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Problem (8. 1)  �� 

r--i yj JAC "-A 4-:il .J ' ( 1 .2 m T) jj �Ui.JI J�l � � li � p .) 
lA_J� �..?- �� .t.bG.. u.iJ.JY. �� � . ((8 . 1 ) �� _);jl) �'Jr1 

�I wl_?..i;/ 1 ;;_,! )� �) . J�I �) y_Ji:JI 0-a �i �.J (5. 3 Me V) 

. (m P = 1 . 67 x 10-27 kg) � u.iJ.J__r.JI ili ' U.iJ.J__r.JI � _;:; 

Solution �� 

FB = qv B sin e 

Path of proton 
• • • B 

• • • 

'£ 
• • • • 

s 

(8 . 1 )  4JWI ' (8 . 1 ) � 
�I.Jll iJA.J .Jy!JI �l Uji,J.;:JI I� u� .�ua... J\+4 � �� Uji.JJ: �'il iJA.J � 

.�'ii �].J l;..1� �Ui.All Jt+Ji I� ol+il ui 

1 K.E = - m  v 2 
2 
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1 eV  = 1 .6 X 10-19 J 

v2 = [ (2)(5.3 x 1 06 )(1 .6 x 1 0-19 J I e V) ] 
(1 .67 x 10-27 kg) 

v = 3.2 x 1 07 m l s 

FE = (1 .6 x 10-19 c)(3 .2 x 1 07m I s)(1 .2 x 10-3 T)(sin 90) 

= 6 .1 x 10-15 N. 

Problem (8.2) JJ� 

(0. 04 T) o)� (B) �� _p.IJ (1 . 5  kV!m) o)� (E) .;'-:l� J� 
�! �J� � ;;_;_;JI (.5�1 � � ��J �� uJ_>&l! � uly� 

. �1 

. uJysJ'jl �yJ � J!i �) - 1 

- -
FE = qE 
- -
FE = qv x B  

F =·FE + FE = qE + qv x B  

. v J BJ £ w�l �.) 0.1__>.b uc Jl..., -2 

Solution J,:t..ll 

· l4A · .-:(' "-'1 4..S 1- • .. :- '- 1 1 · .. -.:11 • I . lH.� f � � lJ:tl Y Y*' lJ:tl _,... U, 

�208)-

: �'-:l�l o�l 
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q(E + v X B) = 0 

q -::F O 

v x B = v B sin(¢ ) 
- -

vmin ::::::> v X B = -v X B 

E (1 .50 x l03 V Im) 
v . = - = --'-----------=--mm B (0.40 T) 

= 3 .  7 5 x 1 03m I s  

L 

mg 

B 

(8 .2) AJWI '(8 .2) � 
Problem (8.3) �� 

(B) �WiA J� � �_, ' (1 50J1 m) � (.)'JWI l.JA �� � 
�I � .JWI .Jy:ill _y._, (23 A) ( i ) .Jy:ill � .:.uts_, (0. 65 T) o).ll.a 

. �WI �I u.:::a .JC ..>F (V) J_y. � Li) � _,1 . �.A.JI 

..;{209� 
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Solution �� 

�_;11 � r-_,1; u-u6J ;;_)� JSJ ..l.:l.IJ uJ_;s.lJ 4.u£j 21� u-ub..lll u-AA ..} 
.u-ub..lll wl _)� j� '-fj� ww J�l j� ul �l � LA  1� J . ���� 

___!!__ = p_ 
NA M ( atoms I m3 mass I m3 J atoms I mol 

-

mass I mol 

pN A (9. 0  X 103 kg / m3 )(6.02 X 1023 mor1 ) n - -- - --'----------=.-----'-'-------------'--
M - 64 X 1 o-3 kg I mol 

= 8.47 x 1028 electrons I m3 

�) _,.JI 4.tS.ll y. (M) , J.)j\.S _,!1 j� y. (NA) ,�1 u-ub..lll �\.::& � : p � 
6..ill . u-u  

V = _!i!__ = (0.65 T)(23 A) 
n e l (8.47 x 1028 m-3 )(1 .60 x 10-14 C)(150 x 10-6 m) 

= 7.4 x 1o-6 v = 7.4J.1 v. 

