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This Ques tion Pa per contains—Sec tion–A 31 + Sec tion–B 5/5/5 questions.

Bg ‡ÌZ-nÃ Ho$ A›VJ©V I S>–A 31 + I S>–~ 5/5/5 ‡ÌZ h¢ü&

Time : 3 Hours ] [ Max i mum Marks : 80

g_` : 3 K Q>o ] [ nyUm™H$ : 80

Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.

(ii) All questions from Section ‘A’ are to be attempted.

(iii) Section ‘B’ has got more than one option. Candidates are required to

attempt questions from one option only.

{ZX}e : (i) Bg ‡ÌZ-nÃ _| Xmo I S> h¢—I S> "A' VWm I S> "~'ü&

(ii) I S> "A' Ho$ g^r ‡ÌZm| H$mo hb H$aZm h°ü&

(iii) I S> "~' _| EH$ go A{YH$ {dH$În h¢ü& narjm{W©`m| H$mo Ho$db EH$ {dH$În Ho$ hr ‡ÌZm| Ho$ CŒma XoZo h¢ü&

SEC TION–A

I S>–A

1. Write the value of $ $j k× . 1

$ $j k×  H$m _mZ {b{I`oü&

2. If two bodies moving in circular paths of radii r1 and r2 respectively, take the

same time in completing one rotation, what is the ratio of their angular speeds? 1

`{X H´$_e: r1 Edß r2 {Ã¡`m Ho$ d•ŒmmH$ma nWm| _| M∏$a bJmVo h˛E Xmo {n S>, EH$ M∏$a H$mQ>Zo _| g_mZ 
g_` boVo hm|, Vmo CZH$s H$moUr` Mmbm| _| ä`m AZwnmV hmoJm?

3. What is the value of the bulk modulus of elasticity for an incompressible liquid? 1

{H$gr AgßnrS≤>` –d Ho$ {b ò ‡À`mÒWVm Ho$ Am`VZ ‡gma JwUmßH$ H$m _mZ {H$VZm hmoJm?
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4. How does the neutral temperature of a thermocouple change when the

temperature of the cold junction increases? 1

`{X {H$gr Vmn`wΩ_ H$s R>ßS>r gß{Y> (OmoãS>) H$m Vmn ~ãT>m {X`m Om`, Vmo CgHo$ CXmgrZ Vmn na ä`m
‡^md nãS>oJm?

5. A particle is executing SHM. At what position/point of its motion is its kinetic

energy zero? 1

gab AmdV© J{V H$aVo h˛E {H$gr H$U H$s {H$g pÒW{V _| CgH$s J{VO D$Om© ey›` hmoVr h°?

6. In the given figure, trace the course of rays through the right-angled isosceles

prism to show the final image of the object AB . 1

{X ò J ò {MÃ _| EH$ dÒVw AB  {H$gr g_H$moUr`-g_{¤~mh˛ {‡¡_ Ho$ gm_Zo pÒWV h°ü& Bg dÒVw Ho$
Ap›V_ ‡{V{~Â~ ~ZZo Ho$ {b ò ‡H$me {H$aUm| H$m _mJ© Xem©B`oü&

7. When sunlight is incident on a thin layer of smoke, waves of wavelengths

3934 Å, 5890 Å and 6867 Å are found in the scattered beam. Which one of

these waves is scattered most intensely? 1

O~ YwE± H$s nVbr naV na gy`©-‡H$me Amn{VV hmoVr h°, V~ ‡H$sU© gy`© Ho$ ‡H$me _| 3934 Å,

5890 Å Am°a 6867 Å VaßJX°ø`m] H$s VaßJ| nm`r OmVr h¢ü& BZ_| go {H$g VaßJ H$m ‡H$sU©Z g~go
A{YH$ Vrd´ hmoJm?

8. Name two substances which are used to extract heat from a nuclear reactor. 1

Xmo Eogo nXmWm] Ho$ Zm_ {b{I ò, {OZH$m Cn`moJ na_mUw [aEoäQ>am| _| CÀnfi D$Ó_m Ho$ {ZÓH$f©U _| hmoVm h°ü&
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9. Two cars A and B  are running with velocities of 60 km/h and 45 km/h

respectively. Calculate the relative velocity of car A with respect to the car B  if—

(a) both the cars are travelling eastwards;

(b) car A is travelling eastwards and car B  is travelling westwards. 2

Xmo H$ma| A Am°a B  H´$_e: 60 km/h VWm 45 km/h Ho$ doJ go Xm°ãS> ahr h¢ü& H$ma B  Ho$ gmnoj
H$ma A $H$m doJ kmV H$s{O ò, `{Xçç

(H$) XmoZm| H$ma| nyd© {Xem H$mo Om ahr hm|;

(I) H$ma A nyd© {Xem H$s Amoa VWm H$ma B  npÌM_ {Xem H$s Amoa Om ahr hm|ü&

10. Calculate the maximum speed of a car at which it may safely take a turn of

radius 100 m on a horizontal road. The coefficient of friction between the tyres

and the road is 0·90. (g = 10 ms-2) 2

{H$gr H$ma Ho$ Cg A{YH$V_ doJ H$s JUZm H$s{O ò, {Og na dh j°{VO gãS>H$ na 100 m {Ã¡`m H$m 
_moãS> ~J°a {\$gbo (gwa{jV Í$n go) bo gHo$ü& H$ma Ho$ Q>m`am| VWm gãS>H$ Ho$ ~rM Kf©U-JwUmßH$ 0·90

h°ü& (g = 10 ms-2)

11. Find the height above the surface of the earth, at which the value of g is the

same as at a depth of R /2, R being the radius of the earth. 2

n•œdr H$s gVh go D$na {H$g D±$MmB© na g H$m _mZ dhr hmoJm, Omo n•œdr H$s gVh go R /2 JhamB© na 
hmoJm? n[aH$bZ H$s{O ò, `{X R n•œdr H$s {Ã¡`m h°ü&

