
PHYS ICS
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(312)

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. However, in some

questions, internal choice is given.

(iii) Section ‘B’ has two options. Candidates are required to attempt questions

from one option only.

(iv) Draw neat, clean and labelled diagrams, wherever necessary.

(v) Use log tables, if needed.

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

(ii) I S> "A' Ho$ g^r ‡ÌZ hb H$aZo h¢ü& Hw$N> ‡ÌZm| Ho$ A›VJ©V {dH$În {XE JE h¢ü&

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

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

(v) `{X AmdÌ`H$ hmo, Vmo bKwJUH$s` gma{U`m| H$m Cn`moJ {H$`m Om gH$Vm h°ü&

SEC TION–A

I S>–A

1. What is a thermodynamic open system? 1

D$Ó_mJ{VH$ {dd•V VßÃ ({ZH$m`) go ä`m VmÀn`© h°?

2. The length of a simple pendulum is changed gradually and the corresponding

time period is noted. Plot a graph between the length ( )l  and the square of its

time period ( )T 2 . 1

{H$gr gab bmobH$ H$s bÂ~mB© _| Yrao-Yrao n[adV©Z {H$`m OmVm h° Am°a gßJV AmdV©H$mb kmV {H$`m OmVm h°ü& 

Vmo bmobH$ H$s bÂ~mB© ( )l  Am°a AmdV©H$mb Ho$ dJ© ( )T 2  Ho$ ~rM J´m\$ (AmboI) ~ZmB òü&

3. Name the factor responsible for the phenomena of dispersion of light by a glass

prism. 1

H$m±M Ho$ {H$gr {‡¡_ ¤mam ‡H$me Ho$ dU©-{djonU (n[ajonU) Ho$ {b ò CŒmaXm`r H$maU (H$maH$) {b{I òü&
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4. Name the type of extrinsic semiconductor obtained by doping an intrinsic

semiconductor with a pentavalent impurity. 1

{H$gr Z°O AY©MmbH$ H$mo nßM_ g_yh (nßM-gß`moOr) Ho$ {H$gr An–Ï` (Aew{’) ¤mam _m{XV H$aZo go {H$g
‡H$ma H$m ~m¯ AY©MmbH$ ~ZVm h°?

5. Show graphically the variation of g with the distance from the centre of the

earth. 2

g (JwÈÀdr` ÀdaU) Ho$ _mZ _|, n•œdr Ho$ Ho$›– go Xyar Ho$ gmW, n[adV©Z H$mo ‡X{e©V H$aZo ({XImZo) Ho$ {b ò
EH$ J´m\$ (AmboI) ~ZmB òü&

6. How is the angle of contact for a liquid in a tube related to the shape of the

meniscus of the liquid? Give one example to support your answer. 2

{H$gr Z{bH$m (Q>Áy~) _| {H$gr –d Ho$ Òne©-H$moU H$m, Cg –d Ho$ _w∫$ Vb (ZdM›–H$) Ho$ AmH$ma go, ä`m
gÂ~›Y hmoVm h°? AnZo CŒma H$s nw{Ô> Ho$ {b ò EH$ CXmhaU Xr{O`oü&

7. On a chilly day, a brass tumbler feels much colder than a wooden tray at the

same temperature. Why? 2

R> S>o _m°g_ _| nrVb H$m {Jbmg, bH$ãS>r H$s Q¥>o go A{YH$ R> S>m bJVm h°, `⁄{n XmoZm| H$m Vmn g_mZ h°ü&
Eogm ä`m| hmoVm h°?

