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ADDITIONAL PROBLEMS

3

fd

. CHAPTER

{ )Each of two small non-conducting spheres is charged positively, the combmed charge being 40 uC. uC. i each
~ sphere is repelled from the other by a force having a magnitude of 2.0 N when the two spheres are 50 cm
apart, determine the charge on the sphere having the smaller chgrge

c 2.0uC d.. 335C e. 17 uC

2N Crep) + sane bind of cheg

= '_T:E:—_
Solee @m&@ﬂ@ = 4 . QO“O "’41 F“‘k = @&V nfl.-

r—'A . % Eva s ~ = ‘
- —5
o £ 1o v(0 ¥ 5.SYID S oD ,
T () LA i 2] ]
. = 386 xrbé’gzor 4 x© ¢ ——{/Ha&mﬂeﬁ’ dﬂﬁﬁ eqt l 2l l a

( _%, A particle (n=50g,4=50 uC) is released fromrest when it is 50 cm from a second particle
(Q =20 uC). Determine the maem itu de of the ml’aal acceleration of the 50-g particle.

a. 54m/s2 b 90111/52 C’\/Ezzils: d.  65m/s? e. 36m/s?
= 9r -~ OO’

Al = 500 =
: : [C\DO

F:’; ’)—’ﬂﬁL = lae,el‘l

o ; :
poe = = mﬁ XD 5 il 72 N
| @ - e
/ A'/ = : — - = =

Iden’ﬂcal point charges Q are placed at each of the four corners of a 3.0 m x 4.0 m rectangle.
If Q =40 uC, }\Q_&}L{the macmtude of the electrostatic rorce on any one of the charges?

a 30N 18N d. 7N e. 20N
=
T — EE‘ L.Sﬂ w QGC' xiD ‘L\
e _ :
T - L(-%) =0.q NLL)

— .

= f{-(oxmé) -
az:‘imu(;ﬁi = \QN (‘d_)B
i@,@l‘f’iz( vSm@’J)
—5. 51& H—L—3/5J>’9% L 5
B (casa 0 (. o el Le

e
Ful G009 -] LT




. : _ (2

Y
: Lx If a = 3.0 mm, b = 40 mm, Q1 = 60 nC, Q2 =80nCand 4=32nCin the figure, what is the
" magnitude of heto’cal electric force on 4?7 - e ;-
a. 16N 1 13N | = 19N d. 22N e. 0.04N
i : 3 e
:her € —%’r‘q,ﬁ@éo” : ‘ir -
qmq*éom $ BMID q ‘fub L 86X 3110 ¢
MoE = - 3 :
(2 w2t % - (5)= 5
; - A
e : E;ogs+ o434 = l29n) 2
= ’ 7.
N\ jatab > = Fq__Smﬁ = sl — CI'MD err Q?_ Q} =
Sin€ = =2 H— (5“03)
i = 5 =5 F— AL O Iggj : S
3 attb b s : C_J)}f'\

e e Bl )
=T g :
@ A 40-uC charge is positioned on the x axis at ¥ = 40 cm. To produce a net electric field of

zero at the origin where should a —60-uC charge be placed? :
a. =53 cm b o5 7em: — 4.9 cw\ d. -6.0cm e. +6.0cm "
El BL[(», e o e’

‘—’/P"%/-‘jr‘ﬂ'l %’/:’c;;\—-)\f{; A s
M\gﬁj{ )‘/#L‘_.)CJJL.—J v‘~—"- c_,._ﬁ,pj )) 5,_)) \ :‘\:tz— _f\-;, . iq_
j_/\‘/«;//P : £ i - i z
. e Z
4o =y : =k - < :
A~<¢qr\ %%L:S ait = é_% b= B0 T ey
(q)h ;41 : [6 X "'fC)‘_ :
e & i-}° %l Cinn -():21«" “He e Qmj'f/b

A charge of 25 nC is umformlv distributed along a circular arc (radlus =2.0m) thatis .
subtended by a 90-degree angle. What is the macrmtude of the electric field at the center of

the circle along which the arc lies? .

