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Objective Intermediate Part Second * *
Paper Code PHYSICS (Objective) GROUP -1 ;
8475 Time: 20 Minutes Marks: 17 £% il
You have four choices for each objective type question as A, B, C and D. The choice which you think is correct, fill the
Q.No.1 relevant circle in front of that question number on computerized answer sheet. Use marker or pen to fill the circles.
*Y%% Cutting or filling two or more circles will result in zero marks in that question. Attempt as many questions as given in
objective type question paper and leave other circles blank.
S#| Questions A B C D
; : TR - Parallel
] At high fr_eq?enmes, a R-L-C series circuit RO Sk R-L circuit Capacn‘we it
behaves like: circuit N
circuit
At what frequency will an inductor of 1H have
2 |, reactance of 500 7 500Hz 250Hz 350Hz 80Hz
The back motor effect in generators is in
3 agreement with the law of conservation of: Charge Momenturn Energy Mass
. N :
4 | The turns ratio N—s of a step-up transformer is: | Greater than 1 | Less than | Equalto 1 | Equal to zero
.l p
5 | Lorentz force is given by: F=q(@xB) [F=qE+q@xB)| F=qE F=I1(LxB)
6 | The SI unit of permeability of free space is: Wb Wbm™ WbA'm™" | It has no unit
= o jre) Positive and
7 | The charge carriers in electrolytes are: Free electrons Holes (| “Protons -
<Np) negative ions
: W \VJ
8 If1s s COI_‘IStaI'It of R-C Clli‘CLlIt 15 small, the Rapidly Sb\é}j?g Intermediately|At constant rate
capacitor is charged or discharged: AL |
s : : g ZXEN)
9 When an insulating medmzn is placed between Increases, \g\}}?e‘c’reases Becomes Warihios Gl
two charges, the Coulomb’s force: O (CHY s double
A,
10 | The half life of radon gas is: l@eﬁ\rﬁ ~ 285" minutes 3.8days | 4.5x10° years
e/ A
i1 Which basic force of nature has only repulsufve\,\ }Q@ék nuclear | Strong nuclear | Gravitational Electric force
nature? AL ) [ 27 foree force force
______ \. \\ \-‘)
12 | The radius of 3' orbit in hydrogen*@w‘. 0.477 nm 0.053 nm 0.212 nm 0.159 nm
\A‘x
. N : Poor A
13 | A black body is: Ideal radiator | Ideal reflector T Poor radiator
14 | Position was discovered by: De Broglie Heisenberg Compton Anderson
| The current flowing into the base of a transistor
15 | is 25 microA while its collector current is SmA. 2000 200 500 1000
The current gain of transistor will be:
16 | The Boolean expression of OR gate is: X =A+B X=A'B X = A+B X=A-B
17 | An example of donor impurity is: Silicon Germanium | Phosphorous | Aluminum
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SECTION -1 -
2. Write short answers to any EIGHT parts. 16
(i) ~ The potential is constant throughout a given region of space. Is the electrical field zero or non-zero
in this region? Explain.
(ii)  Electric lipes of force never cross. Why?
(iii) Why Gauss’s law is used in electrostatics? How shape of Gaussian surface is chosen?
(iv)  What is meant by potential gradient? How it is mathematically related to electric field?
(v) How can a current loop be used to determine presence of magnetic field in a given region of space?
(vi) How can you use magnetic field to separate isotopes of chemical element?
(vii)) What is the working principle of a galvanometer?
(viii) What is meant by synchronization in CRO? How it is achieved to make the pattern stationary on screen of CRO?
(ix) Why are heavy nuclei unstable?
(x)  What factors make a fusion reaction difficult to achieve?
(xi) How a Wilson Cloud chamber is used to determine information about charge, mass and energy of a radiating particle?
(xii) How can we justify emission of electron from inside of a nucleus during beta decay?
3. Write short answers to any EIGHT parts. 16
(i)  Define source of current. Write any two sources of current.
(ii)  Starting from lefi first colour band is Red, second band is of violet colour, third band is of orange colour and
fourth band is of silver colour. Calculate resistance and tolerance.
(iii) Describe a circuit which will give continuously varying potential.
(iv) Define amplitude modulation (A.M). Draw waveform of amplitude modulated wave.
(v) How does doubling the frequency affect the reactance of a capacitor and an inductor?
(vi) Explain the conditions under which electromagnetic waves are produced from a source.
(vii) Differentiate between glossy solids and polymeric solids. AN
(viii) Define stress and strain. Show that units of modulus of elasticity and stress are the 's&\ei
(ix) Differentiate between conductors and insulators with the help of energy ban
(x) Write Boolean expressaon and truth table of exclusive OR gate.
(xi) What are the biasing requirements for the junction of a transistor foﬂ al operatlon'? Also draw circuit
diagram of a common emitter amplifier. Jq/\ i\
(xii) What is the net charge on N-type and P-type substance" K' /)

4. Write short answers to any SIX parts. 12

(i) Show that £ and -&%have the same units. B

(i)  What is hysteresis loss? Write methods used re’ase the hysteresis loss.

(i) Define alternating current. What is the ti ﬁl of alternating current?

(iv) Give the statement of special theory f\:g

(v)  What is Compton wavelength an “15’ numerical value?

(vi) When does light behave as a when does it behave as a particle?

(vii) Will higher frequency light emeater number of electrons than low frequency light?

(viii) What are the advantages of lasers over ordinary light?

(ix) Is energy is conserved when an atom emits a photon of light?

SECTION —II  Attempt any THREE questions. Each question carries 08 marks.

S. (a)Derive an expression for capacitance of a parallel plate capacitor. 05

(b)A rectangular bar of iron is 2.0 cm by 2.0 ¢cm in cross section and 40 cm long. Calculate its resistance

if the resistivity of iron is 11x107% Qm. 03

6. (a) What is transformer? Describe its principle, construction and working in detail. 05

(b)A power line 10 m high carries a current of 200 A. Find the magnetic field of the wire at the ground. 03
7. (a) What is p-n junction? Describe forward and reverse biased p-n junction. Discuss its characteristic curve. 05

(b)A 10mH, 20€ coil is connected across 240V and THZ source. How much power does it dissipates? 03

8. (a)Describe energy band theory. Discuss the kinds of solids on the basis of energy band theory. 05
(b)An electron is placed in a box about the size of an atom that is about 1.0 x 107'm. What is the
velocity of the electron? 03
9. (a) Write the principle of mass spectrggraph. Show that mass of ion is directly proportional to square of
magnetic field applied. 05

(b)The wavelength of K x-ray from copper is 1.377x107'm, What is the energy difference between
the two levels from which this transition results? 03
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O | Questions A B C D
A particle carrying a charge of 2e falls through a
I | potential difference of 10V. The energy 2eV SeV 10eV 20eV
__|.acquired by it is:
Z | In a capacitor energy is stored in: Electric field | Magnetic field Gravf:t;gonal Nuclear field
| 3 | The charge carriers in electrolyte are: Free electrons POSII!VE ?.md Free el{?CtI'OﬂS ek
negative ions and ions holes
Output waveform of time base ' inusoi ..
o g;:}f;;t::aiz{; DT Ok aweep o me bage Saw tooth wave S":::S;dal Square wave | Digital wave
[ An alpha particle of charge 2e enters a uniform
- | magnetic field of 0.1T with velocity 10ms™! _19 19 10 _
" | perpendicularly, the magnetic force acting on it LexiFTH | 32 w10TH | 64500 N Lem
| will be:
Lenz’s law is in accordance with the law of ]
6 coEERvation of Charge Mass 45"?:;\ Momentum Energy
) : - Anti ] l?-l'erpendicu]ar At an angle
7 | Eddy currents are setup in a direction: Parallel to flux " t@j toflux  |45° to the flux
- =S
& | The unit of impedance is: Ohm Q\é\\’;‘g Farad Volt (Ohm)™!
L2 Ny
: = A T AC
9 Thc poweu.ﬁ_ictm IN a series resonance circuit at \u:éé\ 1 1 Infinity
resonance is: AN
5 5 B . A AN
10 The units of modulus of elasticity are the same (::) Stress Strain Power Work done
as those of: ~oP
In case of non-inverting operational ai Af
om = in = oul You=3 Vi, Vin=3 Vqu
il Rl=—13~1,then: . Van=2 V¥ i 2 Vou 1 1
_— 2 <&
12 f}( = A-B + A-B is the matheniatical mutation NOR gate NAND gate XOR gate | XNOR gate
or: :
- The slope of the maxim‘um KI:, of Planck’s Miisé kit Work
| 13 | photoelectrons versus light frequency graph Momentum Lt wavelength finietioti
| - represents: :
14 | The minimum energy required for paif 051 MeV | 15IMeV | 1.02MeV | 0.051 MeV
production is:
5 The :'e?dius of second Bohr radius for hydrogen 0,053 am 0212 nm 0,106 it 0.848 nm
atom is:
16 | The dead time for G.M counter is: 1073 107s 107 1074
7 Unit ofradioacti?i?y is cur_ie (Ci). Which is 374 % 10° 3.7 % 1010 3.64 % 10° 45 % 10°
equal to disintegration per second. :

1212-X11124-15000
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SECTION —1
Wrrile short answers to any EIGHT parts. 16

(i)  Define dielettric coefficient of capacitance.

(ii)  Show that Ohm x Farad = Second.

