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H = I2Rt H= VIt H= V2t /R 
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a
b

230 V AC 1500 
a
b

500  3 0.1 A

a
b 1000 

c

R 

'r' 'n'
R = r x n

NichromeCopper

Circuit 1 Circuit 2

R= R1+R2

1 2

1 1 1

R R R
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Or 1 2

1 2

R R
R
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a

b
c

(100 / 200 ) 
d

(100 / 200 ) 
e.

f 100  10 V A B
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a S
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b S
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A, B, C S
1
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a
b



1010

2 , 3 , 6 
a

b

c 4.5 

a
b
c

a
b

c

d

e

f

a
b



1111

W

a
b
c 60 W 

230 V 1000 

800 W, 200 V 
a 100 V 
b 50 V 

200  1 A  
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a
b
c

d

e
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•
•
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• LED  
•

• LED  
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A B C

R = R1 + R2 + R3

I2R

1 2 3

1 1 1 1
R R R R  
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a
b

a
b H = V2t/R

V = 230V
R = 1500
t = I x 60 x 60 = 3600 s

H =
2(230) x3600

1500
= 126960 J

a H = I2Rt  =  0.1  x  0.1  x  500  x  3  x  60  =  900 J
b H = 0.1  x  0.1  x  1000  x  3  x  60  =  1800 J
c H = 0.2  x  0.2  x  500  x  3  x  60  =  3600 J
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a

b R = R
1
 + R

2
)

c 200 

d 200 

e.

f 10 J V
V

a E = 18 V

R = 1 2R R

= 6 + 6  = 12 
E 18V

I 1.5A
R 12

  


b S
1
 B; C 

6
R 3

2
   

=  6  +  3  =  9  
E

I
R
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1 1 1 2

R 6 6 6
  

1 2

1 1 1

R R R
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C 
A, B 

S
1
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a
r
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b R = r x n
    = 2 x 10 = 20 ohm

a
R  = R

1
 + R

2
 + R

3

     = 2 + 3 + 6 =
b

1 2 3

1 1 1 1

R R R R
  

1 1 1

2 3 6
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 R =

c
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b
c

a
b
c
d

2
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1 0
  ohm
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e

f

a

b

a 40W

b
2V 230

R 230X 1322.5 
P 40

   

c 40W 

Power P = 
2V 230

230x 52.9 W
R 1000

 

a
2V 200

R 200x 500 
P 800

   

100 V- 
2V 100

P 100x 200 
R 50

   

b 50 V - 
2V 50

P 50x 50 W
R 50

  

P = I2R = 1 x 1 x 200 = 200 W

a.
b
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c

d

e

a
b

c 2H  I

A B C

R = R1 + R2 + R3

P = I2R

1 2 3

1 1 1 1
R R R R  
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a
b
c
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a A, C 
b
c
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PQ Q 

a. Q 

b
  c
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A, B

a. AB

b
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a. AB

b
c

 a.
b

DC 
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a. A,B
b
c
d.
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a AB 
b
c

a

b

c

A

C
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 a.
b Q 

  c

a.
b

a.
b
c DC

 a.
b

•

•

•

•

a. A -  B -
b
c
d.
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emf

a.

b
c
d.

emf 

emf 

.  . . . . . . . . . . . .

.  . . . . . . . . . . . .

.  . . . . . . . . . . . .



2828

a.
b
c
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a. AB

A B B A
b
c

•

•

• AC

• AC

AC cycle
• AC
• AC 50

50 Hz

a.
b
c a,b,c,d 
d.
e.
f
g

a
b

c
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 a.

b AC
c AC emf

•

• DC AC
DC

T

4

T

2
3T

4
T
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emf

em
f

em
f

em
f

•

•

•

•

•

• emf 

c )

d ) e )
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 a.
b
c

 d.
e
f e

emf

S  

 a.

b
c P, Q

AC

AC
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 a.
b
c

 d.
e
f

a. 

b T
1
 

c

d. T
2

e

f

 
120 V

0.1 A 

y
x
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11 kV (11000 V) 

220 kV

110 kV, 400 kV

 a.
b
c

 d.
e
f.
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g

h
 i
 j.

•

•

•

•

•

•

•

•

a.
b

c
d
e

f

•

• (kWh) 

• 1000 W (lkW) (1h) 
(1 kWh) 

•
x

1000
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a.
b
c 2000 W 

•

• MCB - Miniature Circuit Breaker

MCB 

• ELCB - Earth Leakage Circuit Breaker.