b.  61N/C C. 71 N/IC d 5l Nl;\ e. 25 N/C

\‘L B j(f:/\\—l; & (dEesnn ‘\T;J{AES'\&@E\J- —
v 2m : < }a )«(flb (€ 1 )ae_')xf-glssm(g f]f_f‘}

e

k»lfz g 5in G © UQ J

=



=\ : :
: ( 7 A charge (uniform linear density = 9.0 nC/m) is distributed along the x axis _from x=0to
0 m. Determine the magnitude of the electric field at a point on the x'axis with

b
x=40m
S - R S
aNG b NG w} i eeNE e INE
_ =
: i

= s %=\
B = = i

_Q[R*QJ | ; - ::1_,_,._—50—,_%?——‘;—‘—"’;:’{:3“," "‘ S

L gl Was L
"/"f—f”-";)’/ A el
kaﬁ*g) ‘(& - % ; ?\LCLO'“IC/W\
e G.0d Nim =3
& JSJ}I‘ =LA p) e e A

@ A'uﬁiformly charged rod (length = 2.0 m, charge per unit Iength = 3.0 nC/m) is bent to form
/a1 semicircle. What is the magnitude of the electric field at the center of the circle?
a. 64N/C b 133N/E ¢ ——48N/Eg0fd"— 85N/IC)-—e_ 34NIC
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@ A charge of 50 nC is uniformly distributed along the y axis from y = 3.0m toy =5.0 m.
" Whatis the magnitude of the elrectnis_f‘i"@_a.tthe origin? e

a. 18 N/C b. 50 N/C ¢; 30N/C_) d. 15 N/C e 90 N/C
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10. A particle (mass = 4.0 g, charge = 80 mC) moves in a region o

J- .

of space where the electric field
is uniform and is given by Ex = -2.5 N/C, Ey =Ez=0. If the velocity of the particle at = 01is

i

==
=

ven by v = 80-m/s, vy =Tz = 0, what is the ::T“CE:}. of the particle at t = 2.0 57

/_-&¥_—\\ = %
a. 40 mjsw_s}', C. a0im/s = d. 80 m/s e. 180 m/s
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11. An electron enters a region of uniform electric field (E = 50 N/C) with an initial velocity of

40 km/s directed the same as the electric field. What is the speed of the electron 1.5 ns after
entering this region?

- a. B3km/s - bm C. : 18 km/s -
e

s =2 e
. et O = : \ /‘C
= -,cs\,_’Lii,=,féxro x5

d. - 62km/s e. 42 km/s .
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- 12. A particle (m = 20 mg, 4 = -5.0fC) moves in a uniform electric field of 60 N/C in the positive
x direction. Atf=0, thﬂ- particle is moving 25 m/s in the positive x direction and is passmOr
through | tbe origin. How far is the particle from the origin at t = 2.0 s?

a. 80m }b. _20m c 58 m d. 10m e 30 m
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and —40 pC are inside a cube with sides that are of 0.40 m length.
ciric flux through the surface of the cube.
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@ Charges q and Q are'placed.on the x axis at x = 0 and x = 2.0 m, respectively. If g =-40 pC
and Q = +30 pC, determine the net flux through a spherical surface (radius = 1.0 m) centered

on the origin.. - > S
2. —96NmyC b. -68NmYC c -85Nm¥C (d -45Nm¥/C ) e. -1ANm?C

: S e
. _ s U Eellseh -
C‘b = ﬁl—m 1_(_%__ = i ¢ e B :
: = = ‘539’.\0 @ g > <
: ; )

ey - ‘ :
Nee - (D mbsdy -Yha spho : i
Soalnce o = “/
e AT
T oes
@A point charge +Q is located on the x axis at x = a, and a second point charge -Q is located
on the x axis at x = —a. A Gaussian surface with radius r = 2a is centered at the origin. The
" flux through this Gaussian surface is , e
O _J et :
@ zero because the negative flux over one hemisphere is equal to the positive flux over the
other.

b. greater than zero. -
c. zero because at every point on the surface the electric field has no component

perpendicular to the surface.

