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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. `{X ~am~a _moQ>mB© Ho$ H$m°na (Vm±~o) VWm _¢J{ZZ Ho$ Vmam| Ho$ à{VamoY Amng _| ~am~a h¢, Vmo 
BZ_| go {H$g nXmW© Ho$ Vma H$s bå~mB© A{YH$ h¡ ? AnZo CÎma H$s nw{ï> Ho$ {bE H$maU 
{b{IE & 1 

Two wires, one of copper and the other of manganin, have same 

resistance and equal thickness. Which wire is longer ? Justify your 

answer.  

2. {H$gr E.gr. (a.c.) n[anW _|, VmËj{UH$ dmoëQ>Vm VWm Ymam Ho$ H«$_e: _mZ h¢ –  
V = 200 sin 300 t dmoëQ> Am¡a I = 8 cos 300 t Eopån`a & Š`m n[anW H$s àH¥${V 

Ym[aVr` h¡ `m àoaH$s` ? H$maU Xr{OE & 1 

In an a.c. circuit, the instantaneous voltage and current are  

V = 200 sin 300 t volt and I = 8 cos 300 t ampere respectively. Is the 

nature of the circuit capacitive or inductive ? Give reason. 

3. `hm± AmaoI _| EH$ YZmË_H$ {~ÝXþ Amdoe H$s joÌ aoImE± Xem©B© JB© h¢ &  Q VWm P {~ÝXþAm| 
Ho$ ~rM {H$gr Aën G$UmË_H$ Amdoe H$s pñW{VO D$Om©Am| Ho$ AÝVa H$m {M• Š`m hmoJm ? 

AnZo CÎma H$s nwpîQ> Ho$ {bE H$maU {b{IE & 1 

 

The figure shows the field lines of a positive point charge. What will be 

the sign of the potential energy difference of a small negative charge 

between the points Q and P ? Justify your answer. 
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4. {H$gr b|g Ho$ XmoZm| n¥îR>m| H$s dH«$Vm {ÌÁ`mE± g_mZ (~am~a) h¢ & `{X EH$ n¥îR> H$mo {Kg H$a 

g_Vb H$a {X`m OmE, Vmo b|g H$s \$moH$g Xÿar VWm j_Vm (nmda) {H$g àH$ma n[ad{V©V 

hmoJr ? 1 

The radii of curvature of both the surfaces of a lens are equal. If one of 

the surfaces is made plane by grinding, how will the focal length and 

power of the lens change ? 

5. ì`mnH$sH¥$V g§Mma ì`dñWm Ho$ Xem©E JE ãbm°H$ AmaoI _| X VWm Y ~m°Šgm| Ho$ Zm_  

{b{IE :  1 

 

Name the boxes X and Y shown in the block diagram of a generalized 

communication system : 

 

IÊS> ~ 

SECTION B 

6. g§jon _§o ñnîQ> H$s{OE {H$ _mo~mBb Q>obr\$moZr _§o g§Mma {H$g àH$ma hmoVm h¡ & 2 

AWdm 

 CnJ«h go g§Mma _|, g§Mma H$s {H$g _yb àUmbr ({d{Y) H$m Cn`moJ hmoVm h¡ ? Bg {d{Y _| 

{H$g àH$ma Ho$ Va§J g§MaU H$m Cn`moJ hmoVm h¡ ? h1 VWm h2 D±$MmB`m| Ho$ Xmo EoÝQ>oZmAm| Ho$ 

~rM A{YH$V_ ÑpîQ>aoIr` Xyar d Ho$ {bE ì`§OH$ {b{IE & 2 

Explain briefly how communication takes place using mobile telephony. 

OR 

Which basic mode of communication is used in satellite communication ? 

Which type of wave propagation is used in this mode ? Write the 

expression for the maximum line of sight distance d between two 

antennas having heights h1 and h2. 
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7. (a) {ZåZm§{H$V Zm{^H$s` A{^{H«$`m _| Z VWm A H$m _mZ {ZYm©[aV H$s{OE : 

 n3XBaUn
A

36
144

Z

235

92
  

 

(b) `{X àË`oH$ Zm{^H$s` A{^{H«$`m _§o àmoQ>m°Z VWm Ý`yQ´>m°Zm| XmoZm| H$s g§»`m g§a{jV 
ahVr h¡, Vmo Ðì`_mZ {H$g àH$ma D$Om© _| ê$nmÝV[aV hmoVm h¡ ? ñnîQ> H$s{OE & 2 

 

(a) In the following nuclear reaction 

  n3XBaUn
A

36
144

Z

235

92
 ,  

 assign the values of Z and A. 

 

(b) If both the number of protons and the number of neutrons are 

conserved in each nuclear reaction, in what way is the mass 

converted into energy ? Explain.  

 

8. gmo{S>`_ Ho$ ñnoŠQ́>_r CËgO©Z aoIm Ho$ àH$me H$s Va§JX¡¿ ©̀ H$m _mZ 589 nm h¡ & Cg 

BboŠQ´>m°Z H$s J{VO D$Om© kmV H$s{OE {OgHo$ {bE Xo ~«m°½br Va§JX¡¿ ©̀ H$m _mZ ^r BVZm hr 

hmoJm & 2 

The wavelength of light from the spectral emission line of sodium is  

589 nm. Find the kinetic energy of the electron for which it would have 

the same de Broglie wavelength. 

 

9. EH$ nX©o H$mo {H$gr dñVw go 90 cm Xÿar na aIm J`m h¡ & EH$ CÎmb b|g H$s Xmo {^Þ 

pñW{V`m|, {OZHo$ ~rM H$s Xÿar 20 cm h¡, go nX©o na dñVw Ho$ Xmo {^Þ à{V{~å~ ~ZVo h¢ &  

b|g H$s \$moH$g Xÿar kmV H$s{OE & 2 

A screen is placed 90 cm away from an object. The image of the object on 

the screen is formed by a convex lens at two different locations separated 

by 20 cm. Determine the focal length of the lens. 



55/3/G 7 P.T.O. 

