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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$gr _mÜ`_ Ho$ namd¡ÚwVm§H$ H$s n[a^mfm {b{IE & BgH$m Eg.AmB©. (S.I.) _mÌH$ Š`m  

h¡ ? 1 

Define dielectric constant of a medium. What is its S.I. unit ? 

2. {H$gr YmVw Ho$ Vma Ho$ Xmo {d{^Þ Vmnm| T1 Am¡a T2 na V – I J«mµ\$ {MÌ _| Xem©E AZwgma h¡ & 

BZ XmoZm| Vmnm| _| go H$m¡Z-gm Cƒ h¡ Am¡a Š`m| ? 1 

 
 

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

as shown in the figure. Which of the two temperatures is higher and  

why ?  

 

 

3. Am`VmH$ma AmH¥${V H$m H$moB© g_Vbr` byn {H$gr Eogo EH$g_mZ Mwå~H$s` joÌ _| J{V_mZ 
H$am`m OmVm h¡ Omo Bg byn Ho$ Vb Ho$ bå~dV² h¡ & Bg byn _| ào[aV Ymam H$s {Xem Am¡a 

n[a_mU Š`m h¡ ? 1 

A planar loop of rectangular shape is moved within the region of a 

uniform magnetic field acting perpendicular to its plane. What is the 

direction and magnitude of the current induced in it ? 
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4. O~ àH$me {H$gr àH$meV… gKZ _mÜ`_ go {dab _mÜ`_ _| J_Z H$aVm h¡, V~ AmnVZ H$m 

H«$m§{VH$ H$moU àH$me Ho$ dU© (a§J) na {Z^©a Š`m| H$aVm h¡ ? 1 

When light travels from an optically denser medium to a rarer medium, 

why does the critical angle of incidence depend on the colour of light ?   

5. AM {g½Zb àmá H$aZo Ho$ {bE {H$gr _mSw>bH$ _| Cn`moJ {H$E OmZo dmbo ~¡ÊS> nmaH$ {\$ëQ>a 

H$m Š`m H$m`© h¡ ? 1 

What is the function of a band pass filter used in a modulator for 

obtaining AM signal ?  

IÊS> ~ 

SECTION B 

6. EH$ n[adVu à{VamoYH$ R {dÚwV²-dmhH$ ~b (emf),  VWm AmÝV[aH$ à{VamoY, r Ho$ gob Ho$ 

{gam| go AmaoI _| Xem©E AZwgma g§`mo{OV h¡ &  R Ho$ \$bZ Ho$ ê$n _| (i) Q>{_©Zb dmoëQ>Vm, 

V VWm (ii) Ymam, I _| {dMaU H$mo Xem©Zo Ho$ {bE J«mµ\$ It{ME & 2 

 

A variable resistor R is connected across a cell of emf  and internal 

resistance r as shown in the figure. Draw a plot showing the variation of 

(i) terminal voltage V and (ii) the current I, as a function of R.   
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7. hmBS´>moOZ na_mUw _| AnZr {ZåZV_ AdñWm _| n[aH«$_U H$aZo dmbm BboŠQ´>m°Z O~ V¥Vr` 

CÎmo{OV AdñWm _| J_Z H$aVm h¡, V~ Bggo gå~Õ Xo ~«m°½br Va§JX¡¿`© {H$g àH$ma à^m{dV 
hmoVr h¡ ? 2 

When the electron orbiting in hydrogen atom in its ground state moves to 

the third excited state, show how the de Broglie wavelength associated 

with it would be affected. 

8. Va§JmJ« H$s n[a^mfm {b{IE & hmBJoÝg Ho$ {gÕmÝV H$m Cn`moJ H$aHo$ {H$gr CÎmb b|g na 
Amn{VV g_Vb Va§J Ho$ And{V©V Va§JmJ« H$s AmH¥${V It{ME & 2 

AWdm 

(a) O~ H$moB© Va§J {H$gr {dab _mÜ`_ go {H$gr gKZ _mÜ`_ _| g§MaU H$aVr h¡, V~ 
Cg Va§J H$m H$m¡Z-gm A{^bjU n[ad{V©V Zht hmoVm Am¡a Š`m| ? 

(b) Xmo _mÜ`_m| Ho$ AndV©Zm§H$ 1 Am¡a 2 h¢, CZ_| Va§J Ho$ doJm| H$m AZwnmV Š`m  
hmoJm ? 2 

Define a wavefront. Using Huygens’ principle, draw the shape of a 

refracted wavefront, when a plane wave is incident on a convex lens. 

OR 

(a) When a wave is propagating from a rarer to a denser medium, 

which characteristic of the wave does not change and why ?   

(b) What is the ratio of the velocity of the wave in the two media of 

refractive indices 1 and 2 ? 

9. Am`m_ _mSw>{bV (AM) Am¡a Amd¥{Îm _mSw>{bV (FM) Va§Jm| Ho$ ~rM C{MV AmaoI ItMH$a 
{d^oXZ H$s{OE &  AM {g½Zb H$s VwbZm _| FM {g½Zb H$mo dar`Vm Š`m| Xr OmVr h¡ ? 2 

Differentiate between amplitude modulated (AM) and frequency 

modulated (FM) waves by drawing suitable diagrams. Why is FM signal 

preferred over AM signal ? 

10. EH$ Eoë\$m H$U, {OgH$s J{VO D$Om© 4.5 MeV h¡, Z = 80 Ho$ {H$gr Zm{^H$ go Q>H$amVm 
h¡, éH$Vm h¡ Am¡a AnZr {Xem CËH«${_V H$aVm h¡, Vmo {ZH$Q>V_ CnJ_Z H$s Xÿar {ZYm©[aV 

H$s{OE & 2 

Determine the distance of closest approach when an alpha particle of 

kinetic energy 4·5 MeV strikes a nucleus of Z = 80, stops and reverses its 

direction. 
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IÊS> g 
SECTION C 

11. {H$gr g_Vbr` byn H$m joÌ\$b 

A  h¡ & Cggo Ymam I àdm{hV hmo ahr h¡ Am¡a dh {H$gr 

EH$g_mZ Mwå~H$s` joÌ 

B  _| pñWV h¡ & Cg na H$m`©aV ~b-AmKyU© 


  Ho$ {bE ì`§OH$ 

ì`wËnÞ H$s{OE &  
 `{X `h byn KyU©Z H$aZo Ho$ {bE ñdV§Ì h¡, V~ ñWm`r g§VwbZ _| BgH$m {XH$²{dÝ`mg Š`m 

hmoJm ? 3 

Deduce the expression for the torque 

  acting on a planar loop of area 


A  and carrying current I placed in a uniform magnetic field 


B . 

