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{dÚwV dmhH$ ~b (E.M.F.–Electro Motive Force)
 B©.E_.E\$. ({dÚwV dmhH$ ~b)/{dÚwV X~md/{dÚwV VZmd

+ –

E.M.F.

I

I

EZmoS>

H¡$WmoS>

 {H$gr ^r MmbH$ _| BboŠQ́>m°Z na bJZo dmbm dh ~b {OgHo$ H$maU
n[anW _| {dÚwV Ymam àdm{hV hmoVr h¡ {dÚwV dmhH$ ~b H$hbmVm h¢&
Note—{dÚwV dmhH$ ~b H$mo {dÚwV VZmd, {dÚwV X~md Am{X
Zm_ go ^r OmZm OmVm h¡&

 {dÚwV dmhH$ ~b H$mo (Potentiometer) nm¡Q>opÝe`b _rQ>a
({d^d_mnr) Ûmam _mnm OmVm h¡&

 {dÚwV dmhH$ ~b, {dÚwV VZmd, {dÚwV X~md g^r H$s BH$mB©
dmoëQ> (V) hmoVr h¡&

1. E.M.F. hmoVm h¡&
(A) Bb¡ŠQ>́m°Z (B) Bb¡ŠQ>́m°Zm| na bJZo dmbm ~b
(C) EH$ `m§{ÌH$ ~b (D) BZ_| go H$moB© Zht [B]

2. {ZåZ _| go ~¡Q́>r Ho$ {H$g Q>{_©Zb na Bb¡ŠQ́>m°Zm| H$s A{YH$Vm
hmoVr h¡&
(A) H¡$WmoS> (B) EoZmoS>
(C) (A) d (B) XmoZm| (D) H$moB© Zht [A]

3. {ZåZ _| go {dÚwV VZmd H$s BH$mB© hmoVr h¡&
(A) Epån`a (B) Hw$bm_ (C) dmoëQ> (D) Oyb [C]

{dÚwV Ymam (Electric Current)
 Bb¡ŠQ>́m°Zm| Ho$ EH$ {Xem _| àdmh H$mo `m Amdoe Ho$ àdmh H$s Xa

H$mo {dÚwV Ymam H$hm OmVm h¡&
 {dÚwV Ymam H$s JUZm {ZåZ gyÌ Ûmam {H$ OmVr h¡&

Q neI
t t

    
Ohm± Q = Amdoe, t = g_`, n = BboŠQ>́m°Zm| H$s g§»`m&
Note—

11 Hy$bm_
Epån`a

gH¡ $ÊS
   

> 19I[e 1.6 10 C]  

[1 Epån`a g¡H$ÊS>  1 Hy$bm°_]

1
1. {dÚwV H$s BH$mB© h¡&

(A) dmoëQ> (B) Amo_ (C) Hy$bm_ (D) Epån`a
(E) Oyb [C]

2. {dÚwV \$bŠg H$s BH$mB© h¡
(A) do~a (B) Q>¡gbm (C) Hy$bm_ (D) Epån`a
(E) Epån`a Q>Z© [C]

 1 Hy$bm_ Amdoe
18 19 166.25 10 C / 0.625 10 C / 625 10 C  

 1 Epån`a
6.25×1018C/Sec/0.625×1019C/Sec./625×1016C/Sec.

1. Amdoe àdmh H$s Xa H$s BH$mB© h¡&
(A) Amdoe (B) Epån`a
(C) Epån`a Q>Z© (D) Oyb
(E) `o g^r [B]

Note—àíZ _| Ymam H$s BH$mB© nyN>r JB© h¡ Š`m|{H$ Amdoe àdmh
{H$ Xa Ymam H$hbmVr h¡&

 {dÚwV Ymam H$m S.I. _mÌH$ (Epån`a) hmoVm h¡&
 {dÚwV Ymam H$m g~go ~‹S>m _mÌH$ (~m`moQ>>) hmoVm h¡& (EMU)

({dÚwV Mwå~H$s` _mÌH$) h¡&
1. {dÚwV Ymam H$s BH$mB© h¡&

(A) Hy$bm_ (B) Hy$bm_/g¡H$ÊS>
(C) Epån`a/g¡H$ÊS> (D) H$moB© Zht [B]

2. {dÚwV Ymam H$m S.I. _mÌH$ h¡&
(A) Hw$bm_ (B) Hy$bm_/g¡H$ÊS>
(C) Epån`a (D) BZ_| go H$moB© Zht [C]

3. {ZåZ _| go {dÚwV Ymam H$m _mÌH$ h¡?
(A) Hy$bm_/g¡H$ÊS> (B) ~m`moQ>
(C) Epån`a (D) dmoëQ>/Amo_
(E) CnamoŠV g^r [E]

Amdoe {Ì ŵO
          

I t

Q

Q = Amdoe

Q It   
Qt
I

 t = g_` (g¡H§$S)>

I = Ymam
1. EH$ {dÚwVr` n[anW _| 30A Ymam 1/2 {_ZQ> Ho$ {bE

àdm{hV hmoVr h¡ Vmo n[anW _| Amdoe H$m _mZ hmoJm?
I = 30A Q = It

~o{gH$ Bb¡pŠQ́>H$b
[Basic Electrical]
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{Xï> Ymam (Direct  Current)
 dh Ymam {OgHo$ _mZ d {Xem g_` Ho$ gmW n[ad{V©V Zht hmoVo

{Xï> Ymam H$hbmVr h¡&
 {Xï> Ymam Ho$ àH$ma—

(i) ewÕ S>r.gr. (ii) nëgoqQ>J S>r.gr.
(iii) n[ad{V©V S>r.gr.

ewÕ 
~¡Q>́r, g¡b

D.C.

I

nëgoqQ>J 
n[aemoYH$ (aoŠQ>r\$m`a)

{XñVH$mar

D.C.

n[ad{V©V 
Mm¡na 

D.C.
SCR

Amo_ H$m {Z`_ (Ohm's Law)
I  V [V  I]
I = GV [V = IR]

 G = 
1
R

I = 
V
R

 Amo_ Ho$ {Z`_ AZwgma `{X {H$gr ^r MmbH$ Vma H$s ^m¡{VH$
am{e`m| H$mo {Z`V aIm Om ò Vmo MmbH$ Vma _| ~hZo dmbr Ymam
MmbH$ Ho$ {gam| na Amamo{nV {d^mdÝVa Ho$ g_mZwnmVr h¡&

      V IR  
I R

V VR
I



V
I
R

dmëo Q>Oo

Ymam

à{VamoY

 
  
  

   
VI
R



1. `{X EH$ 12V {H$ ~¡Q>́r H$mo 15 Ho$ à{VamoY go Omo‹S>m J`m
h¡ Vmo n[anW _| ~hZo dmbr Ymam kmV H$s{OE?
(A) .44A> (B) .80A> (C) .66A (D) .11A
(E) .50A >[B]

V = 12V I = 
V
R

R = 15 I = 
120 .8A
15

  Ans.

2. `{X 12Q Amdoe H$mo {H$gr {ZpíMV {~ÝXþ na nhþ±MmZo Ho$ {bE
120J H$m ©̀ H$aZm n‹S>Vm h¡& Vmo n[anW H$m dmoëQ>oO kmV H$s{OE&

q = 12c V = 
W 120 10V
q 12
 

W = 120J
3. `{X 10Q Amdoe H$mo EH$ {ZpíMV {~ÝXþ VH$ nhþ±MmZo Ho$

{bE 90J (Oyb) H$m ©̀ H$aZm n‹S>Vm h¡& `{X n[anW H$m
à{VamoY 3 hmo Vmo n[anW _| Ymam H$m _mZ hmoJm?
(A) 9A> (B) 3A> (C) 4A> (D) 6A
(E) 12A >[B]

V = 
W
q W = 90J

V = 
90 V9V I
10 R

    

I = 
9 3A
3


4. J-Sec/C2 {ZåZ _|o go {H$gH$s BH$mB© h¡&
(A) à{VamoY (B) à{VH$m`©Vm>
(C) à{V~mYm> (D) (A), (B), (C)
(E) BZ_| go H$moB© Zht >[D]

{H$aMm°n Ho$ {Z`_ (Kirchoff's Law)
(i) {H$aMm°n H$m àW_ {Z`_
(ii) {H$aMm°n H$m {ÛVr` {Z`_

(i) {H$aMm°n H$m àW_ {Z`_ (KCL)—""{H$aMm°n Ho$ Ymam {Z`_
AZwgma n[anW Ho$ {H$gr ^r g§{Y {~ÝXþ na AmZo dmbr Ymam VWm
OmZo dmbr Ymam H$s ~rOJ{UVr` `moJ eyÝ` Ho$ ~am~a hmoVm h¡&''
{H$aMm°n Ho$ àW_ {Z`_ H$mo Ymam {Z`_ VWm {~ÝXþ{Z`_ Ho$ Zm_ go ^r
OmZm OmVm h¡&

I5

I1 I2

I4 I3

I + I + I  = I  – I31 2 5 4

I + I + I  = I  + I51 2 5 4

2 S>r.gr. Ï`moar
[D.C. Theory]
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àË`mdVu Ymam (Alternating Current)

Vm

Vm

+ Vm

– Vm

T

T

 dh Ymam {OgHo$ _mZ d {Xem g_` Ho$ gmW n[ad{V©V hmoVo h¡
àË`mdVu Ymam H$hbmVr h¡&

i = im sin t ...(i) im – A{YH$V_ Ymam
V = Vm sin t ...(ii) Vm – A{YH$V_ dmoëQ>oO

A{YH$V_ _mZ `m {eIa _mZ (Peak Value)
 àË`mdVu Ymam `m dmoëQ>oO Ho$ Ûmam àmßV {H$`m A{YH$V_ Am`m_

{eIa _mZ H$hbmVm h¡&
 dmoëQ>oO Ho$ {bE

Vrms = mV
2

m rmsV 2 V    Vm = A{YH$V_ _mZ

m rmsV 1.414 V   VVrms = RMS `m à^mdr _mZ

 Ymam Ho$ {bE

m rmsI 2 I    rmsI RMS _mZ

m rmsI 1.414 I 

Im = A{YH$V_ Ymam

1. `{X EH$ AC Ymam H$m _mZ rmsI 4A  h¡ Vmo BgH$m
A{YH$V_ _mZ kmV H$amo
(A) 5.656A (B) 4A>
(C) 3.363A> (D) 4.36A
(E) None >[A]

hb— Irms = 4A
Im = 1.414 × Irms

Im = 1.414×4 = 5.656A  Ans.
2. `{X EH$ AC dmoëQ>oO H$m rms _mZ 10V h¡ Vmo BgH$m

A{YH$V_ dmoëQ>oO kmV H$s{OE?
(A) 10V > (B) 7.07V > (C) 14.14V > (D) 28.28V

(E) None >[C]
hb— Vrms = 10V

Vm = 1.414 × Vrms

Vm = 1.414 × 10 = 14.14V
Ma_mÝVa dmoëQ>Vm (Peak to Peak Value)
 Ma_mÝVa dmoëQ>Vm {eIa _mZ H$s XþJZr hmoVr h¡

[Ma_mÝVa dmoëQ>Vm = 2 × A{YH$V_ _mZ]
1. `{X EH$ AC Ymam H$m Irms _mZ 10A h¡ Vmo Ma_mÝVa Ymam

kmV H$s{OE?
(A) 10A> (B) 7.07A> (C) 14.14A> (D) 28.28A>[D]

hb— Irms = 1.414 × Irms Irms = 10A
Im = 1.414 × 10 = 14.14A
Ma_mÝVa Ymam = 2 × 14.14 = 28.28A  Ans.

2. `{X AC Ymam H$m Vrms _mZ 100A h¡ Vmo BgH$m Ma_mÝVa
_mZ kmV H$s{OE?
(A) 100A> (B) 14.14A
>(C) 282.8A> (D) 414.4A
(D) 282.8kA >[C]

hb— Vm = 1.414 × Vrms Vrms = 100A
Vm = 1.414 × 100 = 141.4
Ma_mÝVa Ymam = 2 × 141.4 = 282.8A  Ans.

Amd¥V H$mb (Time Period)
 àË`mdVu Ymam `m dmoëQ>oO Ho$ Ûmam AnZm EH$ MŠH$a nyam H$aZo

_| {OVZm g_` bJVm h¡ dh Amd¥V H$mb H$hbmVm h¡&
 Amd¥{V H$m ì ẁËH«$_/à{Vbmo_/CëQ>m Amd¥V H$mb H$hbmVm h¡&

1T
f

   
 f = Amd¥{V

2T    
[2 360] 

[ 180] 
1. `{X EH$ Á`mdH«$` Va§J H$s H$moUr` Amd¥{V 30 rad/sec

h¡ Vmo BgH$m Amd¥V H$mb kmV H$s{OE&
(A) /12 >(B) /15 > (C) /20> (D) /2 [B]

hb— T = 
2


 = 30 rad/sec.

DC Theory
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E.gr. Ï`moar
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Mwå~H$s` dmhH$ ~b (MMF–Magnto Motive Force)

V
+

I

 Mwå~H$s` n[anW _| Mwå~H$s` âbŠg CËnÝZ H$aZo hoVw Mwå~H$s`
dmhH$ ~b (mmf) H$s Amdí`H$Vm hmoVr h¢&

mmf NI

N = bnoQ>mo H$s g§»`m/Q>Z©/MH«$/Kw_md/\o$am
I = {dÚwV Ymam
mmf = Mwå~H$s` dmhH$ ~b

 {H$gr ^r Hw$ÊS>br _| CnpñWV bnoQ>m| H$s g§»`m d Hw$ÊS>br _|
~hZo dmbr Ymam H$m JwUZ\$b Mwå~H$s` dmhH$ ~b H$hbmVm h¡&

 Mwå~H$s` dmhH$ ~b H$s BH$mB©  AT Epån`a Q>Z© hmoVr h¡&
 Mwå~H$s` dmhH$ ~b H$m _mÌH$  {Jb~Q>© hmoVm h¡&

[1 {Jb~Q>© = 0.8 AT Epån`a Q>Z©]
1 Epån`a Q>Z© = 1.25 {Jb~Q>©

1. {ZåZ _| go H$m¡Zgr Mwå~H$s` dmhH$ ~b H$s ~‹S>r BH$mB© h¡&
(A) Q>ogbm > (B) do~a> (C) {Jb~Q>©> (D) Jm°g
(E) Epån`a Q>Z© >[E]

à{Vð>å^/[ab¡ŠQ>oÝg (Reluctance)
 Mwå~H$s` âbŠg Ho$ _mJ© _| ~mYm CËnÝZ H$aZo dmbr ẁpŠV à{Vð>å^

([ab¡ŠQ>oÝg) H$hbmVr h¡&

mmfS 


S = [ab¡ŠQ>oÝg,    mmf = Mwå~H$s` dmhH$ ~b
 = Mwå~H$s` âbŠg

0 0

LS
A


 

L = bå~mB©
0 = {ZdmV© H$s Mwå~H$erbVm (4×10–7H/m)
r = _mÜ`_ H$s Mwå~H$erbVm
A = AZwàñW H$mQ> H$m joÌ\$b

 [ab¡ŠQ>oÝg H$s BH$mB©—Epån`a Q>Z©/do~a (AT/Wb) hmoVr h¡&
Note—à{Vð>å^ H$s BH$mB© h¡Zar–1 (H–1) ^r hmoVr h¡&

1. EH$ {dÚwVr` n[anW _| bonoQ>mo H$s g§»`m 400 h¡ VWm Bg_|
~hZo dmbr Ymam 2A h¡, Ed§ Hw§$S>br Ho$ Ûmam CËnÝZ âbŠg
0.1mwb h¡ Vmo à{Vð>å^ kmV H$s{OE?
(A) 880AT> (B) 800AT/Wb >
(C) 8000 At/Wb > (D) 8AT/Wb
(E) None >[E]

hb— mmf = NI = 400 × 2 = 800 AT

S = 3

mmf 800
0.1 10

 

= 3
3

800 10 8000 10 At / Wb
1 10


 


2. `{X EH$ [ab¡ŠQ>oÝg H$m _mZ 8AT/Wb h¡ `{X âbŠg H$m

_mZ 1Wb hmo Vmo mmf H$m _mZ kmV H$s{OE?
(A) 80AT> (B) 800 AT/Wb>
(C) 8000At/Wb > (D) 8AT
(E) None >[D]

hb— S = 
mmf


S 8AT / Wb
Q 1
mmf ?