Problem (8.4) JJ� 

�� 4.!1..1 �J '-fYij ) .... .u.a � wwJ�'il � u�jJ 1::: . 1::: �� ..} 
· WI - t::� � . 11 . .  L Ui..JI Jb..JI W w..i\.S I �I (22 5 V) tA I� � e:: _) J �""""""' � . 

.. . . . e _) 

. ( 4.55 X 1 o-4 T) ljJ4 '-,?"LA�I o4-J';� lS�I 

. uJ� '-fyl.lll ) .. u.JI � � �) - 1  

.lj.Jll.lll tA) .... .u.a ..} wwJ_;s.l';l jjy �Jl -2 

. UJ� o..l.:l.l_,ll O _JJJ..II l,)Aj �) -3 

�2 10� 
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m v  r = -----::;-
q B 

K.E = 22.5e v 1 .5 X 1 o-19 J 
eV  

= !_mv2 = !_(9. 1 x 10-31 kg)v2 
2 2 

v = 2.81 x 106m I s  

r = (9 . 1  x 10-31 kg)(2 .81 x 1 06m I s) 3 _52cm 
(1 .6 x 1 o- 19 C)( 4.55 x 1 o-4 T) 

1 = _!]}}_ = ( 1 . 6  x 1 o-19 C)( 4.55 x 1 o-4 T) 
2n m 2n(9 . 1 x 1 0-31 kg) 

= 1 .27 x 107HZ = 12 . 7  MHZ 

T = !_ =  1 
f 1 .27 X 1 07HZ 

= 7.86 X 1 0-B S 

= 78.6 x ns 

Solution �� 

-2 

-3 

Problem (8.5) JJ� 

��)� l).J3 �J (B) �uu J� � �� � f:_,...;:ay �b..i & 

,W\.c. �� � � (B) �WI J�l ����J )� �) . (28. 0 A) 

� � :Y_,hll 4.!�1 ul w.Jc I�J ,�1 ujJ (B) J�l uJ�J 

. (46.6 g/m) 

...;{2 1 1 �  
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Solution J=..ll 

· 4..l�k..JI · ' . ·b · .< . .  �\..li..a � .Q <1..1w �� · · · 1 (8 3) 1(' =- 11 · 1 • �1 • (.)-Q � � , , ...r • , U..J.J U, . . � ...J-1"'-' 

FB = mg = LiB 

B = 
mg 

= 
(46.6 x 10-3 kg)(9.8 m /  s2 ) 

Li (1 m)(28 A) 

= 1 . 6 x l0-2 T 

: ul '-i1 . F = i L B 

h \..;;.. l , 1-':/1 · � . .. .  Llli..JI Jb.JI 11\ · l ..l.:lo.J · 1(' =- 11 �k....J . _) '-i ..r-- � . , � . u . � , .J 

.4j_J_,ll � 

B 

(8 . 5) 4JWI '(8 .3) � 

Problem (8.6) 'J� 

� � �J . ( i )  O.J� l.JtjJ � (a) �Y.JI � �I �I .(8 .4) �� � 

' U\ oi"'"'o utsb �J (2d)  ull__:r.jl , � 1 _»1 � �J � �I u\J �I 

�\.:JI �lli..JI J�l 4) (R) .lA� � �yl� � lJil_,! y\J (3) �Y.JIJ 

.C  4..b:ii � 

�212»  
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Solution �\ 

, · : - 11 , c .l.dj - d- · · · - - -: - 11 • 4...J 1 ·. 11 · 1  (2 , 1 )  · · ·.- , 6ulu · 1 11 · � ..... J r , s � � .. .J Y  u �� . . � Y  (.)A 

: 01 � w .JI..!b J w �� 0_,.il.! �J B1 = B2 = 0 
01-! �lt�J J � ( 0, ;r I 2) 0.hl � ..>); li r, ds 0.hl �JI jll 01-! ( 3 ) � Y.Jj �� �1 

: � � .)J � w_)b.J w�� 0_,.il.! � 

13 = fdB = ( flo ) f2 RdO 3 3 4n o R2 

c 
(a) 

)( Bs c 
(c) 

(8.6) �WI ' (8 .4) � 
..;{21 3 �  

(b) 
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= ( ��) (;) 