If the loop is free to rotate, what would be its orientation in stable 

equilibrium ? 

12. {dÚwV²-Mwå~H$s` Va§J| {H$g àH$ma CËnÞ hmoVr h¢ ? g§MaU H$aZo dmbr {H$gr {dÚwV²-Mwå~H$s` 
Va§J Ûmam dhZ H$s OmZo dmbr D$Om© H$m òmoV Š`m hmoVm h¡ ?  

 {ZåZ{b{IV _| Cn`moJ {H$E OmZo dmbo {dÚwV²-Mwå~H$s` {d{H$aUm| H$mo nhMm{ZE : 3  

(i) Kaoby BboŠQ´>m°{ZH$ `w{º$`m| Ho$ gwXÿa pñdMm| _| 
(ii) {M{H$Ëgm _| Z¡Xm{ZH$ gmYZ Ho$ ê$n _| 
How are electromagnetic waves produced ? What is the source of the 

energy carried by a propagating electromagnetic wave ? 

Identify the electromagnetic radiations used 

(i) in remote switches of household electronic devices; and 

(ii) as diagnostic tool in medicine. 

13. (a) àH$me H$s EH$ {H$aU AndV©Zm§H$ ag = 1.5 Ho$ H$m±M Ho$ g_H$mo{UH$ {àµÁ_ Ho$ 
\$bH$ AB na A{^bå~dV Amn{VV h¡ & `h {àµÁ_ {H$gr AkmV AndV©Zm§H$ Ho$ 
Ðd _| Am§{eH$ Sy>~m h¡ & Ðd Ho$ AndV©Zm§H$ H$m _mZ kmV H$s{OE Vm{H$ {àµÁ_ go 
AndV©Z Ho$ níMmV² àH$me H$s {H$aU \$bH$ BC Ho$ AZw{Xe n¥îR>gnu hmo & 
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(b) Cg àH$aU _§o {H$aU H$m nW It{ME O~ `h {H$aU \$bH$ AC na A{^bå~dV 

AmnVZ H$aVr h¡ & 3 

(a) A ray of light is incident normally on the face AB of a right-angled 

glass prism of refractive index ag = 1·5. The prism is partly 

immersed in a liquid of unknown refractive index. Find the value 

of refractive index of the liquid so that the ray grazes along the 

face BC after refraction through the prism. 

 

(b) Trace the path of the rays if it were incident normally on the  

face AC. 

14. Xmo NOT JoQ>m| Ho$ {ZJ©Vm| go {H$gr NOR JoQ> H$m ^aU {H$`m OmVm h¡ & BZ JoQ>m| Ho$ g§`moOZ 

H$m bm°{OH$ (VH©$) n[anW It{ME & BgH$s gË`_mZ gmaUr {b{IE & Bg n[anW Ho$ Vwë` 

JoQ> H$s nhMmZ H$s{OE & 3 

AWdm 

 AmnH$mo AmaoI _| Xem©E AZwgma Xmo n[anW (a) Am¡a (b) {XE JE h¢ Omo NAND JoQ>m| Ho$ ~Zo 
h¢ & BZ XmoZm| Ho$ Ûmam H$m`m©pÝdV bm°{OH$ (VH©$) n«MmbZ nhMm{ZE & àË`oH$ Ho$ {bE 
gË`_mZ gmaUr {b{IE & BZ XmoZm| n[anWm| Ho$ Vwë` JoQ>m| H$mo nhMm{ZE & 3 
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The outputs of two NOT gates are fed to a NOR gate. Draw the logic 

circuit of the combination of gates. Write its truth table. Identify the gate 

equivalent to this circuit. 

OR 

You are given two circuits (a) and (b) as shown in the figures, which 

consist of NAND gates. Identify the logic operation carried out by the 

two. Write the truth tables for each. Identify the gates equivalent to the 

two circuits. 

 

15. n[anW AmaoI H$s ghm`Vm go nyU© Va§J {XîQ>H$mar Ho$ ê$n _| gpÝY S>m`moS> H$s {H«$`m{d{Y H$s 
ì`m»`m H$s{OE & BgHo$ {Zdoer Am¡a {ZJ©V Va§Jê$n It{ME & gpÝY S>m`moS> H$m H$m¡Z-gm 
A{^bmj{UH$ JwU Bgo {XîQ>H$aU Ho$ {bE Cn ẁº$ ~ZmVm h¡ ?  3 
With the help of a circuit diagram, explain the working of a junction 

diode as a full wave rectifier. Draw its input and output waveforms. 

Which characteristic property makes the junction diode suitable for 

rectification ? 

16. bå~mB© L VWm ì`mg D Ho$ {H$gr MmbH$ Ho$ {gam| na {d^dmÝVa V AZwà`wº$ {H$`m J`m h¡ & 
Bg MmbH$ _| Amdoe dmhH$m| Ho$ Andmh doJ vd na Š`m à^md hmoJm O~ (i) V H$mo AmYm 
H$a {X`m OmE, (ii) L H$mo XwJwZm H$a {X`m OmE VWm (iii) D H$mo AmYm H$a {X`m OmE ? 
àË`oH$ àH$aU _| AnZo CÎma H$s nwpîQ> H$s{OE & 3 

A potential difference V is applied across a conductor of length L and 

diameter D. How is the drift velocity, vd, of charge carriers in the 

conductor affected when (i) V is halved, (ii) L is doubled and (iii) D is 

halved ? Justify your answer in each case. 

17. {H$gr gmBŠbmoQ´>m°Z Ho$ Xmo{bÌ H$s Amd¥{Îm 10 MHz h¡ & àmoQ>m°Zm| H$mo Ëd[aV H$aZo Ho$ {bE 
àMmbZ Mwå~H$s` joÌ Š`m hmoZm Mm{hE ? `{X BgH$s ‘S>rµO’ H$s {ÌÁ`m 60 cm h¡, Vmo 
ËdaH$ Ûmam CËnÞ àmoQ>m°Z nwÝO H$s J{VO D$Om© (MeV _|) n[aH${bV H$s{OE & 3 

A cyclotron’s oscillator frequency is 10 MHz. What should be the 

operating magnetic field for accelerating protons ? If the radius of its 

‘dees’ is 60 cm, calculate the kinetic energy (in MeV) of the proton beam 

produced by the accelerator. 
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18. `§J Ho$ {Û {Par à`moJ _|, Xmo {P[a`m| Ho$ ~rM n¥WH$Z 1.5 mm Am¡a {P[a`m| Ho$ Vb go nX©o 

