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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & Bg àíZ-nÌ _| Hw$b 26 àíZ h¢ & 

(ii) Bg àíZ-nÌ Ho$ 5 ^mJ h¢ : IÊS> A, IÊS> ~, IÊS> g, IÊS> X Am¡a IÊS> ` & 

(iii) IÊS> A _| 5 àíZ h¢, àË`oH$ H$m 1 A§H$ h¡ & IÊS> ~ _| 5 àíZ h¢, àË`oH$ Ho$ 2 A§H$ h¢ & 
IÊS> g _| 12 àíZ h¢, àË`oH$ Ho$ 3 A§H$ h¢ & IÊS> X _| 4 A§H$ H$m EH$ _yë`mYm[aV àíZ 
h¡ Am¡a IÊS> ` _| 3 àíZ h¢, àË`oH$ Ho$ 5 A§H$ h¢ &  

(iv) àíZ-nÌ _| g_J« na H$moB© {dH$ën Zht h¡ & VWm{n, Xmo A§H$m| dmbo EH$ àíZ _|, VrZ A§H$m| 
dmbo EH$ àíZ _| Am¡a nm±M A§H$m| dmbo VrZm| àíZm| _| AmÝV[aH$ M`Z àXmZ {H$`m J`m h¡ & 
Eogo àíZm| _| AmnH$mo {XE JE M`Z _| go Ho$db EH$ àíZ hr H$aZm h¡ & 

(v) Ohm± Amdí`H$ hmo Amn {ZåZ{b{IV ^m¡{VH$ {Z`Vm§H$m| Ho$ _mZm| H$m Cn`moJ H$a gH$Vo h¢ : 

 c = 3  108 m/s 

 h = 6.63  10–34 Js 

 e = 1.6  10–19 C 

 o = 4  10–7 T m A–1 

 o = 8.854  10–12 C2 N–1 m–2  

 

o
4

1


 = 9  109 N m2 C–2 

 me = 9.1  10–31 kg 

 Ý`yQ´>m°Z H$m Ðì`_mZ = 1.675  10–27 kg 

 àmoQ>m°Z H$m Ðì`_mZ = 1.673  10–27 kg 

 AmdmoJmÐmo g§»`m = 6.023  1023 à{V J«m_ _mob 

 ~moëQ²>µO_mZ {Z`Vm§H$ = 1.38  10–23 JK–1 
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General Instructions : 

(i) All questions are compulsory. There are 26 questions in all.  

(ii) This question paper has five sections : Section A, Section B, Section C, 

Section D and Section E. 

(iii) Section A contains five questions of one mark each, Section B contains 

five questions of two marks each, Section C contains twelve questions of 

three marks each, Section D contains one value based question of  

four marks and Section E contains three questions of five marks each. 

(iv) There is no overall choice. However, an internal choice has been provided 

in one question of two marks, one question of three marks and all the three 

questions of five marks weightage. You have to attempt only one of the 

choices in such questions. 

(v) You  may use the following values of physical constants wherever 

necessary : 

 c = 3  108 m/s 

 h = 6.63  10–34 Js 

 e = 1.6  10–19 C 

 o = 4  10–7 T m A–1 

 o = 8.854  10–12 C2 N–1 m–2   

 

o
4

1


= 9  109 N m2 C–2 

 me = 9.1  10–31 kg 

 Mass of neutron = 1.675  10–27 kg 

 Mass of proton = 1.673  10–27 kg 

 Avogadro’s number = 6.023  1023 per gram mole 

 Boltzmann constant = 1.38  10–23 JK–1 
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IÊS> A 

SECTION A 

1. {H$gr Hw§$S>br Ho$ ‘ñdàoaH$Ëd’ nX H$s n[a^mfm Xr{OE & BgH$m Eg.AmB©. (S.I.) _mÌH$ 

{b{IE & 1 

Define the term ‘self-inductance’ of a coil. Write its S.I. unit.  

2. ñdÀN AmH$me _| Zrbo a§J H$s àYmZVm Š`m| hmoVr h¡ ? 1 

Why does bluish colour predominate in a clear sky ? 

3. YmVw Ho$ {H$gr Vma Ho$ {bE Xmo {d{^Þ Vmnm| T1 VWm T2 na I – V AmboI (J«mµ\$) {MÌ _| 

Xem©E JE h¢ & BZ XmoZm| Vmnm| _| go H$m¡Z-gm Vmn Xÿgao go H$_ h¡ Am¡a Š`m| ? 1 

       

I – V graph for a metallic wire at two different temperatures, T1 and T2 is 

as shown in the figure. Which of the two temperatures is lower and why ?  

       

4. Q>obrµ\$moZ g§Mma _| {H$g _yb g§Mma {d{Y H$m Cn`moJ hmoVm h¡ ? 1 

Which basic mode of communication is used for telephonic 

communication ?   

5. pñWa-d¡ÚwV joÌ aoImE± g§d¥V (~§X) nme Š`m| Zht ~ZmVr h¢ ? 1 

Why do the electrostatic field lines not form closed loops  ?  
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IÊS> ~ 

SECTION B 

6. hmBS´>moOZ na_mUw _| O~ H$moB© BboŠQ´>m°Z V¥Vr` CÎmo{OV AdñWm go Ý`yZV_ D$Om© AdñWm _| 
g§H«$_U H$aVm h¡, Vmo Cg BboŠQ´>m°Z go gå~Õ Xo ~«m°½br Va§JX¡¿`© _| Š`m n[adV©Z hmoJm ? 

AnZo CÎma H$s nwpîQ> Ho$ {bE H$maU {b{IE & 2 

When an electron in hydrogen atom jumps from the third excited state to 

the ground state, how would the de Broglie wavelength associated with 

the electron change ? Justify your answer. 

7. àgmaU go nhbo {ZåZ Amd¥{Îm g§Ho$Vm| H$mo Cƒ Amd¥{Îm g§Ho$Vm| _| _mSw>bZ H$s Amdí`H$Vm Ho$ 
Am¡{MË` Ho$ {bE, Xmo H$maH$m| H$m CëboI H$s{OE &  2 

Write two factors which justify the need of modulating a low frequency 

signal into high frequencies before transmission.                    

