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ŠǀŝźŤƫوزارة ا           ŠƿƺƳŚŧƾƟاźŴƫا ƮſŚū 
ŠǀưǀƬƘŤƫا ŠưƇŚƘƫا ŠƤƐƴƯ        ءŚǀưǀƧ ( مƺƬƘƫا Ʈƀƣ- ) ءŚƿżǀƟ 

ƬŘſأŠ  ƶƘŝŚŤƯ ƫƫا ƞƈƬƾƳŚŨ  źƄƗ 

 

 ƪǀŞƳ ŶưŰƯ       ᧒ᦓҫҵᦊᦿҫ ӄ᥮᦬ᦿҫ2018/2019 إŶƗاد :
: ΔϴΗϻ΍ Ϟ΋ΎδϤϟ΍ ϞΣ 

1-   ϞϜθϟ΍ ϞϴτΘδϣ ϒϠϣ ϪΘΣΎδϣ 2200 cm ( Ϧϣ ϥϮϜϣ100 ϝΎΠϣ ϲϓ ˱ΎϳΩϮϤϋ ωϮοϮϣ Δϔϟ  (
  ϪΗΪη ϢψΘϨϣ ϲδϴρΎϨϐϣT (4-10×3 ϝϼΧ ϒϠϤϟ΍ ΐϠϗ ΍ΫΈϓ ˬ(s (0.1 : ΐδΣ΃  ˬ( 

΃-  ϲδϴρΎϨϐϤϟ΍ ϖϓΪΘϟ΍ ϲϓ ήϴϐΘϟ΍ ϝΪόϣ. ΓΪΣ΍Ϯϟ΍ ΔϔϠϟ 
2A = 200 cm 

N = 100 
dt = 0.1 s ܌ ઴ܜ ܌ ൌ ǫ 

ĭ1 = B1 A = ( 3X10-4 ) ( 200 X 10-4 ) = 6X10-6 wb 
ĭ2 = -6x10-6 wb ܌ ઴ܜ ܌ ൌ  ି૟ܠ૚૙ష૟ି૟܆૚૙ష૟૙Ǥ૚ ൌ - 1.2x10-4 wb/s 

 
 Ώ-    ϒϠϤϟ΍ ϲϓ ΓΪϟϮΘϤϟ΍ ΔϳήϴΛ΄Θϟ΍ Δϴ΋ΎΑήϬϜϟ΍ ΔϛήΤϤϟ΍ ΓϮϘϟ΍ . 

İ = ? V 0.012) = +  4-1.2x10-100 (  -=   
  = N  -İܜ ܌઴ ܌

 
Ν-  ϱϭΎδΗ Γή΋΍Ϊϟ΍ ΔϣϭΎϘϣ ΖϧΎϛ ΍Ϋ΍ ϒϠϤϟ΍ ϲϓ ϲΜΤϟ΍ έΎϴΘϟ΍ ΓΪη έ΍ΪϘϣR = 10 ȍ 
 

I = ? 
R = 10 ȍ 

İ = I R  
A 3-1.2x100)  ===>   I = 1= I (0.012  

 
 

2-  ϪϟϮρ ϞλϮϣ0.25m  ΔΘΑΎΛ ΔϣϭΎϘϤΑ ΔϘϠϐϣ ΔϜγ ϲϠϋ ϙήΤΘϳ4Ω 
 ϪΗΪη ΔϜδϟ΍ ϲϠϋ ϱΩϮϤϋ ϢψΘϨϣ ϲδϴρΎϨϐϣ ϝΎΠϣ ϲϓ0.1 T   ΐΤγ

 ΔϤψΘϨϣ ΔϋήδΑ ΔϜδϟ΍ Ϧϋ ΍ΪϴόΑ ϚϠδϟ΍2 M/S  ΎϤϛ ΢οϮϤϟ΍ ϞϜθϟΎΑ 
: ΐδΣ΃ 

1- ΔϴΜΤϟ΍ ΔϴΑήϬϜϟ΍ Δόϓ΍Ϊϟ΍ ΓϮϘϟ΍ 

l = 0.25 m 
B = 0.1 T 
v =  2 m/s 
İ = ? 

İ =  B l v 
İ =  ( 0.1 ( ( 0.25 ) (2 )  
İ =  0.0η V 

 
2-  ΓΪηϪϫΎΠΗ΍ ΎϨϴΒϣ ϲΜΤϟ΍ έΎϴΘϟ΍ 

R = 4 ȍ 
I = ?  

İ = I R  
0.05  = I ( 4 )  ===>   I = - 0.015 A 

 ΐΟϮϤϟ΍ ϩΎΠΗϻ΍ βϜϋ έΎϴΘϟ΍ 
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3-   ϒϠϣ ϪΘΣΎδϣ2200 cm  ( Ϧϣ ϥϮϜϣ100  ϩέϮΤϣ  ϝϮΣ έϭΪϳ ˬ ϲϟ΍ϮΘϟ΍ ϰϠϋ Δϔϟ ( ϩέ΍ΪϘϣ ΩΩήΘΑ ૜૙࣊  ) .... ϪΗΪη ϢψΘϨϣ ϲδϴρΎϨϐϣ ϝΎΠϣ ϲϓT   (0.1  ΐδΣ΃  ࢠࡴ 
΃ – . ϒϠϤϟ΍ ϲϓ ΓΪϟϮΘϤϟ΍ ϰϤψόϟ΍ ΔϳήϴΛ΄Θϟ΍ ΔϴΑήϬϜϟ΍ Δόϓ΍Ϊϟ΍ ΓϮϘϟ΍ 

 
2A = 200 cm 

N = 100 

f = 
૜૙࣊  ࢠࡴ 

B = 0.1 T 
= ? maxİ 

 

