CBSE QUESTION PAPER

PHYSICS (Theory)

Time allowed : 3 hours

General Instructions:

0]

All questionsare compul sory.

Maximum Marks: 70

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

(ii)

)
)

2810 30 carry five marks each.

Thereisno overall choice. However, aninternal choice has
question of two marks, one question of threemarksand a
markseach. You haveto attempt only one of the choi

Useof calculatorsisnot permitted.

videdinone
ionsof five

c@h ions.

You may usethefollowing vauesof phys {oon%antswherever necessary:

c=3x10®ms* @

h=6.626 x 10* Js

e=1602x10%C ‘b

H, =41 x 107 Tm/

1 4
o O
Mass of electron m_=9.1x 102 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~
Radiusof earth=6400km



Inwhich orientation, adipole placedinauniformelectricfieldisin (i) stable,
(i) ungtableequilibrium ?

Which part of electromagnetic spectrum haslargest penetrating power ?

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

Figure showsthree point charges, + 2q, —qand + 3q.\j’0@ +2gand—q

areenclosedwithinasurface'S . What isthe e ectric fludue fo thisconfiguration

throughthesurface*S ? & .

+3q,

A glasslensof refye S@ 1.'di%\ppearswhelﬁimmersedinaliquid. Whatis
thevaueof refra @ gex 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 ?



10.

11.

12.

13.

Statethe conditionsfor the phenomenon of total interna 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 reversek ispho-

todiode used to measurelight intensity ? Q

Anéelectriclamp having coil of negligi bleinductance@t inserieswitha
b

capacitor and an AC source is glowing with cerain ess. How does the

brightnessof thelamp changeonreducing the(i itan@e, and (ii) thefrequency ?
Justify your answe.

_ P

(

% " Source
Arrangethefollo eléetromagnetic radiationsin ascending order of their

frequencies:

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

(ivy Gammarays

Writetwo uses of any oneof these.



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.

Andectronisaccel erated 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 isseen a thebottom of the gpectrumwhen ht Isdispersed
by aprism. .

State reasonsto explain these observation ®

Plot agrgph showing thevariation of sopping @ withthefrequency of incident
radiation for two different photosensiti shavingwork functionsW, and
W, (W,>W.,). Onwhat factors t slope and (ii) intercept of thelines

depend ? b

A parallel plate capaci is ed by a battery. After sometime the battery is
disconnectedand a i% ithitsthicknessequal totheplate separationis

es. How will (i) the capacitance of the capacitor, (ii) potentia
lhe plates and (iii) the energy stored in the capacitor be

difference betwee
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.



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

(b) Deducetheexpressonforthepotentia energy of asystemof charges
q, and g, brought frominfinity to the points randr, tively inthe

presenceof external eectricfield E .

What isan unpolarized light ? Explainwitht &‘ &iitableray diagram how
an unpolarized light can be polarized by r tion from atransparent medium.
f

Writethe expression for Brewster anglé therefractiveindex of denser

medium. (\

(i) Define‘activity’ of ar aterial andwriteitsS.I. unit.

(i) Plotagraphsh V. on of activity of agiven radioactive samplewith
time

(i) Thesequa%wisedecay of aradioactivenucleusis

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



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 is 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 cmfrom jfance
of 12 Q isconnected in parallel with S, the null point occur6 mTromA.

Determinethevauesof Rand S.
12 3
.__wii(; ;

Describebriefly, with pofalabelled diagram, thebasic elementsof anA.C.

generator. Sateitsupderl rinciple. Show diagrammatically how an aternating
emf isgenerated @ )p of wirerotatinginamagnetic field. Writetheexpression

for theinstantaneouSVal ue'of theemf induced intherotating loop.

OR

A seriesLCR circuit is connected to an ac source having voltagev = v, SN wit.
Derivetheexpressonfor theinstantaneouscurrent | anditsphaserelationshiptothe
applied voltage.

Obtain the condition for resonance to occur. Define ‘ power factor’. State the
conditionsunder whichitis(i) maximumand (ii) minimum.



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. Deducean
expression for thetotal magnification when thefinal imageisformed at the near

point.

In acompound microscope, an object isplaced at adistanceof 1.5 ¢ m the
objectiveof foca length 1.25 cm. If theeye piecehasafocd lengt the
final image is formed at the near point, estimate the magni '}\W of the
microscope. 6

(@ Explantheformation of depletionlayer and potent@i erinap-njunction.

@
(b) Inthefiguregiven below theinput w rmiis converted into the output
waveformby adevice* X’. Name i d draw itscircuit diagram.

Input

() Identifythelogicg
table.

ted by thecircuit asshown and writeitstruth

O

OR

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

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