8. AmaoI _| Xem©E JE {dÚwV² n[anW Omb _|, ^wOm BE go {dÚwV² n«dmh Z hmoZo H$s pñW{V _|, 
{~ÝXþAm| A VWm D Ho$ ~rM {d^dmÝVa H$m _mZ, {H$aImo\$$ Ho$ {Z`_m| Ho$ Cn`moJ go kmV 
H$s{OE & 2 

  

Use Kirchhoff ’s rules to determine the potential difference between the 

points A and D when no current flows in the arm BE of the electric 

network shown in the figure. 
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9. EH$ g§`wº$ gyú_Xeu ~ZmZo Ho$ {bE AmnH$mo 1.25 cm VWm 5 cm \$moH$g Xÿ[a`m| Ho$ Xmo 

A{^gmar b|g {XE JE h¢ & `{X Bg gyú_Xeu go 30 AmdY©Z j_Vm àmßV H$aZr hmo, Vmo 

A{^Ñí`H$ VWm Zo{ÌH$m Ho$ ~rM H$s Xÿar kmV H$s{OE &  2 

AWdm 

 {H$gr N>moQ>o XÿaXeu Ho$ A{^Ñí`H$ b|g VWm Zo{ÌH$m H$s \$moH$g Xÿ[a`m± H«$_e: 150 cm VWm  

5 cm h¢ & gm_mÝ` g§`moOZ _| Xya pñWV dñVwAm| H$mo XoIZo Ho$ {bE XÿaXeu H$s AmdY©Z 

j_Vm {H$VZr hmoJr ? 

 `{X Bg XÿaXeu go 3 {H$bmo_rQ>a Xÿa pñWV 100 m D±$Mo Q>mda (_rZma) H$mo XoIm OmE, Vmo 

A{^Ñí`H$ b|g Ûmam ~ZmE JE Q>mda Ho$ à{V{~å~ H$s D±$MmB© {H$VZr hmoJr ? 2 

You are given two converging lenses of focal lengths 1·25 cm and 5 cm to 

design a compound microscope. If it is desired to have a magnification of 

30, find out the separation between the objective and the eyepiece. 

OR     

A small telescope has an objective lens of focal length 150 cm and 

eyepiece of focal length 5 cm. What is the magnifying power of the 

telescope for viewing distant objects in normal adjustment ?  

If this telescope is used to view a 100 m tall tower 3 km away, what is the 

height of the image of the tower formed by the objective lens ? 

10. hmBS´>moOZ na_mUw Ho$ ñnoŠQ´>_ _| ~m_a loUr H$s g~go H$_ (Ý`yZV_) Va§JX¡¿`© H$m _mZ 

n[aH${bV H$s{OE & `h Va§JX¡¿`© hmBS´>moOZ na_mUw Ho$ ñnoŠQ´>_ Ho$ {H$g ^mJ (Adaº$, 

Ñí`, nam~¢JZr) _| hmoJr ? 2 

Calculate the shortest wavelength in the Balmer series of hydrogen atom. 

In which region (infra-red, visible, ultraviolet) of hydrogen spectrum does 

this wavelength lie ?  
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IÊS> g 

SECTION C 

11. AmaoI _| Xem©E JE n[anW _|, g§Ym[aÌ C2 H$m {d^dmÝVa VWm Bg_| g§{MV D$Om© H$m _mZ 

n[aH${bV H$s{OE & {X`m J`m h¡, A na {d^d 90 V, C1 = 20 F, C2 = 30 F VWm  

C3 = 15 F. 3 

  

Calculate the potential difference and the energy stored in the capacitor 

C2  in the circuit shown in the figure. Given potential at A is 90 V, 

C1 = 20 F,  C2 = 30 F  and  C3 = 15 F. 

  

12. {H$gr MmbH$ _| Amdoe dmhH$m| Ho$ Andmh doJ VWm {dlm§{V H$mb Ho$ ~rM gå~ÝY kmV 
H$s{OE & 

 L bå~mB© H$m EH$ MmbH$, ‘E’ {dÚwV²-dmhH$ ~b (B.E_.E\$.) Ho$ EH$ S>r.gr. (d.c.) òmoV 

go Ow‹S>m h¡ & `{X ‘E’ H$mo pñWa aIVo hþE, MmbH$ (Vma) H$mo ItMH$a CgH$s bå~mB© VrZ 
JwZm H$a Xr OmE, Vmo ñnîQ> H$s{OE {H$ Andmh doJ na Š`m à^md hmoJm & 3 

Find the relation between drift velocity and relaxation time of charge 

carriers in a conductor.  

A conductor of length L is connected to a d.c. source of emf ‘E’. If the 

length of the conductor is tripled by stretching it, keeping ‘E’ constant, 

explain how its drift velocity would be affected.  

13. ñnîQ> H$s{OE {H$ AY«w{dV àH$me {H$gr nmoboam°BS> go hmoH$a JwµOaZo Ho$ níMmV² a¡{IH$V: 
Y«w{dV H¡$go hmo OmVm h¡ & 

(i) I0 Vrd«Vm H$m AYw«{dV àH$me {H$gr nmoboam°BS> P1 na Amn{VV hmoVm h¡ {OgH$mo EH$ 

AÝ` nmoboam°BS> P2 Ho$ nmg aIm OmVm h¡ {OgH$m nm[aV-Aj P1 Ho$ nm[aV-Aj Ho$ 
g_mÝVa h¡ & P2 H$mo Bgr AdñWm _| pñWa aIVo hþE, `{X P1 H$mo Kw_m`m OmE, Vmo 

nmoboam°BS>m| P1 VWm P2 go nmaJ{_V àH$me H$s Vrd«VmAm|, H«$_e: I1 VWm I2 _| Š`m 

n[adV©Z hmoJm ? 

(ii) I1 VWm I2 Vrd«VmAm| Ho$ ~rM gå~ÝY {b{IE & 3 
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State clearly how an unpolarised light gets linearly polarised when 

passed through a polaroid. 

(i) Unpolarised light of intensity I0 is incident on a polaroid P1 which 

is kept near another polaroid P2 whose pass axis is parallel to that 

of P1. How will the intensities of light, I1 and I2, transmitted by the 

polaroids P1 and P2 respectively, change on rotating P1 without 

disturbing P2 ? 

(ii) Write the relation between the intensities I1 and I2. 

14. _mSw>bZ gyMH$m§H$ H$mo n[a^m{fV H$s{OE & ì`dhma _| BgH$m _mZ EH$ (1) go H$_ Š`m| aIm 

OmVm h¡ ? 

 1.5 MHz Amd¥{Îm VWm 50 V Am`m_ H$s EH$ dmhH$ Va§J H$mo 10 kHz Amd¥{Îm H$s {H$gr 
Á`mdH«$s` Va§J Ûmam _mSw>{bV {H$`m OmVm h¡ {Oggo 50% Am`m_ _mSw>bZ CËnÞ hmoVm h¡ & 
Am`m_ _mSw>{bV (A.M.) Va§J Ho$ Am`m_ VWm CËnÞ nmíd© ~¢S>m| H$s Amd¥{Îm`m| H$m n[aH$bZ 
H$s{OE &  3 

Define modulation index. Why is its value kept, in practice, less than 

one ? 