(iii) Electric lines of force never cross. Why?

(iv) Inthe presence of dielectric why potential difference decreases?

(v)  Why does the picture on a T.V screen becomes distorted when a magnet is brought near the screen?
(vi) What is Lorentz force? Give the role of electric and magnetic force in this regard.

(vii) Do two long and parallel current carrying wires attract each other? Explain.

(viii) A power line 20m high carries a current 200 A. Find the magnetic field of the wire at the ground.

(ix) If decay constant of a radioactive isotope is 0.3465 hr™'. What will be its half-life?

(x) What is nuclear transmutation? Give one example.

(xi) What is radiography? Write its one use.

(xii) Discuss the advantages and disadvantages of nuclear power compared to the use of fossil fuel generated power.

Write short answers to any EIGHT parts. 16

(i)  Write names of two devices in which resistance decreases due to increase in temperature.

(ii) Do bends in a wire affect its electrical resistance? Explain.

(ii)) What are the difficulties in testing whether the filament of a lighted bulb obeys Ohm’s law?

(iv) In RLC series circuit, the impedance of the circuit at resonance is resistive. Why?

(v) A sinusoidal current has rms value of 10A. What is the maxjmym or peak valucr?f‘\

(vi) Name the device that will (a) permit flow of direct current b{igﬁ*pppose the flc w?o&:l;brnating current (b) permit
flow of alternating current but not the direct current. " @ i

(vii) Differentiate between glossy solids and polymeric solids. \:\‘\YO

(viii) Define modulus of elasticity. Show that the units of modulus Qﬁff(%iiqi y and stress are the same.

(ix) What is meant by strain energy? (p% b2

(x) Summarize the advantages of photo diode. " U

(xi) What is net charge on a n-type or a p-type substance

(xii) Why charge carriers are not present in the depleti

o)
. Write short answers to any SIX parts. C»\ 12
(i)  Four unmarked wires emerge from a tr er. What steps would you take to determine the turns ratio?
(i) How would you position a flat loop-dfiwire in a changing magnetic field so that there is no emf induced
in the loop? %{ﬁ
(iii) Define motional emf. Write i ression.
(iv) What happens to total radiation from a black body if its absolute temperature is doubled?
(v) Is it possible to create a single electron from energy? Explain.
(vi) State the two postulates of special theory of relativity.
(vii) What is work function? Write its mathematical relation with threshold frequency.
(viii) Mention any four applications of LASER.
(ix) Can X-rays be reflected, refracted, diffracted and polarized just like any other waves? Explain.
{ SECTION —1I Attempt any THREE questions. Each question carries 08 marks. l
5. (a) Define absolute potential. Derive its relation due to a point charge at a distance r from it. 05
¢ in 1 hour and 15 minutes. What is the current in the wire? 03

(b)A charge of 90C passes through a wir
( Continued P/2)
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(a) Discuss the principle, construction and working of an alternating current generator. Also find
expression for induced emf and induced current.

(b)What current should pass through a solenoid that is 0.5m long with 10000 turns of copper wire,
so that it will have a magnetic field of 0.4T?

. (a)Describe the flow of A-C. through resistor and through capacitor.

(b)Calculate the gain of non-inverting amplifier as shown in figure given below:

40kQ

WV
10kQ)

[ s

[

- (a) What is photoelectric effect? Explain it on the basis of quantum theory,

(b)A 1.25cm diameter cylinder is subjected to a load of 2500kg. Calculate the stress on the bar in
mega pascals.

(a) What is meant by half-life of a radioactive element? How it can be determined by the decay of
radioactive element?

(b)Compute the shortest wavelength radiation in the Balmer series. What val quf n must be used?

D)
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You have four choices for each objective type question as A, B, C and D. The choice which you think is correct, fill the

Q.No.1 relevant circle in front of that question number on computenzed answer sheet. Use marker or pen to fill the circles.

“NO-1 ' Cutting or filling two or more circles will result in zero marks in that question. Attempt as many questions as given in
objective type question paper and leave other circles blapnk.acf

S.# Questions A B & D
If V =630cos(100nt +60°)V ; the frequenc f ™ e S A
1 cos( )V s the frequency of 1> o010, 1 31amz | soMz |- 200Hz
i rotation of generator coilis: =~ 7 ) A | g
2 | Unit of self induction is not equivalérif’tb"_ Tl VAT - Wha s AT vstA
3 When flux through a coil renpams ;unchanged, 1 ] Posmve Negé't'ive \ Zero / Infinite
induced emf is: \ ; =2 ) ] 4
In a galvanometer, radial magnettc field - | N b s
4 | ensures that iron cylinder and field- lines are—~~ Parallel- .. Pc.tpeﬂd' cular | Anti-parallel ' Oblique
always: =
5 Magnetic field due to a long conductor carry ng | : (‘1\/’_ Ji .- T I
current | aLdlstance ris proporilonal sor” I~ T Q)Y "1 ! 2 r
6 Whlch is a. umpolar medlum? - iﬁﬁﬁ%\wﬁ gages Electrolyte Metals
+ .33,\ . - . \ -
s R o, ) 5
1 W]len piatﬁs of an isolated charged u;tpaclg;gr(L (P fncriRees L R T Reduces to
are pnoxed apart. energy stored: r\?" i N ; Ze10
4 : P g i
3 If a'+ve point charge g is moved aw; ﬁ"f 2 MW e Rcmq.ms Decreases Btecnn"leb
point, the absolute potential at t(laatj.\ S . same infinite
9 The ratio of dq.cau:d ﬁal.tl@l}attd\ 7 y i 7 b 1
fraction afier 3 Imlf lives {\h 8 b I !
O N} _ e oo s —
10 | One twelfth of @\ut (O isofope is equal to:]  0.0085u. | -t 1.008665u |  3.016u
11 | The energy of electrons is specific. =~ - kree Orbital | Oscillating ' Accelerated
12 | Positron was first disco&-'eredf n_. [ I 'Cosmic rays Magnéi‘égphet;e GaLnur:Sz:sray | E'ﬂrth"s crust
13 | A black body is a perfect absorber and--— " . - ~ Reflector - Radla r | Anti-reflector Transmitter
Due to high open loop gain, a small potential
14 | difference at input_____ output voltage of | Diminishes Fluctuates | Saturates Oscillates
operational amphller - — g
15 Pulsating DC g_cncrated by rectifier can be Geserator 3+ Totar - Filter Transistor
made smooih by u&mg _ T4 I .
16 | A movmg hole is equn alem to a moving: - .| ~ Profon Posilt'rive 1on Positron Electron
- | In a series RC circuit: if R = —]—— the power A i 1 ]
17 e T e ST 2 AN F =
| | factoris:. .. s i o sspado - A - il

1209-X11112336-38000
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SECTION -1
2. Write short answers to any EIGHT parts. 16

(1) How can you identify that which plate of a capacitor is positively charged?

(ii)  Electric lines of forces never cross. Why?

(i1i) Do electrons tend to go to region of high potential or low potential?

(iv) If the absolute potential at a point is zero, what can you say about the electric intensity there?

(v) Why is B non-zero outside a solenoid?

(vi) Two charged particles are projected into a region where there is a magnetic field perpendicular to their velocities,
if the charges are deflected in opposite directions. What can you say about them?

(vii) Why the resistance of an ammeter should be very low?

(viir) Can a charged particle move through a magnetic field without deflecting? Explain.

(ix) Why are heavy nuclei unstable?

(x) What factors make a fusion reaction difficult to achieve?

(xi) After 2 half-lives, what percentage of radioactive sample remains?

(xi1) Write any two uses of nuclear reactor.

3. Write short answers to any EIGHT parts. 16
(i) ~ What are difficulties in testing whether the filament of a lighted bulb obeys Ohm’s law?
(ii)  Is the filament resistance lower or higher in a 500W, 220V li /gj‘lttb tb than in a 100W, 220V bulb?
(ili) How many times per second will an incandescent lamp rgach@axunum brilliance when connected to 50Hz
source?
(iv) How the reception of a particular radio staticn IS\S? ‘c,ke@on your radio set?
(v) “VWhat is diamagnetic substance? Give examp&:\\ M
(vi) What are polymeric solids? Give example(. % N
(vii) What is net charge on a n-type ora p ésﬁﬁétance?
(viii) Why charge carriers are not preseqpé?ﬁﬁepletien region?
(ix) What is thermistor? Give two ﬂ‘!{:ﬁlﬂ
(x) What advantage of three p % € supply over single phase A.C?
(xi) What is difference betyee p'elasticity and plasticity?
(xii) Express by dlagrmnhp ent flows in n-p-n transistor?

4. Write short answers\ b”any SIX parts. 12

(i) Does the 1ndud&]’ current depend on the resistance of the circuit?

(ii) Show that £ and i—?have the same units.

(iti) Can a D.C motor be turned into a D.C generator? What changes are required to be done?

(iv) Can pair production take place in vacuum? Explain.

(v) Which has lower energy quanta? Radio waves or x-rays.

(vi) What is the rest mass of photon? What you can say about its momentum?

(vii) Why can red light be used in a photographic dark room when developing film, but a blue or white light cannot?

(viii) What are advantages of lasers over ordinary light?
(ix) What is meant by cat-scanner?

SECTION —1II  Attempt any THREE questions. Each question carries 08 marks.

