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TIME ALLOWED: 20 Minutes OBJECTIVE MAXIMUM MARKS: 17
Note: You have four choices for each objective type question as A, B, C and D. The choice which you
think is correct, fill that bubble in front of that question number. Use marker or pen to fill the bubbles.
Cutting or filling two or more bubbles will result in zero mark in that question. Attempt as many
questions as given in objective type question paper and leave others blank. No credit will be awarded in

case BUBBLES are not filled. Do not solve questions on this sheet of ORJECTIVE PAPER.
" Q.No.l '

(n The study of electric charges at rest under the action of electric forces is known as:

(A) Electromagnetism (B) Electrostatics  {C) Magnetic Induction (D) Electric field
(2) A particle carrying a charge of 2e falls through a potential difference of 31",

The energy acquired by it is:

(A)9.6x107'8y ) 96x107%s (€ 1.6x107"%y (D) 9.6x 10717y
(3) Kirchholf's 2™ rule is s manifestation of law of conservation of:
{A) Energy {13) Charge (C) Mass (D) Momentum
(4 Formula for magnetic tield due 10 solenoid is given by:
(A) Hp ! By u, nf (Cy p, ST (D) ponf
(5) The value of permeability of free space "y, " is (A) dr x 1077 Wb At
By dr x 107 Wh A ' (©) dx x 107 Wb am™ (D) 4z x 107 Wb Am™
(6) .. The Lenz’s Law is ulso a statement of:
" (A) Law of Canservation of Momentum (B) Law of Conservation of Charge
S Law of Conservation of Energy (D) Faraday Law of Electromagnetic Induction
M., . Eilca;.tric _t;u_m:r'u produces magnetic field was discovered by:
A Farnday (B) Maxwell (C) Oersted (D) Lenz
(8)., T'hp impcdui:gcc of R ~ L series circuit is:
{AJ?}:J R? + X} B) De A X © 2= R+ X, D) Z=R

(9} -1+ 'The capacilance required Lo construct a resonance circuit of frequency 1000kHz with.

o 0 an'induttor of St is: i

ST (A) 5,09 pF (B) 5.09 uF (C) 5.09mF (D) 50.9 pFF

(am -S_ﬁbslﬁﬁcc\s‘y;'ﬁiéh undergo plastic deformation until they break are called: (A) Brittle Substances
(B)INon-magnc(ic Substances (C) Magnetic Substances {D) Duclile Substances

{11)  The size of fﬁ_use of transistor is of the order of:

(A)10Cm (B) 1075 m (C) 107 m (D) 1073 m
(12) A two inputs NAND gate with inputs 4 and B has an output 'O' if:
(A), 4is O (B) B is O (C)Both 4 and B are O (D) Both A and B are |
(13)  Compton wavelength is:
it . . G
(A) s 3) == (©) (D) —
m.c Mg e mo’{

(14)  The énérgy required for pair production is:
(A) 0.51 MeV (B) 1.02 MeV (C) 2.04 MeV (D) 3.06 MeV

(15)  Therelation for Balmer Series is written as:

b o b1 1 i) ! (1 1 1 (1 1
(A2 =Ry -— | @B)==Ry|5-—=]| ©O==8y|S5-—5]| O-=Ry| 53~
O "'H["'El n } ( )’1 ”[32 n? J ( }’1' HL42 n? ( " H\S?‘ n?
(16) .1 fem' iy equal to: |
(A LISy (B) 0.018v (C) 108w (D) 100 8v
(17)  ‘Subatomic particles are divided into:
(A Six gr.o'.ups' (B) Five groups (C) Four groups {D) Three groups
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NOTE: - Write same question number und its part number on answer bouk,
as given in the question paper.

ECTION-I
2 Attempt any cight paris, 8§x2=16

(1) Suppose thut you tollow an electric field line due to a positive point charge.
Do electric field and the potential increase or decrease?

(i) ls it true that Guass's law states that the total number of lines of forces crossing any closed surface
in the outward direction is proportional to the net positive charge enclosed within surface?

