PHYSICS (Theory)

Time allowed : 3 hours Maximum Marks: 70

4 N\
General Instructions:

(i) All questionsarecompulsory.

(i) Thereare30questionsintota. Questions1to 8 carry onemark each, questions9to
18 carry two markseach, questions 19 to 27 carry three marks each and questions
2810 30 carry five marks each.

(i) Thereisnooverall choice. However, aninternal choice has been providedinone
question of two marks, one question of threemarksand all three questionsof five
markseach. You haveto attempt only one of the choicein such questions.

(iv) Useof calculatorsisnot permitted.

(v) Youmay usethefollowing valuesof physical constantswherever necessary:

c=3x10*ms*
h=6.626 x 10* Js
e=1602x10%*C
H, =41 x 107 TmA™

1

— _ 0 Nm2C-2
Amte — 9 x 10° Nm“C-

Mass of electron m_ =9.1x 10 kg
Mass of neutron m =1.675 x 10" kg
Boltzmann's constant k=1.381 x 102 JK*
Avogadro’snumber N, =6.022 x 10? mol™
Radius of earth = 6400 km
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QUESTION PAPER CODE 51/1/1

Inwhich orientation, adipoleplacedinauniform electricfieldisin (i) stable,
(i) ungtableequilibrium ?

Which part of electromagnetic spectrum haslargest penetrating power ?

A plot of magnetic flux (¢) versuscurrent (1) isshowninthefigurefor twoinductors
A and B. Which of thetwo haslarger value of self inductance ?

Figure showsthree point charges, + 29, —q and + 3q. Two charges+ 2qand —q
areenclosedwithinasurface'S . What isthe ectric flux dueto thisconfiguration
throughthesurface'S' ?

+3q,

A glasslensof refractiveindex 1.45 disappearswhenimmersedinaliquid. What is
thevalueof refractiveindex of theliquid ?

What istheratio of radii of the orbits corresponding tofirst excited state and ground
statein ahydrogen atom?

A wireof ressance8R ishentintheform of acircle. What isthe effectiveres sance
between the ends of adiameter AB ?
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10.

11.

12.

13.

Statethe conditionsfor the phenomenon of total internal reflectionto occur.
Explainthefunction of arepeater inacommunication system.

()  Writetwo characteristicsof amateria used for making permanent magnets.

(i)  Why iscoreof aneectromagnet made of ferromagnetic materials?
OR

Draw magnetic field lineswhen a(i) diamagnetic, (ii) paramagnetic substanceis
placed in an external magnetic field. Which magnetic property distinguishesthis
behaviour of thefield linesdueto thetwo substances?

Draw thecircuit diagram of anilluminated photodiodein reverse bias. How ispho-
todiode used to measurelight intensity ?

Anéelectriclamp having coil of negligibleinductance connected in serieswith a
capacitor and an AC source is glowing with certain brightness. How does the
brightnessof thelamp changeonreducing the(i) capacitance, and (i) thefrequency ?
Justify your answe.

_'C_|g (¥) Lamp

(~)-
(Y

Source

Arrangethefollowing electromagnetic radiationsin ascending order of their
frequencies:

()  Microwave
(i) Radiowave
(i) X-rays

(iv) Gammarays

Writetwo uses of any oneof these.
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14.

15.

16.

17.

18.

19.

20.

21.

Theradii of curvature of the faces of adouble convex lensare 10 cmand 15 cm.
If focal length of thelensis 12 cm, find therefractiveindex of the material of the
lens.

Andectronisaccelerated through apotentia differenceof 100 volts. What isthe
de-Brogliewavelength associated with it ? To which part of the electromagnetic
spectrum doesthisvaue of wavelength correspond ?

A heavy nucleusX of massnumber 240 and binding energy per nucleon 7.6 MeV is
splitintotwo fragmentsY and Z of massnumbers 110 and 130. Thebinding energy
of nucleonsinY andZis8.5MeV per nucleon. Caculatetheenergy Q released per
fissoninMeV.

(&  Thebluishcolour predominatesin clear sky.

(b)  Violet colour isseena thebottom of the spectrumwhenwhitelightisdispersed
by aprism.

State reasonsto explain these observations.

Plot agraph showing thevariation of sopping potentid with thefrequency of incident
radiation for two different photosensitive materials having work functions W, and
W, (W, >W.,). Onwhat factors doesthe (i) slope and (ii) intercept of thelines
depend ?

A parallel plate capacitor is charged by abattery. After sometime the battery is
disconnected and adidectric dab with itsthicknessequal to the plate separationis
inserted betweentheplates. How will (i) the capacitance of the capacitor, (ii) potentia
difference between the plates and (iii) the energy stored in the capacitor be
affected ?

Justify your answer in each case.

Writethe principle of working of apotentiometer. Describe briefly, with the help of
acircuit diagram, how apotentiometer isused to determinetheinterna res stance of
agivencell.

Writethe expression for the magnetic moment ( m ) dueto aplanar squareloop of
side‘l’ carryingasteady current | inavector form.
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22.

23.

24,

25.

In the given figure thisloop is placed in ahorizontal plane near along straight
conductor carrying asteady current |, at adistancel as shown. Give reasonsto
explainthat theloop will experience anet force but no torque. Writetheexpression
for thisforceacting on theloop.

e L
\ %
oy

&
<

(@ Depict theequipotentia surfacesfor asystem of twoidentica positive point
chargesplaced adistance‘d’ apart.

(b) Deducetheexpressonforthepotentia energy of asystemof two point charges
g, and g, brought frominfinity to the points r and T, respectively in the
presenceof external eectricfield E .

What isan unpolarized light ? Explain with the hel p of suitableray diagram how

an unpolarized light can be polarized by reflection from atransparent medium.

Writetheexpression for Brewster anglein termsof therefractiveindex of denser
medium.

(i) Define‘activity’ of aradioactivematerial and writeitsS.l. unit.
(i)  Plotagraphshowing variation of activity of agiven radioactive samplewith
time

(i)  Thesequence of stepwisedecay of aradioactive nucleusis

DD 5D,

If the atomic number and mass number of D, are 71 and 176 respectively, what are
their corresponding valuesfor D ?

A long straight wireof acircular cross-section of radius‘a carriesasteady current
‘I'. Thecurrent isuniformly distributed acrossthe cross-section. Apply Ampere's
circuital law to calculatethemagneticfield at apoint ‘r’ intheregionfor (i) r <aand
(iNr>a
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26.

27.

28.

OR

Statethe underlying principle of working of amoving coil galvanometer. Writetwo
reasonswhy agalvanometer can not be used as such to measurecurrentinagiven
circuit. Name any two factors on which the current sensitivity of agal vanometer

depends.

