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(v) ooy & ST B IEERT TE 2|

vy WIEl smaws 8 3y fAEfeafaa e fraaiet @ wEi @ gaatT o e @
c=3x10°ms™; h=66%x10>Js; e=1.6x107" C; po=4m x 107 TmA™
Qe Fadie K = 1381 x 1072 JK™'; smarms) |@@r Ny = 6.02 x 102 mol™
e 9x10° Nm’C%; =gt aﬁa‘gﬁr mp=1.67x107 kg; m=9.1 x 10~ Kg
Note: (i)  There are in all 30 questions in this question paper. All questions are compulsory.

{i))  Question No. 1 to 8 carry one mark each, question No. 9 to 18 carry two marks each,
question No. 19 to 27 carry three marks each and question No. 28 to 30 carry five marks
each.

(i)  There is no overall choice. However, an intemal choice has been provided in one guestion
of two marks, one question of three marks and all three questions of five marks each. You
have to attempt only one of the given choices in such questions.

(iv) Start from the first question and proceed to the last. Do not waste time over a question if
you can not solve it

(v)  Use of calculator is not permitted.

(vi) You may use the following values of physical constants wherever necessary :

c=3x10°ms™; h=66x10Js; e=1.6x 107" C; pg=4m x 10~ TmA™
Boltzmann’s constt K = 1.381 x 10" JK™'; Avogadro Number N, = 6.02 x 10% mol™;

i = 9x10” Nm’C™*; Mass of Neutron m,=1.67x10" kg; m,= 9.1 x 10>' Kg
0
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27 1
What is the intensity of electric field and potential at the centre of a charged hollow spherical
conductor ?

TP WEH T TP «-B0 qR—a1) ¥ (@ G4 g 83 P Tad Y R 1
#| R AR § 9 i Y § @ s B ? 1
A proton and an X —particle are allowed to enter one by one in a uniform magnetic field
perpendicularly. What will be the ratio of their angular velocities in circular orbits ?

10 g7 I HTBA BT (F MIAPR TA 50 ¥ dagar & g 84 ¥ 30° B
BT R GHT | IUY oA arel Foad fhaer g ? 1

A rectangular plane of area 10 ¢cm” is inclined at an angle of 30" with magnetic field of 50 tesla.
What will be the flux passing through it ?

Qe B G 9 A g i Bt -.

Show an electromagnetic wave by figure,

Y & WY HY B UG 3/2 QAT U B AUAAIG 4/3 | ag F 480
R qoTeEd ATl WTe & B qur U 7 aerad e @l ? 1

Refractive index of glass w.r.t. air is 3/2 and refractive index of water w.r.t. air is 4/3. What would
be the wavelength in glass and water of light having wavelength 480 nm. in air ?

64 drce AR W @R Soigg B S—aiTel averesd fpaAr arfy ? 1

What will be the de-Broglie wavelength of an electron accelerated by 64 volts potential difference ?

Sr-da WA | T Pred T B 7 1

What inferences are drawn from Frank-Hertz experiment ?

p—2T8q AT N—TT3U ASUTD! ¥ AU S IMAY Pl & A g | 1

Write the name of minority charge carriers in P-type and N- type semiconductors.

4 TEM TAT 1 FEM D QA ¥ g M WRER 3 Aex A g W Ruya &1 1 wEim B
IRR g7 A B A1 e B A arell W R e W B gw senfa Ry 2

Two positive point charges of 4C and 1C are situated at a distance of 3 meters from each-other.
Where should a third positive charge of 1C must be placed on the line joining the two so that it
remains unaffected.
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10. |HIR 92 WA A aiRar &1 @doe gaa= SR | 2

Deduce an expression for capacitance of a parallel plate capacitor.

34T (OR)
Fo-faye @ aro IEH 3T W@ W Reua G g w 3o &3 H Qo @
TAFH U Bifo |
Obtain an expression for the intensity of electric field due to an electric dipole at a point situated
on its axial line.

1. Here aReg # 15 3l afery ¥ wifdw =g 8 are B 10 3w ¥ e wim e &nft ? 2
In the adjacent circuit, the power loss in 15 ohm resistance is 8 watt. What power loss will be in 10
ohm.

150
1002
[\
|I

12, ROR & fam &1 S FIRA aar 1o Y gREE aR §RT SO gRaa 85 6
3 g~ i | 2
State Ampere’s law and deduce the formula of magnetic field produced by a straight current
carrying wire.  http://www.ukboardonline.com

13, Wedradl g1 aRgy ¥ ied g ofde & awis ara i | 2
Obtain an expression for average power consumed in a.c. circuit.

14. & FAEER & Wafie gosdl ¥ afe g/t &1 3 el dFvs § 2 R 9§ geew
Y IR 4 & O e fgded gued # 200 Ao fagd am® 99 SO e R
TFAGIR & IR U1 7O Y T AT | 2
In the primary coil of a transformer if a current of 2 ampere is reduced to zero within
3 milliseconds, an induced e.m.f. of 200 volts is produced in its secondary coil. Calculate the
coefficient of mutual inductance of the transformer.

15, fr=foftea e dga gaeg auimd & fa & | et € - 2
() 1u @ZEE) (i) 65637 (iii) 8204 (iv) 14
In which regions of the electromagnetic spectrum, the following wavelengths fall —

(i) 14 (micron) (i) 65634 (iii) 8204 (iv) 1A
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6. W% § W A T N A WG e g B adod AR | 2
Deduce the formula for focal length of combination of two thin lenses in contact,

17. m@m@w%fmﬂvﬁaﬁwﬂmmﬁiﬁmﬁﬁqﬁaﬂ%m%ﬁj
(Ry=11x 10'm™Y) 2
Calculate the minimum and maximum wavelength emitted in the Balmer serics of hydrogen
spectrum. (Ry = 1.1 x 107m™?)