 
 

  mmf = S = 8×1 = 8AT

Mwå~H$s` âbŠg (Magnetic Flux)
Mwå~H$s` ~b aoImAm| H$s g§»`m Mwå~H$s` âbŠg H$hbmVr h¡&

mmf NI
S S

  

N = bnoQ>m| H$s g§»`m
I = Ymam
S = à{Vð>å^
 = Mwå~H$s` âbŠg
mmf = Mwå~H$s` dmhH$ ~b

 Mwå~H$s` dmhH$ ~b VWm [ab¡ŠQ>oÝg H$m AZwnmV Mwå~H$s` âbŠg
H$hbmVm h¡&

 Mwå~H$s` âbŠg H$s BH$mB©  do~a, _¡Šgdob VWm bmBZ hmoVr h¡&
do~a = 108 _¡Šgdob
_¡Šgdob = 1 bmBZ

1. {ZåZ _| go H$m¡Zgm Mwå~H$s` âbŠg H$m _mÌH$ Zht h¡?
(A) do~a> (B) _¡Šgdob> (C) bmBZ> (D) Q>ogbm
(E) None  >[D]

DC Theory

4
Mwå~H$ Ed§ Mwå~H$s` n[anW
[Magnet and Magnetic]
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Q́>m§g\$m_©a/n[aUm{_Ì (Transformer)
 Q>́m§g\$m_©a EH$ ñW¡{VH$ `wpŠV h¡ {OgHo$ H$maU Bg_| dm`w Kf©U d

KyU©Z ({\«$ŠeZ, {dÝS>oO, amoQ>oeZ) hm{Z`m± Zht hmoVr h¡ Bg{bE
BgH$s XjVm gdm©{YH$ hmoVr h¡&

 Q>́m§g\$m_©a Ho$ Ûmam D$Om© `m epŠV (dmoëQ>oO VWm Ymam) H$mo
ñWmZmÝV[aV {H$`m OmVm h¡&

 Q>́m§g\$m_©a Ho$ Ûmam Amd¥{V H$mo n[ad{V©V Zht {H$`m OmVm h¡&
 Q>́m§g\$m_©a D.C. na H$m`© Zht H$aVo h¡&

Q́>m§g\$m_©a (n[aUm{_Ì) dmBqS>J (Transformer Winding)
Primary winding

àmW{_H$ Hw$ÊS>br
àmW{_H$ nj _w»` nj

Secondary winding
{ÛVr` Hw$ÊS>br
_mÜ`{_H$ nj

H$moa 

{g{b{H$Z/Z_©bmohm)
(C.R.G.O/

 àmW{_H$ dmBqS>J—Q>́m§g\$m_©a H$s {Og dmBqS>J H$mo gßbmB© go
Omo‹S>m OmVm h¡ Cgo àmW{_H$ dmBqS>J H$hm OmVm h¡&

 àmW{_H$ dmBqS>J H$mo _w»` nj Ho$ Zm_ go ^r OmZm OmVm h¡&
 {ÛVr` dmBqS>J—Q>́m§g\$m_©a H$s {Og dmBqS>J H$mo bmoS> go Omo‹S>m

OmVm h¡& Cgo {ÛVr`H$ dmBqS>J H$hVo h¢&
 {ÛVr`H$ Hw$ÊS>br H$mo _mÜ`{_H$ nj Ho$ Zm_ go ^r OmZm OmVm h¡&

Note—Q>́m§g\$m_©a H$s H$moa _| {g{b{H$Z {H$ _mÌm 3% – 5%
_| {_bm`m OmVm h¡&

 Q>́m§g\$m_©a H$s H$moa C.R.G.O. {g{b{H$Z BñnmV H$s ~Zr hmoVr h¡&
 C.R.G.O. H$m nyam Zm_, (Cold Rolled Grain Oriented)

H$moëS> amoëS> J«oZ Am°[a`oÝQ>oS> hmoVm h¡&
 H$moa H$s _moQ>mB© 0.35 mm go 0.50 mm

DT PT

{dVaU Ho$ {bET/F nm°da Ho$ {bET/F 

 hmoVr h¡&

 Q>́m§g\$m_©a H$moa H$mo {g{bH$Z BñnmV H$m Bg{bE ~Zm`m OmVm h¡
Š`m|{H$ BgH$m {hñQ>oao{gg {Z`mVm§H$ H$_ hmoVm h¡ {OgHo$ H$maU
{hñQ>oao{gg hm{Z`m± H$_ hmoVr h¡&

 bo{_ZoeZ Ho$ Ûmam H$moa H$m à^mdr joÌ\$b 10% H$_ hmo OmVm
h¡ {OgHo$ H$maU H$moa H$m à{VamoY ~‹‹T> OmVm h¡ Bg{bE ESr>-H$a§Q>
( §̂da Ymam) hm{Z`m± H$_ hmoVr h¡&

1. H$moa H$m à{VamoY ~‹T>m {X`m Om ò Vmo {ZåZ _| go Š`m K{Q>V hmoJm?

(A) Vm_« hm{Z`m± H$_ hmoJr
(B) Q>́m§g\$m_©a H$m AmH$ma ~‹T> Om`oJm>
(C) ^§da Ymam hm{Z`m± H$_ hmoJr

> (D) (A), (B), (C)
(E) None >[C]
Note—a|S>r òQ>a {H$ ãb¡S> H$m joÌ\$b ~‹T>Zo na Hw$qbJ ~‹T>
OmVr h¡&>

2. {ZåZ _| go {H$g Q>́m§g\$m_©a H$m AmH$ma g~go H$_ hmoJm
(A) 11 kV, 50 Hz
(B) 11 kV, 50 MHz
(C) 11 kV, 50 kHz
(D) 11 kV 500 Hz >[B]
Note—{Og Q>́m§g\$m_©a H$s Amd¥{V {OVZr Á`mXm hmoJr CgH$m
AmH$ma CVZm hr N>moQ>m hmoJm&

Q́>m§g\$m_©a (n[aUm{_Ì) H$m H$m ©̀ {gÕmÝV
(Working Principal of Transformer

Primary
winding

(àmW{_H$ Hw$ÊS>br)

Secondary
winding

{ÛVr` Hw$ÊS>br)

I1 I2

V1 V2E1 E2

m

N1 N2

H«$moS>

 Q>́m§g\$m_©a H$s àmW{_H$ Hw$ÊS>br H$mo gßbmB© XoZo na Mwå~H$s`
dmhH$ ~b CËnÝZ hmoVm h¡&

 Bg Mwå~H$s` dmhH$ ~b Ho$ H$maU Mwå~H$s` âbŠg CËnÝZ hmoVm h¡&
 Ymam n[adV©Z Ho$ H$maU Mwå~H$s` âbŠg n[ad{V©V hmoVm h¡ Am¡a

\¡$amS>o Ho$ {Z`_ AZwgma O~ {H$gr Hw$ÊS>br _| âbŠg n[ad{V©V
hmoVm h¡ {OgHo$ H$maU ào[aV {dÚwV dmhH$ ~b CËnÝZ hmoVm h¡&

 Q́>m§g\$m_©a H$s àmW{_H$ Hw$ÊS>br _| ào[aV {dÚwV dmhH$ ~b ñdàoaU (Self
Induction) Ho$ H$maU CËnÝZ hmoVm h¡&

 {MÌ _| E1 Ho$ Ûmam Ymam Xem©̀ m J`m h¡&
Note—bmoS> (^ma) {H$ pñW{V Ho$ AZwgma Q>́m§g\$m_©a H$m _w»`
âbŠg n[ad{V©V Zht hmoVm AWm©V² pñWa ~Zm ahVm h¡&

 àmW{_H$ Hw$ÊS>br go CËnÝZ hmoZo dmbm âbŠg {ÛVr`H$ Hw$ÊS>br qbH$
(g§~§Y) H$aVm h¡ {OgHo$ H$maU {ÛVr` Hw$ÊS>br _| ̂ r âbŠg n[adV©Z
Ho$ H$maU ào[aV {dÚwV dmhH$ ~b CËnÝZ hmoVm h¡&

DC Theory

5 Q́>m§g\$m_©a (n[aUm{_Ì)
[Transformer]
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 _erZ _w»` ê$n go Xmo àH$ma H$s hmoVr h¡—
(i) S>r.gr. _moQ>a (ii) S>r.gr. O{ZÌ

S>r.gr. _moQ>a (D.C. Motor)

S>r.gr. _moQ>a
{dÚwV D$Om© `m§{ÌH$ D$Om©

P  = EIe P  = Tm 

 dh `wpŠV {OZHo$ Ûmam {dÚwV D$Om© H$mo `m§{ÌH$ D$Om© _| ~Xbm
OmVm h¡ D.C. _moQ>a H$hbmVr h¡&
Note—S>r.gr. _erZ H$mo Bb¡ŠQ́>mo _¡H${ZH$b H$ZdO©Z {S>dmBg
Ho$ Zm_ go ^r OmZm OmVm h¡&$

 D.C. _erZ \¡$amS>o Ho$ {dÚwV-Mwå~H$s` àoaU Ho$ {gÕmÝV na
H$m`© H$aVr h¡&

 D.C. _moQ>a _| ~bmKyU© kmV H$aZo H$m gyÌ

ePT
2 n

   
1. `{X EH$ 10 HP H$s D.C. Motor 750 rpm na Mb ahr

h¡ Vmo BgH$m ~bmKyU© kmV H$s{OE&
(A) 1Nm> (B) 1.67Nm> (C) 5Nm> (D) 8Nm
(E) 10Nm >[B]

hb— Pe = 10 H.P
n = 750 rpm

T = eP
2 n

T = 
10 750 10 5 1.67 Nm

2 3 750 6 3


  
 

S>r.gr. _erZ H$s g§aMZm (Construction of D.C. Machine)
Q>{_©Zb ~m°Šg

H$å ỳQ>oQ>a

>~«eAm_}Ma
H§$S>ŠQ>g©

A_}Ma

{\$ëS>
dmBqS>J

nmob

`moH$

 S>r.gr. _erZ Ho$ _w»` ^mJ {ZåZ àH$ma Ho$ hmoVo h¡
(1) `moH$ ̀ m ~m°S>r (2) ñQ>oQ>a
(3) Am_}Ma (KyU©H$, {nÊS>) (4) {\$ëS>> nmob
(5) {\$ëS>> dmBqS>J (6) H$å`yQ>oQ>a ({XH²$ n[adV©H$)
(7) em°âQ> (8) AmB© ~moëQ>
(9) H$m~©Z ~«e

(1) `moH$ `m ~m°S>r—D.C. _erZ H$mo `moH$ _erZ Ho$ AmYma na br
OmVr h¡&
(i) N>moQ>r D.C. _erZ H$s `moH$ H$mñQ>-Am`aZ (T>bdm bm¡hm)
H$s ~Zm`r OmVr h¡&
(ii) ~‹S>r D.C. _erZ H$s `moH$ H$mñQ>-ñQ>rb H$s ~ZmB© OmVr h¡&

 ~m°S>r H$m _w»` H$m ©̀ _erZ Ho$ Am§V[aH$ ̂ mJm| H$s gwajm H$aZm hmoVm h¡&
Note—H$m~©Z H$s _mÌm ~‹T>mZo na bm¡h H$s H$R>moaVm ~‹T>Vr h¡&

(2) ñQ>oQ>a—ñQ>oQ>a _erZ H$m pñWa ^mJ hmoVm h¡ ñQ>oQ>a H$m _w»` H$m`©
Mwå~H$s` âbŠg Ho$ {bE Ý`yZV_ _mJ© àXmZ H$aZm hmoVm h¡&

(3) Am_}Ma—D.C. _erZ H$m Kw_Zo dmbm ^mJ Am_}Ma hmoVm h¢&
 S>r.gr. _erZ Ho$ Am_}Ma H$s n{Îm`m| H$mo bo{_ZoQ>oS> {g{bH$Z

BñnmV H$m ~Zm`m OmVm h¡&
Note—Am_}Ma MmbH$m| _| gX¡d àË`mdVu Ymam (AC) hmoVr h¡&

(4) {\$ëS> dmBqS>J (Field Winding)—{\$ëS> dmBqS>J Ho$ {bE
gwna BZo_ëS> H$m°na dm`a H$m Cn`moJ {H$`m OmVm h¡&

 {\$ëS> dmBqS>J H$m _w»` H$m ©̀ Mwå~H$s` âbŠg àXmZ H$aZm hmoVm h¡&
 {\$ëS> dmBqS>J {\$ëS> nmob na H$s OmVr h¡&
 {\$ëS> dmBqS>J _| bnoQ>m| d Vma H$m AmH$ma _moQ>a Ho$ AmH$ma na

{Z^©a H$aVm h¡&
(5) {\$ëS> nmob (Field Pole)—{\$ëS> nmob {g{bH$Z BñnmV Ho$

~Zo hmoVo h¡&
 {\$ëS> nmob H$mo H$mCÝQ>a g§H$, ñH«y$ `m [adoqQ>J `m d¡pëS>̈J Ho$ Ûmam

ñQ>oQ>a Ho$ gmW Omo‹S> {X`m OmVm h¢&
(6) {XH²$n[adV©H (Commutator)—H$å`yQ>oQ>a EH$ Eogr ẁpŠV h¡

{OgHo$ Ûmam Ymam {H$ {Xem H$m n[ad{V©V {H$`m OmVm h¡&
 H$å`yQ>oQ>a Ho$ IÊS> H$R>moa H${f©V Vm±~o Ho$ ~Zo hmoVo h¡&
 H$å ỳQ>oQ>a IÊS>m| Ho$ _Ü` AMmbH$ nXmW© _mBH$m (A «̂H$) ̂ am OmVm h¡&
(7) em°âQ> (Shaft)—S>r.gr. _moQ>a {H$ em°âQ> _mBëS> ñQ>rb H$s ~Zr

hmoVr h¡&
 S>r.gr. _erZ H$s em°âQ> `{X J_© hmo OmVr h¡& Vmo Bg na Zrbo

a§J H$m {ZemZ {XImB© XoVm h¡&
(8) H$m~©Z ~«e (Carbon Brush)—D.C. _erZ _| H$m~©Z ~«e

H$m Cn`moJ Bg{bE {H$`m OmVm h¡ {H$ `h (Self lubricant)
ñd`§ ñZohH$ hmoVo h¡&

 {OgHo$ H$maU `h IwX {Kg OmVo h¡ H$å`wQ>oQ>a H$mo Iam~ Zht H$aVo&
 H$m~©Z ~«e 2/3 ^mJ {Kg OmZo na `m 1/3 ^mJ eof ah OmZo na

~Xb {X`o OmVo h¡&
 H$m~©Z ~«e Ho$ Ûmam H$å ỳQ>oeZ _| gwYma hmoVm h¡&

DC Theory

6 S>r.gr. _moQ>a
[D.C. Motor]
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 S>r.gr. O{ZÌ—dh `wpŠV {OgHo$ Ûmam `m§{ÌH$ D$Om© H$mo {dÚwV
D$Om© _| n[ad{V©V {H$`m OmVm h¡ D.C. O{ZÌ H$hbmVm h¡&
Mechanical energy Electrical energy

`m§{ÌH$ D$Om© {dÚwV$ D$Om©
P = Tm  P = m Pe P = Em a aI

 D.C. O{ZÌ \¡$amS>o Ho$ {dÚwV Mwå~H$s` àoaU {Z`_ Ho$ {gÕmÝV
na H$m ©̀ H$aVm h¡&

 S>r.gr. O{ZÌ _| CËnÝZ hmoZo dmbm {d.dm. ~b AC hmoVm h¡&
 S>r.gr. O{ZÌ H$m out-put \w$b dod aoŠQ>r\$m`a Ho$ g_mZ hmoVm h¡&
 S>r.gr. O{ZÌ _o§ H$å`yQ>oQ>a \w$bdod aoŠQ>r\$m`a H$s ^m±{V H$m`©

H$aVm h¡&
 S>r.gr. O{ZÌ _| (Split-ring {d^ŠV db`/{d^ŠV _w{ÐH$m)

`m H$å`yQ>oQ>a d ~«e H$m Cn`moJ {H$`m OmVm h¡ AC H$mo DC _|
~XbZo Ho$ {bE&

 `{X Split-ring Ho$ ñWmZ na pñbn[äJ H$m Cn`moJ {H$`m Om`o
Vmo DC O{ZÌ H$m Out-put AC hmoJm&