B = f.lo z . 
8R 

oyl.�\ � u-k dS = Rd() � 

Problem (8. 7) ;J� 

Jl_jill u-k �L}� 0.UYJ � �jl� l»Y� � � (8.5) �\ _) 

.l1:. L\.�1_, T)� �l.ll\ �Ui..JI J�l �_,1 ' �� ��L} (i1, i2) 

: 01 w.Jc. I�J ' (P) U;ul\ 
d = 5. 3 em , i 2 = 3 2 A , i 1 = 15  A 

B- _ f.lo i1 _ f.lo i1 _ -lif.lo · 
1 --- - - lj 

2nR 2n(d.fi) 2n d 

J3 _ f.lo i2 _ f.lo i2 _ -12 f.lo . 
2 - 2nR - 2n(d.fi) - 2n d 12 

�214� 

Solution J,=JI 
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B = �Bf + Bj = ..fif-lo �if + if 2rc d 

_ ..fie 4rc x 1 o-7 T.m 1 A)�(15 A)2 + (32 A)2 -
2rc(5.3 x 10-2m) 

= 1 .89 x 1 o-4 r = 190 f-l T 

¢ = tan - 1 B1 
= tan - 1 15  A = 0.4687 

B2 32 A 

¢ = 2s .r 

p 

A 
R R 

1- d -\ 

(a) 

(8 .7) �WI ' (8 . 5) � 

y B 

. . · lUll · · ' '"Ull · · · · ·  '-Ui.JI · · 1h.JI · (8 5) · �c· '" 11 . lJ , l2 U:U ..  UC � � U::-J • �.J:l · � 

Problem (8.8) �� 

. (32 A) o.J� �\.:j 1).-jl � (1 . 5  mm) o_;.b! � � Jl_,k � 

.�� � � �Ui.JI J�l �) - 1  

.�1 J.;..l� (r = 1 . 2 mm) 4.!� � �Ui.JI J�l �) -2 

..;;(2 1 5 );>  
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- f-Loi B = -

2;rrR 
R = 1 .5 mm 

jj 
= 

( 4;rr x 1 0-7 T.m!A)(32 A) 
( 2 ;rr )( 1 . 5 x 1 0-3 m) 

= 4 .27 x 10-3 T = 4.3 mT 

Solution J:..,ll 

- 1  

-2 

r = 1 . 2 mm �1 tih _;.6! � 

jj = 4;rr x 1 0-7 (T.m / A)(32 A)(l .2 x 1 0-3 m) 
( 2 ;rr )(1 . 5 x 1 0-3 m) 2 

f B.ds = Bf ds = B( 2;rrr) 

�21 6};> 

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



Problem (8.9) jj� 

(2 6 T) A..:i .<i . .. • L� Jb..J �w (23°) I.A J! 4..J I . .2l .. · .. . m ..r � . . . -.J .. J Y. � UJ-lJY. 
(6 5 Jo-1 7 N) t.A J! �� o .Ci 't; · ·Lu . . X _) .. .. ..r Y.:J (.)A � .. J 

. l.J_}J J..r.JI :k Y-'l �) - 1 

. ( e V) wiA � � -.J� l.J_}J J__;:Jl ��I AJ1..1JI �) -2 

Solution �� 

Jb..JI '"I.::J � · .. . .  11 1- .. . .. -:11 �Ui.JI ;; _..:II I� · 1 - 1  . Y.:J • .. UJ-l J..)tJ � Y .)J I.,?'"' .. .. � -.J U. 

Fs = evBsin ¢ 

Fs v = _ __:::__ 

eB sin ¢ 

6.5 x 10-1 7 N = ----------------------
(1 . 6  x J0-19C)(2 .6 x J0-3T) sin 23° 

= 4 .0 x 1 05 m !  s 

K.E = !_mv2 
2 

= !._(1 .67 x 1 0-27 Kg)( 4 .0 x 105 m l s) 
2 

= 1 .34 x l0-16J 
4:21 7� 

: � (B) �Ui.JI 
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1 34 x  1 0_16 J = 1 .34 x 10-16 J(l .Oe.V) 
1 .6 x 10-19 J 