12. You are given two identical looking bars A and B . One of these is a bar magnet

and the other is an ordinary piece of iron. Describe in brief an experiment to

identify which of them is the bar magnet. You are not to use any additional

material for the experiment. 2

AmnH$mo Xmo nyU©V: EH$g_mZ N>ãS>| A Am°a B  Xr JB© h¢, {OZ_| go EH$ X S> MwÂ~H$ Am°a Xygar gm_m›`
bmoho H$m Qw>H$ãS>m h°ü& BZ XmoZm| _| go X S> MwÂ~H$ H$s R>rH$ nhMmZ H$aZo Ho$ {b ò EH$ ‡`moJ H$m gßjon _|
dU©Z H$s{O`oü& AmnH$mo BZ XmoZm| N>ãS>m| Ho$ A{V[a∫$ A›` {H$gr ^r dÒVw H$m Cn`moJ Zht H$aZm h°ü&

13. Two point charges of 4 mC and -2 mC are separated by a distance of 1 m in air.

At what point between them on the line joining the two charges is the electric

potential zero? 2

dm`w _| 4 mC Am°a -2 mC Ho$ Xmo Amdoe EH$-Xygao go 1 m Xyar na pÒWV h¢ü& CZHo$ ~rM _| VWm
CZH$mo {_bmZo dmbr gab aoIm Ho$ {H$g {~›Xw na {d⁄wV≤ {d^d ey›` hmoJm?
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14. The length of a potentiometer wire is 400 cm. Null point for a cell is obtained at

100 cm on it. If the length of the wire is increased to 600 cm, what will be the

position of the null point? 2

EH$ ‡`moJ _| {H$gr {d^d_mnr Ho$ Vma H$s bÂ~mB© 400 cm h°ü& {H$gr gob Ho$ {b`o gßVwbZ {~›Xw
100 cm na ‡m· hmoVm h°ü& `{X Bg {d^d_mnr _| Bgr ‡H$ma Ho$ Vma H$s bÂ~mB© 600 cm hmoVr, Vmo
gßVwbZ {~›Xw H$hm± na ‡m· hmoVm?

15. Write any two important characteristics of electromagnetic waves (e.m.w.). Give

one use each of (a) radio waves and (b) microwaves. 2

{d⁄wV≤-MwÂ~H$s` VaßJm| Ho$ Xmo _wª` (_hÀdnyU©) A{^bjU {b{I òü& (H$) ao{S>`mo VaßJm| VWm (I) gy˙_>- 
VaßJm| H$m EH$-EH$ Cn`moJ {b{I`oü&

16. State Huygens’ principle. Name the type of wavefront that corresponds to a

beam of light (a) coming from very far-off source and (b) diverging radially from

a point source. 2

hmBJo›g H$m {g’m›V ä`m h°, {b{I òü& {ZÂZ{b{IV {H$aUnßwOm| Ho$ gßJV VaßJmJ´m| H$m Zm_ {b{I ò :
(H$) ~h˛V Xya pÒWV ÚmoV go AmVr h˛B© {H$aUnwßO (I) {H$gr {~›Xw-ÚmoV go {Ã¡`r`-{dg[aV {H$aUnwßOü&

17. For a given photosensitive surface, the threshold wavelength is l 0. Does

electron emission occur if the wavelength l of the incident radiations is (a) less

than l 0 and (b) more than l 0? Give reason for your answer. 2

{H$gr ‡H$megwJ́m¯ gVh Ho$ {b ò Xohbr VaßJX°ø`© l 0 h°ü& {XE JE XemAm| _| BboäQ¥>m∞Z CÀgO©Z hmoJm `m 
Zht, `{X gVh na Amn{VV {d{H$aUm| H$s VaßJX°ø`© l (H$) l 0 go H$_ hmo; (I) l 0 A{YH$ hmo?
AnZo CŒma Ho$ {b ò H$maU {b{I`oü&

18. Name the two factors on which electrical conductivity of a semiconductor

depends. Write the expression for the conductivity of intrinsic semiconductor. 2

Xmo H$maH$ {b{I ò, {OZ na {H$gr AY©MmbH$ H$s d°⁄wV MmbH$Vm {Z ©̂a H$aVr h°ü& {H$gr Z°O AY©MmbH$ 
H$s MmbH$Vm Ho$ {b ò Ï ß̀OH$ {b{I`oü&

19. The output of an OR gate is connected to the inputs of a NOT gate. Draw the

logic symbol of this combination of gates. Write the truth table of the gate so

formed. 2

OR JoQ> (A{n ¤ma) Ho$ {ZJ©_ H$mo NOT JoQ> (Z ¤ma) Ho$ {Zdoe go OmoãS> {X`m J`m h°ü& Bg gß`w∫$ JoQ>
(¤ma) H$m gßHo$V {Mï Am°a BgHo$ {b ò gÀ`mnZ gm[aUr ~ZmB òü&
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20. A solid cylinder of mass 20 kg, rotates about its axis with angular speed

100 rad s-1. The radius of the cylinder is 0·25 m. Find its—

(a) moment of inertia (MI);

(b) kinetic energy associated with the rotation of the cylinder;

(c) magnitude of angular momentum of the cylinder about its axis. 3

20 kg –Ï`_mZ Am°a 0·25 m {Ã¡`m H$m EH$ ~obZ ({g{b›S>a) AnZo Aj na 100 rad s-1 H$s
H$moUr` Mmb go KyU©Z H$aVm h°ü& BgHo$ {b ò (H$) OãS>Àd AmKyU©; (I) KyU©Z Ho$ H$maU BgH$s J{VO
D$Om©; VWm (J) AnZo Aj Ho$ n[aV: H$moUr` gßdoJ H$s JUZm H$s{O`oü&

21. What is meant by the term ‘entropy of a system’? Express it mathematically.

How does the entropy change during (a) a reversible process and (b) an

irreversible process? What is the physical significance of entropy? 3

"E›Q¥>m∞nr' e„X H$m ä`m VmÀn`© h°? BgH$mo J{UVr` Í$n _| {b{I`oü& E›Q¥>m∞nr _| {H$g ‡H$ma n[adŒm©Z
hmoVm h°çç(H$) CÀH´$_Ur` ‡H´$_ _| VWm (I) AZwÀH´$_Ur` ‡H´$_ _|? E›Q¥>m∞nr H$s ^m°{VH$ gmW©H$Vm ä`m
h°?