S>r.gr. O{ZÌ Ho$ àH$ma (Type of DC Generator)
(1) ñWmB© Mwå~H$ O{ZÌ (Permanent Magnet Generator)
(2) n¥WH$ CÎmo{OV O{ZÌ (Separately Excited Generator)
(3) ñd CÎmo{OV O{ZÌ (Self Excited Generator)

(1) ñWmB© Mwå~H$ O{ZÌ (Permanent Magnet Generator)
—ñWm`r Mwå~H$ O{ZÌ _| ñWm`r Mwå~H$ H$m Cn`moJ {H$`m OmVm h¡
dh EpëZH$mo d EëH$mo_oŠg H$s ~Zr hmoVr h¡&
Bg àH$ma Ho$ O{ZÌ _| CËnÝZ {d.dm. ~b ~hþV H$_ hmoVm h¡
Bg{bE BgH$m Cn`moJ Z Ho$ ~am~a {H$`m OmVm h¡&

(2) n¥WH$ CÎmo{OV O{ZÌ (Separately Excited Generator)

Eb

+

–

+

–
V

IP

IL

Sh

n¥WH$ CÎmo{OV O{ZÌ _| {\$ëS> H$mo AbJ go DC òmoV Ho$ Ûmam Omo‹S>m
OmVm h¡ {OgHo$ H$maU Bgo n¥WH$ CÎmo{OV O{ZÌ H$hm OmVm h¡&$$

 n¥WH$ CÎmo{OV O{ZÌ EH$ Eogm O{ZÌ hmoVm h¡ Omo Ad{eð>> Mwå~H$Ëd
Ho$ {~Zm ^r {d.dm. ~b CËnÝZ H$a gH$Vm h¡&

 n¥WH$ CÎmo{OV O{ZÌ _| {\$ëS> Ymam bmoS> Ho$ AZwgma n[ad{V©V
Zht hmoVr AWm©V² bmoS> H$a§Q> na {Z ©̂a Zht H$aVt&

(3) ñd CÎmo{OV O{ZÌ (Self Excited Generator)—ñd CÎmo{OV
O{ZÌ _| {\$ëS> H$mo ñd §̀ Ho$ Ûmam CÎmo{OV {H$̀ m OmVm h¡& {OgHo$ H$maU Bgo
ñd CÎmo{OV O{ZÌ H$hm OmVm h¡&

 `h _w»` ê$n go VrZ àH$ma Ho$ hmoVo h¡&
(i) S>r.gr. loUr O{ZÌ (DC Series Generator)
(ii) S>r.gr. e§Q> O{ZÌ (DC Shunt Generator)
(iii) S>r.gr. H$ånmCÊS> O{ZÌ (DC Compound Generator)

(i) S>r.gr. loUr O{ZÌ (DC Series Generator)
IL

Ia

+

–
RSe

ISe

S>r.gr. gr[aO O{ZÌ

Eg

 S>r.gr. grarO O{ZÌ _| grarO {\$ëS> dmBqS>J d bmoS> H$mo Am_}Ma
Ho$ loUrH«$_ _| Omo‹S>m OmVm h¡&

 grarO {\$ëS> dmBqS>J Ho$ {bE _moQ>o Vma d H$_ bnoQ>m| H$m Cn`moJ
{H$`m OmVm h¢&

 D.C. loUr O{ZÌ H$mo bmoS> Ho$ {~Zm Zht Mbm`m Om gH$Vm&
 S>r.gr. loUr O{ZÌ H$m dmoëQ>oO aoJwboeZ ({d^d {Z`_Z) Iam~

(poor) hmoVm h¡&
 S>r.gr. O{ZÌ H$mo {Z`V Ymam O{ZÌ ^r H$hm OmVm h¡ S>r.gr. O{ZÌ

H$m Cn`moJ ~wñQ>a H$s ^m±{V bmBZ Mm{OªJ _| {H$`m OmVm h¡&
1. {ZåZ _| go ~yñQ>a h¡

(A) S>r.gr. loUr O{ZÌ>
(B) S>r.gr. e§Q> O{ZÌ>
(C) S>r.gr. H$ånmCÊS> O{ZÌ

> (D) S>r.gr. loUr motor >[A]
 S>r.gr loUr O{ZÌ _| Am_}Ma Ymam kmV H$aZo H$m gyÌ

g
a

a Se

E V
I

R R





Ia = Am_}Ma Ymam,  Eg = ào[aV {d.dm. ~b
V = Q>{_©Zb dmoëQ>oO,  Ra = Am_}Ma à{VamoY
O~ RSe H$m _mZ eyÝ` (0) hmo Vmo

g
a

a

E V
I

R




DC Theory

7 S>r.gr. O{ZÌ
[D.C. Generator]
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n[aM` (Introduction)
 {ÌH$bm àoaU _moQ>a _| Ky{U©V Mwå~H$s` joÌ CËnÝZ hmoVm h¡ Ky{U©V Mwå~H$s`

joÌ H$m _mZ A{YH$V_ âbŠg Ho$ 1.5 JwUm Ho$ ~am~a hmoVm h¡&

m
3
2

  

 {ÌH$bm àoaU _moQ>a ñdMm{bV hmoVr h¡&
 {ÌH$bm àoaU _moQ>a H$s Mmb h_oem Vwë`H$m{bH$ Mmb go H$_ hmoVr h¡&
 {ÌH$bm àoaU _moQ>a Ho$ \w$b bmoS> pñbn H$m _mZ 3-4% VH$ hmoVm h¡&
 {ÌH$bm àoaU _moQ>a àmaå^ _| pñbn H$m _mZ 1 Ho$ ~am~a hmoVm h¡

AWm©V² 100% hmoVm h¡&
1. 3 –  B§S>ŠeZ _moQ>a _| pñbn H$m _mZ hmoVm h¡ (àmaå^

AdñWm _|)?
(A) eyÝ` > (B) eV à{VeV (100%)>
(C) AÕ© à{VeV (50%)(D) BZ_| go H$moB© Zht >[B]
Note—àmaå^ AdñWm _| amoQ>a Amd¥{V gßbmB© Amd¥{V Ho$
~am~a hmoVr h¡&

 àmaå^ AdñWm _| amoQ>a J{V eyÝ` hmoZo Ho$ H$maU pñbn H$m _mZ
BH$mB© hmoVm h¡&

gH©$Z/gnu (Slip)
 Vwë`H$m{bH$ Mmb d amoQ>a J{V Ho$ AÝVa H$mo pñbn H$hm OmVm h¡&

s r

s

N N%S 100
N

 
  

 
Ns = Vwë`H$m{bH$ J{V, Nr = amoQ>a J{V, S = pñbn

 amoQ>a Amd¥{V VWm gßbmB© Amd¥{V Ho$ AZwnmV H$mo pñbn H$hm OmVm h¡&

r

s

fS
f

 
 

 
fr = amoQ>a Amd¥{V, fs = gßbmB© Amd¥{V, S = pñbn

 amoQ>a Vm_«j{V VWm amoQ>a BZnwQ> Ho$ AZwnmV H$mo pñbn H$hm OmVm h¡&

cu

g

PS
P

 
 

  
Peu = amoQ>a Vm_«j{V, Pg = amoQ>a input

1. EH$ {ÌH$bm àoaU _moQ>a {Ogo 440V gßbmB© 50Hz {dÚwV
gßbmB© go Omo‹S>m J`m h¡ `{X amoQ>a Amd¥{V 2Hz hmo Vmo pñbn
H$m _mZ kmV H$s{OE&
(A) 4%> (B) 8%> (C) 10%> (D) 12% >[A]

{ÌH$bm àoaU _moQ>a
[3-Phase Induction Motor]8

hb— S = r

s

f
f r 2

s

f 2H
f 50Hz



S = 
2 100 4%

50
 

2. `{X EH$ {ÌH$bm àoaU _moQ>a 440V, 50Hz {dÚwV gßbmB©
go Omo‹S>m J`m `{X \y$bbmoS> pñbn H$m _mZ 3% hmo Vmo amoQ>a
Amd¥{V kmV H$s{OE?
(A) 2Hz> (B) 20Hz> (C) 150Hz> (D) 1.5Hz
(E) None >[D]

hb— fre = Sfs

3 50 15 1.5Hz
100 10


 

{ÌH$bm àoaU _moQ>a Ho$ àH$ma (Types of 3- Induction Motor)
(i) {Jbhar qnOam àoaU _moQ>a (Sequirrel cage motor)
(ii) gnu db` àoaU _moQ>a (Slip Ring Induction motor)

(i) {Jbhar qnOam àoaU _moQ>a (Sequirrel cage motor)

R
Y
B

 {Jbhar qnOam àoaU _moQ>a _| {Jbhar qnOam amoQ>a H$m Cn`moJ
{H$`m OmVm h¡ Bg àH$ma Ho$ amoQ>a _| Eë`w{_{Z`_ MmbH$m| H$m
Cn`moJ {H$`m OmVm h¢ Am¡a BÝh| EH$ YmVw go ~Zr db` ([äJ)
Ûmam em°Q>© H$a {X`m OmVm h¡ Bg àH$ma Ho$ amoQ>a na {H$gr ^r
dmBqS>J H$m Cn`moJ Zht {H$`m OmVm&

 Bg àH$ma H$s _moQ>a _| {dH${gV ~bmKyU© H$_ hmoVm h¡ {OgHo$
H$maU Bg àH$ma H$s _moQ>a _| H$moqJJ (amoQ>a OH$‹S>Z)$ {H$ g_ñ`m
A{YH$ ahVr h¡&

 Bg amoQ>a H$s g§aMZm EH$ qnOao Ho$ g_mZ {XImB© XoVr h¡ {OgHo$
H$maU Bgo {Jbhar qnOam amoQ>a H$hm OmVm h¡&

 H$moqJJ H$s g_ñ`m H$mo Xÿa H$aZo hoVw amoQ>a H$mo Wmo‹S>m {VaN>m ~Zm`m
OmVm h¡&
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n[aM` (Introduction)

D.C.
supply

R
Y
B
3-  AC
supply


 Vwë`H$m{bH$ _moQ>a EH$ {ÛCÎmo{OV _moQ>a hmoVr h¢&
 Vwë`H$m{bH$ _moQ>a Ho$ {bE slip H$m _mZ eyÝ` hmoVm h¡&
 Vwë`H$m{bH$ _moQ>a H$s XjVm 100% hmoVr h¡ (J{V Ho$ AZwgma)
 Vwë`H$m{bH$ _moQ>a _| Am_}Ma H$mo DC Supply Xr OmVr h¡&
 Am_}Ma H$mo DC supply Ho$ {bE Slip Ring H$m Cn`moJ {H$`m

OmVm h¡&
 Vwë`H$m{bH$ _moQ>a ñdMm{bV Zht hmoVr h¡&

H$m ©̀ {gÕmÝV (Working)
 Vwë`H$m{bH$ _moQ>a H$mo gßbmB© XoZo na ñQ>oQ>a Ho$ Ûmam Ky{U©V Mwå~H$s`

joÌ CËnÝZ hmoVm h¡ Omo {H$ Vwë`H$m{bH$ Mmb go Ky_Vm h¡&

s
120FN

P
   
F = Amd¥{V, P = nmobmo H$s g§»`m, Ns = Vwë`H$m{bH$ J{V

 Am_}Ma H$mo DC gßbmB© XoZo Ho$ H$maU pñWa Mwå~H$s` joÌ ~ZVm
h¡ {OgHo$ H$maU Am_}Ma na pñWa nmob ~ZVo h¡&
g_wÝZV Yw«d amoQ>a ~obZmH$ma amoQ>a
(Salient Pole) (Cylendrical)

P = bE V sin
X


P = bE V sin

X


[ = 70° – 80°] [ = 90°]
bE V cosP

X
   

Note—
 A{YH$ epŠV sin  Ho$ g_mZwnmVr hmoVr h¡& Vwë`H$m{bH$

epŠV cos  Ho$ g_mZwnmVr hmoVr h¡&
 {gH«$moZmBqOJ Q>mH©$ A{YH$V_ V~ àmßV hmoJm O~  = 0

Ho$ ~am~a hmo&
 Am_}Ma na bJZo dmbo AmH$f©U d à{VH$f©U ~b 0.02 Sec _|

~XbVo ahVo h¡ {OgHo$ H$maU Am_}Ma Kw_Vm Zht h¡ EH$ OJh pñWa
~Zm ahVm h¡ Bg{bE Vwë`H$m{bH$ _moQ>a ñdMm{bV Zht hmoVr&

Vwë`H$m{bH$ _moQ>a d àË`mdV©H$
[Synchronous Motor & Alternator]9

Vwë`H$m{bH$ _moQ>a H$mo àmaå^Z H$aZo {H$ {d{Y`m±
(Starting Method of Synchronous Method)

(1) S>¡åna dmBqS>J `m Ad_§XH$ Hw$ÊS>br `m A_Q>u{gAmoa dmBqS>J
(Damper winding or Amartisior winding)

(2) nmoZr _moQ>a (Pony Motor)
(3) S>r.gr òmoV Ûmam S>r.gr. H§$nmCÊS> _moQ>a (By DC Source

D.C. Compound Motor)
(1) S>¡åna dmBqS>J `m Ad_§XH$ Hw$ÊS>br `m A_Q>u{gAmoa dmBqS>J

(Damper winding or Amartisior winding)—S>¡åna
dmBqS>J H$m Cn`moJ Vwë`H$m{bH$ _moQ>a H$mo àmaå^ H$aZo _| {H$`m
OmVm h¡&

 BgH$m _w»` bm^ ̀ h hmoVm h¡ {H$ ̀ h hqQ>J Xmof H$mo ̂ r Xÿa H$aVr h¡&
 S>¡åna dmBqS>J Ho$ {bE (Eë ẁ{_{Z`_) MmbH$m| H$m Cn`moJ {H$`m OmVm h¡&
 Vwë`H$m{bH$ Mmb na S>¡åna dmBqS>J _| ~bmKyU© d Ymam H$m _mZ

eyÝ` hmoVm h¡&
Note—Vwë`H$m{bH$ _moQ>a H$mo àmaå^ H$aVo g_` BgHo$ amoQ>a
H$mo emQ>© g{H©$Q> aIm OmVm h¡&
(ZH$br Am^mgr dmBqS>J) S>_r ŠdmBb H$m Cn`moJ Am_}Ma
g§VwbZ Ho$ {bE {H$`m OmVm h¡&

(2) nmoZr _moQ>a (Pony Motor)—nmoZr _moQ>a EH$ N>moQ>r àoaU _moQ>a
hmoVr h¡ {OgH$m Cn`moJ Vwë`H$m{bH$ _moQ>a H$mo àmaå^ H$aZo Ho$ {bE
{H$`m OmVm h¡&

 Bg {d{Y _| Vwë`H$m{bH$ _moQ>a Ho$ amoQ>a H$mo nmoZr _moQ>a Ho$ Ûmam
Kw_m`m OmVm h¡ (em°âQ> `w½_Z Ûmam) Am¡a O¡go hr Vwë`H$m{bH$
_moQ>a H$m amoQ>a Vwë`H$m{bH$ J{V Ho$ ZOXrH$ AmVm h¡ Vmo Bgo DC
gßbmB© àXmZ H$s OmVr h¡ {OgHo$ H$maU ñQ>oQ>a Ho$ Mwå~H$s` joÌ
d Am_}Ma Ho$ _Ü` Mwå~H$s` bm°qH$J hmo OmVr h¡ Am¡a `h
Vwë`H$m{bH$ Mmb go Kw_Zo bJ OmVr h¡ Am¡a nmoZr _moQ>a H$mo
AbJ H$a {X`m OmVm h¡&