= 835 eV  

Problem (8. 10) �6.t 

: �'"'}\5. Ji...JI � y.JI � � UJ_;JSll 

v = (2 x 1 06 m l s) i + (3 x 1 06m I s) j 

13 = (0.03 T) i - (0. 1 5  T)J 

· .-:<"-' I  1 - ;; :. • 'I :i...wuhlli..JI ;; ·:II o WI I� � 1 - 1 . UJ� f 1..5""- Y _,.... .. .. _,... · J _) · J 

.�y.JI � � u.fJJY. .)c ( 1 ) y).b.JI � �� -2 

Solution �I 

FE = qv x B  

= q(vxi + vyJ) x (Bxi + By}) 

= q(vxBy - vyBx)k 

= ( -1 .6 X 1 o-19 C) [ ( 2 X 1 06m Is)( -0.1 5T) - ( 3 X 106m I s)( 0. 0 3T)] 

= 6.2 x 10-14 N k 

�21 8� 
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o� � J}JI y_,lh.JI � (-q) � ';� ( +q) '-:?1 �.JA ujj3__r.JI � u1 � -2 
o .-:11 · \.! .ulc. ,A..b..tl\ o �I �w :twt:i .. .. · � I - :.:q JS l�l ,AJWI -""" (.), .. J _) ' y • • � lS � � ' 

c_)_,�l AJ6...1\ � �Ui..JI op �-'� ufo wJ-Ul AJ6...11 o� � (F3) 
. (-k) � o.b._,ll � u1 � (-Z) ylL.J\ o\+3'1� � �� lSJ-Ul 

Problem (8. 1 1) JJ� 

·�l:.:i\ � _ 1..:.-:� - . .. .  L� Jb.....a q 2J ·· · ::<" l \ . .. . � � �  . '..? � UJ�, 
v = ( 40Km I s)i + (35Km I s)j 

ft = -(4.2 x Jo-15 N)t + (4.8 x Jo-15 N)J 

Bx = 0 

FE = qv x B  

-<.1(2 1 9� 

Solution �I 

. .  t.. �Ui..JI o _-:II "'· I _ ,_ . I I . 
. '-.? .. .. -""" u t� (.}4 
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Fx = q vy Bz 

FY = -q vx Bz 

1\ 

= (0. 75k)T 

. . . ( 1 )  

. . . (2) 

. . . (3) 

: u�J ' (By = O)ul .)J r_j:Jy (3) r-!.J �H.�.JI 

Problem (8. 12) tl� 

.J\.jlll 4.!\.:lS .J E _;��\ J�l ul Hall effect J_JO\ �b r-� r-1�� �� 
: �y)l �� 4Jc �� � �� li�� u\.h.JJI �h :J� ul ' ( J )  

JB 
n = --::;-

eE 
Solution �\ 

FE = qE 

Fs = qv x B  

�220)Jo> 
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. . .  ( 1 )  

�t.::JI (E) 'L . .  c:" ll Jb..JI '--l.l.uU WUll I �I ' . � .-.:lj • �1..\ . ' - L � WS1 
� J � . � . . . . I.S'J �_,.... � u \"'""' J 

' .J  . \.:i...6\.Ua l.ll.JI ' .J  . L:ilJI.Ua (B) . .. .  Ll..li..JI Jb..JI '--l.l.uU WUll . � <,r u J ..) <,r u � . . . . r..,rJ 

: 0�) ,.J..-11 (jJI..uW Le)\. ..,.,,.1 ul (jl ' o\+i";l 

q(E + v x  B) = 0 . . . (2) 

J�l � J ( v) � y.JI � l.J:t.l �JI jll J , .J..-11 '-:? Jt..uw "; �I usJ J 
: u' '-:?' '"�� 1_,11 (jJLy �JIJI o� �J (90° ) �(B) �Ui..JI 

v x B = vBsin 90° = vB . . .  (3) 

E = -vB 

E 
V = -

B 
. . .  (4) 

J = ne v  . . .  (5) 

JB 
n = -

eE 
�22 1 �  
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Problem (8. 13) �L.­

(0. 76 mm) �b_, (8. 5 em) �.JCJ (6. 5 em) 4-\_,1a �� � 
�I � (.j:,JAC (1 .2  m1) o)� �Ui..a J� � (v) �t:l �� 21� 
. (3 .9JLV) i.$J� (xy) �I (».l �I �_) )� . (8 .6) �I _):JI ��I 

