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 Important Instructions 

1. This Question Paper Booklet contains two Question Papers—one based

on revised study material marked as NEW SYLLABUS and the other

based on pre-revised study material marked as OLD SYLLABUS.

2. NEW SYLLABUS is compulsory for those who have registered for 2015–16

(Block–I and Block–II) admission and Stream–II of 2016 admission.

(Those who are appearing in September–November, 2016 under

NEW SYLLABUS.)

3. OLD SYLLABUS is compulsory for those candidates who had registered

before 2015–16 (Block–I) admission.

4. Candidates are to answer only one Question Paper from the given two

Question Papers.

5. Candidates are not allowed to mix questions from the two given

Question Papers.

 _hŒdnyU© {ZX}e 

1. Bg ‡ÌZ-nÃ nwpÒVH$m _| Xmo ‡ÌZ-nÃ h¢—EH$ gßemo{YV A‹``Z gm_J´r na AmYm[aV h° {Og na 
Z`m nmR>ÁH´$_ Aß{H$V h° VWm Xygam gßemoYZ go nyd© A‹``Z gm_J´r na AmYm[aV h° {Og na
nwamZm nmR>ÁH´$_ Aß{H$V h°ü&

2. Z`m nmR>ÁH´$_ CZ narjm{W©̀ m| Ho$ {bE A{Zdm ©̀ h° {OZH$m Zm_mßH$Z 2015–16 („bm∞H$–I

Am°a „bm∞H$–II) VWm emIm–II, 2016 _| h˛Am h°ü& (CZHo$ {bE Omo {gVÂ~a–ZdÂ~a, 2016 _|
ZE nmR>ÁH´$_ Ho$ AßVJ©V narjm _| ~°R>Zo Om aho h¢ü&)

3. nwamZm nmR>ÁH´$_ CZ narjm{W©̀ m| Ho$ {bE A{Zdm ©̀ h° {OZH$m Zm_mßH$Z 2015–16 („bm∞H$–I)
Ho$ nhbo h˛Am h°ü&

4. narjmWu {XE JE Xmo ‡ÌZ-nÃm| _| go Ho$db EH$ ‡ÌZ-nÃ go hr CŒma {bI|ü&

5. narjmWu H$mo Xmo ‡ÌZ-nÃm| Ho$ ‡ÌZm| H$mo {_bmH$a CŒma XoZo H$s AZw_{V Zht h°ü&

312/HIS/104A 2



 NEW 
This Question Paper contains 30 questions.

Bg ‡ÌZ-nÃ Ho$ A›VJ©V 30 ‡ÌZ h¢ü&

PHYSICS

^m°{VH$ {dkmZ

(312)

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

g_` : 3 K Q>o ] [ nyUm™H$ : 80

Note : (i) All questions are compulsory. There is no overall choice, however,

alternative choices are given in some questions. In such questions, you have 

to attempt only one choice.

(ii) Marks allotted for each question are indicated against the question.

(iii) Each question from Question Nos. 1 to 10 has four alternatives (A), (B), (C)

and (D), out of which one is most appropriate. Choose the correct answer

among the four alternatives and write it in your answer-book against the

number of the question. No extra time is allotted for attempting multiple-

choice questions.

{ZX}e : (i) g^r ‡ÌZ A{Zdm ©̀ h¢ü& nyU© ‡ÌZ-nÃ _| {dH$În Zht h°, {\$a ^r Hw$N> ‡ÌZm| _| AmßV[aH$ {dH$În h¢ü& Eogo
g^r ‡ÌZm| _| go AmnH$mo EH$ hr {dH$În H$m CŒma XoZm h°ü&

(ii) ‡À òH$ ‡ÌZ Ho$ gm_Zo CgHo$ AßH$ {XE JE h¢ü&

(iii) ‡ÌZ gßª`m 1 go 10 VH$ Ho$ ‡À òH$ ‡ÌZ Ho$ Mma {dH$În (A), (B), (C) VWm (D) h¢, {OZ_| go EH$
Cn`w∫$ h°ü& Mmam| {dH$Înm| _| go ghr CŒma MwZ| VWm AnZr CŒma-nwpÒVH$m _| ‡ÌZ gßª`m Ho$ gm_Zo CŒma
{bI|ü& ~h˛-{dH$Înr ‡ÌZm| Ho$ {bE A{V[a∫$ g_` Zht {X`m OmEJmü&

1. A Carnot engine exhausting heat to sink at 27 ºC has an efficiency of 25%. It

must be taking heat from the source at

EH$ H$mZm} BßOZ, Omo 27 ºC na qgH$ _| D$Ó_m {ZÓH´${_V H$aVm h°, H$s XjVm 25% h°ü& `h ÚmoV go
{H$VZo VmnH´$_ na D$Ó_m J´hU H$a ahm hmoJm?

(A) 673 ºC

(B) 327 ºC

(C) 227 ºC

(D) 127 ºC 1
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2. The specific resistance of a conductor decreases with

(A) decrease in its cross-sectional area

(B) increase in its cross-sectional area

(C) decrease in its temperature

(D) increase in its temperature 1

{H$gr MmbH$ H$m {d{eÔ> ‡{VamoY H$_ hmoVm h°

(A) CgHo$ AZw‡ÒW-H$mQ> H$m joÃ\$b H$_ hmoZo na

(B) CgHo$ AZw‡ÒW-H$mQ> H$m joÃ\$b ~ãT>Zo na

(C) CgH$m Vmn H$_ hmoZo na

(D) CgH$m Vmn ~ãT>Zo na

3. For a thermodynamical process, if DW  represents the work done by the system

and DU  represents the increase in internal energy, which one of the following is 

correct? 1

(A) D DU W= +  in an isothermal process

(B) D DU W= -  in an adiabatic process

(C) D DU W= -  in an isothermal process

(D) D DU W= +  in an adiabatic process

{H$gr D$Ó_mJ{VH$ ‡H´$_ Ho$ {bE, `{X DW  {ZH$m` ¤mam {H$`m J`m H$m ©̀ Am°a DU  BgH$s Am›V[aH$
D$Om© _| d•{’ {ZÍ${nV H$aVm h°, Vmo {ZÂZ{b{IV _| go H$m°Z-gm ghr h°?