What i s space wave propagation ? Givetwo examples of communication system
which use spacewave mode.

A TV tower is80 mtall. Cal culate the maximum distance upto whichthesigna trans-
mitted from the tower can bereceived.

Inameter bridge, thenull pointisfound at adistance of 40 cmfromA. If aresistance
of 12 Q isconnected in paralel with S, the null point occursat 50.0 cmfromA.
Determinethevauesof Rand S.

>
>
>
>
>

<
<
<
<
DS
«

D

{+ {}

Describebriefly, withthe help of alabelled diagram, the basic elementsof anA.C.
generator. Sateitsunderlying principle. Show diagrammaticaly how an dternating
emf isgenerated by aloop of wirerotating inamagneticfield. Writetheexpression
for theinstantaneousvalue of theemf induced intherotating loop.

OR

A series LCR circuit is connected to an ac source having voltage v = v, SIn wit.
Derivetheexpressonfor theinstantaneouscurrent | anditsphasereationshiptothe
applied voltage.

Obtain the condition for resonance to occur. Define ‘ power factor’. State the
conditionsunder whichitis(i) maximum and (if) minimum.
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29.

30.

State Huygens's principle. Show, with the help of a, suitable diagram, how this
principleisused to obtain thediffraction pattern by asingledlit.

Draw aplot of intensity distribution and explain clearly why the secondary maxima
becomeweaker with increasing order (n) of the secondary maxima.

OR

Draw aray diagram to show theworking of acompound microscope. Deduce an
expression for thetotal magnification when thefinal imageisformed at the near

point.

In acompound microscope, an object is placed at adistance of 1.5 cm from the
objectiveof foca length 1.25 cm. If theeye piecehasafocd length of 5cmandthe
final image is formed at the near point, estimate the magnifying power of the
microscope.

(@ Explantheformation of depletionlayer and potentia barrier inap-njunction.

(b) Inthefiguregiven below theinput waveformisconverted into the output
waveform by adevice* X’. Namethedeviceand draw itscircuit diagram.

.DOQOCD Device 'X' Y Y
QOutput

Input

(¢) Identify thelogic gaterepresented by thecircuit asshown and writeitstruth
table.

s D —

OR

(@  Withthehelpof thecircuit diagram explaintheworking principleof atrangstor
amplifier asan oscillator.

(b)  Distinguish between aconductor, asemiconductor and aninsulator onthe
basisof energy band diagrams.
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QUESTION PAPER CODE 51/1
1. Namethephysica quantity whose S.I. unitisJC™. Isit ascalar or avector quantity ?

2. Abeam of aparticlesprojected along + x-axis, experiencesaforceduetoa
magnetic field dong the + y-axis. What isthedirection of themagneticfield ?

' XA

T o particle

z

3. Define sdf-inductance of acoil. WriteitsS.I. unit.

4. A converging lensiskept coaxially in contact with adiverging lens—both thelenses
being of equal focal lengths. What isthefocal length of the combination ?

5.  Defineionisation energy. What isitsvaluefor ahydrogen atom ?

6.  TwoconductingwiresX andY of samediameter but different materidsarejoinedin
seriesacrossabattery. If the number dengity of eectronsin X istwicethatin, find
theratio of drift velocity of electronsinthetwo wires.

7. Namethe part of eectromagnetic spectrumwhosewavelength liesin therange of
10°m. Giveitsoneuse.

8.  Whenlight travelsfrom ararer to adenser medium, the speed decreases. Doesthis
decreasein speed imply adecreaseinthe energy carried by thelight wave ? Justify
your answer.

9.  Deducetheexpressonfor themagnetic dipolemoment of an eectron orbiting around
the central nucleus.
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10.

11.

12.

13.

14.

15.

16.

17.

A spherical conducting shell of inner radiusr, and outer radiusr, hasacharge‘Q'’.
A charge’q’ isplaced at the centre of theshell.

(@ Whatisthesurfacechargedensity onthe(i) inner surface, (ii) outer surface
of theshdll ?

(b) Writetheexpressionfor theelectricfield at apoint x > r, from the centre of

theshell.

Draw asketch of aplane e ectromagnetic wave propagating along the z-direction.
Depict clearly thedirections of eectric and magnetic fieldsvarying sinusoidally
with z.

Show that the electric field at the surface of acharged conductor isgiven by

-

E-2 n,wherec isthe surface charge density and nisaunit vector normal to
EIZI

the surfacein theoutward direction.

Twoidentical loops, oneof copper and the other of aluminium, arerotated withthe
sameangular speedinthe same magneticfield. Compare (i) theinduced emf and (ii)
the current produced inthetwo coils. Justify your answer.

Ana-particleand aproton are accel erated from rest by the same potential. Find
theratio of their de Brogliewavel engths.

Writetwo factorsjustifying the need of modulatingasignal.

A carrier wave of peak voltage 12V isused to transmit amessage signal. What
should bethe peak voltage of the modulating signal in order to haveamodulation
index of 75% ?

Write Einstein’s photoel ectric equation. State clearly the three salient features
observed in photoel ectric effect, which can be explained on the basis of the above
equation.

Draw aplot of potentia energy of apair of nucleonsasafunction of their separation.
Writetwo important conclusionswhich you can draw regarding the nature of nuclear
forces.

OR
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18.

19.

20.

21.

Draw aplot of the binding energy per nucleon asafunction of massnumber for a
large number of nuclei, 2<A < 240. How do you explain the constancy of binding
energy per nucleonintherange 30 <A < 170 using the property that nuclear force
isshort-ranged ?

(i) Identify thelogic gatesmarked Pand Qinthegivenlogiccircuit.
A

D

(i)  Writedowntheoutput at X for theinputsA=0,B=0andA=1,B=1.

Which mode of propagation is used by short wave broadcast services having
frequency rangefrom afew MHz upto 30 MHz ? Explain diagrammatically how
long distance communi cati on can be achieved by thismode. Why isthere an upper
limit to frequency of wavesused inthismode ?

Writeany two factorson whichinternal resistance of acell depends. Thereading on
ahigh resistance voltmeter, when acell isconnected acrossit, is2.2 V. When the
terminalsof thecell area so connected to aresistance of 5 Q asshowninthecircuit,
thevoltmeter reading dropsto 1.8 V. Find theinternal resistance of thecell.

(D
+\Y/

‘+| |—
|

‘ (

A network of four capacitors each of 12 puF capacitanceis connected to a500 V
supply asshowninthefigure. Determine (&) equivalent capacitance of the network
and (b) charge on each capacitor.