10. R à{VamoY Ho$ I Ymamdmhr EH$ MmbH$ _| ‘e{º$ j`’ nX H$mo n[a^m{fV H$s{OE & `h e{º$ 

j` {H$g ê$n _| àH$Q> hmoVm h¡ ? Xem©BE {H$ {dÚwV² e{º$ ñQ>oeZ go Kam| VH$ {dÚwV² Ymam bo 

OmZo dmbo Vmam| (g§MaU Ho$~bm|) _| e{º$ j` H$mo Ý`yZV_ H$aZo Ho$ {bE `h Amdí`H$ h¡ {H$ 

BZ Vmam| _| {dÚwV² Ymam H$s dmoëQ>Vm H$mo A{V Cƒ aIm OmE &  2 

Define the term ‘power loss’ in a conductor of resistance R carrying a 

current I. In what form does this power loss appear ? Show that to 

minimise the power loss in the transmission cables connecting the power 

stations to homes, it is necessary to have the connecting wires carrying 

current at enormous high values of voltage.   

 

IÊS> g 

SECTION C 

11. `§J Ho$ {Û-{Par à`moJ Ho$ ì`{VH$aU n¡Q>Z© _| ào{jV bjUm| VWm H$bmg§~Õ àXrßV EH$b 

{Par Ûmam CËnÞ {ddV©Z n¡Q>Z© Ho$ VrZ {d^oXZH$mar bjUm| H$s VwbZm H$s{OE Am¡a CZH$s 

ì`mIm H$s{OE & 3 

Compare and explain three distinguishing features observed in Young’s 

double slit interference pattern with those seen for a coherently 

illuminated single slit producing diffraction pattern. 

12. hmBS´>moOZ na_mUw Ho$ ~moa Ho$ A{^J¥hrVm| Ho$ Cn`moJ go, ndt (nth) H$jm _| MŠH$a bJmVo hþE 

{H$gr BboŠQ´>m°Z H$s J{VO D$Om© (K.E.) Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE Am¡a Xem©BE {H$ 

,
r8

e
.E.K

no

2


  Ohm± rn , ndt H$jm H$s {ÌÁ`m h¡ &  ndt H$jm _| pñW{VO D$Om© H$m 

H$jr` {ÌÁ`m rn go Š`m gå~ÝY h¡ ? 3 

Use Bohr’s postulates of hydrogen atom to deduce the expression for the 

kinetic energy (K.E.) of the electron revolving in the nth orbit and show 

that ,
r8

e
.E.K

no

2


  where rn is the radius of the nth orbit. How is the 

potential energy in the nth orbit related to the orbital radius rn ?        
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13. AND JoQ> (Ûma) VWm NOT JoQ> (Ûma) H$s gË`_mZ gma{U`m| Ho$ Cn`moJ Ûmam Xem©BE {H$ 
NAND JoQ>, AND JoQ> VWm NOT JoQ H$m (Bgr H«$_ _|) g§`moOZ h¡ & Bggo NAND JoQ> 
H$s gË`_mZ gmaUr ~ZmBE & 

 NAND JoQm| (Ûmam|) H$mo ‘gmd©{ÌH$ JoQ’> Š`m| H$hm OmVm h¡ ? 3 

Using truth tables of AND gate and NOT gate show that NAND gate is 

an AND gate followed by a NOT gate. Hence write the truth table of 

NAND gate.  

Why are NAND gates called ‘Universal Gates’ ? 

14. Am`m_ _mSw>{bV (AM) Va§J Ho$ CËnÞ hmoZo H$mo ñnîQ> H$aZo Ho$ {bE {H$gr gab _mSw>bH$ H$m 
EH$ ãbm°H$ AmaoI ~ZmBE & Š`m _mSw>{bV g§Ho$Vm| H$m Bgr ê$n _| àgmaU {H$`m Om gH$Vm  

h¡ ? ñnîQ> H$s{OE & 3 

Draw a block diagram of a simple modulator to explain how the AM wave 

is produced. Can the modulated signal be transmitted as such ?  

Explain.  

15. `hm± Xem©E JE n[anW AmaoI _| 10 F Ho$ Mma g§Ym[aÌm| H$mo 500 V H$s gßbmB© go Omo‹S>m 
J`m h¡ & {ZYm©[aV H$s{OE : 3 

(a) ZoQ>dH©$ (OmbH«$_) H$s Vwë` Ym[aVm VWm 

(b) àË`oH$ g§Ym[aÌ na Amdoe & 
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A network of four 10 F capacitors is connected to a 500 V supply as 

shown in the figure. Determine the 

(a) equivalent capacitance of the network and  

(b) charge on each capacitor. 

 

16. 16  à{VamoY Ho$ EH$ Vma H$mo _mo‹S>H$a EH$ dJ© ~Zm`m J`m h¡ & BgH$s EH$ ^wOm Ho$ Xmo 
{gam| go 9 V {dÚwV²-dmhH$ ~b (B©.E_.E\$.) Ho$ EH$ òmoV H$mo {MÌ AZwgma Omo‹S> {X`m J`m 
h¡ & òmoV go br JB© Ymam H$m _mZ n[aH${bV H$s{OE & Bg dJ© Ho$ {gam| C VWm D Ho$ ~rM 
{d^dmÝVa kmV H$s{OE & 

 `{X Bg Vma H$mo ItM H$a XþJwZr bå~mB© d EH$g_mZ _moQ>mB© H$m EH$ Vma ~Zm {X`m OmE 
Am¡a Cgr gob H$mo Cgr àH$ma ~ZmE JE dJ© H$s EH$ ^wOm Ho$ {gam| Ho$ ~rM Omo‹S> {X`m OmE, 
Vmo A~ BgHo$ {H$gr {dH$U© Ho$ Xmo {gam| Ho$ ~rM {d^dmÝVa Š`m hmoJm ? 3 
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A 16  resistance wire is bent to form a square. A source of emf 9 V is  

connected across one of its sides as shown. Calculate the current drawn 

from the source. Find the potential difference between the ends C and D. 

If now the wire is stretched uniformly to double the length and once 

again the same cell is connected in the same way, across one side of the 

square formed, what will now be the potential difference across one of its 

diagonals ? 

