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1. Candidate must write his/her Roll Number on the first page of the question  paper.

2. Please check the question paper to verify that the total pages and total  number of questions contained 

in the paper are the same as those printed on the top of the first page. Also check to see that the

questions are in sequential order.

3. Making any identification mark in the answer-book or writing roll number anywhere other than the

specified places will lead to disqualification of the candidate.

4. Write your Question Paper Code No. 49/HIS/1, Set u on the answer-book.

5. (a) The question paper is in English/Hindi medium only. However, if you wish, you can answer in

any one of the languages listed below :

Eng lish, Hindi, Urdu, Punjabi, Ben gali, Tamil, Malayalam, Kannada, Tel ugu, Mara thi,

Oriya, Guja rati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, San skrit and Sindhi.

You are re quired to in di cate the lan guage you have cho sen to an swer in the box pro vided in the

an swer-book.

(b) If you choose to write the answer in the language other than Hindi and English, the

responsibility for any errors/mistakes in understanding the question will be yours only.

gm_m›` AZwXoe Ö
1. narjmWu ‡ÌZ-nÃ Ho$ nhbo n•> na AnZm AZwH´$_mßH$ AdÌ` {bI|ü&
2. H•$n`m ‡ÌZ-nÃ H$mo Om±M b| {H$ nÃ Ho$ Hw$b n•>m| VWm ‡ÌZm| H$s CVZr hr gßª`m h° {OVZr ‡W_ n•> Ho$ g~go D$na N>nr h°ü& Bg ~mV H$s

Om±M ^r H$a b| {H$ ‡ÌZ H´${_H$ Í$n _| h¢ü&
3. CŒma-nwpÒVH$m _| nhMmZ-{Mï ~ZmZo AWdm {Z{X©Ô> ÒWmZm| Ho$ A{V[a∫$ H$ht ^r AZwH´$_mßH$ {bIZo na narjmWu H$mo A`moΩ` R>ham`m Om òJmü&
4. AnZr CŒma-nwpÒVH$m na ‡ÌZ-nÃ H$s H$moS> gßª`m 49/HIS/1, goQ> u {bI|ü&
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AßJ´oOr, {h›Xr, CXy©, nßOm~r, ~ßJbm, V{_b, _b`mb_, H$fiãS>, VobwJy, _amR>r, C{ãS>`m, JwOamVr, H$m|H$U>r, _{Unwar, Ag{_`m,
Zonmbr, H$Ì_rar, gßÒH•$V Am°a {g›Yrü&

H•$n`m CŒma-nwpÒVH$m _| {XE JE ~m∞äg _| {bI| {H$ Amn {H$g ^mfm _| CŒma {bI aho h¢ü&

(I) `{X Amn {h›Xr Edß AßJ´oOr Ho$ A{V[a∫$ {H$gr A›` ^mfm _| CŒma {bIVo h¢ Vmo ‡ÌZ H$mo g_PZo _| hmoZo dmbr Ãw{Q>`m|/Jb{V`m| H$s {OÂ_oXmar
Ho$db AmnH$s hmoJrü&
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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 the logic gates which perform (a) multiplication and (b) inversion

processes. 1

CZ VH©$ JoQ>m| H$m Zm_ {b{I ò Omo (H$) JwUZ H$s VWm (I) Ï ẁÀH´$_ H$s gß{H´$`m H$aVo h¢ü&

2. If the absolute temperature of a gas is raised to four times its original

temperature, how will its root-mean-square velocity be affected keeping all

other variables unchanged? 1

`{X {H$gr J°g Ho$ {Zanoj Vmn H$mo CgHo$ ‡mapÂ^H$ Vmn H$m Mma JwZm H$a {X`m Om`, Vmo BgHo$ dJ©-_m‹`-_yb 
doJ _| ä`m ‡^md nãS>oJm O~{H$ A›` g^r H$maH$m| _| H$moB© ~Xbmd Zht hmoVm?
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3. Human heart, on an average, beats 72 times a minute. What is its beat period

in seconds? 1

_mZd ˆX`, Am°gVZ, EH$ {_ZQ> _| 72 ~ma YãS>H$Vm h°ü& Bg YãS>H$Z H$m AmdV©-H$mb goH$›S> _| {H$VZm
hmoJm?

