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Problem (7. 1)  �Lw 

l)'JWI 0-a _p.l & �4-J � (2. 5 em) �_;.W r-�)'11 � & �4-J � ti 
'-,?.J� 4.c�l �� Y.C- -.JWI �I -.Jljlll � 6:ll.S \j) . (1 . 8  mm) �_;.W 

� ufoLJI � JS � -.Jljlll JjCjS �) . (1 . 3  A) 

= 1 3 A = 2.6 x 105 A /m 2 
4 .61 x 10-6 m 2 

l Jcu = Acu 

= 1 3 A
6 2 = 5. 1 x 105 A !m 2 

2 .54 x 10- m 

Solution �� 

Problem (7.2) � 

. (1 . 3 A) �)� .}�� ).jJ 4..bl;.. ..)A:l (0.9 mm) �_;.W � l)'JWI � & 
� � _,.JI ww3� (v d ) (j�'il 4.c jUl �) 

J 
Vd = 

n e  

Solution �I 
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�3 ,:;.b.l)l :;_Jill � �L....U .b.l3 J..-_JA uJfil 4.l.fo �.J:l (.)'JL:...:JI u.AA -} 

: ul (jl ' r�l o.b.) w1J3_jl5J;;1 �� � y. AJWI o� .) (n) u� 

OR :  atoms !m3 
= mass !m3 

atoms I mol mass I mol 

. (.)'JU �)yJI �I (M) ' (.)'JWI �\:lS (p) ' 3.J�ts_,!l �� _y. (NA) : � 

NAP (6.02 x 1023 moz-1 )(9.0 x 103 kg I m3 ) n - -- - -------------
M 

-

64 X 1 o-3 kg I mol 

= 8.47 x 1028 electrons I m3 

5 . 1  x 105 A I  m2 
Vd = ------------------------------

(8.4l x 1 028 electrons
)(l .6 x 10_19 C ) 

m 3 electrons 

= 3 .8 x 10-5 m = 14 em / s 
s 

Problem (7.3) �� 

JA:l (t = 250J.1 m) 4:lSb3 (W = 3. 2 mm) �.JC l.J_H.JI 0-a �y1 
0A ��� F I�J u�l u� r� y. �3 ' Ci = 5. 2 m A) .J\..fJ � 

�3 'n-type semiconductor �h.JI t�l 0-a :;.J� uk � W� .J��I 
:; 1 . . :; 1 . 11 4_j lia ..ili:. Uh.JI w�l . .J :;  . . .  < :;�u · 11 - ,_ L-;tl � w�l _)y.:.: _)� _) • !.,? � .. _) i$, � .. 

: (n = 1 .5 x 1023m3 ) uts � , �\ u�l 

. ( ]) ).;JI �\:lS � _,! - 1 

. vd ��;;1 4.c� �-" -2 

<00{ 1 82� 
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- l J = -
Wt 

A = Wt 

1 =  5.2 x 10-3 A = 6500A / m2 
(3 .2 x 1 0-3 m)(250 x 10-6 m) 

J 
Vd = 

ne 

6500 A /m2 
=-------------------

(1 .5 X 1023 m3)(1 .60 X 1 o-19 C) 

= 0.27 m /  s = 27  em / s. 

Solution J,=JI 

- 1 

-2 

Problem (7.4) �L..w 

� '(1 . 3 A) o.J� �\:j .Jl.fl 4.bl.:.. c.;� ' (0.9 mm) o_;.b! � (.)llWI � � 
� �WI j!l.lll �IJ ���� JL;...JI o� � 

J = !._ 
A 

= 1 3 A 5 . 1 x 105 A lm 2 
2 .54 x 10-6 m2 

Solution J,=JI 

. ( 1 .  6 9 X 1 o-8 D..m) '-i .JL.ij J.JI�I � �I.J _JA � (.)llWI � .Jt:i.a (p) �� 
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E = (1. 69 x 10-8 0..m)(5 . 1 x 105 A !m2) 

= 8.6 x 10-3 V /m .  

Problem (7.5) � 

(.j.JL.iJ �.J�.J ' (8. 0 mm) o_#3 (2. 0 m) .U_,j:a �W � 
.�\ �.J� �31 . (1 . 756 x 10-8 0..m) 

L R = p-
A 

Solution �\ 

. _;.b£11 � uc O.J� �.J r = 4 mm � 

R = 1 . 765 x 1 0-8 0..m 2 ·0 m  
5 .03 x 10-5m 2 

= 7.02 n. 