 

17. {H$gr H$moîR> (M¡å~a) _| 6·5  10– 4 T H$m EH$g_mZ Mwå~H$s` joÌ {dÚ_mZ h¡ & Bg joÌ _| 

EH$ BboŠQ´>m°Z joÌ go bå~dV² {Xem _| 4·8  106 m/s H$s Mmb go àdoe H$aVm h¡ & ñnîQ> 
H$s{OE {H$ Bg BboŠQ´>m°Z H$m nW d¥ÎmmH$ma Š`m| h¡ & d¥ÎmmH$ma H$jm _| BgHo$ KyU©Z H$s Amd¥{Îm 

kmV H$s{OE & Š`m Amd¥{Îm BboŠQ´>m°Z H$s Mmb na {Z^©a H$aVr h¡ ? ñnîQ> H$s{OE & 3 

A uniform magnetic field of 6·5  10– 4 T is maintained in a chamber. An 

electron enters into the field with a speed of 4·8  106 m/s normal to the 

field. Explain why the path of the electron is a circle. Determine its 

frequency of revolution in the circular orbit. Does the frequency depend 

on the speed of the electron ? Explain.  

18. Amdí`H$ n[anW AmaoI ~ZmH$a {H$gr gm¡a-gob na àH$me Ho$ AmnVZ go hmoZo dmbr CZ VrZ 
_yb à{H«$`mAm| H$m g§jon _| dU©Z H$s{OE {OZgo {dÚwV²-dmhH$ ~b (B©.E_.E\$.) CËnÞ hmoVm  

h¡ & {H$gr gm¡a-gob Ho$ {bE I – V A{^bmj{UH$ dH«$ ~ZmBE &  

 gm¡a-gobm| Ho$ g§{daMZ (~ZmZo) Ho$ {bE nXmW© H$m M`Z H$aZo Ho$ {bE Amdí`H$ Xmo 
_hÎdnyÊm© _mnXÊS>m| H$m CëboI H$s{OE & 3 

AWdm 
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 g§jon _| dU©Z H$s{OE {H$ àH$me CËgO©H$ S>m`moS> (LED) H$mo H¡$go ~Zm`m OmVm h¡ Am¡a 

BgH$s H$m`©{d{Y H$s ì`m»`m H$s{OE & naånamJV VmnXrßV {dÚwV² ~ë~m| H$s VwbZm _| 
Eb.B©.S>r. (LED) Ho$ VrZ _w»` bm^ {b{IE & 3 

Describe briefly using the necessary circuit diagram, the three basic 

processes which take place to generate the emf in a solar cell when light 

falls on it. Draw the I – V characteristics of a solar cell.  

Write two important criteria required for the selection of a material for 

solar cell fabrication.    

OR 

Describe briefly how light emitting diode is fabricated and explain its 

working. Write three important advantages of LEDs over conventional 

incandescent lamps.         

19. YmVw H$s EH$ N>‹S> H$s bå~mB© ‘l’ h¡ & BgH$m EH$ {gam YmVw Ho$ {H$gr N>ëbo (db`) Ho$ Ho$ÝÐ 

na qhO {H$`m J`m h¡ Am¡a Xÿgam {gam N>ëbo H$s n[a{Y na {Q>H$m h¡ & N>‹S> H$mo ‘v’ Amd¥{Îm go 

Kw_m`m OmVm h¡ & BgH$s KyU©Z Aj N>ëbo Ho$ g_Vb Ho$ bå~dV² h¡ VWm N>ëbo Ho$ Ho$ÝÐ go 

hmoH$a JwµOaVr h¡ & Bg KyU©Z Aj Ho$ g_mÝVa EH$ pñWa VWm EH$g_mZ Mwå~H$s` joÌ B, 

gd©Ì {dÚ_mZ h¡ &  

(a) Ho$ÝÐ VWm N>ëbo Ho$ ~rM ào[aV {dÚwV²-dmhH$ ~b (B©.E_.E\$.) Ho$ {bE ì`§OH$ 

àmßV H$s{OE &  

(b) `{X {X`m J`m h¡ {H$ N>‹S> H$m à{VamoY ‘R’ h¡, Vmo CËnÞ e{º$ H$m _mZ Š`m hmoJm ? 3 
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A metallic rod of length ‘l’ is rotated with a frequency ‘v’, with one end 

hinged at the centre and the other end at the circumference of a circular 

metallic ring, about an axis passing through the centre and 

perpendicular to the plane of the ring. A constant and uniform magnetic 

field B parallel to the axis is present everywhere.  

(a) Obtain the expression for the emf induced between the centre and 

the ring.  

(b) Given that the rod has resistance ‘R’, then how much power will be 

generated  ? 

 

 

 

 

20. Eopån`a Ho$ ì`mnH$sH¥$V n[anWr` {Z`_ Ho$ {bE ì`§OH$ {b{IE & Cn ẁº$ CXmhaU H$s 
ghm`Vm go g_`-Am{lV nX Ho$ _hÎd H$mo ñnîQ> H$s{OE & 3 

Write the expression for the generalized Ampere’s circuital law. Through 

a suitable example, explain the significance of time-dependent term. 

 

21. (a) {H$gr boµOa Ûmam 6  1014 Hz Amd¥{Îm H$m EH$dUu àH$me CËnÞ hmoVm h¡ & 

CËg{O©V e{º$ H$m _mZ 2·0  10–3 W h¡ & Bg òmoV Ûmam Am¡gVZ {H$VZo µ\$moQ>m°Z 

à{V goH$ÊS> CËg{O©V {H$E OmVo h¢ ? 
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(b) `hm± AmaoI _|, Xmo YmVwAm| X VWm Y Ho$ {bE Amn{VV {d{H$aUm| H$s Amd¥{Îm (v) Ho$ 

gmW {ZamoYr {d^d V0 Ho$ {dMbZ (n[adV©Z) H$mo Xem©`m J`m h¡ & `{X XmoZm| 
YmVwAm| na Amn{VV {d{H$aUm| H$s Va§JX¡¿ ©̀ g_mZ hmo, Vmo {H$g YmVw go, (Xÿgar YmVw 

H$s VwbZm _|) A{YH$ J{VO D$Om© Ho$ BboŠQ´>m°Zm| H$m CËgO©Z hmoJm ? ñnîQ> H$s{OE & 3 

 

(a) Monochromatic light of frequency 6  1014 Hz is produced by a 

laser. The power emitted is 2·0  10–3 W. How many photons per 

second on an average are emitted by the source ? 

(b) Figure shows variation of stopping potential (V0) vs. frequency (v) 

of incident radiation for two metals  X and Y. Which metal will 

emit electrons of larger kinetic energy for same wavelength of 

incident radiation ? Explain.   