CIT: : =C,
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22.

23.

24,

(i)

Draw aneat labelled ray diagram of an astronomical telescope in normal
adjustment. Explain briefly itsworking.

An astronomical telescope usestwo lenses of powers10D and 1 D. What
isitsmagnifying power innormal adjustment ?

OR
Draw aneat |abelled ray diagram of acompound microscope. Explain briefly
itsworking.

Why must both the obj ective and the eye-pi ece of acompound microscope
have short focal lengths?

InYoung’sdouble glit experiment, thetwo slits 0.15 mm apart are illuminated
by monochromatic light of wavelength 450 nm. The screenis1.0 m away fromthe

dits
@

(b)

Find thedistance of thesecond (i) bright fringe, (ii) dark fringefromthecentra
maximum.

How will thefringe pattern changeif the screen ismoved away from the
dits?

State Kirchhoff’srules. Usetheserulesto writethe expressionsfor the currents|
|,and |, inthecircuit diagram shown.

E,. =2V . - '
1 -
I1 1 . r1-4Q
E,=1V -
L "2 _ ry=3Q
> l[ WWWN———
. N
. E,=4V -
‘; I I? rg=2Q
am— VYVVYV
II
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25.

26.

27.

28.

@
(b)

Writesymbolically the[3 decay processof P,

Deriveanexpressonfor theaveragelifeof aradionuclide. Giveitsreationship
withthehaf-life.

How does an unpolarised light get polarised when passed through apolaroid ?

Two polaroidsare set in crossed positions. A third polaroid is placed between the
two making an angle B with the passaxisof thefirst polaroid. Writethe expression
for theintensity of light transmitted from the second polaroid. Inwhat orientations
will thetranamitted intengity be (i) minimum and (i) maximum ?

Anilluminated object and ascreen are placed 90 cm apart. Determine the focal
length and nature of thelensrequired to produce aclear image on the screen, twice
thesize of the object.

@

(b)
©

@

(b)
©

Withthehdp of adiagram, explain the principleand working of amoving coil
gavanometer.

What istheimportance of aradia magnetic field and how isit produced ?

Why isit that while using amoving coil galvanometer asavoltmeter ahigh

resistancein seriesisrequired whereasin an ammeter ashuntisused ?

32
15

OR
Derivean expressionfor theforce betweentwo long parald current carrying
conductors.
UsethisexpressontodefineS.I. unit of current.

Alongstraight wireAB carriesacurrent |. A proton Ptravelswith aspeed v,
parallel to the wire, at a distance d from it in a direction opposite to the
current asshowninthefigure. What isthe force experienced by the proton
andwhat isitsdirection?

B

14
p o
<— d ——>@ PROTON

N
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29. SaeFaraday’slaw of eectromagneticinduction.

30.

Figure showsarectangular conductor PQRSinwhich the conductor PQisfreeto
moveinauniform magneticfield B perpendicular to the plane of the paper. Thefidd
extendsfrom x = 0to x = b and iszero for x > b. Assume that only the arm PQ
possesses resistance r. When thearm PQ is pulled outward fromx =0tox = 2b
andisthen moved backward to x = 0 with constant speed v, obtainthe expressions
for theflux and theinduced emf. Sketch thevariationsof thesequantitieswith distance
0<x<2h.

D p— | - ]

N S |1 i

o o ol ¢ o o ofle o ;é

N ) S |+ I

0013'0:-,..0. -

x=0 x=b x=2b
OR

Draw aschematic diagram of astep-up transformer. Explainitsworking principle.
Deducetheexpression for the secondary to primary voltageintermsof the number
of turnsin thetwo coils. In anidea transformer, how isthisratio related to the
currentsinthetwo coils?

How isthetransformer usedin large scal etransmission and distribution of eectrica
energy over long distances?

(@ Draw thecircuit diagramsof ap-njunction diodein (i) forward bias, (ii)
reversebias. How arethese circuitsused to study theV - | characteristics of
asilicondiode?Draw thetypical V - | characteristics.

(b) Whatisalight emitting diode (LED) ?Mention twoimportant advantages of
LEDsover conventiona lamps.

OR

(@ Drawthecircuit arrangement for studying theinput and output characteristics
of ann-p-ntrangstor in CE configuration. With the hel p of thesecharacteristics
define(i) input resistance, (ii) current amplification factor.

(b) Describebriefly withthehelp of acircuit diagram how ann-p-ntransstor is
used to produce self-sustained oscill ations.
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M arking Scheme 6 Physics (Theory)

General Instructions:

10.

TheMarking Scheme providesgeneral guidelinesto reduce subjectivity inthemarking.
The answers given in the marking scheme are suggested answers. The content isthus
indicative. If astudent hasgiven any other answer, whichisdifferent fromtheonegivenin
the Marking Scheme, but conveysthe meaning correctly, such answers should begiven

full weightage.

Evaluationisto be doneasper instructionsprovided in themarking scheme. It should not
be done according to one sown interpretation or any other consideration. Marking Scheme
should bestrictly adhered to and religioudy followed.

If aquestion has parts, please award marksin theright hand side for each part. Marks
awarded for different part of the question should then betotalled up and writtenin theleft
hand marginand circled.

If aquestion doesnot have any parts, marksare be awarded in theleft hand margin only.

If acandidate has attempted an extraquestion, marks obtained in the question attempted
first should be retained and the other answer should be scored out.

No marksareto bededucted for the cumul ative effect of an error. The student should be
pendized only once.

Deduct ¥2mark for writing wrong units, or missing units, inthefinal answer to numerical
problems.

Formulacan betaken asimplied from the cal culationsevenif not explicitly written.

In short answer type questions, asking for two features/characteristics properties, if a
candidatewritesthreefeatures/characteristics/propertiesor more, only thefirst two should
be eval uated.

Full marksshould beawarded to acandidateif his/her answer inanumerica problem, is
closetothevauegiveninthisscheme.
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10.

QUESTION PAPER CODE 55/1/1

Expected Answer /value Points

Whendipoleis(i) parald tofield (ii) antiparale tothefield (or correct fig
of two cases.)

y Rays.

LineA

Bledricflux ¢ = £
£

1]

1.45

rome 0 1 =4 1 (awardYamark if student writesonly formula)
Fy

2R

effective

()  Refraction shouldtake placefrom denser to rarer medium (ii) Angle of
incidence should begreater thanthecritical angle.

Function of repeater 2

A repester, picksup thesigna fromthetransmitter, amplifiesand retransmits
it tothereceiver sometimeswith achangein carrier frequency. Repeatersare
used to extend therange of acommunication system.