22. Assume that thermal conductivity of copper is 4 times that of brass. Two rods

of copper and brass of the same length and cross-section are joined end to end.

The free end of copper is kept at 0 ºC and free end of brass is kept at 100 ºC.

Calculate the temperature at the junction of two rods at equilibrium. Ignore

radiation losses. 3

_mZ br{O ò {H$ Vm±~o (H$m∞na) H$s D$Ó_m MmbH$Vm nrVb go 4 JwZm h°ü& H$m∞na H$s N>ãS> H$m EH$ {gam
g_mZ bÂ~mB© Am°a n[a¿N>oX H$s nrVb H$s N>ãS> Ho$ EH$ {gao go OmoãS> {X`m J`m h°ü& H$m∞na H$s N>ãS> Ho$
_w∫$ {gao H$mo 0 ºC na Am°a nrVb H$s N>ãS> Ho$ _w∫$ {gao H$mo 100 ºC na aIm J`m h°ü& gmÂ`mdÒWm na 
Xmo N>ãS>m| H$s gp›Y (`m OmoãS>) Ho$ Vmn H$mo kmV H$s{O`oü& {d{H$aU go D$Ó_m Ho$ j` H$mo ZJ ` _mZ
br{O òü&

23. Define elastic and inelastic collisions. Write two basic characteristics of each. 3

‡À`mÒW d A‡À`mÒW gßK≈>Z H$s n[a^mfm VWm ‡À òH$ Ho$ Xmo-Xmo _yb A{^bjU {b{I`oü&
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24. Three vessels of equal capacity have gases at the same temperature and

pressure. The first vessel contains neon (monatomic), the second chlorine

(diatomic) and the third hexafluoride (polyatomic).

(a) Do these vessels contain equal number of respective molecules?

(b) Is the root mean square speed of molecules the same in the three cases?

Jus tify your an swer in each case. 3

g_mZ Ym[aVm (`m Am`VZ) Ho$ VrZ nmÃm| _| g_mZ Vmn d Xm~ na J°g| ^ar h¢ü& `{X nhbo nmÃ
_| {ZAm∞Z J°g (EH$na_mUwH$), Xygao _| äbmoarZ ({¤na_mUwH$) VWm Vrgao _| hoägm‚bwAmoamBS>
(~h˛na_mUwH$) hmo, Vmoçç

(H$) ä`m VrZm| nmÃm| _| J°gm| Ho$ AUwAm| H$s gßª`m g_mZ h°;

(I) ä`m VrZm| nmÃm| _| J°gm| Ho$ AUwAm| H$s _yb _m‹` dJ© Mmb g_mZ h°?

AnZo CŒma H$s nw{Ô> Ho$ {b ò H$maU {b{I`oü&

25. State Biot-Savart law. Use it to derive an expression for the magnetic field at

the centre of a circular loop of radius R, carrying a steady current I. 3

~m`mo-gmdQ>© {Z`_ H$mo {b{I òü& Bg {Z`_ Ho$ Cn`moJ go R {Ã¡`m H$s Cg d•ŒmmH$ma Hw$ S>br Ho$ Ho$›– na 
MwÂ~H$s` joÃ Ho$ {b ò Ï ß̀OH$ ‡m· H$s{O ò, {Oggo I  {d⁄wV≤Ymam ‡dm{hV hmo ahr h°ü&

26. Vibrations are excited in a closed organ pipe. Draw waveforms and write

expressions for the wavelength in terms of the length of the pipe for the first

three modes of vibration of the air column. 3

EH$ {gao na ~›X AmJ©Z nmBn _| CÀnfi hmoZo dmbo dm`w ÒVÂ^-H$ÂnZm| H$s nhbr VrZ {dYmAm| Ho$ {b`o
AmaoI ({MÃ) ~ZmB`oü& ‡À`oH$ {dYm _| CÀnfi ÒdaH$ H$s VaßJX°ø`© Ho$ {b`o Ï`ßOH$, Z{bH$m H$s bÂ~mB©
Ho$ gmnoj {b{I`oü&

27. Draw the circuit diagram to show the use of a transistor as an oscillator. Write

the expression for the frequency of oscillations. 3

{H$gr Q¥>mß{OÒQ>a H$mo Xmo{bÃ Ho$ Í$n _| Cn`moJ H$aZo Ho$ {b`o, {d⁄wV≤ n[anW H$m AmaoI ({MÃ) ~ZmB òü&
XmobZm| H$s Amd•{Œm Ho$ {b ò Ï ß̀OH$ {b{I`oü&

28. What is meant by the term ‘coefficient of viscosity’? State Stokes’ law. Define

the term ‘terminal velocity’ and find an expression for the terminal velocity in

case of a small sphere falling through a viscous liquid like glycerine. 4

"Ì`mZVm JwUmßH$' go ä`m VmÀn`© h°? ÒQ>moäg H$m {Z`_ {b{I`oü& "Ap›V_ doJ' H$s n[a^mfm {b{I ò Am°a
pΩbgarZ O°go {H$gr Ì`mZ –d go hmoH$a {JaVo h˛E EH$ N>moQ>o AmH$ma Ho$ Jmobo Ho$ {b ò Ap›V_ doJ H$m
Ï ß̀OH$ ‡m· H$s{O`oü&
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29. (a) Define the term ‘inductive reactance’. Show graphically the variation of

inductive reactance with the frequency of applied alternating voltage.