ELCB

• RCCB (Residual Current Circuit Breaker)

ELCB 

•

MCB

a.

b MCB, ELCB 

c MCB

d

10W 10 CFL  60W

500W
1

2
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•

• “ ”

a.
b
c
d
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 a.

b

c

emf

d

a.
b
c

emf 
d.
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 a. A B

b

c AC 

a. AC 

b

c a -  b -  c -  d 

d.
e.
f

g AC

a. 1 & 3

b. 50 HZ

c. emf maximum T/4 and 3T/4

emf minimum T/2 and T

AC 

DC 
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 a. a, b,d d a,
b, d e

b
c AC 

e.m.f (back
e.m.f) 

 d. Inductor
e D C
f

emf

 a. DC 

b DC AC 
c P - , Q

a. x)  e y) e x Np
b 5 V
c
d.

e.
Ns

Np =  
Vs

Vp

f.

Np = 5000
Ns = 250

a, c, d, f

b, e
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V
p

= 120 V
I
p

= 0.1 A

Ns

Np =  
Vs

Vp

250

5000

Vs

120

20 V
s

= 120
V

s
= 6 V

V
p
 I

p
= V

s 
I

s

120 x 0.1 = 6 Is

I
s

= 
120x0.1

6

= 2 A

V
s

V
p

N
s

N
p

 a.
b
c

 d. 11 kv)
e
f. 400 V
g 230 V
h 0 V

 i

  

 



4242

 j. 230 V

a.

b

c

d MCB, ELCB, 

e MCB

f

a.

b (kWh).

c 4 kWh 

a. MCB, ELCB, RCCB

b MCB - Miniature Circuit Breaker

ELCB Earth Leakage Circuit Breaker

c

MCB 

d

MCB)
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a.

b

c

d

x 

1000

1. CFL 
10 x 10 x 5 500  0. 5 

1000 1000

2. 

3.

60 x 5 x 1 300  0. 3 
1000 1000

500 x 0.5 250  0. 25 
1000 1000

0.5 + 0.3 + 0.25 = 1.05 

1.05 x 30 = 31.50 

31.05 x 5 = 157.50 
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•

•

i = r

AO

a.
i  ii  iii iv   v

b
c
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•

•

360
n 1




n =  

θ =  

a. 300

b. 450

c. 600

d. 900

e. 00

A, B,C 
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C F a . . . . . . . . . . . . . . . C 

C b  . . . . . . . . . . . . . . .

C c . . . . . . . . . . . . . . . C 

F 

F d . . . . . . . . . . . . . . .

1 1 1
f u v
 

vf
u

v f




uf
v

u f




uv
f

u v




30 cm 20 cm

a.
b

40 cm 
15 cm 

30 cm 
15 cm 40 cm 

A
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1 1 1

f v u
 

 m

m
a.
b

c

i

0

h
m

h


cm cm 
cm

a.
b

30 cm 6 cm 
20 cm 

a.
b

uv
f

u v




v
m

u
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u -60 cm

v

r -30 cm

f

OB + 12  cm

IM
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a) i) AO

ii) OB

iii) ON

iv) <AON

v) <NOB
b

c

i = r
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a. 11
b. 7
c. 5
d. 3
e.

a.
b C 
c
d

a.
vf 30x 20 600

u 60cm
v f 30 20 10

  
     

    

b

uv
f

u v



u = - 40 cm
v = + 15 cm

uv 40x( 15) 40x15
f 24cm

u v 40 ( 15) 25

  
    

    

u = -30
v = +15

uv 30x( 15) 450
f 30cm

u v 30 ( 15) 15

  
    

    

u = -40
v = ?

uf 40 x 30 1200
v 17.1

u f 40 30 70

  
    

    
cm
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a.
b

c u = -20 m, v = +12 m

uv
f

u v




    
20x 12

20 12

 

 

     
240

8





      = + 30 m

a. h
0
 = + 6 cm u = -8 cm v = -16 cm

i

o

h v

h u


     ih ( 16)

6 8




 

ih -6 x 2 = -12 cm

b
i

o

h
m

h


12
2

6


  

u = - 30 cm
v = -20 cm, h

0
= +6 cm

   a)
v ( 20) 2

m
u 30 3

  
   



0

hi 2
m

h 3
  

h
i
 = m x h

o
   =    

2
x 6

3
     = - 4 cm

  b)
uv

f
u v




  =  
30x 20

30 20

 
  