Ho$ ~rM H$s Xÿar 1 m h¡ & ì`{VH$aU {\«$ÝOm| H$mo àmá H$aZo Ho$ {bE 650 nm Am¡a 520 nm 

Xmo Va§JX¡>¿`mªo go ~Zo àH$me nwÝO H$m Cn`moJ {H$`m J`m h¡ &  

(a)  = 520 nm Ho$ {bE nX©o na Ho$ÝÐr` C{ƒîR> go Vrgar M_H$sbr {\«$ÝO H$s Xÿar 

kmV H$s{OE & 

(b) Ho$ÝÐr` C{ƒîR> go dh H$_-go-H$_ Xÿar kmV H$s{OE Ohm± na BZ XmoZm| Va§JX¡¿`mªo Ho$ 

H$maU ~Zr Xrá {\«$ÝO EH$-Xÿgao Ho$ g§nmVr hm|Jr & 3 
In Young’s double slit experiment, the two slits are separated by a 

distance of 1·5 mm and the screen is placed 1 m away from the plane of 

the slits. A beam of light consisting of two wavelengths 650 nm and  

520 nm is used to obtain interference fringes. Find 

(a) the distance of the third bright fringe for  = 520 nm on the screen 

from the central maximum. 

(b) the least distance from the central maximum where the bright 

fringes due to both the wavelengths coincide. 

19. (a) {MÌ _| Ðì`_mZ g§»`m A Ho$ \$bZ Ho$ ê$n _| ~ÝYZ D$Om© (BE) à{V Ý`ypŠbAm°Z 

H$m dH«$ Xem©`m J`m h¡ & Bg dH«$ na Aja A, B, C, D Am¡a E àê$nr Zm{^H$m| H$s 

pñW{V`m| H$mo {Zê${nV H$aVo h¢ & H$maU g{hV Xmo à{H«$`mAm| H$mo (A, B, C, D Am¡a 

E Ho$ nXm| _|) {Z{X©îQ> H$s{OE, EH$ Vmo dh Omo Zm{^H$s` {dIÊS>Z Ho$ H$maU hmoVr h¡ 

Am¡a Xÿgar Omo Zm{^H$s` g§b`Z Ho$ Ûmam hmoVr h¡ & 

 

 

(b) ZrMo {XE JE j` àH«$_ _| àË`oH$ MaU _| CËg{O©V ao{S>`moEpŠQ>d {d{H$aUm| H$s 
àH¥${V nhMm{ZE &  

 WYX
4–A
1–Z

4–A

2–Z

A

Z   3 
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(a) The figure shows the plot of binding energy (BE) per nucleon as a 

function of mass number A. The letters A, B, C, D and E represent 

the positions of typical nuclei on the curve. Point out, giving 

reasons, the two processes (in terms of A, B, C, D and E), one of 

which can occur due to nuclear fission and the other due to nuclear 

fusion. 

 

(b) Identify the nature of the radioactive radiations emitted in each 

step of the decay process given below. 

 WYX
4–A
1–Z

4–A

2–Z

A

Z         

20. g§Mma ì`dñWmAm| _| g§MaU H$s VrZ {d{^Þ {dYmAm| Ho$ Zm_ {b{IE &  

 g§jon _| C„oI H$s{OE {H$ Hw$N> MHz go 30 MHz VH$ Ho$ Amd¥{Îm n[aga H$s  

{dÚwV²-Mwå~H$s` Va§J| namd{V©V hmoH$a n¥Ïdr na dmng Š`m| Am OmVr h¢ & Š`m hmoVm h¡, O~ 

Amd¥{Îm n[aga Bg gr_m go A{YH$ hmo OmVm h¡ ?  3 
Name the three different modes of propagation in a communication 

system.  

State briefly why do the electromagnetic waves with frequency range 

from a few MHz upto 30 MHz can reflect back to the earth. What 

happens when the frequency range exceeds this limit ? 

21. àH$me-{dÚwV² à^md Ho$ gå~ÝY _| ‘{ZamoYr {d^d’ Am¡a ‘Xohbr Amd¥{Îm’ nXm| H$s n[a^mfm  

{b{IE & AmB§ñQ>rZ g_rH$aU H$m Cn`moJ H$aHo$ BZ ^m¡{VH$ am{e`m| H$m {ZYm©aU {H$g àH$ma 

{H$`m OmVm h¡ ? 3  

Define the terms ‘stopping potential’ and ‘threshold frequency’ in relation 

to photoelectric effect. How does one determine these physical quantities 

using Einstein’s equation ? 
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22. {MÌ _| Xem©E AZwgma VrZ n[anWm|, {OZ_| àË`oH$ _| pñdM ‘S’ Am¡a Xmo g§Ym[aÌ bJo h¢, H$mo 

àmaå^ _| Amdo{eV {H$`m OmVm h¡ & pñdM H$mo ~ÝX H$aZo na {H$g n[anW _| ~m`t Amoa {XE 

JE g§Ym[aÌ _| Amdoe (i) ~‹T>oJm, (ii) KQ>oJm Am¡a (iii) An[ad{V©V ahoJm ? H$maU Xr{OE &  3 

 

Three circuits, each consisting of a switch ‘S’ and two capacitors, are 

initially charged, as shown in the figure. After the switch has been closed, 

in which circuit will the charge on the left-hand capacitor  

(i) increase, (ii) decrease and (iii) remain same ? Give reasons. 

 

 
IÊS> X 

SECTION D 

23. gwZrVm Amoa CgH$s gho{b`m| Zo EH$ àXe©Zr H$m ^«_U {H$`m & dhm± I‹S>o {gnmhr Zo CÝh| YmVw 

g§gyMH$ (_oQ>b {S>Q>oŠQ>>a) go JwµOaZo Ho$ {bE H$hm & gwZrVm H$s gho{b`m± nhbo Bggo ^`^rV 

hþBª & naÝVw {\$a gwZrVm Zo YmVw g§gyMH$ go JwµOaZo H$m H$maU ~Vm`m Am¡a CgH$s H$m`©àUmbr 

H$s ì`m»`m H$s &   

 {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :  

(a) YmVw g§gyMH$ {H$g {gÕmÝV na H$m`© H$aVm h¡ ? 

(b) `{X Cggo JwµOaZo dmbo {H$gr ì`{º$ Ho$ nmg H$moB© YmVw H$s dñVw h¡, Vmo `h g§gyMH$ 
Üd{Z Š`m| CËnÞ H$aZo bJVm h¡ ? 

(c) CZ {H$Ýht Xmo JwUm| H$m CëboI H$s{OE {OZH$m àXe©Z gwZrVm Zo g§gyMH$ go JwµOaZo 

H$m H$maU g_PmVo g_` {H$`m & 4 



55/1/A 13 P.T.O. 