Problem (7.6) '.J� 

�) '(20° C) oJyJI 4.J� � (3. 33 n) .u.a.J� t4J J.Jy..a �w � 
: '-f)yJ\ �}.:i.J\ J,.a� � �\5 I �J ' (50° C) o)yJ\ 4.J� � .u.a3� 

. (a = 4.26 X 1 o-4 K-1 ) 
..;;;{ 1 84� 
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Solution J_,..ll 

:. t = 50° C 

a =  4.26 x 10-4 K-1 

R50a c = 3 .35 D.(l + 4.26 x 10-4 K-1 323 K) 

= 3 .81 1 n. 
Problem (7. 7) �� 

, " (7 . 1 ) �I _;.\;jl " Jljlll u-k �.J (R2= 5 0) .J (RI =12 0) ul:l.a}� 

. (r = 1 0) �1�1 �_,�_, (� = 18 V) ���� Wl�l �_,! �-:U� 
. oy\.�1 -} .JWI .J�I � �_,1 - 1  

. �.J� JS -}_;1 � �l li)  �_,1 -2 

. _;��� .J�I J� .J� � jJj LA� �.Jl¥1 -} _):JI �I Li) �) -3 

1 

l; = 1 8 . 0  v 
r = 1 n 

(7 .7) AJWI '(7 . 1 ) � 
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Solution �\ 
. I� l = - - 1 

IR 

18 .0 v 18 .0 v = = --
(12 + 5 + 1) Q  18.0 Q 

= 1 .0 A  
V1 = iR1 = (l .O A) x (l20 Q) = 12 .0 Volt 

v2 = iR2 = (1 .0 A) X (5.0Q) = 5 .0 Volt 

-2 

' . ll..uJ I �6. . 4..J t.b..JI . u . ' . - 'I .. . :I �I Ul ' "  - 11 .. . -3 '+' .), c..r .. .) . � l»:l � ljj"" .. .. � � lj.)! 
�.)�1 J:..b �� u.a )� uliil �� �Ull u.a � �J ,_;��� .JYJ.li 

· lliiJI � \.J..JI ,A....J.:..I ..:�  � \.J..J 1 . ( '\l -:  - I � ·w . .  ( ' 1 Lull � .. l..A� c..r .. .J .. .J �-- . . . ...r .� .) .. y 

Vr = � - ir 
. (1 0) (.,f} .• .JJ .J ( r )  � �WI o� 

= 18. 0 V - l . O A J O D. = 1 7 Volt . 

l; = 30.0V -
r = 0.4 !l. --

Problem (7.8) jj� 

: (7 .2) �� .) �_,.JI ���� oyiJI �J 

s.o .n 

3.0.n 

(7 . 8) �WI '(7 .2) � 
� oyiJI .) .JWI .J'-iJI o� �) 

<0{ 1 86� 
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Solution J,:t..ll 

_;sl J_?._J 4..16. � �-' ' r) u�l.! uk _yt� � 4..1WI o� 

�_,Li.JI � .4.,;_;� ( r ) �IJ.ll �_,Li.JI -lJ-?o.J ��_, ,�_,t:i.. 0-a 
: u�J '�jljiJI uk l.J�Yl �� � ( 7. 0 0  .J 3. 0 0) 

1 1 1 10  
- = - + -- = -Req 3 .0  7.0 21 

21 Req = - = 2 . 1 0. 
10 

�-' 'Jl jiJI uk ( 5. 0 0) '-.S _?.';I � _,Li.JI � 4..1 _,.-Yl � _,Li.JI o� 
· ;; ' IJ.ll . �� � Li.JI · 1 � � l1ull �IJ.ll � Li.JI . � y � .. _J u . .._) . .. _J 

Rtot = 2 . 1  0. + 5. 0 0 + 0. 40. 

= 7. 5 0 

i = _{_ = 
30.0 V 

= 4.0 A 
R101 7.5 0. 

I; =  20.0 v 
r = 0. 3 .0.--

Problem (7.9) �� 

: (7 .3) �� � �_,.JI �'-t�l ;;_;IJ.ll �JJ 

2.0 .n. 7.0 .n. 