 
Ȧ = 2ʌf = 2ʌ (૜૙࣊

 ) = 60  Rad/s 

 
İ max = N B A Ȧ 
İ max = ( 100 ) ( 0. 1 ) ( 200x10-4 ) (60 ) = 12 V 

Ώ- Ϥϟ΍ ϲϤψόϟ΍ έΎϴΘϟ΍ ΓΪη ϒϠϤϟ΍ ΔϣϭΎϘϣ ΖϧΎϛ ΍Ϋ΍ ϒϠϤϟ΍ ϲϓ ΓΪϟϮΘ2Ω . 
I = ?  
R = 2 Ω 

R  max= I maxİ 
12 = I (2)  ===>   I = 6 A 

 
Ν –   ΔϴΑήϬϜϟ΍ Δόϓ΍Ϊϟ΍ ΓϮϘϟ΍ ΔϴψΤϠϟ΍ϳ ΎϣΪϨϋέϭΪ  ( Δϳϭ΍ΰΑ ϒϠϤϟ΍0 30( 
 

ș = 30 
İ = ? 

 

İ =  İ max  sin (ș) 
İ = 12 sin ( 30 ) 
İ =  6  v 

 
Ω –  Ϧϣί έϭήϣ ΪόΑ ϒϠϤϟ΍ ΎϫΪϟϮϳ ϲΘϟ΍ ΔϳήϴΛ΄Θϟ΍ ΔϴΑήϬϜϟ΍ Δόϓ΍Ϊϟ΍ ΓϮϘϟ΍10 sec  
 

t = 10 s 
İ = ? 

İ =  İ max  sin (Ȧt( 
İ = 12 sin (60 x 10 ) 
İ =  0.53 v 

 Ϧϣί έϭήϣ ΪόΑ ΓΪϟϮΘϤϟ΍ ΔϴΑήϬϜϟ΍ Δόϓ΍Ϊϟ΍ ΓϮϘϟ΍  ˰ϫϱέϭΪϟ΍ Ϧϣΰϟ΍ ϊΑέ ϱϭΎδϳ 
t = 

૚૝   ܂

İ = ? 

İ =  İ max  sin (Ȧt( =  İ max  sin (
૛࣊ࢀ  t ) =  İ max  sin (

૛࣊ࢀ  ૚૝  ( ܂

İ =   İ max  sin ( ૛࣊  ) = 6 sin ( ૛࣊  ) =  6  V 
 
4-  ϪΗΪη ϢψΘϨϣ ϲδϴρΎϨϐϣ ϝΎΠϣ0.2T  ϢϴδΟ ϝΎΠϤϟ΍ ΍άϫ ϞΧΩ

 ϪΘϨΤη ϭ ϥϮΤθϣ2ȝC ϝΎΠϤϟ΍ ϲϠϋ ϱΩϮϤϋ  ΔϤψΘϨϣ ΔϋήδΑ ϭ
200 m/s  ϲϠϋ ΓήΛΆϤϟ΍ ΔϴδϴρΎϨϐϤϟ΍ ΓϮϘϟ΍ έ΍ΪϘϣ ΐδΣ΃ ϞϜθϟΎΑ ΎϤϛ

ΎϬϫΎΠΗ΍ ΩΪΣ ϭ ΔϨΤθϟ΍ 
 

B = 0.2 T 
q = 2 ȝ c 
v = 200 m/s 
F = ? 

F = q v B  
F = ( 2 X 10-6 ) ( 200 ) ( 0.2 ) 
F = 8 X 10-η  N 
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η-  ϟ΍ ϚϠ˰δ(h a s nϞΑΎϘϤϟ΍ ϞϜ˰θϟΎΑ ΢˰οϮϤϟ΍ (( ϪΗΪ˰η ήϤΘδϣ ϲ΋ΎΑήϬϛ έΎ˰ϴΗ ϪΑ ή˰Ϥϳ ˬ3 ΍ΫΈϓ ˬήϴΒ˰ϣ΃ (
   ϪΗΪη Ϣψ˰ΘϨϣ ϲ˰δϴρΎϨϐϣ ϝΎΠϣ ϲϓ ϊ˰οϭ˵T (0.2 Γή˰ΛΆϤϟ΍ Δϴ˰δϴρΎϨϐϤϟ΍ ΓϮ˰Ϙϟ΍ έ΍Ϊ˰Ϙϣ ΐ˰δΣΎϓ ˬ (

:  ϰϠϋ-  
 1 -  (  ˯ΰ˰Πϟ΍h a.( 

 
F = zero 

 ϱί΍Ϯϣ ϚϠδϟ΍ ϥϻϝΎΠϤϟ΍ ρϮτΨϟ  
 
 

 2 -  (  ˯ΰ˰Πϟ΍a s.( 
 
 

F = B I L 
) 2-F = (0.2) (3) (10X10 

F = 0.06 N 
 3 -  (  ˯ΰ˰Πϟ΍s n.(  Δϳϭ΍ΰΑ ϝΎΠϤϟ΍ ϲϠϋ ϞϴϤϳ ˯ΰΠϟ΍ ΍άϫ ϥΎϛ ΍Ϋ΍060 

 
F = B I L sinș 

) sin (60) 2-F = (0.2) (3) (15X10 
F = 0.07 N 

 
 
θ-  Ϧϣ ϥϮϜϣ ϞϜθϟ΍ ϞϴτΘδϣ ϲΑήϬϛ ϙήΤϣ ϒϠϣ200  Δϔϟ Ϟϛ ΔΣΎδϣ Δϔϟ24 cm  ϝΎΠϣ ϲϓ ωϮοϮϣ

 ϪΗΪη ϲδϴρΎϨϐϣ0.1 T  ϪΗΪη έΎϴΗ Ϫϴϓ ήϣ ΍Ϋ΍ ϒϠϤϟ΍ ϲϠϋ Ν΍ϭΩίϻ΍ ϡΰϋ έ΍ΪϘϣ ΐδΣ΃2 mA  ϥ΍ ΎϤϠϋ
 ϩΎΠΗ΍ Δϳϭ΍ί ϊϨμϳ ϝΎΠϤϟ΍090  ΕΎϔϠϟ΍ ϱϮΘδϣ ϲϠϋ ϡΎϘϤϟ΍ ΩϮϤόϟ΍ ϊϣ 

