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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. Write two conditions for a gas to behave as an ideal gas. 1

{H$gr J°g Ho$ AmXe© J°g H$s Vah Ï`dhma H$aZo H$s Xmo n[apÒW{V`m± ~VmBEü&

2. What is the nature of motion when a swimmer completes one (return) trip from

one end of a river to the other and back? 1

Cg J{V H$s ‡H•${V ä`m h°, O~ EH$ V°amH$ ZXr Ho$ EH$ H$moZo go Xygao H$moZo VH$ OmH$a dmng bm°Q>Zo _| AnZr
EH$ ~ma H$s `mÃm nyar H$aVm h°?
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3. Dish antennas are curved. Why? 1

{S>e Eo›Q>rZm d{H´$V hmoVo h¢ü& ä`m|?

4. In a junction diode how much is junction current at equilibrium without any

applied external voltage? 1

{~Zm {H$gr ~m¯ {d^d Ho$, EH$ gß{Y S>m`moS> _| gmÂ` pÒW{V _| gß{Y Ymam {H$VZr hmoVr h°?

5. Give two conditions/situations under which the weight of a person can become

zero. 2

Eogr Xmo n[apÒW{V`m± ~VmBE, O~ {H$gr Ï`{∫$ H$m ^ma ey›` hmo gH$Vm h°ü&

6. Calculate the force required to increase the length of a steel wire of

cross-sectional area 0 1 2× mm  by 50%. (Given, Y  for steel = ´2 1011 N m-2) 2

0 1 2× mm  AZw‡ÒW-n[a¿N>oX joÃ\$b dmbr EH$ ÒQ>rb H$s Vma H$s bÂ~mB© H$mo 50% ~ãT>mZo Ho$ {bE

AmdÌ`H$ ~b n[aH${bV H$s{OEü& ({X`m h°, ÒQ>rb H$m Y = ´2 1011 N m-2)

7. An ideal gas is taken around the cycle ABCDA as shown in P-V diagram given

below. Find the work done during the cycle. 2

EH$ AmXe© J°g H$mo ABCDA MH´$ Ho$ Mmam| Amoa bo Om`m OmVm h°, O°gm {H$ ZrMo {XE JE P-V AmaoI _|
Xem©`m J`m h°ü& Bg MH´$ Ho$ Xm°amZ {H$`m J`m H$m ©̀ n[aH${bV H$s{OEü&
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8. Find the ratio of the intensities at two points X  and Y  on a screen in Young’s

double-slit experiment, where waves from S1 and S2 have path differences of

(a) 0 and (b) l
4
. 2

ß̀J Ho$ {¤-{Par ‡`moJ _| nX} Ho$ Xmo q~XwAm| X  Am°a Y  na, Ohm± S1 VWm S2 go VaßJ| (H$) 0 VWm (I) l
4

nWmßVa go nh˛±MVr h¢, Vrd´VmAm| H$m AZwnmV kmV H$s{OEü&

9. Two lines marked A and B in the figure given below show the plot of

de Broglie wavelength l vs. 1
V

, where V  is the accelerating potential for two

nuclei 1
2H and 1

3H. (a) What does the slope of the lines represent and (b) which

one of the two lines represents the particle of smaller mass? Give reason for

your answer. 2

ZrMo {XE JE AmaoI _| A Am°a B go {M{ïV Xmo aoImE± S>r ~´m∞Ωbr VaßJX°ø`© l Am°a 1
V

 Ho$ _‹` Ho$ J´m\$ H$mo

Xem©Vr h¢, Ohm± V  Xmo Zm{^H$m| 1
2H Am°a 1

3H H$mo Àd[aV {H$`m OmZo dmbm {d^dmßVa h°ü& (H$) BZ aoImAm| H$s

‡dUVm ä`m {ZÍ${nV H$aVr h° VWm (I) BZ_| go H$m°Z-gr aoIm bKwVa –Ï`_mZ Ho$ H$U H$mo {ZÍ${nV H$aVr
h°? AnZo CŒma Ho$ {bE H$maU {b{IEü&