1 .0 .n.  

s .o .n. 1 0.0.0. 

(7 . 9) 4..1WI '(7 .3) � 
Y ;;_;IJ.ll � _;WI ).;JI ;;� �_,I 

� 1 87>-
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Solution J,:JI 

: 's'l. a' • HJI_;JI uk 4L.JA (10. 0  D.) .J ( 1. 0  D.) .J ( 7. 0 D.) : 0-a JS 

7. 0 + 1 . 0  + 10. 0  = 18. o  n 
: 's 11. a·H.J c 6. o n) � .Ju..JI � I$ jl .;JI uk JJ � _JA � .J 

1 1 1 24 
- = - + - = -

Req 18 .0 6. 0 108 

_
1_ = 108 = 4 .5 Q  

Req 24 

( 0.3 0. '  8 0. ' 2 0.) u.a JS � JI_;JI uk JJ�.JA (Req) 1$1 �.J 

Rtot = 4.5 Q + 2 .0 Q + 8 Q + 0.3 Q 

= 14 .8 n 

i = _L = 20.0 V = 1 .35 A .  Rtot 14 .8 Q 

� =  1 7.0 V _ 

r = 0.2.n. --

Problem (7. 10) .tl� 

: (7 .4) J$liJI � �yJ1 4��� :;_y\�1 �� 

1 s.o .n. 1 9.o.n. 

9.0.n. 

2o.o .n. 

(7 . 1 0) JJWI ' (7 .4) � 

s.o.n. 

Y oyl�l � .JWI ���� )�\ ;;� �) 

� 1 88);;> 
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Solution �I 

: _y. ¥�_, Jl_;ll u-lc utJ�__J.Q (5. 0 n) _, (19. 0 n) uti.a_,l.:i.JI 
19. 0  n + 5. 0 n = 24 n 

(8. 0 Q) �_,u.JI � lfj\_;11 u-lc :U�..}.Q (24 Q) ��I �_,u.JI 

: ¥�J 
1 1 1 

--
= - + -

Rleq 24 8 

8 + 24 32 = = 
192 192 

192 Rleq = - = 6.0 [2 
32 

¥�_, ( 15. 0  n) �_,u.JI � Jl_;ll u-lc :u�__J.Q (6. 0 n)�_,u.JI o� 

:Y.  
Rleq+ 15. 0  n = 6. 0 n + 15. 0  n = 2r o n .  

¥�_, (9. 0 n) :u�ul � l:?JI_,Jll u-lc :u�__J.Q (21 . 0  n) �_,u.JI o�_, 

: Y.  
1 1 1 

-- = - + -
R2eq 21 9 

9 + 21 30 = = 
189 189 

189 R2eq = - = 6.3 Q . 
30 

(20. 0 Q) �_,u.JI � .)1_;11 u-lc :U�__J.Q (R2eq=6. 3 Q) 4...c_,u.JI o� 

: Y. ¥�J 
..;{ 1 89> 
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Rtat = r -t R2eq + 20. 0 0 = 6. 3 0 + 20. 0 0 + 0. 2 0 

= 26. 5 o 

. q 1 7.0 v l = - = --Rtot 26.5 0 

= 0.64 A .  
Problem (7 . 1 1) �L..w 

._;�..t� AJA .)� Jl_jjjl � u��_JA (2.4 O) _J (12.0 O) u�_JliA 
(q = 75.0 V) tA)� �lt� Wlj ;;_,! �3 (r = 0. 6 0) �l.lli <U.a3liA 

. ( l = -Rtot 

. ;; yl..ll l .) .JWI _;�..t�l .Jljlll - 1 

.2. 4  o � _Jt:i.JI Y.C �� .) .1:, �� -2 

. 12. o  v�_Jt:i.JI Y.C �� .j .l::,�l -3 

.�fo ;;_y\JI L.UlS l�j -ll__,.JI �..)= Y.C J_,.....,._,.., �_,! ;;�I� -4 

75.0 v 75.0 v 

Solution �� 

= ------
(12.0 + 2.4 + o.6) n 15.0 n 

= 5.0A 
:.JA (2. 4 0) �3\:i.JI Y.C �� .) .1:,�\ -2 

vdrope. l = i (2 .4 Q) 

= (5.0A)(2 .4 Q) = 12 .0 V 

.;{ 1 90� 
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vdrope.2 = i (12. 0 .Q) -3 

= (5.0A)(l2.4 .Q) = 60 V 

r; = 75.0 v 

Problem (7. 12) �L...w 

�.?) ' (2.0 A) Oj� T).jl �y '  (1 .41 V) �'-?- �j� .)):JI �l li;! t4; 
o ' Iolli · .<-: �� (1 �9 V) Lu.u , - - 11 .. . � • \.S ljl ililolll 1 .-: - t:iA W Y u_,...... . J; (jJ .. � '-'J"" u . .. �J .. 