Sunita and her friends visited an exhibition. The policeman asked them 

to pass through a metal detector. Sunita’s friends were initially scared of 

it. Sunita, however, explained to them the purpose and working of the 

metal detector. 

Answer the following questions :  

(a) On what principle does a metal detector work ? 

(b) Why does the detector emit sound when a person carrying any 

metallic object walks through it ? 

(c) State any two qualities which Sunita displayed while explaining 

the purpose of walking through the detector. 

 
IÊS> ` 

SECTION E     

24. (a) EH$ {~ÝXþ-{~å~ (dñVw), R dH«$Vm {ÌÁ`m Ho$ CÎmb Jmobr` n¥îR> Ho$ _w»` Aj na 

aIm J`m h¡, Bg n¥îR> Ho$ EH$ Amoa Ho$ _mÜ`_ H$m AndV©Zm§H$ n1 VWm Xÿgar Amoa Ho$ 

_mÜ`_ H$m AndV©Zm§H$ n2 h¡ Ohm± n2 > n1. BgHo$ {bE {H$aU AmaoI It{ME Am¡a 

CÎmb Jmobr` n¥îR> na {dab _mÜ`_ go gKZ _mÜ`_ _| AndV©Z Ho$ {bE {~å~ 

(dñVw) Xyar (u), à{V{~å~ Xÿar (v) Am¡a dH«$Vm {ÌÁ`m (R) Ho$ ~rM gå~ÝY ì`wËnÞ 

H$s{OE & 

(b) Bg Cn ẁ©º$ gå~ÝY H$m Cn`moJ n1 Am¡a n2 Ho$ nXm| _| {~å~ H$s pñW{V Am¡a dH«$Vm 

{ÌÁ`m Ho$ {bE Cg pñW{V H$mo àmá H$aZo _| H$s{OE, O~ dmñV{dH$ à{V{~å~ ~ZVm 

h¡ & 5 

AWdm 

(a) g§`wº$ gyú_Xeu Ûmam gm_mÝ` g_m`moOZ _| à{V{~å~ ~ZZm Xem©Zo Ho$ {bE Zm_m§{H$V 

{H$aU AmaoI It{ME & BgH$s AmdY©Z j_Vm Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE & 

(b) {H$gr gyú_Xeu H$s {d^oXZ j_Vm {H$g àH$ma n[ad{V©V hmoVr h¡ O~   

(i) A{^Ñí`H$ b|g H$m ì`mg KQ> OmVm h¡, 

(ii) Amn{VV àH$me H$s Va§JX¡¿`© A{YH$ hmo OmVr h¡ ? 

àË`oH$ àH$aU _| AnZo CÎma H$s nw{ï> H$s{OE & 5 



55/1/A 14 

(a) A point-object is placed on the principal  axis of a convex spherical 

surface of radius of curvature R, which separates the two media of 

refractive indices n1 and n2 (n2 > n1). Draw the ray diagram and 

deduce the relation between the distance of the object (u), distance 

of the image (v) and the radius of curvature (R) for refraction to 

take place at the convex spherical surface from rarer to denser 

medium. 

(b) Use the above relation to obtain the condition on the position of the 

object and the radius of curvature in terms of n1 and n2 when the 

real image is formed.   

OR 

(a) Draw a labelled ray diagram showing the formation of image by a 

compound microscope in normal adjustment. Derive the expression 

for its magnifying power. 

(b) How does the resolving power of a microscope change when 

(i) the diameter of the objective lens is decreased, 

(ii) the wavelength of the incident light is increased ?  

Justify your answer in each case. 

25. (a) \¡$amS>o H$m {dÚwV²-Mwå~H$s` àoaU H$m {Z`_ {b{IE & 

(b) bo§µO H$m {Z`_ D$Om© g§ajU {gÕmÝV H$m {ZîH$f© h¡, BgH$mo H¡$go Xem©E±Jo ? C{MV 

CXmhaU g{hV ì`m»`m H$s{OE & 

(c) {H$gr MmbH$ Ho$ Amdoe dmhH$m| na H$m`©aV bm°aoÝQ²>O ~b Ho$ ì`§OH$ H$m Cn`moJ Cg 
ào[aV {dÚwV²-dmhH$ ~b (emf), Omo {H$gr Mwå~H$s` joÌ B Ho$ bå~dV² l bå~mB© Ho$ 

MmbH$ H$mo doJ  go J{V H$aZo na MmbH$ _| CËnÞ hmoVm h¡, Ho$ {bE ì`§OH$ àmá 

H$aZo _| H$s{OE & 5 

AWdm 

(a) µ\o$Oa AmaoI H$m Cn`moJ H$aHo$, a.c. òmoV, {OgH$s dmoëQ>Vm v = vo sin t h¡, go 
gå~Õ {H$gr AmXe© àoaH$ _| àdm{hV Ymam Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE & Bg 
àH$ma t Ho$ \$bZ Ho$ ê$n _| (i) AZwà`wº$ dmoëQ>Vm Am¡a (ii) Ymam Ho$ {dMaU Ho$ 
J«mµ\$ It{ME & 

(b) {H$gr loUr LCR n[anW _| Am¡gV e{º$-j` Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE & 5 



55/1/A 15 P.T.O. 

(a) State Faraday’s law of electromagnetic induction. 

(b)  Explain, with the help of a suitable example, how we can show 

that Lenz’s law is a consequence of the principle of conservation of 

energy.  

(c) Use the expression for Lorentz force acting on the charge carriers 

of a conductor to obtain the expression for the induced emf across 

the conductor of length l moving with velocity  through a 

magnetic field B acting perpendicular to its length. 

OR 

(a) Using phasor diagram, derive the expression for the current 

flowing in an ideal inductor connected to an a.c. source of voltage,  

v = vo sin t. Hence plot graphs showing variation of (i) applied 

voltage and (ii) the current as a function of t.  

(b) Derive an expression for the average power dissipated in a series  

LCR circuit. 