8. Can we have two coherent sources using two incandescent light bulbs? Give

reason for your answer. 2

ä`m h_ Xmo VmnXr· {d⁄wV≤ ~Î~m| Ho$ Cn`moJ go Xmo H$bmgÂ~’ ÚmoV ‡m· H$a gH$Vo h¢? AnZo CŒma Ho$ {b ò
H$maU {b{I`oü&

9. Draw a labelled energy-level diagram showing emission of various spectral

series of hydrogen atom. 2

hmBS¥>moOZ na_mUw H$s {d{^fi ÒnoäQ¥>_r lo{U`m| (aoImAm|) Ho$ CÀgO©Z H$mo ‡X{e©V H$aZo ({XImZo) Ho$ {b ò EH$
Zm_mß{H$V D$Om©-ÒVa {MÃ (AmaoI) ~ZmB òü&

10. Draw the symbol of an AND gate. With the help of a circuit diagram, show how

AND gate can be realised by using two junction diodes. 2

AND JoQ> H$m ‡VrH$ ~ZmB òü& EH$ n[anW AmaoI ¤mam ‡X{e©V H$s{O ò {H$ Xmo gß{Y S>m`moS>m| Ho$ Cn`moJ go
AND JoQ> H°$go ‡m· {H$`m Om gH$Vm h°ü&

11. Show that vector addition is commutative. Two equal forces have the

magnitude of their resultant equal to either of them. Calculate the angle at

which they are inclined. 4

‡X{e©V H$s{O ò {H$ g{Xe `moJ H´$_{d{Z_ò  (H$Â ẁQ>o{Q>d) hmoVm h°ü& Xmo Amng _| g_mZ (~am~a) ~bm| Ho$
n[aUm_r H$m n[a_mU CZ_| go {H$gr EH$ ~b Ho$ ~am~a (g_mZ) h°ü& BZ Xmo ~bm| Ho$ ~rM H$m H$moU kmV H$s{O òü&
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12. Two masses m1 (= 20 kg) and m2 (= 10 kg) are connected at the two ends of a

light, inextensible string passing over a light, frictionless, fixed pulley as shown

in the figure. Find (a) acceleration of the masses and (b) tension in the string

connecting them, when masses are released. ( )g = -10 2m s 4

m1 (= 20 kg) Am°a m2 (= 10 kg) –Ï`_mZ H$s Xmo dÒVwE± (qnS>) EH$ hÎH$s, A{dVm›` S>moar Ho$ Xmo
{gam| go AbJ-AbJ ~±Yr h¢ Am°a `h S>moar {MÃ _| {XIm`o J`o AZwgma EH$ hÎH$s, Kf©Ua{hV,
pÒWa (AMb) {KaZr Ho$ D$na go hmoH$a JwOaVr h°ü& XmoZm| dÒVwAm| H$s _w∫$ AdÒWm _| (H$) CZH$m ÀdaU Am°a

(I) S>moar na VZmd kmV H$s{O`oü& ( )g = -10 2m s

13. A solid cylinder rolls down an inclined plane without slipping. What fraction of

its kinetic energy is translational? What is the magnitude of its velocity after

falling through a height h? 4

EH$ ~obZmH$ma R>mog {H$gr AmZV g_Vb na ~J°a {\$gbo bwãT>H$Vm h°ü& BgH$s J{VO D$Om© H$m H$m°Z-gm ^mJ
ÒWmZmßVar` h°? h D±$MmB© go {JaZo Ho$ nÌMmV≤ Bg ~obZ Ho$ doJ H$m n[a_mU (_mZ) {H$VZm hmoJm?

Or / AWdm

In a hydroelectric power generating station, 106 kg water falls through a height

of 50 m in one second. (a) Calculate the work done by falling water. (b) How

much power can be generated under ideal conditions? ( )g = -10 2m s

{H$gr Ob{d⁄wV≤ CÀnmXH$ Ho$›– (ÒQ>oeZ) na EH$ goH$ S> _| 106 kg nmZr 50 m D±$MmB© go {JaVm h°ü&
(H$) {JaVo h˛E nmZr ¤mam {H$ ò J ò H$m ©̀ H$m n[aH$bZ H$s{O`oü& (I) AmXe© AdÒWm _| Bggo {H$VZr e{∫$