(b) An a.c. voltage E E t= 0 sin w  is applied across a pure inductor of

inductance L . Show mathematically that the current flowing through it

lags behind the applied voltage by a phase angle of p/2. 4

(H$) "‡oa{UH$ ‡{VKmV' H$s n[a^mfm {b{I`oü& Amamo{nV ‡À`mdVu {d^dm›Va H$s Amd•{Œm Ho$ gmW
‡oa{UH$ ‡{VKmV Ho$ n[adV©Z H$mo {XImZo Ho$ {b`o EH$ J´m\$ ~ZmB òü&

(I) EH$ ‡À`mdVu {d^dm›Va, E E t= 0 sin w  H$mo {H$gr AmXe© ‡oaH$Àd L  go OmoãS>m J`m h°ü&
J{UVr` Í$n go Xem©B`o {H$ Bggo$ ‡dm{hV {d⁄wV≤Ymam {d^dm›Va _| p/2 nrN>o hmoVr h°ü&

30. (a) Draw a labelled ray diagram to show the formation of image of a distant

object formed by an astronomical telescope in the normal adjustment

position.

(b) Two astronomical telescopes T1 and T2 have the same magnifying

power (MP). The ratio of their apertures is 3 : 2. Which one of the two

produces image of a greater intensity and why? 4

(H$) gm_m›` A{^`moOZ _| {H$gr IJmobr` XyaXeu (`m Xya~rZ) ¤mam Xya pÒWV dÒVw H$m ‡{V{~Â~
~ZZm {XImZo Ho$ {b ò EH$ Zm_mß{H$V {H$aU AmaoI ~ZmB òü&

(I) Xmo IJmobr` Xya~rZm| T1 Am°a T2 H$s AmdY©Z j_Vm |̀ g_mZ h¢ü& CZHo$ ¤maH$m| H$m AZwnmV 3 : 2

h°ü& {H$g Xya~rZ ¤mam ~Zo ‡{V{~Â~ H$s Vrd´Vm A{YH$ hmoJr Am°a ä`m|?

31. (a) Using the postulates of Bohr’s model of an atom, derive an expression for

the radii of the first orbit of hydrogen atom.

(b) Distinguish between the terms ‘half-life period’ and ‘average life period’ of

a radioactive element. 2+2

(H$) na_mUw Ho$ ~moa _m∞S>b Ho$ A{^J•hrVm| (`m _m›`VmAm|) H$m Cn`moJ H$aVo h˛E hmBS¥>moOZ na_mUw H$s 
nhbr H$jm H$s {Ã¡`m Ho$ {b ò EH$ Ï ß̀OH$ ‡m· H$s{O`oü&

(I) {H$gr ao{S>`moY_u (ao{S>`moEopäQ>d) VŒd H$s "AY©-Am`w H$mb' VWm "Am°gV Am`w H$mb' _| A›Va
ÒnÔ> H$s{OEü&
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SEC TION–B

I S>ç~

OP TION–I

{dH$ÎnçI

( Astrophysics )

( IJmob-^m°{VH$s )

32. Name an infrared telescope working in the wavelength around a millimetre. 1

bJ^J EH$ {_br_rQ>a VaßJX°ø`© H$s VaßJ na H$m_ H$aZo dmbo EH$ Ada∫$ Xya~rZ (`m XyaXeu) H$m Zm_
{b{I`oü&

33. What is a solar flare? 1

gm°a M_H$-YYH$ go ä`m VmÀn`© h°?

34. What is meant by the term ‘Akash Ganga’? Name three important components

of our galaxy. 2

"AmH$me JßJm' go ä`m VmÀn`© h°? h_mar _›Xm{H$Zr (J°boägr) Ho$ VrZ _wª` ^mJm| H$m Zm_ {b{I`oü&

35. Describe with necessary reactions, how energy is produced in a star when the

temperature of the core of the star is 15 106´  K or a little less. 3

AmdÌ`H$ A{^{H´$`mAm| H$s ghm`Vm go dU©Z H$s{O ò {H$ 15 106´  K `m Cggo Hw$N> H$_ H́$moS> Vmn
dmbo Vmam| _| D$Om© H$m CÀnmXZ {H$g ‡H$ma hmoVm h°ü&

36. Differentiate among a ‘meteoroid’, a ‘meteor’ and a ‘meteorite’. 3

"gy˙_ CÎH$mg_yh', "CÎH$m' Am°a "CÎH$mqnS>' _| A›Va {b{I`oü&
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OP TION–II

{dH$ÎnçII

( Elec tron ics in Daily Life )

( X°{ZH$ OrdZ _| BboäQ¥>m∞{ZH$s )

32. Give one advantage of CRO over a voltmeter for measuring a.c. voltages. 1

E0 gr0 dmoÎQ>oO (`m {d^dm›Va) ZmnZo Ho$ {b ò dmoÎQ>_rQ>a H$s VwbZm _| gr0 Ama0 Amo0 (CRO) H$m
EH$ bm^ {b{I`oü&

33. Why are LCD type calculators preferred to LED type calculators? 1

LED JUH$m| H$s VwbZm _| LCD JUH$m| H$mo dar`Vm ä`m| Xr OmVr h°?

34. Identify the addressing mode in the examples given below : 2

ZrMo {X`o J ò nVo H$s {dYmAm| H$s nhMmZ H$s{O ò :

(a) LDA XB ; (b) MOV A, B; (c) STA A ; (d) INR A    

35. Draw a labelled circuit diagram for a full-wave rectifier. Sketch its output

curves. What is the purpose of using filters in rectifiers? 3

nyU© VaßJ {XÔ>H$mar Ho$ {b ò EH$ Zm_mß{H$V n[anW AmaoI ({MÃ) ~ZmB òü& BgHo$ {b ò {ZJ©_ VaßJ H$mo {MÃ 
_| {XImB òü& {XÔ>H$m[a`m| _| {\$ÎQ>am| H$m Cn`moJ ä`m| {H$`m OmVm h°?

