Physics 1520, Fall 2013 Name: \_\/_e? e
Quiz 5A, Form: Date: [

To specify directions, use the coordinate system shown below where 4 is to the right, -y is toward the top
of the page, and +z is out of the page.
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Note the following terminology for directions:

e to the right (4x)

to the left (—z)

o upward or toward the top of the page (+y)

-

downward or toward the top of the page {—y)

out of the page (+z} (O
into the page (—z) &

Section 1. Multiple Choice

Questions 1-3: A piece of metal has a velocity in the +y direction through a region of uniform magnetic
field in the 4z direction.

1. In what direction is the magnetic force on a mobile electron that is iILEhe metal?

{a)  to the right ALY

@ to the left s
{c) up, toward the top of the page :i CRE
(d}  down, toward the bottom of the page Frite,

(e)  None of the above because the magnetic force on a mghbile electron is zero.

2. Which of the images below shows the separation of charge (if there is any) on the piece of metal due
on mabile electrons in the metal?
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3. I the block of metal is 0.1 m on each side aud if the magnetic field is 0.5 T
B

battery)? P
(a)  0.075 m/s = \/L@
(b) 0.13m/s - {&yl/
(c}) 0.75m/s /= .,.-E:* e ..;)
(d) 3.0 m/s [ L (o) (0,577

@ 30 m/s

, what speed is needed for
the emf across the block (along the direction of charge separation) to be 1.5 V {the equivalent of a AA

Questions 4-3: A coil of wire is connected to a battery. A switch can be opened or closed in order to connect

and disconnect the battery.

COpen or close switch.

EL e —

A second coil is connected to an ammeter which measures current in the coil.

4. Suppose that the switch is closed and remains closed. While the switch remains closed and the current
in the top coil is constant, what is the direction of the induced current at point A in the bottom

coil?
(a)  out of the page
(b)  into the page

@ Neither of the above because the induced current is zero.

5. The switch is the(dzpened. During the brief time interval that the switch is being opened, what is the

direction of the indueed Current at point A in the bottom coil?

(a)  out of the page
into the page
The induced current is zero.

(c)
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Questions 6-8: A region of uniforn magnetic field exists in a cirele of radius 0.02 m. A squate circuit of
length 0.05 m is centered ou this region, perpendicular to the maguetic field, as shown. Bulbs A and B are
identical,
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At & certain instant of time, the magnetic feld has a magnitude of 2 T and is increasing at a rate of 0.1
T/s.
—_—
0. Whet is the direction of the induced current in the wire loop? _/_\_[b 5

(a)  clockwise o
counterclockwise o '{:"é

(¢)  None of the above since the induced current is zero.

7. If we define the area vector for the wire loop to be into the page, then the magnetic lux through the
wire loop (the circuit) at this instant of time is:

S
{a) 1.26x107 T -m? - J e !
(b) 250 %1071 T.m? & ?Ki_{r 5 @ ?
(c) 5.00x1073T.m?* - Q { )Cﬁ)(@,dﬁﬂ}
(j ) 2,51 x 1073 T.m? N — 1
= O; U C) { ?/ % + bt

{e) 2007 -m?

8. What is the induced emf around the circuit?

pa—— ~J
1.26 x 1074 V ;o A - ,/.%f_ﬁ_ A cerd

(b) 250 %x10"1V _ AT AT
(¢)  500x1073V
(dy 2511073V
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9. A rectangular wire loop is moving toward a long, current-carrying wire. In what direction does the

induced current flow in the rectangular loop?
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b counterclockwise — N
¢}  Neither becanse the induced current is zero. L= ()

(a)  clockwise

Questions 10-14: A positively charged particle is at rest at the instant shown below. A short time interval
before this, the particle was moving with a constant velocity, During the brief time interval that it slowed
down and stopped, an electromagnetic pulse was created.

10. What is the direction of the radiative electric field at location A when the electromagnetic pulse passes

location A7

(a) +z ?Mﬂ%\&j & ‘?g »} rgM/Q§ w« g‘jw”?é L-:J&’sf"rl’ff

- ;
(b) == I Vi
o e F ; A AP
(@) = Frow 5 it = ok pofile
(e) -y

11. The electromagnetic pulse is traveling radially outward from the charged particle. What is the direction
of the velocity of the electromagnetic pulse when it passes location AY
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13.

14,

15.

16.

17.

What is the direction of the radiative magnetic field at location A when the electromagnetic pulse
passes location A7

(a) 4= S
() 4=z = -
(d) —a E [eed /
(e) -—v

During a time interval that your cell phone is emitting electromagnetic radiation (in radio frequencies),
the electrouns in the antenna of the phone are

(a)  at rest and remaining at rest
{b)  moving with a constant velocity
accelerating

If point A is 2 m from the particle, how long does it take for the pulse to reach point A7

@ 6.7 ns — [’/
(b)

.0 ns ‘j\_‘f“ P
- s :/
{c) 3.0ns 67/ ng .~ 7/\( g o
: - ’ & -~
(d) 20ns A T = T e <
¢ L/ Zxen’ 5

(e) 33ns

The energy levels for a certain quantum system are 1.0 eV, 4.0 eV, and 6.0 eV. Skeich an energy
diagram. What are the energies of the photons thal can possibly be emitted by the system?

