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1. (A) {dÚwV²-joÌ H$s Vrd«Vm nX H$mo n[a^m{fV H$s{OE & BgH$s Eg.AmB©. BH$mB© {b{IE & 
EH$ {~ÝXþ Amdoe Ho$ H$maU {H$gr {~ÝXþ na {dÚwV²-joÌ Vrd«Vm Ho$ {bE J{UVr` gyÌ 
ì`wËnÞ H$s{OE & 5 

AWdm 

 (i) EH$ {~ÝXþ Amdoe Ho$ H$maU {H$gr {~ÝXþ na {dÚwV²-joÌ Vrd«Vm Ho$ {bE 
J{UVr` gyÌ {b{IE & 

  {XE JE {MÌ _| 

             

 (ii) {~ÝXþ P na {dÚwV²-joÌ H$s Vrd«Vm H$s JUZm H$s{OE & 

 (iii) `{X {~ÝXþ P na 2 C H$m Amdoe aI {X`m OmVm h¡, Vmo Bg Amdoe na 
{H$VZm ~b bJoJm ? 

(~) EH$ Mwå~H$s` joÌ _| aIo Ymamdmhr MmbH$ na bJZo dmbm ~b {H$Z H$maH$m| na 
{Z^©a H$aVm h¡ ? Bg ~b Ho$ {bE gyÌ {b{IE & h_ Bg ~b H$s {Xem {H$g àH$ma 
kmV H$a gH$Vo h¡§ ? 5 

(g) Zm{^H$s` [aEoŠQ>a H$m Zm_m§{H$V AmaoI ~ZmBE & BgHo$ àË`oH$ _w»` ^mJ H$m H$m`© 
{bIVo hþE [aEoŠQ>a H$s H$m`©{d{Y g_PmBE & 5 

(a) Define the term electric field intensity. Write its S.I. unit. Derive 

the mathematical formula for electric field intensity at a point due 

to a point charge. 

OR 

(i) Write the mathematical formula for electric field intensity at 

a point due to a point charge.  

 In the given figure 

            

(ii) Calculate the electric field intensity at point P. 

(iii) If a charge of 2 C is placed at the point P, what will be the 

force experienced by it ? 
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(b) On what factors does the force experienced by a current carrying 

conductor placed in a magnetic field depend ? Write the formula for 

this force. How can we know the direction of the force ? 

(c) Draw a labelled diagram of a nuclear reactor. Explain its working 

giving the function of every main part of it. 

2. (A) p-n-p Q´>m§{µOñQ>a H$m àVrH$ {M• ~ZmBE & Bg Q´>m§{µOñQ>a H$s ghr ~m`qgJ Xem©Zo Ho$ 
{bE {dÚwV² n[anW AmaoI ~ZmBE & BgH$s H$m`©{d{Y g_PmBE & 5 

(~) Mwå~H$s` joÌ Vrd«Vm nX H$s n[a^mfm {b{IE & BgH$s Eg.AmB©. BH$mB© {b{IE &  

EH$ n[aZm{bH$m Ho$ AÝXa {H$gr {~ÝXþ na àdm{hV pñWa {dÚwV² Ymam Ho$ H$maU 

Mwå~H$s` joÌ H$s Vrd«Vm Ho$ {bE J{UVr` gyÌ ì`wËnÞ H$s{OE & 5 

AWdm 

 EH$ n[aZm{bH$m H$m AmaoI ~ZmBE & BgHo$ AÝXa {H$gr {~ÝXþ na Mwå~H$s` joÌ 

Vrd«Vm Ho$ {bE J{UVr` gyÌ {b{IE & `{X EH$ n[aZm{bH$m, {Og_| 20 \o$ao h¢, H$s 

bå~mB© 20 go_r h¡ Am¡a Cg_| 2·5 A Ymam ~h ahr h¡, Vmo n[aZm{bH$m Ho$ AÝXa 
{H$gr {~ÝXþ na Mwå~H$s` joÌ H$s Vrd«Vm H$s JUZm H$s{OE &  

 {X`m J`m h¡ : 0 = 4  10–7 Eg.AmB©. BH$mB© & 

(g) {dÚwV² âbŠg nX H$s n[a^mfm Xr{OE & JmCg Ho$ à_ò  H$m à`moJ H$aHo$ EH$ nVbr 

Amdo{eV g_Vb MmXa Ho$ nmg {H$gr {~ÝXþ na {dÚwV²-joÌ Vrd«Vm Ho$ {bE J{UVr` 
ì`§OH$ ì`wËnÞ H$s{OE & 5 

(a) Draw a symbol of a p-n-p transistor. Draw a circuit diagram 

showing proper biasing of this transistor. Explain its working. 

(b) Define the term magnetic field intensity. Write its S.I. unit. Derive 

a mathematical formula for the magnetic field intensity at a point 

inside a solenoid due to a constant current flowing through it. 

OR 

 Draw a diagram of a solenoid. Write the mathematical formula for 

the magnetic field intensity at a point inside it. If the length of a 

solenoid having 20 turns is 20 cm and it carries a current of 2·5 A, 

calculate the magnetic field intensity at a point inside it.  

 Given : 0 = 4  10–7 S.I. units. 



105 4  

(c) Define the term electric flux. Using Gauss’s theorem, derive a 

mathematical expression for the electric field intensity at a point 

near a charged plane thin sheet. 