A carrier wave of frequency 1·5 MHz and amplitude 50 V is modulated by 

a sinusoidal wave of frequency 10 kHz producing 50% amplitude 

modulation. Calculate the amplitude of the AM wave and frequencies of 

the side bands produced.  

15. x-Aj Ho$ AZw{Xe, YZmË_H$ {Xem _| EH$ EH$g_mZ Mwå~H$s` joÌ 

B  ñWm{nV {H$`m OmVm 

h¡ &  ‘q’ Amdoe VWm ‘m’ Ðì`_mZ H$m EH$ H$U, 

v  doJ go Bg joÌ _| _yb-{~ÝXþ na X-Y 

Vb _| Bg àH$ma àdoe H$aVm h¡ {H$ BgHo$ doJ-Ad`d, Mwå~H$s` joÌ 

B  Ho$ AZw{Xe VWm 

CgHo$ bå~dV², XmoZm| hr {XemAm| _| h¢ & H$maU XoVo hþE Bg H$U Ho$ àjon-nW H$m AZwaoIU  
H$s{OE & Bg H$U Ûmam Mwå~H$s` joÌ Ho$ AZw{Xe, EH$ MŠH$a _| V` H$s JB© Xÿar Ho$ {bE 

ì`§OH$ kmV H$s{OE & 3 

A uniform magnetic field 

B  is set up along the positive x-axis. A particle 

of charge ‘q’ and mass ‘m’ moving with a velocity 

v  enters the field at 

the origin in X-Y plane such that it has velocity components both along 

and perpendicular to the magnetic field .B


 Trace, giving reason, the 

trajectory followed by the particle. Find out the expression for the 

distance moved by the particle along the magnetic field in one rotation. 
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16. (a) {XE JE loUr Eb.gr.Ama. (LCR) n[anW _| {dÚwV² Ymam VWm dmoëQ>Vm _| H$bmÝVa 
H$m _mZ {ZYm©[aV H$s{OE & 

           

(b) n[aH${bV H$s{OE {H$ Bg n[anW _| g§Ym[aÌ C Ho$ gmW {H$VZr Ym[aVm H$m EH$ 

A{V[aº$ g§Ym[aÌ Omo‹S>m OmE {H$ n[anW H$m e{º$ JwUm§H$ EH$ (1) hmo OmE & 3 

(a) Determine the value of phase difference between the current and 

the voltage in the given series LCR circuit. 

           

(b) Calculate the value of the additional capacitor which may be joined 

suitably to the capacitor C that would make the power factor of the 

circuit unity. 

17. Eopån`a Ho$ n[anWr` {Z`_ Ho$ ì`mnH$sH¥$V ê$n Ho$ {bE ì`§OH$ {b{IE & BgHo$ _hÎd na 
MMm© H$s{OE Am¡a g§jon _| dU©Z H$s{OE {H$ {dñWmnZ Ymam H$s A{^YmaUm H$mo, {H$gr 
{dÚwV² n[anW _| {H$gr g§Ym[aÌ Ho$ Amdo{eV d AZmdo{eV hmoZo H$s KQ>Zm Ûmam H¡$go g_Pm`m 
Om gH$Vm h¡ & 3 

Write the expression for the generalized form of Ampere’s circuital law. 

Discuss its significance and describe briefly how the concept of 

displacement current is explained through charging/discharging of a 

capacitor in an electric circuit.  

18. hmBJoÝg Ho$ {gÕmÝV Ho$ Cn`moJ go `h Xem©BE {H$ H$moB© g_Vb Va§JmJ« gKZ _mÜ`_ go {dab 
_mÜ`_ _| H¡$go g§M[aV hmoVm h¡ & Bggo ñZ¡b Ho$ AndV©Z {Z`_ H$m gË`mnZ H$s{OE & 3 

Use Huygens’ principle to show how a plane wavefront propagates from a 

denser to rarer medium. Hence verify Snell’s law of refraction. 
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19. `hm± Xem©E JE AmaoI _| P VWm Q JoQ>m| (Ûmam|) H$mo nhMm{ZE & BZHo$ Xem©E JE JoQ>m| (Ûmam|) 

Ho$ g§`moOZ Ho$ {bE gË`_mZ gmaUr ~ZmBE & 

 

 Bg n[anW H$mo {Zê${nV H$aZo Ho$ {bE Vwë` JoQ> (Ûma) H$m Zm_ {b{IE VWm CgH$m VH©$ 
àVrH$ {b{IE & 3 

Identify the gates P and Q shown in the figure. Write the truth table for 

the combination of the gates shown. 

 

Name the equivalent gate representing this circuit and write its logic 

symbol.        

20. {H$gr gr.B©. (C.E.) Q´>m§{µOñQ>a àdY©H$ H$m n[anW AmaoI ~ZmBE & BgH$s H$m`©{d{Y H$mo 
g§jon _| ñnï> H$r{OE VWm Bg àdY©H$ H$s (i) Ymam bpãY, (ii) dmoëQ>Vm bpãY Ho$ {bE 

ì`§OH$ {b{IE & 3 

Draw a circuit diagram of a C.E. transistor amplifier. Briefly explain its 

working and write the expression for (i) current gain, (ii) voltage gain of 

the amplifier. 

21. (a) >Zm{^H$s` ~b Ho$ VrZ A{^bj{UH$ JwU {b{IE & 

(b) EH$ Ý`ypŠbAm°Z `w½_ Ho$ n¥WŠH$aU Ho$ \$bZ Ho$ ê$n _| pñW{VO D$Om© H$m EH$ 
AmboI ~ZmBE & CZ Xmo _hÎdnyU© {ZîH$fm] H$mo {b{IE Omo Bg AmboI (J«mµ\$) go 

{ZH$mbo Om gH$Vo h¢ & 3 

(a) Write three characteristic properties of nuclear force.  

(b) Draw a plot of potential energy of a pair of nucleons as a function 

of their separation. Write two important conclusions that can be 

drawn from the graph. 
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22. (a) àH$me-{dÚwV² à^md H$s n[aKQ>Zm _| VrZ àm`mo{JH$ AÜ``Z go ào{jV bjUm| H$m 
g§jon _| dU©Z H$s{OE & 

(b) g§jon _| MMm© H$s{OE {H$ BZ bjUm| H$s ì`m»`m, àH$me Ho$ Va§J {gÕmÝV Ûmam Š`m| 
Zht hmo gH$Vr & 3 

AWdm  

(a) µ\$moQ>m°Zm| Ho$ CZ _w»` JwUY_mªo H$m CëboI H$s{OE {OZH$m Cn`moJ AmBÝñQ>mBZ Ho$ 
àH$me-{dÚwV² g_rH$aU H$mo ñWm{nV H$aZo _| {H$`m OmVm h¡ & 

(b) Bg g_rH$aU go (i) Xohbr Amd¥{Îm VWm (ii) {ZamoYr {d^d H$s YmaUmAm| H$s ì`m»`m 

H$s{OE & 3 

(a) Describe briefly three experimentally observed features in the 

phenomenon of photoelectric effect. 