36. What do you mean by an IC? List five main processes used in the fabrication of

an IC. 3

IC go ä`m VmÀn`© h°? IC ~ZmZo Ho$ {b ò {H$Z nm±M AmdÌ`H$ eVm] H$m nmbZ H$aZm hmoVm h°?
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OP TION–III

{dH$ÎnçIII

( Pho tog ra phy and Au dio-Videography )

( \$moQ>moJ´m\$s Edß Am∞{S>`mo-dr{S>`moJ´m\$s )

32. Write the full form of DVD. 1

DVD H$m nyam Í$n {b{I òü&

33. Name the instrument which converts sound into electrical signals. 1

‹d{Z H$mo {d⁄wV≤ D$Om© _| n[ad{V©V H$aZo dmbo ß̀Ã H$m Zm_ {b{I`oü&

34. Distinguish between the terms ‘analogue’ and ‘digital’. 2

"EZmbm∞J' Am°a "{S>{OQ>b' e„Xm| (nXm|) _| ä`m A›Va h°?

35. Name the three defects of camera lens. How are these defects minimised? 3

H°$_am bo›gm| Ho$ VrZ Xmofm| Ho$ Zm_ {b{I`oü& BZH$mo H°$go H$_ {H$`m OmVm h°?

36. Describe the major characteristics of the three categories of films according to

their colour sensitiveness. 3

aßJm| H$s gwJ´m{hVm Ho$ AmYma na VrZ ‡H$ma H$s {\$Î_m| Ho$ _wª` A{^bjU {b{I`oü&
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 NEW  

This Ques tion Pa per contains—Sec tion–A 22 + Sec tion–B 4/4 questions.

Bg ‡ÌZ-nÃ Ho$ A›VJ©V I S>–A 22 + I S>–~ 4/4 ‡ÌZ h¢ü&

Time : 3 Hours ] [ Max i mum Marks : 80

g_` : 3 K Q>o ] [ nyUm™H$ : 80

Note : (i) All  questions from Section ‘A’ are compulsory, however in some questions

internal choice has been provided.

(ii) From Section ‘B’, questions of one option of your choice only are to be

attempted.

(iii) Draw neat, clean labelled diagrams wherever necessary.

(iv) Use log tables, if need be.

{ZX}e : (i) I S> "A' Ho$ g^r ‡ÌZ A{Zdm`© h¢, VWm{n Hw$N> ‡ÌZm| _| Am›V[aH$ {dH$În {XE JE h¢ü&

(ii) I S> "~' go AmnHo$ ¤mam M`{ZV Ho$db EH$ {dH$În Ho$ ‡ÌZm| Ho$ CŒma {XE OmZo h¢ü&

(iii) Ohm± AmdÌ`H$ hmo, ÒnÔ> Òd¿N> Zm_mß{H$V AmaoI ~ZmBEü&

(iv) bm∞J[aW_r` gma{U`m| H$m Cn`moJ {H$`m Om gH$Vm h°ü&

SEC TION–A

I S>–A

1. Animals curl into ball when they feel very cold. Why? 1

A{YH$ R>ßS> bJZo na new Òd ß̀ H$mo J|X (~m∞b) Ho$ AmH$ma _| ä`m| {gH$moãS> boVo h¢?

2. How is the path difference related to phase difference in wave motion? 1

VaßJ J{V _| nWm›Va Am°a H$bm›Va _| ä`m gß~ßY hmoVm h°?
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3. What will be the colour of the sky for an astronaut in a spaceship flying at a

high altitude? 1

~h˛V D±$MmB© na CãS>Vo A›V[aj `mZ _| ~°R>o A›V[aj `mÃr H$mo AmH$me {H$g aßJ H$m {XImB© XoJm?

4. What is the order of the energy gap between conduction band and valance band 

of a semiconductor? 1

{H$gr AY©MmbH$ _| CgHo$ MmbH$Vm ~¢S> Am°a gß`moOH$Vm ~¢S> Ho$ ~rM D$Om© AßVamb {H$g H$mo{Q> H$m
hmoVm h°?

5. Show that the value of acceleration due to gravity at a height h is the same as

the value of acceleration due to gravity at a depth d ( )= 2h , provided h is very

small in comparison to radius of earth R. 2

`h ‡X{e©V H$s{O ò {H$ n•œdr H$s gVh go h D±$MmB© na JwÈÀdr` ÀdaU g H$m _mZ, n•œdr Ho$ A›Xa  
d h( )= 2  JhamB© na CgHo$ (g Ho$) _mZ Ho$ ~am~a hmoVm h°, O~{H$ h H$m _mZ n•œdr H$s {Ã¡`m R H$s 
VwbZm _| ~h˛V H$_ hmoü&

6. The excess pressure inside a soap bubble is thrice the excess pressure inside

another soap bubble. Find the ratio between the volume of the first and the

volume of the second bubble. 2

EH$ gm~wZ Ho$ ~wb~wbo Ho$ ^rVa A{V[a∫$ Xm~, {H$gr A›` gm~wZ Ho$ ~wb~wbo H$s VwbZm _| VrZ JwZm h°ü& 
XmoZm| ~wb~wbm| Ho$ Am`VZm| H$m AZwnmV kmV H$s{O`oü&

7. What do you mean by an ‘indicator diagram’? With the help of indicator

diagram, obtain an expression for the work done during expansion of an ideal

gas. 2

"gyMH$ AmaoI' go ä`m VmÀn`© h°? BgH$s ghm`Vm go {H$gr AmXe© J°g Ho$ ‡gma Ho$ Xm°amZ {H$ ò J ò
H$m ©̀ Ho$ {b ò Ï ß̀OH$ ‡m· H$s{O`oü&

312/OSS/204A 16



8. Why is no interference pattern observed when two coherent sources are

infinitely (a) close to each other and (b) far from each other? 2

O~ Xmo H$bm~’ ÚmoV (H$) EH$-Xygao Ho$ ~h˛V A{YH$ nmg hm| VWm (I) EH$-Xygao go ~h˛V Xya hm|, Vmo 
Ï`{VH$aU n°Q>Z© ä`m| Zht {XImB© XoVo?

