qolTeoi (R Hear 8 —

(@) b et (9) U T &=he (@) fagd grr () 3 =0

A current carrying loop is placed in a uniform magnetic field. The torque acting on it depends upon  [}4]
(a) Magnetic field (b) Area of the loop (c) Current (d) All of these
Ife U a.c. Sl gRuer 4 16 Q ufeRer sk 12 Q wfderd SuRerd € | d@ aRuey &1 gfcramer grfl —

() 28 Q (@ 5 Q (®) 20 Q (®) 1420

If a 16 Q resistance and 12 €2 reactance are present in an a.c. series circuit, then the impedance of

the circuit will be - [4]
(a) 28 Q (b) 5 Q (c) 20 Q (d) 1442 Q

ST9 h TR Bl SMARIT fbar 1 el &, a1 (1= =rer o1, | =favend gri)

@) 1=01 %0 @1 #0,1, 0 (%) mr fewm H | =1 () fauRe faem # | =1
When a capacitor is being charged, then (I = conduction current, | = displacement current) [4]
(@1 =01, =0 (b)I.#0,1,# 0 (c) I_=1,in same direction (d)1=1,in opposite direction
R B TS fbAD HR BT 87

(31) BT BT URTAT (@) TBT BT 9ac= () TepTeT T guT 3ffaRd URTad (@) T (31) R (@)
The brilliance of diamond is due to - [%]

(a) Reflection of light (b) Refraction of light (c) Total internal reflection of light (d) Both (a) & (b)

BIC BT 9Tl sw & forg, (et smuad= &1 (A), 5° | &4 8), i @ el & smad=ie (1) iR fage= a7 &

CICAGRIRSCER

@) & =Alr-1) @ & =uA (@) & =Alp+l) @ & =AW -1)

For small angled prism, (whose refracting angle (A) is less than 5°), the correct relation between

refractive index (W) of material of prism and angle of deviation is [4]

(a) 6 = Alp-1) (b) 6 = pA (c) & = Alu+1) (d) & = A(*-1)



(xi)

(xii)

(xiii)

(xiv)

(xv)

(xvi)

(xvii)

4l 3R Ol | <fera drel <1 A #egH # Us g R @fiedRor B € | =LA oferar g
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Two sources with intensities 41 and 9/ interference at a point in medium. The minimum intensity

would be - [%]
(a) 51, (b) 41, (c) 21, (d) 17,
U& Solde{ & foly S—dRTell a7 Q8T R & (W81, V &9 ©)
_12.27 1227 1227 12.27
o A= @) A== g U @ A="7
De-broglie wavelength for an electron is equal to (where, V is the potential) [14]
_12.27 1227 _12.27 12.27
(@) A= () A=~ () A== em (d) A=—-4

AifoTaa a1g & fo R fava &1 719 0.34 dlee 81, A1 Seaad TSl SHofl Pl A BRIT —
(37 0.34eV @) 3.4eV ) 0.34V (@) 0.34V

The cut off voltage of cesium metal is 0.34V, then the maximum kinetic energy is - [%]
(a) 0.34eV (b) 3.4eV (c) 0.34v (d) 0.34Vv

TSSO URAY] & 3TRAH golag ™ — Hell aF 3roar 5.3 x 101 . & 1 fgdia @wen a1 oo 8rfi -
(31)10.6x10°1 %, @) 2.12x10% . (&) 2.12 x 107105 (@) 2.65x1011 4.

The radius of the innermost electron orbit of a hydrogen atom is 5.3 x 10"1'm, then the radius of the

second orbitis- [74]
(a) 10.6x101m (b) 2.12x10m (c) 2.12 x 10°m (d) 2.65x10™m
BIESIOH WA & forg, nth TR & Foif 1 T &
—-13. . -13.6
@ E, =20y @ g =130,y @ E =2Ler @ E=—aler
n " n n n
For hydrogen atom, the energy of nt" level is given by - 4]
-13.6 +13.6 -13.6
@5 ="0y () E =Ty © £, =By @ E =5y
n n

gfe 80 o TP Broar 2.4 ®4t 8, Al @ B gnfy —

(a1) 6.0 wHT (@) 5.6 HHI (4) 3.6 HHl (@) 3.0 HH

If the nuclear radius of 80 is 2.4 fermi, then radius of Al would be [%4]
(a) 6.0 fermi (b) 5.6 fermi (c) 3.6 fermi (d 3.0 fermi

1 5 37 =T oyl © -

(@) Al @) AS (@) B (€ In

The donor impurity in the following is - [74]

(a) Al (b) AS (c) B (d) In
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(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ii)

(x)

03.