Solution J.:r..ll 

. · I :. u. �  

�__,�1 ufo �� �I L.i) _y. (r; ) '�--'� �Iolli � JLWI � ( r ) 

: Tjj . .)):JI �l l3_) _y. ( V )  'oylolll � __,WI )..jlll ( i )  ,�fo 
1 . 41 V = 1 . 59 V - (2. 0 i r) 

(1 . 59 - 1 . 41 )V  = 2. 0 i r 

0. 18 V = 2. 0 i r 

r = 0· 18 V = 0.09 .0 . 
2.0A 

Problem (7. 13) �L...w 

�J1 ' (50 n) �Y� c� � Jl,;ll � J�JA w1.a �JliA � � 
�� 2JJjJ ' (4.0 A) � __,WI ).;JI o� u\.S l jj �y�l c�l �JliA 

(1 00 V) lA I� � . � � · - 'I 1 .. . j .. .J! j . � �_JJ 

� 19 1 > 

o b e i k a n d l . c o m



V = ( r -t- R )i 
Solution �� 

. _)�� �_,! ( V ) : ul � 
·u · - < 11 �� � � ( R ) . r..r -� c .  .J 

. �I �.J� ( r ) 
: l�) , ;; yl�l .) -.JWI _;��� ).Jlll ( i ) 

1 00 V = (5. 0 0.)(4. 0 A) + ( R )(4. 0 A) 
100 V - 20 V = R (4. 0 A) 
80 V = R (4. 0 A) 

R =  80 V = 20 0. .  
4 .0A 

Problem (7. 14) �� 

(1 10.0 V) .)_;hl\ o* li).J ,(120.0 V) r..j.JL.i:J ���\ WI�\ .U� �y 
Y ���� �.J� � � r£ ' (20.0 A) 0-.J� l).jj �->:l �� 

V = ; - i r  

Solution �� 

. _)�\ �_,! V= 120. 0 V :  U) � 
. .)_;hll �\ �__,! ; = 1 1 0.0 v 

. _)WI _;��� -.Jy:lll i = 20. 0 A 
.�1�1 �yJI �.J� r = ? 

120. 0 V = 1 1 0. 0  V � (20. 0 A)( r )  
10. 0  V = (20. 0 A)( r )  

r = 10 .0 V = 0.5 0. 
20.0A 

<;;i{ l 92� 
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Problem (7. 15) JJ� 

(2 108 ) L .. .. , �LJ . . C' II �I �� ,6 - 11 ww �I · � . X � '-;1� .. . � . .  � J:l l)-'1 � 

1.A � � J�l ob:iw � .... 1 - - • -- , � .. .. . .AI · '" ' wt.h...tll · .J � . .  � �  . � .J �  l)-'1 
. ( J ) ���I .Jy:tl1 4..!� �) , (l _O x 105 m /  s) 

Solution J,=JI 

- �w)l A.DL...lw L-: WI \..Gll 4..!� w - 1 . .. .. . � ..) .J .. .. 

-�� o-A_,l w�_?.JI �� ( n )  

4..:u • . '" � ( ) . .. ..» � 
q 

wl..J.J ··- 11 .. W....UI � ( ) . ..� '-' .. .Y-'l v d 

: _y. �� o.A_,l w�_?.JI Y!>.Y u! 

I > : u. �  

n = 2.0 x 108 cm-3 = 2 .0 x 1 014 m-3 

q = 2e = 2(1 .6 x 10-19 C) = 3 .2 x 10-19 c .  

