width is W = 6.2cm. [nyaer = 1.33].
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NAME: S

L. Refraction of Light (20 points).
The observer in the figure is positioned so that the far edge of the bottom of the empty
glass is just visible. When the glass is filled to the top with water, the center of the bottom

of the glass is just visible to the observer. Find the hejght” lass, given that its
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2a. Diffraction from a single slit. (8 points)

Monochromatic light from a distance source is incident on a slit 0.8 mm wider On a
screen’ 3 m away" the distance from the central maximum of the diffraction pattern to the
first minimum is measured to be 1.25 mm. Calculate the wavelength of the light.

V\J'J 0% om = M\O"ym

Ol + -y - —
o r Qe - 1\,16:\m L—: 5 .- v
e P . =) 2908
2™ y=1.29»m
~ N < T dan < L_%;S___)ﬁ_’g:—gﬂ’)
: SR e T, 024
A= sine W= 5in( 029 - ¥ X 1O Ty

>

N = 333 %O
2b. Diffraction and interference. (14 points)
An interference pagtern is produced by monochromatic light incident on two identical

parallel slits of width a and separation (between centers) d = 3a. Which interference maxima
- |
Ay m; will be mlsilng in the patt?x% )

%ol
f
T\"Q, brar oo /@cx..i"ﬂ:}of (e e NNEXINNC WM e peen.

_"_‘_f 12

2c. (6 points) If the two-slit experiment were done with white light, what would be seen?
A RLAVA Lavs LGN A\ e dwey

o nk e adn
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3. Relativity.

A spacecraft of length 100m (as measured by a person on the spacecraft) travels away

_ o= LGIGTIVN

from earth with speed 0.7c relative to the earth. o= O e
3a. (12 points) Calculate the length of the spacecraft as observed by a person in the
earth. L=7 .
u= Q.

T e .
éﬂ//-; Q. (%} Zoa U\(Y

_—_——E
L= \,_0\) | VU._
(007

TheN - 4q
L= 7l o

3b. (12 points) If a person in the spacecraft measures a time interval of 8s, calculate the

measurement of the time interval for the observer in earth.

i:g %g

AE:»&?_ = &s :\/\?\

E—
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4. Relativity.
4a. (7 points) Describe some of the everyday consequences that would follow if the if

the speed of light were 10 m/s instead of its actual value.
Whain U Yura on o et BUIWEN
D Wi To e Qaa
longer hime B RImsomy fov i W19 !

Pha Funes on e TV Lsaald come. ‘\’h\/(.zu?)\”\ (N o
MINO N - g

[ ’1‘

4b. (7 points) Some distant galaxies are moving away from us at speeds greater than

b8 L\“)Qu\(‘"\ '\‘G\b{ O

0.5¢. What is the speed of the light received on Earth from these galaxies? Explain.
Tha 5(\@,LJ\ o nqv\\— r@wwo\ o0 e@f\“\n Erorm Yhe s
‘ o N U Y-S WS S IV
ayux\t\ D 3.0 x\ (s . G

5")<,{d§ ave CMC'H %u\ckxﬂ \BW\Munn
f’Q“v()& Ao e St

oY s Pt% o Yie

ENENY e VIERD o Qi

4c. (7 points) How would velocities add if the speed of hgh were in mtely large7

e e 3()&:(:1\ ot (\%\/\\ 2OS \Y\G\M\Lﬁ/j ]ch:gc vela Q:\B
ad dihons  weau\dl e, Necdless .-wg

e

4d. (7 points) T'wo events occur at the same space point in a particular frame of reference
and are simultaneous in that frame. Is it possible that they may not be simultaneous in
another frame? Explain.

V(S . X % ‘4' A V% ol ’FAO}/ Q/KO\,—Y’\\P\ C i \€ (€N J‘\L/Q)V‘\ )Q
o) esk s 5 ﬂtnwt b QVWW&Y\MWMW VAR Ghtning bolts
'\‘l’\ (e} ‘\ < Ccal i’(‘iC,\ C "r‘ <. u({ VY < l‘)r\ (:_Q~ %\al Yy -\».. \‘ &\&_,ka ‘K_i‘\)c‘h\\ d
aviMe & v hran simulbeveousic Yo dur (f the tveanmy s
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TEST # 2. PHYS 204. SPRING 2001. 03/13/01

NAME:

1. Two point charges ¢; = 6.8uC and ¢ = —5.1uC are 0.10 m apart. Point A is midway
between them and point B is 0.08 m from ¢; and 0.06 m from g, (see Fig.). Take the

potential to be zero at infinity.