9. Name the logic gate which could be realised by using the given circuit diagram.

Draw its symbol and write its truth table. 2

{X ò J ò n[anW AmaoI Ho$ Cn`moJ go {Og JoQ> H$s aMZm H$s Om gH$Vr h°, CgH$m Zm_ {b{I`oü& CgH$m 
‡VrH$ Am°a CgHo$ {b ò gÀ`Vm gmaUr ~ZmB òü&

10. Draw a labelled diagram of the experimental arrangement for observing

photoelectric effect. 2

‡H$me-{d⁄wV≤ ‡^md Ho$ ‡ojU Ho$ {b ò ‡`w∫$ CnH$aU H$m Zm_mß{H$V AmaoI ~ZmB òü&

11. State the law to find the resultant of two vectors A and B  having an angle q

between them. Find an expression for the magnitude and direction of their

resultant. 4

Xmo g{Xem| A Am°a B  Ho$ ~rM qº H$m H$moU h°, BZH$m n[aUm_r g{Xe kmV H$aZo Ho$ {b ò {Z`_ {b{I ò 
Am°a Bg n[aUm_r g{Xe Ho$ n[a_mU d {Xem Ho$ {b ò EH$ Ï ß̀OH$ ‡m· H$s{O`oü&

12. A body of mass 2 kg, initially at rest, moves under the action of an applied force 

of 7 N on a table of coefficient of friction ( )m = ×0 1, for 10 seconds. Find—

(a) distance moved by the body;

(b) work done by the force;

(c) change of kinetic energy during this period. ( )g = -10 2ms 4
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2 kg –Ï`_mZ H$m EH$ qnS> {H$gr _oO na aIr h°, {OgH$m Kf©U-JwUmßH$ ( )m  = ×0 1 h°ü& ‡maß^ _| `h qnS
{dam_ AdÒWm _| h°ü& Bg na 7 N H$m ~b bJmZo go `h qnS> J{V H$aZo bJVm h°ü& `{X ~b 10 goHß$S> VH$
bJVm h°, Vmo kmV H$s{O òçç

(H$) Bg g_`md{Y _| qnS> ¤mam V` H$s JB© Xyar;

(I) ~b ¤mam {H$`m J`m H$m ©̀;

(J) Bg Ad{Y _| qnS> H$s J{VO D$Om© _| n[adV©Zü& ( )g = -10 2ms

13. Show that when a body suffers an elastic collision with another body of the

same mass at rest, it is stopped dead, whereas the second body starts moving

with the same velocity as that of the first. Give an example of this type of

collision in daily life. 4

{XImE± {H$ O~ EH$ qnS> g_mZ _mÃm dmbo Xygao pÒWa qnS> go ‡À`mÒW gßK≈>Z H$aVm h° V~ Í$H$ OmVm
h°, O~{H$ Xygam qnS>, nhbo qnS> H$s J{V go MbZm ‡maÂ^ H$a XoVm h°ü& X°{ZH$ OrdZ _| Eogo gßK≈>Z Ho$
‡H$ma H$m EH$ CXmhaU Xr{OEü&

Or / AWdm

A hoop of mass M, ra dius R and mo ment of in er tia I is roll ing down an in clined

plane of height h. At the end of the journey, it has ac quired a lin ear speed v and 

an gu lar speed w. As sum ing that the loss of en ergy due to fric tion is small and

can be ne glected, show that lin ear ve loc ity is in de pend ent of mass and radius of 

the hoop.

M  –Ï`_mZ, R {Ã¡`m VWm I  OãS>Àd-AmKyU© H$m EH$ N>Ñm (hˇn), h D±$MmB© Ho$ ZVVb na ZrMo H$mo
bmoQ>Z H$a ahm h°ü& bmoQ>Z Ho$ A›V _| BgH$s a°{IH$ Mmb v Am°a H$moUr` Mmb w hmo OmVr h°ü& `h _mZVo 
h˛E {H$ Kf©U Ho$ H$maU D$Om© ımg ZJ ` h°, ‡X{e©V H$s{O ò {H$ N>Ño (hˇn) H$s a°{IH$ Mmb CgHo$
–Ï`_mZ VWm {Ã¡`m na {Z ©̂a Zht h°ü&

14. What is meant by the term ‘hydrostatic pressure’? Give its SI unit. Obtain an

expression for the hydrostatic pressure at a point at a depth h inside the liquid. 4

"–d-ÒW°{VH$ Xm~' go ä`m VmÀn`© h°? BgH$m SI (Eg0 AmB0) _mÃH$ {b{I òü& {H$gr –d Ho$ ^rVa h

JhamB© na {H$gr {~›Xw na –d-ÒW°{VH$ Xm~ Ho$ {b`o EH$ Ï`ßOH$ ‡m· H$s{O`oü&
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15. Derive an equation for a stationary wave and obtain conditions for the

formation of nodes and antinodes. 4

{H$gr A‡Jm_r VaßJ Ho$ {b`o EH$ g_rH$aU Ï ẁÀnfi H$s{O ò Am°a ‡Òn›Xm| VWm {ZÒn›Xm| Ho$ ~ZZo Ho$ {b ò 
eV] (‡{V~ßY) ‡m· H$s{O`oü&

