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In the mass spectrometer shown, a positive charge gof mass m is sent first through a velocity
selector with a velocity v in the presence of a magnetic field B and an electric field E. Upon
entering the second magnetic field Bg, the charge g moves in @ semicircle of radius r before
striking a detector array at £, as shown. The radius r can be expressed as:

Select one:

O mE/qBBg
O E/mBBg







In the mass spectrometer shown, a positive charge g of mass m is sent first through o velocity selector with
a velocity v in the presence of a magnetic field B and an electric field E. Upon entering the second magnetic
field By, the charge g moves in a semicircle of radius r before striking a detector array at £, as shown. The
strength of the second field By can be expressed as:

Velocity selector

Select one:
O mv/EB

O vE/mrB
O mEfarB
O rmB/VE
O gEfvB










































The point charge q; (+4 pC) is
located at = -5.7m, and the point
charge q, (+9 pC) is located at x,
= +14.Im, as shown in the figure.
The net electric force on a point
charge qs (+5 pC) is zero at the x-
coordinate (in m):

4, 9>
— t - > X
Xy 0 X

K=9x10** Nm2C2,e;=8.85x10
ReiN'm®

Select one:
+11.0

-3
+2.2
=12
+15.7






A conducting sphere of radius R
carries a net positive charge Q,
uniformly distributed over the
surface of the sphere. Assuming
that the electric potential is zero at
an infinite distance, what is the
electric potential at a distancer =

R/8 from the center of the sphere?
Ly

Select one:
O 8kQ/R

O kQ/8R
O kQ/R
O Zero
O 64kQ/R
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Useful Constants

ke =1/4ne, = 9 x10° Nm?2/C?% ¢, = 8.85x10"
1202/NmZ

e = 1.6x107"° C; Mgjectron = 911 X 1073 kg; Mproton =
1.67 x 107%7 kg;

g=9.8m/s?

The magnitude of the acceleration (in m/s?) of a
proton in a uniform electric field of magnitude 3 x
10N/C is

O a.1.9x10"%
O b.3.5x102

O c.2.9x10%?
O d.4.8x10"

O e.6.7x10"2

Next page
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of

Useful Constants

ke =1/4mie, = 9 x10° N.m?2/C? g, = 8.85x1072 C?/Nm? e =
I.BXIO_IQ C; me]ectron = g.]] X ]0-3] kg; mproton == ].67 X ]0_27 kg; g s

9.8 m/s?

The magnitude of the electric potential (in V) at a point that

is 3.0 m away from a 1.5 nC point charge is

oka. 3.0

O b.45

G C.a2
O d.6.0

O e. 96

Next page



The figure shows a closed cubical surface with the charges
2Q and —Qinside the cube and the charges -2Q and Q
outside the cube. If Q = 4 nC the net electric flux (in N.m?2/C)
through the surface of the cube is

_2Q 2Q 'Q 9

Q@ a.282

@ D.0

O c. 452
O d.734

© e.565

m
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ke = 1/4ne, = 9 x 10° N.m2/C2; g, = 8.85x107'2 C2/N.m?; e
- ].GXIO_IQ C; me|ectron - g.]] X ]0_3] kg; mproton - 1.67 X
10727 kg; g = 9.8 m/s?

The surface charge density on the surface of a conducting
sphere is 4 nC/m? The magnitude of the electric field at the
surface of the sphere (in N/C) is:

O a.226

O b. 452

(@) - 578
O d. 930

@ e. 1130

Next page



Useful Constants

ke =1/4me, = 9 X 109 Nm?2/C? g, = 8.85x1072 C2/N.m?; e =
].BXIO_IQ C, me]ectron = 9.” X 10_3] kg; mproton - ]67 X 10—27 kg, g -
9.8 m/s?

Over a certain region of space, the electric potential is V= 5x-
- 3X2y + 2yZ? volts. The magnitude of the electric field (in N/C)
at the point Pthat has coordinates (1,0,1) mis

@ 5.l

O b.5.6

O c. 107
O d.15.8

O e.18.6




Useful Constants

ke = 1/4mne, = 9 x 10° Nm?/C?; g, = 8.85x1072 C2/N.m?; e =
].GXIO_]Q C, me|ectr0n - 9.]] X 10_3] kg; mproton o 167 X ]0_27 kg, g -
9.8 m/s?

A charged nonconducting ball with a mass of 0.0300 kg and
a total charge of +50.0 puC is hung from a ceiling by a light
nonconducting string of length 15.0 cm. The ball is subjected
to a uniform, downward electric field of magnitude 2000 N/C.
The tension (in N) in the string is:

O 0.0.394

O b.0.194

O c0
O d.0.294

™ e. 0.100



Useful Constants

ke =1/4me, = 9 x10° Nm?/C?; g, = 8.86x1072 C2/N.m? e =
I.GXIO_IQ C, me|ectr0n - g..” X .IO-S] kg; mproton - ].67 X 10_27 kg, g -
9.8 m/s?

There is a 1.5 x 107 N electric force in the negative y-direction
on a -3.00 nC point charge at the point with coordinates
(-1.00 m, 0.00 m, 0.00 m). The electric field (in N/C) at this
point is given by:

O a.5.0 x10° in the positive y-direction

O b. 5.0 x10° in the negative y-direction
O c. 5.0 x10° in the positive x-direction

O d. 5.0 x10° in the negative x-direction

O e.15x10° in the positive y-direction



Useful Constants

ke =1/4me, = 9 x 109 Nm?/C? g, = 8.85x107'2 C?/N.m?; e =
I.BXIO_]Q C, me]ectron = g.]] X 10_3] kg; mproton - ].67 X ]0_27 kg, g -
9.8 m/s?