10. A diode used in a circuit has a constant voltage drop of 0 5×  V at all currents

and a maximum power rating of 100 mW. Find the value of the resistance R

connected in series with the diode for obtaining maximum current. 2

n[anW _| bJo {H$gr S>m`moS> H$m ‡À òH$ Ymam na EH$g_mZ {d^dmßVa 0 5×  V VWm A{YH$V_ e{∫$ aoqQ>J
100 mW h°ü& A{YH$V_ Ymam ‡m· H$aZo Ho$ {bE S>m`moS> Ho$ loUrH´$_ _| bJZo dmbo ‡{VamoY R H$m _mZ kmV 
H$s{OEü&
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11. Define (a) scalar product and (b) vector product of two vectors. Give two

examples of physical quantities of each that can be expressed as scalar and

vector product. When is the magnitude of the resultant of two equal vectors

equal to either of them? 4

Xmo g{Xem| Ho$ (H$) A{Xe JwUZ VWm (I) g{Xe JwUZ H$mo n[a^m{fV H$s{OEü& ‡À òH$ H$s ^m°{VH$ am{e`m|,
{O›h| A{Xe Edß g{Xe JwUZ Ho$ Í$n _| A{^Ï`∫$ {H$`m Om gHo$, Ho$ Xmo-Xmo CXmhaU Xr{OEü& Xmo g_mZ
g{Xem| Ho$ n[aUm_r g{Xe H$m n[a_mU H$~ XmoZm| _| go {H$gr g{Xe Ho$ g_mZ hmoJm?

12. A railway carriage of mass 9000 kg moving with a speed of 36 km h-1 collides

with a stationary carriage of the same mass. After the collision, the carriages

get coupled and move together. Calculate their common speed after collision.

What is the nature of this collision? Give reason for your answer. 4

36 km h-1 H$s Mmb go MbVm h˛Am 9000 kg –Ï`_mZ H$m EH$ aob H$m {S>„~m EH$g_mZ –Ï`_mZ dmbo 
EH$ pÒWa {S>„~o go Q>H$amVm h°ü& gßK≈> Ho$ ~mX XmoZm| {S>„~o OwãS>H$a EH$gmW J{V H$aVo h¢ü& gßK≈> Ho$ ~mX CZH$s
C^`{Z> Mmb n[aH${bV H$s{OEü& Bg gßK≈> H$s ‡H•${V ä`m h°? AnZo CŒma Ho$ {bE H$maU {b{IEü&

13. (a) A body is rotating with a uniform angular velocity w about an axis. Derive

an expression for the kinetic energy of rotation. Define ‘moment of inertia’

of the body with respect to the axis of rotation on this basis and write its

SI unit.

(b) Define ‘radius of gyration’ of a body rotating about an axis. Give two

factors on which it depends. 4

(H$) EH$g_mZ H$moUr` doJ w go EH$ qnS> {H$gr Aj Ho$ n[aVÖ KyU©Z H$a ahm h°ü& KyU©Z J{VO D$Om© H$m
Ï ß̀OH$ Ï ẁÀnfi H$s{OEü& BgHo$ AmYma na KyU©Z Aj Ho$ {JX© qnS> Ho$ "OãS>Àd AmKyU©' H$s n[a^mfm
Xr{OE VWm BgH$m SI _mÃH$ {b{IEü&

(I) {H$gr Aj Ho$ {JX© KyU©Z H$aVo qnS> H$s "n[a ´̂_U-{Ã¡`m' H$mo n[a^m{fV H$s{OEü& H$moB© Xmo H$maH$
~VmBE {OZ na `h {Z ©̂a H$aVr h°ü&
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Or / AWdm              

A projectile is fired horizontally with a velocity v. Show that its trajectory is a

parabola. Derive expressions for (a) time of flight and (b) horizontal range.

EH$ ‡jofl` H$mo v doJ go j°{VO {Xem _| ‡jo{nV {H$`m OmVm h°ü& {XImBE {H$ BgH$m ‡jon-nW EH$ nadb`
h°ü& (H$) C»>`Z H$mb VWm (I) j°{VO namg Ho$ {bE Ï`ßOH$ Ï ẁÀnfi H$s{OEü&

14. What are ‘cohesive’ and ‘adhesive’ forces? Define the term ‘surface tension’ and

give its SI unit. Explain surface tension on the basis of molecular theory and

mention the effect of increase of temperature on the surface tension. 4

"gßgßOH$' VWm "AmgßOH$' ~b ä`m h¢? "n•> VZmd' H$s n[a^mfm Xr{OE Am°a BgH$m SI _mÃH$ {b{IEü&
Amp dH$ {g’mßV Ho$ AmYma na n•> VZmd H$s Ï`mª`m H$s{OE VWm Vmn d•{’ Ho$ n•> VZmd na nãS>Zo dmbo
‡^md H$mo ~VmBEü&

15. What are beats? Write the essential condition for the formation of beats.

Explain the formation of beats by graphical method. How will you find the

unknown frequency of a tuning fork using this method? 4

{dÒnßX ä`m h¢? BZHo$ CÀnmXZ H$s A{Zdm ©̀ pÒW{V ~VmBEü& J´m\$ {d{Y ¤mam {dÒnßXm| Ho$ ~ZZo H$s Ï`mª`m
H$s{OEü& Bg {d{Y Ho$ Cn`moJ go Amn {H$gr Òd[aÃ {¤ ŵO H$s AkmV Amd•{Œm H$mo H°$go kmV H$a|Jo?