Two characteristicsof materia Yol

Reason 1

() (&) HighCoercivity (b) High Retentivity (c) High Permeability.
(any two)

(i)  Becauseof high permeability and low retentivity.
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11.

OR

Drawing of magneticfiedlines Yo+l
Property to distinguish the behaviour 1
()  Diamagneticmaterid Yo

(i)  Paramagneticmaterid Yo

Paramagnetic substance: permesbility dightly greater than one/susceptibility
small but positive.

Diamagnetic substance: permesbility very dightly lessthan one/susceptibility

very smdl but negative. Yoo
Circuitdiagram 1
Explanation for measurement of light intensity 1

Circuit diagram of anilluminated photodiode:

RN
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12.

13.

14.

Explanation:

Themagnitude of the photo current dependson theintensity of incident light
(photo current is proportional toincident light intensity). Thus photo diode

can beused to measurelight intensity. 1
Effect of changein capacitance 1
Effect of changeinfrequency 1
1 1

I X = 1
U ‘T oC  2mC &

AsC decreases, Xcwill increase. Hence brightnesswill decrease. Yo

1 1

i X:—:— 1
W =T Tme &

Asfrequence (v) decreases, Xc will increase. Hence brightnesswill

decrease. Ya
Arrangement in ascending order of frequency 1
Two usesof any one Yotifo
Radio waves< Microwaves< X-rays< Gammarays 1
Two usesof any one of these. Yot
Formula 1
Substitution and calculation 1
1 1
Y605 1
-1—12-=(/1—1)(1—10-———_i—5)=>p=1.5 "
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15.

16.

17.

Formula 1
Cdculation of wavelength )

Name of the part of spectrum Y%

h arl=12'2?431

Swa b Jr

o=

Ve 222 E o7 h

~100

Thiswavelength correspondsto the X rays.

Reection 1

Calculation of energy released 1

X200 yH0 4 710 4

Energy released per nucleon=8.5MeV - 7.6 MeV = 0.9 MeV
Therefore energy released= 0.9 x 240 MeV =216 MeV

Alternatively:

Energy released = [240 x 8.5 — 7.6 ( 110+130)] MeV =216 MeV

Reason of predominance of bluish colour 1

Reason of violet colour 1

Ya

Ya

(@ AsperRayleigh'slaw (scattering a 1/A%), lightsof shorter wavelengths
scattered more by the atmospheric particles. Thisresultsinadominance
of bluish colour inthescattered light. 1

(b) Inthevisblespectrum, violet light having its shortest wavelength, has
thehighest refractiveindex. Henceit isdeviated themodt. 1

Graph 1

Factors VAl
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19.

20.

Stopping
potential
(Vo)

0 Frequency of incident radiation {v}—>

() Slopeisdetermined by hand e.( or dopeisindependent of the metal
used)
@)  Work function of themetd.

Effect on (i) capacitance (ii) potentia difference

(iii) energy stored 1+1+1

Ke A

() Capacltance = = , Hence capacitance IncreasesK times.

(i) Potential difference I = % , Hence potential difference decreases

by afactor K.

1
(i)  Energy stored E = 3 cVv? As capacitance becomesK times &

potentia difference becomes 1/K timestherefore energy stored
becomes /K times.

Alternatively:

Energy stored = Q%/2C. Ascapacitanceincreases by afactor K, theenergy
stored will decrease by the samefactor.

Working principle Y
Circuitdiagram 1
Determination of interna resistance Y%
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Working principle: When constant current flowsthrough awire of uniform
crosssection, then potentiad difference acrossthewireisdirectly proportional
tothelength. VO Yo

R
1
Withkey K, open, balanceisobtained at lengthl, (AN,). Then,
g =0l  (@=potential gradient)
Whenkey K, isclosed, the cell sendsacurrent (I) through the resistance box
(R). If Vistheterminal potentid difference of the cell and balanceisobtained
atlengthl, (AN,),
V=ol,
But £=1_(M=(1+L) Yo
14 IR R
(1 + L) _h Y2
R) 1
:>r=(l'—12)R Yo
L
Expressionfor magnetic moment 1
Reason 1
Expression 1
m=1A (E = area Vvector) 1
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22.

(for studentsusingthecorrected current direction)

Torque: Themagneticfie d duetothelong current carryingwireisperpendicular
to the plane of paper. Hencetheforceacting on each of thefour sdesisinthe
plane of the paper and the net torqueis zero. 1

Alternaively

m isperpendicular to the plane of paper and B isperpendicular tothe plane
of paper. Hence T = m x & = 0

Force:

_ R L VP S TP .
Force on upper horizontal sde= o om (attractive) Yo

pr,,]fl:fp,ufl
2mi 2l 41

Forceonlower horizontal side= (repulsive)

Thedirection of theseforcesbeing oppositeto each other therefore net

Hodpd
41

force= (attractive) Yo

(Thenet forceonthetwo vertical sidesiszero)

(for studentsusingthegiven current direction)

Torque: The magnetic field due to the long current carrying wire is
perpendicular to the plane of paper. Hence the force acting on each of the
four sidesisin the plane of the paper and the net torqueis zero.

Alternatively

- isperpendicular to the plane of paper and z isperpendicular totheplane
of paper. Hence T = m % & = 0

Force: Award thismark irrespective of result obtained or cal culation done by
the students.

Drawing of equipotential surface 1
Expresson of potentia energy 2
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23.

(@& Equipotentia surfacesfor asystem of twoidentical positivecharges:

(b) Expressonfor thepotentia energy of asystem of two point chargesin
externd fied:

Work donein bringing thechargeq, frominfinity tor..
Work done=q, V(r,)

Work donein bringing thechargeq, frominfinity tor...
Work done against theexternal electricfield=q,V(r,)

Work done=work done against the external electric field + Work doneon,
against thefielddueto g,

147

=,V (r2) * 4me, A,

Potentia energy of thesystem

=thetotal work donein assembling the configuration

s

=qV((r)+qV()+ ——

GV () + GV (1) + 2o
Definition 1
Method of polarization 1
Expression of Brewster angle 1

Inan unpolarised light thevibrationsof eectricfield vector areinevery plane
perpendicular tothedirection of propagation of light.
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24,

When unpol arised light isincident on the boundary between two transparent
media, thereflected light is polarised with itsel ectric vector perpendicular to
the plane of incidence when the refracted and refl ected rays makearight

anglewith each other. 1
Brewster angle: p=tan ip 1
i) Definition Y5
Sl unit Y
i) Grgph 1
i) VduesforD Yo+l

()  Thetotal decay rate(of asample)at thegiveningant, i.e., the number of
radionuclidesdisintegrating per unit timeiscalled theactivity of that Yo

sample. The Sl unit for activity isbecquerel (Bqg). Yo

i) Graph

Activity

(i) 72and 180 YotYo
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25.