 
 

N = 200 
2A = 4 cm 

B = 0.1 T 
Ĳ = ? 
I = 2 mA 

090 ș = 

Ĳ =  N B I A  
) 4-) (4X103-Ĳ =  (200( (0.1( (2X10 

mN. 5-Ĳ = 1.θX10 
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7-  ( ϪΗΎϔϟ ΩΪϋ ϲΒϟϮϟ ϒϠϣ200  ϪΗΪη ήϤΘδϣ έΎϴΗ ϪΑ ήϤϳ Δϔϟ (A  (2  ϲδϴρΎϨϐϣ ϝΎΠϣ ϪΑ ΪϟϮΘϴϓ (
ϱϭΎδϳ ϪϘϓΪΗ  bw  (4-10  ×2.5  ΍Ϋ· (ΖϣΪόϧ·  ϝϼΧ Ϫϴϓ έΎϤϟ΍ έΎϴΘϟ΍ ΓΪηs  (0.2 : ΐδΣ΃ , ( 

 

΃- ϒϠϤϟ΍ ϲϓ ΓΪϟϮΘϤϟ΍ ΔϳήϴΛ΄Θϟ΍ ΔϛήΤϤϟ΍ ΓϮϘϟ΍ 
N = 200 

= 2 A1I 
Wb 4-= 2.5X10 1ĭ 

= zero2I 
= zero 2ĭ 

ǻt = 0.2 s 

  İ = - N 
ܜ ܌઴ ܌   

İ = - 200 
૚૙ష૝૙Ǥ૛ܠȂ ૛Ǥ૞ ࢕࢘ࢋࢠ ൌ  ൅૙Ǥ ૛૞ ࢂ 

Ώ- . ϒϠϤϠϟ ϲΗ΍άϟ΍ ΚΤϟ΍ ϞϣΎόϣ 
L = ? 

 
İ = - L 

  ܜ ܌۷ ܌

0.25 = -L 
૙ Ȃ ૛૙Ǥ૛ 

L = 0.025 H 
8- ϝϭϸϟ ϲΗ΍άϟ΍ ΚΤϟ΍ ϞϣΎόϣ ϥΎϔϠϣ(0.1)H  ϪΗΎϔϟ ΩΪϋϭ)200(  ϪΗΪη ήϤΘδϣ έΎϴΗ ϪΑ ήϤϳ ΎϣΪϨϋϭ Δϔϟ

(10)A  ϲδϴρΎϨϐϣ ϖϓΪΗ ϪϗήΘΨϳ( ) ϪΗΎϔϟ ΩΪϋ ήΧ΁ ϒϠϣ ϞϣΎϜϟΎΑ ίΎΘΠϳ)300(  ϝϭϷ΍ ϕϮϓ ϑϮϔϠϣϭ Δϔϟ
:ΪΟϭ΃ 

΃ –   ΍Ϋ΍ ϝϭϷ΍ ϒϠϤϟΎΑ ΓΪϟϮΘϤϟ΍ ΔϳήϴΛ΄Θϟ΍ ΔϴΑήϬϜϟ΍ ΔϛήΤϤϟ΍ ΓϮϘϟ΍έΎϴΘϟ΍ ϡΪόϧ΍  ϝϼΧ0.1) s ( 

1) 
 L -=  1İ 1 )ܜ ܌۷ ܌

) 
 ૚૙૙Ǥ૚0.1 (  -=  1İିܗܚ܍ܢ

= 10 V 1İ 
Ώ -  . ϲϧΎΜϟ΍ ϒϠϤϟ΍ ϕήΘΨϳ ϱάϟ΍ ϲδϴρΎϨϐϤϟ΍ ϖϓΪΘϟ΍ ϲϓήϴϐΘϟ΍ ϝΪόϣ 

1
ο૖ઢܜ ሻ( 1N -=  1İ 

1
ο૖ઢܜ ሻ200 ( -10 =  

0.05 wb/s -= 1 
ο૖ઢܜ ሻ( 

0.05 wb/s -=  2
ο૖ઢܜ ሻ= (1 

ο૖ઢܜ ሻ( 
 

˰Ο -  . ϲϧΎΜϟ΍ ϒϠϤϟΎΑ ΓΪϟϮΘϤϟ΍ ΔϳήϴΛ΄Θϟ΍ ΔϛήΤϤϟ΍ ΓϮϘϟ΍ 
2

ο૖ઢܜ ሻ( 2N -=  2İ 

0.05) -300 ( -=  2İ 
= 15 V 2İ 

Ω -  . ϦϴϔϠϤϟ΍ ϦϴΑ ϝΩΎΒΘϤϟ΍ ΚΤϟ΍ ϞϣΎόϣ 
1) 

 M -=  2İ  )ܜ ܌۷ ܌

1) 
  = ૚૙૙Ǥ૚(  M -15ିܗܚ܍ܢ

M = 0.15 H 
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λ-  ϩέΪϗ ΪϬΟ ϕήϔΑ ϲ΋ΎΑήϬϛ ΡΎΒμϣ ϞϤόϳ(240)V Ύϫέ΍ΪϘϣ Δϴ΋ΎΑήϬϛ ΓέΪϗϭ           
(120) W ϣ Δτγ΍ϮΑ ΡΎΒμϤϟ΍ ϞϴϐθΗ ΎϧΩέ΃ ΍ΫΈϓέΪμ  ΪϬΟ ϕήϔΑ ΩΩήΘϤϟ΍ έΎϴΘϠϟ(100)V  ϭ
 ΎϨϣΪΨΘγ΍ : ΐδΣ΃ ϲϟΎΜϣ ϲ΋ΎΑήϬϛ ϝϮΤϣ 