(ili)  What are the fuctors upon which the electric flux depend?
(iv)  Differentinte between clectrical potential difference and electric poiemiul_at a point.

(v} How can a current loop be used to determine the presence of a magnetié field in
a given region of space?

(vi)  Why does the picture on a TV screcn become distorted when a magnet is brought near the screen?
(vii)  What is galvanometer? On which principle it works?
(viii)  Whal is Magnetic Flux Density?  Also write its unit.

(ix}  How would you position u {lat loop of wire in a changing magnetic field so that there is
no emf induced in the loop?

(x) A suspended mugnet is Oscillating freely in a horizontal plane. The Oscillations are strongly
damped when a metal plate is placed under the magnet. Explain why does this ocewr?

Cu{xi) . ‘Whatds Transformer? What is its working principle?

Bt (:iii} '. Wh."ﬁ'!"ié back emf eftect in motors?

300 7 Aftemiptany eight parts, 8x2=16
)] ‘ Wl:lyltlﬂl:b the resistance of a conductor rise with temperaturc?
{ii) Is the filament resistance lower or higher in a 500W, 220V light bulb than in a 100W, 220V bulb?
(i) Staté'Kirchhoff's first rule and write its mathematical [ormula. '

(iv) “How nﬁaﬁ_"y times per second will an incandescent lamp reach maximum brilliance when
connecied to a 50 Hz source?

(v) Ell'o:\\"'does doubling the frequency affect the reactance of (a) an inductor  (b) a capacitor

(vi) _l_)c_l'lm.: impedance and write the impedance expression for R — L series circuits.

{vii} ID.iflfcjrcnti_utc between Ductile and Brittle substances,

{viii) . How \:\.Irould you obtain n-type and p—type malerial from pure Silicon?

(ix) I:Deﬁnchodulus of clusticity. Show that the units of Modulus clnslicily and stress are the same.
(x}) -Write two characteristics of Op-amplifier.

(xi) . How does the motion of an electron in a n-type substance differ from the motion of holes
ina p—type substance?

(xii) Wh:)%l is the effect forward and reverse biasing of a diode on the width of depletion region?

4, .Attcm”pt.,uny six parts. 6x2=12

D) . A péiirl\ic]e of mass 5.0 mg moves with speed of 8.0 ms™!. Calculate de Broglie wavelength,
R i} W‘hy ::l:c_vln’l we observe a Compton effect with visible light?

(1 i.ij Whtct; hns the lower energy quanta? Radiowaves or X-rays.

dv) Dcﬁm: Spcclmsccpy.

(v) . \V}mt are the advantages of Laser over ordinary light?
P.T.O
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(vi) W_iitc the names of four basic forces of nature.

(vii)  What information is revealed by the length and shape of the tracks of an incident particle in
Wilson Cloud Chamber?

(viii} What do you understand by “background radiation™? Give two sources of this radiation.

(ix) If a nucleus has a half-life of 1{one) year, does this mean that it will be completely
decayed sfter 2 years?

SECTION-II

NOTE: - Attempt any three questions. I x §=24
Sda) Define Electric Potential. Derive the relation of electric potential at & point
due to point charge. 5

(b) A platinum wire has resistance of 10 ohm at 0°C and 20 ohm at 273°C.

Find the value of temperature coefficient of resistance of platinum. 3
6.(2) Define Solenoid. Derive an expression for the energy stored per unit volume
inside the solenoid. 5

(b} A power line 10.0m high carries a current 200A. Find the magnetic feld of

the wire at the ground. 3
1.(a) What are Electromagnetic Waves? Discuss principle of generation, transmission and
reception of eleciromagnetic waves. 5
(b) ﬂw_uur;cni flowing into the base of a transistor is 100 14 . Find its collector current /.,
its emitter current /, and the ratio I% if the value of current gain f is 100, 3
" E
8.(a) What is meant by Strain Energy? How can it be determined from the force-extension graph? 5
(b} What is the maximum wavelength of the two photons produced when a positron annihilates
an eledtton?  The rest mass energy of each is 0.51MeV’. 3
9.(a)  What aré blilding blocks of matter? Explain. 5
(b) What is the energy in eV of quanta of wavelength of 1 = 500nm. 3
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Note: You have four choices lor each objective type question as A, B, C and D). The choice which you
think is correct, fill that bubble in front of that question pumber. Use marker or pen to fill the bubbles.
Cutting or filling two or more bubbles will result in zero mark in that question. Attempt us many
questions as given in objective type question paper and leave others blank. No credit will be awarded in

cuse BUBBLES are not filled. Do not solve questions on this sheet of QBJECTIVE PAPER.