IBE = Fort
{(b)  5.0eV,7.0¢V, and 10.0 eV - '
- - /,r: - .
(c) 2.0¢Vand3.0eV r e G- = 7 e
2.0eV, 3.0 eV, and 5.0 eV /’4‘; ol f] ~ (.:r - = y(: L/
{e) 4.0V and 6.0 eV = e/ = 3§ L
o 7 - o ) Ne

It is possible for a small current to flow through the filement of the bulb yet the bulb does not give off
vigible light. In this case, its peak wavelength is in the

(@) 106V,406V,and60ev (GO

\

(a) UV region —— l@ : . ,,f : ff} Vi
(b)  X-.ray region -L"/E oy "'% /3 K‘:’:fj SN e N o
(<) violet region af Aw 7‘£ A g ¥ gﬁwﬂ bt :m:,zéwryf,’; o /‘..g: » Frea
(d)  red region S (/ - g 1
g — . o .
IR region /{“/: ~ =Y pord e [ \L, /LA 7 .

Suppose that you measure the fpectrum of a glowing filament of a certain light bulb. You fnd that
the wavelength of its peak is 610 nm. What is the temperature of the filament?

(8) 170K k w) - 5o ~3 g K
, - R e st
fj)) 2100 K , ﬂmﬁ
c 4750 K ;
(d) 6100K 7 G T e '
(e) 5230K / = ——
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18. If you increase the temperature of the filament of the bulb in the previous question (by increasing the
current through it), the wavelength of the peak will be

{a)  the same as before. L ”/_‘“ T e £ s T /j\/ )»i

{b}  longer than before. s
@ shorter than before.

19. Suppose that the wavelength of the peal of the spectrum from a blackbody, such as a star or filament
for example, is 530 nm. This object will appear

(a)  green _
(b)  orange (7 A YTy e /{LJ\ o T'C{ C/ (Q 2*[\ //A -
(e :}}111; Vs _V}mc ‘{ﬂ — . /“// / cola ~ /l,__ﬁ_ e 4 pa

€ none of the above —ZZ(\ f@:—, iy {// /Q_ O ,f_{_%dr 3;; I/'«’( vy //

20. What is the wavelength of 25 keV x-ray photons used in medical imaging?

(a) 19%?‘“ E \/\Q M/f”nﬂﬂ L_;mf“"k’ )

(b) 25 KAT e
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(e) 53 pmjm F IS xeaZ el
21. A laser emits 1 % 10® photons per second. The photons have & wavelength of 650 nm. What is the

power of the laser in watis? L/ | e

(a) 46x107° W ( ?{g(/ [) } iji_ ) “;:

(b) 1LOW e ﬂ\ {him PR A Al ot
(6) 1.6x10"* W ' (Z 17T T oy e

d) 1.0W =] Siww eV [ o k1 e

@ 3.1% 1079 W » o, oy o486 ]= WO

22. A Dblue laser and a green laser both emit lght of power 2 mW. Which laservmits—noTe (photons per

second? E
(a)  blue laser g( LB P(m L

J

green laser fetmr B d_,’:; éut Tem. £ e ;g“fr )
T Neither; they emit the same number of photons per second, | s ; / vk e -

Questions 23-26 are related to a hydrogen atom,
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23. A hydrogen atom transitions from orbit n = 3 to orbit n = 5. Did it emit or absorb a photon? e o)
It absorbed a photon. IJ_ jx fef Ban s }? P f; e 4 jﬁ £
It emitted a photon. ¢ é

(c) It could have either absorbed a photon or emitted a photon.

24. Tor the previous guestion, what energy photon is emitted or absorbed?

(a) 340V = YN AT i _ § Fo f!{,: ?
(b)  1.5leV L Plocter = e | - r 2 ]
(c) 2486V L o
o e mpef.
) 0.54¢v Y T /
Y 3



25. Ag the energy state n increases, the difference between the energies of consecutive energy levels

) ; s
{a) / decreases. [ foltyy (gt (_'f_"”?{‘- claser~  Tare Mz o
: /7 YA
T~ 1 S . Fopm
{b)  increases. I = /3.;(9 - f;u’ ﬁ = f"’ffg-@ U
c stays the same. i ‘ Y —~
(c) Y | — o - 2 £ T =2 ()/@u

26. How many photons in the visible region of the specirum does a hydrogen atom absorb or emit?

() two AE3 0 s ST

(by  three /
@ four '
(d} five '

(e)  an infinite number of photons
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