PHYS 212 First Hour Exam  Name _ |
February 15,2005 Problem Session:
: | | Hr Instr

Show all work for full credit! Answers must have correct units and

appropriate number of significant digits. For all the problems (except for

multiple choice questions), start with some combination of (a) a fundamental
~ equation (b) a sentence explaining your approach; or (c) a sketch.

e=16x10C k=899x10°Nm*/C? p, =47x107"N/A? 1eV=16x10"J

1. (10 pts) You charge up a balloon by rubbing it on a sweater,
and hang it by a thread from the ceiling. A friend of yours
takes great care to hang another balloon nearby without
rubbing it on her sweater, or charging it in any way. This

~ means that there is no net charge on your friend’s balloon. At
equilibrium the balloons hang as illustrated. Explain the
origin of the attractlv\\;c/force between the balloons.
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2. (10 pts) The electric field at several points along the x-axis is indicated in the
diagram. (As is usual, the length of the vector corresponds to the magnitude of the
. field at the position of the tail of the vector.) The magnetic field is zero in this region.
- Calculate the magnitude and direction of the force on an electron traveling to the right

~ (positive x) at a speed v =2.0x10%m/s at the instant that the electron is at pomt A at

x=+42m.
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3. (12 pts) A simple motor consists of a circular coil
of wire with 100 loops and a radius 2.0 cm.” The B
coil carries a current of 3.5 A. At a particular
moment in time, the coil is in a uniform magnetic
field with magnitude 0.3T, as shown in the
dlagram

(a) Calculate the magnitude of the torque on the
coil at this moment. .
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(b) Circle the choice below Wthh best shows the d1rect10n of the torque at this-
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4. (10 pts) Two charges, ¢, =—24C and ¥ . (2,0 |
g, =+2 yC are located on the x-axis in the | ' : / g2 = +2 uC
villus‘t-ra‘ted positiqns. _ v ' | g
- Calculate the magnitude and direction of the @ =—2uC z=4m

total electric field due to g; and q- at the point
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S. (8 pts) Copper has a re31st1v1ty of 1.7 x 10 Qm A 50-m long copper wire isused
for a remote-controlled race-car. When a current of 1.3 A goes through this wire,
there is a potentlal difference of 0.8 V across the wire. What is the resistance of the
wire? -
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travels in a circle of radius R around another positive O

6. (12pts) A pos1t1vely charged particle with charge o _ R
: Q1 P '
-~ charge Qat a constant speed v. The charge Q> isheld -~ 4 WA
in place so that it cannot move. The entire illustrated ~ 7 / - R

: reglon isina umform ‘magnetic field B dlrected into the

- -:__a) Draw a force dlagram showmg all forces actmg on 7\\;_
‘ the charge Q1 ,

: (a) Determine an express1on for the magmtude of the magnetlc ﬁeld Bi in terms of
the speed v, the radlus R, and the charges (Orand Qz
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7. (12 pts) Two long wires lie in the plane of the
paper and are separated by 10 cm. They each
carry a current 2.5 A with one directed toward the
top of the page and the other downward, as shown
in the diagram. 15A 25A

(a) Determine the magnitude of the total magnetic ' : S 4

- field produced by these wires at the point P, a '

distance 10 cm to the right of the right-most wire.
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(b) Circle the choice below wh1ch best shows the direction of the total magnetlc f1e1d
at the point P.
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8. (/8 pts) A straight line of charge lies on the y-axis ,
- between y =—aand y=+a. The charge density on y=+a- 1
the line is A =4y . Note that this charge density is a ! '

function of position - it is not uniform. Indicate the L B
direction of the total electric field at point P due to the

line of charge. Explain your reasoning. (Qualitative T Tt N
reasoning and dlagrams are sufficient to answer this S S ( I )’ J AE_‘n _

question.)
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9. (8pts) A proton is ejected from the large flat conducting surface on the right inthe
figure. This plates is maintained at a potential of - V3 = -10,000 Volts. The proton
starts from rest and is accelerated toward the middle large flat conducting plated that
is maintained at a potential of V2 = -35,000 Volts. : a

Calculate the kinetic energy of the

~ electron immediately before it slams
the plate maintained at
V, =-35,000 Volts.
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'10:- (10 pts) The illustrated line of charge = -
Ties parallel to the y-axis and has '
constant linear charge density 2 pC/m. -
Fill in the 4 boxes in the following
" expression for the x-component of the
electric field at point P. Leave your
_answer in a form that could be evaluated
by a computer or. calculator to give the
- correct answer. (You may use extra
space elsewhere on the page if
‘necessary.) '
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