(a) (10 points) Find the potential at point A

U= A% = (220640 /=)t Ry
O OTan f\/; %05666“/: ?,05 io
- M -G16980 V=_a1 v |
Vo= A
(b) (10 points) Find the potential at point B
‘ v
\{—:‘l"%/ = }CDL{H/J
' e =D
U=k =X RUIsD v
) 0 06 +~

(c) (5 points) Find the work done by the electric field on a charge of 2.50 /ﬁhat travels

from A to B.
] - :/// B ' :
Wins AVi- GV = g U = 0.6 g #

MQMN‘\QWM W% l !

Wie &



2. In the circuit shown below,

(2) (10 points) Find the equivalent resistance of the circuit

R=-Rbon

(b) (4 points) Find the total current I from the battery

\/ IAVASIN S - |
1= %

(¢) (3 points) Find the equivalent resistance between points & and B, and the voltage
Vag between the points A and B.

RM? :%m _ )
LT e 15TV
OO

(d) (5 points) Find the power dissipated by the SQ resistor.

5. TlR- T WA W
R

E

—

(e) (3 points) Can you replace the combination of resistors (all of 1a) shown below by a

single equivalent resistance between the points A and B. Explain

\94 k. uf .
D R ‘\‘-




3. Consider two long straight wires separated by a distance of 2 m as in the figure. The

wires carry currents of 54 in the same direction as shown in the figure.

c;{re L 20m wice L
e
(a) (15 points) Find the net magnetic field (magnitude and direction) at point A. Show

the direction of the magnetic field of both wires and the total magnetic field in the diagram.

et . -
(})f/bo’.\: Bt 20 Sh - 2o/ T
E‘_‘UF( S 4 3
'@L: 2w /OJ'} I - 33 /O /

S
2 m

—

: 3 /O"}/ v

(b) (10 points) Relative to the wire 1, locate a point on the dashed line in the figure

where the total magnetic field is zero. (Hint: the point is located between the two wires).

(T Lomel t% W@ b



4. A circular loop of wire is in a region of spatially uniform magnetic field as shown
in the figure. The magnetic field is directed into the plane of the figure. Determine the

direction (clockwise or counterclockwise) of the induced current in the loop, when (explain

your reasoning):

wile T

(a) (5 points) B is increasing

) Cow

(b) (5 points) B is decreasing

(c) (5 points) B is constant with value B,

]

@_,Q - 00 o,mm"k

(d) (10 points) In the case of increasing magnetic field, calculate the magnitude of the
induced emf if the loop has a radius of 10 cm, and the magnetic field goes from an initial

value of 0T to a final value of 3T in a time interval of 0.1s.

A Y A U S
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TEST # 1. PHYS 204. SPRING 2001. 02/28/01

NAME:

1. A siren S1 emits a wave of frequency 680 Hz with a amplitude of 6cm. Assume that

the speed of sound is 340 m/s

(a) (6 points) Find the sound’s wavelength and the period if the siren is at rest.
g
A > N= U 3wl L g fm
£ 680 ’4;,

'7-: (. L - /(7 /o—;J

(b) (6 points) Write down the mathematical expression describing this wave assuming

that it propagates towards +z.

2(&4,{) = A sn (Qﬂf‘l’; %’Tx)
002 (Gon) on (et - )

(¢) (8 points) If a listener L moves at 170 m/s towards S1, with S1 remaining at rest,

find the frequency observed by L.

L 0]
e e G=ltomfs /020ty
seuce oA
—725 = 550/43

4- & <L+ UZ/U_),,égméQ; /2,%‘9) W%



(d) (10 points) Consider a second siren S2, identical with S1 (they are in phase and emit
& wave with the same frequency), located 4 m to the right of an facing S1. If P is a point (on

the line joining S1 and S2) 2.125 m to the right of S1, determine whether the interference

at P is constructive or destructive.