(A) g_Vmnr` ‡H´$_ _| D DU W= +

(B) È’moÓ_ ‡H´$_ _| D DU W= -

(C) g_Vmnr` ‡H´$_ _| D DU W= -

(D) È’moÓ_ ‡H´$_ _| D DU W= +
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4. The resistances of an ideal voltmeter and an ideal ammeter respectively are

(A) zero and infinite

(B) infinite and infinite

(C) infinite and zero

(D) zero and zero 1

EH$ AmXe© dmoÎQ>Vm_mnr Am°a EH$ AmXe© Eo_rQ>a Ho$ ‡{VamoYm| Ho$ _mZ h¢, H´$_eÖ

(A) ey›` Am°a AZ›V

(B) AZ›V Am°a AZ›V

(C) AZ›V Am°a ey›`

(D) ey›` Am°a ey›`

5. Which one of the following transitions in a hydrogen atom will emit the photon

of shortest wavelength? 1

(A) n = 2 to n = 1

(B) n = 6 to n = 5

(C) n = 6 to n = 1

(D) n = 5 to n = 4

hmBS¥>moOZ na_mUw _| {ZÂZ{b{IV _| go {H$g gßH´$_U go › ỳZV_ VaßJX°ø`© Ho$ \$moQ>m∞Z CÀg{O©V hm|Jo?

(A) n = 2 go n = 1

(B) n = 6 go n = 5

(C) n = 6 go n = 1

(D) n = 5 go n = 4
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6. Alpha decay in radioactivity results in

(A) decrease in mass number by 2 and atomic number by 2

(B) decrease in mass number by 4 and atomic number by 2

(C) increase in mass number by 2 and atomic number by 4

(D) increase in mass number by 2 and atomic number by 2 1

ao{S>`moEopäQ>{d{Q> _| AÎ\$m j` Ho$ H$maU

(A) –Ï`_mZ gßª`m _| 2 H$s H$_r hmoVr h° Am°a na_mUw H´$_mßH$ _| 2 H$s H$_r hmoVr h°

(B) –Ï`_mZ gßª`m _| 4 H$s H$_r hmoVr h° Am°a na_mUw H´$_mßH$ _| 2 H$s H$_r hmoVr h°

(C) –Ï`_mZ gßª`m _| 2 H$s d•{’ hmoVr h° Am°a na_mUw H´$_mßH$ _| 4 H$s d•{’ hmoVr h°

(D) –Ï`_mZ gßª`m _| 2 H$s d•{’ hmoVr h° Am°a na_mUw H´$_mßH$ _| 2 H$s d•{’ hmoVr h°

7. Zener diode is

(A) always operated in forward bias

(B) lowly doped p-n junction diode

(C) moderately doped p-n junction diode

(D) heavily doped p-n junction diode 1

OoZa S>m`moS>

(A) h_oem AJ´ A{^Z{V _| ‡Mm{bV {H$`m OmVm h°

(B) AÎn An{_{lV p-n gß{Y S>m`moS> hmoVm h°

(C) gm_m›`VÖ An{_{lV p-n gß{Y S>m`moS> hmoVm h°

(D) AÀ`{YH$ An{_{lV p-n gß{Y S>m`moS> hmoVm h°

312/HIS/104A 6



8. If the original number of atoms of a radioactive substance of half-life period

5 years is N 0, the number of atoms left after 15 years will be

`{X 5 df© AYm©`w Ho$ {H$gr ao{S>`moEopäQ>d nXmW© _| na_mUwAm| H$s _yb gßª`m N 0 h°, Vmo 15 df©
nÌMmV≤ Ad{eÔ> na_mUwAm| H$s gßª`m hmoJr

(A) N 0/30

(B) N 0/15

(C) N 0/8

(D) N 0/5 1

9. Which one of the following graphs between intensity of incident radiations ( )I

and number of photoelectrons ( )n  emitted by a surface is correct? 1

{H$gr n•> na Amn{VV {d{H$aUm| H$s Vrd´Vm ( )I  VWm Cggo CÀg{O©V \$moQ>moBboäQ¥>m∞Zm| H$s gßª`m ( )n  Ho$
~rM ZrMo {XE JE AmboIm| _| go H$m°Z-gm ghr h°?

312/HIS/104A 7 [ P.T.O.

(A)

I

n
(B)

I

n

(C)

I

n

(D)

I

n

(A)

I

n
(B)

I

n

(C)

I

n

(D)

I

n



10. Which one of the following statements is not true? 1

(A) Resistance of an intrinsic semiconductor decreases with rise in temperature.

(B) A p-n junction can act as a semiconductor diode.

(C) Doping pure silicon crystal with trivalent impurity gives p-type extrinsic

semiconductor.

(D) Majority carriers in n-type semiconductors are holes.

ZrMo {XE JE H$WZm| _| go H$m°Z-gm gÀ` Zht h°?

