
PHYS ICS

^m°{VH$ {dkmZ

(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> Am°a Òd¿N> 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. Name one dopant each for converting an intrinsic semiconductor into (a) an

n-type and (b) a p-type semiconductor. 1

{H$gr Z°O AY©MmbH$ go (H$) n-‡H$ma Ho$ VWm (I) p-‡H$ma Ho$ AY©MmbH$ ~ZmZo Ho$ {bE EH$-EH$
An{_lH$ (_mXH$) H$m Zm_ {b{I`oü&

2. If the absolute temperature of a gas is raised 16 times keeping other variables

constant, what will happen to its root-mean-square velocity? 1

`{X A›` n[adVu H$maH$m| H$mo pÒWa aIVo h˛E {H$gr J°g Ho$ {Zanoj Vmn H$mo 16 JwZm H$a {X`m Om`o, Vmo BgHo$ 
dJ©-_m‹`-_yb doJ _| ä`m n[adV©Z hmoJm?
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3. The time period of horizontal oscillations of a spring-mass system is T . How will 

the time period be affected if the same system is made to oscillate in a vertical

position under gravity? Give reason for your answer. 1

{H$gr pÒ‡®J-–Ï`_mZ {ZH$m` Ho$ j°{VO XmobZm| H$m AmdV©H$mb T  h°ü& AmdV©H$mb na ä`m ‡^md nãS>oJm `{X
`hr {ZH$m` JwÈÀdr` ~b Ho$ A›VJ©V D$‹dm©Ya XmobZ H$ao? AnZo CŒma Ho$ {bE H$maU {b{I`oü&

4. Draw a ray diagram to show the path of a ray of light which is incident normally 

on a concave mirror and is reflected. 1

EH$ ‡H$me H$s {H$aU AdVb Xn©U na A{^bÂ~dV≤ Amn{VV hmoVr h° Am°a namd{V©V hmo OmVr h°ü& BgHo$ {bE
{H$aU-AmaoI ~ZmB òü&

5. Define (a) an open and (b) an isolated thermodynamic system. Give one example 

for each of them. 2

(H$) {dd•V VWm (I) {db{JV CÓ_mJ{VH$s {ZH$m`m| H$mo n[a^m{fV H$s{O ò VWm ‡À òH$ Ho$ {bE EH$-EH$
CXmhaU Xr{O`oü&

6. Two vectors 
r
A and 

r
B  of magnitudes 5 units and 10 units respectively are

antiparallel. By necessary calculations, find the magnitude and direction of the

resultant vector of (a) 
r r
A B- 2  and (b) 2

r r
B A- . 2

Xmo g{Xem| 
r
A Am°a 

r
B  Ho$ n[a_mU H´$_eÖ 5 BH$mB© Am°a 10 BH$mB© h¢ Am°a ò EH$-Xygao Ho$ ‡{Vg_m›Va h¢, Vmo

(H$) 
r r
A B- 2  VWm (I) 2

r r
B A-  Ho$ n[aUm_r g{Xe Ho$ n[a_mU d CZH$s {Xem H$m n[aH$bZ H$s{O`oü&

7. When a beam of unpolarised light falls on any transparent material, the

reflected beam, in general, is partially plane polarised. What happens when the

light is incident at the polarising angle? Establish the relation between

polarising angle and the refractive index of the reflecting transparent medium,

with the help of a ray diagram. 2

O~ AY´w{dV ‡H$me {H$gr nmaXeu nXmW© na Amn{VV hmoVm h°, Vmo namd{V©V ‡H$me gm_m›`VÖ Amß{eH$ Í$n go 
g_Vb Y´w{dV hmoVm h°ü& ä`m hmoVm h° O~ ‡H$me YẃdU-H$moU na Amn{VV hmoVm h°? EH$ {H$aU AmaoI H$s
ghm`Vm go YẃdU H$moU Am°a Bg nmaXeu nXmW© Ho$ AndV©ZmßH$ Ho$ ~rM gÂ~›Y ÒWm{nV H$s{O`oü&
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8. Explain the formation of depletion region in a p-n junction diode with the

help of a suitable diagram. 2

p-n gß{Y S>m`moS> _| Adj` joÃ H$s gßaMZm H$mo EH$ Cn`w∫$ AmaoI H$s ghm`Vm go ÒnÔ> H$s{O`oü&