4. A concave mirror of large aperture does not produce a sharp point image of a

point object. Name this defect of spherical mirrors. 1

A{YH$ ¤maH$ Ho$ AdVb Xn©U ¤mam {H$gr {~›Xw dÒVw H$m gwÒnÔ> {~›Xw ‡{V{~Â~ Zht ~ZVmü& Jmobr` Xn©Um| Ho$
Bg Xmof H$m Zm_ {b{I`oü&

5. Describe three types of thermodynamic systems. Give one example of any one

of them. 2

VrZ ‡H$ma Ho$ D$Ó_mJ{VH$s {ZH$m`m| H$m dU©Z H$s{O`oü& BZ_| go {H$gr EH$ H$m EH$ CXmhaU Xr{O`oü&

6. Experiments indicate that the velocity of a freely falling body on reaching the

ground depends on two factors—(a) acceleration due to gravity ( )g  and (b) time

duration ( )t . Use dimensional analysis to obtain the dependence of velocity v on 

g and t. 2

‡`moJ `h Xem©Vo h¢ {H$ _w∫$ Í$n go {JaVr h˛B© dÒVw H$m doJ n•œdr Vb na nh±̨MZo na (H$) JwÈÀdr` ÀdaU ( )g

VWm (I) g_` A›Vamb ( )t  na {Z ©̂a hmoVm h°ü& {d_r` {dÌbofU H$s ghm`Vm go BgHo$ doJ v H$m g VWm t go
gÂ~›Y ÒWm{nV H$s{O`oü&

7. With the help of a self-explanatory labelled ray diagram, establish a relation

between the polarising angle and the refractive index of any transparent

material when an unpolarised light is reflected by it. 2

O~ AY´w{dV ‡H$me {H$gr nmaXeu nXmW© ¤mam namd{V©V hmoVm h°, Vmo EH$ ÒdVÖÒnÔ> Zm_mß{H$V {H$aU AmaoI
¤mam Y´wdU H$moU VWm nXmW© Ho$ AndV©ZmßH$ Ho$ ~rM gÂ~›Y ÒWm{nV H$s{O`oü&

8. Describe in brief the formation of depletion region in a p-n junction diode with

a suitable diagram. 2

p-n gß{Y S>m`moS> _| Adj` joÃ H$s gßaMZm H$m Cn`w∫$ AmaoI Ho$ gmW gßjon _| dU©Z H$s{O`oü&
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9. Draw a graph showing variation of intermolecular forces with intermolecular

separation. Hence define the term ‘equilibrium separation’. 2

AßVam-AUwH$ A›Vamb Ho$ gmW AßVam-AUwH$ ~b Ho$ n[adV©Z H$mo Xem©Zo Ho$ {bE EH$ J´m\$ ~ZmB`o Am°a Bggo
"gmÂ` nmW©ä`' H$mo n[a^m{fV H$s{O`oü&

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

scattered from gold foil in Rutherford’s experiment. 2

aXa\$moS>© Ho$ ‡`moJ _| gmoZo H$s nfir ¤mam ‡H$s{U©V AÎ\$m H$Um| Ho$ _mJm] H$mo Xem©Zo Ho$ {bE EH$ AmaoI ~ZmB òü&

11. State three laws of motion. Define impulse and state its SI unit. 4

J{V Ho$ VrZ {Z`_m| H$m ‡H$WZ H$s{O`oü& AmdoJ H$s n[a^mfm VWm BgH$m SI _mÃH$ {b{I òü&

12. State Pascal’s law. Describe the principle and working of a hydraulic jack with

a suitable diagram. 4

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

13. What are three basic properties of charges? State Coulomb’s law of charges.

Define the SI unit of charge with its help in terms of force. How many electronic 

charges are contained in this unit? 4

Amdoem| Ho$ VrZ _yb^yV JwUY_© ä`m h¢? Amdoem| Ho$ {bE Hy$bm∞_ Ho$ {Z`_ H$mo {b{I òü& Bg {Z`_ go ~b Ho$
nXm| _| Amdoe Ho$ SI _mÃH$ H$mo n[a^m{fV H$s{O`oü& `h _mÃH$ {H$VZo BboäQ¥>m∞Z Amdoe Ho$ VwÎ` h°?

Or / AWdm              

Define electric lines of force (field lines). State their six properties.