 
΃-  ϲ΋΍ΪΘΑϻ΍ ϪϔϠϣ ΕΎϔϟ ΩΪϋ ΖϧΎϛ ΍Ϋ· ϱϮϧΎΜϟ΍ ϒϠϤϟ΍ ΕΎϔϟ ΩΪϋ(100) Ϫϔϟ 

= 240 V 2V 
= 100 watt 2P 
= 100 V 1V 
= ? 2N 
= 100 1N 

૚ࢂ૛ࢂ ൌ  ૚ࡺ૛ࡺ 

 ૛૝૙૚૙૙ ൌ  ૛૚૙૙              =====>     N2 = 240ࡺ 

 
 
Ώ- . ΡΎΒμϤϟ΍ ϲϓ έΎϤϟ΍ έΎϴΘϟ΍ ΓΪη 

= ? 2I  2V 2= I 2P 
(240)  2120 = I 

= 0.5 A 2I 
 Ν– . ϲ΋΍ΪΘΑϻ΍ ϒϠϤϟ΍ ϲϓ ΓέΎϤϟ΍ έΎϴΘϟ΍ ΓΪη 

= ? 1I ࢂ૛ࢂ૚ ൌ ૛ ૛૝૙૚૙૙ࡵ૚ࡵ  ൌ  ૚૙Ǥ૞           ======>   I1 = 1.2 Aࡵ 

 
 Ω– : ΡΎΒμϤϟ΍ ΔϣϭΎϘϣ 
 

= ? 2R  2R 2= I 2V 

2240 = (0.5) R 
= 480 Ω 2R 

 
 ˰ϫ- : ϲ΋΍ΪΘΑϷ΍ ϒϠϤϟ΍ ΓέΪϗ 

= 120 watt 1= P 2P 
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10- ϪΗ˯Ύϔϛ ϲ΋ΎΑήϬϛ ϝϮΤϣ%   (80 ( ϩΪϬΟ έΪμϤΑ ϞμΘϳ(240) V  ϞϴϐθΘϟ ϡΪΨΘδϳϭ
ΪϬΠΑ ϞϤόϳ ϙήΤϣ(12) V ϲ΋΍ΪΘΑϻ΍ ϒϠϤϟ΍ ΕΎϔϟ ΩΪϋ ϥΎϛ ΍ΫΈϓ  ˬ (200)   Δϔϟ ΔϣϭΎϘϣ ϭ 

ϱϮϧΎΜϟ΍ ϒϠϤϟ΍ (3) Ω   ΐδΣ΃ 
 ΃– .ϱϮϧΎΜϟ΍ ϒϠϤϟ΍ ΕΎϔϟ ΩΪϋ 

= 0.8Ș 
= 240 V 1V 
= 12 V 2V 
= 200 1N 

Ω 3=  2R 
= ? 2N 

૚ࢂ૛ࢂ ൌ ૚     ૚૛૛૝૙ࡺ૛ࡺ  ൌ  ૛૛૙૙ࡺ 

 
= 10 2N  

 
Ώ- : ϱϮϧΎΜϟ΍ ϒϠϤϟ΍ ϲϓ ΓέΎϤϟ΍ έΎϴΘϟ΍ ΓΪη 
 

= ? 2I  2R 2= I 2V 
= 4 A2I     ====>(3)          212= I 

 
˰Ο-  ΓέΪϘϟ΍. ϱϮϧΎΜϟ΍ ϒϠϤϟ΍ ϲϓ ΔϴΑήϬϜϟ΍ 
 

= ? 2P = (4) (12) = 48 Watt 2V 2= I 2P 
 
Ώ-  ϲ΋΍ΪΘΑϻ΍ ϒϠϤϟ΍ ϲϓ  ΔϴΑήϬϜϟ΍ ΓέΪϘϟ΍. 
 

= ? 1P Ș =  ۾૛۾૚   ====>  0.8 = 
ሺ૝ૡሻ۾૚ 

60 Watt=  1P 
 
 Ω– . ϲ΋΍ΪΘΑϻ΍ ϒϠϤϟ΍ ϲϓ ΓέΎϤϟ΍ έΎϴΘϟ΍ ΓΪη 
 

= ? 1I  1V 1= I 1P 
= 0.25 A 1(240)                 ====>  I 160 = I 

 
 ˰ϫ- ϲ΋΍ΪΘΑϷ΍ ϒϠϤϟ΍ ΔϣϭΎϘϣ  : 

= ? 1R  1R 1= I 1V 
λθ0 Ω=  1R====>              1R (0.25)= 240  
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11-   ΎϬΘϣϭΎϘϣ ϙϼγϷ΍ Ϧϣ ΔϜΒη ϝϼΧ ˱ΎόϨμϣ ϱάϐΗ ˯ΎΑήϬϜϟ΍ ΪϴϟϮΘϟ ΔτΤϣ 
 ((100  ΔτΤϤϟ΍ ΓέΪϗ ΖϧΎϛ ΍ΫΈϓ ϡϭ΃(600)K W   ΎϫΪϨϋ ΪϬΠϟ΍ ϕήϓϭ(3000) V : ΐδΣ΃ 
΃- . ϙϼγϷ΍ ϲϓ ΓΩϮϘϔϤϟ΍ ΓέΪϘϟ΍ έ΍ΪϘϣ ࡼǡ ൌ ǫ 

R = 100 Ω 
= 600 KW 1P 
= 3000 V 1V 

R 2) 
 ૚= (  ’Pࢂ૚ࡼ

Watt 6(100) = 4X10 2) 
૟૙૙ ࢄ ૚૙૙૙૜૙૙૙= (  ’P 

 
 