.(v) �_;.uJI )� �_,1 

v 
' / 

I ' I I / / - -- I ' / / I / 
, _  - / ' -

\ / - B X X I I ' X - I ' ' ' -/ I I '  I I \ ' I - I / ' I -
/ - - I 

X �� � �� : -H y , ::. "" I - ' , ,  ' / 
I ' I I / / - -- I ' / / I / 

, _  / ' -
X X \ / I -1 - X - I ' ' ' ' -/ I I '  I I \ ' I - I / ' I - -/ - I ' I \ -

' I / - / \ 
- / ' I - ' , ,  - / ' / 

I ' I I / / - -
X X - I / ' / I / X , _  / ' -

\ / I 
-

1 -- I ' ' ' ' -
I / I 1 :  I ' I - I / ' I - -/ - - / 

(8 . 1 3) �WI ' (8 .6) � 

Solution J.=JI 

o .-.:1 • • .. 1 • �\j ( ) � .. ��I � · >. II � � I :, �  ( ) �I ..::..UI.S 1 �1 _,.... � l.(t-', v � � .. ...Y'*' u=o. _;.::.. q ' 
F = q(E + v X B) : 1..\)� 

4:222� 
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E (Vx - Vy) /  dxy v = - = --=----=-
B B 

_ E _ (3.9 x J0-6 V) - -
B (1 .2 x l0-3 T)(0.85 x l0-2m) 

= 0.38 m /s 

Problem (8. 14) � 

� ( 1200) A.:j\jj ��_, ' (2. 0 em) o_;.b! �_, (95. 0 em) .U_,b �_,jb. � 
.uWI ��� �lii..JI J4--JI )� �) .(3. 6 A) o_;� 1_;\jJ � 

B = (1 .26 x Jo-6 T.m I A)(3 .6A)( (l200)(100 em)J (95 em)(l .O m) 

Solution J,:...ll 

Problem (8. 15) J.J� 

�.J , ( 10 em) o_;.b!_, (25 em) .U_,b_, '� (200) A.:j\jj �� �_,jb. � 
.o:f.� y_) �lii..JI J4--JI )� �_,1 . (0. 30 A) o_;� 1_;\jJ 

""2 2 3 );;> 
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( 200) (1 OOcm) 
n = --'-------'-- ---'-----'-

(25cm) (l .Om) 

= 800(Turns I meter) 

B = f.lo io n 

= (1 .26 x 10-6 T.m / A)(800m-1 )(0.3A) 

= 3 .024 x 1o-4 (T) 

Solution J=.,ll 

(,?_;..j\�1 �� � (B) �Ui.JI JWI o� ��'; U�la..JI f"��� - 1 

.�)..:....!\ o_;.l.J � ��.J ���� o_;.l.J � o)� �� ul � 

B. = f.lo l N m 2tr �n 

= (1 .26 x 10-6 T.A / m)(0.8A) (500) 
2tr(l .5 x 10-2 m) 

= 5.33 x 10-4 T 

B = j.lol 
out 2trrout 

= (1 .26 X 10-4 T.A / m)(0.8A) (500) 
2;rr(5 x 10-2m) 

= 4.0 x 10-4 T 
�224� 

-2 
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Problem (8. 16) 'J� 

. ( 18. 0 A) o.J� 1).� � (2. 6 em) o_rb!_; (13. 0 em) .U_,.b �_;jb.. � 
� l,$jj\ �\ J_,.b �) . (23. 0 mT) l,$J� .W..I� �Ui.JI J�l )ii.a 

uW\ � 

B = f.lo io n 

N I L = n 

B 
. N 

= j.lo lo -
L 

BL 
I = (2:rr)N = (2:rr)-. j.lo lo 

2tr(1 .3 x 10-2 m)(23 .0  x 10-3 T)(0. 13m) 
= --�----��------�--� 

(1 .26 x 1 o-6 T)(l8A) 

= 10 . 77(m) 

�225� 

Solution �\ 

. "· 1 � . U, .. 
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Problem (8. 17) �� 

.;��� J�l U:H 4uilll ::,1 � �t:u ul JJ6. J Jy\ __;jjt::J �.:w � �J t-» )� 

.J\#1 w� � y.. uc JJ�I _;��� J�l J (E) J_JO\ __;jjb uc �Ull 

. �� �w � . . .  _-:11 · .< . .  t.w.AJI � . > II J . '- �- (E ) ·w . . c: 11 \.J"J � �.J � � , ,� � � c t..F -� 