5. (a)Define resistivity and describe its dependence upon temperature. 05
(b)Two point charges q, =-1.0x 1075C and q, =+4.0x 1076C are separated by a distance of 3.0m.

Find and justify the zero field location. 03

6. (a)State Ampere’s law and derive relation for magnetic field due to current carrying solenoid. 05
(b)A square coil of side 16cm has 200 turns and rotates in a uniform magnetic field of magnitude 0.05T.

If the peak emfis 12V, what is the angular velocity of the coil? 03

( Continued P72 )
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7. (a)Howcan a transistor be used as an amplifier?

(b)Find the value of current flowing through a capacitance 0.5

at 50Hz.

uF when connected to a source of 150V

8. (a)Does particle possess wave like properties? Describe experiment giving evidence of the wave nature

of electron.

(b)A 1.0m long copper wire is subjected to stretching force and its length increases by 20cm. Calculate
the percent elongation which the wire undergoes.

the tensile strain and

(b)Find the wavelength
n =3 state.

9. (a)Describe mass spectrograph and how it can be used for the detecﬁonﬁtﬁjga@]es?

L

of spectral line corresponding to the transition '() togen from n = 6 state to

1209-X11123/-@@}0
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You have four choices for each objective type question as A, B, C and D. The choice which you think is correct, fill the

No.] Felevant circle in front of that question number on computerized answer sheet. Use marker or pen to fill the circles.

Q.No. Cutting or filling two or more circles will result in zero marks in that question. Attempt as many questions as given in
ng

objective type question paper and leave other circles blank.acf

S# Q“estiﬂ'lls ey \ J_:f/ | — B \ i D

The reactance of an inductor at SOHZ is 10T} its ~ it Y o /

1 reactance at 100Hz becomes: | //} \ """ 2001 R ) ? 2;59" _17 ‘,.-'BQ

T i R . - e ! '3

The winding of the electromagnetic %?net . Magnetic | -5 Electric

. usually called: ﬂgf' / S \ onslh { _fljﬂi 00"{5/ coils | A}fi of these
Transformer is a device whicH stepup orstep / | | ... ' } [/

3| down the input: X X CE\‘T‘M\ ‘Eﬂlllgi / Energy / / Power
The unit of E is NC and that of B is _ e L [ ]

4 —2 owit P ms -1
NA~'m~ then the unit of L is: . me L

B i |

The value ofhi i which c;afé}sedm H\ I, O\ K'\’#_YL g=Y _p
S | convert gﬁf‘{ griometer in :zo,!ﬂmeten L. 1 \'Fh vV R?/@v ok ol " e

F 4 —— . W ,’ ! ¢ ] f———' ‘,
Energy copSumed by 60 watts bulb in 2 minutes @&9 22kflo Jdule | 120 Joule | 7600 Joule
. q:(/\ A b " y - I._.’ /
% \> =

o /

is equal to: ~

7 Unit[tof tﬂéative permi}t,ﬁvily)] [T
\ A . =)\

Force&peﬁ‘mced’i)er,uﬁ/it positiﬁ@itﬂ, ; _ . t

f !

Al L:(__:/)}IU unit }{iczlﬁ-z NmZC—z N-Ic—-zm-z

’F i
- llf £ :
|~ Eleciric ! Electric Electric field Blestric field

s point in anelectric field is: potential po%entual energy| strength
9 | The dead time for Geiger-Muller'Counter is: _ 107*s e JUB 10725 107,3 S
N\ = AT = e
AT VN[ A e T T =
10 | Cobalt-60 is the so@é{g;:\ 8 _/ /, L.\ arays. y-rays | B-rays™ |- Neutron
Ny . & g F sl 1 A
Helium-Neon laser discharge gibe contains—_ | ; R : L oo
1) Py ?’ ¥ N \a 0%, (.15 25% [ /8%
Using relativistic effects, the Ibcat{on ofanair / | / ey Iy f ;"
12 | o afier an hour flight can Bhgiaticed B Tl & b st [l A
By — \ e ¥ /
13 | Mathematical form of Stephen-Boltzmana law is: E=aT? | "E=6T E= cﬂ‘{f E=oT®
In photo voltaic cell current is directly .- - | Wavelength , | Frequency of | Intensity of
14 | roportionabe;_—-— N\ o el D right Energ? /1" light light
1,1 ----- | {L T
15 | A dio?[c/ca?/’é;used_a&\ ey e ) ylpliﬁer [ _,..»Rﬁiﬁﬁt?r/ Oscillator | Transistor
When silicon crystal doped\with apentavakm&\\ b g None of
1 imptﬂity e doped s ii‘:}c\;nductor is: \n—type P_ We Beth A& these

VAT R
17 Ohm\&{&tugi_; W \\ N / /l{eactance }(esi%ancc Inductance | Impedance

1210-X11112336-15000
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) SECTION -1
2. Write short answers to any EIGHT parts. 16

(i)  If a point charge ‘q” of mass ‘m’ is released in a non-uniform electric field with field lines pointing in the
same direction, will it make a rectilinear motion?

(i1} Is it true that Gauss’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 with in surface?

(ii1) Define Gauss’s law for n-point charges.

(iv) What is effect of relative permittivity of different dielectrics on electric force?

(v) How can you use a magnetic field to separate isotopes of chemical element?

(vi) What should be the orientation of a current carrying coil in a magnetic field so that torque acting upon the coil is
(a) maximum (b) minimum?

(vii) How radial magnetic field is produced in a galvanometer?

(viii) Find the radius of orbit of an electron moving at a rate of 2x10” ms™ in a uniform magnetic field of 1.20x1073 T,

(ix) What information is revealed by the length and shape of the tracks of an incident particle in Wilson cloud chamber?

(x)  What do we mean by the term “critical mass’?

(xi) What is meant by nuclear fission reaction? Give its uses.

(xi1) What are types of nuclear reactors? (\
3. Write short answers to any EIGHT parts. ,__Q\zj ; 16
(1)  What are sources of current? ) f\ff:').
(ii)  State Kirchhoff’s ruies. ‘v.«‘\\\ <o
(iit) Is the filament resistance lower or higher in a 500W, 220" @Pgbu}b than in a 100W, 220V bulb?
(iv) What is meant by phase lag and phase lead? ,-/F/;:‘,; e

(v)  Name the device that will (a) permit flow of diré\m"ﬁb_ff’eﬁt but oppose the flow of alternating current (b) permit
flow of alternating current but not the direct cyirr
(vi) How many times per second will an incqnfﬂg Eé}‘iflamp reach maximum brilliance when connected to a 50Hz
source? A \'j
(vii) Write any two properties of semiﬁ;}g?}@:ﬁofﬂ.
(viii) Differentiate between retentiyity \and coercivity.
A

(ix) Write a brief note on supx
(x) What are applications.ef p
(x1) What is meant by closed-loop gain and open loop gain of an operational amplifier?
{xii) Why a photodiode is operated in reverse biased state?

4. Write short answers to any SIX parts. 12
(1)  What is step up and step down transformer?
(ii) Why is the transformer used to transmit the A.C current over long distance?
(iit) A square loop of wire is moving through a uniform magnetic field. The normal to the loop is oriented parallel to
the magnetic field. Is a emf induced in loop? Give a reason for your answer.
(iv) Will higher frequency light eject more electrons from a metal surface than low frequency light?
(v)  Ifan electron and a proton have the same de-Broglie wavelength, which particle has greater speed?
(vi) What is dual wave-particle nature?
(vii) What is Compton shift? At what angle, Compton shift will be maximum?
(viii) What is meant by quantized radii of hydrogen atom?
(ix) Is energy conserved when an atom emits a photon of light?

SECTION —1I Attempt any THREE questions. Each question carries 08 marks.
5. (a)State Gauss’s law and apply it to find electric field intensity due to an infinite sheet of charge by

pointing out the importance of Gaussian surface. 05
(b)How many electrons pass through an electric bulb in one minute if the 300mA current is passing
through it? 03

( Continued P22 )
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. (a)Determine e/m ratio of electron in terms of B and V (accelerating voltage).
(b)A D.C. motor operates at 240V and has a resistance of 0.5Q. When the motor is running at normal
speed, the armature current is 15A. Find the back emf in the armature.

. (2)How capacitor behave in A.C circuit? Write expression for capacitive reactance.
(b)Calculate the gain of non-inverting amplifier shown in figure given below:

1 0k @\/ =

dddit

. (a)Explain energy band theory of solids. Ho elp to distinguish between conductor, insulator

and semi-conductor. p \QT
(b)What is the energy of photon in a finfrared radiation of wavelength 1240nm?

. (a) What is radioactivity and exp inuclear transmutation?
(b)What are the energies in quanta of wavelength A = 400nm, 500nm and 700nm?

1210-X11123-15000
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Objective Intermediate Part Second - 103 * : *
Paper Code PHYSICS (Objective) GROUP -1
8477 Time: 20 Minutes Marks: 17 g

You have four choices for each objective type question as A, B, C and D. The choice which you think is correct, fill the
relevant circle in front of that question number on computerized answer sheet. Use marker or pen to fill the circles.