16. Name the two major defects observed in the image formation by lenses. What

are the causes of these defects? How are these defects minimised? Write one

method for each of these. 4

b|gm| ¤mam ~Zm`o J`o ‡{V{~Â~m| _| Xmo ‡_wI Xmofm| Ho$ Zm_ {b{I`oü& BZHo$ ä`m H$maU h¢? BZ Xmofm| H$mo
H$_ H°$go {H$`m OmVm h°? ‡À òH$ Ho$ {b ò EH$ {d{Y {b{I`oü&

17. A rectangular coil of area A having N  number of turns is suspended in a

uniform magnetic field B . Write an expression for the torque on it when a

current I passes through it. How is this used in the construction of a

galvanometer? What is the function of the following in it? 4

(a) The uniform radial field

(b) The soft iron core

A joÃ\$b H$s EH$ Am`VmH$ma Hw$ S>br _| Vmam| Ho$ N  \o$ao (Q>Z©) h¢ü& Bgo EH$g_mZ MwÂ~H$s` joÃ B  _| 
bQ>H$m`m J`m h°ü& `{X Bggo I  {d⁄wV≤Ymam ‡dm{hV hmo, Vmo Bg na bJZo dmbo ~b-AmKyU© (Q>m∞H©$) Ho$
{b ò Ï ß̀OH$ {b{I`oü& BgH$m$ Cn`moJ J°ÎdoZmo_rQ>a ~ZmZo _| H°$go {H$`m OmVm h°? Bg_| {ZÂZ{b{IV H$m
ä`m H$m ©̀ hmoVm h°?

(H$) EH$g_mZ {Ã¡` MwÂ~H$s` joÃ

(I) _•Xw bmoh H´$moS>

18. Explain with the help of a circuit diagram, the use of a p-n junction diode as a

full-wave rectifier. Draw the input and output waveforms. 4

EH$ n[anW AmaoI H$s ghm`Vm go ÒnÔ> H$s{O ò {H$ {H$gr p-n gß{Y S>m`moS> H$m Cn`moJ nyU© VaßJ
{XÔ>H$mar Ho$ Í$n _| H°$go hmoVm h°ü& BgHo$ {b`o {Zdoer VWm {ZJ©_ VaßJÍ$nm| H$mo {MÃ _| Xem©B`oü&
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19. Write an expression for the pressure P  exerted by a gas enclosed in a container

of volume V , on the walls of the container. What is the kinetic interpretation of

temperature on the basis of this expression? What is the modern concept of the 

fact that at absolute zero, the gas has no kinetic energy? 5

{H$gr V  Am`VZ Ho$ nmÃ _| ~›X J°g Ho$ Xm~ P  Ho$ {b ò EH$ Ï ß̀OH$ {b{I`oü& Bg Ï ß̀OH$ Ho$ AmYma
na Vmn H$s J{VH$ Ï`mª`m ä`m h°? "na_ ey›` Vmn na {H$gr J°g _| J{VO D$Om© Zht hmoVrü&' Bg Vœ` 
H$s ZdrZ gßH$ÎnZm ä`m h°?

20. Define the term ‘capacitance of a capacitor’. Obtain an expression for the

energy stored in a parallel plate capacitor. An air filled parallel plate capacitor

of capacitance C  is charged by a V  volt battery and then the battery is

disconnected. Now the separation between the plates is doubled. How will the

(a) capacitance, (b) charge and (c) potential difference between the plates be

affected? 5

{H$gr gßYm[aÃ H$s Ym[aVm H$s n[a^mfm {b{I`oü& {H$gr g_m›Va flboQ> gßYm[aÃ _| gß{MV D$Om© Ho$ {b`o
EH$ Ï ß̀OH$ ‡m· H$s{O`oü& {H$gr g_m›Va flboQ> gßYm[aÃ H$s Xmo flboQ>m| Ho$ ~rM _| dm`w h°ü& BgH$s Ym[aVm 
C  h°ü& Bgo EH$ ~°Q¥>r ¤mam V  dmoÎQ> VH$ Amdo{eV H$a ~°Q¥>r H$mo hQ>m {X`m OmVm h° Am°a BgHo$ flboQ>m| Ho$
~rM H$s Xyar H$mo Xmo JwZm H$a Xr OmVr h°ü& Bggo {ZÂZ{b{IV na ä`m ‡^md nãS>oJmçç
(H$) gßYm[aÃ H$s Ym[aVm na; (I) gßYm[aÃ Ho$ Amdoe na VWm (J) gßYm[aÃ Ho$ flboQ>m| Ho$ ~rM
{d^dm›Va naü?

21. Applying Kirchhoff’s rules to the given network, find the value of (a) current I1,

(b) current I 2, (c) current across CD and (d) potential difference across CD. 5

{X`o J`o {d⁄wV≤ ZoQ>dH©$ _| {H$aIm°\$ Ho$ {Z`_m| Ho$ Cn`moJ go kmV H$s{O`oçç(H$) {d⁄wV≤Ymam I1 H$m _mZ; 
(I) {d⁄wV≤Ymam I 2 H$m _mZ; (J) CD Ho$ {gam| Ho$ ~rM {d⁄wV≤Ymam H$m _mZ VWm (K) CD Ho$ {gam|
Ho$ ~rM {d^dm›Vaü&
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Or / AWdm

The pri mary coil of an ideal step-up trans former has 100 turns and ra tio of

turns of its two coils is also 100. The in put volt age and power are 220 V and

1100 W re spec tively. Cal cu late the—

(a) number of turns in the secondary;

(b) current in the primary;

(c) voltage across the secondary;

(d) current in the secondary;

(e) power in the secondary.