E B 

J = CYE c 

1 CY = -
p 

J 
= Ec 

p 

J =  neE 
B 

p B 

E B 

�226� 

Solution J.:t..ll 

: uc o J� � c J) _)\#1 �t:lS uJ 

. . .  ( 1 ) 

. . . (2) 
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Problem (8. 18) 'J� 

J� .) �__, (150JLm) �b lJ'lWI � �_? -4.-ll �� ljJ 
: �_,I ' (23A) o)� -.J\..j:J 4bl-:.. �--' (0 .65T) o)� (B) �liU 

w\.hl:JI �� ul � l jJ (8 . 1 7) �I...JI 4..1WI .) (E I Ec ) 0.H �I - 1  

. � 8.47 X 1028 electron I m3 ) (.,$}··� l)'lWI .) ��I oJ..:�.) 

. Jy\ * li_>! )� �� �J..:l. -2 
. (p = 1 .69 X 1 o-8 O..m) � l)'lWI � _,t:i.a : � 

Solution J,:..ll 

E B 

0.65T =--------------------------------
(8.47  x 1 028 m-3 )(1 .6 x 10-19 C)(l .69 x 10-8 O. . .  m)  

= 2 .84 X 10-3 

V 
_ Bi 

H - ­
ne/ 

(0.65T)(23A) 
= ----------�--�--�------�-

(8.47 x 1028 m-3 )(1 .6  x 10-19 C)(l50 x 10-6 m) 

= 7 .4 x 1 o-6 v = 7.4(JLV) 

- 1 

-2 

Problem (8. 19) 'J� 

lA)� �...?- 4JU:. wU_,�I � l.JJ:!pl ;;-*l J..:�.'J AJk:g Jl ��'11 .) 
'I :_ 'I . .. . Llii..JI �I · ww .-:C'"t l o� .. � ' (12 k V) t.S. ..r.� � . (.)-'1 JJ-"->"' � � .. • e 

; L .  · 'JI . .. . Llii..JI Jb..J.l 4.J� · · - ' 1 � · . 11 '"· l � l jl , �� . IC' :. .  1�1 � �-.J � . .. � . � u  . . .,;-- � �..? 
. �) �'11 � �--' (55JLT) lA)� 

4..227� 
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.(8 .7) �� �� : Solution J,:r..ll 

JV - 1 
+ 

I 
I 
I 
I 
I 

W-----------�----� E 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

s 
(8 . 1 9) t!WI ' (8 .7) �� 

I�L , 4..! 11 1 ' 1 J 'I . .. .  LUi.JI Jh.JI ob:il �. 1 � (8 7) lt' :. 11 . 1: :1 (' . .J .JY � r.,.r, � • •  U . . � �  
ul r-�1 � �.J y_Ji.JI � � (v x B) )JiJI 2,1 � �� .¥1 :;�t_g 

(E) � 
· >.II · · .< . :i...wu1Ui.Ji li _..:II ob:il · \.! ljj ��� 4..JL..J ww .�<"' 1 . lj...>""'" ...?J u� � � � . u, . .J� f 

F = ma 

F = evBsin ¢ 

: _y. LJJ.J:�H_,! o)� u1 � � -2 
. . . ( 1 )  

· :i...wu1Ui.JI :; _·:11 -cil� · � � �  � .J 

. . .  (2) 

�.Jijll � (¢) .J ,�Ui.JI J4--JI .JA (B) ' U.J�I �Y"l �(v) : uJ � 
sin ¢ =  1 :01 �1 (90° )  �.JL.ij �.Jijll o� ul �1)1 �.J .� 

�228};> 
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rna =  evE 

evE 
a = -

m 
. . . (3) 

• .  __.t. • .-:(' l"\1 t :i...t;; ·- 'I :i..!ll:JI "'· L . L � WI � . '-F- I.J.J� .. � I.J • r--

1 
K.E = -mv2 

2 

V = �2K

m

.E 
= 

2(12 x 103 e V)(l .6 x 10-19 J / e V) 

9. 1 1  x 10-31 kg 

v = 6.49 x 107 m ! s. 