Q-No.1 Cutting or filling two or more circles will result in zero marks in that question. Attempt as many questions as given in

objective type question paper and leave other circles blank.coa F m,
o .-2'-
C

S.# Questions A B D
If an iron core coil of reactance 6284} is placed -
1 | in series with 4509 resistance in AC circuit. 51.5° 60° 30° o 45°
The phase difference will be:
Wave ; Pauli Electronic
2 | Energy band theory based on: mechanical Bol;oaét::mc exclusion configuration
model principle of electrons
In transistor with common emitter
3 | configuration, output voltage is at phase 90° 100° 120° 180°
difference of:
An electronic computer is vast arrangement of i (O} . .
’ electronic switches which are made from: Resisiors [nc[i%cgg%é\f Capatiton Transiston
h : S\ ]
5 E}E has the unit of: Time o u"‘“::%/&)%tance Velocity ., | Acceleration
: : T | o ,./]\_/-
6 An electron moving with speed of 1x10°ms 7 §"1ﬁ:‘.§;i 7%10~°m 7%10°m 7x10~*m
has wavelength: e\
. s N :
" Vel.om_t)f of electron of hydrogen in different 4 NTo Quantized Increase in Independent of
orbits is: \ 5 ¢ higher orbits | orbit number
Quark. )
8 | Itis believed that quark cannot e Free state Bound state antiquark Three: quiarl\
» g combination
i combination
o | Ultra viclet radiation catisé: ) ﬁeglﬂny Saver crop Fast hair Formation of
g ¢ wgrowth damage grow ozone
x -\‘__fl C: ; v -»_-; -y.'-_...*-“
10 | Joule per Coulomb is equal to: Seﬁgﬁ,&_‘&f zF Newton Watt Volt
% 4
S !
11 | Gravitational force cannot be: IYiacs Pistance Shielded Stronger fan
dependent dependent electric force
In carbon resistance, colour bands are red. red,
12 | red and silver. The numerical value of 22000:10% 220045% | 220000+20% | 22Q+10%
resistance will be:
The torque on a current carrying rectangular :
5 ; ; : |
3 coil placed outside the magnetic field will be: Maximum HIAB A reg s
Sensitivity of movi b s s i | (Daesensd Decreasing | Using thick Increasing
14 | 20! m;:);)o. MOVIRG oL givANOMS arearo fcgi% number of suspension magnetic
HcroaSet 1y turns wire field
When motor is just started, the current passing
15 through the coil will be: Large Small Zero Average
16 | The windings of electromagnet in DC motor Solenoids | Fieldcoils | Inductors Loops
are called: _
When 10V is applied to an AC circuit with
. a L . 0 Q 10000 0.10
; it current of 10mA theri impedance will be: Ll N i

309-X11132021-45000
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Intermcdiate Part Second Roll No.
PHYSICS  (Subjective) GROUP -1
Time: 02:40 Hours Marks: 68 FM""

B _—— e

SECTION -1

Write short answers to anv EIGHT parts.

oo IFanowt charge *g7 of mass "m’ is released ir 2 non-uniform electrc field with electric field lines pointing in
e -ome dlrectmn wiil it make a rects linear motion?
fh- rihe the force ¢+ firces on a positive parrt charge when placed between parallel plates (i) with similar and
vqrial charges (11) with opposite and egual charces.

‘et What is the potential gradient? Write s unit.

tivy What is EEG and ER(G?

v+ Hew can you use a current loop to determine the presence of a magnetic field in a given region of space?

(v=: Wl the resistance of an ammeter should be very low?

t+ri W parallel current aftract and opposite cutrent repel?

o Distnguish between sensitive and Jzad-beat galvanometer.

-+ How can radicactivity help in the reatment of Cancer?
v What do we mean by the term eritical mass®

fvon I A Uidecays twice by a-emission. what is the resulting isotope?
<1t Wrete o advantages of solid-state detector?

P
W rite short answers to any EIGHT parts. AAS)
ity Wrte the heating effect of the current. S\j\/ =
i ‘n,"- hu dees the resistance of a conductor rise with 1 temperarure? -

tiri Barfam why the termenal potential differenc: fa baﬂ;@\“@t&ﬁ ases when the current drawn from 1t 15 increeses
{3 \.'\1'1 it 1w choke?

’ o does doubling the frequency affest the 2 h@-gta!m'jﬁgr capacitor?
v Asmsordal current has rms value of H}a‘-& }ﬂr ;rsthe maximum or peak value”

Dissmeuish betneen hard magnetic meter I\a soft magnetic materlal.

foed Define the terms vield point and l.litlmﬂt en.slle stress.
i1 How the hysteresis loss is used it tion of : itranst'm‘ntr‘?
iv'  Why s the base current ina tran a’r veﬁ* small? '
(x1t Write the truth table and Bqﬁe&f expression of NAND gete,
tviir What is the biasing rr:qu\lmnem of the runctions of a transistor for its normal operation?

o

Write short.answers to any SIX parts,

sttt g oend :? have the sameg urits.

tiy Tanan electric motor be used to drive an efect—ic generater with the output from the generator being used to
npesite the motor!

(it State Leny's law. Does 1t agree with the law of conservation of energy?

fivt  Define mutual inductance and also define its unt.

iv1 s it possible to ereate a single electron from erergy? Explain.

(v1)  We do not notice de-Broglie wavelength for a pitched cricket ball. Explain why?
fyvisy 1 the speed of light were infinite what would be the equations of special theory of relativity reduced?
“aleulate the longest wavelength of radiation for Paschen series.
v Tsenergy ce mserved when an atom r=m|t< a p{*o on of light?

bFC_—I_-_I_ON - II Attempt any THREE questions. Each questmn carries 08 marks. |
() What is Wheatstone Bndge’ How it can be used to fi nd the unknown resistance? 0
(i Determine the electric ficld at the position 7 = (4i-+3))m caused by a point charge q=5.0x107"C

placed at origin.

0

=

i) State crd explain Faradey's Law of electror:zgnetic induction.
th) A pecver line 10m hich caries a current 200A. Find the magnetic field of wire at the ground. 0

( Continued P/2)



9.

. (a)Derive an expression for the resonance frequency in R.L.C series circuit. Also give properties of
series resonance circuit.
(b)The current flowing into the base of a transistor is 100pA. Find its collector current Ic, its emitter

current Ig and the ratio -~ le ; if the value of current gain 3 is 100.

Tr
. (a) Explain energy band theory of solids. How does it help to distinguish between conductors, insulators

and semi-conductors?
(b)What is the de-Broglie wavelength of an electron whose Kinetic energy is 120eV ?

. (a) Write three postulate of Bohr’s atomic model. Derive an expression for radii of quantized orbit of
hydrogen atom?
(b)Find the energy associated with the following reaction;

"N+ 3He > 0+ H.

What does negative sign indicate? {g'f‘“‘] ﬁ
-6‘-\}\/’ o
309-X11122—4500Q< S
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Objective Intermediate Part Second - 103 ﬁ
Paper Code PHYSICS ( Objective) GROUP -1II
8474 Time: 20 Minutes Marks: 17 ﬁ m.‘m

You have four choices for each objective type question as A, B, C and D. The choice which you think is correct, fill the

Q.No.1 relevant circle in front of that question number on computerized answer sheet. Use marker or pen to fill the circles.

1 Cutting or filling two or more circles will result in zero marks in that question. Attempt as many questions as given in
objective type question paper and leave other circles blank.coa

S.# Questions A B C D
The energy released by fusion of two deuterons into
ﬂ_l a helium nucleus is about: 24 MeV 200 MeV 1.02 MeV 7.2 MeV
O 1 di i
2 eqr:le aih:s:e of energy absorbed in a body per kg is 1 rad * s B i
3 :;5;:*;: ::;‘;fng:gz‘“ed when all the transitions of | 54 opie | 3rdorbit | 4thorbit | Sthorbit
4 gll:ltmum wire becomes yellow at room temperature 900°C 1300°C 1600°C 500°C.
5 If object_ moves with the speed of light, its mass Zeiic Sm Ur‘\\ Same Infinity
become: _ \"‘} )
s - . . Q- Y
6 'cl)'?e thickness of a base in a transistor is of the order 10%m_ | \ N4 m 105m 10%m
— 2
7 | X=A-B is the mathematical notation for: (N;;?Pi&}}le NOR gate OR gate AND gate
8 - 9 REFTIEERERY N\ TS ey
5o R < G\ g iy
8 | The critical temperature for mercur%':é__;; A e [/._»_,> T2K#% [, 42K 1.18K 3.7K
L e _\_‘_{\,14{/ g ‘-Hg
ONS: | T N
9 | Resistance of choke is: Pl e Zero Very small Large Infinite
' P ’
AN N
10 | In three phase, voltage across g\q};é%ﬁines is: 220V 230V 400V 430V
11 | In DC generator, split rings acts as: Capacitor | Commutator |  Inductor Resistor
12 | Energy stored in the inductor is: g Ll lip Lyop
nergy stored in the i : 3 5 > kil
A galvanometer becomes more sensitive when the
Large Small Constant Zero
13 factor BiN will be: &
Force on a moving charge in a uniform magnetic
14 | field will be maximum, when the angle between A% 0° 30° 60° 90°
and B is:
15 | Kirchhoff's first rule is based on conservation of: Energy Voltage Charge Mass
16 | Coulomb per volt is called: Farad Ampere Joule Ohm
17 If the distance between two point charges is halved. Half Double FC it
the electric force becomes: |

310-X11132021-19000
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Intermediate Part Second Roll No.