16. (a) How do dia- and ferro-magnetic materials behave when kept in a uniform

external (magnetic) field? Give one example of each of these materials.

(b) State the principle of working of a step-up transformer. Deduce the

expression for the secondary to primary voltage in terms of the number of

turns in the two coils. 2+2

(H$) {H$gr EH$g_mZ ~m¯ (MwÂ~H$s`) joÃ _| aIo OmZo na ‡{V-MwÂ~H$s` VWm bmoh-MwÂ~H$s` nXmW© H°$gm
Ï`dhma H$aVo h¢? BZ nXmWm] H$m EH$-EH$ CXmhaU Xr{OEü&

(I) CÉm`r Q¥>mßg\$m∞_©a H$s {H´$`m{d{Y H$m {g’mßV ~VmBEü& {¤Vr`H$ Am°a ‡mW{_H$ dmoÎQ>Vm Ho$ AZwnmV Ho$
Ï ß̀OH$ H$mo XmoZm| Hwß$S>bZm| Ho$ \o$am| H$s gßª`m Ho$ nXm| _| Ï ẁÀnfi H$s{OEü&
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17. You are given three lenses L1, L 2 and L 3, each of focal length 20 cm. An object

is kept at 40 cm in front of L1 as shown below. The final real image is formed

at the focus of L 3. Find the separation between L1 and L 2. 4

AmnH$mo VrZ bo›g L1, L 2 VWm L 3 {XE JE h¢, {OZ_| go ‡À òH$ H$s \$moH$g Xyar 20 cm h°ü& {H$gr {~Â~
H$mo bo›g L1 Ho$ gÂ_wI 40 cm H$s Xyar na aIm J`m h°, O°gm {H$ ZrMo AmaoI _| Xem©`m J`m h°ü& Aß{V_
dmÒV{dH$ ‡{V{~Â~ L 3 Ho$ \$moH$g na ~ZVm h°ü& L1 Am°a L 2 Ho$ _‹` H$s Xyar kmV H$s{OEü&

18. For an n-p-n transistor in the common-emitter (CE) configuration, draw a

labelled circuit diagram of an arrangement  for measuring ‘collector current’ as

a function of ‘collector-emitter voltage’ for at least two values of the base

current. Draw the shapes of the curves obtained. Define the terms (a) output

resistance and (b) current amplification factor. 4

C^`{Z>-CÀgO©H$ (CE) {d›`mg _| pÒWV {H$gr n-p-n Q¥>mß{OÒQ>a Ho$ {bE "gßJ´mhH$ Ymam' H$mo
"gßJ´mhH$-CÀgO©H$ dmoÎQ>Vm' Ho$ \$bZ Ho$ Í$n _| ‡m· H$aZo Ho$ {bE EH$ Zm_mß{H$V n[anW AmaoI ~ZmBE,
{Og_| AmYma Ymam Ho$ H$_-go-H$_ Xmo _mZ {bE JE hm|ü& ‡m· hmoZo dmbo dH´$m| H$s AmH•${V H$mo ItMH$a
{XImBEü& (H$) {ZJ©_ ‡{VamoY VWm (I) Ymam ‡dY©Z-JwUH$ nXm| H$s n[a^mfm Xr{OEü&

19. (a) Derive Boyle’s law on the basis of the kinetic theory of gases.

