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PHYSICS (Theory)

Time allowed : 3 hours Maximum Marks: 70

'

\
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

T 0 Nm2C-2
e — 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

1. Inwhichorientation, adipoleplacedinauniformelectricfieldisin (i) stable,
(i) ungtableequilibrium ? 1

2. Whichpart of electromagnetic spectrum haslargest penetrating power ? 1

3. Aplotof magneticflux (q) versuscurrent (1) isshowninthefigurefor twoinductors

A and B. Which of thetwo haslarger value of self inductance ? 1
A
) B
i >

4.  Figureshowsthree point charges, + 29, —q and + 3q. Two charges+ 2gand—q
areenclosed withinasurface'S . What isthe ectric flux dueto thisconfiguration
throughthesurface'S ? 1

+3q,

5. Aglasslensof refractiveindex 1.45 disappearswhenimmersed inaliquid. What is
thevaueof refractiveindex of theliquid ? 1

6. Whatistheratioof radii of theorbitscorresponding tofirst excited state and ground
stateinahydrogen atom ? 1

7. Awireof resgtance8Risbentintheformof acircle. What isthe effectiveresistance
between the ends of adiameter AB ? 1
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8. Saetheconditionsfor the phenomenon of total interna reflection to occur. 1
9.  Explainthefunction of arepeater in acommunication system. 2
10. (i) Writetwo characteristicsof amateria used for making permanent magnets. 2

(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?

11. Draw thecircuit diagram of anilluminated photodiodein reversebias. How ispho-
todiode used to measurelight intensity ? 2

12.  Andélectriclamp having coil of negligibleinductance connected in serieswitha
capacitor and an AC source is glowing with certain brightness. How does the
brightnessof thelamp changeonreducing the(i) capacitance, and (ii) thefrequency ?
Justify your answe. 2

_'C_|g (¥) Lamp

(~)-
(Y

Source

13. Arrangethefollowing e ectromagnetic radiationsin ascending order of their
frequencies: 2

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

(iv) Gammarays

Writetwo uses of any oneof these.
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14. 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. 2

15. Anéectronisaccelerated through apotential difference of 100 volts. What isthe
de-Brogliewavelength associated with it ? To which part of the electromagnetic
spectrum doesthisval ue of wavelength correspond ? 2

16. 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. 2

17. (@ Thebluishcolour predominatesin clear sky. 2

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

State reasonsto explain these observations.

18. Potagraphshowing thevariation of sopping potentia withthefrequency of incident
radiation for two different photosensitive materialshaving work functions W, and
W, (W, >W.,). Onwhat factors doesthe (i) slopeand (ii) intercept of thelines
depend ? 2

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

Justify your answer in each case. 3

20. Writethe principleof working of apotentiometer. Describe briefly, with thehel p of
acircuit diagram, how apotentiometer isused to determinetheinterna res stance of
agivencell. 3

21. Writetheexpression for the magnetic moment ( m ) dueto aplanar squareloop of
side‘l’ carryingasteady current | inavector form.
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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 thisforce acting on theloop. 3

e L
\ %
oy

&
<

22. (@ Depicttheequipotentia surfacesfor asystem of twoidentica positive point
chargesplaced adistance‘d’ apart.

(b) Deducetheexpressonforthepotentia energy of asystemof two point charges
q, and g, brought frominfinity to the points t and T, respectively in the
presenceof external eectricfield E 3

23.  Whatisanunpolarized light ? Explain with the hel p of suitableray diagram how
an unpolarized light can be polarized by reflection from atransparent medium.
Writethe expression for Brewster anglein termsof therefractiveindex of denser
medium. 3

24. () Define*activity’ of aradioactivemateria and writeitsS.l. unit.
(i)  Plotagraphshowingvariation 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 ? 3

25. Alongstraight 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 3
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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.

26. What isspacewave propagation ? Give two 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. 3

27. Inameter bridge, thenull pointisfound at adistanceof 40 cmfromA. If aresstance
of 12 Q isconnected in parallel with S, the null point occursat 50.0 cmfromA.
Determinethevaluesof Rand S.

>
>
>
>
>

<
<
<
<
DS
«

D

I I\
1r 1)

28. Describebriefly, withthe help of alabelled diagram, the basic elementsof anA.C.
generator. Stateitsunderlying principle. Show diagrammaticaly how an dternating
emf isgenerated by aloop of wirerotating inamagneticfield. Writetheexpression
for theinstantaneousvalue of theemf induced intherotating loop. 5

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. State Huygens'sprinciple. 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. 5

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 isformed at the near point, estimate the magnifying power of the
microscope.

30. (@ Explantheformation of depletionlayer and potential 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. 5

D —

OR

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

(b)  Distinguish between aconductor, asemiconductor and aninsulator onthe
basisof energy band diagrams.
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