Q.No.l
{1 The electric potentia! at mid point in an ¢lectric dipole is:
(A}0.5 V (B) OV (C) 1V (D) 1.5V
(2 Negalive of potential gradient is equal to:
. {A) Magnetic intensity (B3) Electric flux - (C) Electric intensity (D) Magnetic flux
%)) Drift velocity of electrons is of the order of:
(A) 107 kms ™! () 1073 s (€) 103 ms™! (D) 10° ms™!
(4) The 81 unit of magnetic induction is:
(A) Weber (B) Gauss (C} Tesla (D) Ny
(5) Across (x} represents the direction of magnetic field:
(A) Out ol page (B) Tangent Lo page (C} Parallel to page (D) In to the page
(0) The only difference betwecen the construction of A.C and D.C generator is:
U (A Carbon Brushes (B) Commutatar (C) Coil (D) Magnetic field
(7% ... in three pl':nsé AL supply, the coils are inclined at an angle ol
vodA) 07 ; {B) 90¢ (Cy 130¢ (D) 120¢
(8} *° The Slunitof JLC is:
I‘!‘I [A)Suqnd (B) Ampere (C) Hertz (D) Farad
(9y1--<ln exlr"i’ns.ic semiconductors, doping is of the order of:
,m) i atom to 104 (B) 1 atom 1o 10® (C)atom 0 10¢ (D) 1 atom to 103
{' 10) T'I}p aperation of complementation is performed by:
(IA) AND Gﬁlc (B) OR Gae {C) XOR Gate (D) NOT Gaie
{11} Inop-ump, the inpuf resistance is of the order of:
(A) Severat IMega Ohms {B} Several Kilo Ohms (C) Few Ohms {13) Hundred Ohms
(12)  The fuetor —— has the dimensions of:
myc
{A) Time (B) Mass (C) Length (D) Energy
(13) The \:ﬁtﬂ'é'ﬁt'Sl'cl'en's constant "o is given by: (A) 5.67 x 1078 wm 2§ ~2
(B) 5.67 x 10~3wn -2k (C) 5.67 x 108 wm?K? (D) 5.67 x 1078w 2p,2g2
(14} The typicat nuclel huve diameter less than:
(A) 107" (B) 1072 m (©) 107" m (D) 1073 m
Llf),_ ic pnrﬁclcﬁfwhich do not experience strong nuclear force are called:
(A] .Hudra_':r;._s (B) Baryons (C} Leplons (D) Mesons
(16_}_"“ 1u_dlinlc.—. Ir31 is used for the treatment of}
:_ (!-\_I) ﬁ'iyrdid glands (B) Bones (C) Lungs (D) Eyes
(7. The tlcrm ag

7S has the same units as;
!

(Ajr'l'i mc _ (B) Current

(C} Electromotive force

(D) Magnetic flux
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NOTE: - Write same question number and its part number on answer book,
as given in the question paper.

SECTION-I
i Attempt any eight parts. 8x2=16
4] Write the names of main parts of xerography and draw its diagram.
{ii) Define electric {lux and write its formula. Also give its S unit.

{iii)  Suppose that you follow an electric field line due to a positive point charge.
Do electric field and the potential increase or decrease?

(iv) Is E necessari ly zero inside a charged rubber balloon if balloon is spherical?
Assume that charge is distributed uniformly over the surface.

(v)  Asolenoid 15 cm long has 300 turns of wire. A current of 5.04 flows through it. ‘What is the
magnitude of magnetic field inside the solenoid?