PHYSICS  (Subjective) GROUP -1I
Time: 02:40 Hours Marks: 68  FROA-G3 <22

SECTION -1

Write short answers to any EIGHT parts. 16

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

(i) Describe the force or forces on a positive point charge when placed between parallel plates (a) with similar and
equal charges (b) with opposite and equal charges.

(i) Derive relation for potential gradient E = —%

-, o —

(iv) Write similarities and differences between electrostatic and gravitational forces.

(v) Define CRO and write the names of its parts.

(vi) Define tesla and write its formula.

(vii) Why does the picture on a TV screen become distorted when a magnet is brought near the screen?

(viii) What should be the orientation of a current carrying coil in a magnetic field so that the torque acting upon the
coil is (a) maximum (b) minimum 7

(ix) What do you understand by “back ground radiation™? State two sources of this radiation.

(x)  What do you mean by the term critical mass?

(xi) Define absorbed dosc and gray. A

(xii) Write the names of basic forces of nature. A8

. Write short answers to any EIGHT parts. (O™ 16

1

(i) s the filament resistance lower or higher in a SO0W, 220V light bulb than in a 100W, 220V bulb?
(ii) Why does the resistance of conductor rise with temperat@ze? ., > )

(i) State Kirchhoff's second rule and write its mathematical formula.

(iv) Write any two properties of parallel resonance cifcuit: >~

(v) How does doubling the frequency affect the reagtanee (a) an inductor  (b) a capacitor?

(vi) How the reception of a particul4f {adio station s Selected ap.your radio set?

(vii) Define modulus of elasticity. S w'ﬁi@m’h’tﬁ&f modnlis diflasticity and stress are the same.
(viii) What is meant by strain energy?

(ix) Distinguish between crystalline'solids and amorphous solids.

(x) Why is the base current inqa{ﬁal'.ﬁsistnr very small?

(xi) Why charge carriers arc not.present in the depletion region?

(xii) Write the names of three parts of a transistor.

. Write short answers to any SIX parts. 12

(i) Does the induced emf in a circuit depend on the resistance of the circuit? Does the induced current depend
on the resistance of the circuit?

(ii) Four unmarked wires emerge from a transformer. What steps would you take to determine the turns ratio?

(iii) What factors can change the mutual inductance of two coils?

(iv) If the length of solenoid is doubled keeping all other factors same, what will be change in energy density of
current carrying solenoid?

(v) Why do not we observe a Compton’s effect with visible light?

(vi) Wil higher frequency light eject greater number of electrons than low frequency light?

(vii) Explain NAVSTAR navigation system.

(viii) Can the electron in the ground state of hydrogen absorb a photon of energy 13.6eV and greater than 13.6eV?

(ix) Explain bremsstrahlung in x-rays spectrum.

[ SECTION —II Attempt any THREE questions. Each question carries 08 marks.

(a) State Gauss’s law and apply it to find out the electric intensity due to infinite sheet of charge. 05
(b) A rectangular bar of iron is 2cm by 2cm in cross-section and 40cm long. Calculate its resistance.

(Resistivity = 11x107*Qm) 03

. (a)State Ampere's law and apply it to find the magnetic field due to a current carrying solenoid. 05

(b)When current through a coil changes from 100mA to 200mA in 0.005s, an induced emf of 40mV is

produced in the coil. What is the self-inductance of the coil? 03
( Continued P/2)



~d) What is transistor?  Describe its construction and operation. Also shovs ihat how current tiows 1o

n p n transistor?
ib)¥ind the value of current flowing through a capacitance 0.5ul*, when connected to a source of

150V at 501z.
{aj What are intrinsic and extrinsic semi-conductors? How the p-type @@- pe materials are tormed?
ib)X-rays of wavelength 22pm are scattered from a carbon target. @ attered radiation being viewed

ar 85° to the incident beam. What is Compton shift? A\

Sl

tat Describe atomic spectrum of hydrogen. Show that ene efectron in hydrogen atom is Guat.sid.
ib)Calculate the energy (in MeV) released 1n the fol i@%ﬁion reaction:

9

> $..
J+ H— sHe+ n.

O
/3
A\@@&mzz-mooo

<
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PHYSICS (Objective) GROUP - I

Marks: 17

A, B, C and D. The choice

Roll No. :

W

which you think is corret, ﬂl the

] answer sheet. Use marker or pen to fill the circles,
Cutting or two or more will i i
s zy‘:":ﬁ Tt :.d b mn:r-lt in ze;oh:;.rks in that question. Attempt as many questions sgivea in
SH# __Questions A B C D ]
y | Electrical field intensity between two oppositely 2 K - % ]
charged parallel plates is: , & € 2, c |
When a dielectric material is inserted between the it " e
2 lates of a itor, the potential difference Does Creaes then
P = m:m: po change Increases Decreases |
KirchhofP’s first rule is based f ]
3 " o of rule is based on law o Mass— - Momentum Energy Charge
4 | Magnetic field strength is measured in terms of: Wbm Wb NmA™! Js
R i ;
5 ;;m?oﬂes:wmm waveform of time base A ripple Square wave | Sinusoidal | Saw tooth
Number of | Areaof | Density of Natureof the|
6 | Mutual inductance of two coils does not depend on: | turns of the | cr %}on material of : 'ai
coils %3 s’ coils oore
If the magnetic field intensity is doubled then : y G oo
7 magnetic energy density becomes: Fm{rf\/n_gl_e <p~ Double Half Eight times
TN
8 | Direct current cannot flow through: /ﬁgﬁ&‘/ Capacitor Inductor Ammeter
2 LI
< \_J L_hh:_d_
9 | In RLC series circuit, the condition for resonwb\isﬁ‘/ Xe>XL Xc =X, Xc <X X, =Z
7 O
{0) Young’s Relative
10 | Dimensions of strain are same as @a f&;j Stress Pressure mo:;u%us permitivity
AN Of the orde In mega
11 | Forward resistance of the p-%ﬁ\g/%é; is: Very large ofe kgl | A few Ohms Ohms
AW fi ity i Both emitter
In a transistor greater concentration of impurity is y
12 added in: \ Emitter Collector andd sl ksicaoe Base
13 | Value of Plank’s constant is: 6.34x107Js | 6.43x 10735 | 6.64x107"Js [6.63x1073Js
. 14| A gamma radiation has an energy of the order of: 1 MeV 1 keV 100 eV leV
15 | Rydberg constant is given in units of: kg™ m-} g Js
: . . A beta
16 | In@ nuclear transmutation, radium changes into Qo ! A proton An 31211:3 e
radon, the emitted particle is: parti particle
- The average number of neutrons produced per 25 3 2 4
fission of uranium-~235 atom is:

335-X11121-37000



~ Intermediate Part Second Roll No.
Q ' PHYSICS  (Subjective) GROUP -1

r Time: 02:40 Hours Marks: 68 PR -4 -2
SECTION -1
2. Write short answers to any EIGHT parts. 16
(i) Do electrons tend to go to region of high potential or of low potential?

(i) Define electron volt. Show that 1eV =1.60x1071°]

(ili) Is E necessarily zero inside a charged rubber balloon if balloop is spherical? Assume that charge is distributed
uniformly over the surface.

(iv) What are differences between electric force and gravitational forces?

(v)  How can you use a magnetic field to separate isotopes of chemieal element?
(vi) Why does a picture on a TV screen become distorted when a magnet is brought near the screen?
(vii) Define the terms magnetic flux and magnetic flux density.

(viti) Determine the magnitude of force on a charged particle in an electric and magnetic field.
(ix) Define induced current and induced emf.

(x) Show that ¢ and %:'?have same units.
txt—How theimiuced cuirrent can be increased?

(xii) Is it possible to change both the area of the loop and magnetic field passing through the loop and still not have an
induced emf in the loop?

3. Write short answers to any EIGHT parts. 16
(1)  Describe a circuit which will give a continuously varying potestial.

(i) Explain why the terminal potential difference of a battery decrease when the fureenit drawn from it is increased?
(iii) What is meant by tolerance? Give example.

(iv) How does doubling the frequency affect the reactance of an inductor éind & capacitar?

(v) InaR-L circuit, will the current lag or lead the voltage? llustrate ypur answer by a vector diagram.
(vi) Write four properties of parallel resonance circuit. AV

(vii) What is meant by hysteresis loss? RSV

(viii) Define stress and strain. What are their SI units? (FAN

(ix) What are ductile and brittle substances? Give an’{xhlppfe’ of each.
(x)  What is the net charge on a n-type or a p-type gbsqmce?

(xi) How does the motion of an electron in a n:laﬁ:ujéﬁbktance differ from the motion of holes in a p-type substance?
(xii) What is operational amplifier? - N

<\ '-\\ 3
4. Write short answers to any SIX parts.
(i)  Which has lower energy quanta? \Radiowave or X-ray?
(i) Why do not we observe Comipton éffect with visible light?
(iii) Define work function and give its unit.
(iv) What are the advantages of laser light over ordinary light?
(v) Define ionization potential and excitation potential.

(vi) If anucleus has half-life of 1 year, does it mean that it will be completely deca i
(vii) What do you mean by t. iti ;

ine hali-life. Give its expression.
(ix) Define Hadrons and Leptons.