Ώ-  ΞΗΎϨϟ΍ ΪϬΠϟ΍ ϕήϓ ΢Βλ΃ ΚϴΤΑ ΪϴϟϮΘϟ΍ ΔτΤϣ ΪϨϋ ΪϬΠϠϟ ϊϓ΍έ ϝϮΤϣ ϡΪΨΘγ΍ ΍Ϋ·)V 4(3X10 

 ΔϟΎΤϟ΍ ϩάϫ ϲϓ ΓΩϮϘϔϤϟ΍ ΓέΪϘϟ΍ ΐδΣ΃ ࡼǡ ൌ ǫ 
V 43X10=  1V 

R 2) 
 ૚= (  ’Pࢂ૚ࡼ

Watt 4(100) = 4x10 2) 
૟૙૙ ࢄ ૚૙૙૙૜ ࢞ ૚૙૝= (  ’P 

 
 

12 -  Ϧϣ ϥϮϜϣ ϞϴτΘδϣ ϒϠϣ100 Δϔϟ Ϟϛ ΔΣΎδϣ Δϔϟ 
 2200 cm  ϲϠϋ ϱΩϮϤϋ ϢψΘϨϣ ϲδϴρΎϨϐϣ ϝΎΠϣ ϲϓ ωϮοϮϣ

ΐδΣ΃ ΢οϮϤϟ΍ ϲϧΎϴΒϟ΍ Ϣγήϟ΍ ΐδΤΑ ήϴϐΘϳ ΕΎϔϠϟ΍ ϱϮΘδϣ 
1- ΔϠΣήϣ Ϟϛ ϲϓ ΔϴΑήϬϜϟ΍ Δόϓ΍Ϊϟ΍ ΓϮϘϟ΍ 
 

N = 100 
2A = 200 cm 

İ = ? 
 

 

1- t = 0 s  =====> t = 2 s 
ǻt = 2 s 

) = zero  4-A = ( zero ) (200x10 1= B 1ĭ 
wb 3-) = 6x10 4-A = ( 0.3 ) ( 200x10 2= B 2ĭ 

 İ = - N 
ܜ ܌઴ ܌  =  - 100  

૟࢞૚૙ష૜ି ܗܚ܍ܢ૛  = - 0.3 v 

 
2- t = 2 s  =====> t = 6 s 
ǻt = θ – 2 = 4 s 

wb  3-) = 6x10 4-A = ( 0.3 ) ( 200x10 1= B 1ĭ 
) = zero 4-A = ( zero ) (200x10 2= B 2ĭ 

 İ = - N 
ܜ ܌઴ ܌  =  - 100  

૟࢞૚૙ష૜૝ ି࢕࢘ࢋࢠ  = 0.15 v 
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13-  Γέ΍ΪϘϣ ΪϬΠϟ΍ ϲϓ Ύϗήϓ ϲτόϳ έΎϴΗ ΪϟϮϣ220 v  ϩΩΩήΗϭ50 Hz  ϞϣΎόϣ ϒϠϣ ϊϣ ϲϟ΍ϮΘϟ΍ ϲϠϋ Ϟλϭ
 ϲΗ΍άϟ΍ ϩήϴΛ΄Η0.28 H   Ϫϓήλ ΔϣϭΎϘϣϭη0 ȍ  ϪΘόγ ϒΜϜϣϭ397.8 µF  ΐδΣ΍ 

΃-  Γή΋΍Ϊϟ΍ ΔϣϭΎϘϣZ . 
V = 220 V 
f = 50 Hz 
L = 0.28 H 
R = 50 Ω 
C = 397.8 µF 
Z = ? 

 

2ʌ((η0( (0.28( = 87.λθ Ω= 2ʌ f L = ( LX 

= 8 Ω 
૚૛ૈ ሺ૞૙ሻ ሺ૜ૢૠǤૡ܆૚૙ష૟ሻ=  

૚૛ૈ ۱ ܎=  CX 

   

Z = ඥࡾ૛ ൅ ሺ ۺ܆ െ  ሻ૛ ۱܆ 

= λ4.3 Ω  ඥሺ૞૙ሻ૛ ൅ ሺૡૠǤ ૢ૟ െ ૡ ሻ૛Z =  
 

 
 Ώ- . Γή΋΍ΪϟΎΑ έΎϤϟ΍ έΎϴΘϠϟ ΔϟΎόϔϟ΍ ΓΪθϟ΍ 

Z  V = I 
220 = I (94.3) 

= 2.33 A  I 
 

 Ν- . έϮτϟ΍ ϕήϓ ܖ܉ܜ ૖ ൌ ۺ܆  െ ܀۱܆  ൌ  ૡૠǤ ૢ૟ െ ૡ૞૙ ൌ ૚Ǥ ૞ૢ 
0= 57 ĭ 

έΎϴΘϟ΍ ϖΒδϳ ΪϬΠϟ΍ 
 
Ω- . ΔϴϣϭϷ΍ ΔϣϭΎϘϤϟ΍ ϲϓήρ ϦϴΑ ΪϬΠϟ΍ ϕήϓ 
 

= I R = (2.33) (50) = 116.5 V RV 
 
˰ϫ- . ϲΜΤϟ΍ ϒϠϤϟ΍ ϲϓήρ ϦϴΑ ΪϬΠϟ΍ ϕήϓ 

= (2.33) (87.96) = 204.95 V L= I X LV 
 
ϭ- . ϒΜϜϤϟ΍ ϲϓήρ ϦϴΑ ΪϬΠϟ΍ ϕήϓ 

= (2.33) (8) = 18.64 V C= I X CV 
 
ί- ϟ΍ΩΩήΘ ΔϟΎΣ ϲϓ Γή΋΍Ϊϟ΍ ϞόΠϳ ϱάϟ΍ : Ϧϴϧέ ૚૛ ૈඥሺ૙Ǥ૛ૡሻሺ ૜ૢૠǤૡࢄ૚૙ష૟ሻ =  

૚૛ ૈξ0   = ۱ ۺf 

Hz 15.08=  0f 
 
ϱ- . Ϧϴϧήϟ΍ ΔϟΎΣ ϲϓ Γή΋΍Ϊϟ΍ ϲϓ ΓέΎϤϟ΍ έΎϴΘϟ΍ ΓΪη 

V = I R 
220 = I (50)     ====> I = 4.4 A 
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41-  ϲϠϋ ϱϮΘΤϳ ϞλϮϣ ϪΒη ΓέϮϠΑ ϲϓ ΔϨΤθϟ΍ ΕϼϣΎΣ ΩΪϋ Ϯϫ Ύϣ141.4x10  Ϧϣ ΔϟΎΣ Ϟϛ ϲϓ ΓϮΠϓ
: ΔϴϟΎΘϟ΍ ΕϻϼΤϟ΍ 