Diagram Yo

Calculationof magneticfield (i) ingde(ii) outsde  1%2+1

@

()

- T e
- LY
' Y
[ ! .
. / U

\ L4
3 P

s

N -
-

Consider thecaser <a. TheAmperianloopisacirclelabelled 1.
For thisloop, taking theradius of thecircletober, L =2 1tr

2

2 2
T b
Now the current enclosed [ =1 [—2] il
et &

UsngAmpere'slaw,

i Ly £
B (2rr) = pﬂﬂz == 2;2

Consider the caser > a The Amperian loop, labelled 2, isacircle
concentric with the cross-section. For thisloop, L =2 1tr
le= Current enclosed by theloop =1

B (2rr) =
= 8= Pol
2
OR
Principle 1
Tworeasons VAl
Twofactors YAl,
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26.

27.

Principle: Torqueactsonacurrent carrying coil suspendedinmagneticfield.
(t=NIABsn®)

Tworeasons. (i) Galvanometer isavery sensitivedevice, it givesafull-scae
deflectionfor acurrent of the order of afew pA.

(i) For measuring currents, the galvanometer hasto be connected in series,
and asit hasafiniteresistance, thiswill changethevaueof thecurrentinthe
creuit.

Twofactors. Thecurrent sensitivity of amoving coil galvanometer can be

increased by (i) increasing the number of turns(ii) increasing areaof theloop.
(i11) increasing magnetic field (iv) decreasing thetorsional constant of the

suspensonwire. (Any two)
Space wave propagation 1
Two examples Yo+l
Cdculation of maximum distance 1

Whenwavestravel in spacein astraight linefrom thetransmitting antenna
to thereceiving antenna, thismode of propagationiscalled the spacewave
propagation.

Examples. Television broadcast, microwavelinks, satdllite communication

(Any two)
d= 2kR = /2% 20 6.4 % 10° =32km
Determination of valuesof Rand S 1%+1Y
R_40_2
560 3
R(12+5) _ 50 _
125 50

0 R=4Q and S=6Q
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28.

Description of basic dementswith Labelled diagram 2

Underlyingprinciple 1
Production of emf inloop 1%
Expresson Yo

It consistsof acoil mounted on arotor shaft. Theaxisof rotation of thecoil is
perpendicular to thedirection of themagneticfield. Thecoil (called armature)
ismechanically rotated in the uniform magnetic field by someexternd means.
Theendsof the coil are connected to an external circuit by meansof diprings
and brushes.

Underlying principle: Asthecoil rotatesinamagneticfield B, theeffective
areaof theloop (theface perpendicular to thefield) whichisA cos8, where
Bistheanglebetweenarea(A) and magneticfield (B) changescontinuoudly.
Hence, magnetic flux linked with the coil kegpson changingwithtimeandan
induced emf isproduced.
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Production of emf in loop:

Bragel Blaged Seagwd
Thee plane of  Wieen the armaihere  armature
the wenslure is  rotabes theongh 9o afler a Brages 1
perperubicular the plane ol the redation af Staged Armaisice afey
h:-llw:u-pwur armabur v paralied bo 180
mageeiie Held

Z

Theinstantaneousvaueof theemf is €= NBAwsnuwt Ya
OR
Derivation of Expressionfor instantaneous current 3
Obtaining condition of resonance Yo
Definition of power factor Yo
Condition of maximum and minimum power factor Yot

Ya

From the phasor diagram, we have

2 2

Vi = vy +(""m_"’zm] Yo
=i [ R +{x- 1) |
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29.

P

" [Rj +(Xc _ijz}

i

Thecurrentisseentoleadthevoltageby anangle ,where

XC_XI

tan = —— :

hencei =i_sin (wt + @)

(Accept theana ytical approach aso)

hY

. b} -1
Where & = and = lan
\/Rg +(Xc_ ijg R
. 1 1 1
Conditionof resonance: @l ~ —=0 or ©fi=— or = ——
ol aol «.-"L_C

Power factor equalsthe cosineof thephaseangle, i.e.,
¢

£
Power factor cos@= z

Power factor ismaximumwhencos@=1,i.e whenR=Zor X =X_

Power factor isminimumwhen cos =0, i.e.whenR=0

Statement of Huygen'sprinciple 1
Applicationto diffraction pattern 2
Plot 1
Explanation 1

Huygenisprinciple: Each point of wavefront isthe source of asecondary
disturbance and the wavel ets emanating from these points spread out in all
directionswith the speed of thewave. Thecommon tangent/ forward envelope,

to al these secondary wavel etsgivesthe new wavefront at later time.
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Application todiffraction patter n: All the pointsof incoming wavefront
(paralel to the plane of dit)are in phase with plane of dit. However the
contribution of the secondary wavel etsfrom different points, at any point, on
the observation screen have phase differences dependent on the corresponding
path differences. Total contribution, at any point, may add upto giveamaxima
or minimadependent on the phase differences.

o w Ta P
— 3 e -
— [ ;g:l 5 1
M, *j'ff o
From & M = = Ta 2
. =" + M
N

WETE Viewing acrech

Thecentral point isamaximaasthe contribution of all secondary wavelet
pairsarein phase here. Consider next apoint on the screen wherean angle
0 =3\/2a. Dividethedlit into three equal parts. Herethefirst two-thirds of
thedlit can bedivided into two halveswhich haveaN 2 path difference. The
contributions of thesetwo halves cancel. Only theremaining one-third of the
dit contributesto theintensity at apoint between thetwo minima. Hence, this
will bemuchwesker thanthecentra maximum (wheretheentiredit contributes
inphase). We can similarly show that therearemaximaat 6 =(n+ 1/2) A /a
withn=2, 3, etc. These becomeweaker with increasing n, sinceonly one-
fifth, one-seventh, etc., of thedlit contributesin these cases.
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OR

Labelled Ray diagram 1
Derivaion 2
Estmation of magnifying power 2

L abelled Ray diagram:

Expression for total magnification:

Magnification dueto the obj ective,
M= —= 1/2

Magnificationm,, dueto eyepiece, (whenthefina imageisformed at the
near point)

1=

m_={|+ ]/2

!

e,

Total magnification,

"= Hiym =—L—[1+£] 1
AL L

Estimation of magnifying power :

Given:u,=-15cm; f,=1.25cm

150



30.