{vi)  Differentinte between sensitive and dead beat galvanometer.
Also define sensitivity of galvanometer,

(vil) Suppose that o charge ¢ is moving in a uniform magnetic field with a velocity V.
Why is there no work done by the magnetic force that acts on the charge?

(viii) A loop of wire is suspended between the poles of a magnet with its plane parallel to
the pole faces. What happens if a direct current is put through the coil? What happens if
an alternating current is used instead?

(ix) ~ Write any two methods in which the current is induced in a coil.
O _ Why the motor is overloaded? Give the reason.

(xi)  When an electric motor, such as an electric drill, is being used, does it also act as a generator”?
Co If so what is the consequence of this?

(xii) Can nHD‘.C. molor be turned into 2 D.C generator? What changes are required to be done?
3. Attempt any eight purts. 8x2=16
0] Describe a circuit which will give a continuously varying potential.
(i) What'are the difficultics in testing whether the filament of a lighted bulb obey’s Ohm’s law?
(i)  Write four sources of Current.
(iv)  What is meant by A.M and F.M.?

(v) How many titnes per second will an incandescent lamp reach maximum brilliance when
connected to a 50 Hz source?

(vi)  What do you mean by root mean square value of voltage and write its formula?
(vii)  Distinguish between soft and hard magnetic materials with examples.
(viii) . Which is more elastic, steel or rubber? Why?
{ix)  Diflérentinte between ductile and brittle substances,
(x} _Wlhall is the nel charge on a n—type or a p—type substance?
{x1) \J\'{hat is the effect of forward and reverse biasing of a diode on the width of the depletion region?
(xii) --W.hal.is-l?olemial Barrier? What is the value of potential barrier of Silicon and Germanium?
4. Attempt any six parts. 6x2=12

(i) ' A beam of red light and a beam of blue light have exactly the same energy.
- Which beam contains the greater number of photons?

(ii) We do not notice the de Broglie wavelength for a pitched cricket ball? Explain why?
(iii)  What'are the measurements on which two observers in relative motion will always agree upon?
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(iv)
)
(vi)
(vii)
{viii}
(ix)

NOTE: -
5.(a)

(b)

6.(0)

(b)

T.(a)

(b)

8.(0)

{b)

94a)

(b}

-

A M2 =Gt !

(2)
Can X — rays be reflected, refracted, diffracted and polarized just like any other waves? Explain.
Lxplain why laser action can not occur without populalion inversion between atomic levels?
What do you understand by “background radiation™  Stalc twa sources of this radiation.

How can radioactivity help in the treatment of cancer?

If someone accidentally swallows an o« — source and a 7 — source which would be
the more dangerous to him? Why?

Detfine absorbed dose(D) and write its S1 unit.

SECTION-II

Attempt any three questions. 3x8=24
What is Potentiometer? How it is used as potential divider and to measure
an eml of a cell? 1+2+2

A capacitor has a capacitance of 2.5 x 10”8 7. In the charging process, electrons are

removed trom one plate and placed on the other one. When the potential difference
between the plates is 4504, how many electrons have been transferred?

(e=1.6x10"1"¢C) 3
Describe the method 1o determinge the ¢ L of an electron. 5

A square coil of side 16 cm has 200 turns and rotates in a wniform magnetic field of
magnitude 0.057 . If the peak emf is 121/ . What is the angular velocity of the coil? 3

Explain the RLC parallel resonance circuit, Determine the value of resonant frequency
and write down ils properties, 1+2+2

Calculate the gain of non-inverting amplifier shown in fig. 3
Yo K2
jaKa

A
vy

| "

v,
=
What is energy band theory? How behaviours of electrical conductors, insulators and
semi-conductors can be explained on the basis of energy band theory. 3
A bar 1.0 m in length and located along x -axis moves with a speed of 0.75 ¢ with respect to a
stationary observer. What is the length of bar as measured by the stationary observer. 3

State Bolur's mode! of Hydrogen atom. Derive relation for quantized radii. 5

A sheét oflead 5.0 mm thick reduces the intensity of a beam of y-rays by a factor 0.4.
Find half value thickness of lead sheet which will reduce the intensity to half of its initial value. 3
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