SECTION - II Attempt any THREE questions. Each question carries 08 marks.
5. (a)Explain electric potential at a point due to a point charge. Derive its relation. 05

(b)A rectangular bar of iron is 2.0cm by 2.0cm in cross-section and 40cm long. Calculate its resistance
if the resistivity of iron is 11x107*Qm

12

03

6. (a)Determine “1:% of an electron. Derive its relation. 05

(b) Two coils are placed side by side. An emf of 0.8V is observed in one coil when current is changing
at the rate of 200 As™' in the other coil. What is the mutual induction of the coils? 03

( Continued P/2)
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| . Fep-4uat
7. (a)Describe the behaviour of an inductor in an A.C. circuit and write expression for reactance of an inductor.

(b)Calculate the gain of non-inverting amplifier shown in figure:
40kQ2

—WV\_
10kQ

F VY — : e
. — Vi
8. (a)Describe the formation of energy bands in solids.“Explain the difference of electrical behaviour of
conductors, insulators and semi-conductors in terms of energy band theory.

(b)A sheet of lead 5.0mm thick reduces the intensity of a beam of y-rays by a factor of 0.4. Find half
value thickness of lead sheet which will reduce the intensity to half of its j;\:itial value.

9. (a) What is meant by inner shell transition and characteristics X-rays.ﬁ]—\lg’z/b{&’iays are produced?

Write any two properties and uses of X-rays. 0O ,
(b)An electron is accelerated through a potential difference of \er\Q ate its de-Broglie wavelength.

258
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Objective Intermediate Part Second B(o "4 2-’.’ *
Paper Code PHYSICS (Objective) GROUP'-1I
8472 Time: 20 Minutes Marks: 17

You have four choices for each objective type question as A, B, C and D. The choice which you think is corret, fill the
Q.No.1 Mecirde ‘i:-}rui t;ltat qutin IM“ compaterized answer sheet. Use marker or pen to fill e circles.

Cutting or filling two or more will resalt in zero marks in that question. Attempt as many questions » given in
objective type question paper and leave other circles blank.
S.# Questions A B C D
A particle of mass m and charge q is released from Ed E
1 | rest in a uniform electric field E. The K.E. attained ) qE%d qEd 2
by the particle after moving a distance ‘d” is:
: e Electrical -
2 | The energy stored in the capacitor is: K.E. P.E. KE. Electncal P.E.
On increasing the length of wire specific resistance Remains | Firstincrease
3 S —— Increases Decreases unchanged | then iecrease
Afrelectromrismoving imacircle of radius 't in a
4 | uniform magnetic field, suddenly the field is % -} 2r ir
reduced to B/2, the radius of circle now becomes: o
Force on current carrying conductor per unit length . 3 .
5 | gven by ILB sin 6 II:BFA IB [Bsin B
The current flowing through a coil due to induced | Shape of the | R .'E anceé | Area of the .
6 | emfinit depends upon: coil || .ofthe coil coil Magstic fox
./n\__\* "-\\ v y o - T
7 | The induced emf primarily produced at the cost of: ?{:QNPL § Chemioel SOTDR. | MpOwKa]
; energy” <-|  energy energy energy
At low frequency the current through a capacitor of |, ( ()~ : |
% | AC. circuit will be: ‘?f (>aree Soalt & i
The inductance and ' Hof-
9 Qf:e uctance and capacitance behave a w Voltage Frequency Time Curent
Impurity atoms are doped in semi-conductor tc F —
10 im':uﬂ ped Bm‘ﬁf‘/{!“k ictor to e | Holes | Conductivity | Resistivity
The specially designed semi-conductor diode used R T ; Light emittin,
111 a5 indicator lamp in electrohic circuit are: | The switch | *Solar cells | Photodiodes gh;wde g
Light _
12 | Which diode is used for detection of light? emitting | Photo diode | T 1010 YOlaic |y yece
diode cell
13 | Rest mass of photon is: Zero Y Infinity 1 —13;:— ) _-l%f_* J
_IhIﬁhnldWelength-formetzrhmﬁg work
14 | function ¢, is A,. What is threshold wavelength A 4% 22 A
for metal having work function 2 ¢, is? ¢ 4
15 | Production of X-rays can be regarded as inverse of: | _°MPton | Photoelectric | Annihilation Pair
g - effect effect of matter | production
16 | The energy released per unit mass is s Fission Fusion Chemical Nuclear
pet greater reaction reaction reaction reaction
17 En:rgynwdedtncreateaneledmn—holcpairina
solid state detector is: 2-3eV 3-4eV 4-5eV 5-6¢V

336-X11121-17000
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PHYSICS  (Subjective) GROUP -1II

Time: 02:40 Hours Marks: 68 F@ ) w§ 22 |
SECTION -1

2. Write short answers to any EIGHT parts. _ 16
(i) How can you identify that which plate of a capacitor is positively c_imrged?
(ii) Do electrons tend to go to region of high potential or of low potential?
(iii) State Gauss’s law and write its mathematical expression.
(iv) Give a comparison between electric and gravitational forces. . _
(v) Describe the change in magnetic field inside a solenoid carrying a steady current I, if the number of turns is

doubled but the length remains the same, .
(vi) Ifacharged particle moves in a straight line through some region of space, can you say that the magnetic field in
the region is zero?

(vii) Define magnetic flux density and write its unit.
(vil)) What is Lorentz force? Write its mathematical expression. _
(ix) How would you position a flat loop of wire in a changing magnetic field so that there is no emf induced in the loop?
(x) Does the induced emf always act to decrease the magnetic flux through a circuit?
(xi) Write the factors upon which mutual inductance depends.
(xii) State Faraday’s law of electromagnetic induction and write its ms atical expression-

3. Write short answers to any EIGHT parts. 16
(i)  Why does the resistance of a conductor rise with temperature?
(i)  Explain why the terminal potential difference of a battery decreases when the current drawn from it is increased?
(iify Differentiate between resistance and resistivity. Also give their units.
(iv) A sinusoidal current has ‘rms’ value of 10A. What is the maximum or peak value?
(v) InR-L circuit, will the current lag or lead the voltage? [llustrate your answer by a vector diagram.
(vi) At what frequency will an inductor of inductance 1.0H have reactance of 5000, O\
(vii) What is meant by hysteresis loss? How it is used in the construction ufamp_ggQ;rg 7/
(viii) Define modulus of elasticity. Show that unit of modulus of elasticity and stress)are same.
(ix) Differentiate between curie temperature and critical temperature. A A~
(x) Why charge carriers are not present in the depletion region? AN v

L |
(xi) Why a photo diode is operated in reverse biased region? - {7
(xii) A transistor has Ic = 10mA and Iz = 40mA. Calculate the current gain.
4. Write short answers to any SIX parts. N~
()  Asasolid is heated and begin to glow, why does it first appear red?
(i) ~ Can pair production take place in vacuum? Explai,©
(iii) What is the energy of photon in a beam of infra-red radiation of wavelength 1240nm?
(iv) Is energy conserved, when an atom emits a photon of light?
(V) What is meant by CAT-Scanner? .\
(vi) Why are heavy nuclei unstable? -\ ™~ :
(vii) Describe a brief account of interaction of various types of radiations with matter.
(viii) What factors make a fusion reaction difficult to achieve?
(ix) What is self-quenching in working of GM-Counter?

SECTION - 11 Attempt any THREE questions. Each question carries 08 marks.

5. (a)Define capacitance. Also derive a relation for capacitance of a parallel plate capacitor for air and
dielectric as 2 medium. 05
(6)0.75A current flows through an iron wire with a battery of 1.5V is connected across its ends. The length
of the wire is 5.0m and its cross-sectional area is 2.5x10"m?. Compute the resistivity of iron. 03
6. (2)Derive the relation of e/m of an electron. 05
(b)Two coils are placed side by side. An emf of 0.8V is observed in one coil when the current is changing
at the rate of 200As™ in the other coil. What is the mutual inductance of the coils? 03

7. (2)What is an operational amplifier? Derive a relation for gain of operational amplifier as inverting
amplifier.