/j/_ja/: 0.25m - 9‘5 —=n d@‘/gc’é;"

021050 &, A E5om = 0. m
~—>

s, $2



2. A string, fixed at both ends, has a length of 4 m and a mass per unit length of 0.01
kg/m. The tension in the string is 0.25 N.

(a) (8 points) Obtain the speed of a transverse wave traveling along the string.

Q,W;L
O’Zf N S, .

- ool
L ™
F= ©01¥
(b) (8 points) The frequency, period and wavelength of the 3rd harmonic emitted by the
string. f _ -
= O n=> £-3% S gas Hy
AR - ~
2 Um
Aoz V- Sws _2.66m

Q_?, 18}YHD

(c) (7 points) Obtain the wave’s intensity level if the wave’s intensity is 107" W /m?

1= t’“b{i{ T,z 0 W/, x
(‘)' lodB Log (T - loé,&(?\ ): lOc\/&\adp 10 =
= [0 dR
(d) The tension on the string is kept the same as before, but the length of the string is
increased by a factor of 2:
(d1) (6 points) Does the speed of the transverse wave change?
NO .
(d2) (6 points) Calculate the new fundamental frequency of the string. ‘
o _ S /s _ 3 M} =032 Hy.

S o2(au) 2x B 10



3. Point charges ¢; and g of +12uC and —12uC), respectively, are placed 0.10 m apart

(see figure). Compute the electric field cause by gq, the electric field caused by ¢, and the
£,

total electric field (with magnitude and direction) at: ‘M TN =
(a) (20 points) Point A. / \( ’!//
9, © LNFL
B- )}Lg Jo= 899 w00 ’Xé‘l‘i ;T \":
T %&7/ | \\ \5 omex
N\ |
£ = BS. 10N n 52 _gy ot AT IR
| R, S A
c & | : Yy
é = 6% [O __r_\.J_ : : N 1O o —
L C 5 : ) §2 p'z_‘_ /31
i L. 03 sme- pgiom Siy=
m‘ m CJJQ(- —E - ] 3 51’ 132’6-2_
c : 2
Ex i L); 9—‘ 1z
f, £, =24 Jo® E, sina =51 /0°
¢ 3
€ B, coo= L4 10°|-E, sma =T fu o dvde 48 10
2
’.__-
—] G ' ﬂ e X Jﬂ“#‘m
z 4.8 /oW O | on >
"

(b) (15 points) Draw approximately the electric field lines for this charge configuration.



FINAL. PHYS 204MM. SPRING 2001. 05/17/01

NAME:

e You are given 7 problems in this final

* Only the 6 problems with the best scores will count toward the fina] grade. Each

problem counts 16.67 points.

e The grades will be posted in my office (Levich Institute, Steinman Hall, T1IM-12)

Friday May 18 in the afternoon.

Good luck!

Some useful constants:
S
= {\f{’/\./\m W ,

o

K =dy
C = ? /OgM/_)
E(\



la. Electric Field.

In a (z,y) coordinate system a positive point charge ¢ = 2 x 1078C ig placed at the point

z=01m,y =0, and an identical point charge is placed at z = —=0.1m, y = 0. Find the

magnitude and direction of the electric field at the origin and at z =0, y = 0.1m.

b
€, Ew -
At k- )5% A= 899 . ;o"w.@
~ r C
37 1 NS : -
<Ol | ol X ok oign B =0

_8
E,_ 8qq¥ IOqN (YV\.L,‘ 2)‘ /o -
L ct

@‘k" X =0, 5;0'\

2
25 0.0 M

=701 é:ZE\ oI 2 2318 i‘é—
bk ({{; O.(M«)

1b. Electric Potential.

The potential at a certain distance from a point charge is 452 V, with the potential taken
to be zero at infinity, and the electric field is 226 N/C. Calculate the distance to the point

charge, and the magnitude of the charge. Is the electric field directed toward or away from

the point charge?

=
ke, - 226
l:@f% =
Yoo = g » =kl 2
2= - 206 N
N e
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2a. Magnetic force on a wire, and magnetic field. -
A long straight, vertical wire carries a current of 8 A upward in a region with a horizontal

and constant external magnetic field By = 6 T in the z—direction as seen in the figure.
(i) What are the magnitude and direction of the magnetic force on a 1 cm section of the

wire that is in this uniform magnetic field.