d. zero because the electric field is zero at every point on the surface.
e. none of the above z

{ 4. JAlong cylinder (radius = 3.0 em) is fiiled with 2 nonconducting material which carries a
uniform charge density of 1.3 pC/m?>. Determine the electric flux through a spherical
surface (rad?s; 2.0 cm) which has a point on the axis of the cylinder as its center.

a. 57NmzC  (p. 49 I\‘Jﬁf@ ¢ 64NmAC v _ d. 72N m?/C e. 15 Nm?/C
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@ Charge of uniform surface dernsity (4.0 nC/m?) is distributed on a spherical surface
(radius = 2.0 cm). What is the total electric flux through a concentric spherical surface with a
© radius of £.0 cm? : > -

3 28NmYC  bT - L7NmYC - 23Nm¥C d. - 40Nm¥C e 9.1 Nm¥C
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@ The electric field in theAreg‘ibn-of space shown is given by E = (8i + 2yj ) N/C where y is
in m. What is the magnitude of the electric flux {in Nm?2/C) through the top face of the cube

shown? e E : 75 , : < > Ct - 5\
e = _ ; p 2 ow o uE SO
%—az}‘é_ézmé—.’ﬂ = j—\h‘\5 C,C:LCQ- = :

et e =

(ol el f.(%"i%lgﬂ\) 9.9
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a. 90 b. 6.0 @: d:=12 0,126

7) Charge of uniform surface density ('O.ZOAnCln‘? ) is distributed over the entire xy plane.
Determine the magnitude of the electric field (in N/C) at any point having z = 2.0 m.
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a7 b 11 ¢ 2 d: 328 3 e. 40
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LSJ Two infinite parallel surfaces carry uniform charge densities of 0.20 nC/m? and
“ 0.60 nC/m?. What is the magnitude of the electric field at a point between the two surfaces?
a. 3N/C  'b. 23NIC ¢ 45NIC™ d. 17N/C e. QN/C ~°
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e
[ 9, Along non-con du-.tmg cylinder {raams =12 cm) has a charge of uniform density (5.0
nC/m3) distributed throughout its column. Determine the ma gnitude of the electric field 5.0
- ¢m from the a-; is of the ci’ilndfr/—\ \F\f“\
a. 25N/

b 20N/C TR ¢ 14N/C ') - d. 31 N/C ~e.  34N/C
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10.)A lIong nonconducting cyhnder (radius = 12.¢m) has a charge of uniform den51ty (5 0 nC/ni)
distributed throughoutits volume. Determine the magnitude of the electric field 15 ecm

from the axis of the cvlgdgr :
a. 20N/C b. /ZZ_N//C\_) c: 16 N/C d.- 12 N/C e. 54 N/C
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@Charge of uniform density (80 nC/m?) is distributed throughout a hollow cylindrical region
formed by two coaxial cylindrical surfaces of radii, 1.0 mm and 3.0 mm. Determine the

magnitude of the electric field at a point which is 2.0 mm from the s

ymmetry axis. :
=7 9 N/C b. 9.0 N/C C: 59NIC _d. . 68N/C 18 N/C =
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12\ Charge of uniform density (40 pC/m ) is distributed on a spherical . surface

(radius = 1.0 cm), and a second concentric spherical surface (radius = 3.0 cm) carries a
uniform charge density of 60 pC/m?. Whatis the magni

tude of the eI@e’mc field at a point
4.0 cm from the center of the

two surfaces? £
"a 38N/C b 41N/C m d.