(A) Z°O AY©MmbH$ H$m ‡{VamoY Vmn ~ãT>mZo go KQ>Vm h°ü&

(B) p-n gß{Y, AY©MmbH$ S>m`moS> H$s ^m±{V H$m ©̀ H$a gH$Vm h°ü&

(C) ew’ {g{bH$Z {H´$ÒQ>b H$mo {Ãgß̀ moOr Aew{’ go An{_{lV H$aZo na p-‡H$ma H$m ~m¯ AY©MmbH$ ‡m·
hmoVm h°ü&

(D) n-‡H$ma Ho$ AY©MmbH$m| _| ~h˛gßª`H$ dmhH$ hmob hmoVo h¢ü&

11. Write in vector form the mathematical expression for force experienced by a

point electric charge q moving with velocity 
r
v  in a uniform magnetic field 

r
B .

Under what conditions is this force (a) maximum and (b) minimum? 2

EH$g_mZ MwÂ~H$s` joÃ 
r
B  _|, 

r
v  doJ go J{V_mZ EH$ {~›Xw {d⁄wV≤ Amdoe q na bJo ~b H$m J{UVr`

Ï ß̀OH$ g{Xe Í$n _| {b{IEü& {H$Z XemAm| _| `h ~b (H$) A{YH$V_ Edß (I) › ỳZV_ hmoJm?

12. Draw the circuit diagram using p-n junction diodes for a full-wave rectifier.

Draw the input and output waveforms. 2

p-n gß{Y S>m`moS>m| H$m Cn`moJ H$aHo$ EH$ nyU©-VaßJ {XÔ>H$mar H$m n[anW AmaoI ~ZmBEü& BgHo$ {Zdoer
Am°a {ZJ©_ VaßJ-Í$n Xem©BEü& 

13. A constant force of magnitude 50 N is applied on a body of mass 10 kg moving

initially with a speed of 10 m s-1 against the direction of motion. How long will it 

take the body to come to rest? 2

10 m s-1 H$s ‡maß{^H$ Mmb go J{V_mZ 10 kg –Ï`_mZ Ho$ EH$ qnS> na 50 N H$m EH$ {Z`V ~b

BgH$s J{V H$s {dnarV {Xem _| bJm`m OmVm h°ü& Bg qnS> H$mo {dam_mdÒWm _| AmZo _| {H$VZm g_`
bJoJm?
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14. Why do raindrops falling under gravity not acquire very high velocity? Give a

practical application of this concept. 2

JwÈÀd Ho$ AYrZ {JaVr dfm© H$s ~±yXm| H$m doJ ~h˛V A{YH$ ä`m| Zht hmo nmVm? Bg gßH$ÎnZm H$m EH$
Ï`mdhm[aH$ AZw‡`moJ ~VmBEü&

15. Light coming from a star shows a redshift of 0·032%. Calculate the velocity of

recession of the star. 2

{H$gr Vmao go AmVm h˛Am ‡H$me 0·032% H$m aoS> {e‚Q> ‡X{e©V H$aVm h°ü& Bg Vmao Ho$ Xya OmZo Ho$ doJ 
H$m n[aH$bZ H$s{OEü&

16. How does the intensity of scattered light depend on the wavelength of the light?

Why does sky appear dark to an astronaut in a spaceship flying at a high

altitude? 2

‡H$sU© ‡H$me H$s Vrd´Vm, ‡H$me Ho$ VaßJX°ø`© na {H$g ‡H$ma {Z ©̂a H$aVr h°? AßV[aj`mZ O~ ~h˛V
D±$MmB© na hmoVm h°, V~ AßV[aj`mÃr H$mo AmH$me H$mbm ä`m| {XImB© nãS>Vm h°?

17. Give two points of difference between transverse and longitudinal waves. 2

AZw‡ÒW Am°a AZwX°ø`© VaßJm| _| Xmo A›Va ~VmBEü&

18. Two primary cells of e.m.f. E1 and E2 ( )E E1 2>  are connected in two different

ways as shown in the figure below and balance points are obtained on a

potentiometer wire for the two combinations one-by-one :

If the balancing lengths for the two combinations of the cells are 250 cm and

450 cm respectively, calculate the ratio of E1 and E2. 2

312/HIS/104A 9 [ P.T.O.
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E1 E2
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E1 Edß E2 ( )E E1 2>  {d⁄wV≤-dmhH$ ~bm| Ho$ Xmo ‡mW{_H$ gobm| H$mo ZrMo {MÃ _| Xem©E AZwgma Xmo
AbJ-AbJ T>ßJ go gß̀ mo{OV {H$`m OmVm h° Am°a XmoZm| gß`moOZm| _| ‡À òH$ Ho$ {bE EH$-EH$ H$a
nmoQ>|{e`mo_rQ>a Ho$ Vma na gßVwbZ {~›Xw ‡m· {H$`m OmVm h° :

`{X gobm| Ho$ BZ Xmo gß`moOZm| Ho$ {bE gßVwbZH$mar bÂ~mB© H´$_eÖ 250 cm Edß 450 cm hmo, Vmo E1

Edß E2 Ho$ AZwnmV H$m n[aH$bZ H$s{OEü&

19. Draw a single-slit diffraction pattern. How is it different from interference

pattern due to double slit? (Give just one point.) 2

EH$b-{Par {ddV©Z n°Q>Z© Amao{IV H$s{OEü& `h {¤{Par Ho$ H$maU Ï`{VH$aU n°Q>Z© go {H$g ‡H$ma {^fi
hmoVm h°? (H$moB© EH$ A›Va ~VmBEü&)

20. Trace the path of a ray of light passing through a glass prism. Mark (a) angle of

deviation and (b) angle of emergence in it. Show graphically the variation of

angle of deviation with change in angle of incidence. On what factors does the

angle of deviation depend? 4

H$m±M Ho$ {‡µµ¡_ go hmoH$a JwµOaZo dmbo ‡H$me H$s {H$gr {H$aU H$m nW Amao{IV H$s{OEü& Bg_|
(H$) {dMbZ-H$moU VWm (I) {ZJ©V-H$moU Aß{H$V H$s{OEü& J´m\$ ~ZmH$a AmnVZ-H$moU _| n[adV©Z go
{dMbZ-H$moU _| hmoZo dmbm n[adV©Z Xem©BEü& {dMbZ-H$moU {H$Z-{H$Z H$maH$m| na {Z ©̂a H$aVm h°?