{d⁄wV≤ ~b-aoImAm| H$s n[a^mfm Xr{O`oü& BZ aoImAm| Ho$ N>Ö JwUY_m] H$mo gyMr~’ H$s{O`oü&

14. Define the following terms : 4

(a) Near point of an eye

(b) Angular magnification of a simple microscope

(c) Magnifying power of a microscope

(d) Resolving power of a telescope

312/HIS/104A 4



{ZÂZ{b{IV nXm| H$s n[a^mfm Xr{O ò :

(H$) ZoÃ H$m {ZH$Q> {~›Xw

(I) gab gy˙_Xeu H$m H$moUr` AmdY©Z

(J) gy˙_Xeu H$s AmdY©Z j_Vm

(K) XyaXe©H$ H$s {d^oXZ j_Vm

15. Derive expressions for the maximum height, time of flight and range of a

projectile thrown as shown in the figure below : 4

ZrMo {XIm`o J`o {MÃ Ho$ AZwgma \|$Ho$ J`o {H$gr ‡jofl` H$s A{YH$V_ D±$MmB©, C»>`Z H$mb Am°a namg Ho$
Ï ß̀OH$ Ï ẁÀnfi H$s{O ò :

16. Derive an equation of a simple harmonic wave in one dimension. Also deduce

the relation for (a) phase difference between two points on a wave and (b) phase

difference at the same position on a wave but over a time interval. 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$ {bE (H$) Xmo
{~›XwAm| Ho$ ~rM H$bm›Va VWm (I) EH$ hr pÒW{V na g_` A›Vamb go H$bm›Va Ho$ {bE Ï ß̀OH$ Ï ẁÀnfi
H$s{O`oü&

17. What is electronic oscillator? On what factors does its range depend? Draw the

(a) schematic diagram of an oscillator and (b) circuit diagram of Colpitts’

oscillator. 4

BboäQ¥>m∞{ZH$ Xmo{bÃ ä`m h°? BgH$m n[aga {H$Z H$maH$m| na {Z ©̂a H$aVm h°? (H$) {H$gr Xmo{bÃ H$m AmaoI VWm 
(I) H$m∞b{nQ≤>g Xmo{bÃ H$m n[anW AmaoI ~ZmB òü&

312/HIS/104A 5 [ P.T.O.
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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. If the spring is initially at rest,

calculate the maximum compression of the spring.

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

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

the spring. 4

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

pÒ‡®J go Q>H$amVm h°ü& `{X pÒ‡®J ‡maÂ^ _| {dam_ AdÒWm _| h°, Vmo pÒ‡®J _| CÀnfi h˛E A{YH$V_
gßnrS>Z H$m _mZ kmV H$s{O`oü&

(I) 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&

19. Find an expression for the heat transferred through 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 and obtain its SI unit. 5

EH$ Am`VmH$ma JwQ>Ho$ H$s AZw‡ÒW H$mQ> H$m joÃ\$b A h°, BgH$s _moQ>mB© d h° VWm BgHo$ Xmo \$bH$m| Ho$ Vmn
H´$_eÖ Th  Am°a Tc  h¢ (O~{H$ T Th c> )ü& EH$ \$bH$ go Xygao \$bH$ na g_` t _| ÒWmZmßV[aV hmoZo dmbr
D$Ó_m Ho$ {bE EH$ Ï ß̀OH$ kmV H$s{O`oü& Bggo D$Ó_m MmbH$Vm H$s n[a^mfm Xr{O ò VWm BgH$m SI _mÃH$ ‡m· 
H$s{O`oü&

Or / AWdm                 

Draw the curves which show the variation in intensity with wavelength for

blackbody radiations at different temperatures. What are the two conclusions

which can be drawn from these curves? How do we arrive at ‘‘Wien’s

displacement law’’ from these facts?

{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 {XImZo dmbo
dH´$ ~ZmB òü& BZ dH´$m| go H$m°Z-go Xmo {ZÓH$f© {ZH$mbo Om gH$Vo h¢? BZgo h_| ""drZ H$m {dÒWmnZ {Z`_'' H°$go 
‡m· hmoVm h°?
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20. Derive an expression for potential due to an electric dipole at a point ( , )r q . What 

will be the expression for the potential for special cases, when the point lies—

(a) on the axial line but on the side of positive charge;

(b) on the axial line but on the side of negative charge;

(c) on the equatorial line of dipole? 5

EH$ d°⁄wV {¤Y´wd Ho$ H$maU {H$gr {~›Xw ( , )r q  na {d^d Ho$ {bE EH$ Ï ß̀OH$ Ï ẁÀnfi H$s{O`oü& CZ {deof
‡H$aUm| _| {d^d Ho$ {bE `h Ï ß̀OH$ ä`m hmoJm, O~ `h {~›Xw—

(H$) Ajr` pÒW{V _| YZmdoe H$s Amoa hmo;

(I) Ajr` pÒW{V _| F$Umdoe H$s Amoa hmo;

(J) {¤Yẃd H$s {Zajr` pÒW{V _| bÂ~ g_{¤^mOH$ na pÒWV hmo?