 

22. (a) _mZ br{OE {H$ {H$gr Vmao go 6000 Å Va§JX¡¿`© H$m àH$me Am ahm h¡ & Cg XÿaXeu 

H$s {d^oXZ gr_m kmV H$s{OE {OgHo$ A{^Ñí`H$ H$m ì`mg 250 cm h¡ & 

(b) Xmo {P[a`m| (pñbQ>m|) Ho$ ~rM H$s Xÿar (nmW©Š`) 1 mm h¡ VWm EH$ nXm© BZgo 1 m 

Xÿa aIm J`m h¡ & àË`oH$ {Par H$s Mm¡‹S>mB© {H$VZr hmoZr Mm{hE, Vm{H$ EH$b {Par 

n¡Q>Z© Ho$ Ho$ÝÐr` C{ƒîR> Ho$ ^rVa {Û-{Par n¡Q>Z© Ho$ 10 C{ƒîR> àmßV hmo gH|$ ? 3 



55/3/G 14 

(a) Assume that the light of wavelength 6000 Å is coming from a star. 

Find the limit of resolution of a telescope whose objective has a 

diameter of 250 cm. 

(b) Two slits are made 1 mm apart and the screen is placed 1 m away. 

What should be the width of each slit to obtain 10 maxima of the 

double slit pattern within the central maximum of the single slit 

pattern ? 

 

IÊS> X 

SECTION D 

23. h[a AnZo Jm±d Ho$ nmg pñWV {H$gr {dÚmb` _| 10dt (Xgdt) H$jm H$m N>mÌ h¡ & CgHo$ 

MmMmOr Zo Cgo S>m`Zo_mo-`wº$ EH$ gmB{H$b Cnhma _| Xr & dh `h OmZH$a amo_m§{MV hmo J`m 

{H$ A~ dh amV _| gmB{H$b MbmVo hþE ~ë~ Obm H$a g‹S>H$ na n‹S>r dñVwAm| H$mo ñnîQ> 
XoI gH$Vm h¡ & {H$ÝVw, Cgo `h kmV Zht Wm {H$ `h S>m`Zo_mo H¡$go H$m`© H$aVm h¡ & CgZo `h 

àíZ AnZo {ejH$ go nyN>m & {ejH$ Zo h[a Ho$ Bg àíZ H$mo S>m`Zo_mo H$s H$m`©{d{Y H$mo nyar 

H$jm H$mo g_PmZo H$m EH$ Adga _mZm & 

{ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 4 

(a) S>m`Zo_mo Ho$ {gÕmÝV VWm CgH$s H$m`©{d{Y H$m C„oI H$s{OE & 

(b) h[a VWm CgHo$ {dkmZ {ejH$ Ûmam àX{e©V Xmo-Xmo _yë`m| H$m CëboI H$s{OE & 

Hari is a student of Class X in a school near his village. His uncle gifted 

him a bicycle with a dynamo fitted in it. He was thrilled to find that 

while cycling during night, he could light the bulb and see the objects on 

the road clearly. He, however, did not know how this device works. He 

asked this question to his teacher. The teacher considered it an 

opportunity and explained the working of a dynamo to the whole class. 

Answer the following questions :  

(a) State the principle and working of a dynamo.  

(b) Write two values each displayed by Hari and his Science teacher. 
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IÊS> ` 

SECTION E      

24. (a) ‘{dÚwV² âbŠg’ nX H$s n[a^mfm Xr{OE & BgH$m Eg.AmB©. (S.I.) _mÌH$ {b{IE & 

(b) {H$gr {dÚwV²-joÌ Ho$ Ad`d {XE JE h¢ : Ex = x, Ey = 0 VWm Ez = 0, Ohm±  

EH$ {d_r` pñWam§H$ h¡ & `hm± Xem©E JE AmaoI _| KZ (Š`y~) H$s ^wOm ‘a’ h¡ & 

BgHo$ àË`oH$ Vb go JwµOaZo dmbo âbŠg H$m VWm BgHo$ ^rVa à^mdr Amdoe H$m 

n[aH$bZ H$s{OE &  5 

 

 

AWdm 

(a) g_{d^d n¥îR> H$s n[a^mfm Xr{OE & g_{d^d n¥îR> Ho$ {H$gr {~ÝXþ na {dÚwV²-joÌ 

H$s {Xem Cg {~ÝXþ na n¥îR> Ho$ A{^bå~dV Š`m| hmoVr h¡ ? 

(b) {H$gr {dÚwV² {ÛYw«d Ho$ H$maU g_{d^d n¥îR>m| H$mo Xem©BE & Amdoem| go Xÿar Ho$ ~‹T>Zo 

go CÎmamoÎma g_{d^d n¥ð> Xÿa-Xÿa Š`m| hmo OmVo h¢ ? 

(c) Bg {ÛYw«d Ho$ {bE, x Ho$ gmW {d^d V Ho$ n[adV©Z H$mo Xem©Zo Ho$ {bE EH$ J«mµ\$ 

(AmboI) ~ZmBE, Ohm± x (x >> 2a), Xmo Amdoem| H$mo Omo‹S>Zo dmbr aoIm Ho$ 

AZw{Xe, {~ÝXþ Amdoe – q go Xÿar h¡ & 5 
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(a) Define the term ‘electric flux’. Write its S.I. unit. 

(b) Given the components of an electric field as Ex = x, Ey = 0 and   

Ez = 0, where  is a dimensional constant. Calculate the flux 

through each face of the cube of side ‘a’, as shown in the figure, and 

the effective charge inside the cube. 

 

 

 

OR 

(a) Define equipotential surface. Why is the electric field at any point 

on the equipotential surface directed normal to the surface ? 

(b) Draw the equipotential surfaces for an electric dipole. Why does 

the separation between successive equipotential surfaces get wider 

as the distance from the charges increases ? 