(3) S>r.gr òmoV Ûmam S>r.gr. H§$nmCÊS> _moQ>a (By DC Source
D.C. Compound Motor)—Bg {d{Y _| D.C. H$ånmCÊS>
_moQ>a H$m Cn`moJ {H$`m OmVm h¡ Am¡a `h {d{Y nmoZr _moQ>a Ho$
g_mZ hmoVr h¡&

dr-dH«$ (V-curve)
 `{X Am_}Ma Ymam d joÌ Ymam Ho$ _Ü` dH«$ ~Zm`m Om`o Vmo `h

A§J«oOr dU©_mbm Ho$ V Aja H$s ^m§{V àmßV hmoVm h¡ Bg{bE Bgo
V-Curve (dr-dH«$) H$hm OmVm h¡&
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n[aM` (Introduction)
 1– àoaU _moQ>a _| {OVZm ~bmKyU© YZmË_H$ AÕ© MH«$ _| CËnÝZ

hmoVm h¡ CVZm hr ~bmKyU© G$UmË_H$ AÕ©MH«$ _| CËnÝZ hmoVm h¡
{OgHo$ H$maU n[aUm_r ~bmKyU© eyÝ` àmßV hmoVm h¡&
Bg{bE 1– àoaU _moQ>a ñdMm{bV Zht hmoVr h¡&

 1– àoaU _moQ>a _| H$m`© {gÕmÝV H$mo {ZåZ Xmo VarH$mo go g_Pm
Om gH$Vm h¡&
(1) {ÛKwU©Z joÌ {gÕmÝV (Double Revolving Theory)
(2) H«$mg joÌ {gÕmÝV (Cross Field Theory)

(1) {ÛKwU©Z joÌ {gÕmÝV (Double Revolving Theory)—
{ÛKwU©Z joÌ {gÕmÝV Ho$ AZwgma 1– àoaU _moQ>a _| Mwå~H$s`
âbŠg Xmo ~am~a ^mJm| _| Qw>Q>Vm h¡&
`h XmoZm| ^mJ Vwë`H$m{bH$ J{V go {dn[aV {Xem _| Kw_Vo h¡
{OgHo$ H$maU n[aUm_r ~bmKyU© àmßV hmoVm h¡ Am¡a _moQ>a H$m amoQ>a
Kw_Zm àmaå^ H$aVm h¡&

NS

NS

m/2

m/2

m

(2) H«$m°g joÌ {gÕmÝV (Cross Field Theory)—{Û-KwU©Z joÌ
{gÕmÝV 1– àoaU _moQ>a H$s ghr ì`m»`m Zht H$aVm Š`m|{H$ Bg_|
dmñV{dH$ ê$n go h_| nVm Zht MbVm {H$ _moQ>a _| hmoVm Š`m h¡&

 bo{H$Z H«$m°g joÌ {gÕmÝV Bg H$s ghr ì`m»`m H$aVm h¡ Š`m|{H$
Bg_| _moQ>a H$mo {Og Amoa YHo$bm OmVm h¡ _moQ>a H$m amoQ>a Cgr Amoa
Kw_Zm àmaå^ H$a XoVm h¡&

1. {ZåZ _| go H$m¡Zgr _moQ>a ñdMm{bV hmoVr h¡&
(A) Vwë`H$m{bH$ _moQ>a (B) 1– àoaU _moQ>a>
(C) gnu db` àoaU _moQ>a (D) BZ_| go H$moB© Zht [C]

2. {ÌH$bm àoaU _moQ>a _| ãbm°H$ amoQ>a Q>oñQ> _| pñbn H$m _mZ
hmoVm h¡&
(A) 1> (B) 0.5> (C) 0> (D) 0.25 >[A]
Note—{ÌH$bm àoaU _moQ>a H$m (amoQ>a ãbm°H$ n[anjU) Vm_«
hm{Z kmV H$aZo Ho$ {bE {H$`m OmVm h¡&

 `h narjU Q́>m§g\$m_©a Ho$ (emQ>© g{H©$Q> n[ajU) Ho$ g_mZ hmoVm h¡&
2. {ÌH$bm àoaU _moQ>a _| Zmo bmoS> n[ajU {H$g {bE {H$`m

OmVm h¡&

(A) bm¡h hm{Z> (B) Vm_« hm{Z>
(C) XmoZm|> (D) amoQ>a input [A]

 `h n[ajU Q>́m±g\$m°_©a Ho$ Iwbo n[ajU Ho$ g_mZ hmoVm h¡&
 eyÝ` ^ma n[ajU _| bm¡h hm{Z`m± kmV H$s OmVr h¡&

Note—3– àoaU _moQ>a H$mo Kw{U©V Q́>m§g\$m_©a ^r H$hm OmVm h¡&

1 –  àoaU _moQ>a H$mo ñdMm{bV ~ZmZo Ho$ {d{Y`m± $
(Method of Self Starting 1 – Induction Motor)
 1– àoaU _moQ>a H$mo ñdMm{bV ~ZmZo H$s {ZåZ {d{Y`m± h¡—

(1) H$bm {d^ŠV {d{Y
(2) g§Ym[aÌ àmaå^ {d{Y
(3) g§Ym[aÌ àmaå^ g§Ym[aÌ aZ {d{Y
(4) Nm{XV Y«wd {d{Y

(1) H$bm {d^ŠV {d{Y

1-
Supply

 AnHo$ÝÐr`
pñdM

L

R

Im

IAI

R L

àmaå^ Hw$ÊS>br

ghm`H$ Hw$ÊS>br

 

 

(Starting winding)
or

(Auxilary winding)
 

Mm[bV Hw$ÊS>br 

(Main winding)

(Running winding)
or 

_w»`  Hw$ÊS>br 

10-15°
V

IS

I
IR

75-80°

 \o$O H$mo {d^ŠV H$aZo hoVw ñQ>m{Q>ªJ dmBqS>J H$m Cn`moJ {H$`m OmVm h¡&
 ñQ>m{Q>ªJ dmBqS>J H$m à{VamoY CÀM hmoVm h¡ VWm àoaH$Ëd {ZåZ hmoVm h¡&
 aqZJ dmBqS>J H$m àoaH$Ëd CÀM hmoVm h¡ VWm à{VamoY {ZåZ hmoVm h¡&
 ñQ>m{Q>ªJ dmBqS>J d aqZJ dmBqS>J Ho$ _Ü` 90° H$m AÝVamb aIm

OmVm h¡&
 ñQ>m{Q>ªJ dmBqS>J H$m à{VamoY A{YH$ hmoZo Ho$ H$maU d àoaH$Ëd

{ZåZ hmoZo Ho$ H$maU BgH$s Ymam gßbmB© dmoëQ>Vm go [10°–15°]
nrN>o hmoVr h¡&

 aqZJ dmBqS>J H$m àoaH$Ëd A{YH$ hmoZo Zo H$maU BgH$m H$a§Q>
gßbmB© dmoëQ>Vm go [70–75°] nrN>o hmoVm h¡&

 ñQ>m{Q>ªJ dmBqS>J H$a§Q> VWm aqZJ dmBqS>J H$a§Q> BZ XmoZm| Ho$ H$maU

11 EH$b H$bm àoaU _moQ>a
[Single Phase Induction Motor]
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 dh `§Ì {OZHo$ Ûmam d¡ÚwV am{e`m| H$mo _mnm OmVm h¡& d¡ÚwV _mnH$
`§Ì H$hbmVo h¢& O¡go—A_rQ>a, dmoëQ>_rQ>a, dmQ>_rQ>a BË`m{X&

d¡ÚwV _mnH$ ̀ §Ìm| Ho$ àH$ma
(Types of Electrical Measurement Instrument)

1. gyMH$ àH$ma Ho$ §̀Ì (Indicating Instrument)
2. A{^boIZ àH$ma Ho$ `§Ì (Recording Instrument)
3. g_mH$bZ àH$ma Ho$ `§Ì (Intigrating Instrument)

1. gyMH$ §̀Ì (Indicating Instrument)—dh `§Ì {OZHo$ Ûmam
d¡ÚwV am{e H$mo EH$ g§Ho$VH$ H$s ghm`Vm go n¡_mZo na Xem©̀ m
OmVm h¡& gyMH$ `§Ì `m B§S>rHo$qQ>J àH$ma Ho$ `§Ì H$hbmVo h¡&
O¡go—dmQ>_rQ>a, A_rQ>a BË`m{X&

2. A{^boIZ §̀Ì (Recording Instrument)—dh §̀Ì {OZHo$
Ûmam d¡ÚwV am{e H$mo nona d nopÝgb H$s ghm`Vm go _mnm OmVm
h¡& A{^boIZ àH$ma Ho$ `§Ì H$hbmVm h¡& O¡go [aH$m{S>ªJ,
dmoëQ>_rQ>a, C.R.O. BË`m{X&

3. g_mH$bZ ̀ §Ì ̀ m EH$sH¥$V §̀Ì (Intigrating Instrument)—
dh `§Ì {OZHo$ Ûmam d¡ÚwV am{e H$mo J{V VWm Amd¥VH$mb Ho$
AmYma na _mnm OmVm h¡& g_mH$bZ àH$ma Ho$ `§Ì H$hbmVo h¡&
O¡go D$Om©_mnr, dmQ>K§Q>m _mnr&

gyMH$ ̀ §Ìm| _| Amdí`H$ ~bmKyU©
(Torque Required in Indicating Instrument)
 gyMH$ àH$ma Ho$ §̀Ìm| _| _w»` ê$n go VrZ àH$ma Ho$ ~bmKyU© H$m`©

H$aVo h¢&
1. {djonU ~bmKyU© (Deflacting Torque)
2. {Z §̀ÌH$ ~bmKyU© (Controlling Torque)
3. Ad_§XH$ ~bmKyU© (Damping Torque)

1. {djonU ~bmKyU© (Deflacting Torque)—dh ~bmKyU©
{OgHo$ H$maU g§Ho$VH$ n¡_mZo na J{V H$aVm h¡& {djonU ~bmKyU©
H$hbmVm h¡&

TDef.
0

1 2 3 4
5

 {djonU ~bmKyU© _mno OmZo dmbr am{e go àmßV hmoVm h¡&
2. {Z §̀ÌH$ ~bmKyU© (Controlling Torque)—dh ~bmKyU©

{OgHo$ Ûmam g§Ho$VH$ H$s J{V H$mo n¡_mZo na {Z`§{ÌV {H$`m OmVm
h¡& {Z`§{ÌV ~bmKyU© H$hbmVm h¡&

TDef.
0

1 2 3 4
5

TC

 {Z`§ÌH$ ~bmKyU© Ho$ {bE \$m°ñ\$moa ~«moÝO pñà̈J VWm JwéËdr`
ËdaU {d{Y H$m Cn`moJ {H$`m OmVm h¡&

 {Z`§ÌH$ ~bmKyU© H$s {Xem {djonU ~bmKyU© H$s {Xem Ho$ {dnarV
hmoVr h¡&

3. Ad_§XH$ ~bmKyU© (Damping Torque)—dh ~bmKyU©
{OgHo$ Ûmam n¡_mZo na g§Ho$VH$ H$s J{V H$mo {Z`§{ÌV {H$`m OmVm
h¡& Ad_§XH$ ~bmKyU© H$hbmVm h¡ Ad_§XH$ ~bmKyU© nyU© n¡_mZo
Ho$ {ZH$Q> H$m`© H$aVm h¡&

TDef.
0

1 2 3 4
5

TDm

TC

Ad_§XH$ ~bmKyU© Ho$ {bE {ZåZ àH$ma H$s S>¡pånJ̈ H$m Cn`moJ
{H$`m OmVm h¡&
(i) dm ẁ Kf©U Ad_§XZ (Air Frication Damping)
(ii) ±̂da Ymam Ad_§XZ (Eddy Current Damping)
(iii) Ðd Kf©U Ad_§XZ (Fluid Friction Damping)
(iv) {dÚwV Mwå~H$s̀  Ad_§XZ (Electromagnetic Damping)
(i) dm ẁ Kf©U Ad_§XZ (Air Frication Damping)—
dm ẁ Kf©U Ad_§XZ H$m Cn`moJ dhm± {H$`m OmVm h¡& Ohm± Mwå~H$s`
joÌ H$m _mZ H$_ hm oVm h ¡& O ¡go—{dÚwV J{V ` §Ì
(BboŠQ́>moS>m`Zmo_rQ>a), Mb bm¡hm `§Ì (_yqdJ Am`aZ)

Air chamber

Piston

Pointer

(ii) ^±da Ymam Ad_§XZ (Eddy Current Damping)—
±̂da Ymam Ad_§XZ H$m Cn`moJ dhm± {H$`m OmVm h¡& Ohm± Mwå~H$s`

joÌ _O~yV hmoVm h¡& O¡go—ñWm`r Mwå~H$, Mb Hw$ÊS>br `§Ì
(PMMC), àoaU àH$ma Ho$ `§Ìm| _|&

12 d¡ÚwV _mnH$ §̀Ì
[Electrical Measurement Instrument]
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 {dÚwV H$m ©̀ O¡go—dm`[äJ, _erZ, CnH$aU Am{X H$s ñWmnZm,
_aå_V VWm aI-aImd gabVm go H$aZo hoVw hmW Am¡Omam| H$s
Amdí`H$Vm hmoVr h¡, Omo H$m`© g§nmXZ Ho$ AZwê$n ~Zm`o OmVo h¢Ÿ& ̀ o
{d{^ÝZ _mn VWm YmVw Ho$ {Z{_©V hmoVo h¢Ÿ& hmW Am¡Oma {d{^ÝZ
àH$ma Ho$ hmoVo h¢, O¡go  
(i) noMm|, ZQ>-~moëQ> H$mo ImobZo-H$gZo dmbo Am¡OmaŸ&
(ii) dñVwAm| H$mo nH$‹S>Zo dmbo Am¡OmaŸ&
(iii) Vmam| Am{X H$mo H$mQ>Zo, _mo‹S>Zo, nH$‹S>Zo, N>rbZo dmbo Am¡OmaŸ&
(iv) bH$‹S>r `m YmVw H$mo H$mQ>Zo dmbo Am¡OmaŸ&
(v) R>moH$Zo, nrQ>Zo dmbo Am¡OmaŸ&
(vi) {N>Ð (Hole) H$aZo dmbo Am¡OmaŸ&
(vii) _mnZo d Om±M H$aZo dmbo Am¡Oma BË`m{XŸ&

noMH$g (Screw Driver)
 `h g~go Amdí`H$ Am¡Oma h¡Ÿ& ̀ h noMm| H$mo ImobZo d H$gZo Ho$ H$m_

_| {b`m OmVm h¡Ÿ& BgHo$ VrZ ̂ mJ hmoVo h¢—h¢S>b, {~Q> d {Q>nŸ& noMH$g
H$m gmBO CgHo$ {~Q> go {b`m OmVm h¡Ÿ& {Q>n H$s Mm¡‹S>mB© n¥WH$-n¥WH$
hmoVr h¡Ÿ& BgH$m h¡ÊS>b bH$‹S>r, ßbmpñQ>H$ ̀ m g¡bwbm`S> H$m ~Zm hmoVm
h¡Ÿ& {~Q> hmB© H$m~©Z ñQ>rb H$s ~ZmB© OmVr h¡ VWm Cg na {Z{H$b `m
H«$mo{_`_ ßboqQ>J {H$`m hmoVm h¡Ÿ& ̀ o 75, 100, 150, 250, 300 mm
_mn _| ~Zm ò OmVo h¢Ÿ& 75 `m 100 mm gmBO Ho$ N>moQo> noMH$g H$mo
Q>{_©Zb ̀ m H$Z¡ŠQ>a (Connector) noMH$g H$hm OmVm h¡Ÿ& Bgo N>moQ>o noM
`m ghm`H$ {dÚwV gm_J«r (Accessories) O¡go- pñdM gm°Ho$Q>, hmoëS>a
Am{X H$mo ImobZo, {\$Q> H$aZo hoVw à`moJ {H$`m OmVm h¡Ÿ& H«$m°g {Q>n Ho$
noMH$g H$mo {\${bßg ñH«y$ Ś>mB©da H$hVo h¢Ÿ& {d{^ÝZ àH$ma Ho$ {Q>ßg Ho$
g_mZ gmBO Ho$ {~Q> dmbo noMH$g EH$ n¥WH$ h¡ÊS>b _| {\$Q> hmoZo dmbo
6 nrg Ho$ g¡Q> _| {_bVo h¢Ÿ& g¡Q> dmbo noMH$gm| Ho$ h¡ÊS>b _| Neon
Tester ̂ r {X`m hmoVm h¡&