- B sine
: 8%‘ . F= FL =S ,_ .
_ ‘M/{‘_’/ £ - 8A. 0.0l m 6T sin S0
Bo < (\Q(“)'Oe .
/ - / 7)( ?_ - O . L('% (\J oA ,.b A\
/ X
ey
w
3 o
,QP'Q
(i) What is the e magnetic field (magnitude and direction) at the point z = 2 cm,
-7
.Z:O,y—_—o. —‘)’/_ /‘(0: L/TTxIO j,{_{L\r\
'%:l‘f’-}: &uto” 7 C’E Lh of
“ 27T ; ?E/‘/Y‘W&Lh

5,(\ 3@5@ ;{,'?/CL.

B.= 6T
B= (67,0, -8- 5T

2b. Can a charged particle move through a magnetic field without experiencing a mag-

netic force? Explain

F‘:%o()/' . S\3
(¢ =0 2 o
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3. AC Circuits. C: 6/ﬂ:

In the circuit shown bellow,

N/
Vig)= ooV sm@m?&)

Xe= '%FQQC =268 ﬁ; 100 \—\f\a

g - (R% Q<L~><¢)L CX,- rréd - ILRSL

222670

3a. Find the impedance

3b. The rms current

: Vv
Vs = 10V _ 30 3
Tems = \ii_. "> 0kh (<

3c. The resonance frequency

S
o v (L

;9\0’« LOQ/’} V\/J



4a. Diffraction from a single slit.
Monochromatic light from 3 distance source is incident on a slit 0.8 mm wide. On 3

screen 3 m away, the distance from the central maximum of the diffraction pattern to the

first minimum is measured to be 1.25 mm. Calculate the wavelength of the light.

U | )
ng =
ﬂ Gaos LU N
(3 3(0’}[\”,»\, QEMA.-
M - ‘ | % |

4b. Diffraction and interference.,

An interference pattern is produced by two identical parallel slits of width g and sep-

aration (between centers) d = 3a. Which interference maxims, m; will be missing in the

pattern. d>‘
< /m
i R Ty = M o i
O - e Ja
. ‘
(yﬁ;ml 7 = Me
ﬁ &ﬂﬁ %0‘ m': Q_)("\(\/
Mg = ’/5) 6, - -

hooowrlowgd we

uﬂﬂmﬂﬁ_&pammmm”ifh white light what would-be-sean?




5. Relativity.
A spacecraft of rest-length 100m (é,s measured by a person on the spacecraft) travels
away from earth with speed 0.7c¢ relative to the earth.

5a. Calculate the length of the spacecraft as observed by a person in the earth.
20 sec.
N o=
Vlﬁ A [ - GT/C )

5b. If a person in the spacecraft measures a tie interval of 8s, calculate the measurement

of the time interval for the observer in earth.

’ T
1.-—@;)

= LML e

5c—The spacecraft fires a rocket towards the earth. The -based observer measures

that the rocket is approaching with a spee : alculate the speed of the rocket relative
to thw ich velocity do the observer in Earth see the rocket move away from

the spacecraft?



6a. The Bohr model.
(i) A hydrogen atom that is initially in the ground level absorbs a photon, which excites

it to the n = 3 level. Determine the wavelength and frequency of the photon.

t

A~

T
= J.- g /- 4 (R = 1. 0%3Fxlo
\ - 2 £ :
K Qgé\’“g coni ok
\ . o> ™ - K
k - [ ‘ & ‘/l\“ R 0.38 (Bol'\f‘ M’Q""’J’
4 10" Hy L
{. 8o o (- \B.Ge) 2
tf = —% = 2 . Ea —t ) F
(1) How much energy in electron volts does it take to ionize an electron in the hydrogen
atom from the ground level? ' c= Fx 08 04/
C= - 3.6 eV

(117) A 12.09 eV photon is absorbed by the hydrogen atom. When the electron returns

to the ground level (n = 1), what possible energies can the emitted photons have?

R e 2%

.ok e/
| . 89 ¢V N 2:’/
.0
lo. T eV o



6b. Atomic structure. Quantum mechanics.