‡m· hmoJr? ( )g = -10 2m s
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14. State how the viscous force between two layers of a liquid depends on different

factors and hence, define ‘coefficient of viscosity’. What is its SI unit? How is it

related to poise? What is the effect of viscosity on the terminal velocity of a

body? 4

{H$gr –d H$s Xmo naVm| Ho$ ~rM Ì`mZ ~b {^fi-{^fi H$maH$m| na {H$g ‡H$ma {Z ©̂a H$aVm h°? Bggo "Ì`mZVm
JwUmßH$' H$mo n[a^m{fV H$s{O`oü& BgH$m SI (Eg0 AmB0) _mÃH$ {b{I òü& Bg _mÃH$ H$m nm∞BO go ä`m
gÂ~›Y h°? Ì`mZVm H$m {H$gr dÒVw Ho$ AßÀ` doJ na ä`m ‡^md hmoVm h°?

15. Vibrations are executed in the air column of a closed-end organ pipe. Draw

waveforms and obtain expressions for wavelength and frequency for the first

three modes of vibration of the air column.

Which harmonics are present in the closed pipe? Which pipe (open or closed) is

richer in overtones? 4

{H$gr EH$ {gao na ~›X Am∞J©Z nmBn Ho$ dm`wÒVÂ^ _| H$ÂnZ CÀnfi {H$ ò J ò h¢ü& dm ẁÒVÂ^ Ho$ H$ÂnZ H$s ‡W_ 
VrZ {dYmAm| Ho$ {b`o VaßJÍ$n ~ZmB`o Am°a ‡m· (CÀnfi) Òdam| H$s VaßJX°ø ©̀ Am°a Amd•{Œm Ho$ {b ò Ï ß̀OH$ ‡m·
H$s{O`oü&

~›X Am∞J©Z nmBn _| H$m°Z-go gßZmXr CÀnfi hmoVo h¢? Iwbo Am°a ~›X Am∞J©Z nmBn _| go {H$g_| A{YH$
A{YÒdaH$ hmoVo h¢?

16. (a) List four ways in which energy losses take place in a transformer.

CZ Mma H$maUm| (H$maH$m|) H$mo {b{I ò {OZgo Q¥>m›g\$m∞_©a _| D$Om© ımg hmoVm h°ü&

(b) What modifications are made in an a.c. generator to overcome the

problem of insulation and sparking, when large output powers are

involved? 4

A{YH$ e{∫$ Ho$ {ZJ©_Z go gÂ~’ {d⁄wV≤ amoYZ Am°a Ò\w$qbJ (Ònm{H™$J) H$s g_Ò`m Ho$ {ZamH$aU
(Xya H$aZo) Ho$ {b ò E0 gr0 O{ZÃm| _| ä`m Í$nm›VaU (n[adV©Z) {H$`m OmVm h°?

17. Draw a labelled ray diagram to show the formation of the image of a distant

object by an astronomical telescope in normal adjustment position. Write the

expression for magnifying power and length of the telescope. Is the magnifying

power more, when adjusted at the least distance of distinct vision or when

focussed for normal adjustment? Why? 4

gm_m›` g_m`moOZ pÒW{V _| {H$gr IJmobr` XyaXe©H$ ¤mam XyaÒW dÒVw H$m ‡{V{~Â~ ~ZZm {XImZo Ho$ {b ò EH$ 
Zm_mß{H$V {H$aU AmaoI ~ZmB òü& BgH$s AmdY©Z j_Vm Am°a Hw$b bÂ~mB© Ho$ {b ò Ï ß̀OH$ {b{I`oü& BgH$s
AmdY©Z j_Vm gm_m›` g_m`moOZ _| A{YH$ hmoVr h° `m gwÒnÔ> —{Ô> H$s AÎnV_ (› ỳZV_) Xyar na g_m`moOZ 
_|? BgH$m H$maU {b{I`oü&
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18. With the help of a circuit diagram, explain how the amplification occurs in an

n-p-n transistor in common-emitter configuration. What is the phase difference

between input signal and output voltage in this case? 4

EH$ n[anW AmaoI H$s ghm`Vm go ÒnÔ> H$s{O ò {H$ C^`{Z> CÀgO©H$ {d›`mg _| n-p-n Q¥>mß{OÒQ>a ¤mam ‡dY©Z 
H°$go hmoVm h°? Bg Xem _| {Zdoer {gæb (gßHo$V) Am°a {ZJ©V dmoÎQ>Vm _| {H$VZm H$bm›Va hmoVm h°?