12

05
(b)Find the capacitance required to construct a resonance circuit of frequency 1000kHz with an inductor
of SmH. _ 03
8. (1) Define and explain fusion reaction in detail. 05
®)A 1.0m long copper wire is subjected to stretching force and its length increases by 20cm. Calculate
the tensile strain and the percent elongation which the wire undergoes. 03
9. (9 What is de-Broglie hypothesis? How Davisson and Germer verify it? Explain. 05
() The wavelength of K X-ray from copper is 1.377x10-°m . What is the energy difference between
the two levels from which this transition results? 03
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Q-No.1 Cutting or filling two or more circles will result in zero marks in that question. Atfempt as many questions as given in
objective type question paper and leave other circles blank.
(sl Questions A_ | B C D
g TP, S e e [ i LENTal!
| [I.u. force on an electron in a ficld of 1x 10°NC 16x10°*N ‘ 16x10°N | 1.6x10719N | 1.6x102"N
| will be:
’- Electric flux is maximum, when angle between E 0° 90° 180° 45°
~ und surface area is: " _ |
3 | Heat gcncra!cd by a 50 watt bulb in one hour is: 36000 J ' 48000 ) 18000 ) 180000 J
'_ T T - 1 I- . 1
4 | The relation BB = "‘JL is called: [ Amp&.rc 8 ] Farical's Lenz’s law | Gauss’s law
: 2rr i law 1 law
i The mabncllu force on an clectron, travelling at
' 10°ms™" parallel to the maguetic field of strength 107N ] 10°N 0 16x10712N
| [ 1Tis . i
‘ 6 | One of the applications of mutual induction is: Rheostat Step &p
. . | transfer
( 7 | Henry can be writien as: VsA ! %&,},\Q@ vslA v-kA
I -lTl—Rl C serics n;:u‘;muu circuit, at resonance _ s |_
i3 lrequency, impedance 7 s v R? + va A I
' 9 | Choke consumes eatremely simall; Power Potential |
| A
I jg | A single domain i paramagnetic substance - 105102 | 19" -10% 1002 =10 |
contains nearly: e _ E ‘_@ ' atoms atoms atoms |
s |
! 3 | X=A- B is the mathematical notato O ! NAND gate OR gate NOR gate AND gate
,[ B Ina umumm!ur cireutit le-m i iy ol hght 1 | i iy .—{
P12 ] 2 ‘ Ry increases | Re decreases | Vg decreases | Vo increases
decreases, then resistance _
i If an electron is m:cclcrﬁ*r@ﬁmugh apotential “_{F
13 | difference of 10V, then energy gained by clectron | 1.6x107Y) 1.6 eV 10eV 1.6x10" eV
i is:
|
If velocity of a body becomes equal to “C”, then n
e ' its mass becomes: 0k Pife A= = _EQ
Au electron ¢an reside in the meta stable state for
151 about: 10%s 107%s 10%s 107%s
r Hall life of iodine-131 is 8 days and it weighs ‘ -
[ 16 | 20mg. Afier 4 hall lives, the amount left behind 2.5mg 1.25mg 0.625mg 0.312mng
will be:
17 | Which group belongs to Hadrons? Protons and | Mesons and | Photons and Positrons and
) neutrons neutrinos electrons electrons
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SECTION =1

Wrne shiort answers to any ELGHT parts. 16

(i1 Define potential grudient and show that E = _%

S{il) Write two differences between electrical and gravitational forces.

(i) How can vou wentify thay which plate ol a capacitor is positively charged?

(iv)  Suppose that you tollow an electric field line due to positive point charge. Do electric field and the potential
ingrease or decrease?

(v)  What do you know about sensitivity of galvanometer?

{vi)  What are the uses of CRO 7

(vii) How can you ese o magnetic lield to separate isotopes of chemical element?

Pvitil Whis the resistance of wn aimmeter shoukd be vers low?

viad What e thie Eetors upon wivich e smwiual inductanee depends?

(x)  What s the back motor effect i generators”?

(xi)  Four unmarked wires emerge from a trnstonmer. What steps would you take to determine the tums ratio?

(xif) Shiow that € and -f.:% have the saune units,

#

(iy  State the KirchhotT's tirst and second rule.
(i) Is the (lament resistance lower or higher in g S00W, 220V light bulb than in a TOOW, 220V bulh?
() What is meant by the telerance in g resistor? Write die vaiue of tolerance of silver and gold.

faivy  What is a choke?

v What i meant by AM and EM Y

(i) A circuit containg an iron cored inductor, a switch und a D

arranged in serivs. The switch is closed and

{vii) Define diamugnetic and ferromagnetic substances, ((ive theike<amples.
(viii) Distinguish between crystafline and amorphous soldS?
(i)  What is the inechanism of electrical condu h;{}des and electrons in o pure \unw@w eleiment?

(x)  Why ordinary silicon diodes do not eny :
(xi)  Why charge carriers are not present in ﬂ\e dep) ion regions” @
O 12

(211} What is solar cell” Give its wies p

b Wh wdhatapes wneleetnas noereseepe his over an optical e
(il Whoen does Il"ll'. Dediav e as iowave”? When does i behave ik

(i) Calewlae the value of € ompton wave length of elect

(iv) Explain why laser action could not occur without p version between atomic levels?
(v How K, and Ky Xeravs are comitted”

{(vi)  How can radioactivity help in the reatment u
(vit) What do you understand by backgrour atiops? State two sources.

{viti) Differentinte between Hadrons an
(x) Write dany two uses ol radiogriy

VW Imt 15 mpmn.u ? 1}1. e i l Hion Iur Ihq. Cupcinee ni par.ulh.l pl.uc capacitor. Slum l.lml

capacitance varies in the presence of dielecuic between the plates of capucitor. : 05
(b)The resistance of an tron wire at 0°C iy 1x1 0'C). What is the resistanceat S00°C if the temperature

coetlicient of resistance of iron is 5.2x 107K 2 03
() Explain the phenomena of mutual induction, mutual inductance and define its units. 05

(b)Alpha particles ranging in speed from 1000ms™ 10 2000ms™ enter into a velocity selector where the
electric intensity is 300Vm™" and the magnetic induction 0.20T, Which particle will move undeviated

through the field? 03
o) What is transistor? How i is used asanamplitier? Derive its voltage p.;s'm COution, 05
AL whizt fregueney will a inductor of LOH have & vatimee o SO0 03
(1) Deseribe de-Broglie's hypothesis and expln Davisson und Germer experiment 1o conlirm this
hypothiesis. 02,03
(b)What stress would cause a wire Lo increase in length by 0.01% it the Young’s modulus of the wire
is 12x10"Pa . What force would produce this stress if the diameter of the wire is (.56 mm? 03
() What is radioactivity? Discuss emission of alpha (w), beta () and gamma (y) radiations from
radioactive nucler. 05
(b)Compute the shortest wavelength radiation in the Balmer series. What value ol “n™ must be used? 03
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£ e L A . B 1 € |
S | ! | .
I | The peak to peak value is: | Vo : -V | Y2V 2V [
o st SR A DR S SR I
' |
2| S1 unit of modulus of elasticity 15 ' Couwlomb ! Vol Pascat Nmi™? Ampere J.
', i - | L e |
: p : F F _ ! !
31 In transistor the central region is knowin as: F Base ; Emitter I Collector Inductor {
3 Mhe ST TS TN -t 3 ‘ s
| U The open foop gain of op-amplifier 15 of the : S i
K ke AR T I T e ]
| order of’ _ - i
. - , x‘. [- - .] i 1 L wr + — . f-_..._.—.—..-. __.,: [ E——— 4 !
_ L Amoum of energy released due 10 compicte ¢ . ! "
T ki AT - e \ 9x 10" Yo [0 910y | 3l
L conversion o | kg mass o cnergy s ' |
Rl L s ol B ot idnd Nchinele. . M SRR B e S casmame e e
i 0 i The unit of Planek’s constant is: | Joule Joule-s Wt 1I Candela
| [ ransition ol electron in hydrogen atom ends at .’ . I
7 | ! , “.“ el it yuropeh S E e | Balmer Paschen f Bracket |
r third erbit then radiation emitted lies e Y
The bombardment ot nitrogen with a-particle ‘ : ! . |
b : & = VRe i 5 Flectron | Positron |
| will produce: 1
: % [ “Ihe quantity calied the absorbed dose "D7 I . - mn/C Ut
oo S el S
10 | Which one is photocoaductor? A Selennnm | Mercury  Alumimuim :
: \ |
|« _— . T W S S, | e i
! 1 : A charge of 4 Coulomb is in the tield of intens) '3 N i 6N ! 4N 1N
| . - . i i i
| 4 N/C. ‘The torce on the charge is Q) ; !
: e LA e s i i . "‘"'.I et - _*...._T
. il OV i . 5 s R e |
12 | mhom™ " is the S unit ol ‘ Conductance | Cosmductivity | Resistance | Resistivity |
| ' i
.'- ) = H
| . g . : ' 5 Electric ]
| 13 | The magnetic nduction he unitas ol E Flux i Flux density it fnsiw Magnetization!
S | ' e
s e i RIS i 2 AT & e, B\ S R -
i The Loremz torce on clirged particle iss aEsE. + | He b -1y | == F=b«ly
2 j 4 H :
Lenz's law is in accordance with the faw of ' Angular ; .
] 15 ikt ' Momentum & Charge Enerpy
conservation ol C o momenluin 3 o
) : ; . h Mutual sScilf Faraday’s N 4
16 ’ Working prmeiple ol transformer s - : : : iy Lenz's law
| induction . induction law
I When the motor is running at maximum speed, y r/; ¢ No back 1
17 ; e ki g Maximum Minimum Varies
the back el will be: l emf
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SECTION -1
2. Write short answers to any EIGLIT parts, 16
(i) Flectric lines ol force never cross. Why?
iy Do electrons tend o go 1o region of high potential or of low potential?
(i) What is meant by potential gradiem?
(1v)  Define capacitance and its unit Furad.
(v)  How can you use a magnetic field to separate isotopes of chemical element?
(vi) Why the resistance of an ammeter should be very low?
(vii) What is sweep or time base generator?
(viit) Distinguisih between magnetic flux and magnetic tlux density.
{ix) Cana D.C motor be turned into D.C generator? What changes are required 1o be done?

" A 3
(x)  Show that "¢ ™ and —;:’} ave the same units.
!

ixi)  Define Henry.
(xii) How the efficiency of ranstornier can be improved?