According to the atomic model in quantum mechanics, write down the 18 possible sets

of the 4 quantum numbers (n, [, m, ms) of the hydrogen atom with n = 3.

n- L Mg e
0 O b

3 O 9 .y

7L . -

: ) 5 Fllp

T L e

;2 ~ :
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7a. Nuclear Physics.
The only two stable nuclides with more proton than neutrons are {H and 3He. Why is

Z > N so uncommon?

7b. Radioactive decay.
The number of radioactive nuclei present at the start of an experiment is 5 x 10%°. The

number of nuclei 20 days later is 2 x 10°. What is the half-live (in days) of the nuclei?

N ) Qo
f&_x_[oal = 5& [0 e
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1. Reflection of Light. Mirrors (25 points).

An object 0.400 cm tall is placed 18.0 cm to the left of a concave spherical
mirror having a radius of curvature of 20.0 cm (a) Draw a ray diagram show-
ing the formation of the image. (b) Determine (using the mirror equation)
the position, size, oxjentation, and nature (real or virtual) of the image. (c)
Repeat (a) and (b)Aor the case in which the mirror is convex.
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2.a. Refraction of Light. (20 points).

A piece of glass with an index of refraction n rests on a desk as shown in
the figure. An incident ray of light enters the horizontal top surface of the
glass at an angle theta = 77° to the vertical. (a) It is impossible to have total
internal reflection at point A. Explain why. (b) Find the minimum value of n
for which the internal reflection on the vertical surface of the glass (Point
B) is total. (Hmt the following formulae may help you to solve th1s problem;
sin? fy + cos 92 =1, and sinf; = cosby).

Phele= B= 31"

don il ndes of
(@Q(u‘\im n> L




2.b Lenses (15 points).

An object is a distance f/2 from a convex (converging) lens. (a) Use a
ray diagram to find the approximate location of the image. (b) is the image
upright or inverted? (c) Is the image real or virtual? Explain.

Cr—
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3.a Interference. (20 points).

Two slits with separation of 8.5x10~°m create an interference pattern on
a screen 2.3 m away. If the tenth bright fringe above the central fringe is a
linear distance of 12 cm from it, what is the wavelength of light used in the

experiment?
/2 . 3 e = )

UQ‘ A:@-f)&f&fm‘

o.12m
6‘\09]0: /L
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3.b Diffraction. (20 points).

A screen is placed 1.00 m behind a single slit. The central maximum in
the resulting diffraction pattern on the screen is 1.60 cm wide. What is the
distance between the two second-order minima? (Note that the calculations
for this problem can be simplified assuming that sin @ ~ tan 6. If you use this
approximation explain why it should be valid in this problem and explain
clearly where are you using it. Otherwise, the problem can be also solved
without this approximation.)
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1.1 In the circuit shown above, \o= 1oV

(a) (5 POINTS) Find the impedance at resonance N
_ b @14< Q —Kc)

Hz.

Z=5a

(b) (5 POINTS) Find the value of L at-zesomameeif the resonance frequency is fo = 100

‘30_

Z‘IT‘ LC

i .
. () (sz;)lc

_0.y2 H

(c) (5 POINTS) Find the I.s at resonance.

v Jov  _ W?‘l
IRMJ: ER - d,z 3 l‘b\\




1.2 (10 POINTS) In the circuit below, the generator delivers 10 times as much current

at very low frequencies than it does at very high frequencies. Find the ratio Ry /(R; + Rj).

(Hint: Draw a diagram showing the equivalent circuits at low and high frequencies. Then

calculate the current for each circuit.)

Q) :

Vo s @“"H: )
e 4

Re
T.: M
Rk
j:\‘: -),O :C‘L
Ve _ 10 )_[.b/-
a Rt




helght 1.5 m is located at 2.5m to the left of the mirror. Calculate ] ’

(a) (5 POINTS) The image di‘stancevp_; B (j/// T -F
I R 2 :
74 d ISR B
° ¢ cT 2m  2:0m 19m N
(b) (3 POINTS) The magnification W dco=dom X
/m= "',C,—Ll = - 6/
o

(c) (2 POINTS) Is the image upright or downright, virtual or real?

3 reel

(d) (5 POINTS) Draw a ray diagram.