(e

3.2 N/C e. 028 NIC
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£ cm) has a charge of uniform density (30 nC/m3)

13) A solid no-monductmg sphere (radlus =
distributed throughout its volume. eLc"—ure the magnitude of the electric field 15 cm
from the center of the sphere. S e e T =

anc. (4, sNIC ) e 26NIC
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1?The electric field just outside the surface of
a magnitude of 500 N/C and is directed outw
the center of the sphere and it is noted that the electric fie

decreased to 10 N/C. Whatis the magnitude of the charge Q7 : :
nC_ d. —-1.1nC e =2 7N¢

T =EoilE 1.8 1.3nC
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@ The axis of a long hollow metallic cylinder (inner radius = 1.0 cm, outer radius = 2.0 cm)
s with a long wire. The wire has a linear charge density of +8.0 nC/m, and the

cylinder has a net charge per unit length of +4.0nC/m. Determine. the surface cl}ar e

density on the outer surface of the cvhnder Cne il o A AL—
95 nC/m? ) b. 64nC/m?2 ¢ 48nCm? d.. 38nC/m? e 32 nC/m?
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2 hollow conducting sphere of radius 20 cm has
ard. An unknown charge Q is introduced into
1d is still directed outward but has

coincide
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. 16‘ pomt cnarge of 6.0 nC is placed at the center of a hollow sphencal conductor (inner radius
—4,0 nC. Determine the resulhno

= 1.0 cm, outer radius = 2.0 cm) which has a net charge of

charge density (nC/m?) in on the inner surface of the conducting sphere. :
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hapter 27/ Current and Resistance

i rod of 2.0-m length and a square (2.0 mm x 2.0 inm) cross section is made of a material with a resistivity of 6.0 x 108 Q

-m. If a potential difference of 0.50 V is placed across the ends of the rod, at what rate is heat generated in the rod?
a. 3.0W

b. 53W
=83
d. 13W

e. 17W

!V

How much energy is dissipated as heat during a two-minute time interval by a 1.5-kQ resistor which has a constant
20-V potential difference across its leads?

a. 58]

b. 46]

A 4.0-Q resistor has a current of 3.0 A in it for 5.0 min. How many electrons pass through the resistor during this time
interval?

7.5x 10"1

¢. 6.6x10%
d. 8.4x101
e. 2.1x102

4. What maximum power can be generated from an 18-V emf using any combination o7 a
6.0-Q resistor and a 2.0-2 resistor?
a. 54W
b. 71W

80 W
2W

5

I

A rod (length = 80 cm) with a rectangular cross section (1.5 mm x 2.0 mm) has a resistance of 0.20 Q0. What is the
resistivity of the material used to make the rod?
a. 60x107Q-m
b 3. 8 X 10‘7 Q-m

d 30x10‘7Q m
e. 48x107Q-m

. Light bulb A is rated at 60 W and light bulb B is rated zt 100 W. Both are designed to operate at 110 V. Which statement
is correct?

a. The 60 W bulb has a greater resistance and greater current than the 100 W bulb
F\a«-ﬁ’ﬁhaﬁﬂ ‘TATI&F‘(?& .‘-hnc%ﬂau%ﬂuramq;_rnz‘;aﬁﬁrﬁ;? o M . AN AT
c. The 60 W bulb has a smaller resistance and smaller current than the 100 W bulb

d. The 60 W bulb has a smaller resistance and greater current than the 100 W bulb.
e. We need to know the resistivities of the filaments to answer this question
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(a) Find the equivalent resistance between points 2 and b in Figure
. (b) A potential difference of 34.0 V is applied between points 4 and b.
Calculate the current in each resistor. :

7z

1 7.00 Q

@ R-Groa)mwon) ¢

R, =R, +R, +R; =4.00+412+9.00=
(®) AV =IR
340V=I(1719Q) _ FIG. P28.6
I= for 4.00 Q, 9.00 Q resistors.
Applying AV=IR, (199 A)(412Q)=8.18V
8.18 V=1(7.00 Q)

so I=|1.17 A | for 7.00 Q resistor

8.18 V=1(10.0 Q)

S0 I=|0.818 A | for 10.0 Q resistor.

@ Three 100-Q resistors are connected as shown in Figure 196!07# The
maximum power that can safely be delivered to any one resistor is 25.0 W. (a)
What is the maximum voltage that can be applied to the terminals # and b?
For the voltage determined in part (a), what is the power delivered to each
resistor? What is the total power delivered?