—— == Sy, =750

Explanation of depletionlayer and potentia barrier 1+1
Name of deviceand circuit diagram Yo+l

Identification of logic gateand truth table Yo+l

(a) depletion region: Due to the concentration gradient across p-, and n-
sdes, holesdiffusefrom p-sideto n-side (p — n) and éectronsdiffusefrom
n-side to p-side (n —p). Asthe electrons diffuse from n —p, alayer of
positive charge (or positive space-chargeregion) isdevel oped on n-side of
thejunction. Similarly asthe holesdiffuse, alayer of negative charge (or
negative space-charge region) is devel oped on the p-side of the junction.
Thisspace-chargeregion on either side of thejunction together isknown as
depletion region.

Barrier potential:

Theloss of electrons from the n-region and the gain of electron by the p-
region causesadifference of potentia acrossthejunction of thetwo regions.
Thepolarity of thispotential issuch as. to opposefurther flow of carriers.

(b) Full waverectifier

Centre-Tap
Transformer
' Diode 1(D,)
‘?I——u—-—ﬁ———}—
Centre A W
I'll-'i:.p —
j—-ﬁ——:—m—l
. L Diode 2(D,) R,
[
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(c) AND Gate

Input Output

Y

R P, O O >»
- O + O W

0
0
0
1

OR

Circuitdiagram
Working principle

Didinction

2%

1%

[ it

1 ;}Tl
27 %,
s Mutual inductance
{Coupling through
__ﬁ[ I mag:ml]%:ﬂﬂd{l
C iﬁ { o 4
n-p-n ;'_‘!. Eﬂ% = T’ Output
4_.-!' i_..-
1 ="
! ' s, (Switch)

Working principle: Inan oscillator, we get ac output without any external
input signal, i.e. theoutput in an oscillator isself-sustained. To attainthis, a
portion of the output power of anamplifier, isreturned back (fedback) tothe

input in phasewith the starting power.

1%

152



Theenergy band diagrams, showing the distinction between aconductor, a
semiconductor and an insulator are shown below:

& / Overlapping

% conduction band
(E,=0) y
E,
: band

A :
E’ £,
E a:,:a:v 1,
oS
=

Empty

hgﬂmm
band

B

E.?ﬂl'l"

Ya

Electron energies
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QUESTION PAPER CODE 55/1

Electric potentid, scalar

Negative Z direction (— i)

Magnetic flux linked through acoil when current flowing throughisunity./
Induced emf inacoil when current ischanging at theunit rate.
Sl unitishenry.

1 1 1
=4
AN S
asf =—f, (award 1 mark evenif the student directly writesf = co)
O f=0D
Minimum energy required to freean electron from the ground state.

Itsvaluefor hydrogenatomis13.6 eV
| = neAv, = neAv
X X y y

v_X_n},_n},_l

Yy Hy 2uy 2

X-rays. Any one application.

No, because energy dependson amplitude and frequency only./(or Energy
does not depend on speed.)

Derivation 2

2

&
Current dueto revolution of electron| = 7 and T= —~

O | =ev2mr

Magnetic moment p, = | 7r 2 = evr/2
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10. (@  surfacechargedensty oninner and outer surface Yot Yo

(b) expressonfordectricfied 1

(@ () surfacechargedensity oninner surface

-
0=
%vf

(i) surfacechargedensity onouter surface

=Q+q
Amrs

Electricfield at a(an outside) point distant x from centre of the shell

o Q+i
dme,x
11. Sketch of plane el ectromagnetic wave 1
Directionsof ectricand magneticfields 1

o
¥
R

(Note: If diagramisdrawn without indicating direction, award onemark. If
only directionsarewritten without any diagram, award one mark.)

12. Derivation 2

Eurmi chasgu Surface of
ety o Concisstor
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13.

14.

Invector form

£

)
="
g

Alternatively: Alsoaccept thederivation of dectricfield onthesurface of
spherica shell.

{Ed=2
: £,
Exdmri=L
-II
P
4ar°E,
= E= i.;:l
E-."'
Comparison of induced emf 1
Comparison of currents 1

()  Emf produced intwo coilsissame becauseit dependsonly ontherate
of change of magnetic flux whichissamefor both theloops.

(i)  Currentincopper loop ismore because resi stivity/res stance of copper

isless. (I=V/IR).

Formula )

Subgtitution and cdculation 1%
P 2mgt”

As m,=4m,andq, = 2q,
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15.

16.

.J,_:_ .,Jlmr.f},. B JH!I.,@'P _ A R
A, Imag, Jam2g, B 22
Twofactors
Cadlculation of peak voltage of modulating sgnal
(i)  Appropriatesizeof theantennaor aeria
(i)  Effectivepower radiated by an antenna
(i)  ToavoidMixing up of sgnasfromdifferent transmitters
(Any Two)
Modulation Index
a,
fl=—=
-IIPI
. 0.75= 2=
12v
=a, =9V
Einstein’s photoel ectric equation )
Threesdient features Y2each
Einstein’sphotod ectric equation:
K= hv-@=h(wv,)
() K, of eectronsdependslinearly onv.
(i) K, isindependent of intensity of radiation.
(i) Thereexistsathresholdfrequency v, (= ¢,/h) for the metal surface,

below which no photoel ectric emission is possible. (No matter
how intense the incident radiation may be or how longit fallsonthe

surface.)
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17.

(iv) Forv>y,, photoelectric currentisproportiond tointensity of incident

radiations.
(Any three) 3x2
Plot of potentia energy of pair of nucleon 1
Twoimportant conclusons YotYso

T

i

&

6 [ | !

ER \

£ i W r

1
AL | 2 3

Twoimportant conclusions:

()  Thenuclear forcebetweentwo nucleonsfalsrapidly to zero at distances
morethan afew femtometres;

(i)  Thenuclear forceisattractiveforr >r .
(i)  Thenuclear forceisrepulsiveforr <r,.

(iv) Thenuclear forceisastrongforce.

(Any two) Yot
OR

Plot of Binding Energy per nucleon 1

Explanation 1
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18.

19.

DBuilding energy per nucleon (MeV)

—
=

1] ]
0 e “f;ﬁ 0.1 ; 3
8 —;F“'_‘E_t“
ik ]
At
3 "
LH i
] ! _
0 50 1040 150 200 250

Mass number [(A)

The constancy of the binding energy intherange30<A<170isa
consequence of thefact that the nuclear forceis short-ranged.

If anucleon can have amaximum of p neighbourswithin the range of
nuclear force, its binding energy would be proportional to p. If we
increase A by adding nucleonsthey will not changethebinding energy
of anucleoninsde. Sincemost of thenucleonsinalargenucleusresde
inddeit and not onthe surface, the changein binding energy per nucleon
would be small. Hence the binding energy per nucleon isacongtant.