Or / AWdm

Derive an expression for the refractive index of the material of a prism in terms

of angle of minimum deviation and angle of prism.

› ỳZV_ {dMbZ-H$moU Am°a {‡µµ¡_-H$moU Ho$ nXm| _| {‡µµ¡_ Ho$ nXmW© Ho$ AndV©ZmßH$ Ho$ {bE EH$ Ï ß̀OH$
Ï ẁÀnfi H$s{OEü&

21. What is meant by a thermodynamic process? Distinguish between reversible

and irreversible processes and give one example of each. 4

D$Ó_mJ{VH$ ‡H´$_ go ä`m A{^‡m` h°? CÀH´$_Ur` Edß AZwÀH´$_Ur` ‡H´$_m| _| ^oX H$s{OE Am°a ‡À òH$
H$m EH$-EH$ CXmhaU Xr{OEü&

312/HIS/104A 10
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22. A liquid of density r and surface tension S rises to a height h in a capillary tube

of diameter D. What is the weight of the liquid in the capillary tube? Take angle

of contact to be 0º. 4

r KZÀd Edß S n•> VZmd H$m EH$ –d D Ï`mg H$s EH$ Ho${eH$m Zbr _| h D±$MmB© VH$ MãT>Vm h°ü&
Ho${eH$m Zbr _| –d H$m ^ma {H$VZm h°? gÂnH©$-H$moU H$m _mZ 0º bo br{OEü&

23. Two tuning forks when sounded together produce 3 beats per second. On

loading one of these forks with little wax and again sounding them together,

20 beats are heard in 4 seconds. Calculate the frequency of the loaded tuning

fork if the frequency of the other fork is 386 Hz. Explain your answer. 4

Xmo {¤^wO Òd[aÃm| H$mo O~ EH$gmW ‹d{ZV {H$`m OmVm h°, Vmo ‡{V goHß$S> 3 {dÒnßX CÀnfi hmoVo h¢ü& BZ_| 
go EH$ {¤^wO Òd[aÃ na WmoãS>m-gm _mo_ bJmH$a O~ C›h| {\$a go EH$gmW ‹d{ZV {H$`m OmVm h°, Vmo
4 goHß$S> _| 20 {dÒnßX CÀnfi hmoVo h¢ü& ^m[aV {¤^wO Òd[aÃ H$s Amd•{Œm H$m n[aH$bZ H$s{OE, `{X Xygao 
{¤^wO Òd[aÃ H$s Amd•{Œm 386 Hz hmoü& AnZo CŒma H$s Ï`mª`m H$s{OEü&

24. Four blocks of same mass m are connected by inextensible strings and placed

on a smooth horizontal surface as shown in the figure below :

If this arrangement is pulled by a force F , then calculate the tensions T1, T2 and 

T3 in the strings. 4

g_mZ –Ï`_mZ m Ho$ Mma JwQ>Ho$ A{dVm›` S>mo[a`m| ¤mam naÒna OmoãS>H$a ZrMo {MÃ _| Xem©E AZwgma EH$
{MH$Zo j°{VO n•> na aIo JE h¢ :

`{X Bg Ï`dÒWm H$mo ~b F bJmH$a ItMm OmE, Vmo S>mo[a`m| _| VZmd T1, T2 Edß T3 H$m n[aH$bZ
H$s{OEü&

312/HIS/104A 11 [ P.T.O.
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25. (a) A boy makes a long air core coil of manganin and connects it across 100 V 

d.c. source. A current of 1 A flows in the circuit. When the same coil is

connected across 100 V a.c. source, the current in the circuit reduces to

0·6 A. Explain the reason for decrease in current.

(b) The boy now connects a variable capacitor in series with a.c. source and

at a particular value of the capacitance, the current in the circuit again

increases to 1 A. Explain the reason for increase in current in this case. 4

(H$) EH$ bãS>H$m _¢Jo{ZZ Ho$ Vma H$s EH$ bÂ~r dm`w-H´$mo{S>V Hw$ S>br ~ZmVm h° Am°a Bgo 100 V

d.c. ÚmoV go OmoãS>Vm h°ü& n[anW _| 1 A H$s Ymam ‡dm{hV hmoVr h°ü& Cgr Hw$ S>br H$mo O~
100 V a.c. ÚmoV go OmoãS>m OmVm h°, Vmo n[anW _| Ho$db 0·6 A Ymam ‡dm{hV hmoVr h°ü& Ymam
Ho$ KQ>Zo H$m H$maU g_PmBEü&

(I) A~ dh bãS>H$m a.c. ÚmoV Ho$ gmW loUrH´$_ _| EH$ n[adV©Zr` Ym[aVm H$m gßYm[aÃ OmoãS> XoVm h°
VWm Ym[aVm Ho$ EH$ {d{eÔ> _mZ na nmVm h° {H$ n[anW _| Ymam ~ãT>H$a {\$a 1 A hmo JB© h°ü& Bg 
‡H$aU _| Ymam Ho$ ~ãT>Zo H$m H$maU g_PmBEü&

26. In a photoelectric effect experiment, the graph between the stopping potential V

and the frequency n of incident radiations on two different surfaces X  and Y  is

as shown below :

Answer the following questions using Einstein’s photoelectric equation :

(a) What does the slope of the lines depict? Why is this slope same for both

the lines?

