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Physics 126 Fall 2008 Name:
Exam 1

Time Allowed: 2 hours )

Credits for numerical questions require evidence of calculation

" Some Physics Constants:  electronic charge e=1.6x10"°¢C
Coulomb constant k =9.0x10° Nm¥C?
Permittivity of free space g0 = 8.85x10™2 C¥/Nm?
Mass of electron me=9.11x107! kg
Avogadro’s constant Na = 6.0x10%
PART A (70 points)

Circle the correct answer for the next 14 questions, worth 5 points each.

1. A negatively charged rod is brought near two uncharged metallic spheres that are in contact as shown. The
two spheres are then separated while the rod is still in place. Which of the following is a possible choice for
the charges g, and g, carried by the spheres?

1 e

A)q,=-2nC g, =+2nC.

B) g, =-2nC gz =+3nC
4 =+2nC gy, =-2nC

D)g,=+2nC ¢, =0

2. If an object is determined to have a positive charge of 160nC, you can conclude that the object has

(A)an excess of 10" electrons —9
(B) an excess of 10" electrons N; Q = { 60 xX(O - OIZ
(C) a deficiency of 10" electrons e -6 xt o—(? {

@ deficiency of 10'? electrons

3. If the distance apart stays the same, which pair of charges would yield the greatest attractive force?

A) —2qand -4q
B) +lqand-3q F ‘%\*Ig,l
C) +lgqand-7q

@ —2q and +4q



[image: image2.png]4. Consider three identical metal spheres, A, B, and C. Sphere A carries a charge of —8.0 uC; sphere B carries
a charge of +6.0 uC; and sphere C carries a charge of +5.0 pnC. Spheres A and B are touched together and
— then separated. Spheres B and C are then touched and separated. What is now the charge on C?

A 8 c
(A) 0.0uC
(B) 1.0uC —8 +6 5
.0uC -/ ~{ +5
(D) 3.0nC —/ ) +2

5. An electron travels in a circular orbit of radius 5x10™"'m around a bare nucleus of C'*. How large is the
force of attraction on the electron due to the nucleus?

(A) 1.1x107* N Fa ?wo‘? (éx I-6xi0 ?)x(/ oxig'?)
55x107 N o~
3.3x10‘8N G Xt “)

D) 44x10°N -
(D) 44x — 5-5XIO7N

6. Diamond is made up entirely of the carbon atom (C'>. How much charge does one carat (0.2g) of diamond
carry if all the electrons are removed from it?

(A) 4500C cdomie moss = Z&O_L’ 23
C(B)9600C no. of moales T, | mel = 62300 edwns
(©) 13400C ) ‘

(D) 84200C na. 'Z e w | odome =

2. ~{
Tel ehorg o Oli‘xé-ox/o 3 6 x 1.6 X106 q=%oo a

7. The diagram shows four point charges. The distance between the two +q charges is three times that between
the +2q and the charge Q. The repulsive force between the two +q charges is equal to the attractive force
between the charge +2q and Q. The value of Q is

g
+2q o o Q

o Y (225“ _ﬁ
tq & ——————— —— 0 g

@—4/18 l&ll ’/171%|

B) -¢/9 . A= =
() —af3 At rechpe —f-wc,\ < A= E %
D) =99




[image: image3.png]8. A point charge of — 4nC experiences a force of 604N due north when placed in a certain location. The

- electric field at that location is ~ s ~
2 I: - ? & 5
(A) 1.5%x10° N/ C due north - ”:‘) 6‘03(/0’\ L"M
(B) 1.5x10° N/ C due south I€ |= 57 = = 15xio Mg

4x1679
(C) 1.5x10* N/ C due north

R J N
1.5><104N/Cduesouth del 9 v m@ré&.-«/ E oo F ore

9. A small test charge g, is placed at a point P near the dome of a van de Graaf generator. Which of the
following factors has no influence on the electric field at P?

(A) the charge on the dome
(B) the radius of the dome
@the charge g,
(D) the distance between P and the dome

10. The diagram below shows two charged sheets. The top sheet carries a charge density of
+5x1077C/m®while the bottom sheet carries —8x107 C/m*. What is the magnitude and direction of the
electric field at a point above both sheets?