: �) � (3) �_) 4.1..)�\ � u�l  �yJ 

(1 .6  x 10-19 C)(6.49 x 107 m /  s)(55 x 10-6 T) 
a = �------��------��----� 

9. 1 1  x 10-31 kg 

Problem (8.20) �� 

tA)� �� 4.!� .J� u.J_fol)tl �) w.Jc I �) (8 . 1 9) �UI 4JWI � 

. u.J:lpl �.J:Ul J.;..\..) u.J.JlS.li/1 wi__?JI )� �) (20cm) 

Solution �\ 

<i(229� 
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4 .. bUI .) �y:lll 0-a o�� � (r) �yl�l ) .. u�l _;.6! u.....o..i u� �3 

: o)lc.1 

: (8 .8) �I �I u3�1 wl_p..il )ii.a yl...u.::J3 

N 

(8 .20) �WI ' (8 .8) � 
J_,.b u13 (B) � oyl.lll PJA � wl_p...i';/1 '+·i·aJ �I �_Jijll u1 �1)1 0-a 

�� r1�l;l3 ' ( r ) _y\  �yl�l .JWI _;.6! u.....o..i3 ' ( / ) _y\  ��I .JWI 

· �- 1 � 4.J I " 11 '1..! 6t.JI . U . ..  3 Y � 

d = r - rcosB � rcosB = r - d 

£ = r sin B � r sin B = £ 

r2 cos2 B + r2 sin 2 B = (r - d)2 + £ 2 

r2 ( cos2 B + sin 2 B) = (r - d)2 + £2 

�230� 

. . .  ( 1 )  

. . .  (2) 
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/-/ - d2 + 2rd - R20 

d 2 - 2 rd + 1!2 = 0 

I . 11 , -;. �I .. UUI 0 U'J'I (180° - 0) � I ·. 11 , -;. �I .. � .  11 0 U'J'I � � ..Jl  . .) ' .J .  ...J ...>--' � ..Jl  . , __,..... .) ' 

1 2 d = -R / r  
2 

d = 0.00298 m. 

· �. 1 � 't:lll J � I  · �L :-:( ·  . . u . ..r .J .J U:l • �.J 

Problem (8.21) �� 

:. ,  � . tll!1 � .. (2 5 k V) l.A I� A..JS 4..il..l:a � • .-:q y J:l � .. � . e .J 
.. 

...?- .. U.J�. 
o�I.J )� �) '��� � o��.J (JO kV/ m) o)� _;�� J4--a � 

��I .US _j · .-:� I'J'I .. (l  , .. . LUi..JI Jb....ll w . I L - I� · 1 . .. ...?- ...,-- U.J�. � � �  
. 

. � .) � 

""23 1 > 
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Solution J,:JI 

F = -e(E + v x B) 

� (v) ' �Ui.JI JWI (B) ,_;4�1 J4-JI U-c :;.J� (E) : uJ � 
0 uJJlS.l)' I 4.c .Y-'l 

0 . .  L\Ji.JI Jb..JI . Wli..ll :; -: 1 1 · \j 4..JS _j • 0-:� t'i l .. .. � . i...P _.,... U. _?- -.r UJ�. � �J 
uc Wli..ll :; _;11 o l::-:i'i I � �\.a:j-' ) ii.JI � r.; JL.i:J ul � ( ev B sin ¢) 

B =  
E 

vsin ¢ 

B = E 

v 

: [.)j 0 ( eE) .;4�1 J�l 

v = �2K

m

.E 
= 

2(2 05 x 103 e V)(1 06 x 10-19 J I e V) 

90 1 1  X 10-31 kg 

v = 2 096 x 107 (m / s) 

B =
E

= 
10 x 103 V / m  

= J .3l x 10_4 (T)o 
v 2 096 x 107 m ! s  

Problem (8.22) jj� 

. .. .  L\.li..a · T (1 5 kV) o 1� ·w . .  < J� >til · · 21 .. • 0-:q � _?- J 0 .) � .� • __»l � � UJ�. 

r.; JL.i:J uJJlS.l)' I � :; Ji yjl 4 I. o> Jl :; _;11 ufo � ��I� J ( 0 .4T) o )� 

0 �1 

. uJJlS.l)'l 4.cyJ )� J!l �) - 1 
. (v) J (B) ' (E) w�l �� � -2 

<;{232� 
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F = -e( E + v x B) 