Handle
BitTip

Fig.: Screw driver
gmdYm{Z`m±:
• noMH$g H$s tip VoO Zht hmoZr Mm{hEŸ&
• Bgo CÎmmobH$ (Lever) H$s ^m±{V à`moJ Zht H$a|Ÿ&
• Bgo Oo~ _| Zht aIZm Mm{hE AÝ`Wm eara na Iam|M bJ gH$Vr h¡Ÿ&
• Qy>Q>o h¡ÊS>b dmbm noMH$g à`moJ Zht H$a|Ÿ&
• noM Ho$ ñbm°Q> H$s bå~mB© gmB©O H$m hr noMH$g à`moJ _| boZm Mm{hEŸ&
• noMH$g H$mo noM Ho$ D$na {~ëHw$b grYm hr à`moJ H$a|Ÿ&
• noMH$g Ho$ h¡ÊS>b na hWm¡‹S>o H$m à`moJ H$Xm{n Zht H$a|Ÿ&

• Or{dV n[anW _| (Setting) Cn`moJ H$aVo g_` BÝgwboQ>oS> {~Q>
dmbm noMH$g à`moJ H$a|Ÿ&

• noMH$g H$s {Q>n H$mo noM Ho$ ñbm°Q> _| R>rH$ àH$ma go {\$Q> hmoZm Mm{hEŸ&

H$å~rZoeZ ßbm`a (Combination Pliers)
 `h Vmam| H$mo nH$‹S>Zo, H$mQ>Zo, _mo‹S>Zo Ho$ H$m_ AmVm h¡Ÿ& BgHo$ nH$‹S>Zo

dmbo ̂ mJm| na a~‹S> 5000V H$m Hw$MmbH$ M‹T>m hmoVm h¡ Vm{H$ Or{dV
Vmam| na H$m`© {H$`m Om gHoŸ&$ `h bå~mB© Ho$ AZwgma 120, 150,
200 mm gmBO _| {_bVo h¢Ÿ& 200 mm _mn Ho$ H$å~rZoeZ ßbm`a
{Og na hmS>© a~‹S> H$m _moQ>m BÝgyboeZ M‹T>m hmoVm h¡, H$mo (Heavy
Duty) ßbm`a H$hVo h¢Ÿ& `h A{YH$Va {gamonar (Over Head)
bmBZ na H$m`© hoVw à`moJ {H$`m OmVm h¡Ÿ& ̀ h àm`: Cƒ H$m~©Z BñnmV
Ho$ ~Zm`o OmVo h¢Ÿ& AÀN>r JwUdÎmm Ho$ ßbm`a Venadium BñnmV Ho$
~Zm`o OmVo h¢Ÿ& `h ÁdmBªQ> ~ZmZo _| à`moJ {H$`m OmVm h¡Ÿ&

Fig.: Combination pliers insulated

bå~r ZmoH$ ßbm`a$ (Long Nose Pliers)
 `h ßbm`a Vmam| H$mo nH$‹S>Zo, _amo‹S>Zo, [äJ ~ZmZo Ho$ H$m_ AmVm

h¡Ÿ& `h âb¡Q> ZmoµO (Nose) VWm amCÝS> ZmoµO àH$ma Ho$ hmoVo h¢Ÿ&
BZHo$ h¡ÊS>b na a~‹S> H$m BÝgwboeZ M‹T>m hmoVm h¡Ÿ& `h CÀM
H$m~©Z ñQ>rb VWm Venadium ñQ>rb Ho$ ~Zm`o OmVo h¢Ÿ& `h àm`:
100 mm VWm 150 mm _mn _| ~Zm`o OmVo h¢Ÿ& Ohm± H$å~rZoeZ
ßbm`a H$m à`moJ Zht {H$`m Om gH$Vm dhm± ZmoµO ßbm`a H$mo ZQ>
Am{X ImobZo-H$gZo Ho$ H$m`© _| à`moJ H$aVo h¢Ÿ&

Fig.: Long nose pliers insulated

gmBS> H$Q>a ßbm`a (Side Cutting Pliers)
BgH$m H$Q>a ßbm`a Ho$ gmB©S> _| hmoVm h¡ Omo grYm `m {dH$U©
(Diagonal) hmoVm h¡Ÿ& `h Vmam| H$mo H$mQ>Zo, Omo‹SZo Am{X _| VWm
\$mbVy Vma H$mo H$mQ>Zo Am{X _| à`moJ {H$`m OmVm h¡Ÿ& `h Cƒ
H$m~©Z BñnmV Ho$ VWm AÀN>r JwUdÎmm dmbr Vanedium BñnmV
Ho$ ~Zm`o OmVo h¢Ÿ& `h 100, 150 mm _mn Ho$ ~Zm`o OmVo h¢Ÿ&
`h ßbm`a àm`: Am_©oMa dmBpÝS>̈J, ao{S>̀ mo Agoå~qbJ H$m`©
VWm Bb¡ŠQ>́mo{ZŠg H$m`© _| à`moJ {H$`m OmVm h¡Ÿ&

hñV Am¡Oma Ed§ {ddaU
[Hand Toods and Specification]13
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g§»`m nÕ{V (Number System)
 _w»` ê$n go Mma àH$ma Ho$ Zå~a {gñQ>_ H$m Cn`moJ {H$`m OmVm h¡&

(1) Xe_bd g§»`m nÕ{V (Decimal Number System)
(2) ~mBZar g§»`m nÕ{V (Binary Number System)
(3) Am°ŠQ>b g§»`m nÕ{V (Octal Number System)
(4) h¡ŠgmS>¡gr_b g§»`m nÕ{V (Hexadecimal Number System)

(1) Xe_bd g§»`m nÕ{V (Decimal Number System)—
Xe_bd g§»`m nÕ{V H$m AmYma 10  hmoVm h¡ Bg_| A§H$m| H$s
g§»`m 0–9 VH$ hmoVr h¡&

(2) ~mBZar g§»`m nÕ{V (Binary Number System)—
~mBZar g§»`m nÕ{V H$m AmYma 2  hmoVm h¡ Bg_| A§H$m| H$s
g§»`m 0 go 1 hmoVr h¡&

(3) Am°ŠQ>b g§»`m nÕ{V (Octal Number System)—
Am°ŠQ>b g§»`m nÕ{V H$m AmYma 8 hmoVm h¡ Bg_| A§H$m| H$s g§»`m
0 go 7 hmoVr h¡&

(4) h¡ŠgmS>ogr_b g§»`m nÕ{V (Hexadecimal Number
System)—h¡ŠgmS>ogr_b g§»`m nÕ{V H$m AmYma 16  hmoVm
h¡& Bg_| A§H$ 0 – F hmoVm h¡&
A – 10 B – 11 C – 12
D – 13 E – 14 F – 15

 Xe_bd A§H$ H$mo ~mBZar _| ~XbZm
(75)10 =  (1001011)2

2 75 1 LSB least significant bit
2 37 1
2 18 0
2 9 1
2 4 0
2 2 0

1 1 MSB most signficant bit
(225)10 = (11100001)2

2 225 1
2 112 0
2 56 0
2 28 0
2 14 0
2 7 1
2 3 1
2 1 1















(.234)10 = (.001)2 (.125)10 = (.001)2

.234 × 2 = 0.468 .125 × 2 = 0.250

.468 × 2 = 0.936 .250 × 2 = 0.500

.936 × 2 = 1.873 .500 × 2 = 0.1000
(.50)10 = (.1)2
(.25)10 = (.01)
(.75)10 = (.11)

 ~mBZar go Xe_bd A§H$ _| ~XbZm
X

2

1 1 0 1 1 1
32 16 8 4 2 1

 
 
 
 

= (55)10

X X X X

2

1 1 1 10 0 0 0
128 8 2 164 32 16 4

 
 
 
 

= (139)10

X

2

1 1 1 1 0 1 1
64 32 16 8 4 2 1

 
 
 
 

= (123)10

{S>{OQ>b JoQ (Digital Gate)
 {S>{OQ>b JoQ> VrZ àH$ma Ho$ hmoVo h¡

(A) Basic Gate
(B) Universal gate
(C) Exclusive gate

(A) Basic Gate—`o VrZ àH$ma Ho$ hmoVo h¡&
(1) Not gate (2) AND gate
(3) OR gate
(1) Not Gate—Bgo BÝdQ>©a JoQ> ^r H$hm OmVm h¡&
Bg_| BZnwQ> H$s g§»`m EH$ hmoVr h¡&
BgH$m Output Y A   hmoVm h¡

gË`Vm gmaUr

A Y = A–  

S.No. Input Output 
1 0 1 
2 1 0 

  `{X g_ g§»`m _| ZmoQ> JoQ> Omo‹S>o Om`o Vmo BgH$m output – input
Ho$ g_mZ hmoJm

 `{X {df_ g§»`m _| ZmoQ> JoQ> Omo‹S>o Vmo BgH$m output–input Ho$
{dnarV hmoVm h¢&

A
B

A

B
Not Gate

{S>{OQ>b Bb¡ŠQ́>mo{ZŠg
[Digital Electronic]14
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g¡b (Cell)
 dh `wpŠV {OgHo$ Ûmam amgm`{ZH$ D$Om© H$mo {dÚwV D$Om© _| n[ad{V©V

{H$`m OmVm h¡ g¡b H$hbmVr h¡&
 g¡b _w»` ê$n go Xmo àH$ma Ho$ hmoVo h¡&

(1) àmW{_H$ g¡b (Primary Cell)
(2) {ÛVr`H$ g¡b (Secondary Cell)
(1) àmW{_H$ g¡b (Primary Cell)—Eogo g¡b {OÝh| EH$
~ma Cn`moJ _| boZo Ho$ níMmV nwZ: Cn`moJ _| Zht {b`m OmVm
AWm©V² {OÝh| Amdo{eV Zht {H$`m Om gH$Vm àmW{_H$ g¡b H$hbmVo
h¡& àmW{_H$ g¡b {ZåZ àH$ma Ho$ h¡—
(1) ewîH$ g¡b (Dry Cell)
(2) S>o{Z`b g¡b (Denial Cell)
(3) b¡Šbm§er g¡b (Lachlanche Cell)
(4) dmoëQ>oBH$ g¡b (Voltaic Cell)
(2) {ÛVr`H$ g¡b (Secondary Cell)—dh g¡b {OÝh|
Amdo{eV {H$`m Om gH$Vm h¡ AWm©V² nwZ: Cn`moJ _| {b`m Om
gH$Vm h¡ {ÛVr`H$ g¡b H$hbmVo h¡&
(1) grgm g§Mm`H$ g¡b (Lead Acid Battery)
(2) {Z{H$b H¡$S>{_`_ g¡b (Ni-Cd Battery)
(3) {Z{H$b Am`aZ g¡b `m ES>rgZ g¡b (Ni-Fe Battery or

Edison cell)
1. {ZåZ _| go {Z{H$b Am`aZ g¡b H$mo {H$g Zm_ go OmZm OmVm h¡&

(A) ewîH$ g¡b> (B) S>o{Z`b g¡b>
(C) b¡Šbm§er g¡b> (D) dmoëQ>oBH$ g¡b
(E) ES>rgZ g¡b [E]

2. {ZåZ _| go H$m¡Zgm àmW{_H$ g¡b Zht h¡
(A) ewîH$ g¡b> (B) S>o{Z`b g¡b>
(C) b¡Šbm§er g¡b> (D) dmoëQ>oBH$ g¡b
(E) ES>rgZ g¡b >[E]

3. {ZåZ _| go H$m¡Zgm àmW{_H$ g¡b h¡&
(A) grgm g§Mm`H$ g¡b (B) {Z{H$b H¡$S>{Z`_ g¡b>
(C) {Z{H$b Am`aZ g¡b `m ES>rgZ g¡b

> (D) S>o{Z`b g¡b (E) BZ_| go H$moB© Zht >[D]
Note— dmoëQ>oO aoqQ>J ~‹T>mZo hoVw g¡bm| H$mo loUr H«$_ _| Omo‹S>m OmVm h¡&

4. 6V H$s 4 ~¡Q>ar`m| H$mo loUrH«$_ _| g§̀ mo{OV {H$`m J`m h¡
Vmo ~Vm ò ~¡Q>ar H$m Hw$b dmoëQ>oO hmoJm?
(A) 12V > (B) 6V> (C) 24V > (D) 18V
(E) None >[C]

15
g¡b d ~¡Q>ar

[Cell and Battery]

5. `{X 2V H$s 5 ~¡Q>ar loUrH«$_ _| g§̀ mo{OV H$s J`r h¡ JbVr
go 1 ~¡Q>ar H$s Y«wdVm n[ad{V©V hmo OmVr h¡ Vmo Bg g§̀ moOZ
H$m Hw$b dmoëQ>oO hmoJm&
(A) 12V > (B) 6V> (C) 4V > (D) 8V >[B]

hb— 2 + 2 + 2 + 2 – 2 = 6V
Note—Ymam aoqQ>J ~‹T>mZo Ho$ {bE g¡bm| H$mo g_mÝVa H«$_ _| Omo‹S>m
OmVm h¡ Bg g_` dmoëQ>oO H$m _mZ àË`oH$ g¡b _| ~am~a hmoVm h¡&

 Ag_mZ dmoëQ>Vm Ho$ g¡b H$^r ^r g_mÝVa H«$_ _| Zht Omo‹S>o Om gH$Vo
Š`m|{H$ Kw_md Ymam Ho$ H$maU XmoZm| hr g¡b j{VJ«ñV hmo OmVo h¡&

1. `{X 2V H$s 8 ~¡Q>[a`m| H$mo g_mÝVa H«$_ _| Omo‹S>m J`m h¡
BZ_| àË`oH$ g¡b H$r Ymam 1A h¡ Vmo Bg g§̀ moOZ Ho$ {bE
H$m¡Zgm H$WZ gË` hmoJm?
(A) 2V, 1A> (B) 16V, 8A>
(C) 2V, 8A> (D) 8V, 2A
(E) None >[C]

2. `{X 3V H$s 6 ~¡Q>[a`m| H$mo g_mÝVa H«$_ _| Omo‹S>m J`m h¡ Vmo
BZH$s Vwë` dmoëQ>Vm hmoJr&
(A) 18V > (B) 6V> (C) 12V (D) 3V
(E) None >[D]

~¡Q>ar (Battery)
 g¡bm| Ho$ g§`moOZ H$mo ~¡Q>ar H$hm OmVm h¡&
 ~¡Q>ar H$s j_Vm AH (Epån`a hm°da) _| br OmVr h¡&
 1AH (Epån`a hm°da) H$s ~¡Q>ar 3600C Amdoe g§{MV H$aVr h¡&

[1AH = 3600C]
 ~¡Q>ar H$s gm_mÝ`V`m XjVm AH (Epån`a hm°da) _| br OmVr

h¡ Am¡a `h XjVm WH (dm°Q> hm°da) XjVm go A{YH$ hmoVr h¡&
 gm_mÝ`V: ~¡Q>ar H$s AH XjVm  80–90% VH$ hmoVr h¡&
 gm_mÝ`V: ~¡Q>ar H$s WH XjVm  70–80% VH$ hmoVr h¡&

~¡Q>ar _| CËnÝZ Xmof (Fault in Battery)
 ~¡Q>ar _| CËnÝZ Xmof

(1) gë\o$eZ (2) ~H$qbJ
(3) H$moamoOZ (g§jmaU) (4) goS>r_oeZ/goS>r_oÝQ>oeZ
(1) gë\o$eZ Xmof—`{X {H$gr ~¡Q>ar H$mo bå~o g_` go Cn`moJ
_| Zht {b`m Om`o Vmo ~¡Q>ar na boS> nam°ŠgmBS> H$s naV O_ OmZo
go ~¡Q́>r H$s ßboQ> H$R>moa d gŠV hmo OmVr h¡ ~¡Q>ar _| CËnÝZ `h
Xmof gë\o$eZ Xmof H$hbmVm h¡&
Cnm`—~¡Q>ar H$mo Bg Xmof go ~MmZo hoVw O~ ~¡Q>ar H$mo Cn`moJ _|
Zht {b`m Om ò V~ Bgo nmZr {ZH$mbH$a AbJ aI XoZm Mm{hE&

220220
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AÕ©MmbH$ (Semiconductor)
 Eogo nXmW© Omo eyÝ` Vmn na Hw$MmbH$ H$s ̂ m±{V H$m ©̀ H$aVo h¡& bo{H$Z Vmn

~‹T>mZo na MmbH$ H$s ^m±{V ì`dhma H$aVo h¡& AÕ©MmbH$ H$hbmVo h¡&
Ex. {g{bH$m°Z (Si) O_}{Z`_ (Ge)