1
&; el O __Sxio -5 +y
Jes [€x LE, A x &4 gt 82410 /c, “p
x1077C/m? _ Qxio T Y
5x107'C/m }EB\* m’l = .52 x(0 N/L m
-8x107C/m? x §-88xlp
~I
E )¢ ng gz traael.
1.7x10“N/C down o Y
(B) 1.7x10°N/C up € |= 1§1-16]) = 17 xi0 “/c,

(C) 3.4x10°N/C down
(D) 34x10*°N/C down p

11. Which of the following statements regarding electric lines of force is false

(A) They cannot cross each other
“(BY)They are the paths of charge particles
- They yield information on the direction of the electric field
(D) They originate from positive charges and end on negative charges, including charges at infinity
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[image: image4.png]12. The figure shows four point charges at the corners of a square.

-q 1q

-q +q
The direction of the electric field at the center of the square is
(A) upward
downward
pointing left
(D) pointing right

13. Sketch/six glectric field lines for the charge distribution consisting of a point charge +3q and another of -2q:

14. Describe in your own word why tiny aluminum foils are attracted to a comb after you have used it to comb
your hair.

r Comt carrd, hecli changa from Jrieline
Move menX o fret 2helioms wi frls cowars W‘L&%‘W_
The attraeliog fovel fpnm Ohw Chmde o J- Lo fods
o WWWW&'&C&W%
G Pf—fx:m»t}_ o bk Chasge,



[image: image5.png]PART B (30 points)

~15. The diagram below shows two point charges gn the x-y plane. The charge A is +12uC , and is located at the
point (0,0). The charge B is —84C and is located at the point (1,0). The coordinates have the unit m (meter).

y
o
FA
P
\/?: v
3 7 &
N —— 7 ~Pc
[rpm€ A B x
P, I
(a) (5 points) Find the magnitude and direction of the electric field at the point Py, with the coordinates (— 3,0)
~6
32
)SA\=?’”°?"'—1;—'L°— = Jixi0” Mo —x.
Is, l:‘?J(loCix Fx 107+ 7y
B T = ¢oxip Me +x
| ~ ~ 2
€= 1€ -1, |= 25x10” /e ~x

b) ( 5 points) Determine the coordinates of the point on the x-axis where the electric is zero.

! g ~ ~
—~———— a 3 /A_/ift% = & @xlo‘
A~ 8 P x (-1
R =2
x x* (x~n~
SV EN VA ~ > ~
= —) = = ';J-\.‘f-
X | ST (%= = /5 x e o $
(c)( 5 points) Find the magnitude of the electric field at the point P, with coordinates (1,1)
A—P,_:\[Z BP= 1|
~5 2 o g ~{ 2
1§ 1= 9”09)(% = Pexio We o %= X0 xfil'g =72x0 M
~ . 'Y 3 = Zé))( [OJ y
CAX €] tnat® = 2&x/0 N/c_ @Aa ¢
Egx= 0 Eg.(7= *7LJ(IOJ Mo
€ = 3810’ Me E(? ~ =7%x16” Me

~ | T 3 4
,t\‘\/ext*&p‘ :\/ st ratxi’ = H b M =sxo ’\/L
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[image: image6.png]16. The diagram below shows two 30cmx=30cm sheets carrying electric charges of opposite signs but with the
same surface density. The distance between the sheets is 2.0mm. An electric field of 25 N/C exists between the
_ sheets. It is found that when an electron is releaseg from the left sheet with zero velocity, it is accelerated
toward the right sheet. '

30cmx30cm

< -—>
2mm

(a) (5 points) Find the total charge on the left sheet, including the proper sign.

lEFEl Lo~ sek @ omig™ s =aalxie ST

latl=YolA = axbxicOn 30 15" "
= 30xi0''c O=-duxio & &
efeetra, &/K}MM‘M, m'ﬁvrﬂ
(b) ( 2 points) Sketch some field lines between the sheets on the diagram v o Al }/L/(\ .

(c) (3 points) Determine the acceleration experienced by the electron
nd ~id
b= F = eE = [bXx (0 Q’x w = 40xio N

- F _ 4oxup*® s
& m(“W=‘+.LI-kIO "/

(d) ( 5 points) Find the speed of the electron when it reaches the right sheet.

v(-):O
QA = 4410wk
x= 2 x073

—_— 4
= IS - 3
v \\/V,-ﬁl&,& = Javesxis S mis® = 13x0 M4