(b) What does the intercept of graph on stopping potential axis indicate?

(c) Which of the two surfaces, X  and Y , has greater work function and why? 4
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‡H$me{d⁄wV≤ ‡^md Ho$ EH$ ‡`moJ _| Xmo {^fi n•>m| X Edß Y na Amn{VV {d{H$aUm| H$s Amd•{Œm n VWm
{ZamoYr {d^d V _| J´m\$ ZrMo {MÃ _| Xem©E AZwgma {X`m J`m h° :

AmB›ÒQ>mBZ Ho$ ‡H$me{d⁄wV≤ g_rH$aU H$m Cn`moJ H$aHo$ {ZÂZ{b{IV ‡ÌZm| Ho$ CŒma Xr{OE :

(H$) aoImAm| H$s ‡dUVm ä`m {Z{X©Ô> H$aVr h°? XmoZm| aoImAm| Ho$ {bE ‡dUVm g_mZ ä`m| h°?

(I) {ZamoYr {d^d Aj na J´m\$ H$m AßVÖIßS> ä`m {ZÍ${nV H$aVm h°?

(J) X Am°a Y _| go {H$g n•> H$m H$m ©̀-\$bZ A{YH$ h° Am°a ä`m|?

27. Derive an expression for the electrical energy stored in a parallel-plate air

capacitor of capacitance C  when charged to a potential V .

The value of capacitance of an air capacitor is 8 mF. Two blocks of identical size

and dielectric constants k1 3= ·0 and k 2 6= ·0 now fill the space between the

plates of this parallel-plate capacitor as shown in the figure below :

Calculate the new value of capacitance. 6

C Ym[aVm Ho$ g_mßVa-flboQ> dm ẁ gßYm[aÃ H$mo {d^d V VH$ Amdo{eV H$aZo na Bg_| gßM{`V {d⁄wV≤ D$Om© 
Ho$ {bE EH$ Ï ß̀OH$ Ï ẁÀnfi H$s{OEü&

EH$ dm ẁ gßYm[aÃ H$s Ym[aVm H$m _mZ 8 mF h°ü& A~ gd©g_ Am_mn VWm namd°⁄wVmßH$ k1 3= ·0 Edß 
k 2 6= ·0 Ho$ Xmo JwQ>Ho$ bJmH$a Bg gßYm[aÃ H$s flboQ>m| Ho$ ~rM Ho$ ÒWmZ H$mo nyam ^a {X`m OmVm h°,
O°gm ZrMo {MÃ _| Xem©`m J`m h° :

gßYm[aÃ H$s ZB© Ym[aVm H$m n[aH$bZ H$s{OEü&
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Or / AWdm

(a) State the working principle of a moving-coil galvanometer. Draw its

labelled diagram. De rive an ex pres sion for the de flec tion shown by its

pointer in terms of cur rent be ing passed through it, num ber of turns of

the coil and the mag netic field.

(b) Define current sensitivity of a galvanometer. Write any two factors on

which it depends.

(H$) MbHw$ S>br Ymam_mnr H$m H$m ©̀-{g’m›V ~VmBEü& BgH$m Zm_mß{H$V {MÃ ~ZmBEü& BgHo$ gßHo$VH$ ¤mam 
‡X{e©V {djonU Ho$ {bE Bg_| ‡dm{hV hmoZo dmbr Ymam, Hw$ S>br _| \o$am| H$s gßª`m VWm
MwÂ~H$s` joÃ Ho$ nXm| _| EH$ Ï ß̀OH$ Ï ẁÀnfi H$s{OEü&

(I) Ymam_mnr H$s Ymam gwJ´m{hVm H$s n[a^mfm {b{IEü& CZ Xmo H$maH$m| H$mo ~VmBE, {OZ na `h {Z ©̂a 
H$aVr h°ü&

28. (a) What is meant by polarization of light? With the help of suitable diagram,

show that light waves are transverse in nature.

(b) State and explain Brewster’s law. The refractive index of a medium is 3.

Find the polarizing angle for a beam of unpolarized light incident on it

from air. 6

(H$) ‡H$me Ho$ YẃdU go ä`m VmÀn`© h°? Cn`w∫$ AmaoI H$s ghm`Vm go Xem©BE {H$ ‡H$me VaßJ|
AZw‡ÒW ‡H•${V H$s hmoVr h¢ü&

(I) ~óÏÒQ>a H$m {Z`_ ~VmBE Am°a CgH$s Ï`mª`m H$s{OE>ü& {H$gr _m‹`_ H$m AndV©ZmßH$ 3 h°ü& dm`w 
go BgHo$ n•> na Amn{VV AY´w{dV ‡H$me {H$aUnwßO Ho$ {bE Y´wdU H$moU Ho$ _mZ H$m n[aH$bZ
H$s{OEü&

29. (a) With the help of a circuit diagram, explain the working of an n-p-n

transistor as an amplifier in common-emitter configuration. Draw the

input and output waveforms.

(b) Name the logic gate represented by the following combination. Write the

truth table of the resulting gate :

6
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(H$) EH$ n[anW AmaoI ~ZmH$a n-p-n Q¥>mß{OÒQ>a H$s C^`{Z> CÀgO©H$ {d›`mg _| ‡dY©H$ Ho$ Í$n _|
H$m ©̀{d{Y g_PmBEü& {Zdoer Edß {ZJ©_ VaßJ-Í$n Xem©BEü&

(I) ZrMo {XE JE gß`moOZ ¤mam {ZÍ${nV VH©$ JoQ> H$m Zm_ ~VmBEü& n[aUm_r JoQ> H$s gÀ`mnZ gmaUr
Xr{OE :

30. (a) Differentiate between perfectly elastic collisions and perfectly inelastic

collisions. Is the linear momentum of bodies conserved in such collisions?