(c) For this dipole, draw a plot showing the variation of potential V 

versus x, where x (x >> 2a), is the distance from the point charge  

– q along the line joining the two charges.    
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25. (a) Q´>m§g\$m°_©a H$s H$m`©{d{Y Ho$ {gÕmÝV H$mo {b{IE & Cn`wº$ AmaoIm| H$s ghm`Vm go 

Xem©BE {H$ {H$gr Cƒm`r Q´>m§g\$m°_©a _§o Vma {H$g àH$ma bnoQ>o OmVo h¢ & 

(b) {H$gr AmXe© Q´>m§g\$m°_©a Ho$ {bE, CgH$s àmW{_H$ VWm {ÛVr`H$ Hw§$S>{b`m| _| \o$am| 

H$s g§»`m Ho$ nXm| _|, (i) {ZJ©V VWm {Zdoer dmoëQ>VmAm| Am¡a (ii) {ZJ©V VWm {Zdoer 

YmamAm| Ho$ ~rM AZwnmV Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE & 

(c) dmñV{dH$ Q´>m§g\$m°_©am| _| D$Om© j` Ho$ _w»` òmoV Š`m h¢ VWm BZH$mo H$_ H¡$go {H$`m 

OmVm h¡ ? 5 

AWdm 

(a) Mb Hw§$S>br Ymam_mnr (J¡ëdoZmo_rQ>a) H$m EH$ Zm_m§{H$V AmaoI ~ZmBE & BgHo$ H$m`© 

H$aZo H$m {gÕmÝV {b{IE & Bg_| à`wº$ Z_© bmoho Ho$ H«$moS> H$m Š`m àH$m`© h¡ ? 

(b) (i) Ymam gwJ«m{hVm VWm (ii) dmoëQ>Vm gwJ«m{hVm nXm| H$s n[a^mfm Xr{OE & 

(c) {H$gr J¡ëdoZmo_rQ>a H$mo (i) dmoëQ>_rQ>a _| VWm (ii) Eo_rQ>a _| ê$nmÝV[aV H$aZo Ho$ {bE 

à`wº$ {gÕmÝV H$mo ñnîQ> H$s{OE & 5 

(a) Write the principle of working of a transformer. Show, with the 

help of suitable diagrams, how the windings of a step-up 

transformer are done. 

(b) Assuming the transformer to be an ideal one, deduce the 

expression for the ratio of (i) output voltage to input voltage and 

(ii) output current to input current in terms of the number of turns 

in the primary and secondary coils.       

(c) What are the main sources of energy loss in actual transformers 

and how are these reduced ?  

OR 
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(a) Draw a labelled diagram of a moving coil galvanometer. State its 

working principle. What is the function of a cylindrical soft iron 

core used in it ?  

(b) Define the terms (i) current sensitivity and (ii) voltage sensitivity. 

(c) Explain the underlying principle used in converting a 

galvanometer into a (i) voltmeter and (ii) ammeter.   

26. (a) nyU© Am§V[aH$ namdV©Z H$s n[aKQ>Zm Ho$ g§^d hmoZo Ho$ {bE Amdí`H$ eVmªo 

(à{V~§Ym|) H$m CëboI H$s{OE & 

(b) EH$ {H$aU AmaoI H$s ghm`Vm go Xem©BE {H$ H«$mCZ H$m±M Ho$ g_H$moUr` g_{Û~mhþ 

{àµÁ_ H$m Cn`moJ CëQ>m à{V{~å~ àmßV H$aZo _| {H$g n«H$ma hmoVm h¡ & 

(c) Amdí`H$ AmaoI H$s ghm`Vm go g§jon _| ñnîQ> H$s{OE {H$ nyU© Am§V[aH$ namdV©Z 

H$s n[aKQ>Zm H$m Cn`moJ àH$m{eH$ VÝVwAm| _| H¡$go hmoVm h¡ & EH$ CXmhaU H$s 

ghm`Vm go g_PmBE {H$ àH$m{eH$ VÝVwAm| H$m Cn`moJ àH$m{eH$ g§Ho$Vm| Ho$ àgmaU 

(g§MaU) _| H¡$go hmo gH$Vm h¡ & 5 

AWdm 

(a) `{X t = 0 na {H$gr Va§JmJ« H$m AmH$ma {X`m J`m hmo, Vmo `h Xem©Zo Ho$ {bE Cn`wº$ 

AmaoI ~ZmBE {H$ t = t1 na Va§JmJ« Ho$ AmH$ma H$mo hmBJoÝg H$s Á`m{_Vr` g§aMZm 

H$s ghm`Vm go àmßV {H$`m Om gH$Vm h¡ & 

(b) {H$gr g_Vb Va§JmJ« Ho$ {dab _mÜ`_ go gKZ _mÜ`_ _| àdoe (g§MaU) na {dMma 

H$aVo hþE ñZ¡b Ho$ AndV©Z {Z`_ H$m gË`mnZ H$s{OE & Xem©BE {H$ {H$gr Va§J Ho$ 

gKZ _mÜ`_ _| AndV©Z go CgH$s Va§JX¡¿`© VWm g§MaU Mmb KQ>Vr h¡, {H$ÝVw 

CgH$s Amd¥{Îm dhr ahVr h¡ & 5 
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(a) State the essential conditions for the phenomenon of total internal 

reflection to take place. 

(b)  Draw a ray diagram to show how a right isosceles prism made of 

crown glass can be used to obtain the inverted image. 

(c) Explain briefly with the help of a necessary diagram, how the 

phenomenon of total internal reflection is used in optical fibres. 

Illustrate giving an example how optical fibres can be employed for 

transmission of optical signals.      

OR 

(a) Draw a suitable diagram to demonstrate that given the shape of a 

wavefront at t = 0, its shape at a later time t1 can be obtained 

using Huygens’ geometrical construction.   

(b) Consider the propagation of a plane wavefront from a rarer to a 

denser medium and verify Snell’s law of refraction. Show that 

when a wave gets refracted into a denser medium, the wavelength 

and speed of propagation decreases but the frequency remains the 

same.         
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MARKING SCHEME 

SET 55/1/G 

Q. No. Expected Answer / Value Points Marks Total 

Marks 

Section A 

Set1,Q1 

Set2,Q5 

Set3,Q2 

Capacitive 

Reason: As current leads voltage ( by phase angle  ) 

½  
 

½  

 

 

1 

Set1,Q2 

Set2,Q4 

Set3,Q5 

X – Transmitter 

Y - Channel 

½  

½  

 

 

1 

Set1,Q3 

Set2,Q2 

Set3,Q4 

Focal length gets doubled. 

Power is halved. 

½ 

½   

 

 

1 

Set1,Q4 

Set2,Q3 

Set3,Q1 

Copper wire is longer. 