21. State and explain the four conservation laws for nuclear reactions. Write an

equation for a nuclear reaction, when 92
238U nucleus becomes beta-active after

absorbing a neutron. 5

Zm{^H$s` A{^{H´$`mAm| Ho$ {bE Mma gßajU {Z`_m| H$mo {bIH$a CZH$s Ï`mª`m H$s{O òü& O~ 92
238U Zm{^H$

EH$ › ỳQ¥>m∞Z H$m AdemofU H$aZo Ho$ ~mX ~rQ>m-g{H´$` hmoVm h°, Vmo Bg Zm{^H$s` A{^{H´$`m Ho$ {bE g_rH$aU
{b{I`oü&

22. A wire carrying a constant current is bent first (a) into a coil of one turn and

then (b) into a coil of three turns of equal radii. Compare the magnetic fields at

the centres of the coils in the two cases. 5

pÒWa Ymam dhZ H$aZo dmbo EH$ Vma H$mo nhbo (H$) EH$ \o$ao H$s Hwß$S>br _| Am°a {\$a (I) g_mZ {Ã¡`m Ho$
VrZ \o$am| H$s Hwß$S>br _| _moãS>m OmVm h°ü& XmoZm| XemAm| _| Hwß$S>br Ho$ Ho$›– na MwÂ~H$s` joÃm| H$s VwbZm H$s{O`oü&
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SEC TION–B

I S>–~

OP TION–I

{dH$În–I

( Elec tron ics and Com mu ni ca tion Sys tem )

( BboäQ¥>m∞{ZH$s Am°a gßMma Ï`dÒWm )

23. Why do we hear some radio stations better at night than during the day? 1

Hw$N> ao{S>`mo ÒQ>oeZm| Ho$ ‡gmaU {XZ H$s Anojm amV _| A{YH$ A¿N>o ä`m| gwZmB© XoVo h¢?

24. Draw a block diagram of an inverter labelling its various parts. 2

‡VrnH$ Ho$ {d{^fi {hÒgm| H$mo Aß{H$V H$aVo h˛E BgH$m EH$ „bm∞H$ AmaoI ~ZmB òü&

25. How does the mutually supporting role of electric and magnetic fields result in

the propagation of electromagnetic waves? Show the pictorial representation of

a plane electromagnetic wave. State briefly the contribution of Indian physicist

Jagadish Chandra Bose in the field of electromagnetic waves. 4

d°⁄wV d MwÂ~H$s` joÃm| H$s naÒna ghm`H$ ŷ{_H$m Ho$ AmYma na {d⁄wV≤-MwÂ~H$s` VaßJm| Ho$ gßMaU H$s
Ï`mª`m H$s{O òü& EH$ g_Vb {d⁄wV≤-MwÂ~H$s` VaßJ H$m {MÃ_` {ZÍ$nU H$s{O`oü& Bg joÃ _| ^maVr`
^m°{VH${dX≤ OJXre M›– ~mog ¤mam {H$ ò `moJXmZ H$m gß{j· {ddaU Xr{O`oü&

26. Describe the process of (a) sky wave propagation and (b) space wave

propagation used in communication system. Draw the necessary diagram in

each case. Mention one limitation of each. 5

gßMma ‡Umbr _| ‡`w∫$ (H$) Ï`mo_ VaßJ (sky wave) gßMaU VWm (I) AmH$me VaßJ (space wave)
gßMaU {d{Y H$m dU©Z H$s{O`oü& ‡À`oH$ AdÒWm Ho$ {bE AmdÌ`H$ AmaoI ~ZmB`o VWm ‡À`oH$ H$s EH$ gr_m
^r ~VmB`oü&

312/HIS/104A 8



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. Write two disadvantages of a compact disc. 1

gßhV {S>ÒH$ H$s Xmo H${_`m± {b{I òü&

24. In which two respects is a digital camera better than a conventional film

camera? 2

naÂnamJV {\$Î_ H°$_ao H$s VwbZm _| {S>{OQ>b H°$_ao Ho$ Xmo JwU {b{I`oü&

25. Describe in brief the three steps involved in the processing of an exposed film.

What is the final step in colour negative film processing? State its purpose. 4

CX≤^m{fV {\$Î_ H$s gßgmYZ ‡{H´$`m _| {Z{hV VrZ MaUm| H$m gßjon _| dU©Z H$s{O`oü& aßJrZ ZoJo{Q>d {\$Î_ H$s 
gßgmYZ ‡{H´$`m H$m Aß{V_ MaU ä`m hmoVm h°? BgH$m ‡`moOZ {b{I`oü&

26. Write five points for the care and maintenance of videocassettes. 5

dr{S>`mo-H°$goQ>m| H$s XoI^mb VWm aI-aImd go gÂ~p›YV nm±M gmdYm{Z`m± {b{I`oü&

H H H
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