26. (a) pñWa-{dÚw{VH$s _| JmCg H$m {Z`_ {b{IE & Cn`wº$ CXmhaU H$s ghm`Vm go {MÌ 
g{hV `h Xem©BE {H$ {Zdm©V _| {H$gr ~ÝX n¥îR> _| {~ÝXþ Amdoe ‘q’$ Ho$ H$maU 
~{h_w©Ir âbŠg n¥ð> Ho$ AmH$ma Am¡a Amd¥{Îm na {Z^©a Zht H$aVm Am¡a BgH$m 
n[a_mU q/o hmoVm h¡ & 

(b) Xmo EH$g_mZ Amdo{eV g_mÝVa AZÝV g_Vb MmXam| ‘1’ d ‘2’ Ho$ Amdoe KZËd 
H«$_e: +  Am¡a – 2  h¢ & (i) BZ XmoZm| MmXam| Ho$ ~rM {H$gr {~ÝXþ na VWm (ii) BZ 
XmoZm| MmXam| Ho$ ~mha naÝVw MmXa ‘1’ Ho$ {ZH$Q> {H$gr {~ÝXþ na ZoQ> {dÚwV²-joÌ H$m 
n[a_mU Am¡a {Xem kmV H$s{OE &  5 

AWdm 

(a) {H$gr {~ÝXþ na pñWa-d¡ÚwV {d^d H$s n[a^mfm {b{IE & BgH$m S.I. _mÌH$  
^r {b{IE & 

 {MÌ _§o Xem©E AZwgma VrZ {~ÝXþ Amdoem| q1, q2 Am¡a q3 H«$_e: {~ÝXþ A, B Am¡a C 

na aIo h¢ & Bg {ZH$m` H$s pñWa-d¡ÚwV pñW{VO D$Om© Ho$ {bE ì`§OH$ ì`wËnÞ 
H$s{OE & 

 



55/1/A 16 

(b) {ZåZ{b{IV Ho$ H$maU g_{d^d n¥îR>m| H$m {MÌU H$s{OE :  

(i) H$moB© {dÚwV² {ÛY«wd 

(ii) {H$gr Xÿar Ho$ n¥WH$Z na pñWV Xmo gd©g_ YZmdoe 5 

(a) State Gauss’s law in electrostatics. Show, with the help of a 

suitable example along with the figure, that the outward flux due 

to a point charge ‘q’, in vacuum within a closed surface, is 

independent of its size or shape and is given by q/o . 

(b) Two parallel uniformly charged infinite plane sheets, ‘1’ and ‘2’, 

have charge densities +  and – 2  respectively. Give the 

magnitude and direction of the net electric field at a point 

(i) in between the two sheets and  

(ii) outside near the sheet ‘1’. 

OR 

(a) Define electrostatic potential at a point. Write its S.I. unit. 

 Three point charges q1, q2 and q3 are kept respectively at points A, 

B and C as shown in the figure. Derive the expression for the 

electrostatic potential energy of the system. 

 

(b) Depict the equipotential surfaces due to 

(i) an electric dipole, 

(ii) two identical positive charges separated by a distance.                  
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MARKING SCHEME 

SET 55/1/A 

Q. No. Expected Answer / Value Points Marks Total 

Marks 

Section - A 

Set -1,Q1 

Set- 2,Q5 

Set-3, Q2 

Dielectric Constant of a medium is the ratio of intensity of electric field in 

free space to that in the dielectric medium. 

Alternatively 

It is the ratio of capacitance of a capacitor with dielectric medium to that 

without dielectric medium. 

Alternatively 

Any other equivalent definition 

S.I. Unit : No Unit 

½  

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

1 

Set -1, Q2 

Set- 2, Q4 

Set-3,  Q5 

T1 > T2 

Slope of T1 is higher than that of T2. 

(or Resistance, at  T1, is higher than that of T2) 

½  

½ 

 

 

 

1 

Set -1, Q3 

Set- 2,Q2 

Set-3, Q4 

No induced current hence no direction. ½ ,½ 

 

 

1 

Set -1, Q4 

Set- 2,Q3 

Set-3, Q1. 

Critical angle depends upon the refractive index (n) of the medium             

and refractive index is different for different colours of light. 

 

½ +½ 

 

 

 

1 

Set -1, Q5 

Set- 2,Q1 

Set-3, Q3. 

It rejects dc and sinusoids of frequency 𝜔m, 2𝜔m and 2𝜔c and retain 

frequencies 𝜔c, 𝜔c ± 𝜔m. 

(Alternatively: It allows only the desired/ required frequencies to pass 

through it) 

 1 

Section - B 

Set -1, Q6 

Set- 2,Q7 

Set-3, Q10 
(i) V vs R: 

 

 

 

 

 

 

 

 

(ii) I vs R: 

 

 

 

 

 

(Award ½ mark in each if child writes only formulae) 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

𝑉 =
𝐸𝑅

𝑅 + 𝑟
 

 

 

V 

 

R 

E 

 

𝐼 =
𝐸

𝑅 + 𝑟
 

 

 

Graph of  V vs R       1  

Graph of  I vs R      1  

I 

 

R 

𝐸/𝑟 
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Set -1, Q7 

Set- 2,Q10 

Set-3, Q8 

𝑟𝑛 ∝ 𝑛2 

de Broglie wavelength 𝜆 = 
𝑕

𝑚𝑣
 

∴  𝜆 ∝ 
1

𝑣
  ;   𝑣 ∝ 

1

𝑛
   

∴ 𝜆 ∝ 𝑛 

∴ 𝑑𝑒 Broglie wavelength will increase 

 

Alternative method 

 

As 2𝜋𝑟𝑛  = 𝑛𝜆  ;  λ = 
2𝜋𝑟𝑛

𝑛
(𝜆 ∝  

𝑟𝑛

𝑛
) 

∴  𝜆 ∝  
𝑛2

𝑛
⇒  𝜆 ∝ 𝑛 

∴ 𝑑𝑒 Broglie wavelength will increase 

 

(Note: Accept any other alternative method) 

 

 

 

 

 

½  

1  

½ 

 

 

 

 

1 

 

½ 

 

½ 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

2 

 

 

Set -1, Q8 

Set- 2,Q6 

Set-3, Q9 
Wave front : It is the locus of points which oscillate in phase. 

Or 

It is a surface of constant phase. 

Or 

 

 

 

 

 

 

a)  Frequency does not change, as frequency is a characteristic of the source 

of waves. 

(Alternatively: 
𝒗𝟏

𝝀𝟏
=  

𝒗𝟐

𝝀𝟐
= 𝑛) 

b) The ratio of velocities of wave in two media of refractive indices µ1 and µ2 

is 
µ2

µ1
 . 

(Alternatively: 
𝒗𝟏

𝒗𝟐
=  

µ𝟏

µ𝟐
) 

 

 

 

 

1 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

½+½  

 

 

 

1 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

de Broglie Relation      ½   

Dependence of 𝜆 on 𝑛      1  

Definition of Wave front     1  

Diagram        1  

a) Characteristics & reason      ½+½ 

b) Ratio of Velocity       1  
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Set -1, Q9 

Set- 2,Q8 

Set-3, Q7 
 

 

 

 

Why FM is preferred over AM‟? 