2.2 (10 POINTS) A point source of light is 54 cm below the surface of a bo_dy water.
Find the diameter of the largest circle at the surface through light can emerge from the
water. (Hint: the index of refraction of water is 1.33, and think{i}:x terms of total internal

reflection)




3. Number of Interference Fringes in a Diffraction Maximum. Consider the
intensity pattern produced by two parallel slits with width g and separation d.  The figure
below shows the intensity pattern produced by the double slit with finite width. Notice that

the central diffraction maximum contains exactly seven interference fringes, and in this case

dfa = 4.

AN

)
(a) (20 POINTS) What must the ratio d/a be if the central maximum contains exactly

five fringes? _ ‘ S AU ok Q«;‘—"&t'
B ek |
(X/&Nﬁh \,GX O

' by
N > o
A - 3 V“\i"/s \9 % 9\“"@9 O-—
a o g,% o
N T " ST
* [~
)
gt Lo fw&r@‘) 5 .Y

(b) (5 POINTS) 16*; many fringes are contained within the first diffraction maximum

on one side of the central maximum?

gl



4.1 (8 POINTS) The positive muon is an unstable particle with an average lifetime of
2.2us (measured in the rest frame of the muon). If the muon is made to travel at very high'
speed relative to a laboratory, its average lifetime is measured in the laboratory to be 19us.

Calculate the speed of the muon expressed as a fraction of c.

At:lq/us
2.2, - C,U/}_:,: 0./

/e? -S:_‘;_'_—A:';/v ZL

4.2 (8 POINTS) A spacecraft flies over the earth at a speed of 0.8¢c. A scientist on the
earth measures the length of the moving spacecraft to be 86.5m. The spacecraft later lands
on earth, and the same scientist measures the length of the now stationary spacecraft. What

value does the scientist get?

U= 0.8c¢
Lo‘: L = E6. T = l('{('( 'm

—

4.3 (9 POINTS) A spaceship moving relative to the earth at a large speed fires a rocket

toward the earth with a speed of 0.84c¢ relative to the spaceship. An earth-based observer

measures that the rocket is approaching with a speed of 0.29c. What, is the speed of the
", s e J 4 2ty Lo
spaceship relative to the earth? 'S }(\"f— .S?uwl"\-f o X\:’S Buody or D ?WM“

? Ugrs = O %({C
< _
Uz

.= 0.149¢C
T ?/C\ B oo = Ups + Use
-7 Re
>) Use~™ \+ Ups Use
s S | | , ct
L,. frovng Sty Usz= Usk +Uke _0Alc
i SR
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@nﬁm& : EXAM

1. The figure shows four situations: 1 and 2 involve pairs of current-carrying loops while 3 and 4 involves pairs
of current carrying long-straight wires. The currents travel in the same direction around the loops in situation 1
and the opposite direction in situation 2. The currents travel in the same direction in the straight wires in
situation 3 but in the opposite directions in situation 4.

Regarding the fofces acting between pairs loops (the forces between the loops in 1 or the forces between the
loops in 2) and pairs of wires (the forces between the two wires in situation 3 or situation 4), which of the four
situations display attractive forces?
(a) 1 and 4
(b) 2 and 3

J and 3

(d)1and2

(e) 2 and 4

Spring 2009 -1- v85.0012.002



2. A9 volt battery and a 15 §resistor are connected together producing a 0.6 amp current through both of
them.

+
oV — §159
]

The circuit is altered by the addition of a 4 §) resistor connected as shown:

[

+—-
9V — §1SQ §4Q
-7

What change in the current flowing through the battery results?
(a) Current through battery increases by 0.2 amp.

(b) Current through battery decreases by 0.44 amp.

(c) Current through battery decreases by 0.6 amp

¥Current through battery increases by 2.25 amp

(e) Current through battery increases by 36.0 amp.

3. Consider the network of four resistors shown in the diagram, where R;=2.00 Q, R,= 5.00 Q, Rs=1.00 € and
R.=7.00 Q. The resistors are connected to a battery with a constant voltage of magnitude V=6.0 Volts. What is
the current going through the battery?
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Av"v;\‘l
R, § Ry
Eg AP
v Ry
a)0.46 A
b)0.77 A
c)0.63 A
d)0.40 A
e)042 A

4. The electric current through the battery is 10 amps in the circuit below. The resistances are indicated in the
figure. What is the equivalent resistance of the network?