[ saturation property of nuclear force. ]

Identification of gatesPand Q Yo+l
Output at X for thegiveninputs Yo+l

0

P: NAND gate

Q: ORgate

InputsA = 0and B = 0then output X=1
InputsA =1and B = 1thenoutput X =1

Name of mode of propagation Yo
Diagram + explanation Yo+l
Reasonfor upper limit 1
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Sky wave propagation/ lonospheric reflection Yo

Ya

Electromagneti c wavesof thesefrequenciesarereflected, by theionosphere
towardsthe earth. 1

Electromagnetic waves of frequencies higher than 30 MHz penetrate the

ionosphere and escape. 1
Twofactors: YortYo
Cdculation of internal resstance: 2

()  Natureof eectrolyte.
(i)  Temperatureof eectrolyte.
(i)  Areaof electrode
(iv) Concentration of eectrolyte.
(v)  Distance of separation between the electrodes
(Any two) 2%xY5

Cdculation of interna resistance:

Given E=22V:R=50andV=18V 1y
a=X LB 036

R 5 1,
F=E-Ir

ey BV _22-18 10 s

i 036 9 z+72
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21.

22.

Alternatively:
F= (E:EJ %= R
4

=[1.1-1.3]x5
18

:i.lﬂ

Cdculationof
(@ Equivaent capacitance
(b) Chargeoneach capacitor

12
1%

C=4uForsmply C = %: g MF = 4uF
Equivaent capacitance
C,=C+C,=4+12=16uF
(b) Cdculation of charge oneach capacitor :

Charge on capacitor C,
Q,= C,V =12 x500uC = 6000uC = 6 x10°C

Charge on capacitorsC, C,and C,

Q,,; = 4uF x 500V = 2 x 10°C

Yot

Labelled ray diagramin normal adjustment
Brief working

Cdculation of magnifying power

Yo+l

Yo

161

Yo

Ya

Yo

Ya

Yo

Ya



1%

(Deduct amark if labelling isnot done or arrowsare not show.)

Light from adistant object entersthe objectiveand area imageisformedin
thetubeat itssecond foca point. The eyepiece magnifiesthisimage producing
afind invertedimageat infinity. )

Calculation of magnifying power :
Given: Power of eyepiece=10D
Power of objective=1D

Magnifying power innorma adjustment:m=f, p, 1 Yortls

OR

Labelled ray diagram of compound microscope Yo+l
Workinginbrief Yo
Reason 1

W B L Evepiece ﬁ?
BE: B O |n |g! N
"l' -8 oe] o
L | T 1
Objective A ic',p_hn;h‘r._‘_-";.-'—'ﬂ-
D
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23.

24,

(Deduct 2mark if labelling isnot done or arrows are not shown.)

The objective formsareal, inverted, magnified image of the object. This
serves as the object for the second lens, the eyepiece, which functions
essentialy likeasimplemicroscope or magnifier, producesthefinal image,
whichisenlarged and virtud.

To achieve alarge magnification of asmall object; both the objectiveand
eyepieceshould havesmdll focal lengths.

Calculation of distance of second bright and dark fringe 2

Effect onfringePattern 1

Distance of N maximafrom central maxima

A
x, =
o

Given:n=2,d=0.15mm,A=450nmandD=1.0m

—a
% = 2x 45010 _;:il.[] 6% 107 m = frmm
0.15% 10

Digtance of N minimafrom centra maxima

sn—1AD (2x2-11450%107 %1
v, = (22130 _( ) = 4.5%107 m = 4.5mm
2d 23 0.15%10

When the screen ismoved away from the ditsfringesbecomefarther apart.
(Fringewidth a distance of screen.)

Satement of Kirchoff’'srules t+1

Equationsfor currents Yortlotl

(@& Junctionrule: Atany junction, the sum of the currentsentering thejunc-
tionisequal tothe sum of currentsleaving thejunction.

(b) Looprule Thedgebraic sumof changesin potentid, around any closed
loop, involving resstorsand cellsintheloop, iszero.

163

Yo

Yo

Yo

YotYse

Yo



25.

26.

Expressonsfor thecurrentsl , |, and |, using givenloop.

0 1,=1,+ Y
() 4, -3,+1=0 Y
(i) 31,+2,-3=0 Y

(Accept theequationsif all thesign of thetermsaretakenin opposite order.)

Decay process 1
Derivation of averagelife 1
Reationshipwith hdf life 1

[3- decay process
2P o Bs e v oor DP R4 "4y 1

Derivation of averagelife:

Mfuj.ﬁé' ar
T=—2 = Rjze‘“dz &

NI:I 1]
Ot=1/A Yo

Relation of averagelifewith hdf life:

(o 2
T,= 7 =T n2 1
Explanation of polarization of unpolarised light 1
Expressonfor theintensity 1

Orientation corresponding to minimum and maximum intengty 1
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27.

A polaroid consistsof long chain moleculesaignedinaparticular direction.
Theelectric vectors (associated with the propagating light wave) along the
direction of theaigned moleculesget absorbed. Thus, if an unpolarised light
waveisincident on such apolaroid, then thelight wave will get linearly
polarised with thee ectric vector ostillating dong adirection perpendicular to

theaigned molecules.

(Givefull creditif student explainsit through adiagram)
Expression for theintensity transmitted thr ough second Polaroid :

1=(l,cos°0 )cos*(90°-0) =1,(cosOsinB)* =1, sn*28/ 4

wherel jistheintensity of the polarized light after passing through thefirst
polaroid.

Intengity will be maximum when 8 = 45° and minimumwhen 6=0°

Cdculaionof focd length 2>

Natureof lens s

forreal imagem= —2= Y sv=—2u
I

given|u|+|v]|=90cm
[B |u|=90cm
O |u]l=30cm

Wehavefor alens

|
v u
_1_1
CF e —30
1_1
/20
= f=20an

Natureof lens: Convex/Converging
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28.

(& Diagram principleandworking 1+1+1
(b) Importanceand production of radial magneticfield Yortls

() Reason Yotlfo

Seale

iR T T N T ..-""H
(. m——

S

Pearieg —+': Permament magiee
.

Uesnrm vaiia)
I grsctie Mkl

Principle: Torqueactsonthe current carrying loop when placed in magnetic
fidd. (t=NI ABsing.)

Wor king: Themagnetic torquetendsto rotatethe coil. A spring providesa
counter torquethat balancesthe magnetic torque; resulting inasteady angular
deflection. Thedeflectionisindicated onthe scaeby apointer atached tothe

Soring.
I mportanceand production of radial magneticfield:

Inaradia magnetic field magnetic torqueremainsmaximumfor al positions
of thecaoils.