(b) A bullet of mass 10 g fired with an initial velocity of 500 ms-1 hits a 20 kg 

wooden block at rest and gets embedded into it.

(i) Calculate the velocity of the block after the impact.

(ii) How much energy is lost in the collision? 6

(H$) nyU©VÖ ‡À`mÒW gßKQ≤>Q> Edß nyU©VÖ A‡À`mÒW gßKQ≤>Q> _| ^oX H$s{OEü& ä`m Bg ‡H$ma Ho$ gßKQ≤>Q>m| _| 
qnS>m| Ho$ a°{IH$ gßdoJ gßa{jV ahVm h°?

(I) 500 ms-1 Ho$ ‡maß{^H$ doJ go J{V_mZ 10 g –Ï`_mZ H$s ~›XyH$ H$s EH$ Jmobr {dam_ _| aIo 

20 kg –Ï`_mZ Ho$ bH$ãS>r Ho$ EH$ JwQ>Ho$ go Q>H$amVr h° Am°a Bg_| g_m OmVr h°ü&

(i) JwQ>Ho$ H$m gßKQ≤>Q> Ho$ nÌMmV≤ doJ n[aH${bV H$s{OEü&

(ii) Bg gßKQ≤>Q> _| {H$VZm D$Om©-ımg hmoVm h°?
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 OLD 
This Question Paper contains 26 questions.

Bg ‡ÌZ-nÃ Ho$ A›VJ©V 26 ‡ÌZ h¢ü&

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 ‡ÌZm| H$mo hb H$aZm 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. How many centimetres make one hectometre? 1

{H$VZo g|Q>r_rQ>a Ho$ ~am~a EH$ hoäQ>mo_rQ>a hmoVm h°?

2. Two capacitors each of capacitance C  are connected in series. What will be the

equivalent capacitance of the combination? 1

Xmo gßYm[aÃ, {OZ_| ‡À òH$ H$s Ym[aVm C h°, loUrH´$_ _| OmoãS>o JE h¢ü& gß`moOZ H$s VwÎ` Ym[aVm {H$VZr
hmoJr?
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3. Name the process due to which energy is produced in stars. 1

Cg ‡H´$_ H$m Zm_ ~VmBE, {OgHo$ ¤mam Vmam| _| D$Om© O{ZV hmoVr h°ü&

4. What type of extrinsic semiconductor will be formed when aluminium is doped

in silicon? 1

Eobw{_{Z`_ H$mo {g{bH$Z _| An{_{lV H$aZo go {H$g ‡H$ma H$m ~m¯ AY©MmbH$ ~ZVm h°?

5. Draw stress-strain curve for rubber. What does this special shape of the curve

suggest? 2

a~a Ho$ {bE ‡{V~b-{dH•${V dH´$ ~ZmBEü& Bg dH´$ H$s {deof AmH•${V ä`m Bß{JV H$aVr h°?

6. Show that an electric dipole 
r
p when placed at an angle q to a uniform electric

field 
r
E  experiences a torque 

r r r
t = ´p E . 2

Xem©BE {H$ {H$gr EH$g_mZ {d⁄wV≤ joÃ 
r
E  _| Bggo q H$moU ~ZmVo h˛E aIo JE {d⁄wV≤ {¤Y´wd 

r
p na EH$

~b-AmKyU© 
r r r
t = ´p E  bJVm h°ü&

7. Three identical resistors each of resistance r are connected as shown in the

figure below. Find the equivalent resistance of the combination : 2

VrZ gd©g_ ‡{VamoYH$, {OZ_| go ‡À òH$ H$m ‡{VamoY r h°, ZrMo {MÃ _| Xem©E AZwgma naÒna OmoãS>o JE
h¢ü& gß`moOZ H$m VwÎ` ‡{VamoY kmV H$s{OE :

312/HIS/104A 17 [ P.T.O.

A r r rC

B D

A r r rC

B D



8. Two lenses are kept in contact. One of them is a concave lens of power 3 D and

the other a convex lens of power 4 D. Find the focal length of the combination. 2

Xmo b|gm| H$mo gÂnH©$ _| aIm J`m h°ü& BZ_| go EH$ 3 D j_Vm H$m AdVb b|g h° Am°a Xygam 4 D

j_Vm H$m CŒmb b|g h°ü& Bg gß`moOZ H$s \$moH$g Xyar kmV H$s{OEü&

9. Find the ratio of de Broglie wavelengths of alpha particle and proton when both

are accelerated through the same potential difference. 2

AÎ\$m H$U Am°a ‡moQ>m∞Z g_mZ {d^dmßVa na Àd[aV {H$E JE h¢ü& BZHo$ S>r ~´m∞Ωbr VaßJX°ø`m] H$m AZwnmV
kmV H$s{OEü&

10. Current gain of a transistor in common-base configuration is 0·98. Find its

current gain in common-emitter configuration. 2

C^`{Z> AmYma {d›`mg _| {H$gr Q¥>mß{OÒQ>a H$s Ymam bp„Y 0·98 h°ü& C^`{Z> CÀgO©H$ {d›`mg _|
BgH$s Ymam bp„Y kmV H$s{OEü&

11. Derive the expression showing variation of acceleration due to gravity g with

height h above the surface of the earth. Show that the value of g will be about 

1 2ms-  at a height 2R, where R is the radius of the earth. 4

n•œdr H$s gVh Ho$ D$na D±$MmB© h Ho$ gmW JwÈÀd Ho$ H$maU ÀdaU g Ho$ _mZ _| n[adV©Z Ho$ {bE Ï ß̀OH$ 
Ï ẁÀnfi H$s{OEü& Xem©BE {H$ 2R D±$MmB© na g H$m _mZ bJ^J 1 2ms-  ah OmEJm, Ohm± R n•œdr H$s

{Ã¡`m h°ü&

Or / AWdm

State and explain Kepler’s laws of planetary motion.