 AÕ©MmbH$m| Ho$ ~møV_ H$j _| _wŠV BboŠQ´>m°Z H$s g§»`m Mma
hmoVr h¡&

K L M N O  H$jH$
2 8 18 32 50  A{YH$V_ BboŠQ>́moZ H$s g§»`m

MmbZ$ ~¡ÊS>
Conduction

band

MmbZ$ ~¡ÊS>
Conduction

band

MmbZ ~¡ÊS>
Conduction

band

MmbZ ~¡ÊS>
Conduction

band

E  = 1.21eVa E  = 1.1eVa E  = 0.78eVa E  = 0.72eVa

g§`moOr ~¡ÊS>
Valance

band

g§`moOr

band

 ~¡ÊS>
Valance

g§`moOr

band

$ ~¡ÊS>
Valance

g§`moOr

band

$ ~¡ÊS>
Valance

0°K na
(Si)

T Vmn na
(Si)

0°K na
(Ge)

T Vmn na
(Ge)

CXmhaU—d{O©V D$Om© AÝVamb (Forbidden Energy Gap)
 eyÝ` Vmn na g§̀ moOr ~¡ÊS> d MmbZ ~¡ÊS> XmoZm| Ho$ _Ü` d{O©V

D$Om© AÝVamb H$m _mZ BVZm A{YH$ hmoVm h¡& {H$ BboŠQ´>m°Z
g§̀ moOr ~¡ÊS> go MmbZ ~¡ÊS> _| Zht Om nmVo h¡& {OgHo$ H$maU
Ymam H$m àdmh Zht hmoVm h¡&

 `{X Vmn H$mo ~‹T>m`m Om`o Vmo d{O©V D$Om© A§Vamb H$m _mZ KQ>Vm
h¡& {OgHo$ H$maU BboŠQḿ°Z g§̀ moOr ~¢S> go MmbZ ~¢S> _| OmZm
àmaå^ H$a XoVo h¡& Am¡a {dÚwV Ymam H$m àdmh hmoVm h¢&

d{O©V D$Om© A§Vamb (Forbidden Energy Gap)
 g§̀ moOr ~¢S> d MmbZ ~¢S> Ho$ _Ü` D$Om© H$m A§Va d{O©V D$Om©

A§Vamb H$hbmVm h¡& d{O©V D$Om© A§Vamb H$mo BboŠQ>́m°Z dmoëQ>
(eV) _| _mnm OmVm h¡& BboŠQ́>m°Z dmoëQ> D$Om© H$s BH$mB© h¡&

191eV 1.602 10 J 

1. Si Ho$ {bE 0K Vmn na D$Om© H$m _mZ hmoVm h¡—
(A) 1.1eV> (B) 1eV>
(C) 0.72eV > (D) 0.78eV
(E) 1.21eV >[E]

2. AÕ©MmbH$m| Ho$ ~møV_ H$jH$ _| e– H$s g§»`m hmoVr h¡&
(A) 14> (B) 32> (C) 8> (D) 4
(E) 2 [D]

3. EH$ Si na_mUw _| BboŠQ>́m°Z H$s g§»`m hmoVr h¡&
(A) 14> (B) 32> (C) 8> (D) 4
(E) 2 >[A]

4. {ZåZ _| go D$Om© H$s BH$mB© h¡&
(A) Hy$bm_> (B) dmQ>
(C) BboŠQ́>m°Z> (D) eV
(E) M/Sec. >[D]

5. H$_ao Ho$ Vmn na Ge Ho$ {bE d{O©V D$Om© A§Vamb hmoVm h¡&
(A) 1.1 eV > (B) 1 eV >
(C) 0.72 eV > (D) 0.78 eV
(E) 1.21 eV >[C]

AÕ©MmbH$ na Vmn_mZ H$m à^md
(Effect of temprature on semi-conductor)
 AÕ©MmbH$m| H$m Vmn JwUm§H$ G$UmË_H$ hmoVm h¡&
 Vmn ~‹T>mZo na AÕ©MmbH$m| H$mo à{VamoY KQ>Vm h¡&
 AÕ©MmbH$mo H$m Vmn ~‹T>mZo na à{VamoYH$Vm KQ>Vr h¡&
 AÕ©MmbH$m| H$m Vmn ~‹T>mZo na MmbH$Vm ~‹T>Vr h¡&

R T

T

    
 
    

1. `{X {H$gr gm_J«r H$m Vmn ~‹T>mZo na CgH$m à{VamoY KQ>Vm
h¡ Vmo dh {ZåZ _| go hmoJr&
(A) Vm±~m> (B) bm¡hm>
(C) ZmBH«$mo_> (D) {g{bH$Z
(E) None [D]

2. `{X EH$ {g{bH$Z AÕ©«MmbH$ H$m Vmn ~‹T>m {X`m Om`o Vmo
MmbH$Vm na Š`m à^md n‹S>oJm&
(A) ~‹T>oJr> (B) KQ>oJr>
(C) pñWa> (D) Am±H$‹S>o n`m©ßV h¡
(E) None >[D]

AÕ©«MmbH$ Ho$ àH$ma (Types of Semi-conductor)
(1) ewÕ AÕ©MmbH$ (Intransic semi-conductor)
(2) AewÕ AÕ©MmbH$ (Extransic semi-conductor)

(1) ewÕ AÕ©MmbH$ (Intransic semi-conductor)—ewÕ
AÕ©MmbH$m| _| BboŠQ>́m°Z Am¡a holes H$s g§»`m ~am~a hmoVr h¡&

 BÝh| Z¡O-AÕ©MmbH$ ^r H$hm OmVm h¡&

AÕ©MmbH$ d S>m`moS>
[Semiconductor & Diode]
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n[aM` (Introduction)$
 dh `wpŠV {OgHo$ Ûmam AC H$mo DC _| n[ad{V©V {H$`m OmVm h¡

aoŠQ>r\$m`a H$hbmVo h¡&
 Output Va§J Ho$ AmYma na `h Xmo àH$ma Ho$ hmoVo h¡

(1) AÕ© Va§J {Xï>H$mar (Half Wave Rectifier)
(2) nyU© Va§J {Xï>H$mar (Full Wave Rectifier)

AÕ©Va§J {Xï>H$mar (Half Wave Rectifier)
+ –

VD
VVS

L
O
A
D

+

–

V0

VmO 

 hm°\$ dod aoŠQ>r\$m`a _| EH$ S>m`moS> H$m Cn`moJ {H$`m OmVm h¡&
 AÕ© Va§J aoŠQ>r\$m`a _| input H$s AmYr Va§J H$mo hr D.C. _|

~Xbm OmVm h¡&

 hm°\$ dod aoŠQ>r\$m`a H$m output m
0

VV     hmoVm h¡&

Vm = A{YH$V_ dmoëQ>oO

 hm°\$ dod aoŠQ>r\$m`a Ho$ {bE m
rms

VV
2

  hmoVm h¡&

 AÕ©Va§J aopŠQ>\$m`a Ho$ {bE \$m_© \¡$ŠQ>a H$m _mZ 
2


 `m 
3.14

2
`m 1.57  hmoVm h¡&

 AÕ©Va§J aopŠQ>\$m`a Ho$ {bE nrH$ \¡$ŠQ>a H$m _mZ 2  hmoVm h¡&

 AÕ©Va§J {Xï>H$mar H$s XjVm 40.6%  hmoVr h¡&
 AÕ©Va§J {Xï>H$mar _| [aßnb Amd¥{V gßbmB© Amd¥{V Ho$ ~am~a

hmoVr h¢&

s rpF F

 AÕ©Va§J {Xï>H$mar _| [aßnb \¡$ŠQ>a (D${_©H$m JwUH$) H$m _mZ
1.21 hmoVm h¡&

 Output _| AC Ho$ Hw$N> Ad`d eof ah OmVo h¢ {OÝh| C{_©H$m
H$hm OmVm h¡&

nyU© Va§J {Xï>H$mar  (Full Wave Rectifier)
 Omo BZnwQ> {H$ nyU© Va§J H$mo DC _| n[ad{V©V H$aVo h¡ `h nyU© Va§J

{Xï>H$mar H$hbmVo h¡&

 nyU© Va§J {Xï>H$mar Xmo àH$ma Ho$ hmoVo h¡
(i) _Ü` {ZH$mgr aopŠQ>\$m`a (Center Tap Rectifier)
(ii) goVw {Xï>H$mar (Bridge Rectifier)

(i) _Ü` {ZH$mgr aopŠQ>\$m`a (Center Tap Rectifier)—

+
D1

VVS
–

D1

LOAD

D2

VS

V0

D2 D1 D2

 goÝQ>a Q>¡n aopŠQ>\$m`a _| Xmo S>m`moS> hmoVo h¡&
 goÝQ>a Q>¡n aopŠQ>\$m`a Ho$ YZmË_H$ AÕ© MH«$ _| S>m`moS> D1 H$m`©

H$aVm h¡ VWm G$UmË_H$ AÕ©MH«$ _| S>m`moS> D2 H$m`© H$aVm h¡&
 goÝQ>a Q>¡n aoŠQ>r\$m`a H$s XjVm 81.2% hmoVr h¡&
 goÝQ>a Q>on aoŠQ>r\$m`a _| [aßnb Amd¥{V gßbmB© Amd¥{V H$s XþJwZr

hmoVr h¡&

rp sf 2f

frp = [aßnb Amd¥{V, fs = gßbmB© Amd¥{V

 goÝQ>a Q>¡n aoŠQ>r\$m`a H$m output m
0

2VV     hmoVm h¢&

 goÝQ>a Q>¡n aoŠQ>r\$m`a _| \$m_© \¡$ŠQ>a H$m _mZ 1.11  hmoVm h¡&

 goÝQ>a Q>¡n aoŠQ>r\$m`a _| nrH$ \¡$ŠQ>a H$m _mZ 1.414  hmoVm h¡&

 goÝQ>a Q>¡n aopŠQ>\$m`a _| [aßnb \¡$ŠQ>a H$m _mZ 0.48  hmoVm h¡&

 goÝQ>a Q>¡n aopŠQ>\$m`a _| nrH$ BZdg© dmoëQ>oO H$m _mZ m2V  Ho$
~am~a hmoVm h¡&

 erf© ì`wËH«$_ dmoëQ>Vm (Peak Inverse Voltage)—dh
A{YH$V_ dmoëQ>oO Omo S>m`moS> [adg© ~m`g AdñWm _| {~Zm
^§{OV hþE g§hZ H$a gH$Vm h¡ nrH$ BZdg© dmoëQ>oO H$hbmVm h¡&

 _Ü` {ZH$mgr aopŠQ>\$m`a H$s H${_`m±—EH$ Q>́m§g\$m_©a H$s
Amdí`H$Vm hmoVr h¡ Omo {H$ ~hþV _h§Jm hmoVm h¢&

 nrH$ BZdg© dmoëQ>oO H$m _mZ A{YH$ hmoVm h¡&
(ii) goVw {Xï>H$mar (Bridge Rectifier)—
 YZmË_H$ AÕ©MH«$ _| S>m`moS> D1 d D2 H$m`© H$aVo h¡&
 G$UmË_H$ AÕ©MH«$ _| S>m`moS> D3 d D4 H$m`© H$aVo h¡&
 {~«O aoŠQ>r\$m`a _| Mma S>m`moS> hmoVo h¡&

{Xï>H$mar
[Rectifier]
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n[aM` (Introduction)$
 Q>́m§{OñQ>a _| VrZ Q>{_©Zb hmoVo h¡

(1) B_rQ>a (E) CËgO©H$
(2) H$b¡ŠQ>a (C) g§J«mhH$
(3) ~og (B) AmYma

 Q>́m§{OñQ>a _| VrZ (3 Layer) naVo hmoVr h¢&
 Q>́m§{OñQ>a _| 2PN gpÝY (Junction) hmoVr h¡&
 Q>́m§{OñQ>a _| 2 Adj` naV hmoVr h¡&
 Q>́m§{OñQ>a _| g~go ~‹S>m AmH$ma H$boŠQ>a (g§J«mhH$) H$m hmoVm h¡&
 Q>́m§{OñQ>a _| g~go N>moQ>m AmH$ma ~og (AmYma) H$m hmoVm h¡&
 Q>́m§{OñQ>a _| g~go A{YH$ S>moqnJ B_rQ>a (CËgO©H$) H$s OmVr h¡&
 Q>́m§{OñQ>a _| g~go H$_ S>moqnJ ~og H$s OmVr h¡&
 Q>́m§{OñQ>a _| H$boŠQ>a H$s S>moqnJ ~og go Á`mXm d B_rQ>a go H$_

H$s OmVr h¡&
 Q>́m§{OñQ>a H$mo BboŠQ́>mo{ZŠg H$m öX` H$hm OmVm h¡&

CËgO©H$ (Emitter)$
 `h dh Q>{_©Zb hmoVm h¡ {OgH$s S>moqnJ (Aew{Õ) gdm©{YH$ H$s

OmVr h¡&
 Bg Q>{_©Zb H$m _w»` H$m`© BboŠQ>́moZ H$m CËgO©Z H$aZm hmoVm h¡&

g§J«mhH$ (Collector)$
 g§J«mhH$ H$m _w»` H$m ©̀ BboŠQ́>m°Z H$mo g§J«{hV H$aZm hmoVm h¡ Am¡a Bg

Q>{_©Zb na AË`{YH$ D$î_m (hrQ>) CËnÝZ hmoVr h¡& Bg{bE Bg
Q>{_©Zb H$m AmH$ma ~‹S>m aIm OmVm h¡ Bg{bE Heat Sink (D$î_m
A{^J_) H$m à`moJ {H$`m OmVm h¡&

AmYma (Base)$
 Q>́m§{OñQ>a _| ~og B_rQ>a d H$b¡ŠQ>a Ho$ _Ü` EH$ nVbm joÌ hmoVm h¡&

Q́>m§{OñQ>a Ho$ àH$ma (Types of Transistor)$
(1) EZ.nr.EZ. Q>́m§{OñQ>a (N.P.N. Transistor)
(2) nr.EZ.nr. Q>́m§{OñQ>a (P.N.P. Transistor)

(1) EZ.nr.EZ. Q>́m§{OñQ>a (N.P.N. Transistor)
 NPN Q>́m§{OñQ>a _| ~hþg§»`H$ Amdoe dmhH$ BboŠQ>́m°Z hmoVo h¡&
 NPN Q>́m§{OñQ>a _| Aëng§»`H$ Amdoe dmhH$ hmoëg hmoVo h¡&
 NPN Q>́m§{OñQ>a _| Ymam H$s {Xem AmYma go CËgO©H$ H$s Amoa hmoVr h¡&
 BboŠQ́>m°Z H$s MmbH$Vm hmoëg H$s VwbZm _| A{YH$ hmoVr h¡ Bg{bE NPN

Q́>m§{OñQ>a H$m Cn`moJ PNP H$s VwbZm _| A{YH$ {H$`m OmVm h¡&

– – –
– – –
– N –
– – –
– – –
– – –

+
+

+
+
+

+

+
+
+

P N

– –– – –
– –– – –– –– – –
– –– – –
– –– – –– –– – –
– –– – –– –– – –
– –– – –– –– – –

Miniority charge
carriers

(Aën g§»`H$
Amdoe dmhH$)

(hmoëg, H$moQ>a, {N>Ð)


Majority charge
carriers

(~hþg§»`H$
Amdoe dmhH$)

(BboŠQ>́m°Z)


~og
(AmYma)

B

+

C
N

P

N

E

(~og)B

(H$boŠQ>a)

B_rQ>a

Ymam H$s {Xem

(2) nr.EZ.nr. Q́>m§{OñQ>a (PNP Transistor)

N P

Miniority charge
carriers

Aën g§»`H$ Amdoe dmhH$
(BboŠQ>́m°Z)

Majority charge carriers
(~hþg§»`H$ Amdoe dmhH$)

(hmoëg, H$moQ>a, {N>Ð)
~og (AmYma)

B

++ +
+ + +

++
+ + +
+ + +

––
– –

– –
– –

– –

+ + + + +
+ + + + +
+ + + + +
+ + + + +
+ + + + +

P

C
P

N

P

B_rQ>a(CËgO©H$)

~og (AmYma) (~og) B

H$boŠQ>a(g§J«mhH$)