Itisproduced dueto cylindrical pole piecesand soft iron core.
Reason:

Voltmeter: Thisensuresthat avery low current passesthrough the voltmeter
and hence does not change (much) the original potential differenceto be
measured.

Ammeter: Thisensuresthat thetotal resistance of the circuit doesnot change
much and the current flowing remains (dmost) atitsorigina vaue.

OR
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(@ Derivationof expression of force 2>
(b) Definitionof Sl unit of current 1

() Cdculationof force(magnitudeand direction) 1+%

@)

Two long parallel conductors‘a and ‘b’ are separated by adistanced and
carry (parallel) currents|_and |, respectively. The conductor ‘a produces,
thesamemagneticfield B, at all pointsalong the conductor ‘b’

Bﬂ — L'Lﬂfﬂ
2

F_. istheforceonasegment L of ‘b’ dueto‘a . The magnitude of thisforce
isgivenby
F.=1,LB,

Mﬂfﬂfb I
2

(b) Theampereisthevaueof that steady current which, when maintained
ineach of thetwo very long, straight, parallel conductorsof negligible
cross-section, and placed one metre apart in vacuum, would produce
on each of these conductorsaforce equal to 2 x 10~ newton per
metreof length.

(o) Magneticfiedduetothestraight wireAB at aperpendicular distance
dfromit.

p= bl
2nd
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29.

Therefore, force on proton moving withvelocity ‘v perpendicular to B, is

B _ Hylgv
f=qvB= D 1

Direction : Towardsright Yo

Faraday’slaw of eectromagneticinduction 1
Expressionfor flux andinduced emf 1+1

Sketch of thevariation of these quantitieswith distance 1+1

Themagnitude of theinduced emf inacircuitisequal tothetimerateof change
of magneticflux throughthecircuit. 1

Alternatively

Mathematicaly, theinduced emf isgivenby

_cf(b
ez —
¢l
L ] " L] - - - - -
[ L M
[ ] - L L] L L] - i
R | ¥
&y = xH
" ow |.: T = .::__
- ‘li - - ::
& & L .:E
B & & W 'i :i
| i
s om H
+.| G " i
® & LR I L] HE |
F Lty — — e
L] - - L] L] a L L L :I
Ll
L - - - L] - L] L ) -
K=y x= b &= R

First consider theforward motionfromx=0tox=2b

Theflux @, linkedwiththecircuit SPQRis

@,=BIx 0<x<b Yo
=Blb b<x<2b Yy
Theinducedemf is
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_ db

ot
=-Blu 0<x<b
=0 b<x<?2b
CHLFTWARLD
— il |:
H I L ]

i
-

OR
Schematicdiagram 1
Working principle 1
Derivaion 1v%
Ratio of currents Yo
Distribution of energy over long distance 1
Salt dr DE-COrE

(Any oneof the above diagrams)

Principle When andternating voltageisapplied to the primary, theresulting
current produces an dternating magnetic flux which linksthe secondary and

inducesanemf init (mutua induction).
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30.

Derivation:

Theinduced emf or voltage e, inthe secondary, with N, turns, is
_=Nd
&7 T
Thedternating flux @asoinducesan emf, caled back emf, inthe primary.
Thisis
_ Mt

e =
P cit

Bute=v ande=v

therefore
N d¢ =N, d¢
=t and ;) =—F
df A Ve e
Hence L/ N
v, ﬁr’n

If the transformer is assumed to be 100% efficient (no energy losses), the
power input isequal to the power output, and sincep =i v, i V= i, V. then

Thelarge scaletransmission and distribution of electrical energy over long
distances is done with the use of transformers. The voltage output of the
generator isstepped-up (so that current isreduced and consequently, thel 2R
lossiscut down). It isthen transmitted over long distancesto an areasub-
station near the consumers. Therethe voltageis stepped down. It isfurther
stepped down at distributing sub-stationsand utility poles before apower
supply of 240V reaches our homes.

(8 Circuitdiagram 141
Typical V-l characteristics VALYA
(b) LED;twoimportant advantages 1+Yo+1h
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W

[ W 5 __i
} —— —
F n P 0
! E E?
Millamaneier Bl T O ier
Al L (&) L
g, J Swiich 4 | Swsteh
A- 5
F1] ]

The battery isconnected to the diode through a potentiometer (or rheostat)
so that the applied voltageto the diode can be changed. For different values
of voltages, the value of the current is noted. A graph betweenVand | is
obtained. Note that in forward bias measurement, we use amilliammeter
(sincetheexpected current islarge) whileamicroammeter isused inreverse
bias.

i =

?‘1_
100 80 G0 4D 20
v

1"."" ' i
1 —
,| 20 —

| A —

g
Typica V-I characteristicsof asilicon diode.
Light emittingdiode

Itisaheavily doped p-njunctionwhich under forward bias emits spontaneous
radiation./ p-n junction diodewhich emitslight when forwardly biased.

Advantages.

()  Low operationa voltageand lesspower.

()  Fastactionand nowarm-up timerequired.
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(i) Thebandwidth of emitted lightis 100A to 500A , or in other wordsit
isnearly (but not exactly) monochromatic.
(iv) Longlifeandruggedness.
(v) Faston-off switching capability
(Any two) Yotifo
OR
(@ Circuitdiagramfor trangstor characteristics 2
Definitions Yot
(b) Circuitdiagram 1
Explanation of salf sustained oscillations 1

0]

i

Input resistance: Thisisdefined astheratio of changein baseemitter
voltage (AV,. ) to theresulting changein basecurrent (Al , ) at constant
collector-emitter voltage (V. ).

o [AV 1
LA ), &

Current amplification factor (8): Thisisdefined astheratio of the
changein collector current to the changein base current at aconstant
collector-emitter voltage (V) whenthetransistor isin active state.
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(Giveeach of thesemarksif student writesonly the correct expressions.)

(b) Circuitdiagram:

| T Mutual induciance
HC o through
3-53 } mn.piltl"l'ﬂ fiekd]

|
Clas T & '
= in3 = Ty Ouignay
=1
— i e

Working: Inan oscillator, we get an ac output without any external input
signal. Hence, the output in an oscillator is self-sustained. To attain this, an
amplifier istaken. A portion of the output power isreturned back (feedback)
to theinput in phasewith the starting power (thisprocessistermed positive
feedback).

[GiveYamark if student just drawstheblock diagram.]

Imput
- e .
mhmpuhllﬂ L Chatput
| B |
{ r L w
e [ F ._J
" network
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