A solid conducting sphere of radius R carries a net positive
charge 2Q. The electric potential Vat a distance r = R/2from
the center of the sphere is

O a.5k.Q/R

O b.4k.Q[R
O c.3k.Q/[R

O d. 2k, QIR

O e kQIR



A 10.0-g small plastic ball carries a net charge g= 0.70 pC
and floats (siks) at rest above an infinite horizontal sheet of
plastic that has a uniform surface charge density o on its
surface. The surface charge density o (in uC/m?2) on the
plastic sheet is

o

=25

@ b.25

& C.=4.3
O d. 4.3

O e. 0.7



ke =1/4me, = 9 X109 Nm?/C? g, = 8.85x107? C2/[Nm?; e =
LBX]O_]g C, me]e.ctron = g:” X 10_3] kg; mproton = ].67 X 10_27 kg, g -
9.8 m/s?

A line of charge lying along the x-axis starts at x=+xp and
extends to positive infinity. It has a nonuniform linear charge
density A=AoXo/ X, where Ag is @ positive constant. The
magnitude of the electric field at the origin Ois

¥

O Xo X

O qa. 4keh0

O b. 4keh0/XO

O C. 2kAo/ X0

O d. keho/ X0

O e. ksho/2 xo















8. Three charges lie on the x axis: 1 x 10-8Catx=1cm, 2 x 10-8Catx -
X = 3 cm. The potential energ

infinite separation, is: * 0%
(3 Points)

D 79x107

gy (in J) O.'f this arr; angeﬂ]ent' relaﬁ\" e tﬂ r‘ye’ =







7.A conducting sphere of radius
magnitude of the electric field

(3 Points)
@ o

@ 450

0.01 m has a charge of 1.0 x 10-9 C depo:
in N/C just outside the surface of the sphe

() 900
€ 4500

() 90000
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A 2.0-g small plastic ball
carries a net positive charge
/ft (saks) of 5.0 pC and floats

/  rest 1.0 mm directly above
an infinitely long horizontat
line of positive charge

having a uniform charge per
unit length A as shown. The
magnitude of A (in nC/m) is

0



T T

s

L st PR
P e 1







. 'M '|H 1' "Ilﬂ %Mu
F‘JI



















T WS




@ W\O-':.ECL

(e e a= (3rd) (1exS)
m/<

a-9.31 00~ 2:9%l0

©

@ ]
V: K%% _ (%\S‘\(\.ex\oq) Y5V
@ 5

- &
q
& —-é—; — L/?\‘-o ” L‘S\ C"}_
V.o
A 459 @
W) p.s . A usat
& 9gEXE”
a4 H52

®

© v-S%-3YYy+24T

E—-—-g:’/ QLC'-:QJ‘\

- -(5-bxy)i- a2ty - (49 2)k

o =l A A
= -(5)¢ - @)} -ok
T .-5¢ 485
19)= 3 (57 + 0y = 5.009 ~ 6

@

%&@ Meo.63 Gz 450K

F=2000 3=9-9 "
o-03 +5ol

T; mj + qu ""‘j'L -
T= (o)) x (209) (5015 -—-{""20 -
= 0-39H4 @

@ E—._% Z %i.’ }

E-= 15)(10 = lebN/c‘
37(10

i Lhe Positive Y- &irﬂktoh

3::6-- -_—_? é-':lmcli.o

-3 -Q

= 201X ) (AN BB/ _ 2. 47X\ Ut
0 F x\§©

= 25X = 2.5 PC/m?

®

E'—' ,‘_&.2‘-17 = CO
D= +DL
L®= - kA Do AL
D

KAsL_ kAL
: v Tk @

® ez
F-= o-)SE'L\ g_

\%.\-: i l{ll

o i 2o abad 3ha 4t
Z'J\_;Q\QLJ\:G_.@

@

Scanned with CamScanner



Ask Me
صفحة 49 في الملف


@ o @ - k%,%,_
| ®

[o FR_ (2uns")(o.19) . (940 )(gox 6°)CE-5x 16 Y| -
i 38" ICR, %5‘(\5‘23(0'\5f < et
= OIS 4oy ie &
@ gyt beris sometiry ,
o @ m3-£9-s
| Mr—&[_):_ié!= -—%\_]:—AV m9 < [9
= E-my o okl ma\/
y e R N AR
1
!@ - A= BB 2.2 %16 Cpm
3 2%k
t, & & @) ¢=Ehesd b- 190
S et s e Yom 8" .
; ¢> zf= FA —_-(3-‘2:&59(0.1:_‘.,\ :_80
i U .
% KR, W, @
& Yaa j @ e [ Vg = loo(2) =200
= %-SSK‘QF\{ v 8.‘57\\;" . @
_ @ @ @ 4= CoP -(gzs 2167) (568
E@ @ a : = g)(lﬂ‘qC: gnd ®
‘.
@ 325 < @ﬁt}ﬁ% . k“rﬂ:
i .—-—"R"{ = K.L -—-—-——-Y;a
,% s @ Wt N kerighd
@ @ F—-IE‘YM LIO°C0.UD:% @

E | Foe W08 oo ki 944,
@ U" ‘,%,_l(i' @© r l-..‘r”v 4 hﬁ
N ;
Vé

= 9o

©

Scanned with CamScanner