1- . ΔϴϘϧ ΓέϮϠΒϟ΍ ΖϧΎϛ ΍Ϋ΍ 
Pi = 1.4x1014 

Nd = 6.2x1020  
  ΔϨΤθϟ΍ ΕϼϣΎΣ = ?  

 
ΔϨΤθϟ΍ ΕϼϣΎΣ = Pi + ni  
ΔϨΤθϟ΍ ΕϼϣΎΣ  = 1.4x1014 + 1.4x1014 

ΔϨΤθϟ΍ ΕϼϣΎΣ  = 2.8x1014 
 

 
2-  ˰Α ΓέϮϠΒϟ΍ ΖϤόρ ΍Ϋ΍206.2x10 . ΔΠΗΎϨϟ΍ ΓέϮϠΒϟ΍ ωϮϧ ϦϴΑ ϭ ΆϓΎϜΘϟ΍ ϲγΎϤΧ ήμϨϋ Ϧϣ ΓέΫ 

Pi = 1.4x1014 

Nd = 6.2x1020  
  ΔϨΤθϟ΍ ΕϼϣΎΣ = ?  

 
ΔϨΤθϟ΍ ΕϼϣΎΣ = Nd + Pi + ni  
ΔϨΤθϟ΍ ΕϼϣΎΣ  = 6.2x1020+ 1.4x1014 + 1.4x1014 

ΔϨΤθϟ΍ ΕϼϣΎΣ  = 6.2000028 x1020 
ΐϟΎδϟ΍ ωϮϨϟ΍ Ϧϣ ΔϤότϣ ΓέϮϠΑ ϥϮϜΘΗ 

 
3-  ˰Α ΓέϮϠΒϟ΍ ΖϤόρ ΍Ϋ΍206.2x10 . ΔΠΗΎϨϟ΍ ΓέϮϠΒϟ΍ ωϮϧ ϦϴΑ ϭ ΆϓΎϜΘϟ΍ ϲΛϼΛ ήμϨϋ Ϧϣ ΓέΫ 
 

Pi = 1.4x1014 

Na = 6.2x1020  
  ΔϨΤθϟ΍ ΕϼϣΎΣ = ?  

 
ΔϨΤθϟ΍ ΕϼϣΎΣ = Na + Pi + ni  
ΔϨΤθϟ΍ ΕϼϣΎΣ  = 6.2x1020+ 1.4x1014 + 1.4x1014 

ΔϨΤθϟ΍ ΕϼϣΎΣ  = 6.2000028 x1020 
ΐΟϮϤϟ΍ ωϮϨϟ΍ Ϧϣ ΔϤότϣ ΓέϮϠΑ ϥϮϜΘΗ 

 
 

1η-  ωϮϨϟ΍ Ϧϣ έϮΘγΰϧ΍ήΗPNP  ΚϋΎΒϟ΍ έΎϴΗ ϥΎϛ ΍Ϋ΍ , ϙήΘθϤϟ΍ ΚϋΎΒϟ΍ ΔϘϳήτΑ ϞμΘϣϩέ΍ΪϘϣ 
 2.563 mA  ϩέ΍ΪϘϣ ΓΪϋΎϘϟ΍ έΎϴΗ ϭθ3 ȝA    : ΐδΣ΃ 
΃- : ϊϤΠϤϟ΍ έΎϴΗ 

IE = 2.563 mA 
IB = θ3 ȝA 
IC = ? 

IE = IB + IC 

2.563X10-3 = 63X10-6 + IC 
IC = 2.5X10-3 A 

 
Ώ- . ήϴΒϜΘϟ΍ ϞϣΎόϣ 

ȕ = ? ȕ = ۷۱۷۰ = 
૛Ǥ૞܆૚૙ష૜૟૜ࢄ૚૙ష૟ = 39.68 

 
 

 Ν– . έΎϴΘϟ΍ ΐδϛ ΔΒδϧ 
Į = ? 
 

Į = ۷۱۷۳ = 
૛Ǥ૞܆૚૙ష૜૛Ǥ૞ࢄ૚૙ష૜ = 0.975 
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θ1-  ΔΘϗΎρ ϱϮΘδϣ Ϧϣ ϥϭήΘϜϟ΍ ϝΎϘΘϧ΍ ΔΠϴΘϧ ϥϮΗϮϓ ΚόΒϧ΍3.4 ev  -=  1E ϪΘϗΎρ ϱϮΘδϣ ϲϟ΍ 
 13.6 ev -=  2E   : ΐδΣ΃ 

1- ΚόΒϨϤϟ΍ ϥϮϧϮϔϟ΍ ΔϗΎρ 
E1 = - 3.4 ev 
E2 = - 13.6 ev 
Eph = ? 
 