(&) arer srgarer (@) 1 orgeres
() N—UHR AFgATD @) p—IBR AGATAD

Pure semiconductor is known as

(a) Extrinsic semiconductor (b) Intrinsic semiconductor

(c) n-type semiconductor (d) p-type semiconductor

Fill in the blanks :
Rer v 61 gfd aiforg —

Electric potential is a physical quantity.
FTAGAT AR GTRT T9T B S T, =

The relation between conductivity and current density is

Power factor of pure inductor and pure capacitor is

fa N

fFrafd 3 fae[ Faar TR B A 2 |

The speed of electromagnetic waves in vacuum is
epTer fohvor Wl @ # A B §S WA B ©, FAID SHD! AT BIdil &

The light ray seem to move in straight line because it's wavelength is

SI—ANTell URBT B AR TSI BT AT T BT oo 2 |

According to De-Broglie hypothesis the formula of wavelength of matter is

RERBIS B HIEA T URATY Do WIeH BT ARAT T D |
Rutherford's model did not explain spectrum of atom.
LU= Mev. & F9ged Sl 2 |

The equivalent energy of 1u= Mev.

<1 gl @ SR e dufe 9 dfsig -
Gives answers following questions in one line :
TSI 37T T DI TR DI |

Define Surface charge density.
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(ii)

(iif)

(iv)

(v)

(vi)

(viii)

(viii)

(ix)

(x)

SR HETRA IR e ATIeT a7 Bl 27

What is the net electric charge on the charged capacitor?
=i & afr s &1 1o wu faRag |

Write the mathematical form of kirchoff's junction law.
FaeE & foy TS faw fafeg |

Write Gauss's law for magnetism.

NiTekakicck- 8-

What is unit of \/1.C ?

fre <goT @t Srrae e m<1 B 2

Which mirror has magnification m<1.

faRga grar St & darer H1 el o § |

What do we call quanta of electromagnetic energy.

gISSIoT &1 Argad ol faegd g WagH & g 9T 3 U< gram 82

Lyman series of hydrogen lies in which part of electromagnatic spectrum?
TRATY] G&HA A (u) B IRARNT BIRTY |

Define atomic mass unit (u).

JgRT foesdpy &1 o 99180 |
Draw a diagram of a Half Wave Rectifier.

(@vs — 9)
[Section -B]

YRR Y9 -
Short types questions :

(1]

(1]

(1]

(1]

T getdrald ST AR Y& =leid & IRI 3R 0.30 A gBR 9ol TR Tfehed & | i Y& 7199l B-ed 107 /A &, ot

St Bl dTel b1 T Tl (m =9.0x10°" fHu, e=1.6x10" 7 )

An electron is moving around an infinite linear charge in circular path of diameter 0.30m. If linear

charge density is 10° ¢/m, then calculate the speed of an electron. (m_=9.0x10* kg, e=1.6x10")

AT B & #eg Jod gIiRdl Si1d BIfTy |

Calculate the equivalent capacitance between A and B.

| ||
| N
ur AUF

—

4ur

(1%]



10.

11.

12.

13.

14.

e graorl IROT & U o=t @1 | <IRTY | ol & 399 17109 <1 &l ARevT g &1 urel (6 IR Bl © |
PR |

Give Lenz's law of electromagnetic induction.How is the law of conservation of energy following by

lenz's law? Explain. [17%]
e AT T fag R fagd & f &1 aRomd 300 V/m € | 39 R gWa & g 1 URAT S1d HIFTY | THTeT Bl
T 3x10°m /s €|

The magnitude of electric fields E ata point in free space is 300 V/m. Find the magnitude of magnetic

field B at this point. Velocity of light is 3x10%m /s . [1%]

U GRS & M &ddT 8 € | 59 SHHT 3fWaeld TT fHTH i FATR Tl favvii & foy 18cm g1 W araiRerd
5 AT 2| 99 39D QI ol DI BIHd X S BTy |

Magnifying Power of a telescope is 8. When it is adjusted for parallel rays, the distance between

eyepiece and objective lens is 18cm. Determine the focal length of both the lenses. [1%]
B~ & TR RIGIa 3 1Uaa & ol a8 B AT HIFTT | g o oY 918y |

Using Huygens wave theory derive Snell's law for refraction of light and also draw ray diagram. [17]
1.2 cm. Determine the wavelength of light used in the experiment. [1%]

I % ey v § SR & 91§ 028 mm © T ST 1.4 m @ G W W1 AT B | g S et vd aqgef
& et & 19 @ g 1.20 cm AT T B | TR H SN {5 T gHRT S aRTasd S S |

In a Young's double slit experiment the slit are separated by 0.28 mm and the screen is placed 1.4 meter
away. The distance between the Central bright fringe and the fourth bright fringe is measured to be
BRI WA & oY aR & Pl T SIEa faRay |

Write any two postulates of Bohr for hydrogen atom. [1%]
e X AR X T Bt o1 srgur 3:5 8 | e XA Y B A &1 74 iy |

The ratio of radii of nuclei ;X*" and ,, X" is 3:5. Write the number of neutrons in nucleus X. ~ [1%]

P-N i sairs & forq e &1 e Iy |

(i) <&l dreear (i) o dreear
Explain the following in brief for P-N Junction diode.