 

Low noise/ disturbance// reduced channel interference// more power can be 

transmitted// high fidelity. 

(Any one reason) 

 

 

 

 

 

 

½  

 

 

 

 

½  

 

 

 

1 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Set -1,Q10 

Set- 2,Q9 

Set-3, Q6 
Distance of the closest approach 

 

𝑟𝑜  = 
1

4𝜋∈0
∙

 2𝑧𝑒2

𝐸∝
   

 

    = 
2 × 9×109  ×80 ×(1.6 ×10−19 )2

4.5 × 106  ×1.6 ×10−19    

 

   = 5.12 × 10−14  𝑚 

 

 

 

 

 

½ 

 

 

1 

 

½  

 

 

 

 

 

 

 

 

 

 

 

2 

 

Section – C 

Set -1,Q11 

Set- 2,Q20 

Set-3, Q15 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagrams of AM and FM     1  

Reason        1  

Formula       ½   

Calculation & result      1½  

Diagram                                              ½  

Force on each arm                               ½ 

Calculation of moment of couple        1  

Orientation in stable equilibrium         1  
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 𝑇𝑜𝑟𝑞𝑢𝑒 = IAB𝑠𝑖𝑛𝜃 

 
 

Force on each perpendicular arm 

𝐹1 =  𝐹2 = 𝐼 𝑏 𝐵 

 

Moment of couple =  𝐼 𝑏 𝐵. 𝑎 sin 𝜃 

𝜏 =  𝐼 𝑎𝑏 𝐵 𝑠𝑖𝑛𝜃  

𝜏 = I 𝐴𝐵 𝑠𝑖𝑛𝜃      𝜏 = I 𝐴  × 𝐵    
When the plane of the loop is perpendicular to the magnetic field, the loop 

will be in stable equilibrium (𝐴 ∥ 𝐵  ), ⟹ 𝜃 = 0° 

(If the student follows the following approach, award ½ marks only) 

𝑀   = Equivalent magnetic moment of the planer loop =  I𝐴  

∴ Torque = 𝑀    ×  𝐵  = I𝐴 × 𝐵    

 

 

 

 

 

 

 

 

½ 

 

 

 

 

½ 

 

 

1 

½ 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set -1,Q12 

Set- 2,Q21 

Set-3, Q16 

 

 

 

 

 

 

Electromagnetic waves are produced by accelerated / oscillating charges 

which produces oscillating electric field and magnetic field (which regenerate 

each other). 

Source of the Energy: Energy of the accelerated charge. (or the source that 

accelerates the charges)  

Identification: 

(1) Infra red radiation 

(2) X - rays 

 

 

 

 

 

 

1 

 

 

1 

 

½ 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set -1,Q13 

Set- 2,Q22 

Set-3, Q17 

 

 

 

 

 

 

  

    

a) To draw path of light ray in prism                                ½                                                                   

Formula and calculation of refractive index of liquid      1½ 

b) Tracing the path of the ray                                         1  

 

Production of em waves               1  

Source of energy                          1    

Identification                           ½+½  
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𝑠𝑖𝑛𝑖𝑐 =  
1

𝜇𝑚𝑔
=  

𝜇𝑚

𝜇𝑔
 

a)   

 

  

 

 

 

 

 

 

 

 

 

 

 𝜇 𝑚 =  𝜇𝑔𝑠𝑖𝑛𝑖𝑐  

=1.5 × 
 3

2
    (𝑖𝑐 = 60°) 

= 1.299 ≃ 1.3 

 

(b) 

              

Alternatively  
 

 

 

 

 

 

 

 

½   

 

 

 

 

 

½ 

 

 

½ 

½ 

 

  

 

  

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set -1,Q14 

Set- 2,Q16 

Set-3, Q18 

 

 

 

 

 

To draw the logic circuit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Logic circuit –                                                            1  

Truth Table -                                                              1  

Identification -                                                            1  

A 

B 

A B 

60° 

60° 

C 

90° 
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Truth Table 

 

A B Y 

0 0 0 

1 0 0 

0 1 0 

1 1 1 

 

Identification : AND gate 

 

Or 

 

 

 

 

 

 

Logic Operation a) Y = A.B  

b) Y = A+B  

 

Truth Table 

 

a) 

A B Y 

0 0 0 

1 0 0 

0 1 0 

1 1 1 

 

b) 

A B Y 

0 0 0 

1 0 1 

0 1 1 

1 1 1 

 

Identification 

a) AND gate 

b) OR gate 

 

 

 

 

1  

  

 

 

1 

 

 

 

 

 

 

 

 

½ 

½ 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

½ 

 

 

 

 

½ 

½  

 

 

 

 

 

 

 

 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set -1,Q15 

Set- 2,Q17 

Set-3, Q11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Circuit diagram       1  

Working        ½  

Wave forms and Input & Output                               ½+½  

Characteristic property                                       ½  

Identification of logic operation in circuit (a) & (b)   ½+½ 

Truth table for circuit (a) & (b)     ½+½ 

Identification of equivalent gates    ½+½ 
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Circuit Diagram  

 

 
Description of Working- During the positive half of input ac diode D1 get forward bias 

and  D2, reverse biased and during negative half of input ac, polarity get reversed,  D2 get 

forward bias and  D1 reverse bias. Hence, output is obtained across RL during entire cycle 

of ac.  

 

Wave forms 

 

Input 

 

 

 
Output 

 

 
 

Characteristic property 

 

Diode allows the current to pass only when it is forward based. 

 

 

 

 

 

 

 

1 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set -1,Q16 

Set- 2,Q18 

Set-3, Q12 

 

 

 

(i) Drift velocity will become half as 𝑣𝑑 ∝ 𝑉 

(ii) Drift velocity will become half as 𝑣𝑑 ∝
1

𝐿
 

(iii)  Drift velocity will remain the same as 𝑣𝑑  is independent of diameter (D). 