Eph = Ef – Ei 

Eph = - 3.4 – (-13.6) = 10.2 ev 
 
Eph = 10.2 x 1.6x10-19 = 1.632x10-18 J 

2-  ΚόΒϨϤϟ΍ ϥϮΗϮϔϟ΍ ΩΩήΗ 
f = ?  
h = 6.6 x 10-34 J.s 

E = h ࢌ 
1.632x10-18  = (6.6 x 10-34 ) ࢌ  
f = 2.47x1015 Hz 

3- ΚόΒϨϤϟ΍ ϥϮΗϮϔϠϟ ϲΟϮϤϟ΍ ϝϮτϟ΍ 
Ȝ = ? f = 

 = 2.47x1015   <===  ࣅࢉ
૜࢞૚૙ૡࣅ   

Ȝ = 1.2x10-7 M 
 

71-  ϩΩΩήΗ ˯Ϯο ςϘγHz 151.5X10  Ϫϟ ϪΒΘόϟ΍ ΩΩήΗ ΰϠϓ ΢τγ ϲϠϋHz 149.92x10  ϥ΍ ΖϤϠϋ ΍Ϋ΍
ϧϼΑ ΖΑΎΛϚ s.J 34-h=6.6x10  ϥϭήΘϜϟϻ΍ ΔϠΘϛ ϭKg31 -= 9.1x10 em δΣ΃ΐ : ϲϠϳ ΎϤϣ ϼϛ 

΃-  . ( ςϗΎδϟ΍ ˯Ϯπϟ΍ ( ϥϮΗϮϔϟ΍ ΔϗΎρ 
f = 1.5X1015 Hz 
E = ? 

E = h f = (6.6X10-34) (1.5x1015) = 9.9X10-19 J 
 

 

Ώ- . ΰϠϔϠϟ Ϟϐθϟ΍ Δϟ΍Ω  
f0 = 9.92x1014 Hz 
ĭ = ? 

ĭ = h f0  
ĭ= (θ.θX10-34) (9.92X1014) = 6.54X10-19 J 

 
Ν-  ϥϭήΘϜϟ΍ ήϳήΤΗ ϥϮΗϮϔϟ΍ ϊϴτΘδϳ Ϟϫ 

 ϥϻ ϥϭήΘϜϟ΍ ϥϮΗϮϔϟ΍ έήΤϳE>ĭ 
 

Ω- ΚόΒϨϤϟ΍ ϥϭήΘϜϟϻ΍ ΔϛήΣ ΔϗΎρ 
K.E = ? 
 

K.E = E – ĭ 
K.E = 9.9X10-19 – 6.54X10-19 = 3.35X10-19 J 

 
˰ϫ- . ϪΛΎόΒϧ΍ ΔψΤϟ ϥϭήΘϜϟϻ΍ Δϋήγ 

K.E =  
૚૛ m v2  

3.35x10-19 =  
૚૛ (9.1X10-31) v2 

v = 858416.6  m/s 
ϭ- . ϊτϘϟ΍ ΪϬΟ 

K.E = e Vcut 
3.35x10-19 = 1.6x10-19 Vcut       =====>    Vcut = 2.1 V 
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18-   ϡϮϳΩϮϨϟ΍ ήμϨϋ Γ΍Ϯϧ Ϧϣ Ύϔϟ΍ ϢϴδΟ ΚόΒϨϳNd  ΔϟΩΎόϤϠϟ ΎϘΒρ ϡϮϳήϴδϟ΍ ήμϨϋ ϲϟ΍ ϚϟάΑ ϝϮΤΘϴϓ
ΔϴϟΎΘϟ΍ 

 

      Nd144
72                                    He4

2            +          CeX
Z           +      E       

    ( 143.9560 ) U               ( 4.0015 ) U           ( 139.905434 ) U 
 

: ΐδΣ΍ 
1- ϡϮϳήϴδϠϟ ϲϠΘϜϟ΍ ΩΪόϟ΍ϭ ϱέάϟ΍ ΩΪόϟ΍ 

144 = 4 + x      =====>  x = 144 – 4 = 140 
ૠ૙૚૝૙܍۱            
72 = 2 + z        =====>  z = 72 – 2 = 70                    

 
2- ϡϮϳήϴδϠϟ ΔϳϭϮϨϟ΍ ςΑήϟ΍ ΔϗΎρ 

 

∆m = [ 70 x 1.00727 ] + [70 x 1.00866] – 139.905434 = 1.205466 u 
 

Eb = ∆m λ31.η = (1.20η4θθ( (λ31.η( = 1122.8λ1η Mev 
 
3-  ϡϮϳήϴδϟ΍ Γ΍ϮϨϟ ϥϮϠϛϮϴϧ ϞϜϟ ςΑήϟ΍ ΔϗΎρ 

Eb/n = 
࡭࢈ࡱ  = 

૚૚૛૛Ǥૡૢ૚૞૚૝૙  = 8.02 Mev 
 

4- ϞϋΎϔΘϟ΍ Ϧϣ ΓέήΤΘϤϟ΍ ΔϗΎτϟ΍ 
 

∆m =[ 143.ληθ ] – [ 4.0015 ] – [ 139.905434 ] = 0.049066 u 
 

 E = ∆m λ31.η = (0.04λ0θθ( (λ31.η( = 4η.704λ7 Mev 
 
 

1λ-   ( Ύϔϟ΃ ΕΎϤϴδΟ ΩΪϋ ΐδΣ΃   (  ΔΒϟΎδϟ΍ ΎΘϴΑ ΕΎϤϴδΟ ΩΪϋϭ (  ήμϨϋ ϞϠΤΗ ˯ΎϨΛ΃ ϖϠτϨΗ ϲΘϟ΍ (