9. Draw a graph showing variation of intermolecular forces with intermolecular

separation, indicating the position of equilibrium separation on it. 2

AßVam-AUwH$ A›Vamb Ho$ gmW AßVam-AUwH$ ~b Ho$ n[adV©Z H$mo Xem©Zo Ho$ {bE EH$ AmboI (J´m\$) ~ZmB ò
Am°a Bg AmboI (J´m\$) na gmÂ`-nmW©ä` H$s pÒW{V H$mo Aß{H$V H$s{O òü&

10. Draw a diagram to show the paths traversed by alpha particles after being

scattered from gold foil in Rutherford’s experiment to explain nuclear model of

atom. How was the large angle scattering explained by Rutherford? 2

na_mUw Ho$ Zm{^H$s` _m∞S>b H$s Ï`mª`m H$aZo Ho$ {bE aXa\$moS>© Ho$ ‡`moJ _| gmoZo Ho$ nfir ¤mam ‡H$s{U©V EoÎµ\$m
H$Um| Ho$ _mJm] H$mo Xem©Zo Ho$ {bE EH$ AmaoI ~ZmB òü& EoÎµ\$m H$Um| ¤mam A{YH$ H$moU go ‡H$sU©Z H$s aXa\$moS>©
Zo H°$go Ï`mª`m H$s?

11. (a) State the law of conservation of momentum and derive it from Newton’s

third law of motion.

gßdoJ gßajU H$m {Z`_ {b{I ò Am°a Bgo J{V-gÂ~›Yr › ỳQ>Z Ho$ Vrgao {Z`_ go Ï ẁÀnfi H$s{O`oü&

(b) Two trolleys of mass m each, coupled together and moving with a certain

velocity v, collide with an exactly similar pair of stationary trolleys.

Considering the collision to be elastic, use the law of conservation of

momentum to find the velocity of the combination of all the trolleys after

collision. 4

Xmo naÒna gß`w∫$ Q¥>m∞{b`m± {OZ_| ‡À òH$ H$m –Ï`_mZ m h°, {H$gr doJ v go MbVr h˛B©, {dam_mdÒWm _|
pÒWV R>rH$ Bgr ‡H$ma Ho$ Q¥>m∞{b`m| Ho$ EH$ ẁΩ_ go Q>H$amVr h°ü& Bg Q>∏$a (gßK≈>) H$mo ‡À`mÒW _mZVo h˛E 
VWm gßdoJ gßajU {Z`_ H$m Cn`moJ H$aVo h˛E gßK≈> Ho$ ~mX BZ g^r Q¥>m∞{b`m| Ho$ gß`moOZ H$m doJ ‡m·
H$s{O`oü&
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12. State Pascal’s law. Describe the principle and working of a hydraulic jack with

the help of a suitable diagram. 4

nmÒH$b Ho$ {Z`_ H$mo {b{I`oü& Cn`w∫$ {MÃ ¤mam hmBS¥>mo{bH$ O°H$ Ho$ {g’m›V d BgH$s H$m ©̀{d{Y H$m dU©Z
H$s{O`oü&

13. State Coulomb’s law for force between stationary charges. Write its vector form

and hence define one coulomb of charge in terms of force. What are the SI units 

of k (constant of proportionality) in the expression for Coulomb’s law? 4

pÒWa Amdoem| Ho$ ~rM ~b Ho$ {bE Hy$bm∞_ Ho$ {Z`_ H$m H$WZ H$s{O`oü& Bg {Z`_ Ho$ Ï`ßOH$ H$mo g{Xe Í$n _| 
{b{I ò VWm Bggo ~b Ho$ nXm| _| EH$ Hy$bm∞_ Amdoe H$s n[a^mfm ‡m· H$s{O`oü& Bg {Z`_ Ho$ Ï`ßOH$ _| ‡`w∫$ 
k  (AZwnmVr {Z`VmßH$) H$m SI _mÃH$ {b{I òü&

Or / AWdm

Define electric field due to a point charge. Write the mathematic expression for

it in the vector form. What is the SI unit of electric field? Draw the electric field

lines due to (a) an isolated positive charge, (b) an isolated negative charge and

(c) an electric dipole.