19. Deduce the law of equipartition of energy using kinetic theory of gases. Obtain

an expression for the total energy of a monatomic gas molecule. How is this

expression modified for a diatomic gas molecule? 5

J°gm| Ho$ JÀ`mÀ_H$ (AUw-J{V) {g’m›V H$m Cn`moJ H$aVo h˛E D$Om©-g_{d^mOZ Ho$ {Z`_ H$mo Ï ẁÀnfi (‡m·)
H$s{O`oü& EH$-na_mUwH$ J°g Ho$ AUw H$s Hw$b D$Om© Ho$ {b`o Ï ß̀OH$ Ï ẁÀnfi (‡m·) H$s{O òü& {¤-na_mUwH$ J°g
AUw Ho$ {b ò Bg Ï ß̀OH$ _| ä`m Í$nm›VaU (n[adV©Z) H$aZm hmoVm h°?

20. Obtain an expression for the energy stored in a capacitor. A parallel-plate air

capacitor has an energy U . What will be its energy, if (a) the separation between

its two plates is doubled without any change in their potential difference and

(b) the potential difference between the plates is doubled keeping the plates

where they are? 5

{H$gr gßYm[aÃ _| gß{MV D$Om© Ho$ {b`o EH$ Ï ß̀OH$ ‡m· H$s{O`oü& {H$gr g_m›Va flboQ> dm`w gßYm[aÃ H$s D$Om© 
U  h°ü& BgH$s D$Om© {H$VZr hmo Om òJr, `{X (H$) {d^dm›Va _| ~J°a {H$gr n[adV©Z Ho$ flboQ>m| Ho$ ~rM H$s Xyar
H$mo Xmo JwZm H$a {X`m Om` Am°a (I) flboQ>m| H$mo nyd© pÒW{V _| aIVo h˛E CZHo$ ~rM Ho$ {d^dm›Va H$mo Xmo JwZm
H$a {X`m Om`?

21. State and explain Kirchhoff’s second rule for electric circuits.

In the given electrical network, find the values of currents i1 and i2, and the

potential difference between the points B  and D. 5

{d⁄wV≤ n[anWm| Ho$ {b`o {H$aImoµ\$ H$m Xygam {Z`_ {b{I ò Am°a CgH$mo ÒnÔ> H$s{O`oü&

{X`o J`o d°⁄wV ZoQ>dH©$ (n[anW) _| {d⁄wV≤ Ymam i1 Am°a i2 H$m _mZ VWm {~›XwAm| B  Am°a D  Ho$ ~rM
{d^dm›Va kmV H$s{O òü&
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Or / AWdm

Distinguish between ‘electromotive force’ and ‘potential difference’ of a cell.

When current from a cell increases, the potential difference between electrodes

decreases. Why?

Find the current drawn from a battery of n identical cells each of e.m.f. E and

internal resistance r connected in parallel. The external resistance of the circuit 

is R.

{H$gr gob Ho$ "{d⁄wV≤dmhH$ ~b' Am°a "{d^dm›Va' Ho$ ~rM A›Va (^oX) {b{I`oü& {H$gr gob go br JB©
{d⁄wV≤ Ymam H$m _mZ ~ãT>Zo na CgHo$ BboäQ¥>moS>m| Ho$ ~rM {d^dm›Va H$_ ä`m| hmo OmVm h°?

EH$ O°go (gd©g_) n gobm| H$s EH$ ~°Q>ar _| ‡À`oH$ gob H$m {d⁄wV≤dmhH$ ~b (e.m.f.) E Am°a Am›V[aH$
‡{VamoY r  h°ü& `{X B ò gob g_m›Va H´$_ _| h¢ Am°a ~m¯ ‡{VamoY R hmo, Vmo Bg ~°Q>ar go {H$VZr {d⁄wV≤ Ymam
‡m· hmoJr?