: 000
: ——W——
a 10052 =l
——AW——— e

jop 2




(@ Since all the current in the circuit must pass through the series 00 2

2 al00 Q b
100 © resistor, P-=I1:R 100 @

=R12
{ W 05004
Tnax \f 100 Q
o=
R _1oog+[—+—-] Q=150 Q
100 100

®) P =IAV=(0500A)(750 V)= total power
P, =P, = RI2(100 ©)(0.250 A)* =[625 W |

Two resistors connected in series have an equivalent resistance of 690
Q. When they are connected in parallel, their equivalent resistance is 150 Q.
Fmd the resistance of each resistor.
"Denoting the two resistors as x and y,
=l

+ 69 and —=—+—
ddm T et

Lol _(690-x)+x
150 x 690-x x(690-x)
x? —690x+103500=0

_ 690 /(690)" — 414 000

2

e-[@0a] y=[Z00]

@ The ammeter shown in Figure ' . reads2.00 A.Find L, L, and &.

Electrical | Computer | Mechatronics

ELCOM-HUCOM




+15.0-(7.00) I, —(2.00)(5.00) = 0

5.00 = 7.00I 50 I,=0714 A
13 = Il ‘i‘Iz 22-00 A
0.714+1, =2.00 S0 L,=129A

+£-2.00(1.29) - 5.00(2.00) =0

7.00Q 150V
I
1 so0e
——W—A)—
of 2000 &
i

@lsing Kirchhoff's rules, (a) find the current in each resistor in Figure
_ _ _ ..(b) Find the potential difference between points c and f. Which point is

at the higher potential?

b 5 1.00 k2 d
® VW—T
8! TE‘J Rﬁ 83
700V Tsoov Tso0v
R, g $.00 kO
| 200k
LW *f —,
R] o
We name the currents I, , I,, and I, as shown. b c 400kQ 4
I wyy
[1]  70.0-60.0-1,(3.00 k@)~ (2.00 kQ) =0 e e % gty
[2]  80.0-1I5(400 kQ)-60.0-1I,(3.00 k) =0 7”'01:’ 6;"30‘;9 1 o
5 2 A
B} = L=L+h
- 2.00 k@
(2) Substituting for I, and solving the resulting simultaneous o f
equations yields £l
I, =[0.385 mA | (through R;)
- (tcough Ry
1, - [(E mA] (twough &,
b) AV, =-60.0 V—(3.08 mA)(3.00 kQ) =[ 692V
| Point ¢ is at higher potential. |
@ For the circuit shown in Figure . . calculate (a) the current in the

2.00-€2 resistor and (b) the potential difference between points a and b.



| 1.60 0
Lemmid
9.00 Q .
Wy
2 ]
|
spoy -S000
We name the currents I, I,, and I; as shown. | =
(2) L=L+l, J_g 120V 4.00Q
Counterclockwise around the top loop, I I 2000
12.0 V-(2.00 Q)I; -(4.00 Q)I; =0. a
T ing the bottom loop, 8.00V 6.00Q
raversing the bottom loop

8.00 V- (6.00 Q)I, +(2.00 Q)I; =0

11=3.00-%r3, I2=§+-§13,and T, =909 mA |.
®  V,-(0909A)(2.00Q)=V,

A 2.00-nF capacitor with an initial charge of 5.10 uC is discharged
through a 1.30-kQ resistor. (a) Calculate the current in the resistor 9.00 us after
the resistor is connected across the terminals of the capacitor. (b) What charge
remains on the capacitor after 8.00 us? (c) What is the maximum current in the
resistor?

(2) 1(£) = —Ie™ ¢
Fa9 5. BI0xI0EC
" RC (1300 ©)(2.00x107 F)

—9.00x107 s
I(f)=-(1.96 A =[-6L6 mA
S )eXP{(l 300 Q)(2.00x107 F)]

=19 A

-8.00x107% 5

£) =Qe™"¢ =(5.10 uC ' =[0235 xC
2 A B )EXP{(HUO Q)(200x107 F)jl




Chapter 28/ Direct Current Circuits

1. Tfe=12Vand R=3.0Q, atwhatrateis thermal energy being generated in the

7R-resistor shown?

d. 2 30We. — 15W
nergy being generated in the 20-€ resistor

a. 12W b.
7. Ife =20V, atwhatrateis thermal e

shown in the circuit?