(b) A thermally insulated vessel contains 100 g of water at 0 °C. When

air above the water is pumped out, some of the water freezes and

some evaporates at 0 °C. Calculate the mass of the ice formed, if no

water is left in the vessel. [Latent heat of vaporisation of water at 

0 2 10 106 1° = × ´ -C J kg  and latent heat of fusion of ice at 0 °C  

= × ´ -3 36 105 1J kg ] 5

(H$) J°gm| Ho$ AUwJ{V {g’mßV Ho$ AmYma na ~m∞`b Ho$ {Z`_ H$mo {ZJ{_V H$s{OEü&

(I) {H$gr D$Ó_m-amoYr nmÃ _| 0 °C na 100 g nmZr aIm h°ü& O~ nmZr Ho$ D$na pÒWV dm`w H$mo nßn ¤mam
~mha {ZH$mbm OmVm h°, Vmo Hw$N> nmZr 0 °C na O_ OmVm h° Am°a Hw$N> Bgr Vmn na dmpÓnV hmo OmVm
h°ü& ~ZZo dmbr ~\©$ H$m –Ï`_mZ n[aH${bV H$s{OE, `{X nmÃ _| H$moB© nmZr Zht ~Mm h°ü& [ 0 °C na

nmZr Ho$ dmÓnrH$aU H$s Jw· D$Ó_m = × ´ -2 10 106 1J kg  VWm 0 °C na ~\©$ Ho$ JbZ H$s Jw·

D$Ó_m = 3 36 105 1× ´ -J kg  ]
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20. Define electric field at a point. Is it a scalar or a vector quantity? Why should

the test charge q0 be infinitesimally small for finding the electric field at a

point? Show that the electric field due to a small electric dipole at a point on the 

perpendicular bisector or broad-side on position, is inversely proportional to

the third power of the perpendicular distance between the point and the line

joining the charge. 5

{H$gr q~Xw na {d⁄wV≤ joÃ H$mo n[a^m{fV H$s{OEü& `h EH$ A{Xe am{e h° `m g{Xe am{e? {H$gr q~Xw na
{d⁄wV≤ joÃ kmV H$aZo Ho$ {bE narjU Amdoe q0 H$m _mZ AÀ`›V gy˙_ ä`m| hmoZm Mm{hE? `h Xem©BE {H$
{H$gr bKw {d⁄wV≤ {¤Y´wd H$m A{^bÂ~ _‹`-{d^mOH$ `m {Zajr` pÒW{V na pÒWV {H$gr q~Xw na {d⁄wV≤ joÃ
Cg q~Xw VWm Amdoe H$mo OmoãS>Zo dmbr aoIm Ho$ _‹` H$s bÂ~dV≤ Xyar Ho$ Vrgao KmV H$m ‡{Vbmo_mZwnmVr
hmoVm h°ü&

21. Name two merits of Wheatstone bridge method for the measurement of

low resistances. Using Kirchhoff’s law, calculate the current shown by

milliammeter of 20 W resistance. 5

{ZÂZ _mZ Ho$ ‡{VamoYm| Ho$ _mnZ Ho$ {bE ‡`w∫$ àrQ>ÒQ>moZ {~´O {d{Y Ho$ Xmo JwU {b{IEü& {H$aImo\$ Ho$ {Z`_
H$m Cn`moJ H$aHo$ 20 W ‡{VamoY dmbo {_brEo_rQ>a ¤mam Xem©B© OmZo dmbr Ymam n[aH${bV H$s{OEü&

Or / AWdm              

Prove that a high frequency a.c. can pass through a pure capacitor but not

through a pure inductor. When 200 V d.c. is applied across a coil, a current of

2 A flows through it. When 200 V a.c. of 50 Hz is applied to the same coil, only

1 A flows through it. Calculate the resistance ( )R , impedance ( )Z  and inductance 

( )L  of the coil.

{g’ H$s{OE {H$ CÉ Amd•{Œm dmbr a.c. {H$gr ew’ gßYm[aÃ go hmoH$a ‡dm{hV hmo gH$Vr h° bo{H$Z {H$gr
ew’ ‡oaH$ go hmoH$a Zhtü& O~ 200 V H$s d.c. {H$gr Hwß$S>br go gß`mo{OV H$s OmVr h°, Vmo 2 A H$s Ymam
Hwß$S>br go hmoH$a ‡dm{hV hmoVr h°ü& O~ 50 Hz H$s 200 V a.c. Cgr Hwß$S>br go gß`mo{OV H$s OmVr h°, Vmo
Ho$db 1 A H$s Ymam hr Cggo ‡dm{hV hmoVr h°ü& Hwß$S>br H$m ‡{VamoY ( )R , CgH$s ‡{V~mYm ( )Z  VWm ‡oaH$Àd 
( )L  n[aH${bV H$s{OEü&
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22. Sketch the energy level diagram for the hydrogen atom. Mark the transitions