Ymam H$s {Xem

 PNP Q>́m§{OñQ>a _| ~hþg§»`H$ Amdoe dmhH$ hmoëg hmoVo h¡&
 PNP Q>́m§{OñQ>a _| Aëng§»`H$ Amdoe dmhH$ BboŠQ>́m°Z hmoVo h¡&
 PNP Q́>m§{OñQ>a _| Ymam H$s {Xem CËgO©H$ go AmYma H$s Amoa hmoVr h¡&
1. NPN Q>́m§{OñQ>a _| ~og {H$g àH$ma H$m hmoVm h¡&

(A) N> (B) P >
(C) (A) d (B) > (D) Am±H$‹S>o An`m©ßV h¡
(E) None [B]

2. Q>́m§{OñQ>a _| Ymam H$s {Xem H$mo Xem©̀ m OmVm h¡&
(A) AmYma> (B) g§J«mhH$>
(C) CËgO©H$> (D) (A), (B), (C) >[C]

Q́>m§{OñQ>a d àdY©H$
[Transistor & Amplifier]

250250



268268 A{gñQ>|Q> bmoH$mo nm`bQ> Ed§ Q>oŠZr{e`Z ^Vu narjm • ALP

n[aM` (Introduction)$
 `{X Eånbr\$m`a H$mo YZmË_H$ {\$S>~¡H$ Ho$ gmW Cn`moJ _| {b`m OmE

Vmo `h Xmo{bÌ H$hbmVm h¡&
 Xmo{bÌ DC H$mo AC _| n[ad{V©V H$aVm h¡&
 Xmo{bÌ _| YZmË_H$ {\$S>~¡H$ H$m Cn`moJ {H$`m OmVm h¡&
 Xmo{bÌ EH$ Eogr ẁpŠV h¡ Omo {d{^ÝZ Amd¥{V`m| H$s Va§J CËnÝZ

H$aVr h¡&
 Xmo{bÌ _| Q>¡H$ n[anW H$m Cn`moJ {H$`m OmVm h¡&
 Q>¢H$ n[anW _| H$_ go H$_ EH$ Ho$no{gQ>a H$m hmoZm Amdí`H$ h¡&

Xmo{bÌ Ho$ àH$ma (Types of Oscillator)$
(1) Á`mdH«$s` Xmo{bÌ (Sinusoidal Oscillator)
(2) AÁ`mdH«$s` Xmo{bÌ (Non-sinusoical Oscillator)

(1) Á`mdH«$s` Xmo{bÌ (Sinusoidal Oscillator)
 dh Xmo{bÌ {OZHo$ Ûmam Á`mVa§J CËnÝZ H$s OmVr h¡& Á`mdH«$s`

Xmo{bÌ H$hbmVo h¡&
 Á`mdH«$s` Xmo{bÌ {ZåZ àH$ma Ho$ hmoVo h¡&

(i) hmQ>©bo Xmo{bÌ (Hartley Oscillator)
(ii) H$m°bnrQ> Xmo{bÌ (Callpite Oscillator)
(iii) {H«$ñQ>b Xmo{bÌ (Crystal Oscillator)
(iv) {dZ {~«O Xmo{bÌ (Weinbridge Oscillator)
(v) RC \o$O {eâQ> Xmo{bÌ (RC Phase Shift Oscillator)

(2) AÁ`mdH«$s` Xmo{bÌ (Non-sinusoical Oscillator)
 dh Xmo{bÌ Omo dJm©H$ma, Am`VmH$ma, {Ì ŵOmH$ma BË`m{X Va§J

CËnÝZ H$aVo h¡ do AÁ`mdH«$s` Xmo{bÌ H$hbmVo h¢&
Note—BÝh| ~hþH§${nÌ (_ëQ>r~mB~«oQ>a) ^r H$hm OmVm h¡&$

 AÁ`mdH«$s` Xmo{bÌ Ho$ àH$ma
 EoñQ>o~b _ëQ>r dmB~«oQ>a (Astable multivibrator)
 _moZmoñQ>o~b _ëQ>rdmB~«oQ>a (Monostable multivibrator)
 dmB©ñQ>o~b _ëQ>r dmB~«oQ>a (Bistable multibirator)

(i) hmQ>©bo Xmo{bÌ (Hartley Oscillator)—hmQ>©bo Xmo{bÌ Ho$
Q>¢H$ n[anW _| Xmo BÝS>ŠQ>a VWm EH$ H¡$no{gQ>a H$m Cn`moJ {H$`m
OmVm h¢&

 hmQ>©bo Xmo{bÌ H$s Amd¥{V {ZåZ gyÌ go kmV H$s OmVr h¡&

r
1f

2 LC
 

  
      L = L1 + L2
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(iii) {H«$ñQ>b Xmo{bÌ (Crystal Oscillator)

{H«$ñQ>b

 {H«$ñQ>b Xmo{bÌ _| Q>¢H$ n[anW H$m Cn`moJ Zht {H$`m OmVm h¡&
(iv) {dZ {~«O Xmo{bÌ (Weinbridge Oscillator) —{dZ {~«O

Xmo{bÌ _| YZmË_H$ d G$UmË_H$ XmoZm| {\$S> ~¡H$ H$m Cn`moJ {H$`m OmVm h¡&
 {dZ {~«O Xmo{bÌ H$s Amd¥{V

r
1f

2 RC
   

r
1 2 1 2

1f
2 R R C C

 
 

  
 {dZ {~«O Xmo{bÌ H$m Cn`moJ Am°{S>̀ mo Amd¥{V Ho$ {bE {H$`m OmVm h¡&

Note—{dZ {~«O H$m Cn`moJ ZmoM {\$ëQ>a (Notch fitter) _|
{H$`m OmVm h¡&

 {dZ {~«O go Ym[aVm VWm Amd¥{V H$mo _mnm Om gH$Vm h¡&
(v) RC \o$O {eâQ> Xmo{bÌ (RC Phase Shift Oscillator)—

RC \o$O {eâQ> Xmo{bÌ _| VrZ RC n[anW H$m Cn`moJ {H$`m
OmVm h¡&

 RC \o$O {eâQ> Xmo{bÌ _| EH$ RC n[anW 60° H$m \o$O {eâQ>
àXmZ H$aVm h¡&

 VrZ RC n[anW {_bH$a 180° H$m \o$O {eâQ> àXmZ H$aVo h¡&
 RC \o$O {eâQ> Xmo{bÌ H$s Amd¥{V

1f
2 6RC

 
  

 RC \o$O {eâQ> Xmo{bÌ H$m Cn`moJ Am°{S>̀ mo Amd¥{V Ho$ {bE {H$`m
OmVm h¡&
Note—EoñQ>o~b _ëQ>rdmB©~«oQ>a _| H$moB© ñW>mB© AdñWm Zht hmoVr h¢&$

 _moZmoñQ>o~b _ëQ>rdmB©~«oQ>a _| EH$ ñWmB© AdñWm hmoVr h¡ VWm EH$
AñWmB© AdñWm hmoVr h¡&

 dmB©ñQ>o~b _ëQ>rdmB©~«oQ>a _| Xmo ñWmB© AdñWm hmoVr h¡&
1. {ZåZ _| go {H$g Xmo{bÌ H$s Amd¥{V pñWa hmoVr h¡&

(A) hmQ>©bo Xmo{bÌ (B) H$m°b{nQ> Xmo{bÌ>
(C) {dZ {~«O Xm¡{bÌ> (D) {H«$ñQ>b Xmo{bÌ [D]
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epŠV àUmbr
(Power System)

{dÚwV CËnmXZ {dÚwV nmaofU {dÚwV {dVaU

naånamJV

hmBŚ>mo nm°da ßbm§Q>
(Ob {dÚwV epŠV g§̀ §Ì)
W_©b nm°da ßbm§Q>
(dmîn epŠV g§̀ §Ì)
Ý ỳpŠb`a nm°da ßbm§Q>
(na_mUw epŠV g§̀ §Ì)

J¡a naånamJV

Vma
Iå^o/bÅ>o
{dÚwV amoYH$
AmBgmoboQ>a 

[abo/â`wO
M.C.B.

{\$S>a
{dVaU
g{d©g _¡Z
dm`a 

gm¡a D$Om©
Vmnr` D$Om©
ndZ D$Om©

21
{dÚwV epŠV àUmbr
[Power System]

 ^maV _| gdm©{YH$ {~Obr Vmnr` epŠV g§̀ §Ì `m dmînepŠV
g§̀ §Ì Ho$ Ûmam CËnÝZ H$s OmVr h¡&

 ^maV _| Vwë`H$m{bH$ O{ZÌ `m àË`mdV©H$ Ho$ Ûmam CËnÝZ {gH«$moZg
dmoëQ>oO 11kV d 33kV hmoVo h¡&

 ^maV H$s {dÚwV CËnmXZ j_Vm 125 JrJmdmQ> h¡&
 ^{dî` _| D$Om© H$s _m±J H$mo Ho$db na_mUw epŠV g§̀ §Ì Ho$ Ûmam

nyar H$s Om gH$Vr h¡&
 ^maV _| nhbm na_mUw epŠV g§ §̀Ì Vmamnwa _hmamï>́ _| ñWm{nV

{H$`m J`m&
 gm_mÝ`V: Kaoby {dVaU Ho$ {bE 240 Volt rms gßbmB© H$m

Cn`moJ {H$`m OmVm h¡&$

{dÚwV CËnmXZ (Electric Power Generation)
hmBŚ>mo nm°da ßbm§Q> (Hydro Power Plant)$

Ex
citer

Ob Hw$ÊS>

(aoO dmo_a) ~m§Y (DAM)

gO© Q>¢H
(Surge Tank)

à¡ea
M¡Zb

noZñQ>m°H$

Q>a~mBZ

dmëd hmCg
(Valve house)

àË`mdV©H$
CÎmoOH$

 ObHw$ÊS> (aoOdmò a)—Ob Hw$ÊS> H$m _w»` H$m`© nmZr H$mo
EH${ÌV H$aHo$ aIZm hmoVm h¡&

 ~m±Y (DAM)—~m±Y RCC H$m ~Zm hmoVm h¡ BgH$m _w»` H$m`©
H¥${Ì_ Ob erf© (Artificial Head) àXmZ H$aZm h¡&

 ~m±Y H$m _w»` H$m`© Ob H$mo amoH$Zm hmoVm h¡&
 à¡ea M¡Zb—à¡ea M¡Zb H$m _w»` H$m`© dmëd hmCg VH$ Ob

nhþ±MmZm hmoVm h¡&
 gO© Q>¢H$—gO© Q>¢H$ H$m _w»` H$m`© noZñQ>m°H$ H$mo j{VJ«ñV hmoZo

go ~MmZm hmoVm h¡&
 gO© Q>¢H$ dmQ>a h¡_a go ^r gwajm àXmZ H$aVm h¡&

Note—Ho$nbmZ à{V{H«$`m àH$ma H$s Q>a~mBZ hmoVr h¡&
 noZ ñQ>m°H$—noZñQ>m°H$ bJ^J D$Üdm©Ya ñWm{nV {H$`m OmVm h¡&

 noZñQ>m°H$ H$m _w»` H$m`© Ob H$s pñW{VO D$Om© H$mo J{VO D$Om©
_| ~XbZm hmoVm h¡&

 noZñQ>m°H$ RCC H$m ~Zm hmoVm h¡&
 dmëd hmD$g—dmëd hmCg H$m _w»` H$m`© Ob Ho$ ~hmd H$mo

{Z`§{ÌV H$aZm hmoVm h¡&
 Q>a~mBZ—Q>a~mBZ H$m _w»` H$m ©̀ Ob H$s J{VO D$Om© H$mo

`m§{ÌH$ D$Om© _| ~XbZm hmoVm h¡&
 Ob Q>a~mBZ _w»` ê$n go VrZ àH$ma Ho$ hmoVo h¡&

(1) Ho$nbm°Z d àmonoba—Cn`moJ {ZåZ Ob erf© Ho$ {bE
(0–30 m)

(2) \«$m§{gg—Cn`moJ _Ü`_ Ob erf© Ho$ {bE (45-300)
(3) noëQ>Z ìhrb—Cn`moJ CÀM Ob erf© Ho$ {bE AmdoJ

àH$ma H$s Q>a~mBZ hmoVr h¡ 300 _rQ>a A{YH$
 S>́mâQ> Q>çy~—Ob H$m Cn`moJr H$m`© g_mßV hmo OmZo na Ś>mâQ>

Q>çy~ Ho$ Ûmam Bgo Q>ob aog _| {ZîH$m{gV H$a {X`m OmVm h¡&
 àË`mdV©H$—àË`mdV©H$ Ho$ Ûmam `m§{ÌH$ D$Om© H$mo {dÚwV D$Om©

_| n[ad{V©V H$a {b`m OmVm h¡&
 Ob {dÚwV epŠV g§̀ §Ì _| g¡{bEoÝQ> nmob AëQ>aZoQ>a H$m Cn`moJ

{H$`m OmVm h¡&
 Š`m|{H$ BgH$s J{V H$_ hmoVr h¡&
 ñnr>b do `m CËnëd _mJ©—~m‹T> Ho$ H$maU O_m A{V[aŠV Ob

H$mo ~mha {ZH$mbZo hoVw ñn>rb do H$m Cn`moJ {H$`m OmVm h¡&
 W«mg aoH$—W«mg aoH$ H$m _w»` H$m`© Ob _| CnpñWV Aew{Õ`m|
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(A) {dÚwV-Mwå~H$s` [abo (B) Šb¡na àH$ma H$s Am_}Ma [abo
(C) Vmnr` [aboH > (D) arS> [abo> >[C]
ì`m»`m—Vmnr` [abo H$m Cn`moJ {dbå~ [abo Ho$ ê$n _| {H$`m
OmVm h¡&

38. {ZåZ{b{IV _| go {H$gH$m Cn`moJ gm_mÝ`V: {dVaU
àUm{b`m| Ho$ {bE Zht {H$`m OmVm h¡?

[RRB Technician 22.01.2019]

(A) 1 \$oO, 4 Vma àUmbr> (B) 3 \o$O, 3 Vma àUmbr>
(C) 3 \o$O, 3 Vma àUmbr> (D) 1 \o$O, 3 Vma àUmbr >[A]
ì`m»`m—{dÚwV {dVaU _| qgJb \o$O 4 àUmbr H$m Cn`moJ
Zht {H$`m OmVm h¡&>

39. Mwå~H$s` AmoadabmoS> [abo H$s VwbZm _| Cî_r` AmodabmoS>
[abo— [RRB Ahambadad A.L.P. 2014]

(A) AmH$ma _| ~‹S>r hmoVr h¡&
(B) A{YH$ Yr_r hmoVr h¡&>
(C) AmH$ma _| N>moQ>r hmoVr h¡&

> (D) A{YH$ Vrd« hmoVr h¡& >[B]
ì`m»`m—Mwå~H$s` AmodabmoS> [abo H$s VwbZm _| D$î_r`
AmodabmoS> [abo A{YH$ Yr_r hmoVr h¡&>

40. {ZåZ{b{IV _| go H$m¡Zgm _mZH$ dmoëQ>oO àmW{_H$ {dVaU
Ho$ {bE {H$`m OmVm h¡& [RRB Technician 22.01.2019]

(A) 15kV > (B) 11kV (C) 1kV > (D) 8kV >[B]
ì`m»`m—_mZH$ dmoëQ>oO {dVaU 11kV h¡&>

41. {dVaU gyMr H$m Cn`moJ {H$g{bE {H$`m OmVm h¡?
[ALP Technician 2019]

(A) A{YH$ Xoa VH$ {~Obr H$m ~¡H$An àXmZ H$aZo Ho$ {bE
(B) CÀM {dÚwV j_Vm àXmZ H$aZo Ho$ {bE>
(C) {~Obr H$s bmB©Z H$mo CZH$s {deofVmAm| Ho$ AZwgma AbJ

H$aZo Ho$ {bE
> (D) {~Obr _| CVma-M‹T>md H$mo H$_ H$aZo Ho$ {bE >[C]

ì`m»`m—{~Obr H$s bmB«Z H$mo CZH$s {deofVmAm| Ho$ AZwgma
AbJ H$aZo Ho$ {bE {dVaU gyMr H$m à`moJ {H$`m OmVm h¡&

42. {XE JE {dH$ënm| _| go Cn^moŠVm {dVaU Ho$ {bE à`wŠV,
Q>́m§g\$m_©a Hw§$S>bZ n[adV©Z H$s nhMmZ H$s{OE?