(i) Threshold or cut in voltage (ii) Breakdown voltage

(@vs — ¥)
[Section - C]

WA S . 919 € T €, BN 20l A 7 FANAT fpan 11 5, {57 STiRes URRIE r) 9 r, H#R1: E, 391 gou .
A AR I AMIRD YRR 21 IR |
(i) Two cells of emfs €, and €, are connected in series. Their internal resistances are r, andr,

respectively. Compute the equivalent emf and equivalent internal resistance. [1%+1%4=3]

(i) et &1 0% 99 W 9RRIg Y % 39 91d & IfRkig 3 Q) &) & fIg a9 & 7o SHife | 3 39 91 &
gfeRIgeT &1 a9 o 0.4 x 107 ¢ a8l



15.

16.

The resistance of a conductoris X() at 0°% temp. Find the temperature at which the resistance of

conductor becomes 3 Q . The temp. coefficient of resistance for conductoris 0.4 x 102 ¢* which is constant?

Jerdar OR
(i) forears o1 vom fam (Gt fram) fala |
Write kirchoff's first rule (law of junction)
(i) e W it aRue &1 ot 9910 | §IS7 1 I fA8ig sraveel &1 G g~ Iy |
Drawing a circuit diagram of wheatstone bridge. derive condition for zero deflection in the bridge.

[1%+1%=3]

UARR 9 gRT {6l o= oW1s & ORTaE] IR & BRI~ GO 83 HT Foldh T DITQ | 3awad o

ERIEN

Find the value of magnetic field due to infinite current carrying wire by using Ampere law.

Draw necessary diagram. [2+1=3]
OR 3ferar

T FHE R &3 1 R IIAreR gRIETE] areld IR BRI del A0l BT &oTd Ua HIfY |

AIegd o 99187 |

Obtain an expression for torque acting on a rectangular current carrying coil kept in a uniform

magnetic field. Draw necessary diagram. [2+1=3]

(i) wreprer fagga wma & PRI favrg 1 aRaTfd Siforg

Define stopping potential of photo electric effect.

(ii) T SMgRT AR e aamell & oIy gerer g T qen 9UTes wie favg & #ea a1 sifufad fafeson & forg 3w
Hifeg |

Plot a graph of variation of Photoelectric current with collector plate potential for two incident

radiations of same frequency and different intensities.

(iii) gorer fawa 99E & TH FART A RIS fA9a 1.5 diee &, SANIT BIST Selagie Bl STfedmad Soll 91 &7
The stopping potential in an experiment of photo electric effect is 1.5V. What is the maximum kinetic

energy of the emitted photo electrons? [1+1+1=3]

OR 3rerar
(i) worer g u9a & SHRI%T I aR¥INT SIS |
Define work function of Photo electric effect.
(ii) woprer faga yurg & forg PR fawa (V) 3R smafy (v) & weg e i |
Plot a graph between stopping potential (V ) and frequency (v) for photo electric effect.
(iii) TP GG, Th (r VT 3R TP Ui Bl el SHollt FHM & | 579 I fhd B 6 S—siveil aiaed 3fferad &1
An electron, an alpha (a) particle and a proton have same kinetic energies. Which one of these

particles has largest de Broglie wavelength ? [1+1+1=3]



17.

18.

(@vs — <)
[Section - D]
(a) € Rdb@ FTERd gRT gRY & oy 71 31 wmaer ST |
(i) e \HiHRor (ii) uRuer &1 wferama
=9 URUY BT HoR el T |
Obtain expression for followings in a pure inductive alternating current circuit -
(i) Current equation (ii) Reactance of circuit

Draw phasor curve for this circuit.

(b) T& & R 20mH & 220V & Hid & Fafod far 7 7 | |id @t smafy 50 HZ 21, a1 3kfres ufierd &t w9
ST BT |

A Pure inductor of 20mH is connected to a source of 220V. Find the inductive reactance if the frequency

of the source is 50 HZ. [3+1=4]

OR 31erdr
(i) SBFR & Rgra foIRag | Ta SiaBR &1 Gosferdl & foy oRT &1 9@ 9 diccal & Aed A RA1Ud $Ifo |
3O T SRIBIER BT BRI UOTell & ARAT HITT | Maedd e 9918y |

Write the principle of transformer. Explain the working of transformer in brief and establish a relation

between number of turns and voltages in the coils of transformer. Draw necessary diagram.

(i)  ve ycamedl uRuer & SRING dleedr 220 dlee 2 | Afe ufcRg §Q derm don X, = X, = 62 € ar uRue &1
EIREICIE IS RCI I
In an alternating circuit applied voltage is 220V. If R =8, X, = X . =6L then find the value of

impedance of circuit. [3+1=4]

ISH gRT JUac BT T HIfo] | 5 udet fUoH & forg RATH fa=re™ @Ivr, sad-ic a0 fB59 S0 & Aeg Gde
Tenfid I |
Explain refraction from a prism. obtain relation between minimum deflection angle of thin Prism,

refractive index of the material and Prism angle. [1+3=4]

OR 3@

HYh GeAael BT A AT € | U ARIRYT a1 & g Fg<h Geaadl b1 AHifhd f&rF q18Y | $HD! AT &1 BT sTd

Tenfid I |
What is meant by compound microscope? Draw a labelled ray diagram showing the formation of image by

a compound microscope in normal adjustment. Derive the expression for its magnifying Power. [1+3=4]