F = O  

E = vB sin ¢ 

Solution J,:JI 

: ' a'!. o .... Q o_;J � 0.J�I 01 ��I �  - 1  

: u�J (90
°
) U.J�I �__?l.J �Ui.JI J�l � (¢) �.Jijll 

E = vB 

E (1 05 x l03 V / m) 
v 0 = - = --'------mm B (0.4T) 

= 3 0 75 x l03 m ! s  

E �  

(8 9) 1" :. 11 o l · :1 �I d _ _  -: 1 1  ·Lull . I .> -: I I _/ 0 0 � ..>""'-' 0 � t..F �· � "" 

v 

':. B  

(8 022) �WI ' (8 0 9) � 
<0(233� 
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Problem (8.23) �L..w 

_ I • �\j � . . .-:C' II . L -:I (1000 V) 0 I� .. . �I ..,r .Y � -F U.J�. � .) * Lj..)! (' 
0 (JOOV) 4-k.LL �I L5.) t-4.u (20 x 10-3m) tA)� .;�� � 

J�l )� _y. W _;��� J�l � i.iJ� � 0.JJl5Jill �_p.:i I�J 

� C.u�)ll .J� ..W...J _;��� J�l � � � i.iJ_,_jl �\..ii..JI 

0 -cll� �) 

Solution J,:r..ll 

F = e(E + v x B) 

J�I.J C.uJl5Jill 4.c� � :)\5. ul �.J , 1� ufo ul � :il. a' Jl o� 
i.i.JL.i:J ( ¢) �.JI jll 01 � , ' As . :...� � UAlJ� � � �\..ii..JI 

v x  B = vB sin ¢ = vB 

F = e(E + vB) = 0 

E E = vB � B = ­
v 

KE = Imv2 =:> v = �2K.E 
2 m 

(JOOV) /(20 x 10-3 m) B = ------�--��------�------
1 

[ 2(9 0 1 1 x 1 o-31 kg)(l x 1 o3 V)(1 0 6  x 1 o-19 C)] 2 

B = 2 0 7 X 1 0-4 T 

..;{234� 

: 01 �oil (90° ) 
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K.E = Vq 

= (1 ooov)(l . 6  x 1 o-19 C) 

Problem (8.24) �� 

0-a ufo ' (2cm) �\�\ o_;1! � t4.l ' (2 .0m) '-,?3� .U_,.b �_Jjb. � 

.J\..j;J .J)G.. ..)A;l ' (1 000 turns) '-? 3� o..b.l _,11 �I wW j� ' w� ;; fo 
.uWI jSy .ili:. �Ui..JI J�l )� �) ' (6.0A) o)� 

B = J..Lo io n 

Solution �\ 

. •"- · ·. L uW . .. . LUi..J\ Jk..o..\1 . ...r �_J� � • 

( 10 x 1000turns) SOO( 1 ) n = = turns m 
2.0m 

B = ( 4tr X 1 o-7 T.m I A)( 6.0 A)( 500turns I m) 

= 3. 77 x 10-3 T 

Problem (8.25) �� 

.J)G.. ..)A;l '� ..b..\3 Js.1 (JOOturns) ..uW j� t4.l J.!_,.b �3jb. � 
o_;1! � (.,?Y\j _)� � � U.J.folJ .1.b,.\j �� . (i) o)� _J\_j;J 

u.Jfi)'l \� �_)-Ul � ,uW\ _)� � (.,?j_JAC �_J (2.3cm) 
. (i) �....AWl _) .JWI .J�\ )� �) . �y.:JI �_>ul � (c) � (0. 046c) 

B = J..Lo in 

Solution �\ 

: _y. � 3jbJI uW\ J.;.lj �Ui..JI J�l ul r-�\ 0-a 

. . .  ( l )  
�235>-
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mv 
r = -

eB 

mv 
r = --

ef.io in 

. . .  (2) 

(9. 1 J x l 0-31  kg)(0.046)(3 x 1 08m /  s) = -------�----��--�----�--------
(1 .6 X 1 0-19 C)(l .26 X 10-3 Tm/ A)(JOO/ J x  10-2 m)(2.3 x Jo-2 m) 

= 0.272A. 
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o b e i k a n d l . c o m