  = 
600

50




  =  - 12 cm

u   = -60 cm
v   = -20 cm
f   = - 15 cm
r   = - 30 cm

   h
0 
= +12 cm

   h
1
 = - 4 cm
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•

•

•

•

•

a.
b
c
d

a.
b
c
d
e
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a. CD 
b
c i, r 
d

a.
b
c
d
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 sine 

sin i

sin r

sin i
n

sin r






a. AB 
b
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c. sin 45 0.7 sin 28 0.47

d

• P
•

C
•

•

F

1. F

2. 2 F 2 F F

3. 2 F 2 F

4. 2 F F 2 F

5.  F

6.  F
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2F 

F 2F

2F 

2F
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F  2F 

2F

F 

F 
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20 cm 40 cm 
2 cm 

a.
b
c

a.
C : . . . . . . . . . . . . . . . .
F : . . . . . . . . . . . . . . . .
P : . . . . . . . . . . . . . . . .

b
c.
d
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• ‘ ’

•

•

• X 

1. u -

2. v -

3. f -

4. h
0

-  

5. h
i

-

1 1 1

f v u
 

uv
f

u v




fv
u

f v




uf
v

u f




a. u, f, h
0 
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u : . . . . . . . . . . . . . . . .
f : . . . . . . . . . . . . . . . .
h

0
: . . . . . . . . . . . . . . . .

b.
c.

12 cm 20 cm 

a.
b
c
d

a.

b
c
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d
e.
f

g

a.
b ‘u’ 
c v
d
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a.
b
c
d

a.

b 2.25x108 m/s
c  
d
e

a. QR
b QR, RS
c i

r 
d

a. 5.3 a 5.3 c
b 5.3 d
c 5.3 b 5.3 d
d 5.3 a
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a. 450

b 280

c.
sin i

n
sin r



sin 45

sin 28


0.7

0.47
 1.5

d

a
u= -20 cm
v=+40 cm
h

o
=2 cm

 m=v/u=40/-20= -2
h

i
= mho
= - 2 x 2
= - 4 cm

b  

c

I

f
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a. C :
F :
P :

b

c.

d

a.
u : - 60 cm
f : + 24 cm
h

0
: + 2 cm

b.
1 1 1

f v u
 

uf
v

u f



60x24 1440

40cm
60 24 36

 
   
  

c. h
o

: 2cm
u : -60 cm
v : +40 cm

v hi

u h0


40 hi

60 2






h
i

=
40 x 2

1.33cm
60


 



f : +12cm
v : +20 cm
u : ?

fv
u

f v
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a. h
o
=+2cm

h
i
=+8cm

  
hi 8

m 4
ho 2


   


b
c m =+4cm

 u  = - 10 cm
v

m
u

v
4

1 0



 


v = +4 x -10 = -40 cm
40 cm 

d

a.

b
c F P 
d
e.
f 2F 
g F P  F 

a. +5 cm
b u = -12 cm
c ‘v’

d  f = + 5 cm
   u = -12 cm
   v 

   =  8.57 cm

V = V = 
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a.
b
c
d
e.
f
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Long sightedness

a.
b
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a.
b
c
d
e.
f

a.
b
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a.
b
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a.
b
c
d
e.
f

25 cm 
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7272

a.

b

a.

b

c
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d
e.
f

a.
b 0.0625 1/16 s

1

10

a.
b
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a.

b
c
d.

CNG, LNG, LPG

•

•

•

•
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CNG, LNG
•

•

•

•

LPG
•

•

•

•

a.
b

LNG

c
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55,000 kJ/ kg 
a.
b.
c. 2 kg
d.
e.
f.

a.
b.

c.
d.
e.

SPV
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a.
b.
c.
d.

a.

b.
c.
d.
e.

LPG- 

•

•

•

•

•

•

•

•

•
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•

•

a.

b.

c.

d.

Green Energy/Clean Energy
•

•

•

Brown Energy
•

•

a.
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•

•

•

•

•

•

•

•

•

a.

E=mc2 
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a.
b

c

d.

a.
b

c

, LPG
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a.

b.
c. 2 x 55,000 kJ/ kg = 110000 kJ
d.

e.
f.

a.

b.

c.

d.
e.   

a.
b. P N
c.
d.

a.
b.

c.
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d.

e.

a.

b.

c.

d.

a.
•

•

•

•

•

•

•

•
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•

•

•

•

•

E = mc2 

1kg
E = mc2

= 1kg x (3 x 108 m/s)2

= 1 x 9 x 1016 J
= 9 x 1016 J