Reason:   

   

½ 

 

½ 

 

 

 

1 

Set1,Q5 

Set2,Q1 

Set3,Q3 

Positive 

Reason: Negative charge moves from a point at a lower potential energy to 

one at a higher potential energy. 

½ 

½ 

 

 

 

1 

Section B 

Set1,Q6 

Set2,Q7 

Set3,Q10 

 

 

 

 

 

 

 

 

 
 

Electrical energy lost per second in the resistor, is Power loss 

  Power loss appears in the form of heat/ e. m. radiations. 

 

Consider a device ‘R’, to which power P is to be delivered via transmission 

cables having a resistance  , Let V be the voltage across ‘R’ , and I be the 

current through it, then 

Power dissipated in the cable (  

 

Energy transmission, at high voltage, minimizes the power loss. 

 

 

 

 

 

 

 

½ 

½ 

 

 

 

 

½ 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Set1,Q7 

Set2,Q10 

Set3,Q8 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

Definition of Power loss       ½ 

Form in which the power loss appear     ½ 

Proof- (To minimise power loss in transmission cables  1 

Voltage should be high) 

Formula         1 

Calculation of kinetic energy      1 
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Alternatively ,  
 

½  

 

 

½  

 

½ 

 

½ 

 

 

 

 

 

 

 

 

 

2 

Set1,Q8 

Set2,Q6 

Set3,Q9 

 

 

 

 

 

(i)           --------------(1) 

(ii)   ---------------(2) 

 

Solving  (1) and (2),  u=35 cm 
 

Using lens formula 

f = 21.4 cm  

(Alternatively if a candidate calculates the focal length by using the 

formula 4 f D=  , award full marks.) 

 

 

 

 

 

½ 

 

 

½ 

 

 

½ 

 
 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Set1,Q9 

Set2,Q8 

Set3,Q7 

 

 

 

 
 

(a) Z= 56 

     A=89 
 

(b)  Difference in the total mass of the nuclei on the two sides of the    

reaction gets converted into energy or vice versa 

Alternatively. 

The number is conserved but the B.E./ nucleon can be different for 

different nuclei. 

 

 

 

 

 

½  

½  

 

 

1  

 

 

 

 

 

 

 

 

 

 

 

2 

Set1,Q10 

Set2,Q9 

Set3,Q6 

 

 

Mobile telephony takes place in following ways: 

(i) Physical area is divided into smaller cell zones. 

(ii) Radio antenna in each cell receives and transmits radio signals, to 

and from, mobile phones. 

(iii) These radio antenna are connected to each other through a 

network. (Controlled and managed by a central control room 

called Mobile Telephone Switching Office (MTSO) ) 

(iv) MTSO records the location and identifies the cell of the mobile 

phone. 

 

 

 

½  

½  

 

 

½  

 

½  

 

 

 

 

 

 

 

 

 

 

 

2 

Formula         ½ 

Calculation & result       1 ½ 

 

(a) Value of Z        ½ 

Value of A         ½ 

(b) Explanation        1 

 

Explanation (4 steps)      ½ ×4=2 
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OR 

 

 

 

 

Line of sight / Broadcast 

Space  wave 

  , R is radius of earth 

(Also accept if the student writes  ) 

 

 

 

 

 

½ 

1 
 

½  

 

 

 

 

 

 

 

 

 
 

2 

Section C 

Set1,Q11 

Set2,Q20 

Set3,Q15 

 

 

 

 

 

(a) Equivalent capacitance (Cn) =  + C 

(b) Charge on C4, q4 = C4×V=10×500 µC 

=5×10 
-3

 C=5mC 

Charge on C1,C2,C3 is same and is equal to ×V 

  

1.67 mC 

 

 

 

 

 

 

½  

½  

 

½  

½  

 

½  

 
 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q12 

Set2,Q21 

Set3,Q16 

 

 

 

 

 

Net resistance of the circuit, Req =3 Ω 

Current, I=  = 3 A 

P.D across CD, VCD = ICD×RCD 

                                  

When the wire is stretched to double its length, each resistance becomes four 

times, i.e. 16Ω each. 

P.D across one of the diagonal, VAC or VBD V 

 

 

 

 

 

½  

½  

 

 

½  
 

½  

½ 
 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q13 

Set2,Q22 

Set3,Q17 

 

 

 

 

 

 

The force, on the electron, due to the magnetic field, at any instant is 

perpendicular to its instanteneous velocity. 

 

 

 

 

 

 

 

½  
 

 

 

 

 

 

 

 

 

 

 

Basic mode of communication     ½  

Type of mode       1 

Expression for d        ½  

 

(a) Equivalent capacitance     1 

(b) Charge on each capacitor      1+1 

Current drawn from the source     1 

P.D across C and D       1 

P.D across one of the diagonals      1 

Path of the electron      ½ 

Determination of frequency of revolution    1 ½ 

Dependence of frequency on speed     ½ 

Explanation / Reason       ½ 
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Alternatively, 

Because necessary centripetal force is provided by Lorentz magnetic force 

acting on the electron. 

 

 Hz 

 

 

No 

As   i.e.     is independent of  

 

 

 

½  

 

 

½ 

 

 

½  
 

½  

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

Set1,Q14 

Set2,Q16 

Set3,Q18 

 

 

 

 

 

 

 
Three basic processes which take place to generate the emf in a solar cell 

are: 

(i) Generation of electron hole pairs due to the light incident close to 

the junction. 

(ii) Seperation of electrons and holes due to the electric field of the 

depletion region. 

(iii) Collection of electrons and holes by n-side and p-side 

respectively. 
 

I-V characteristics of solar cell 

 
 

 

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

½  

 

½  

 

½  

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Circuit Diagram       ½ 

Three basic processes       1 ½ 

I-V characteristics of solar cell      ½ 

Important criteria       ½ 

 



    Page 5 of 14                                           Final
 
draft                                        17/03/15 02:30p.m.                              

Any one criteria of the following: 

(i) Small band gap (1.0 to 1.8 eV) 

(ii) High optical absorption 

(iii) Electrical conductivity 

(iv) Availability of raw material 

(v) Cost 

 

OR 

 

 

 

 

 

An LED is fabricated from a semiconductor having a band gap ≥ 1.8 eV / 

LEDs of different colours are made from compound semiconductors. 