J = (2 x 1 014 m-3 )(3 .2 x 10-19 C)(J .0 x 105 m /  s) 

= 6.4 A 1m2 

i = JA 

� 193�  

: � �� �� 
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c) u.Q _;!I ' Jt:WI � � ,AJWI o� � � � A.... j:JI _;b! � uJ � .J 

Y.J\.a.a �� �La.a )� ufo .yW ' (r = 1 . 0 mm) � A.....j:JI _;b! � 
: � 

A = ;rr r2 = (3 . 14)(1 .0 x 10-3 m) 

= 3 . 14  x 10-5 A 
: uc- 0_)� ���� J�l o� ufo t\6...11 o� �.J 

i = (6.4 A I  m 2 )(3 . 14  x 10-6 m2 ) 

= 2.01 x 10-5 A. 
Problem (7. 16) �� 

o)� )..jJ � � ' (1 . 5  mm) o_;b! � � L>"lWI l,)A � 
: �) ' (2 .4 x 10-8 A) 

J = !_ 
A 

A = 7r r2 = 7r (1 .5 X 1o-3 m )2 

i = 2 .4 x 10-8 A 

J = 2.4 x 10-8 A 
;rr (J . 5 x 10-3m)2 

= 3 .4 x 10-\A !m 2) 

.( J )  ���� _)y::JI AJI.:iS - 1  

.�1 J.;..l� u.J� wi_P.-i)'l �..Y-'l -2 

Solution �\ 

.,;( 1 94� 
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J 
Vd = 

n e  

: ujJ (8.47 x 1028 m -3 ) �_,t....u <YWI � Fl o-A) wl..h...tll J� ul 

3 .4 x 10-\A !m2) v - -----�-��--
d -

(8.47 x 1028 m-3 )(1 .6 x 10-19C) 

= 2.51 x 10-1\m l  s) . 

Problem (7. 17) �� 

. . � II . �Ull w . II . . � ww � . .  II :UI.:iS ; t :: ' • 'Jt I - L .  .. . lw � 
� UC ( �Y '..? _JJ J� c::'7"' (..)-Q..) (..,_,.,.. (...)-Q ·�..>! 

: (470 Kmls) �..Y.>JJ (8. 70 cm-3) 

. ww ji _,_;:JI o4J ( J ) ..JYJJI :UI.:iS �) - 1 

..JYJJI CJA �I__, tAJ�) � r � ") � _>,1 �Ui.JI J4--JI ul �_)I -2 

.�..J'Jt l o� �jjl ���� ..JYJJI � �) ,� �jjl ���� 
� (6.3 7 x 106 m �J� �)il � �) 

= (8. 70 x 106 m-3 )(1 .60 x 10-19 C)( 470 x 105 m !  s) 

= 6.54 x 10-\A !m 2) 

i = J  A 

..;;( 1 95 �  
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9 = 8.34 X 10  A. 

Problem (7. 18) �� 

4 �_,I . (56. 0 cm2) � �� � 3;/_,ill � 4.c� �y:. � 
A..p __,111 �'i _,ill � _,t:ia -::.ui.S I �J �I o� � ( 10 Km) I.A .J� :U� � _,t:ia 

Y (3 .0  x 10-7 D..m) : t.;.J'u.i:J receptivity 

Solution �� 

: � (p ) �_,t:i.JI_, ( R ) �_,t:i.JI 0;.} �y)\ A.D\.,J\ u1 �� r-�1 � 

(10 .0 x 103m) = (3 .0  X 10 - 7  Q..m) 
(56.0 X 10-4 m2 ) 

= 0 .537 0.. 

Problem (7. 19) �� 

4..1_,1_, ' (0. 5 mm) op � ,_;��\ .Jl.Jill �.)-Q oj� � t� & 
. (25 m Q) t.;.J� resistance �_,t:ia �� ' (4. 0m) 

Y ojW\ o� � _,t:i.JI �_,I 

Solution J,:JI 

r = 0.5 mm 

� 196» 
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L=  4. 0  m 

R = 25m 0 = 25 x 1 0-3 n 

R = p (�) 
p = R(�) 
A = Jr r2 = Jr (0 .5 x 10-3m)2 = 7.85 x 10-7 m2 

p = (25 x 1o-3 n) 

p = (25 X 10_3 Q) (7.85 X 10-J m2 ) 
(4.0 m) 

= 4.9 X 10-9 Q.m . 