{H$gr {~›Xw Amdoe Ho$ H$maU CÀnfi {d⁄wV≤ joÃ H$s n[a^mfm {b{I`oü& BgHo$ {bE J{UVr` Ï`ßOH$ H$mo g{Xe
Í$n _| {b{I`oü& {d⁄wV≤ joÃ H$m SI _mÃH$ ä`m h°? {H$gr (H$) {db{JV YZmÀ_H$ Amdoe, (I) {db{JV
F$UmÀ_H$ Amdoe VWm (J) {d⁄wV≤ {¤-Y´wd Ho$ H$maU {d⁄wV≤ joÃ aoImAm| H$mo Xem©B`oü&

14. Explain the following terms :

(a) Limit of resolution of a telescope

(b) Resolving power of a microscope

How can the resolving power of (i) a telescope and (ii) a microscope be

increased? 4

{ZÂZ nXm| H$mo ÒnÔ> H$s{O ò :

(H$) XyaXe©H$ H$s {d^oXZ gr_m

(I) gy˙_Xeu H$s {d^oXZ j_Vm

(i) XyaXe©H$ VWm (ii) gy˙_Xeu H$s {d^oXZ j_VmAm| H$mo H°$go ~ãT>m`m Om gH$Vm h°?
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15. Derive an expression for the maximum height and time of flight of a projectile

thrown as shown in the figure below : 4

ZrMo {XIm`o J`o AmaoI Ho$ AZwgma \|$Ho$ (‡jo{nV {H$ ò) J ò {H$gr ‡jofl` H$s A{YH$V_ D±$MmB© VWm C»>`Z
H$mb Ho$ {bE Ï ß̀OH$ Ï ẁÀnfi H$s{O ò :

16. Derive an equation for a simple harmonic wave in one dimension. Deduce a

relation for the phase difference between two points on a wave. 4

gab AmdV© VaßJ Ho$ EH$-{d_r` g_rH$aU Ho$ {bE Ï ß̀OH$ Ï ẁÀnfi H$s{O`oü& {H$gr VaßJ Ho$ Xmo {~›XwAm| Ho$
~rM H$bm›Va Ho$ {bE Ï ß̀OH$ Ï ẁÀnfi H$s{O`oü&

17. Explain the principle and working of a transistor as an oscillator. Draw a

schematic diagram showing its various parts. 4

Xmo{bÃ Ho$ Í$n _| Q¥>mß{OÒQ>a Ho$ {g’m›V d BgH$s H$m ©̀{d{Y H$mo ÒnÔ> H$s{O`oü& Xmo{bÃ Ho$ {d{^fi ^mJm| H$mo
Xem©Zo Ho$ {bE BgH$m EH$ Ï`dÒWm {MÃ ~ZmB òü&

18. (a) A block of mass 10 kg moving with a velocity of 1 m s-1 collides with a

spring of force constant 1000 N m-1. Calculate the maximum

compression of the spring.

1 m s-1 doJ go MbVm h˛Am 10 kg –Ï`_mZ H$m EH$ JwQ>H$m 1000 N m-1 ~b {Z`VmßH$ dmbo 

pÒ‡®J go Q>H$amVm h°ü& pÒ‡®J _| Bggo CÀnfi A{YH$V_ gßnrS>Z H$m _mZ kmV H$s{O`oü&

(b) Calculate the compression of the spring at the moment when kinetic

energy of the block is equal to one-fourth of the elastic potential energy of

the spring. 4

pÒ‡®J _| CÀnfi gßnrS>Z H$m _mZ Cg pÒW{V _| kmV H$s{O ò O~ JwQ>Ho$ H$s J{VO D$Om©, pÒ‡®J H$s
‡À`mÒW pÒW{VO D$Om© H$s EH$-Mm°WmB© hmoü&
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19. Derive an expression for the heat transferred across the two opposite faces of a

rectangular slab of area of cross-section A, thickness d in time t. Its two faces

are maintained at temperatures Th  and Tc  ( )T Th c>  respectively. Hence, define