22. On the basis of de Broglie’s hypothesis, obtain an expression for the wavelength 

associated with an electron when accelerated through a potential difference

V  volts.

With the help of a labelled diagram, describe the experiment to verify the

existence of matter waves. 5

{H$gr BboäQ¥>m∞Z H$mo V  dmoÎQ> Ho$ {d^dm›Va go Àd[aV {H$`m J`m h°ü& Xo ~´m∞Ωbr H$s n[aH$ÎnZm Ho$ AmYma na
Bggo gÂ~’ VaßJX°ø`© Ho$ {b`o EH$ Ï`ßOH$ ‡m· H$s{O`oü&

EH$ Zm_mß{H$V {MÃ H$s ghm`Vm go nXmW©-VaßJm| Ho$ ApÒVÀd H$m gÀ`mnZ H$aZo Ho$ {b`o ‡`moJ H$m dU©Z
H$s{O òü&

SEC TION–B

I S>–~

OP TION–I

{dH$În–I

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

( BboäQ¥>m∞{ZH$s Am°a gßMma Ï`dÒWm )

23. What is meant by the term ‘demodulation’? With the help of a circuit diagram,

describe the process of demodulation. Draw the curves to show (a) input

modulated wave and (b) output modulated wave. 5

"{d_m∞Sw>bZ' go ä`m VmÀn`© h°? EH$ {MÃ (AmaoI) H$s ghm`Vm go {d_m∞Sw>bZ ‡H´$_ H$m dU©Z H$s{O`oü&
(H$) {Zdoer _m∞Sw>{bV VaßJ Am°a (I) {ZJ©_ _m∞Sw>{bV VaßJ H$mo {XImZo Ho$ {b`o AmaoI ~ZmB`oü&
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24. What is an inverter? With the help of a block diagram, explain its working

principle. Give its two applications. 4

‡VrnH$ (B›dQ>©a) ä`m hmoVm h°? EH$ „bm∞H$ {MÃ (AmaoI) H$s ghm`Vm go BgHo$ H$m`©H$mar {g’m›V H$mo ÒnÔ>
H$s{O`oü& BgHo$ Xmo Cn`moJ {b{I òü&

25. Give two reasons for emphasizing the linearity of the medium in

communication system. 2

{H$gr gßMma Ï`dÒWm _| _m‹`_ H$s a°{IH$Vm na ~b XoZo Ho$ {b`o Xmo H$maU {b{I òü&

26. How does a cellular system work? 1

gobwba ‡Umbr H°$go H$m`© H$aVr h°?

OP TION–II

{dH$În–II

( Pho tog ra phy and Au dio-Videography )

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

23. Draw a labelled diagram of a lens photographic camera. Describe its principle

and working. 5

bo›g \$moQ>moJ´m\$s H°$_am H$m EH$ Zm_mß{H$V {MÃ (AmaoI) ~ZmB`oü& BgHo$ {g’m›V Am°a H$m`© H$m dU©Z H$s{O`oü&

24. State the two factors on which the wavelength recorded on a magnetic tape

depends. Write any six points for the care and maintenance of video cassettes. 4

MwÂ~H$s` Q>onm| na Aß{H$V VaßJX°ø`© {H$Z Xmo H$maH$m| na {Z ©̂a H$aVr h°? dr{S>`mo H°$goQ>m| Ho$ aI-aImd Ho$ {b ò
br OmZo dmbr H$moB© N>Ö gmdYm{Z`m± {b{I òü&

25. The setting of a camera lens is changed from f /4 to f /8. Does the aperture

increase or decrease and by what factor? 2

EH$ H°$_am bo›g H$s goqQ>J H$mo f /4 go f /8 H$a XoZo na CgH$m ¤maH$ ~ãT>oJm `m KQ>oJm Am°a {H$VZm JwZm?

26. In what form, information (audio) is stored in a compact disc? 1

{H$gr gßhV {S>ÒH$ (gr0 S>r0) _| gyMZm (lÏ`) {H$g Í$n _| gß{MV ahVr h°?

H H H
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