: �� J..,b 

Problem (7.20) tl� 

(50 0 0) · 1 11 · A..i! .. · .<-: �� \..:.jjl · � · :UT w� � � ; t .-: . U.-.J uc ..Jl-'1 (.)� l}'l (,j'l � J c:-':"" 

-o.W .J_jj_,..JI � �� (58 0) �J\.iJI o� � ' (20° C) o)yJ\ 4.Jj � 
J,a�J l}'l\..:.jjl �J� Wits l�j �Jt:i.JI ��� � oJ_;.:JI 4.Jj �J1 , w\..cl....J 
(43x l 0-3 K-1 ) ' (1 . 69 x 10-8 Qm) '-$J'u.£J (20° C) � ($)yJI �Jt:i.JI 

.Jijjll � 

Solution �\ 

_p..jJI � :UWI o� � ;;tk..J\ �J\.iJI 4 � o)yJ\ 4.Jj j�j � 

: �';\ 

.,;{, 1 97'? 
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. ( To ) 4.!_;ill o).? �.J� .ili:. o�WI �.Jt:i.a � (p0 ) � 
: 1:�J , ( T ) �).b.JI o) yJ\ � .J� .ili:. � .JtiJI � (p ) �� 

T = T0 + .!_(_!!___ - JJ a Po 
: I�.J , (.)ollbill i..j)yJI �.JtiJI �� _yo (a ) � 

T = 20oC  + 
1 (58 n - J) 4.3 x Jo-3 K-1 50 n 

= 5TC. 
�bll · .< · · � I � (RIR )  lii.Ju ( I ) lii.JI · � WI \..1\ � � .J o _) · P Po _) UC JC 

p = RU) 
Po = RoU) 
p R 

- - -

: ' "6 · ;.,.� .)c. �')I �»lbk.JI � �.ili:. o�� 4.1.� � 

· · I � 0 u . 

Problem (7.21) �L...wt 

� ' (q = 2 e) � o.l::..\_,11 � Alpha Particles WI WI � �t.:i �� 

: (0. 25 A) o).ll.a �t.:i �4� ).fJ.J '(20 MeV) \A).ll.a �t.:i �.? AJ� 

w�_?... �� � ,� i..jJ_JAC �.J � c-b �J �� �j:JI �tS I �J -1 

� (3. 0 s) o.JJ! �j J)L;.. �� I� f'� w� �I WI 

. 4..b.! lil .ili:. (20 em) .U_,.h ).J..I!A � WI w�J.?. J� �) -2 

�:Jb, . .,, � WI WI w�J.?. � o�_iJ � li�l �l li) ).ll.a �) -3 

. (20 MeV) \A).ll.a �.? AJ\..k �I 

.:;;{ 1 98� 
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leV = 1 0 6  x J0-19 J 

Solution �\ 

:� (� t) o)� l;Aj J)G.. �_)�\ F � _;ll �'-L>�sJI �I ul - 1  

�q = i � t 

N = � q = i � t = ( 0.2 5 X 1 0-6 A)( 3 0 0 s) 
2e 2e 2(1 0 6  X 1 o-19 C) 

= 203 x l 012 

: .u) lil , u.a)l o�_,l �yJI p oyWI w�l uc. o)� _y. )..;JI ul -2 

0 2 e N1 2 e N1 v l =  = -�-

L t = -
v 

t L 
: ul � 

WI WI w�__» �� u�l o o�l_,ll �Y.JI �Y-l � (v) ,�_p.JI J_,.b _y. (L) 

: lj.JL..y.J (NI) Y. 

N - � 
1 -

2 e v  

�yJI �lb.ll)� wy.j WI �.J ,o�l_,ll �Y.JI �Y-l A.!� L;''ll e::\.b..j 

1 K.E = -m v2 
2 

""' 199� 

0 
• � I  WI  J..lJ • ili �� 0 u . . .. -.?.- .J 
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v = �2K.E = 2(3 .2 x l0�!2J) = 3 . l x l07 (m ! s) .  
m (6.68 x 10-27 kg) 

· · �� ..b..l - 11 · .. · · 'I JJ:lS w�l l Ull WI JJJs � 1 .-; � . U , . Y UY .J_Y.-J �U � .. 

Nl = � = (0.25 X 10-6 )(20 X 10-2m) 
2e v 2(1 .6 x 10-19C)(3 . 1 x 107m ! s) 

= 5 .0 X 103 . 