 

 

 

½+½ 

½+½ 

½+½ 

 

 

 

 

 

 

3 

Set -1,Q17 

Set- 2,Q19 

Set-3, Q13 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation of (i), (ii) and (iii) with justification              1×3  

Determination of magnetic field                                   1½  

Determination of kinetic energy in  𝑀𝑒𝑉                     1½  
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=
2 × 3.14 × 1.67 × 10−27 × 107

1.6 × 10−19
= 0.66𝑇 

 

Magnetic field 𝐵 = 2𝜋𝑚𝑣/𝑞 

 

 

Final velocity of proton 𝑣 = 𝑅 × 2𝜋𝑣 = 0.6 × 2 × 3.14 × 107 

= 3.77 × 107𝑚/𝑠 

 

Energy = 
1

2
𝑚𝓋2 =  

1

2
× 1.67 × 10−27 × (3.77 × 107)2𝑗 

= 7.4 𝑀𝑒𝑉 

 

 

½ 

 

1 

 

 

½ 

 

 

½ 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set -1,Q18 

Set- 2,Q11 

Set-3, Q14 

=
3 × 520 × 10−9 × 1

1.5 × 10−3
 

∴ 𝑛 × 650 × 10−9 =  𝑛 + 1 520 × 10−9 

𝑦 =
𝑛𝐷𝜆1

𝑑
 

=
4 × 1 × 650 × 10−9

1.5 × 10−3
𝑚 = 1.733 × 10−3𝑚 ≃ 1.7𝑚𝑚 

 

 

 

a) Distance of third bright fringe-𝑦3 =
𝑛𝜆𝐷

𝑑
 

 

 

 

                                             = 1.04 × 10−3𝑚 ≃ 1 𝑚𝑚 

 

b) Let 𝑛𝑡𝑕  maxima of 650𝑛𝑚 coincides with the (𝑛 + 1)𝑡𝑕  maxima of 

520𝑛𝑚 

⇒ 𝑛 = 4 
 

∴ The least distance of the point is given by 

  

 

 

 

½ 

 

 

 

 

 

½ 

 

 

 

½ 

½ 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set -1,Q19 

Set- 2,Q12 

Set-3, Q21 

 

 

 

a) Nuclear fission of E to D and C; as there is a increase in binding 

energy per nucleon 

b) Nuclear fusion of A and B into C; as there is a increase in binding 

energy per nucleon 

 

b) First step - ∝ particle 

Second step – 𝛽 particle 

 

 

 

½ + ½ 

 

½ + ½ 

 

 

½ 

½ 

 

 

 

 

 

 

 

 

 

3 

a) Calculation of distance of third bright fringe                      1  

b) Calculation of distance from the central maxima               2  

a) Pointing out and Reason of two processes                 1+1  

b) Identification of radioactive radiations                        ½+½  
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Set -1,Q20 

Set- 2,Q13 

Set-3, Q22 

 

 

 

 

 

Three modes of propagation 

i) Ground Waves 

ii) Sky Waves 

iii) Space Waves 

 

Ionosphere acts as a reflector for the range of frequencies from few MHz to 

30 MHz . The ionospheric layers bend the radio waves back to the Earth. 

 

Waves of frequencies greater than 30 MHz penetrate the ionosphere and 

escape 

 

 

 

 

 

½  

½ 

½ 

 

 

1 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set -1,Q21 

Set- 2,Q14 

Set-3, Q19 

𝑒𝑉0 = 𝑕𝑣 − ϕo  

 

 

 
 

Stopping Potential: The minimum negative potential applied to the anode/ 

plate for which photoelectric current become zero. 
 

Threshold frequency: The minimum (cut off) frequency of incident radiation, 

below which no emission of photoelectrons takes place. 
 

By Einstein‟s Equation 

For any given frequency 𝑣 > 𝑣𝑜 , 𝑉𝑜  can be determined. 
 

                 Stopping Potential    𝑉0 =    
𝑕

𝑒
 𝑣 −

ϕo

𝑒
 

 

                                               as  ϕ0 = 𝑕𝑣0 
 

                 Threshold frequency,     𝑉0 =  
𝜙0

𝑕
 

 

 

 
 

 

1 

 

1 

 

 

 

 

½ 

 

 

 

 

½  
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Set -1,Q22 

Set- 2,Q15 

Set-3, Q20 

(a) V𝐿 = 3𝑉            V𝑅 = 3𝑉        (L: Left, R: Right) 

(b) V𝐿 = 6𝑉            V𝑅 = 3𝑉 

(c) V𝐿 = 2𝑉            V𝑅 = 3𝑉 

Reasons 

(a) No change – ( potential same on both capacitors as (V𝐿 = V𝑅)) 

(b) Charge on left hand capacitor will decrease ( V𝐿 > V𝑅) 

(c) Charge on left hand capacitor will increase ( V𝑅 > V𝐿) 

 

 

 

 

½ 

½ 

½ 

 

½ 

½ 

½ 

 

 

 

 

 

 

 

 

 

 

 

3 

    

Three modes of propagation                                     1½  

Brief explanation of reflection by Ionosphere           1  

Effect of increased frequency range                           ½  

 

Definition of Stopping Potential and threshold frequency     1+1  

Determination using Einstein‟s Equation                               1  

Calculation of voltage across each capacitor in (a), (b) and (c)        1½  

Explanation with reason for the change/no change                           1½  
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Set -1,Q23 

Set- 2,Q23 

Set-3, Q23 

 

(a) Metal detector works on the principle of resonance in ac circuits. 

 

(b) When a person walks through the gate of a metal detector, the impedance 

of the circuit changes, resulting in significant change in current in the 

circuit that causes a sound to be emitted as an alarm. 

(c) Two qualities 

(i) Following the rules/regulations 

(ii) Responsible citizen 

(iii) Scientific temperament  

(iv) Knowledgable 

(Any two)  

 

 

 

 

 

1 

 

1 

 

 

 

 

1+1 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

Section - E 

Set -1,Q24 

Set- 2,Q26 

Set-3, Q25 

∠ 𝑖 =  ∠𝑁𝑂𝑀 +  ∠ 𝑁𝐶𝑀 

∠ 𝑟 =  ∠𝑁𝐶𝑀 −  ∠ 𝑁𝐼𝑀 

𝑛1

𝑂𝑀
+  

𝑛2

𝑀𝐼
=  

𝑛2 − 𝑛1

𝑀𝐶
 

 

 

 

 

 

 

 

From the diagram : 

 

By Snell‟s law , 

 𝑛1 sin 𝑖 =  𝑛2 sin 𝑟 
 

Substituting for  i and r. and simplifying, we get 

Substituting values of OM , MI and MC 
𝑛2

𝜐
−

𝑛1

𝑢
=  

𝑛2−𝑛1

𝑅
  

 

 

 

 

 

 

 

 

 

 

 

 

1½ 

 

 

 

 

 

 

 

½ 

½ 

 

½    

 

 

½ 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Drawing labeled ray diagram              1½  

(b) Deducing relation between u , v and R          2½  

(c) Obtaining condition for real image            1  

(a) Naming the principle involved                         1 

(b) Explanation                                                      1 

(c) Two qualities                                                    2 
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∴
𝑛2

𝑣
 > 0 

∴  𝑢 >  
𝑛1𝑅

𝑛2 − 𝑛1
 

𝑚𝑜 =
𝐿

𝑓𝑜
 

𝑚𝑒 =
𝐷

𝑓𝑒
 

𝑚𝑜 =
𝐿

𝑓𝑜
.
𝐷

𝑓𝑒
 

 