 

Working 

When LED is forward biased, the electrons move from n→p and holes from 

p→n; thus concentration of minority charge carriers at the junction increases. 

 

Excess minority charge carriers combine with majority charge carriers near 

the junction and release energy as photons. 

 

Advantages (Any three) 

(i) Low operational voltage and less power 

(ii) Fast action and no warm-up time required. 

(iii) The bandwidth of emitted light is 100Ǻ to 500 Ǻ or, in other 

words, it is nearly (but not exactly) monochromatic 

(iv) Long life and ruggedness 

(v) Fast on-off switching capability 

 

½  

 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

½ 

 

 

½ 

 

 

 

 

 

½ ×3 

=1 ½ 

 

 

 

 

 

 

 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q15 

Set2,Q17 

Set3,Q11 

 

 

 

Interference Diffraction 

1)Equally spaced fringes 

 

2)All maxima have equal 

brightness 

3)Formed by superposition of 

wavefronts from two coherent 

sources 

4)There is a maxima at the 

angle /a 
5)Quite a large number of 
fringes are easily observable 

1)Fringes are not equally 

spaced 

2)Intensity of maxima keeps 

on decreasing 

3)Formed through 

superposition of wavelets 

from a single wavefront 

4)First minima occurs at an 

angle  /a 
5)It becomes difficult to 
distinguish maxima and 
minima after a few fringes 
 

(Any three) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 ×3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

 

Fabrication of LED      ½ 

Working         1 

Three advantages of LEDs     1 ½ 

 

Comparison and Explanation of three distinguishing features.            3 
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Set1,Q16 

Set2,Q18 

Set3,Q12 

 

 

 

 

 

 

 

For an electron (mass ‘m’ and charge ‘e’) revolving in n
th

 stable circular 

orbit of radius ‘rn’ , with velocity vn , in the hydrogen atom (z=1), we have  

 

 

 

 

½  

 

½  

 

1 

 

½  

  

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q17 

Set2,Q19 

Set3,Q13 

 

 

 

 

 

A B Output of AND gate 

(Input of NOT gate) 

Output of NOT gate 

0 0 0 1 

0 1 0 1 

1 0 0 1 

1 1 1 0 

 

Truth table of NAND Gate 

A B Y 

0 0 1 

0 1 1 

1 0 1 

1 1 0 

 

NAND gate is called universal gate because all other basic gates like AND, 

OR, NOT gate, can be realised by using NAND gates only. 

 

 

 

 

 

 

1 

 

 

 

 

 

 

1 

 

 

 

 

 

 

1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q18 

Set2,Q11 

Set3,Q14 

 

 

 

 

 

Block Diagram 
 

 
 

 

 

 

 

 

 

 

 

 

 

1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Expression for K.E      2 

Relation for P.E        1 

 

Showing that AND gate followed by NOT gate is NAND gate    1 

Truth table of NAND gate        1 

Why is NAND gate called universal gate?      1 

 

Block Diagram / Explanation of AM    1  

Can AM wave be transmitted as such     1 

Explanation        1 
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Alternatively,  Explanation of Amplitude Modulation 

No / AM wave cannot be transmitted as such 

Explanation  

The A.M. wave has to be fed to power amplifier to provide the necessary 

power. It is then fed to the antenna for transmission. 

 

1 

 

 

1 

 

 

 

 

 

3 

Set1,Q19 

Set2,Q12 

Set3,Q21 

 

 

 

 

 

 

 
(a)  

 

(b) Metal X 

 / ,  

 

 

 

 

 

 

 

1 

 

½  

½  

 

½  

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

Set1,Q20 

Set2,Q13 

Set3,Q22 

 

 

 

 

 

 

 

 

(a)  

  

 

(b)  

 

=2×10
-4

 m=0.2 mm 

 

 

 

 

 

 

½  

 

½  

½  

 

½  

 

½  

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q21 

Set2,Q14 

Set3,Q19 

 

 

 

 

 

 

 

 

 
 

(a) Emf induced =  

(b)  

 

 

 
 

½ 

 

½  

 

1 

 

½  

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

3 

(a) Formula       1 

Calculation of number of photons per second  1 

(b) Identification of Metal      ½ 

Reason /explanation      ½ 

 ½ 

 

(a) Formula       ½ 

Calculation and Result     1 

(b) Formula        ½ 

Calculation and Result     1

   ½ 

 

(a) Derivation for induced emf     2 

(b) Expression for power      1
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Set1,Q22 

Set2,Q15 

Set3,Q20 

 

 

 

 

 

 

 

The time dependent term i.e.  represents the displacement current. 

It exists in the region in which the electric flux (φo) i.e. the electric field ( ) 

changes with time. 

Example- During charging or discharging of a capacitor, the current in the 

wire connecting the capacitor plates to the source is conduction current 

whereas in between the plates it is displacement current due to the change of 

electric field between the plates which makes the circuit complete. 

The  conduction current is always equal to the displacement current. 

 

 

 

 

 

 

 

 

1 

 
 

½  

½  

 

 

½  

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Section D 

Set1,Q23 

Set2,Q23 

Set3,Q23 

 

 

 

 

 

 

(a) Principle 

When magnetic flux through a coil changes , an emf is induced 

across its ends. 

Working : 

When the coil (Armature ) is rotated in a uniform magnetic field by 

some external means , the magnetic flux through it changes . So an 

emf is induced across the ends of the coil connected to an external 

circuit by means of slip rings and brushes. 

(b) Two values displayed by Hari (Any two) 

Scientific temperament / curiosity / learning attitude / any other 

quality 

Two values displayed by Science teacher (Any two) 

Responsive  / caring and concerned / encouraging / any other quality 

 

 

 

 

 

 

 

1 

 

 

 

 

1 

 

 

½ + ½ 

 

 

½ + ½ 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

Section E 

Set1,Q24 

Set2,Q26 

Set3,Q25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Expression for generalized Ampere’s Circuital law  1 

Explanation of significance of time dependent term  1 

Suitable Example        1 

 

      1  

     

 

a) Principle of a dynamo     1 

Working of a dynamo     1 

b) Two values displayed by Hari    ½ + ½  

Two values displayed by Science teacher  ½ + ½ 

 

  

(a) Principle of working of a transformer          1 

Labelled Diagram            1 

(b) Deducing expression for the ratio of 

(i) Output voltage to input voltage         1 

(ii) Output current to input current         1 

      (c) One main source of energy loss          ½ 

            How is the energy loss reduced?          ½ 
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(a) Principle of working : 

When the current through the primary coil changes , the magnetic 

flux linked with the secondary coil also changes . Hence an emf is 

induced across the ends of the secondary coil. 