corresponding to the Lyman and Balmer series. What is meant by radioactive

decay? A radioactive nucleus is represented by the symbol b
aR. How is this

nucleus represented after the decay of (a) a-particle, (b) b-particle and

(c) g-rays? Explain how a nuclear chain reaction can occur in a fissionable

material. 5

hmBS¥>moOZ na_mUw H$m D$Om© ÒVa AmaoI It{MEü& bmB_°Z VWm ~m_a lo{U`m| go gß~ß{YV gßH´$_Um| (Q¥>mßOreZ)
H$mo Xem©BEü& ao{S>`moY_u j` go ä`m VmÀn ©̀ h°? {H$gr ao{S>`moY_u Zm{^H$ H$mo b

aR ‡VrH$ go ‡X{e©V {H$`m J`m 

h°ü& Cg Zm{^H$ go (H$) a-H$U, (I) b-H$U VWm (J) g-{H$aUm| Ho$ CÀgO©Z Ho$ ~mX, Cgo {H$g ‡VrH$ go
‡X{e©V {H$`m OmEJm? {H$gr {dIßS>Zr` nXmW© _| Zm{^H$s` ˚m•ß•ßIbm A{^{H´$`m H°$go hmo gH$Vr h°, Ï`mª`m
H$s{OEü&
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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. Write the basic difference between burglar alarm and fire alarm. 1

~J©ba Abm_© Edß A{æ Abm_© Ho$ ~rM Ho$ _yb AßVa H$mo {b{IEü&

24. What are control systems? Write two basic characteristics of the process related 

to control. 2

{Z ß̀ÃU ‡Um{b`m± ä`m h¢? {Z ß̀ÃU go OwãS>o ‡H´$_ Ho$ Xmo AmYma^yV A{^bjU {b{IEü&

25. Draw block diagrams for (a) basic analog transmitter and (b) practical AM

transmitter. Which type of modulation is used in the TV transmission for

(i) audio and (ii) video? 4

(H$) AmYma^yV AZwÍ$n ‡ofr VWm (I) Ï`mdhm[aH$ E0 E_0 ‡ofr Ho$ „bm∞H$ AmaoI It{MEü& Q>r0 dr0
‡gmaU _| (i) Am∞{S>`mo Edß (ii) dr{S>`mo Ho$ {bE {H$g ‡H$ma Ho$ _m∞Sw>bZ H$m Cn`moJ {H$`m OmVm h°?

26. Name five layers of the atmosphere and role played by them in communication.

Describe ionospheric propagation with the help of a diagram. 5

dm`w_ßS>b H$s nm±M naVm| Ho$ Zm_ Am°a gßMma _| CZHo$ ¤mam {Z^mB© OmZo dmbr ^y{_H$m ~VmBEü& EH$ AmaoI H$s
ghm`Vm go Am`Z_ßS>br` gßMaU H$m dU©Z H$s{OEü&
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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. Write the use of photography in the forensic sciences. 1

{d{Y {dkmZ _| \$moQ>moJ´m\$s H$m AZw‡`moJ {b{IEü&

24. What is digital camera? Describe the various special features of this camera. 2

{S>{OQ>b H°$_am ä`m h°? Bg H°$_ao H$s {d{^fi {d{eÔ>VmAm| H$m dU©Z H$s{OEü&

25. Describe the various steps involved in audio/video recording. What is the

difference between monaural and stereophonic sounds? 4

Am∞{S>`mo/dr{S>`mo [aH$m∞{S>™J go gÂ~p›YV {d{^fi MaUm| H$m dU©Z H$s{OEü& EH$-H$Uu (_moZm∞ab) VWm {Ã{d_
(pÒQ>[a`mo\$mo{ZH$) ‹d{Z`m| Ho$ _‹` ä`m AßVa h°?

26. Write the basic difference between phonograph and CD player. Draw a labelled

diagram showing various parts used in the construction of a CD player.

Describe how a CD works. 5

\$moZmoJ´m\$ Edß gr0 S>r0 flbo`a Ho$ _‹` H$m AmYma^yV AßVa ~VmBEü& gr0 S>r0 flbo`a H$s gßaMZm _| ‡`w∫$
hmoZo dmbo {d{^fi ^mJm| H$mo Xem©Zo dmbm EH$ Zm_mß{H$V AmaoI ~ZmBEü& gr0 S>r0 H°$go H$m`© H$aVm h°, BgH$m
dU©Z H$s{OEü&

H H H

312/HIS/104A 11 V15—7000×3


	104-A-Cov
	104-A