[RRB Technician 23.01.2019]

(A) S>oëQ>m go ñQ>ma> (B) ñQ>ma go S>oëQ>m>
(C) S>oëQ>m go S>oëQ>m> (D) ñQ>ma go ñQ>ma >[A]
ì`m»`m—Cn^moŠVm {dVaU Ho$ {bE S>oëQ>m-ñQ>ma Q>́m§g\$m_©a H$m

Cn`moJ {H$`m OmVm h¡&
43. g{H©$Q> ~oH$a _| Vob ^aZo H$m _w»` CÔoí` h¡—

(A) Mmam| Am¡a H$s dm`w H$m Am`ZrH$aU amoH$Zm
> (B) AMmbH$ à^md n¡Xm H$aZm>

(C) n[anW Ho$ Vmo‹S>Vo g_` n¡Xm hþB© qMJmar H$mo ~wPmZm Am¡a
g§̀ moOH$m| H$mo R>§S>m H$aZm

> (D) `wpŠV H$m {ZåZ Vmn_mZ >[C]
ì`m»`m—g{H©$Q> ~«oH$a _| Vob ^aZo H$m _w»` CÔoí` n[anW H$mo
Vmo‹S>Vo g_` n¡Xm hþB© qMJmar H$m ~wPmZm hmoVm h¡&

44. g{H©$Q> ~«oH$a _| Xmo àH$ma H$s {Q>́qnJ (tripping) ì`dñWm
CnbãY hmoVr h¡? [RRB Sikandrabad A.L.P. 2008]
(A) e§Q> "{Q>́qnJ' Hw§$S>br Ed§ A{Y-dmoëQ>Vm {Q́>qnJ Hw§$S>br
(B) {ZåZ dmoëQ>Vm ̀ wpŠV Hw§$S>br Ed§ A{Y-dmoëQ>Vm "{Q́>qnJ' Hw§$S>br
(C) loUr A{V, ^ma, Hw§$S>br Ed§ {ZåZ dmoëQ>Vm Hw§$S>br
(D) loUr A{V^ma "{Q>́qnJ Hw§$S>br' Ed§ e§Q> {Q>́qnJ Hw§$S>br>[D]
ì`m»`m—g{H©$Q> ~«oH$a _| loUr A{V^ma {Q>́qnJ VWm e§Q> {Q>́qnJ
Hw§$S>br H$m Cn`moJ {H$`m OmVm h¡&

45. g{H©$Q> EH$ Eogr ẁpŠV h¡, Omo {H$gr {dÚwV {dVaU n[anW
H$mo _____ AdñWm _| Vmo‹S>Zo Am¡a Omo‹S>Zo H$m H$m ©̀ H$aVr h¡

[RRB Ajmer A.L.P. 2005]
(A) gm_mÝ` VWm Agm_mÝ`> (B) gm_mÝ`>
(C) Agm_mÝ`> (D) bmoS>-a{hV >[A]
ì`m»`m—g{H©$Q> ~«oH$a Ho$ Ûmam n[anW H$mo gm_mÝ` VWm Agm_mÝ`
AdñWm _| Vmo‹S>Zm d Omo‹S>Zo H$m H$m`© {H$`m OmVm h¡&

46. VrZ \o$O Mma Vma àUmbr _| O~ VrZ \o$O ^ma g§Vw{bV
hmoVm h¡& Vmo Ý`yQ>́b _| Ymam _____ hmoVr h¡?

[RRB Ahamdabad 2014]
(A) {ZåZ > (B) CÀM (C) 0> (D) 1 >[C]
ì`m»`m—g§Vw{bV AdñWm _| Ý`yQ>́b Ymam H$m _mZ eyÝ` hmoVm h¡&

R Y BI I I 0  

47. E.gr. [abo Ho$ "M¡Q>[aJ̈' Xmof H$mo ____ à`moJ H$aHo$ Xÿa
{H$`m Om gH$Vm h¡& [A.L.P. Technician A.L.P. 2006]

(A) 'U' AmH¥${Îm H$s H«$moS>
> (B) Mb Ed§ AMb Mwå~H$s` ^mJm| H$s _¡qMJ>

(C) eoqS>J Hw$S>br
> (D) bo{_ZoQ>oS> H«$mo >[C]

ì`m»`m—AC [abo _| M¡Q>[äJ Xmof H$mo eoqS>J Hw§$S>br Ûmam Xÿa
{H$`m OmVm h¡&
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 ^maVr` {dÚwV {Z`_ 1956 Ho$ AZwgma {H$gr ^r {dÚwV ñWmnZm
(Electrical Installation) _| àË òH$ CnH$aU H$mo AW© H$aZm
A{Zdm`© h¡&

A{WªJ H$aZm Š`m| Oê$ar (Why Earthing is Necessary)
 _Zwî` H$mo {dÚwV AmKmV (Electric shock) go ~MmZm&
 AmH$mer` {~Obr go Amoda hoS> bmB©Zm| H$s gwajm H$aZo hoVw&
 jaU Ymam (Leakage current) go CnH$aUm| H$s gwajm H$aZm&

A{WªJ àUmbr go g§~§{YV ISI Ho$ {Z`_
 A{WªJ H$m à{VamoY h_oem H$_ go H$_ hmoZm Mm{hE& AW© MmbH$

`{X Vm±~o H$m hmo Vmo 1 Am¡a AJa GI H$m hmo Vmo 3 go A{YH$
Zht hmoZm Mm{hE&
Large power Station — 0.5
Major substation — 1
Small substation — 2
Tower Footing Resistance — 10

 {H$gr ^r B_maV Ho$ ~mha B_maV go 1.5 _rQ>a AÝVa na A{WªJ
H$m Cn`moJ H$aZm Mm{hE&

 AW© MmbH$ g{H©$Q> Ho$ Hw$b H$aÝQ> Ho$ XþJwZr àdmh j_Vm (Car-
rying capacity) H$m hmoZm Mm{hE&

 AW© BboŠQ>́moS> Ho$ Mmam| Amoa Z_H$ ~mby (aoV) Am¡a H$mò bo {H$
15–15cm Ho$ A§Vamb na naV S>mbZr Mm{hE&

 {H$gr ^r g{H©$Q> _| AW© MmbH$ H$m AmH$ma 14 S.W.G. go H$_
Zm hmo& _w»` AW© H§$S>ŠQ>a 8 S.W.G. go H$_ AmH$ma H$m Z hmo&

 J{_©̀ m| Ho$ {XZm| _| AW© à{VamoY (Earth Resistance) H$_ H$aZo
Ho$ {bE nmZr S>mbVo ahZm Mm{hE&

 Earthing System _| ECC (Earth Continuity Conduc-
tor) H$mo hm{Z Zm nhþ±Mo BgHo$ {bE 12mm ì`mg Ho$ nmBn go hmoVo hþE
O_rZ Ho$ 60cm ZrMo go Ohm± Oê$aV hmo dhm± nhþ°MmZm Mm{hE&

A{WªJ Ho$ àH$ma  (Types of Earthing)
1. am°S> A{WªJ (Rod Earthing)
2. nmBn A{WªJ (Pipe Earthing)
3. ßboQ> A{WªJ (Plate Earthing)
4. pñQ́>n A{WªJ (Strip Earthing)

1. am°S> A{WªJ (Rod Earthing)
 Bg àH$ma H$m A{WªJ {gñQ>_ nmBn A{WªJ Ho$ g_mZ hmoZm h¡&

J«mC§S> am°S> ñWm{nV H$aZo Ho$ {bE am°S> H$mo O_rZ _| 2.4 _rQ>a
JhamB© _| hWm¡‹S>o _ma Ho$ Jm‹S>m OmVm h¢&

23 A{WªJ d AmB© B© {Z`_
[Earthing & IE Rule]

 am°S> A{WªJ H$m Cn`moJ gm_mÝ`V: aoVrbr {_Å>r (sand soil)
dmbr OJh {H$`m OmVm h¡&

 am°S> H$m ì`mg 9mm go 14mm VH$ {b`m OmVm h¡&
2. nmBn A{WªJ (Pipe Earthing)

2.4m

Earth Lead

Funnel

Cast iron Lid

Earth Electrod Pipe
Salt

Coal

 nmBn A{WªJ g~go AÀN>r A{WªJ hmoVr h¡& Š`m|{H$ BgH$m Cn`moJ
{H$gr ^r OJh {H$`m Om gH$Vm h¡&

 nmBn A{WªJ _| A{WªJ nmBn H$m ì`mg 38mm aIm OmVm h¡&
 nmBn A{WªJ _| 30cm × 30 cm AmH$ma H$m J–m 2.4 _rQ>a

H$s JhamB© _| ImoXm OmVm h¡&
 {Og_| A{WªJ nmBn H$mo Jm‹S>m OmVm h¡&
 A{WªJ nmBn _| 12mm hmoëg Ho$ AZoH$ {N>Ð {H$`o OmVo h¡&
 A{WªJ nmBn Ho$ Mmam| Amoa Z_H$ VWm H$mò bo H$s EH$mÝVa H«$_ _|

naV {~N>mB© OmVr h¡&
 AW© H$ÝQ>rÝ`yQ>r H§$S>ŠQ>a Ho$ {bE 12.7mm ì`mg Ho$ nmBn H$m

Cn`moJ {H$`m OmVm h¡&
 nmZr H$s gßbmB© Ho$ {bE EH$ AÝ` nmBn {OgH$m ì`mg 19.5mm

H$m Cn`moJ {H$`m OmVm h¡&
 AW© Vma 8 S.W.G. H$m Cn`moJ _| {b`m OmVm h¡&
3. ßboQ> A{WªJ (Plate Earthing)
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(A) ^y-BboŠQ>́moS>> (B) AW© gm§Vì` MmbH$>
(C) AW© Q>{_©Zb> (D) AW© Vma >[A]
ì`m»`m—YmVw ßboQ>, nmBn `m AÝ` MmbH$ `m MmbH$m| H$m EH$
g_yh Omo d¡ÚwV Ñ{ï> go n¥Ïdr H$s gVh go ^y gån{H©$V hmoVm h¡&
dh ^y BboŠQ>́moS> H$hbmVm h¡&

21. AW© Q>oñQ>a _| Ymam à{VdV©H$ H$m H$m`© ______ h¡&
[RRB Banglore A.L.P. 25.01.2004]

(A) {~Zm H$ånZ Ho$ gyB© H$mo pñWa aIZm
> (B) S>r.gr. H$mo E.gr. gßbmB© _| ~XbZm>

(C) {Z`§ÌU AmKyU© àXmZ H$aZm
> (D) E.gr. H$mo S>r.gr. gßbmB© _| ~XbZm >[B]

ì`m»`m—AW© Q>oñQ>a _| Ymam à{VdV©H$ H$m H$m ©̀ S>r.gr. H$mo
E.gr. gßbmB© _| ~XbZm hmoVm h¡&

22. Indian Electricity (IE) {Z`_ (33) Ho$ AZwgma
Amny{V©H$Îmm© H$mo Cn^moŠVm Ho$ _H$mZ na ______ C{MV
ê$n go àXmZ H$aZm hmoJm d ~ZmE aIZm hmoJm?

[RRB Mumbai A.L.P. 03.06.2001]
(A) Ý ỳQ>Z Q>{_©Zb> (B) AW© Q>{_©Zb>
(C) Or{dV Q>{_©Zb> (D) \o$g Q>{_©Zb >[B]
ì`m»`m—IE {Z`_ 33 Ho$ AZwgma Amny{V©H$Îmm© H$mo Cn^moŠVm Ho$
_H$mZ na AW© Q>{_©Zb C{MV ê$n go àXmZ H$aZm d ~ZmE aIZm
hmoJm&

23. ßboQ> ^y-g§̀ moOZ go Vm±~o H$s ßboQ> Ho$ {bE Vma H$s _moQ>mB©
3.15 {__r hmoZr Mm{hE& `hm± _moQ>mB© Or.AmB©. ßboQ> Ho$ {bE
{H$VZr hmoJr? [RRB Mumbai A.L.P. 05.06.2005]
(A) 6.15 {__r> (B) 5.30 {__r>
(C) 2.30 {__r> (D) 6.30 {__r >[D]
ì`m»`m—ßboQ> ̂ y g§̀ moOZ _| ßboQ> H$m AmH$ma O~ Vm§~o H$m ~Zm hmo
60cm × 60cm × 3.15mm
                
b§~mB©    Mm¡‹S>mB©   _moQ>mB©
ñboQ> O~ Or.AmB©. H$s ~Zr hmo&

60cm 60cm 6.30mm 
                
b§~mB©    Mm¡‹S>mB©   _moQ>mB©

24. AW© Q>oñQ>a H$m Cn`moJ ŷ-BboŠQ>́moS> Ho$ à{VamoY H$mo _mnZo
Ho$ {bE {H$`m h¡, {Og_| CËnm{XV S>r.gr. Ymam H$m àË`mdV©H$
Ûmam E.gr. _| ~Xbm OmVm h¡& AW© à{VamoY _mnZo Ho$ {bE
E.gr. gßbmB© H$m Cn`moJ H$aZo H$m H$maU _____ h¡&

[RRB Ahamdabad A.L.P. 2014]
(A) E.gr. Va§J ê$n dJm©H$ma nëgoqQ>J h¡&

> (B) E.gr. _| Á`m (sine) Va§J ê$n hmoVm h¡&
(C) A.C. à{VamoY D.C. à{VamoYH$ go A{YH$ h¡&

> (D) d¡ÚwV AnKQ>ç e.m.f. Ho$ H$maU Ìw{Q> H$_ H$aZm >[D]

ì`m»`m—AW© à{VamoY _mnZo Ho$ {bE AC gßbmB© H$m Cn`moJ
H$aZo H$m _w»` H$maU d¡ÚwV AnKQ>ç e.m.f. Ho$ H$maU Ìw{Q> H$mo
H$_ H$aZm hmoVm h¡&

25. gyMr-I H$m gyMr-II go {_bmZ H$amo?
gyMr-I (dñVw) gyMr-II (à`moOZ)

(a) Or.AmB©. nmBn> (i) ^y{_ H$mo Z_r _| d¥{Õ H$aZm
(b) \$Zb> (ii) ^y-g§̀ moOZ Vma H$s gwajm
(c) H$da> (iii) ^y{_ _| Z_r d¥{Õ hoVw Ob

S>mbZm
(d) Z_H$ d MmaH$mob (iv) ^y-g§̀ moOZ Ho$ JÈ>o H$mo ‹S>H$Zm

[RRB Allahabad A.L.P. 09.12.2007]
Hy$Q>—
(A) (a)–(i); (b)–(ii); (c)–(iii); (d)–(iv)

> (B) (a)–(iv); (b)–(iii); (c)–(ii); (d)–(i)
(C) (a)–(ii); (b)–(iii); (c)–(iv); (d)–(i)
(D) (a)–(iii); (b)–(iv); (c)–(i); (d)–(ii) >[C]
ì`m»`m— G.I. nmBn—^y-g§̀ moOZ Vma H$s gwajm&
\$Zb—^y{_ _| Z_r d¥{Õ hoVw Ob S>mbZm&
H$da—^y g§̀ moOZ Ho$ J–o H$mo ‹T>H$Zm&
Z_H$ d MmaH$mob—^y{_ H$s Z_r _| d¥{Õ H$aZm&

26. ZrMo {MÌ _| Xem©B© JB© A{WªJ {H$g àH$ma H$s h¡?

[RRB Kolkata A.L.P. 2014]
(A) bmBZ > (B) nmBn>
(C) ßboQ> > (D) BZ_| go H$moB© Zht >[B]
ì`m»`m—{X`m J`m {MÌ nmBn A{WªJ H$m h¡&
nmBn H$m Am§V[aH$ ì`mg 38mm hmoVm h¡&
nmBn A{WªJ g~go AÀN>r A{WªJ hmoVr h¡&

27. {MÌ _| {H$g àH$ma H$s dm`[aJ̈ Xem©B© JB© h¡?

D$Om©
_rQ>a

_oZ
pñdM

L1
L2
L3
N
E

[RRB Kolkata A.L.P. 16.07.2006]
(A) W«r \o$O> (B) qgJb \o$O>
(C) (A) d (B) XmoZm|> (D) CnamoŠV _| go H$moB© Zht [A]
ì`m»`m—{MÌ _| W«r \o$O dm`[äJ H$mo Xem©̀ m J`m h¡&
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