Mean radius of Pluto’s orbit is about 40 times the radius of the earth’s orbit.

How many earth years does Pluto take in going once around the sun?

J´hm| H$s J{V gÂ~›Yr Ho$flba Ho$ {Z`_ {b{IE Am°a CZH$s Ï`mª`m H$s{OEü&

flbyQ>mo H$s H$jm H$s _m‹` {Ã¡`m, n•œdr H$s H$jm H$s {Ã¡`m H$s bJ^J 40 JwZr h°ü& gy`© H$m EH$ M∏$a 
bJmZo _| flbyQ>mo H$mo {H$VZo n•œdr df© bJoßJo?
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12. The top of a slide is 2·5 m high. A 25 kg girl slides down the slide. What will be

her velocity when she reaches the ground? Explain with reason : 4

{H$gr {\$gbn≈>r H$m D$nar {gam 2·5 m D±$Mm h°ü& 25 kg H$s EH$ ~m{bH$m Bg na {\$gbVr h°ü& O~
dh {\$gbH$a µO_rZ na nh±̨MVr h°, Vmo CgH$m doJ ä`m hmoJm? CŒma VH©$ g{hV Xr{OE :

13. Describe the working of a venturi meter. Derive the expression used. 4

do›Qw>ar_mnr H$s H$m ©̀{d{Y H$m dU©Z H$s{OEü& ‡`w∫$ Ï ß̀OH$ Ï ẁÀnfi H$s{OEü&

14. State the assumptions of kinetic theory of gases. Write the expression for

pressure derived on the basis of this theory. Specify the names of symbols

used. 4

J°gm| Ho$ AUwJ{V {g’m›V H$s A{^YmaUmE± {b{IEü& Bg {g’m›V Ho$ AmYma na Xm~ Ho$ {bE Ï ẁÀnfi
Ï ß̀OH$ Xr{OE Am°a Bg_| ‡`w∫$ ‡VrH$m| Ho$ Zm_ ^r ~VmBEü&

15. Explain logically why—

(a) there is no change in the internal energy of an ideal gas during an

isothermal change;

(b) the temperature of an ideal gas decreases during adiabatic expansion. 4

VH©$ XoH$a Ï`mª`m H$s{OE {H$—

(H$) g_Vmnr` n[adV©Z Ho$ Xm°amZ {H$gr AmXe© J°g H$s Am›V[aH$ D$Om© _| n[adV©Z ä`m| Zht hmoVm;

(I) È’moÓ_ ‡gma Ho$ Xm°amZ {H$gr AmXe© J°g H$m Vmn H$_ ä`m| hmo OmVm h°ü&
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16. Discuss the motion of a positively charged particle in uniform magnetic field,

when the particle enters the field (a) parallel to field lines and (b) perpendicular

to field lines. 4

{H$gr EH$g_mZ MwÂ~H$s` joÃ _| J{V_mZ EH$ YZmdo{eV H$U H$s J{V H$m dU©Z H$s{OE, O~ `h H$U
joÃ _| (H$) joÃ aoImAm| Ho$ g_m›Va ‡{dÔ> hmoVm h° Am°a (I) joÃ aoImAm| Ho$ bÂ~dV≤ ‡{dÔ> hmoVm h°ü&

17. State the law of radioactive decay. Define half-life and decay constant. Write the 

relation between these two quantities. Draw radioactive decay curve. 4

ao{S>`moEopäQ>d j` {Z`_ {b{IEü& AYm©`w Am°a j` {Z`VmßH$ H$mo n[a^m{fV H$s{OEü& BZ Xmo am{e`m| Ho$
~rM gÂ~›Y ~VmBEü& ao{S>`moEopäQ>d j` dH´$ ~ZmBEü&

18. Draw the symbol, truth table, Boolean expression and diode implementation of

OR gate and explain how it is realized. 4

OR ¤ma H$m gßHo$V, gÀ`mnZ gmaUr, ~y{b`Z Ï ß̀OH$ VWm S>m`moS>m| ¤mam BgH$s aMZm {MÃ ~ZmH$a
Xem©BE Am°a g_PmBE {H$ `h H°$go H$m`© H$aVm h°>>ü&

19. A 2 kg body is moving with a constant velocity of 1 1ms-  up a rough inclined

plane (mk = 0·1) which is making an angle of 30º with the horizontal. (a) What is

the net force acting on the body? (b) How much force parallel to the plane is

applied on the body to keep it moving like this? ( )g = -10 2ms 5

2 kg –Ï`_mZ H$m H$moB© qnS> 1 1ms-  Ho$ AMa doJ go EH$ IwaXao AmZV Vb (mk = 0·1) na D$na

H$s Amoa J{V_mZ h°, Omo j°{VO go 30º H$m H$moU ~ZmVm h°ü& (H$) qnS> na Hw$b {H$VZm ~b bJm h°?
(I) Vb na Bg ‡H$ma MbVo ahZo Ho$ {bE Vb Ho$ g_m›Va Bg qnS> na {H$VZm ~b bJm`m J`m h°? 