{H$gr AmXe© CÉm`r Q¥>mßg\$m∞_©a Ho$ ‡mW{_H$ Hwß$S>bZ _| 100 \o$ao (Q>Z©) h¢ü& BgHo$ Xmo Hwß$S>bZm| Ho$ \o$am|
(Q>Z©) H$m AZwnmV ^r 100 h°ü& {Zdoer dmoÎQ>Vm VWm e{∫$ H́$_e: 220 V Am°a 1100 W h¢ü& Bggo
{ZÂZ{b{IV H$m n[aH$bZ H$s{O ò :

(H$) {¤Vr`H$ Hwß$S>bZ _| \o$am| (Q>Z©) H$s gßª`m

(I) ‡mW{_H$ Hwß$S>bZ _| {d⁄wV≤Ymam

(J) {¤Vr`H$ Hwß$S>bZ _| dmoÎQ>Vm

(K) {¤Vr`H$ Hwß$S>bZ _| {d⁄wV≤Ymam

(L>) {¤Vr`H$ Hw$ S>bZ _| e{∫$

22. State four postulates for Bohr’s model of hydrogen atom. Show that the radius

of a permitted orbit is directly proportional to the second power of the number

of orbits for a hydrogen atom. How much energy is required to remove an

electron from n = 1 to n = ¥ in case of hydrogen atom? 5

hmBS¥>moOZ na_mUw Ho$ ~moa Ho$ _m∞S>b Ho$ {b ò Mma A{^YmaUm |̀ {b{I`oü& ‡X{e©V H$s{O ò {H$ hmBS¥>moOZ
na_mUw Ho$ {b ò {H$gr AZw_V (gß^d) H$jm H$s {Ã¡`m, CgH$s (H$jm H$s) gßª`m Ho$ dJ© Ho$ g_mZwnmVr 
hmoVr h°ü& hmBS¥>moOZ Ho$ na_mUw _| EH$ BboäQ¥>m∞Z H$mo n = 1 H$jm go n = ¥ VH$ hQ>mZo _| {H$VZr D$Om©
H$s AmdÌ`H$Vm hmoVr h°?
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SEC TION–B

I S>ç~

OP TION–I

{dH$ÎnçI

( Elec tron ics and Com mu ni ca tion System )

( BboäQ¥>m∞{ZH$s Am°a gßMma Ï`dÒWm )

23. What is the frequency range of radio waves? 1

ao{S>`mo VaßJm| H$s Amd•{Œm`m| H$m n[aga (ao›O) {H$VZm hmoVm h°?

24. Calculate the frequency of waves of wavelength 10 m propagating in the space. 2

A›V[aj _| ‡gm[aV 10 m VaßJX°ø`© H$s VaßJm| H$s Amd•{Œm {H$VZr hmoVr h°?

25. What is the basic strategy on which a control system is based? Describe two

types of control systems. Write two basic characteristics of the processes

related to control. 4

dh _yb^yV H$m ©̀Zr{V ä`m h°, {Og na H$moB© {Z ß̀ÃH$ ‡Umbr AmYm[aV hmoVr h°? Xmo ‡H$ma H$s {Z ß̀ÃH$
‡Um{b`m| H$m dU©Z H$s{O`oü& {Z ß̀ÃU go gß~ß{YV ‡H´$_m| Ho$ Xmo AmYma^yV bjU {b{I òü&

26. What is meant by the term ‘demodulation’? With the help of a labelled circuit

diagram, describe the process of demodulation. Draw diagram to show the—

(a) input modulated wave;

(b) output demodulated wave. 5

{d_mSw>bZ go ä`m VmÀn`© h°? EH$ Zm_mß{H$V n[anW AmaoI H$s ghm`Vm go {d_mSw>bZ H$s ‡{H´$`m H$m
dU©Z H$s{O òü& (H$) {Zdoer _mSw>{bV VaßJ VWm  (I) {ZJ©_ _mSw>{bV VaßJ H$mo {XImZo Ho$ {b ò AmaoI
({MÃ) ~ZmB òü&
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OP TION–II

{dH$ÎnçII

( Pho tog ra phy and Au dio-Videography )

( \$moQ>moJ´m\$s Edß Am∞{S>`mo-dr{S>`moJ´m\$s )

23. Name the camera which can produce photographs instantly. 1

Cg H°$_ao H$m Zm_ {b{I ò, {Oggo Vwa›V \$moQ>mo ‡m· hmo gH$Vm h°ü&

24. How do you find the total quantity of light required for an exposure? A camera

lens set at exposure time t = 200 is changed to t = 100. By what factor does the

light entering the camera increase or decrease? 2

{H$gr CX≤>^mgZ Ho$ {b ò AmdÌ`H$ Hw$b ‡H$me H$s _mÃm Amn H°$go kmV H$aVo h¢? {H$gr H°$_ao H$m b|g 
t = 200 CX≤>^mgZ g_` na goQ> {H$`m J`m h°ü& `{X Bgo t = 100 na goQ> H$a {X`m Om`, Vmo H°$_ao _|
‡doe H$aZo dmbo ‡H$me H$s _mÃm {H$VZr JwZr ~ãT>oJr `m KQ>oJr?

25. List any eight advantages of video disc. 4

dr{S>`mo {S>ÒH$ Ho$ H$moB© AmR bm^ {b{I`oü&

26. Name the constituents of the structure of a photographic film and the material

of which they are made. Show the cross-section of (a) black and white (BW) film

and (b) colour film with a labelled diagram. 5

\$moQ>moJ´m{\$H$ {\$Î_ H$s gßaMZm Ho$ Ad`dm| (KQ>H$m|) Ho$ Zm_ VWm CZ nXmWm] Ho$ Zm_ {b{I ò, {OZgo ò
~ZVo h¢ü& Zm_mß{H$V {MÃm| go (H$) ÌdoV Am°a Ì`m_ {\$Î_ VWm (I) aßJrZ {\$Î_ H$s AZw‡ÒW H$mQ> H$mo
‡X{e©V H$s{O òü&

H H H
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