= 30Q 30Q 30Q

C. 15Wd. 26We. 57W

a. 6.5W

3. In the figure shown, i£1=050 A and R = 12 Q, determine &.

vEd s 1B Vse 60N

a 12V

4, In. the figure, if I = 30 mA, determine the magnitude and sense (direction) of the

current in the 500-Q resistor.




b. 56 mA right to left c. 48 mA left to right

dv487mA nght to le e. 26 mA left toright

5. Inthe figure, if =15 AIn the circuit segment shown, what is the potential

difference
Vg-VA?

C. -38V d. +38V e. +2.0

6. Inthefigure,ifa1=4.0V,82=12.0V,R1=4Q,R2=1ZQ,C=3;1F,Q=18;1C,

and
[ =25 A, what is the potential difference Va - Vb?

b. 30V e 50N d- 50V =10V

a-2.2 bh.=——19




In the figure, at f = 0 the switch S is closed with the capacitor uncharged. If C =50

2 }'lF;
g =20V, and R = 4.0 kQ, what is the charge on the capacitor when I = 2.0 mA?

¢ 24002

a-3604C b 480 uC

400 uC
9.In the figure, if R = 30 Q, what is the equivalent resistance between points a and b?

R R
ﬂ'\/\/»—[/;:
ae—— ——e b
AAAA
= emrepr e
b. 21Q ¢ 24Q i 48€ 75Q

a. 270

10. A 10-V battery is connected to a 15-Q resistor and an unknown resistor R, as
shown. The current in the circuit is 0.40 A. How much heat is produced in the 15-

Q) resistor in a time of 2.0 min?
R

NV
150 % I
s
v
a. 040k] b. 019Kk d 0724 e.

0.80 kJ
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Chapter 29/ suggested problems

1.An eleciron has a velocity of 6.0 x 106 m/s in the positive x direction at a point where the magnetic
field has the components, By =3.0 T, By=15Tand Bz =2.0 T. What is the magnitude of the
acceleration of the electron at this point? = . 2
a 21x108m/s2 b 16 x 1018m/s2 B Hi2xe
d. 32 x 1018m/s2 e. 37 x 1018 m/s2

2.An electron moving in the positive x direction experiences a magnetic force in the positive z
direction. If By = 0, what is the direction of the magnetic field? 3

15 : — b. positive y direction C. negative z direction
d. positive z direction e. negative x direction :
3.A 2.0 C charge moves with a velocity of (2.0i + 4.0 + 6.0k) m/s and experiences a magnetic force of
-(4.0i - 20j + 12k) N. The x component of the magnetic field is equal to zero. Determine the y
component of the magnetic field.

a. =3.0T

e +50T d. 50T e. +6.0T

4.A particle (mass 6.0 mg) moves with a speed of 4.0 km/s and a direction that makes an angle of 37_
above the positive x axis in the xy plane. A magnetic field of (5.0i) mT produced an acceleration

of (8.0k) m/s2. What is the charge of the particle?

a. 48uC b A0

d. 4.8 uC e. 5.0 uC

5. A positively charged particle has a velocity in the negative z direction at point P. The magnetic
force on the particle at this point is in the negative y direction. Which one of the following
statements about the magnetic field at point P can be determined from this data?

:b. Bzis positive. i By is negative d. By is positive.
e. Bxisnegative.

6.A charged particle (mass = M, charge = () > 0) moves in a region of space where the magnetic field
has a constant magnitude of B and a downward direction. What is the magnetic force on the
particle at an instant when it is moving horizontally toward the north with a speed V?

a. QVB toward theeast b.  Zero iess OVBitoward thewestd. QVB upward
e. QVB toward the south :
< ' &
7. A straight wire carries a current of 40 A in a uniform magnetic field (magnitude = SOmT) If the

force per unit length on this wire is 2.0 N/m, determine the angle between the wire and the
magnetic field. s =

E=h: either 25 _or155° ¢, either 70° or 110°
e, either 65° or 115°

d. either42° or 138




-

b}

S

8. A segment of wire carries a current of 25 A along the x axis from ¥ =-2.0 m to x = 0 and then
_':'10 the z axis flom = 0 to z=3.0m. In thisregion of space, the magnetic field is equal to40 12
n the positive z direction. What is the magnitude of the force on this segment of wire?

i

a. 10N b. 50N c 20N d.