(b) Discuss briefly how wave theory of light cannot explain these 

features.   

OR 

(a) Write the important properties of photons which are used to 

establish Einstein’s photoelectric equation. 

(b) Use this equation to explain the concept of (i) threshold frequency 

and (ii) stopping potential. 

IÊS> X 

SECTION D  

23. EH$ {XZ àmV:H$mb _| EH$ d¥Õ ì`{º$ Z§Jo nm±d AnZo Ka _| nmda gßbmB© Ho$ _oZ-pñdM Ho$ 
{dÚwV²-â`yµO H$mo ~XbZo H$m à`ËZ H$a ahm Wm & EH$mEH$ dh MrIH$a µ\$e© na {Ja n‹S>m & 
MrI gwZH$a CgH$s nËZr ghm`Vm Ho$ {bE {MëbmB© & Cgo gwZH$a CZHo$ n‹S>mogr H$m ~oQ>m 
A{Zb OyVo nhZH$a dhm± nh±þMm Am¡a bH$‹S>r H$s N>‹S>r go CgZo _oZ gßbmB© Ho$ pñdM H$mo ~ÝX 
H$a {X`m &   

 {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 4 

(i) ^maV _| Kam| _| {dÚwV² _oZ gßbmB© H$s dmoëQ>Vm VWm Amd¥{Îm {H$VZr h¡ ? 
(ii) AmOH$b {OZ {dÚwV² `w{º$`m| H$m h_ Cn`moJ H$aVo h¢, CZ_| go A{YH$m§e H$mo E.gr. 

(àË`mdVu Ymam) dmoëQ>Vm H$s Amdí`H$Vm hmoVr h¡ & Š`m| ? 
(iii) Š`m S>r.gr. (d.c.) dmoëQ>Vm Ho$ _mZ Ho$ Cƒ`Z (~‹T>mZo) Ho$ {bE Q´>m§g\$m°_©a H$m 

Cn`moJ hmo gH$Vm h¡ ? 
(iv) AnZo H$m`© go A{Zb Ûmam àX{e©V Xmo JwUm| H$m CëboI H$s{OE &  
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One morning an old man walked bare-foot to replace the fuse wire in kit 

kat fitted with the power supply mains for his house. Suddenly he 

screamed and collapsed on the floor. His wife cried loudly for help. His 

neighbour’s son Anil heard the cries and rushed to the place with shoes 

on. He took a wooden baton and used it to switch off the main supply.       

Answer the following questions :  

(i) What is the voltage and frequency of mains supply in India ?  

(ii) These days most of the electrical devices we use require a.c. 

voltage. Why ?  

(iii) Can a transformer be used to step up d.c. voltage ?  

(iv) Write two qualities displayed by Anil by his action.   

IÊS> ` 
SECTION E      

24. (a) {dÚwV² âbŠg H$mo n[a^m{fV H$s{OE & BgH$m Eg.AmB©. (S.I.) _mÌH$ {b{IE & 

‘‘pñWa-d¡Úw{VH$s _| JmCg H$m {Z`_ {H$gr ^r AmH$ma `m gmBµO (Am_mn) Ho$ g§d¥V 

n¥îR>m| Ho$ {bE gË` h¡ &’’ EH$ Cn ẁº$ CXmhaU H$s ghm`Vm go Bg H$WZ H$s nwpîQ> 
H$s{OE &  

(b) JmCg Ho$ {Z`_ Ho$ Cn`moJ Ûmam {gÕ H$s{OE {H$ EH$g_mZ Amdo{eV Jmobr` H$moe 
(Imob) Ho$ ^rVa {dÚwV²-joÌ H$m _mZ eyÝ` hmoVm h¡ & 5 

AWdm 

(a) {H$gr g_mÝVa n{Å>H$m (ßboQ>) g§Ym[aÌ _| g§{MV D$Om© Ho$ {bE ì`§OH$ ì`wËnÞ 
H$s{OE & Bggo {H$gr {dÚwV²-joÌ Ho$ D$Om© KZËd Ho$ {bE ì`§OH$ àmßV H$s{OE & 

(b) nyU© ê$n go Amdo{eV EH$ g_mÝVa n{Å>H$m (ßboQ>) g§Ym[aÌ H$mo EH$ AÝ` gd©g_ 

(R>rH$ Bgr àH$ma Ho$) AZmdo{eV g§Ym[aÌ Ho$ Xmo {gam| go Omo‹S>m J`m h¡ & `h Xem©BE 
{H$ Bg g§`moOZ _| g§{MV D$Om© H$m _mZ àmaå^ _| Amdo{eV (EH$b) g§Ym[aÌ _| 

g§{MV D$Om© Ho$ _mZ go H$_ hmoJm & 5 

(a) Define electric flux. Write its S.I. unit.  

 ‘‘Gauss’s law in electrostatics is true for any closed surface, no 

matter what its shape or size is.’’ Justify this statement with the 

help of a suitable example.  
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(b) Use Gauss’s law to prove that the electric field inside a uniformly 

charged spherical shell is zero.  

OR 

(a) Derive the expression for the energy stored in a parallel plate 

capacitor. Hence obtain the expression for the energy density of the 

electric field.          

(b) A fully charged parallel plate capacitor is connected across an 

uncharged identical capacitor. Show that the energy stored in  

the combination is less than that stored initially in the single 

capacitor.  

25. Zm_m§{H$V AmaoI H$s ghm`Vm go {H$gr Mb Hw§$S>br Ymam_mnr (J¡ëdoZmo_rQ>a) Ho$ H$m`©H$mar 
{gÕmÝV VWm H$m`©{d{Y H$mo ñnï> H$s{OE & Bg_| (i) EH$g_mZ Aar` ({ÌÁ`) Mwå~H$s` joÌ, 
(ii) Z_© bm¡h H«$moS> H$m Š`m àH$m`© h¡ ?  