( )g = -10 2ms

20. State Doppler effect. Discuss two applications of this effect. 5

S>m∞flba H$m ‡^md ~VmBEü& Bg ‡^md Ho$ Xmo AZw‡`moJm| H$m dU©Z H$s{OEü&
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21. In the series L-C-R circuit shown below, if the power factor is 1, find (a) the

r.m.s. value of current flowing through the circuit, (b) the phase difference

between voltage and current and (c) the natural frequency of L-C-R circuit : 5

ZrMo Xem©E JE loUrH´$_ L-C-R n[anW _| `{X e{∫$ JwUmßH$ 1 hmo, Vmo (H$) n[anW _| ‡dm{hV hmoZo
dmbr Ymam H$m dJ©-_m‹`-_yb _mZ, (I) dmoÎQ>Vm Am°a Ymam _| H$bmßVa Edß (J) L-C-R n[anW H$s
‡mH•${VH$ Amd•{Œm kmV H$s{OE :

Or / AWdm

A circular coil of radius R and number of turns N  is placed in a uniform

magnetic field B  at right angles to field lines. If the coil is rotated at a constant

angular velocity w about an axis normal to the field, derive the expression for

the magnitude of e.m.f. induced across the coil. Hence, explain how the value of 

e.m.f. will change when—

(a) the coil is stopped in any position;

(b) the speed of rotation of the coil is increased.

Give reason for your answer.

R {Ã¡`m VWm N \o$am| H$s EH$ d•ŒmmH$ma Hw$ S>br EH$ EH$g_mZ MwÂ~H$s` joÃ B H$s joÃ aoImAm| Ho$
bÂ~dV≤ aIr h°ü& `{X Bg Hw$ S>br H$mo joÃ Ho$ bÂ~dV≤ Aj Ho$ n[aVÖ {Z`V H$moUr` doJ w go Kw_m`m
OmE, Vmo Hw$ S>br Ho$ {gam| Ho$ ~rM ‡o[aV e.m.f. Ho$ n[a_mU Ho$ {bE Ï`ßOH$ Ï ẁÀnfi H$s{OEü& BgHo$
AmYma na Ï`mª`m H$s{OE {H$ e.m.f. Ho$ _mZ _| ä`m n[adV©Z hmoJm, O~—

(H$) Hw$ S>br H$mo {H$gr ^r pÒW{V _| bmH$a Kw_mZm ~›X H$a {X`m OmE;

(I) Hw$ S>br H$s KyU©Z-J{V H$mo ~ãT>m {X`m OmEü&

AnZo CŒma H$m H$maU Xr{OEü&
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22. How will the fringe width in Young’s double-slit experiment change when—

(a) blue light is used in place of yellow light;

(b) separation between the double slits is decreased;

(c) screen is brought closure to the double slits;

(d) width of the slits is decreased;

(e) the single source slit S is removed from the setup? 5

ß̀J Ho$ {¤{Par ‡`moJ _| q\´$O-Mm°ãS>mB© H°$go n[ad{V©V hmoVr h°, O~—

(H$) nrbo ‡H$me Ho$ ÒWmZ na Zrbm ‡H$me ‡ ẁ∫$ {H$`m OmVm h°;

(I) {¤{P[a`m| Ho$ ~rM n•W∏$aU KQ>m`m OmVm h°;

(J) nX} H$mo {¤{P[a`m| Ho$ {ZH$Q> bm`m OmVm h°;

(K) {P[a`m| H$s Mm°ãS>mB© H$_ H$s OmVr h°;

(L>) ‡`moJ Ï`dÒWm go EH$b ÚmoV {Par S H$mo hQ>m {b`m OmVm 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 Sys tem )

( BboäQ¥>m∞{ZH$s VWm gßMma Ï`dÒWm )

23. How is the sensitivity of an antenna related to S/N ratio? 1

{H$gr E|Q>oZm H$s gwJ´m{hVm CgHo$ S/N AZwnmV na {H$g ‡H$ma {Z ©̂a H$aVr h°?

24. Give any two advantages of a LAN system. 2

LAN ‡Umbr Ho$ H$moB© Xmo bm^ ~VmBEü&

25. Which two great features of human brain are used in the working of television? 4

_mZd _pÒVÓH$ Ho$ {H$Z Xmo {d{eÔ> bjUm| H$m Cn`moJ Q>obr{dOZ H$s H$m ©̀{d{Y _| {H$`m J`m h°?

26. (a) What is a transducer? State its two functions.

(b) What is meant by an automatic control system? Describe the two types of

control systems. 5

(H$) Q¥>mßgS>Áyga ä`m hmoVm h°? BgHo$ Xmo ‡H$m ©̀ {b{IEü&

(I) ÒdMm{bV {Z ß̀ÃU ‡Umbr go ä`m VmÀn ©̀ h°? {Z ß̀ÃU ‡Um{b`m| Ho$ Xmo ‡H$mam| H$m dU©Z H$s{OEü&
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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. What frequencies are normally used for video recording? 1

X•Ì` A{^boIZ (dr{S>`mo [aH$m∞{S>™J) Ho$ {bE ‡m`Ö {H$Z Amd•{Œm`m| H$m Cn`moJ {H$`m OmVm h°?

24. Name any two photosensitive materials. Which of the two is more sensitive to

light? 2

{H$›ht Xmo ‡H$megßdoXr nXmWm] Ho$ Zm_ {b{IEü& BZ_| H$m°Z-gm nXmW© A{YH$ ‡H$megwJ́mhr h°?

25. Give the limitations of video recording on magnetic media. 4

MwÂ~H$s` _m‹`_ na dr{S>`mo [aH$m∞{S>™J H$s gr_mAm| H$m CÑoI H$s{OEü&

26. Draw labelled schematic diagram of a simple lens camera and name its main

parts and their functions. 5

gmYmaU b|g H°$_am H$m Zm_mß{H$V ‡mÍ${nH$ AmaoI ~ZmBE Am°a BgHo$ _wª` ^mJm| Ho$ Zm_ VWm ‡H$m`©
{b{IEü&

H H H
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