PHYS 102: General Physics 2 KOC UNIVERSITY Spring Semester 2013
College of Arts and Sclences
Section Quiz 1 14 Februavy 2013

Closed book. No calculators are fo be used for this qulz
Quiz duration: 10 minutes

Name: Student H): Signature:

Two identical charges of +q are placed at x = +d on (he x-axis, Determine the position
and the value of the maximum electric field on the y-axis. (The constant in Coulomb’s

.1
law is —
X 4m*.,)

Solution:
A E=Efi+ 0y
Ey = 0 because of symmelyy.
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To find maximum of the field we use 2—E =0.
This gives (d? + (y = d)?)¥? = 3(y — d)(d? + (¥ — ANV =0

2A0y~d)i=d*ory=d+ % (position of max E-field)

The max. value of E-ficld is: Byyex = — 5.
0
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A wire of extends from x = d to x = d + L. The wire has uniform charge density A per
unit length, Determine the sign and the magnitude of a point charge that must be placed
fo x = —d such that the electric field at the origin is zero. Determine the magnitude of

the point charge when the rod has infinite length in the +x direction. Put ;18— = k in your
0

calculations for simplicity.
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Three identical particles, cach of mass m and charge +q are fixed al the ends and at the
center of a rope of length 2d as shown in the figure. The rope is fixed from one end
(including the particle at that end) to the ceiling. If the ratio of the tension in the upper
half of the string to the tension in the lower haif of the string is 3/2, determine the charge

q in terms of other quantilies. Put e k in your caleulation for simplicity. Leave the
o
pravitational acceleration, g, symbolic (i.e. do nol put ils value into your caleulations).

L L | 3

Solution: The forces acting on the 1% and 2" particles are shown below.

O ===

T, |gi\ Fip
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| \L L mg

mg Fyy Py

T] =mg + F21 + Fgg,
T;: = “F-lz S Tl + F-;, + myg

Note that Fyp =I5y = Fap = Fyq = 5— and Fia = Fy, = Subsmutmg
12 21 7= 32 = I3
2
Tz 2mg s 7 7 =2 Byl  5kq? _ [4mga?
——“—=--—-—“—m-, olving for q: 252~ = mg. = J——-——-
T "'91_51;;2 3 1] I 3732 g q s




PHYS 102: Generaf Physies 2 KOC UNIVERSITY Spring Semester 2013
College of Arts and Sciences
Section Quiz 4 14 February 2013

Closed book, No caleulators are to be used for this quiz,
Quiz duration: 10 minufes

Name: Student ID: Signature:

Two particles have the same mass m but opposite charges +q. The particles are fixed at
the euds of two equal ropes of length d and suspended from two points separated by 2d
as shown in the figure. Under a uniform constant clectric field Ea applied externally in
the +x direction the particles stay vertical in equilibrivin, Show on the figure which
particle is +q and which one is —q. Determine the magnitude of the clectrie field,

‘Then (he magnitude of the electric field is reduced such that cach rope makes an angle of
309 with the vertical. Determine the new distance belween the panticles,

1 ] 3 4 alan . . -
Put W ¥ k in your caleulations for simplicity. Leave the gravitational acecleration, g,
o (]
symbolie (i.c. do not put its value into your calculations).
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Tor the rope to slay vertical, the horizontal force must be zero: gE, = FETALS By = o3
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Ayew = 2d(1 —sind) =d
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Given two equal bul opposite sign charges ¢ with a fixed distance d between them,
How would you put these charges in the x-y plane such that the electric field gencrated at
any point on the x-axis is only in the +y direction and ils magnitude is maximum at x =

; v ; 1 y
0? Draw your configuration and show that the conditions are satisfied. I'ut el k in
1]
your ealeulation for simplicity.

Solution;
The x-component of the electric field must vanish. ‘That
is the electiic field generated by each charge must have
equal but apposite directed components on the x-axis.
3 This configuration is shown in the figure.
dg
412 \\ E=Ei+ Eyj
: dl e Sy Iy = 0 because of synumetry.
2 ’ N et _ g _dyz . d
/ By = Esing = k"o “‘dzﬂzl_ kq ey
d
q E ZkQ|m(d2‘§‘.'('2)3/z
To find maximum of the field we use g% = {), This gives
ar _ L3 - : =
— = kqd Wy = Othatisx = 0.
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A 120° circular arc with radius R is positioned with ils center of curvature at the origin
as shown in the figure, The arc is symmetric about the y-axis and il confains charge Q

distributed uniformly. Delermine the electric ficld at the origin, Put ;:s— =k in your
1]

calculation for simplicity. (Hint: use the limits of angular integration from % to é';)
A y
\ x’
N r'd
R, . )f

Solution:
E=Ed+Eyf

4y dq Because of symmetry of the arc about the y-axis, the
x-component ol the electric ficki is zero.
0 dby = dE sing
~ ¥ kd
s ” q
R ~ N )’ i( df = R_?
" _ @ _3Q
(IE‘/ dg = deﬂ s do
3k
dly =22 5in6do
50 L 2nR
30 - 3vV3kQ
E y _— i = r— s
Loy, j% sinfda 5 2