9.A straight wire of length L carries a current I in the positive z direction in a region where the
magnetic field is uniform and specified by By = 3B, By=-2B,and Bz =B, w‘lele B is a constant.

f is the magnitude of the magnetic force on the wire?

o

a. 32116 b.50 ILB c. 42 ILB

D

o
o
]
I
Qy

i0. A 500-eV electron and a 300-eV electron are trapped in a magnetic field. What is the ratio of the
radii of their orbits?

e 28 b. 177

[ty
yIaTs

A chergad particle (i =5.0 g, 4 =-70 ¢C) moves horizontally at a constant speed of
20 ]

20 km/sin aregion where the free fall gravitational acceleration is 9.8 m/s? downward, the
“electric field is 700 N/C upward, and the magnetic field is perpendicularto the velocity of the
ticle. What is the magnitude of the magnetic field in this region?

b = =ZEib ¢ 23 mT d. 35 mT e. 12 mT
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Chapter30/ suggested problems

1. The direction of the magnetic field at a point directly below a horizontal wire carrying a
% current to the east and the direction of the magnetic field at the center of the loop shown are

2. north'andini e b.north and out of the paper.  e.south and into the paper
d. south and out of the paper enone of the above

2. A wire carries a current of 20 A along the x-axis from x = =3.0 cm to ¥ = +3.0 cm. Determine the
magnitude of the resulting magnetic field at the point y = 4.0 cm on the y axis

a. 96uT b. 72 uT o

% 3. A 2.0-cm length of wire centered on the origin carvies a 20-A current directed in the positive y
direction. Determine the magnetic field at the point x = 5.0 m on the x-axis.

b. 1.6 nT in the positive z direction
c. 24nT in the neganve 7 direction d. 2.4 nT in the negative z direction
e. . None of the above

4. Three long wires parallel to the x axis carry currenis as shown. If I = 20 A, what is the
magnitude of the magnetic field at the origin?

¥
"\{ i y=2m
=K y=x-1m
31
! —— y==3m
a. 37uT = b 47uT e.  58uT

-~

5. Two long parallel wires carry unequal currents in the same direction. The ratio of the currents is
- 3 to 1. The magnitude of the magnetic field at a point in the plane of the w1res and 10 cm from
each wire is 4.0 #T. What is the larger of the two currents?

c: 45 A d. 38A e. 05A



(o2

A long straight wire carries a current of 40 A in a region where there is a uniform external
magnetic field which has a 30-uT magnitude and is parallel to the current. What is the
magnitude of the resultant magnetic field at a point that is 20 cm from the wire?

a. 70uT b.  40u4T c.

7.A long straight wire is bent as shown to form two parallel siraight wires and a semicircle (radjus =
2.0 m). A current of 40 A is directed as shown. What is the magnitude of the magnetic field at
point C, the center of the circle along which the semicircle lies.

b. 6.3 uT <8 40uT d. 2:3uT e. 14 uT

8.In the figure shown, ifa = 2.0 cm, b =5.0 cm, and I = 20 A, what is the magnitude of the magnetic
field at the point P?

a. 45T b, 7.5uT c. 9.0 uT e. 3.6 uT

9.What is the magnitude of the magnetic field at point P in the figure if a =20cm,b=45cm, and =
5.0 A?

Sinios : b. 87 uT, out of the paper
0.23 mT, out of the paper d. 023 mT, into the paper
23 pT into the paper : -

®° o

10. The figure shows a cross section of three parallel wires each carrying a current: of 5.0 A out of the
paper If the distance R = 6.0 mm, what is the magnitude of the magnetic forcn on a 2.0-m length
of any one of the wires? :
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