 {H$gr Ymam_mnr (J¡ëdoZmo_rQ>a) Ho$ {bE CgH$s (i) Ymam gwJ«m{hVm VWm (ii) dmoëQ>Vm gwJ«m{hVm 

nXm| H$s n[a^mfm Xr{OE & Ymam gwJ«m{hVm _| d¥{Õ go dmoëQ>Vm gwJ«m{hVm H$m ~‹T>Zm Amdí`H$ 
Š`m| Zht h¡ ? 5 

AWdm 

(a) {H$gr 

ld bå~mB© Ho$ Ad`d go I Ymam àdm{hV hmo ahr h¡ & Bggo 


r  Xÿar na 

Mwå~H$s` joÌ 

B  Ho$ {bE EH$ ì §̀OH$ g{Xe ê$n _|, ~m`mo – gmdQ>© {Z`_ Ho$ 

Cn`moJ go {b{IE &  

 Bggo R {ÌÁ`m Ho$ {H$gr nme (byn) Ho$ Ho$ÝÐ go CgH$s Aj Ho$ AZw{Xe, x Xÿar na 

pñWV, {H$gr {~ÝXþ P na Mwå~H$s` joÌ Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE, `{X Bg 

nme go {dÚwV² Ymam àdm{hV hmo ahr h¡ & 

(b) ñnîQ> H$s{OE {H$ ~m`mo – gmdQ>© {Z`_ go, Eopån`a Ho$ n[anWr` {Z`_ H$mo g_mH$bZ 
(B§Q´>rJ«b) ê$n _| `Wm, 

  

B .


ld  =  oI 

 Ho$ ê$n _| H¡$go ì`º$ {H$`m Om gH$Vm h¡, Ohm± I Cg n¥îR> go hmoH$a JwµOaZo dmbr 

Hw$b Ymam h¡ &  5 
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Explain, using a labelled diagram, the principle and working of a moving 

coil galvanometer. What is the function of (i) uniform radial magnetic 

field, (ii) soft iron core ? 

Define the terms (i) current sensitivity and (ii) voltage sensitivity of a 

galvanometer. Why does increasing the current sensitivity not 

necessarily increase voltage sensitivity ?  

OR  

(a) Write, using Biot – Savart law, the expression for the magnetic 

field 

B  due to an element 


ld  carrying current I at a distance 


r  

from it in a vector form. 

 Hence derive the expression for the magnetic field due to a current 

carrying loop of radius R at a point P distant x from its centre 

along the axis of the loop.        

 (b) Explain how Biot – Savart law enables one to express the Ampere’s 

circuital law in the integral form, viz.,  

  

B .


ld  =  oI  

 where I is the total current passing through the surface.  

26. (a) Xmo H$bmgå~Õ òmoVm| S1 VWm S2 H$s EH$dUu Va§J| CËnÞ H$aZo go ì`{VH$aU n¡Q>Z© 

~ZVm h¡ & _mZ br{OE S1 Ûmam CËnÞ Va§J H$m {dñWmnZ, 

       Y1 = a cos t  VWm S2 Ûmam CËnÞ {dñWmnZ,  

       Y2 = a cos (t + )  h¡o & 

  {H$gr {~ÝXþ na n[aUm_r {dñWmnZ Ho$ Am`m_ Ho$ {bE ì`§OH$ àmßV H$s{OE Am¡a 

Xem©BE {H$ Cg {~ÝXþ na Vrd«Vm,  

       I = 4a2 cos2 /2, hmoJr & 

  Bggo g§nmofr VWm {dZmer ì`{VH$aU Ho$ {bE à{V~ÝY (eVªo) ñWm{nV H$s{OE & 

(b) `§J Ho$ {Û-{Par à`moJ _| ì`{VH$aU q\«$Om| na Š`m à^md hmoVm h¡, O~ (i) òmoV {Par 

H$s Mm¡‹S>mB© ~‹T>m Xr OmE; (ii) EH$dUu òmoV Ho$ ñWmZ na ídoV àH$me H$m òmoV {b`m 

OmE ? 5 

AWdm 
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(a) `hm± Xem©E JE AmaoI _|, àH$me H$s EH$ {H$aU ‘PQ’, H$m±M Ho$ {àµÁ_ ABC Ho$ 
\$bH$ AB na Amn{VV hmoH$a \$bH$ AC go {ZJ©V hmoVr h¡ & Bg {H$aU Ho$ _mJ© H$m 
AZwaoIU H$s{OE & Xem©BE {H$  

   i +  e =  A +    

 Ohm±  VWm e H«$_e: {dMbZ H$moU d {ZJ©V H$moU H$mo {Zê${nV H$aVo h¢ &  

 

 AmnVZ H$moU Ho$ gmW {dMbZ H$moU Ho$ n[adV©Z H$mo Xem©Zo Ho$ {bE EH$ J«mµ\$ 

(AmboI) ~ZmBE &    H$m _mZ Ý`yZV_ hmoZo Ho$ {bE eV© (à{V~ÝY) H$m CëboI 
H$s{OE & 

(b) {àµÁ_ Ho$ H$moU (A) H$m _mZ Ý ỳZV_ {dMbZ H$moU (m) Ho$ ~am~a hmoZo H$s AdñWm 
_| H$m±M Ho$ {àµÁ_ Ho$ AndV©Zm§H$ () VWm  A Ho$ ~rM gå~ÝY àmßV H$s{OE & 

Bggo {àµÁ_ H$moU A H$m _mZ 60 hmoZo Ho$ {bE AndV©Zm§H$ H$m _mZ àmßV H$s{OE & 5 

(a) Consider two coherent sources S1 and S2 producing monochromatic 

waves to produce interference pattern. Let the displacement of the 

wave produced by S1 be given by  

  Y1 = a cos t  

 and the displacement by S2 be  

  Y2 = a cos (t + ).  

 Find out the expression for the amplitude of the resultant 

displacement at a point and show that the intensity at that point 

will be  

  I = 4a2 cos2 /2.  

 Hence establish the conditions for constructive and destructive 

interference.   
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(b) What is the effect on the interference fringes in Young’s double slit 

experiment when (i) the width of the source slit is increased;  

(ii) the monochromatic source is replaced by a source of white  

light ?  

OR 

(a) A ray ‘PQ’ of light is incident on the face AB of a glass prism ABC 

(as shown in the figure) and emerges out of the face AC. Trace the 

path of the ray. Show that  

   i +  e =  A +   

 where  and e denote the angle of deviation and angle of 

emergence respectively. 

 

 Plot a graph showing the variation of the angle of deviation as a 

function of angle of incidence. State the condition under which   

is minimum. 