  ϡϮϳέϮΜϟ΍Th234
90   ιΎλέ ϰϟ· ϪϟϮΤΗ ϭPb214

82    
 

૙૛૜૝ૢܐ܂    ૡ૛૛૚૝܊۾                           +   x ۶܍૛૝   ൅ ૚૙ିࢋ ࢟      
 

234 = 214 + 4x + (zero)y 
234 = 214 + 4x 
x = 5 
 
90 = 82 + 2x + (-1)y 
90 = 82 + [ (2) (5) ] -y 
90 = 82 + 10 - y 
y = 2 

 ϖϠτΗ Γ΍ϮϨϟ΍η  ϭ Ύϔϟ΍ ΕΎϤϴδΟ2  ΎΘϴΑ ΕΎϤϴδΟ 
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20-  ϲϠϋ ϱϮΘΤΗ ϊθϣ ήμϨϋ Ϧϣ ΔϨϴϋmg 4-8x10  ΎϬϟ ϒμϨϟ΍ ήϤϋ ϭ7   ΐδΣ΃ , ϡΎϳ΃ 
 έϭήϣ ΪόΑ ήμϨόϟ΍ Ϧϣ ΔϠϠΤΘϤϟ΍ ΔϠΘϜϟ΍ ϭ ΔϴϘΒΘϤϟ΍ ΔϠΘϜϟ΍28 . ϡϮϳ 

 
 
n = 

࢚࢚૚ ૛ൗ  = 
૛ૡૠ  = 4  

 

t = 28 day ܜ૚ ૛ൗ = 7  

n = ? 
m = 8x10-4 mg 
mΔϴϘΒΘϣ = ? 

0.5x10-4 ==> 1x10-4 ==> 2x10-4 ==> 4x10-4 ==> 8x10-4 

mΔϴϘΒΘϣ = 0.5x10-4 mg 
mΔϠϠΤΘϣ = 8x10-4 - 0.5x10-4 = 7.5x10-4 mg 

 
 
12-  ήμϨϋ ΞΘϨϳO17

8   ϦϴΟϭήΘϴϨϟ΍ Γ΍Ϯϧ ϞϋΎϔΗ ΔΠϴΘϧ ϥϮΗϭήΑϭN14
7    ΔϳϭϮϧ Δϔϳάϗ ϊϣ   ϥ΍ ΖϤϠϋ ΍Ϋ΍

 ΔϠΘϛ= 17.0045 u O17
8= 14.0045 u , N14

7  
 ϥϮΗϭήΒϟ΍ ΔϠΘϛϭ1.0072 u     = ΔϔϳάϘϟ΍ ΔϠΘϛϭ4.0093 u  

1- ϞϋΎϔΘϟ΍ ΔϟΩΎόϣ ΐΘϛ΍ 
ૠ૚૝ࡺ       ࡭ࢆ܆  +    ૡ૚ૠࡻ                            ൅ ૚૚ࡴ       
 
2- ΔϔϳάϘϠϟ ϲϠΘϜϟ΍ ΩΪόϟ΍ϭ ϱέάϟ΍ ΩΪόϟ΍ 

7 + Z = 8 + 1 
Z = 2 

14 + A = 17 + 1 
A = 4 

૛૝ࢄ   
 

3- ϞϋΎϔΘϟ΍ Ϧϣ ϪΠΗΎϨϟ΍ ΔϗΎτϟ΍ 
∆m = 14.004η + 4.00λ3 – 17.0045 – 1.0072  
∆m = 2.1X10-3 u 
 

E = ∆m λ31.η = (2.1X10-3) (931.5) = 1.95615 Mev 
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22-  ϱϭΎδϳ ΪΣ΍Ϯϟ΍ ϥϮϠϛϮϴϨϟ΍ ΔϠΘϛ ϥ΍ ΖϤϠϋ ΍Ϋ΍kg 27-1.66x10  ϱϭΎδϳ ϩήτϗ ϒμϧ έ΍ΪϘϣ ϭ
m 15-1.2x10  ΐδΣ΃  : 

΃-  ϥϮΑήϜϟ΍ ΓέΫ Γ΍Ϯϧ ΔϠΘϛ۱૟૚૞ 
 

 0m = A m 
Kg 27-) = 25.5X1027-m = (15) (1.66X10 

 

m0 = 1.66x10-27 kg 
r 0 = 1.2x10-15 m ۱૟૚૞   
m = ? 
 

 
 Ώ-  Γ΍ϮϨϟ΍ ήτϗ ϒμϧ έ΍ΪϘϣ 
 

R = r0 ۯ૚૜ 

R = 1.2X10-15 ሺ૚૞ሻ૚૜ = 2.959X10-15 M 

R = ? 
 

 
 

 ˰Ο-  Γ΍ϮϨϟ΍ ϢΠΣ 
V = 

૝૜ ʌ R3 = 
૝૜ ʌ (2.959X10-15)3 = 1.08X10-43 m3 

 

V = ? 
 

 
 
 Ω- . Γ΍ϮϨϟ΍ ΔϓΎΜϛ 

ȡ = ࢂ࢓  = 
૛૞Ǥ૞࢞૚૙ష૛ૠ૚Ǥ૙ૡ࢞૚૙ష૝૜ = 2.3x1017 Kg/m3 

 

ȡ = ? 
 

 
23-  ϱϭΎδΗ ΔϴϛήΣ ΔϗΎρ ΎϤϬϨϣϼϛ ΏΎδϛ΃ ΪόΑ ϡϮϳέϮΘϳΪϟ΍ Ϧϣ ϦϴΗ΍Ϯϧ ΞϣΩ0.1 Mev  , ΔϴϟΎΘϟ΍ ΔϟΩΎόϤϟΎΑ

 ϞϋΎϔΘϟ΍ Ϧϣ ΔΠΗΎϨϟ΍ ΔϴϠϜϟ΍ ΔϗΎτϟ΍ ΐδΣ΃ 
K.E = 0.1 Mev      
E = ?  

 
  ۶૚૛  +   ۶૚૛ ૛૝܍۶                               ൅    E          

            (2.01402)  (2.01402)                  (4.002603) 
            
 
E = (2.01402 X 931.5) + (2.01402 X 931.5) + 0.1 + 0.1 – (4.002603 X 931.5) 
 
E = 24.04733 Mev 

 