14-0 \
1-

R, =100Q

Copynght Adcison Waesley Longman, Inc.

(a) 2.25 ohms

(c) 3.55 ohms

(d) 5.55 ohms

(e) 0.81 ohms
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5. The figure shows a point positive charge moving in the +x direction. A circle of radius R has been drawn
around the charge with four points selected and labeled 1 to 4.

Rank the magnitudes of the magnetic field created by the moving charge at these four points, from largest to
smallest.

(a)Bz>B3>B1=B4
(b)Bg>Bg>B4>Bl
(¢)B,=B,=B3;=B,

(d)B,>B,>B;>B,

4>B3 >B,>B,;

6. Rank the masses of the three particles, which have the same charge, that are accelerated across the potential
difference before entering a uniform magnetic field pointing out of the page from largest to smallest.

+ AV -

i

Detector [{

(a)m; >m,>m;
(b) my > my >my
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(C) m; >msz >m;

@m3>m2>m1

(e) my, >m; >m;

7. An electron, mass is 9.1 x 10”' kg, moves through a magnetic field whose magnitude is 0.55 T. The angle
between the direction of the electron’s velocity and the magnetic field is 75 degrees. The magnitude of the
velocity of the electron is 2.5 X 10 meters/second. What is the acceleration of the electron?

/ a) 3 x 10° m/sec’
(b) 1.8 x 10" m/sec’
(c) 2.2 x 10" m/sec’

(d) 8.1 x 10" m/sec’

() 2.5 x 10™ m/sec’

8. The figure below shows two currents, I, perpendicular to the page, one current coming out and going into the
plane of the paper. The currents are in the form of very long straight current-carrying wires. What current,
perpendicular to the plane of the page, just as these two currents are, and passing through the point (-x, 0) in the
plane of the paper would make the net B field at P zero?
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X1

.
—®

Cotyn 2554 Pranos Edmaion . a2 kb V.

o current in a line parallel to the two shown in the figure and passing through the point (-x, 0) can cancel
the field produced at point P by the two currents shown in the figure above.

(b) 21

2

()

a+x

2a*
a? +x2

()

2

(e

a’ +x?

9. What is the voltage difference A Vi, = V3 - V,?

AV, =30V _J2 @20V
le AV, =50V
(b)-10V
/ > ©) 30V
AV,
b €778 e et bt o e B 4
(d-30V
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10. What is the magnitude of the potential difference between points A and B?

— >
*A
%[ » > £ = 100V/m
o
Ba
o ==
7em

@7 \%

(b) 760 V

©3V

@d1v

(e)40V

11. The wires in the figure below are all made of the same material. Rank n order, from largest to smallest, the

resistivities j< . to {'e of these wires.
L

2L 4L

@ >8> (>0 s
®Rs>{> (2> 0> (s
© 4i>0> 02> 5> 05
@p.= = b= b=p:
e f> e4>(>2> > {
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Velec = Lg
4re, R
V;:lec = 1 gl—
i 47580 4
E =2
ds
DV..
Ewire = Vere
L

5r
AV =V,-V,=-[E,ds

AVb , = ‘/Vchem =f

a

AV, =AV, + AV, +%

AV,
A
C= OE
C = xC,
AV,
AV, =Ed=ﬂd=( cl
K K

E,=T
80
17 indeuced
E. = fheeneed.
induced 80
1 1 1 1

— =t —t—
c., C C, C,

eq

C=C,+Cy+Cy+-

Exam 4 Spring 2009 Formula Sheet

1
M=E 0E2

DV, )*

PR=IDVR=12R=(
P=1IE
L
V4

J=
P

~|= 8

1
o)

K=¥mV
Y =Y, + Vo At + Yo, (ALY
F=ma
a=v/r
W=mg

1
4re,

=8.99 x10° N m*/C?

2
£, =8.85x10"2 S
Nm

=47 x107 —
H, A

e=16x10"C
g=9.8 m/s’
electron mass = 9.11 x 10°' kg

proton mass = 1.67 x 10% kg