 

(b) Find out the relation between the refractive index () of the glass 

prism and  A for the case when the angle of prism (A) is equal to 

the angle of minimum deviation (m). Hence obtain the value of the 

refractive index for angle of prism A = 60.      
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MARKING SCHEME 

SET 55/1/RU 

Q. No. Expected Answer / Value Points Marks Total 

Marks 

Section A 

Set1, Q1 

Set2,Q5 

Set3,Q4 

Self inductance of the coil is numerically equal to magnetic flux linked with it 

when unit current flows through it.  /  Self inductance is numerically equal to 

induced emf in the coil when rate of change of current is unity. 

 

Unit- Henry or / volt−second/ ampere      /    weber ampere
-1

 

½  

 

 

 

 
 

½  

 

 

 

 

 

 

1 

Set1, Q2 

Set 2,Q3 

Set 3,Q1 

Scattering of the blue colour is maximum due to its shorter wavelength / As 

per Rayleigh scattering law, the amount of scattering varies inversely with the 

fourth power of wavelength.   

 

 

1 

 

 

 

 

1 

Set1, Q3 

Set 2,Q4 

Set 3,Q5 

T1 

Since slope( ) of T1 is greater / Resistance of the wire at T1 is 

lower. 

½ 
 

½   

 

 

 

 

1 

Set1, Q4 

Set 2,Q2 

Set 3,Q3 

Point to Point communication mode 1  

1 

Set1, Q5 

Set 2,Q1 

Set 3,Q2 

Due to conservative nature of electric field / These lines start from the 

positive charges and terminate at the negative charges. 

Alternatively, 

There are two kinds of electric charges (positive and negative) (which acts as 

the „source‟ and „sink‟ for the electric field lines.) 

1 

 

 

1 

Section B 

Set1, Q6 

Set 2,Q8 

Set 3,Q10 

 

 

 

 

 

 
 

    

 

But            

Hence ,  

             

         4       i.e.               
 

 

 

 

 

 

 

 

½ 

 

 

½ 

 

 

 

½ 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formula for Energy       ½ 

Formula for de-Broglieg wavelength     ½ 

Calculation       ½ 

Effect on wavelength      ½ 
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Alternatively 

Velocity of electron in n
th

 state  

 

 

 

 

½  

 

½ 

 

½ 

 

½ 

 

2 

 

 

 

 

 

 

 

 

 

2 

Set1, Q7 

Set 2,Q6 

Set 3,Q9 

   

 
 

1. Size of the antenna or aerial  or        

2. Increase in effective power radiated by an Antenna  ( OR 

Power radiated  ) 

3. To minimize mixing of signals from different transmitters  

(Any two ) 

 

 

 

 

1 + 1 

 

 

 

 

 

 

 

 

 

2 

Set1, Q8 

Set 2,Q9 

Set 3,Q7 

 

 

 

 

 

 

 

 
 

 
According to Kirchoff‟s Junction law at B 

                          
(As I2=0 (given)) 

Applying  second law to loop  AFEB 

 

From A to D along AFD  

[Alternatively, if the student determine value of VAD by finding the value of 

R, award full marks.] 

[ Note: If the student just writes Kirchoff‟s rules, award ½ mark]  

 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

 

 

½  

 

 

 

½ 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Any two Factors      1 + 1 

Labeling of current in different branches of the circuit  ½ 

Calculation        1 

Result         ½ 
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Set1, Q9 

Set 2,Q10 

Set 3,Q8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OR 

 

 

 

 

 

 

  

For objective lens,                      

Alternatively, 

Angular size of the object=  

 Angular size of image=  

Height of image=  

 

 

 

 

 

 

 

½  

 

½  

½  

 

½ 

 

 

 

 

 

 

 

 

½ 

 

½ 

 

 

 

 

 

½ 

 

 

 

½ 

 

 

½  
 

½  
 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Set1, Q10 

Set 2,Q7 

Set 3,Q6 

 

 

 

 

 

 

 

 =  

For shortest wavelength in Balmer series 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

Formula for magnification     ½  

Substitution and Calculation     1 

Result        ½ 

 

Formula for magnification     ½ 

Calculation & Result      ½ 

Angular magnification     ½ 

Height of image      ½ 

 

 

Formula               ½ 

Substitution of correct value in formula   ½ 

Value of               ½ 

Region of wavelength      ½ 
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       =  

 

 [Note: Since the value of R is not given, award full marks to the candidate if 

he writes  ] 

It will lie in Ultra Violet region  

(Give ½ mark if the student just  writes, visible region) 

 

½  

 

 

 

½  

 

 

 

½  

 

 

 

 

 

 

 

 

 

 
 

2 

Section C 

Set1, Q11 

Set 2,Q18 

Set 3,Q15 

 

 

 

 

 

 

 

 

 

 

Net Capacitance ,   =  

 

                            =  

                            

                           C =  

Net Charge on Capacitors  

                         q = CV 

                            =  C 

                            =  C 

                            = 600  (0.6 mC) 

           =  

                                                   = 20 V 

Energy stored in capacitoracross  =  

 

 

 

 

 

 

 

½  

 

 

 

½  

 

 

 

 

 

½  

 

 

 

 

½ 

 

½ 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1, Q12 

Set 2,Q19 

Set 3,Q16 

 

 

 

 
 

There being a random distribution, in the velocities of the charge carriers, 

their average velocity can be taken to be zero. 

We have, F = ma = e FE (FE =electric field) 

If τ is the average time between collisions (called „relaxation time‟) 

 

 

 

 

½  

 

½  

 

½  

 

 

 

 

 

 

 

 

 

Formula for net capacitance and its calculation        ½ + ½  

Calculation for net charge                           ½ 

Formula and calculation for P.d    ½  

Formula and calculation for energy stored   ½ + ½ 

 

+ 

         ½ 

Region of wavelength      ½ 

               

Derivation of the Relation                              2 

Effect on drift velocity      1 
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Now , FE =  For given E, the field becomes  when the length is 

made 3 times. Hence,  

[ Note: If explained by any other appropriate method award 1 mark for the 

explanation] 

½  

 

 

 

½  

 

½  

 

 

 

 

 

 

 

 

 

 
 

3 

Set1, Q13 

Set 2,Q20 

Set 3,Q17 

 

 

 

 
 

Let unpolarized light be incident on a polaroid; its electric vectors, oscillating 

in a direction perpendicular to that of the alignment of the molecules in the 

polaroid, are able to pass through it while the component of light along the 

aligned molecules gets blocked. Hence the light gets linearly polarised. 
 

[ Note : If student gives labelled diagram, award full marks.] 
 

I1 will remain unaffected whereas I2 will decrease from maximum (=Io/2) to 

zero of the incident light.  