(b)Condition for real image : ν  is positive 

 

From the derived relation , we have 
𝑛1

 𝑢 
<

𝑛2−𝑛1

𝑅
 

 

OR 

 

 

 

 

 

 

 
(Award 1 mark if the student draws the diagram for image at distance of 

distinct vision, deduct ½ mark for not showing the direction of Propogation of 

ray) 

 

Derivation: 

 

- Magnification due to objective 

 

- Magnification due to eyelens 

 

- Total magnification 𝑚 = 𝑚𝑜𝑚𝑒  

 

(b)  The resolving power of microscope 

(i) Will decrease with decrease of the diameter of objective lens as resolving 

power is directly proportional to the diameter 

 

 

½ 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1½ 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

 

½ 

 

 

 

½ 

 

 

1 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

(a) Ray diagram                       1½   

Derivation of expression for magnifying power        1½  

(b) Effect on resolving power in each case; with justification     1+1  
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(ii) Will decrease with increase of the wavelength of the incident light as 

resolving power is inversely proportional to the wave length 

1 

 

Set -1,Q25 

Set- 2,Q24 

Set-3, Q26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ℰ =
w

q
 

 

 

 

 

 

 

(a) Faraday‟s law – “The magnitude of the induced emf in a circuit is 

equal to the time rate of change of magnetic flux through the circuit.”  

(Alternatively : Induced emf = 
−𝑑∅

𝑑𝑡
 ) 

(b)  A bar magnet experiences a repulsive force when brought near a 

closed coil and attractive force when moved away from the coil, due 

to induced current. Therefore, external work is required to be done in 

the process. 

(c) Since workdone is moving the charge „q‟ across the length „l‟ of the 

conductor is  

W=qvBl 

Since emf is the work done per unit charge 

ℰ = Blv 

 

OR 

 

 

 

 

 

Phasor diagram for the circuit: 

 
From the Phasor diagram: 

 V makes an angle „ωt‟ with axis, current „I‟  lags behind the voltage 

„V‟ by 
𝜋

2
, (makes an angle of – (

𝜋

2
−  𝑤𝑡) with the axis.) 

 ∴, 𝑖 = 𝑖𝑚 sin  −  
𝜋

2
−  𝜔𝑡  =  𝑖𝑚 sin  𝜔𝑡 −

𝜋

2
  

[Award this 1mark even if derivation is done by analytical method] 

 

 

 

 

 

 

 

 

1 

 

 

 

 

2 

 

 

 

1 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Faraday‟s law        1 

(b) Explanation with example     2  

(c) Derivation for induced emf     2  

 

(a) Derivation for the current using phasor diagram  1  

Plot of graphs (i) and (ii)    1+1  

(b) Derivation for the average power   2  
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Graph showing variation of voltage and current as function of 𝜔𝑡  

 
 

 

Instantaneous power in LCR circuit: 

p = v × i 

   = vm sin ωt × im sin(ωt +φ) 

p = 
𝑣𝑚 𝑖𝑚

2
 [cos 𝜑 − cos 2𝜔𝑡 + 𝜑 ] 

 average power Pav=  
𝑣𝑚 𝑖𝑚

2
cos 𝜑 

      Pav=  
𝑣𝑚

 2

𝑖𝑚

 2
cos 𝜑 

  𝑃 = 𝑉𝑒𝑓𝑓 𝐼𝑒𝑓𝑓 cos 𝜙 

 

 

 

 

 

 

 

 

 

1+1 

 

 

 

½ 

½ 

 

 

 

½ 

 

½ 
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Set -1,Q26 

Set- 2,Q25 

Set-3, Q24 

𝐸𝑖𝑛 = 𝐸1 + 𝐸2 

 

 

 

 

(a) Gauss Law: Electric flux through a closed surface is 
1

𝜖0
 times the total      

           charge enclosed by the surface. 

                       Alternatively: 𝜙 =
1

𝜖0
. 𝑞 

The term q equals the sum of all charges enclosed by the surface and 

remain unchanged with the size and shape of the surface. 

Alternatively- The total number of electric field lines emanating from 

the enclosed charge „q‟ are same for all surfaces 1,2 &3 

 

 
 

(b) We have  𝐸1 =
𝜎

𝜖𝑜
;  𝐸2 =

2𝜎

𝜖𝑜
    

(i) Between the plates 

 

 

 

 

 

1 

 

 

 

½ 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a)Statement of Gauss law                                                          1 

Explanation with diagram                  1 

b)Magnitude and direction of net electric field in (i) and (ii)  1½ +1 ½  

 

 

(a) +1 
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∴ 𝑈 = 𝑤 =
1

4𝜋𝜖0
 (
𝑞1𝑞2

𝑟12
+

𝑞1𝑞3

𝑟13
+

𝑞2𝑞3

𝑟23
) 

=  
𝜎

2𝜖𝑜
+

2𝜎

2𝜖𝑜
=  

3𝜎

2𝜖𝑜
 

(Directed towards sheet „2‟) 

 

(ii) Outside near the sheet „1‟ 

   𝐸𝑜𝑢𝑡 = 𝐸2 − 𝐸1 

=  
2𝜎

2𝜖𝑜
−

𝜎

2𝜖𝑜
=  

𝜎

2𝜖𝑜
 

(Directed towards sheet „2‟) 

 

OR 

 

 

 

 

 

 

a) Electrostatic potential : Work done by an external force in bringing a 

unit positive charge from infinity to the given point 

SI unit- volt or J/C) 

Net work done in moving charges 𝑞1. 𝑞2 &𝑞3 from infinity to A, B and 

C respectively 

 

     𝑊 = 0 + 𝑞2𝑉13 + 𝑞3(𝑉13𝑉23) 

 

           =  
1

4𝜋𝜖0
  

𝑞1𝑞2

𝑟12
+

1

4𝜋𝜖0
 (

𝑞1𝑞3

𝑟13
+

𝑞2𝑞3

𝑟23
) 

 

But potential energy of the system is equal to the work 

done. 

(Award these 1 mark if the student directly writes the expression 

for  𝑈) 

 

(b)   Equipotential surface due to  

 

(i) An electric dipole 

 

 

½ 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

½ 

 

 

 

½ 

 

 

½ 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

5 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) Definition of electrostatic potential and SI unit             1+½  

Derivation for the electrostatic potential energy                  1+½  

b) Equipotential surface for (i) & (ii)                                    1+1 

. 
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2 

 

 

 

(ii) Two identical positive changes 

 

 
 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 
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