K.E = P.E = q V = 2e V 

V = K.E = 3 .2 x 1o-I2J = 10 x 106 V 
2e 2(1 .6 x 10-9C) 

-3 

Problem (7.22) JJ� 

� .)J .Uyb �l.�jl � � � � �-.?.-1 ' (6. 0 0) �.J� � 
<(l!\..:lS � � · JS . .. _ I � I -';; 1 4.J . L  w�J . .J .. .J (..)-<1 � ('""' .. � y:::> 

.�m �) Y ��I �I �.J� 1./' � 

Solution J,:t..ll 

L : �� � �I Jyb 
JL : �� � �I Jyb 

. p 1./' �I �.J � 21L..u.ll � 3� 

. . .  ( 1 )  

�200� 
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R _ ( 3LI J 2 - p (1 I 3)A1 

R - R2 
I - 9 

R2 = 9R1 = (9)(6.0 0.) = 54.0 0.. 

. . .  (2) 

. . . (3) 

: ul � (2) :i. .. bt.a..JI l,.\A .J 

. . .  (4) 

J . L t.J .  L b\J:i �l.lli 1 .. �1 � � , .ll..n.ll �� � � . .....t. o� ..F � .. ..F . . '1r' .. .. • .J <..,?- .J 
-�� �� � �.J '�I 

Problem (7.23) �L...w 

1 · •• (7 0 W) 4.J .. : 1 .-: (9 0 V) 4i:J . 1 · • .. • " I .. I u--;! � ' . .)..l! � .J . .. � u--;! � .).Jl'-U y y .J:!� .) 
-�� �) � '&'l{i·lll �� ���� �� )ii.a _y. rS .(4. 0 h) :;.l.J 

Solution �� 

i = q : � .)t.;JI.J �� l,.\A JS � �y)l �� 01 u .J�I l,.\A 
t 

q = i t  : � �� u�J 

�20 1 );>  
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: � ( V )  �I Li)J ( P) O_Jiall_, _)�I CJ:H �I �-' 
. p l = -

v 

= 7.0 Watt = 0 . 77 Amp. 9 .0 Volt 
q = (0. 77)( 4 hr)(3600 s) 

Problem (7.24) �L..w 

I� J!�l �_,u.JI � �)� �� .lifo (3. 0 A) o)� ��� _j\..JJ _)JJA � 

� � _,u.JI )� � _,l ( 100 W) 1.A )� _)�I 

Solution �I 

_)�I o�_, �_,u.JI_, o�jii.JI �)yJI �lbll � � CJ:H �I u'+.J JJWI o� 

: ul �l , ���� 

: u�J ' (3. 0 A) _)�1_, (1 00 Watt) �_,L.i:J �l..b.ll W::-ll 

R = !_ = 1 00 Watt = 1 1 _ 1 Q. 
i2 (3 . 0A)2 

Problem (7.25) � 

o�-' (33. 0 m) .U_,.b �bJ � �_,;k lJ:H ( 1 .2 V) o)� * Li) ��I 
: �_,I ( 0. 1 em) 

.�1 � _)WI _)�I � -1 
�I . .J WI lllll �t:lS -2 . '-:r _) _) .. 

'w . .  <' II Jb...JI o� -3 - � - � . 
- ���� _)�I _)JyJ A?Jii o_J_,�I �)yJI o_Jiall )� -4 

"'{202� 
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Solution �� 

. ( 1 .2  V) : '-:f.J� �� li) 

. (33 .0 m) : �WI �� J_,.k 
(0.05cm=0.05x 1()2m) o� � ul '-il ' (0 . 1  em) : �WI �� �  

. V V VA 1 = - = = -
R (pL / A) p L 

i = (1 .2 V)(7.85 x 10-7 m2 ) = 1 .69 A. 
(1 .69 X 10-B f2.m)(33 .0 m) 

l = .!_ = (1 .69A) 
A (7.85 X 1 0-7 m2 ) 

= 2 . 15 x 105 (A I m2 ) 

E = V = 1 .2 Volt = 3 .6 x 10-2 (V /m) 
L 33.0 m 

P = Vi = (1 .2 V)(l . 69A) 
= 2 .02 Watt . 

-<203� 

- 1  

-2 

-3 

-4 
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