18. SIS sERer 6 amaRr W & 4 @ ¥ on e R wRE @ @ W
TEfer s STl B ? 2
In which frequency range TV broadcast takes place and which method is used for its
communication?

19. Rer AgR! § oW & Fram =1 swre PR o I TRE S AR €Y aw
& TR D T g R dea & w1 Forw e B | 3
State Gauss's law in electrostatics and deduce an expression for intensity of electric field due to
infinitely long charged straight wire at a point near it.

20. wwﬁaaﬁaﬁwwrﬁ100@%%%%0.24%‘8%1@02
éavvﬂa’a%gmﬁa@aﬁsoﬁmnﬁrm%aﬁvﬁuﬁﬂ%wwméi
O B —

(®) FuON veey F1 dfwaw A= 1%
(@) 9Ra fRomogo #r Rrax A 1%
Armature coil of a generator with 100 tums and arca 0.24 m? is rotating with angular speed of 50
radian per second in a magnetic field of 0.2 wb/m’. Calculate -

(a) the value of maximum magnetic {lux

(b) peak value of induced emf

21. B (n=3/,) & & fGoaa o # oo g o ¥ v@ w 40 9. 2| argadin
1:30 AT 170 B 74l § QN R TP Bhy gRAT fred 2 ? 3
The focal length of a double convex lens of glass (n= 3,/2) in air is 40 cm. What will be its focal
lengths when it is immersed in liquids of refractive index 1-30 and .70 2

22. W@Waﬁmmmﬁé?ﬁmaﬁaﬂmﬁmm
100 1 8| S JIYT & ARG W & a6t ol Prorr 3 9t aur RS @)
el &7 s s B | 3
Why are coherent sources needed ? Two coherent sources have intensity ratio 100:1. What would
be the inlensity ratio of maxima and minima in the fringe system produced as a result of
superposition of their light.
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23. & arg ' wor @ soEg Souel @ ford av e @ afyemeaw W 500 iR
21 Il 3§ W' W 400 AR WA FT FETH Tl oY ar Il goagEt @)
st nftar waf fsa gt ? 3
For the emission of electrons from the surface of a metal the maximum limit of wave length is 500
nm. If light of wave length 400 nm is allowed to fall on that surface, what will be the maximum
kinetic energy of emitted electrons ?

24, R wfvgar A gadl (@Ee) T § 7 RN WNawlra wret o sdary wen
&S H W I BT | 3
What are the units of radioactivity ? Deduce a relation between half life and decay constant of a
radioactive material.

25. SWUfTS Sdie g # 5 givReR &) yaefe @ 9 3 #1d R o7 aRw dig
TN IS | 3
Explain the working of a transistor as an amplifier in common emitter configuration with circuit
diagram.

31747 (OR)
U b-n S & Pl @ Rcard & v & wuflRuey wwensd )
Explain the working of a P-n diode as a full wave rectifier with circuit diagram.

26. BAA NAND A€t I IUAIT B NOT, AND &7 OR i &) W o & waa form
ERIFRE 3
Using only NAND gates, make combination diagrams to get NOT, AND and OR gates.

27. A AgeH I 8 ? G A, TRl TR aen "igled avn @ i ¥ mefifa
P | Arge Gadid & GF fafed | 3
What 1s amplitude modulation ? Show the message signal, carrier wave and modulated wave with
figures. Write the formula of modulation index.

28. 9T U9 TAT G Tl B IFTTH 9T A w; Al ¥ 7 dwe wenfia @)
Rargd & sr™ 4, o1 o A P wwig § 7 5
What is the meaning of current density and drift velocity of free electrons ? Establish an
expression to show how is the drift velocity related with current density.

31247 (OR)
fowaerdl B wETar W 5 [ @ wRE TR I v @ Il Ry s
it qen SRR &1 99 SR g8 9ga 93 B e i |
Draw a circuit diagram to determine the internal resistance of a cell with the help of a
potentiometer and derive the formula used with describing the procedure.
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29. SR-¥ae @ W T Sl DI TUT @ WERR yNaE 9 a1 @ g e

I § BT TS W B | 5

State the Biot-Savart law and derive the formula for force acting between two parallel current
carrying straight wires.

31741 (OR)

UF YRS FUSell R (P 91 FHH1d 89 ¥ R I 99 Jgel @ R wiee
e FIRE aon guee @ gEad feya srgel w1 g3 e

0.01 #ieX B35 & 0% geeR Aed 9 A 2 URE O 98 W@ %) oW @1 gee
et s PR 3+14+1=5

Obtain an expression for the torque acting on a current carrying coil in a uniform magnetic field
and find the formula of magnetic dipole moment of the coil.

A circular conducting loop of radius 0.01 meter carries 2 ampere current. Find the magnetic
moment of the loop. _

3. o 9 v & Read 7 Réoor o7 a9smgd oo woe svadsis w1 9 e
BT | 5
Explain deviation and dispersion of light through a prism and deduce the formula of its refractive
index.

4T (OR)
U e gyadt (3oeie) ¥ ufafm @1 e fwer oy g g aur gae
I awen &1 @ Frfia S orfe wfiifee we gfe @ <Eaw @ w91 @
g
Draw a ray diagram for the formation of image in an astronomical telescope (refracting type) and
derive the formula for its magnifying power when the final image is formed at the least distance of
distinct vision.
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