thermal conductivity of its material. What are its SI unit and dimension? 5

EH$ Am`VmH$ma JwQ>Ho$ H$s AZw‡ÒW-H$mQ> H$m joÃ\$b A Am°a _moQ>mB© d h° VWm BgHo$ Xmo \$bH$m| H$m Vmn
Th  Am°a Tc  h° ( )T Th c> ü. EH$ \$bH$ go Xygao gÂ_wI \$bH$ na g_` t _| ÒWmZm›V[aV hmoZo dmbr CÓ_m Ho$ 
{bE Ï ß̀OH$ Ï ẁÀnfi H$s{O`oü& Bggo CÓ_m MmbH$Vm H$mo n[a^m{fV H$s{O`oü& BgH$m SI _mÃH$ Am°a {d_m
{b{I`oü&

Or / AWdm

Draw the curves showing the variation in intensity of the radiations emitted

with wavelength for a blackbody at different temperatures. What are the two

conclusions which can be drawn from these curves? Hence, deduce Wien’s

displacement law.

{d{^fi Vmnm| na {H$gr H•$pÓUH$m go CÀg{O©V {d{H$aUm| H$s Vrd´Vm H$m VaßJX°ø`© Ho$ gmW {dMaU (n[adV©Z)
{XImZo Ho$ {bE dH´$ ~ZmB òü& BZ dH´$m| go H$m°Z-go Xmo {ZÓH$f© {ZH$mbo Om gH$Vo h¢? Bgr go drZ Ho$ {dÒWmnZ
{Z`_ H$s Ï ẁÀn{Œm H$s{O`oü&

20. Derive an expression for the potential due to an electric dipole at any point

( , )r q . How is this expression modified when the point lies on the equatorial line

of the dipole? 5

EH$ {d⁄wV≤ {¤-Y´wd Ho$ H$maU {H$gr {~›Xw ( , )r q  na {d^d Ho$ {bE Ï ß̀OH$ Ï ẁÀnfi H$s{O òü& {d^d Ho$ {bE
Ï ß̀OH$ ä`m hmoJm `{X `h {~›Xw {¤-Y´wd H$s {Zajr` pÒW{V _| bÂ~ g_{¤^mOH$ na pÒWV hmo?

21. (a) State the four conservation laws for nuclear reactions.

Zm{^H$s` A{^{H´$`mAm| Ho$ {bE Mma gßajU {Z`_m| H$mo {b{I`oü&

(b) Write an equation for the nuclear reaction, when 92
238U nucleus absorbs a

neutron. Why does it become b-active after absorbing the neutron?

92
238U Zm{^H$ EH$ › ỳQ¥>m∞Z H$mo AdemofU H$aZo Ho$ ~mX ~rQ>m-g{H´$` ä`m| hmo OmVm h°? Bg Zm{^H$s`

A{^{H´$`m Ho$ {bE g_rH$aU {b{I`oü&
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(c) Complete the following equations of nuclear reactions :

{ZÂZ{b{IV Zm{^H$s` A{^{H´$`mAm| Ho$ g_rH$aUm| H$mo nyam H$s{O ò :

(i)
9

19
1
1

8
16F H O+ ® + ?

(ii)
29
63

1
2

30
64Cu D Zn+ ® + ?

5

22. Two electrons are moving in concentric circular orbits of the same radius, 

8 5 10 4× ´ - m with the same speed, 3 107 1´ -m s  in mutually perpendicular

planes. Calculate the magnitude and direction of the resultant magnetic field

at the centre of the orbit. (Given : Mass of electron = 9 10 31´ -  kg, charge of

electron = 1 6 10 19× ´ -  C) 5

Xmo BboäQ¥>m∞Z 8 5 10 4× ´ - m H$s g_mZ {Ã¡`m H$s gßHo$›–r d•ŒmmH$ma H$jmAm| _| 3 107 1´ -m s  H$s EH$

hr Mmb go EH$-Xygao Ho$ A{^bÂ~dV≤ Vbm| _| J{V_mZ h¢ü& H$jm Ho$ Ho$›– na n[aUm_r MwÂ~H$ joÃ Ho$ n[a_mU

d {Xem Ho$ _mZ H$m n[aH$bZ H$s{O`oü& ({X`m h° : BboäQ¥>m∞Z H$m –Ï`_mZ = 9 10 31´ -  kg, BboäQ¥>m∞Z H$m

Amdoe = 1 6 10 19× ´ -  C)
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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. How is UPS different from inverter so far as switch-over time is concerned? 1

Mmby `m ~›X hmoZo Ho$ g_` H$s —{Ô> go A~mY e{∫$ ‡Xm` {H$g ‡H$ma ‡VrnH$ go {^fi hmoVm h°>?