I2 = I1 cos
2
 θ      /    I2 = (Io / 2) cos

2
 θ       

 

 

 

 

 

 

1 

 

 

 

 

1 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

3 

 

Set1, Q14 

Set 2,Q21 

Set 3,Q18 

 

 

 

 

 

 

 

 
 

The ratio of amplitude of modulating signal (Em) and amplitude of carrier 

wave (EC) is called modulating index. 

[ Note: Also accept if only the formula ( ) is given]  
 

To avoid /minimize distortion: 

Given: 

fc=1.5 M Hz 

fm=10 kHz =0.01 MHz 

USB frequency =fc+ fm 

=(1.5+0.01)MHz 

=1.51 MHz 

LSB frequency= fc-fm 

=(1.5-0.01)MHz 

=1.49 MHz 

 

 

 

 

 

 

1 

 

 
 

½ 

 

 

 

 

 

 
 

½  

 

 

½ 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Explanation of Polarization through polarizer  1  

Variation in I1 and I2      1 

Relation between I1 and I2      1 

 

Definition of Modulation index                              1 

Reason         ½ 

Calculation of USB and LSB            ½ +½ 

Amplitude of AM       ½ 
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Set1, Q15 

Set 2,Q22 

Set 3,Q11 

 

 

 

 

 

 

 

Trajectory will be a helix  

 
 

Explanation/Reason 

The particle will describe a circle in the y-z plane, due to the component, , 

of its velocity. It also moves along the x-axis (parallel to the field), due to the 

component  of its velocity. Hence its trajectory would be helical. 

 

Distance moved along the magnetic field in one rotation  

x= υx × T 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

½  

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1, Q16 

Set 2,Q14 

Set 3,Q12 

 

 

 

 

 

 

 

 

 

(a) In LCR circuit 

 

Now  

 

and  Ω 

 

 =1 

 

 

 

 

 

 

 

 

½  

 

 

½  

 

 

 

½  

  

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Trajectory of particle                               1 

Reason /explanation       1 

Expression for distance travelled     1 

 

(a) Value of phase difference                              2 

(b) Value of additional Capacitance    1 
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(b) Power Factor 

When power factor=1, we have XL=XC 

This gives   

We , therefore, need to add a capacitor of capacitance (10-2)µF=8µF in 

parallel with the given capacitor. 

Alternatively, 

Let addition capacitance C1 be connected 

 

 

 

 

 

 

½  

 

½  

 

 

 

½  

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1, Q17 

Set 2,Q15 

Set 3,Q13 

 

 

 

 

 

Generalized form of Ampere Circuital law: 

 

It signifies that the source of magnetic field is not just due to  the conduction 

electric current(ic) due to flow of charge but also due to the time rate of 

change of electric field called displacement current . 

 

During charging and discharging of a capacitor the electric field between the 

plates will change so there will be a change of electric flux (displacement 

current) between the plates. 

 

 

 

 

 

1 

 

 

 

1  

  

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1, Q18 

Set 2,Q16 

Set 3,Q14 

 

 

 
 

 

 
In ∆ ABC 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Generalized form of Ampere‟s Circuital law                          1 

Significance        1 

Explanation        1 

Labelled Diagram      1  

Verification of Snell‟s law     2  
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In ∆ CEA 

 

 

 

 

or         ------- It is Snell‟s law. 

 

 

 

 

½ 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1, Q19 

Set 2,Q17 

Set 3,Q21 

 

 

 

 
 

Gate P : AND 

Gate Q: NOT 

 

Truth table  

Input  

X 

 

Y A B 

0 0 0 1 

0 1 0 1 

1 0 0 1 

1 1 1 0 

 

Equivalent Gate: NAND 
 

 

 

 

 

 

 

 

½  

½  

 

 

 

1  

 

 

 

 

 

½  

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

Set1, Q20 

Set 2,Q11 

Set 3,Q22 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Name of Gates P and Q                             ½ + ½  

Truth Table       1 

Equivalent Gate       ½  

Logic symbol of equivalent Gate     ½  

Labeled Circuit diagram                              1  

Working of Amplifier       1 

Expression for voltage gain       ½  

Expression for current gain        ½  
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The input signal, connected between the emitter and base, along with the 

forward bias, causes corresponding large changes in output voltage across R.  

 

Current gain 

 

Voltage gain 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

1 

 

 

½ 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1, Q21 

Set 2,Q12 

Set 3,Q19 

 

 

 

 

 
 

 

(a) Characteristic properties of Nuclear force 

i) Short range force 

ii) Saturation forces 

iii) Very Strong force 

iv) Charge independent 

(Any Three) 
 

(b)  

 
Conclusions 

i) Nuclear force is attractive for distance larger than ro  

ii) Nuclear force is repulsive if two nucleons are separated by 

distance less than  ro 

iii) Nuclear force decreases very rapidly for r > ro 

iv) Potential energy is minimum at / Equilibrium position 

(any two) 

 

 

 

 

 

 

 

½ 

+½+½  

 

 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

½ + ½ 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Three characteristic properties    ½ + ½ + ½ 

Graph for potential energy    ½ 

Two conclusions     ½ + ½ 

 

 

 

 

QB365 - Question Bank Software

QB365 - Question Bank Software



    Page 10 of 16                                            Final draft                                         17/03/15 04:30p.m.

                              

Set1, Q22 

Set 2,Q13 

Set 3,Q20 

 

 

 

 

 

 

(a) 1. There is no emission of photoelectrons i.e. no current if the frequency 

of the incident radiation is below a certain minimum value however large may 

be the intensity of the light. 

2 The current varies directly with the intensity of the incident radiation. 

3.The current becomes zero at a certain value of negative potential,  applied at 

the anode , this is known as stopping potential. 

4. The value of stopping potential increases with the increase in the frequency 

of the incident radiation. 

5.Maximum kinetic energy of the photo electrons does not depend upon 

intensity of light.. 

6.Maximum kinetic energy of photoelectron increases with the frequency of 

the incident radiation. 

7.The  process of photoelectric emission is instantaneous. 

(Any three) 

 

(b) It fails to explain why  

1.The photo electric emmission is instantaneous. 

2.There exists a threshold frequency for a given metal. 

3.The maximim KE of photoelectrons is independent of the intensity of 

incident radiation. 

 

OR 

 

 

 

 

 

 

(a) 

i) The energy of a photon is  

ii)Each photon is completely absorbed by a single electron. 

(b)         

Alternatively,  or   

or  

(Any one) 

 

i. When Incident frequency < Threshold frequency,  there will be no 

emission of electrons. Hence , frequency of incident radiation should 

be greater than threshold frequency.  

 

 

ii. At    

Vo is called stopping potential. 