3. (A) g§Ym[aÌm| H$mo loUrH«$_ _| {H$g CÔoí` Ho$ {bE Omo‹S>m OmVm h¡ ? O~ VrZ g§Ym[aÌm| 
H$mo, {OZH$s Ym[aVmE± C1, C2 VWm C3 h¢, loUrH«$_ _| Omo‹S>m OmVm h¡, Vmo CZH$s Hw$b 

Ym[aVm Ho$ {bE J{UVr` gyÌ ì`wËnÞ H$s{OE & 5 

(~) {d{H$aU Omo{I_ Š`m hmoVo h¢ ? {d{H$aU Omo{I_m| Ho$ Xmo CXmhaU Xr{OE & BZHo$ 

hm{ZH$maH$ à^md {b{IE & BZ Omo{I_m| go h_ AnZo-Amn H$mo H¡$go ~Mm gH$Vo h¢ ? 5 

AWdm 

 {d{H$aU g_ñWm{ZH$ (ao{S>`mo-AmBgmoQ>mon) Š`m hmoVo h¢ ? {H$Ýht Xmo {d{H$aU 

g_ñWm{ZH$m| (ao{S>`mo-AmBgmoQ>monm|) Ho$ Zm_ {b{IE VWm àË`oH$ H$m EH$-EH$ Cn`moJ 

~VmBE & 

(g) Z¡O AY©MmbH$ d ~mø AY©MmbH$ Š`m hmoVo h¢ ? àË`oH$ H$m EH$-EH$ CXmhaU 
Xr{OE & Š`m ~mø AY ©MmbH$ Amdo{eV hmoVo h¢ `m Amdoea{hV ({Zamdo{eV) ? Z¡O 

AY©MmbH$ nXmWm] H$s MmbH$Vm Vmn_mZ na H¡$go {Z^©a H$aVr h¡ ? 5 

(a) For what purpose are capacitors connected in series ? Derive the 

mathematical formula for the total capacitance when three 

capacitors having capacitances C1, C2 and C3 are connected in 

series. 

(b) What are radiation hazards ? Give two examples of radiation 

hazards. Write their harmful effects. How can we protect ourselves 

from these hazards ? 

OR 

 What are radioisotopes ? Name any two radioisotopes and give one 

use of each. 

(c) What are intrinsic and extrinsic semiconductors ? Give one 

example of each. Are extrinsic semiconductors charged or neutral ? 

How does the conductivity of intrinsic semiconductor materials 

depend on temperature ? 
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4. (A) EH$ grYo bå~o Ymamdmhr MmbH$ go CËnÞ Mwå~H$s` joÌ n¡Q>Z© H$m AmaoI It{ME & 

EH$ AZ§VV: bå~o grYo Ymamdmhr MmbH$ _| 100 A H$s Ymam ~h ahr h¡, Vmo Cggo 
5 go_r H$s Xÿar na EH$ {~ÝXþ na Mwå~H$s` joÌ H$s Vrd«Vm H$s JUZm H$s{OE & 

Mwå~H$s` joÌ H$s Vrd«Vm H$s Eg.AmB©. BH$mB© {b{IE & 5 

(~) gy`© _| CËnÞ D$Om© Ho$ {bE CÎmaXm`r à{H«$`m H$m Zm_ {b{IE & Bg à{H«$`m H$mo 
Xem©Zo Ho$ {bE EH$ {Zê$nH$ g_rH$aU {b{IE & Š`m `h A{^{H«$`m n¥Ïdr na ahZo 
dmbo Ordm| Ho$ {bE hm{ZH$maH$ h¡ ? H$maU ~VmBE & 5 

(g) p-n O§ŠeZ H¡$go ~Zm`m OmVm h¡ ? BgH$m àVrH$ {M• ~ZmBE &  p-n S>m`moS> H$mo EH$ 
nyU© Va§J {XîQ>H$mar Ho$ ê$n _| à`moJ H$aZo Ho$ {bE {dÚwV² n[anW AmaoI H$s ghm`Vm 

go ñnîQ> H$s{OE & 5 

AWdm 

 p-n O §ŠeZ H¡$go ~Zm`m OmVm h¡ ? BgH$m àVrH$ {M• ~ZmBE & BgHo$ {bE 
AJ«{X{eH$ d níM{X{eH$ ~m`qgJ Ho$ {dÚwV² n[anW AmaoI ~ZmBE & BZ_| go  
H$m¡Z-gr ~m`qgJ _| p-n O§ŠeZ _| go Amdoe dmhH$ J{V_mZ hmoVo h¢ ? 

(a) Draw the magnetic field pattern due to a long straight current 

carrying conductor. Calculate the magnetic field strength at a 

point at a distance of 5 cm from an infinitely long straight 

conductor carrying a current of 100 A. Write the S.I. unit of the 

magnetic field strength. 

(b) Name the process responsible for release of energy in the Sun. 

Write the representative equation for the same. Is the reaction 

harmful for living beings on Earth ? Give reasons. 

(c) How is a p-n junction made ? Draw its symbol. Explain the use of  

a p-n diode as a full wave rectifier with the help of a circuit 

diagram. 

OR 

 How is p-n junction made ? Draw its symbol. Draw circuit 

diagrams for forward and reverse biasing. In which of these 

biasings do the charge carriers move through the p-n junction ? 
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^m¡{VH$ {Z`Vm§H$ :    

 
0
 = 8.854  1012 F m1 

 
0
 = 4  107 H m1 

 BboŠQ´>m°Z na Amdoe (e) = 1.6  1019 C 

 

0
4

1


 =  9  109 Nm2 C2 

 

Physical constants :  

 
0
 = 8.854  1012 F m1 

 
0
 = 4  107 H m1 

 Charge on an electron (e) = 1.6  1019 C 

 

0
4

1


 =  9  109 Nm2 C2 
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