. Write short answers to any EIGIFY parts, 16
(i) What are thermistors? How are they made?
(i 18 the ament resistance lower or higher ina S00W, 220V light bulb than in a 100W, 220V bulb?
(i) Why does the resistance ot a conductor rise with temperature?
(iv)  What do you understand about the termis (u) phase lag (b) phase lead 7
(v) A sinusoidal curremt B rms vatue of 10A. What is the maximum or peak value?
(vi)  How does doubling the frequency affect the reactance of (a) an inductor ( b} a capacitor ?
(vii) What are ductile and brittle substances? Give an example of each.
(viii)_How would you ubtain n-type ad p-type maierial from pure silicon? Hlustrate it by schematic diagram.
(ixn)  Lifferentiate between para and lerromagnetic substances.
(x) What is normal operation of a transistor? Show it wilpg{iR
(xi) Why a photodiode is operated in reverse biased stad

ad

AN
O

)
© r

: Q!‘rec space,
2

4. Write short answers to any SIX pagj
(i)  Show that any material object cann®
(i) Which photon, red, green or blue carryg
(i) Ifan electron and a proton have the same de-Broglie wavelen
tiv)  Difterentiate between spontancous and stimulated emissd @
(v1 What are the advantages of Lasers over ordinary Hight?
(vi)  What is natwral radioactivity”? Name types ol radipt
(vil) What are leplons? Wiite its examples.

(viii) Why does a Geiger Muller tube for detecijng y<ays not need a window at all?
(ix)  Find e mass defect of tritium, il the founass of tritiam is 3.01604Y u.

FRET PRt TN i
L SECTION = If A@&Qﬁl any THREE questions. Each question earties 08 marks. |
5. () What is Wheatstone Bridge? Gve it

24
w
c
o
c
ik
i
(49
L]
=
L]
Lt
a4
o
=5

+ its principle, cirguit dingeam und working. How it can be used to

determine an unknowiy resistimee”? 05
(A particle having w charge of 20 electpons on it tadls through a potentiabdifference ol 100 wolts.
Caleulate the encrgy acquired by it in eleetron volis (¢V). 03
6. (a)State Ampere’s law and apply it to find the magnetic field due to curreat carrying solenoid. 03
(b)A coil of 10 turns and 35cm? area is in a perpendicular magnetic ficld oF0.5T. The coil is pulled out
of the field in 1.0 sce. Find the induced emf in the coil as it is pulled out of the field. 03
7. (a)Define rectification and describe the working of a full wave rectifier. 05
(b)A 10mH, 200 coil is conneeted across 240V and | 80/w Hz source, How anuch power does it dissipate? 03
8. (u) What is meant by strain energy? Derive the relation for strain enerzy from force extension graph. 035
(b)The life time of an ¢lectron in an eacited state is about 107, What is its uncertainty in energy
Jduring this time? 03
9. {a)Derive the relations tor quantized radii and energies for hydrogen atom. 03
(b)Find the mass defect and binding energy of the deuteron nucleus. The experimental mass of deuteron
is 3.3435x 107 kg 03
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A

You have four choices for each objective fype question as A, B, C and D. The choice which you think is correct, fill the

objective type question paper and leave other circles blank,

relevant circle in front of that question number on computerized answer sheet. Use marker or pen to fill the circles.
Cutting or filling two or more circles will result in zero marks in that question. Attempt as many questions as given in

S.# Questions A B C D
: . ) Thickness of | Charges on Voltage Geometry of
| | The capacitance of capacitor depends upon: plates the plites applied e capacitor
3 Abllholnlclcctrons are added to pith ball. Its —16x10-19C | =1 .6x10-2C | =1 6x10-14C | =1 6x10-7C
charge 1s:
3 The current through a resistance of'IOOQ when 22000A 224 224 0.45A
connected across a source of 220V is:
A current carrying conductor is placed in uniform F=ILB F=ILB
4 | magnetic field parallel to it. The magnetic force F=ILB féiha cosd F is zero
experienced by the conductor is: \”}/‘ A
. ' 1 2N\ :
5 Cathode. ray oscilloscope works by detlecting a Electrops (D) “Protons Neutrons Positrons
beam of: : i'{ N
The only difference between the construction of }1/\- , Magnetic
5 DC and AC generator is: ) /?’?&s es coil Commutator field
T :
: s : R Becomes Remains
7 | [ the coil is wound on iron core, the flux EE}%\{;S‘ Decreases . Increases chnatant
8 During eac.h cycle, alternating vo!tagr\ci{\eé%g to Ginge Twice Thrice Four times
peak value: Al )
The device which allows onl ¢ tontinuous flow . .
¢ 5 .
) 6FAC through it is: (\i‘\&@k Capacitor [nductor Battery Thermistor
T ; 2
. ; , : . Valence Forbidden | Conduction
10 | A vacant or partially filled band is called: Fermi band band band band
11 " dewce_ Wi '.5 used for the cqn¥irsion of AC Oscillator Detector Amplifier Rectifier
mto DC is called:
12 | Which one is not fundamental logic gate? OR gate AND gate NOT gate | NAND gate
13 | The unit of Plank’s constant is: Joule Joule-S Watt Candela
I .
_ _ e i Infrared Ultra violet
? =
14 | Which one is low energy photon? Visible light light light X-rays
15 | Radiation produced from TV picture tube is: Gamma rays X-rays lnfrared Ulm.l vigler
light light
6 The bc{nﬁburdment of nitrogen with a-particle will Neutron Proton Electron Positron
______ _produce;
17 | The quantity called the absorbed dose “D” is: E/m E/C m/C C/IE
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2.

L]

9.

SECTION -1

Write short answers to any EIGHT parts. 16

(1) Do electrons tend to go to region of high potential or of low potential?

(it}  Electric lines of force never cross. Why?

(111) Define capacitance and electric polarization.

(iv) Show ieV=16x10""7]

(v) A plane conducted loop is located in a uniform magnetic field that is directed along the x-axis. For what
orientation of the loop is the flux a maximum? For what orientation is the flux a minimum?

(vi) Why the voltmeter should have a very high resistance?

(vii) What is digital multimeter?

{(viii} Define ammeter and voltmeter.

(1x) When the primary circuit of a transformer is connected 1o a.c. mains the current in it (a) is very small if the
secondary circuit is open but (b) increases when the secondary circuit is closed. Explain these factors.

{x) Showthat £ and % have the same units.

{xi) Define induced current and induced emf’
{xii) Define self-induction and mutual induction.

. Write short answers to any EIGHT parts. 16

{1} Write the names of sources of current.
(1) Is the filament resistance lower or higher in a 500W, 220V light bulb than in a 100W, 220V bulb?
(111) A voltmeter cannot read the exact emf of a cell. Why?

(iv) What do you mean by phase lag and phase lead? P

(v)  Show that potential difference across LC is zero at resonating frequency in, ée:tn’:ﬁ LRC series circuit.
(vi) Name the device that will (a) permit the flow of direct current but gms%{ju.ﬁ% ow of alternating current
| Y]

(b) permit the flow of alternating current but not direct current. o NS
(vii) Show that units of modulus of elasticity and stress are the same-, | <
(viii) Define ductile and briitle substances. Give example of e ?:;‘_::-
(1x) What are superconductors? Where are they used? ?’1 -
{x) Whatdo LED and LASER stand for? N ,Lg.‘,'/‘

{x1}) Why ordinary silicon diodes do not emit light? \“CV?J
(xi1) The anode of a diode is 0.2 positive with resped f(éts cathode. [s it forward biased?

- Write short answers to any SIX parts. » 'f?.f" 12

(1) Can pair production take place in yagulim? Explain.

{ii)  We do not notice the dc-Brog‘Ii,\exM@ ength for a pitched cricket ball. Explain why?

(iit})  Write the relations of ]cng;!;‘fsﬁgﬁﬁctinn and time dilation in case of special theory of relativity.
(iv) What are advantages 0%1;\‘:\'}.3_ER over ordinary light?

(v} Can electron reside insi e nucleus? Explain.

(vt) How can radioactivity help in treaunent of Cancer?

(vii) Why heavy nuclei are unstable? Explain.

{(viu} Deline half=hfe and discuss its dependence.

(ix) Write nammes of hydrogen isotopes with their formulas (svmbols).

SECTION —1II  Attempt any THREE questions. Each question carries 08 marks.

- (a)What is potentiometer? How it can be used as (i) potential divider (ii) measuring of unknown emf

af a cell? 1,22
(b)Determme the electric field at the position T = (4i+3j)m. Caused by a point charge g =5.0x10¢C
placed at the origin. 03

- (a)What is solenoid? Draw the pattern of magnetic field produced by the current carrying solenoid and

derive the relation to calculate the value of its magnetic field inside it by using Ampere’s law. 1LL3
(b)When current through a coil changes from 100mA to 200mA in 0.005s an induced emf of 40mV

is produced in the coil. (i) What is the self-inductance of the coil? (i1) Increase in the energy stored

in the coil. 03

. {a)How operational amplifier can be used as inverting and non-inverting amplifier? Derive their gain. 22,1

(b)Find the value of the current and inductive reactance when AC voltage of 220V at 50Hz is passed

through an inductor of 10H. 03
. {a)What is de-Broglie’s hypothesis about wave nature of particle? How it was confirmed by Davisson
and Germer? 02,03
{b)A 1.25cm diameter cylinder is subjected to a load of 2500kg. Calculate the stress on the bar in
megapascals. 03
(a)What 1s a nuclear reactor? Describe its four important parts, 01,04
(b)Compute the shortest wavelength radiation in the Balmer series? What value of n must be used? 03
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