 

 

 

 

 

 

 

 

 

½ + 

½ + 

½  

 

 

 

 

 

 

 

 

 

1 ½  

 

 

 

 

 

 

 

 

 

 

 

 

½ + ½ 

 

 

1  

 

 

 

 

½ 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

(a) Three experimental observations  ½ +½+½  

(b) Failure of wave theory   1 ½ 

  

(a) Two properties of photon    ½ + ½  

(b) Eienstein equation     1 

Explanation of threshold frequency   ½ 

Stopping potential     ½ 

 

QB365 - Question Bank Software

QB365 - Question Bank Software



    Page 11 of 16                                            Final draft                                         17/03/15 04:30p.m.

                              

Section D 

Set1, Q23 

Set 2,Q23 

Set 3,Q23 

 

 

 

 

 
 

(i) voltage = 220 V 

frequency =  50 Hz 
 

(ii) a) It can be stepped up / stepped down 

b)It can be converted into d.c 

c)Line losses can be minimised 

    (any one ) 
 

(iii) No 
 

(iv) Helping / Brave / Kind / Knowledge about AC or DC / Knowledge 

about insulator & conductors/ Awareness about safety precautions. 

(any two) 

 

 

 

 

 

 

½  

½  

 

½  

 

 

½  

 

1+1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Section E 

Set1, Q24 

Set 2,Q25 

Set 3,Q26 

 

 

 

 

 
 

a) Total number of electric lines of force passing perpendicular through a 

given surface. 

Unit – newton m
2
 / coulomb (or V-m) 

 

According to Gauss theorem,  the electric flux through a closed surface 

depends only on the net charge enclosed by the surface and not upon the 

shape or size of the surface. 
 

For any closed arbitrary slope of the surface enclosing a charge the 

outward flux is the same as that due to a spherical Gaussian surface 

enclosing the same charge.  

Justification: This is due to the fact  

(i) electric field is radial and 

(ii) the electric field  

b) 

 
 

According to Gauss theorem ,  

  

( charge inside the shell is zero.) 

 , But dS  0 

 

 

 

 
 

1 
 

½ 

 

½  

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 + 1 
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Value of voltage and frequency in India                   ½ +½ 

Reason of A.C being used more              ½ 

Use of transformer with D.C               ½ 

Two qualities of Anil                     1+ 1 

 

(a) Definition of electric flux and unit   1 + ½ 

      Justification     1½ 

(b) Proof      1+1 
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OR 

 

 

 

 
 

(a)  

  

  

 

Energy Density  

But  and  

 

(b) Energy before connecting 

                       

After connecting 

      Common potential =  

                                        =  

Energy Stored   

                                                                    

 

                                                   =  U 

 

                                                   

 

 

 

 

 

 

 

½  

 

 

½  

 

 

½  

 

½ 

 

½ 

 

 

 

 

 

½  

 

 

½ 

 

 

½  

 

 

 

 

 

½ 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

Set1, Q25 

Set 2,Q26 

Set 3,Q24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Derivation for energy stored     2 

      Derivation for energy density     1 

(b) Required Proof       2   

 

Labelled diagram      1 

Principle and working     ½ + 1 

Function of radial magnetic field and soft iron core  ½ + ½ 

Current sensitivity      ½ 

Voltage sensitivity     ½ 

Explanation      ½ 
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Principle : “Whenever a current carrying coil is placed in magnetic field, it 

experiences a deflecting torque.” 

 

Working: When current is passed through a coil , free to rotate in a magnetic 

field , a deflecting torque (=NiABsin ) act on it. The coil starts to rotate . The 

rotation of coil is opposed, by spring Sp by providing a restoring torque 

(=K ). When the two torque becomes equal , coil comes to rest. 

   , Hence  

 

Functions of     (1) Radial field ; It keeps magnetic field lines normal  

                    to the area vector of the coil 

(2) Soft iron core; It increases the   strength of magnetic field. 

 

Current sensitivity = deflection per unit current /  

 

Voltage  sensitivity : deflection per unit voltage /  

 

If N⟶ 2N , then by increasing number of turns, current sensitivity increases 

but voltage sensitivity remains same because resistance increases 

proportionally. 

OR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

½   

 

 

  

½  

 

 

 

½  

 

½ 

 

½  

 

½   

 

 

½  

 

 

½  
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(a) Expression for vector form of Biot-Savart law   1 

      Expression for magnetic field due to loop   3  

(b) Biot-Savart law and Ampere‟s Circuital law   1 
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(a)  Biot-Savart law in vector form 

 =  

 

Magnetic field on the axis of a circular current loop 

 
The net magnetic field is along the x-axis only. 

 

Net contribution along X-axis 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

½ 

 

 

½  

 

 

 

 

 

 

 

 

½  
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(b) Biot-Savart law can be expressed as Ampere‟s circuital law by 

considering the surface to be made up a large number of loops. The sum of 

the tangential components of the magnetic field multiplied by the length of all 

such elements, gives the result  

Alternatively ,  

Ampere Circuital law and Biot-Savart law , both relate the magnetic field  and 

the current , and both express the same physical consequences of a steady 

current. 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

Set1, Q26 

Set 2,Q24 

Set 3,Q25 

 

 

 

 

 

 

 

 

(a) The resultant displacement will be 

The amplitude of the resultant displacement is  

∴ Intensity   

 

If ….. the intensity will be maximum. i.e 

 

 where n = 1, 2, 3 .. 

 Hence interference will be constructive. 

 

If ….., the intensity will be zero,  i.e  

 where n=1, 2, 3 .. 

 Hence interference will be destructive.   

 

(b)(i)Pattern will become less and less sharp. 

(ii) At the centre there will be white fringe followed by red colour 

       fringes on either side. 

 

 

OR 

 

 

 

 

 

R 

 

 

 

 

 

 

 

 

 

½  

 
 

½  
 

½  
 

½  

 

½  

 

 

 

½ 

 

 

 

 

 

1 

 

1  
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(a) Expression for the Amplitude and the conditions   3 

(b) Effect on Interference fringes             1 +1 

(a)  Diagram       1 

      Mathematical Proof     1 ½ 

      Graph for δ      1 

      Conditions       ½ 

(b) Relation to µ      ½ 

      Value of µ       ½ 
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(a)  

 
 

In the quadrilateral AQNR at Q and R , two of the angles are right 

angles. 

Therefore , the sum of the other angles of the quadrilateral is 180
0
 

 

From the triangle QNR , 

  
Comparing these two equations 

The total deviation  δ is the sum of the deviations at the two faces 

 

i.e.  

 

 

 
  will be minimum for   

 

(b)   

 

If A = 60
0
 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 
 

½ 

 

 

 

 

 

½   

 

 

 

 

½  
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½  

 

 

 

½  
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