24. What are two basic components of a communication system? Draw a block

diagram of schematic arrangement for the communication system. 2

{H$gr gßMma VßÃ Ho$ H$m°Z-go Xmo _wª` KQ>H$ hmoVo h¢? gßMma VßÃ Ho$ {bE Ï`dÒWmÀ_H$ {d›`mg H$m EH$ „bm∞H$
AmaoI ~ZmB òü&

25. State two reasons why it is not practical to transmit audio-signals to long

distances. Write one advantage and one disadvantage of each of (a) amplitude

modulation and (b) frequency modulation of radio waves. 4

Eogo H$m°Z-go Xmo H$maU h¢ {OZgo ‹d{Z-gßHo$Vm| H$mo {demb Xy[a`m| VH$ gÂ‡o{fV H$aZm Ï`mdhm[aH$ Zht hmoVm h°? 
ao{S>`mo VaßJm| Ho$ (H$) Am`m_ _m∞Sw>bZ VWm (I) Amd•{Œm _m∞Sw>bZ Ho$ EH$-EH$ bm^ Am°a EH$-EH$ H$_r H$m
CÑoI H$s{O`oü&

26. Describe the main features (height, frequency-range, etc.) of five layers of

earth’s atmosphere, which are considered to play important role in space

communication. 5

AmH$mer` gßMma _| _wª` ^y{_H$m {Z^mZo dmbr n•œdr Ho$ dm`w_ S>b H$s nm±M naVm| Ho$ _wª` bjUm| (D±$MmB©,
Amd•{Œm-n[aga Am{X) H$m dU©Z H$s{O`oü&
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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. There is no need of a darkroom or any other kind of processing in a polaroid

camera used for almost instantaneous photography. Why? 1

bJ^J VmÀj{UH$ \$moQ>mo boZo Ho$ {bE nmoboam∞BS> H°$_ao _| AXr· H$j (S>mH©$-Í$_) `m A›` {H$gr ‡H$ma Ho$
gßgmYZ (‡mogoqgJ) H$s AmdÌ`H$Vm Z hmoZo H$m H$maU ä`m h°?

24. State four important factors which affect the duration of exposure for a

photographic film. 2

\$moQ>moJ´m{\$H$ {\$Î_ Ho$ CX≤^mgZ H$s g_`md{Y H$mo ‡^m{dV H$aZo dmbo Mma ‡_wI H$maH$m| H$mo {b{I`oü&

25. (a) List five physical dimensions of sound which are central to audio-

recording.

‹d{Z Ho$ CZ nm±M ^m°{VH$ _mnm| H$mo gyMr~’ H$s{O ò {OZ na lÏ`-A{^boIZ H$s ‡{H´$`m Ho$p›–V
hmoVr h°ü&

(b) Who invented the first machine for recording and reproduction of sound?

‹d{Z Ho$ A{^boIZ d nwZÈÀnmXZ Ho$ {bE nhbr _erZ H$m Am{dÓH$ma {H$gZo {H$`m Wm?

(c) Why does a colour camera have four vidicon tubes? 4

aßJrZ H°$_ao _| Mma {d{S>H$m∞Z Q>Áy~m| H$mo aIZo H$m ä`m ‡`moOZ h°?

26. Describe the construction of a compact disc and draw its cross-sectional

diagram. Name five types of compact discs. 5

gßhV {S>ÒH$ H$s gßaMZm H$m dU©Z H$s{O ò VWm BgH$s AZw‡ÒW-H$mQ> H$m EH$ AmaoI ~ZmB òü& nm±M ‡H$ma H$s
gßhV {S>ÒH$m| Ho$ Zm_ {b{I`oü&

H H H
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