(If the student just writes , ‘mutual induction’ , award ½ mark) 

 

 
 

(b) (i)   

          

 

(ii)  

     (c) Main source of energy losses ( any one) 

Flux leakage / Joule’s loss / loss due to eddy currents / Hysteresis 

loss 

How they are reduced (any one in the same order) 

Winding the primary and secondary coils one over the other / using 

thick wires / having laminated core / using a magnetic materal which 

has a low hysterisis loss 

 

OR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

½ 

 

½ 

 

 

½ 

 

½ 

 

½ 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Labelled diagram of a moving coil galvanometer  1 

Working Principle      ½ 

Function of soft iron core     ½ 

(b) Definition of  

(i) Current sensitivity     ½ 

(ii) Voltage sensitivity     ½ 

(c) Underlying Principle used in converting a galvanometer into 

(i) Voltmeter      1 

(ii) Ammeter      1 
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Principle : When a current carrying coil is kept in a magnetic field , it 

experiences a torque . 
 

Cylindrical soft iron core makes the magnetic field radial. 
 

(b)(i) Current sensitivity : It is defined as deflection produced per unit 

current flowing through the galvanometer. 

(ii) Voltage sensitivity :  It is defined as deflection produced per unit voltage 

applied across the galvanometer. 
 

(c ) (i) Conversion of galvanometer, into a voltmeter, is based on the fact that 

the voltmeter should have very high resistance so that very little (negligible) 

current flows through it. 

(ii) Conversion of galvanometer, into an ammeter, is based on the fact that 

the ammeter should have very little (negligible) resistance so that it does not 

reduce the current in the circuit. 

Alternatively, 

A galvanometer can be converted into 

(i)  a voltmeter by connecting a suitable high resistance in series with its coil. 

(ii) an ammeter by connecting a suitable shunt (Iav) resistance parallel with 

its coil. 

[Note: If the student just writes 

(i)  

and (ii)  

award ½ mark in each case] 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

½ 

 

½ 

 

½ 

 

½ 

 

 
 

1 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

Set1,Q25 

Set2,Q24 

Set3,Q26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Two essential conditions for the phenomenon of total internal 

reflection                           1+1 

(b) Ray diagram                 1  

(c) Diagram with explanation                           1 ½ 

     Example to illustrate the use of optical fibre in transmission ½ 
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(a) Essential conditions  

(1) The ray should pass from an optically denser medium into an 

optically rarer medium. 

(2) Angle of incidence should be greater than the critical angle 

for the given pair of media. 

 

(b) Ray Diagram 

 
 

 

(c)  

 
When ray of light enters into an optical fibre through one of its ends , it 

undergoes repeated total internal reflections along the length of the optical 

fibre as the angle of incidence at every point inside optical fibre is greater 

than the critical angle. 

Example : 

Optical fibres are used for transmitting and receiving optical signals to 

facilitate visual examination of internal organs of human body / for long 

distance communication through optical fibre cables. (any one) 

 

 

OR 

 

 

 

 

 

 

 

 

 

 

 

1 

 

1 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

1 

 

 

 

½ 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

(a) Diagram demonstrating the location and shape of a wavefront 

using Huygen’s principle     1 

(b) Diagram       1 

Verification of Snell’s law             1 ½ 

Reasons for decrease of wavelength and speed but no change 

in frequency              1 ½ 
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(a)  

 

 

  
Alternatively,  

 
  

(Any one of the above diagram) 

 

(b)  
 

 
 

Let t be the time taken by the wavefront to travel the distance BC in rarer 

medium and AE in the denser medium 

                          = constant 

This constant is called ‘refractive index’ of the denser medium with respect 

to the rarer medium . Thus , Snell’s law is verified. 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

½ 

 

 

½ 
 

½ 
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Reason : If  and  denote the wavelengths of light in medium 1 and 

medium 2 , then if BC = , AE =  

Or   

 

This equation implies that when a wave gets refracted into a denser medium , 

its wavelength and speed decrease but its frequency (v/ remains the same. 

 

½ 

 

½ 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

5 

Set1,Q26 

Set2,Q25 

Set3,Q24 

 

 

 

 

 

 

 

 

 

 

(a) Definition : 

Total number of electric field lines passing perpendicularly through a 

surface is called electric flux. 

(Also accept: ) 

S.I unit of electric flux is  

 

(b)From   

Net flux through the cube (  = Net flux through the two faces of 

the cube ( Perpendicular to X-axis + perpendicular to Y-axis + 

Perpendicular to Z-axis) 

 

(As  is (separately) zero for ( ) for 

the faces perpendicular to the y and the z-axis) 

 

 =  

 

    

(Alternatively: ) 

Net charge inside cube (Q)=  

=  

 

 

OR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

½ 

 

 

 

½ 

 

 

 

½ 

 

 

½ 

 

½ 

 

½ 

 

 

½ 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

(a) Definition of Electric flux    1 

S.I unit       ½ 

      (b) Formula for Electric flux    ½ 

           Calculation and result for net flux   2 

           Formula and result for net charge            ½ + ½ 

 

 

  

 

(a) Definition of equipotential surface    1 

Reason (Electric field directed normal to the surface ) 1 

(b) Diagram       1 

Reason        1 

      (c) Plot of V versus X      1 
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(a) A surface having same potential at all points on it , is called an 

equipotential surface. 

If the electric field were not normal to the equipotential surface , 

it will have a non-zero component along the surface . Hence, 

work  

will be done in moving a unit test charge from one point to 

another point on the surface against this component of the field , 

which is not true. 

Alternatively:  

Component of  along the equipotential surface 

=  − (rate of change of potential along the equipotential surface) 

=  zero 

Hence  has to be normal to the equipotential surface at all 

points. 

 

(b)  

 
 

Reason : 

Electric field decreases as the distance from the charges increases. 

Also, electric field component, in any direction, equals the negative 

of rate of change of potential in that direction. 

(c)  

 
 

 

1 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

1 

 

 

 

 

 

 

 

1 
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