Physics 241
Final Exam
May 3, 2004

One (both sides) 8 112 x 11" crib sheet is allowed. It must be of your own
creation.

k= —oxio Xt
e, C

y=d7x107

e=1.602x10™C
99792458 x 10" mys (speed of light)
02210* (number of atoms in 12 g of "*C)

p=10" n=107 p=10" f=10"
k=100 M=10' G=10" T=10" P=10"

Forar’ +bx+c=0

Please sign the opscan sheet and. print your name on it
Use a #2 pencil to fill in your full name, your student identification number
(old one), and finally the answers for problems 1-21.

Please be prepared to show your Purdue ID when you hand in your opscan
sheel.
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L. Consider s doubl st interfersnce experiment s shown below.

2=750mm

160=03 s and L= 20 m, hat sy forth third i
waxclength £, 730 m?

mum fo light of

@150em
®asem

(@) none of the bove

2 Consider two concentri conducting spheres s shown below. The outer spher is hollow and
2 W T is £, =7

m. The inner sphere has a radius of 1 cm, i solid, and has a charge —4 uC on it. What s the
magnitude of the clectrc fild at & adius of § m?

@ ovm

[CRTn
©  25MVm
@ 360MVim

©  noncofthe shove
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4 A side view of the water in a swimming pool s shown below. A lasr pointe i the lower
or whit rnge of
A efcction ofthe lser lght? pool is 133

100029
it ightbeam ac all i the plan of the page, and that the pool extends tothe right an infinite
distanc.

Y gt L L
Ao T e e e e e e
@0 <p<do’
00 <pear’
(© 49" <p<00”
@41 <g <90
) none of the sbove:
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10cm. A1 co high object i placed 4 em
from the miror, Wht s the magnification  of he image?
@45
® -10
(© +08
@ -3
(@ none ofthe sbove
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5 Asaelic b withalens of 3
3.6 m. The camera image can barely resolv two point sourcs oflight that are 30 cm
. Whs e ol t from dif
Assume lightof
@ 30xi0im
& 3exioim
@ 1oxiotm
@ 20x10'm
©  noncofthe shove
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&

Asshown below, an lectron (¢ s taveling with a velocity of 2510 s |

ficld of 500 Vi ]
or .

The mass snd charge of an lectron are 1110 kg and ~1.60x10""C,

@20x10°7]
0 =2010° T £ oot poge)
©-20x10°1]
@20x10°T i ot ot page)
@ moneof e shove

22 pages total

2

Charges g, and .
HIUC, whichof

Lm.If g, and g,

Vay

v

(€ none ofthe aboe
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bel ® F
‘made up of the rals, rod,and the esistor. A 15 T uniform magnetic field 4 i dircted into
e page. I i

the h

@ 24 Ainthe counterclockwise dirction
(6) 24 Ainthe clockuise direction

@ 96Ainthe counerclockwise dirction
(@ 96 A inhe clockuise direction

©  noncofthe shove
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6ur

Aur
@ s3v
187V

© 3%

@

105V
©  noncofthe shove

Consider the cireuit shown below. What i the volage acros the 10 F capscitor?

1

0.

224V de batery i connected o the primary ofa transformer s shown. The ransformer.

whatis the volage acros rsistor K

primary has V-
magnetic flux inksge s 1007

vl 3
[ —

@ov
mev
@3V
@nv
(@ o of the b
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LA cube ol Cuis 2 cmona side. The esistivity of Cus p= 169 x 10°* Qm Ifhis
100 m long, what wire?
wiwsa
maue
©swa
@se
(e o the shose
22 pages total 2




I the figure below, intially unpolazed ligh s st though three polarizing shects
‘whose polarizing directions make anglesof 0, 457, 0, =300 nd 0, =-40° with respect
1o the y-uxis. Wht persentage ofth lights ntsl intensity i ransmiid by he systm?
Not dat 0 and 0, are measured elative o the positive 1-2xi, but 0, measured with

Fespect o the negaive 3-axis.

(@ none of e bore.

A converging lens has  focal ength of 0 mm. An object s located 83 mim

s
from the s and has  heightof 0.6 cm, what i the magnification m ofthe image?

@ 056

om0
©275
@-152

(@ o of the b
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1. Asemn s .
+Q g its botom half the cleeti feld at
point #2
y
-0
13

@ inthe positve x-dirction
(5) no direction because the elctrc field i zev0
©  inthe negative y-diretion

(@ inthe positivey-diretion

©  noncof the shove

22 pages total Is

i
rofthe: o

resistance ofthe volimeter i nfnte.

@ 1A
) asA
@ soA
@ A
©  noncofthe shove

22 pages total

A convex lens with I of 100 mm
1.65. To minimize refections of light of wavelengih 1. = 450 in air, the lens i conted
‘with a mateial with index ofrefrsction 140. Wht s the minimus thickness o th costng
hat il accomplish his?

ncident
tigh

o)

ar(n=

coating with =140
m shas Jns with
F=100mm

@30

® 1130m
©161m
@25
(e e o the shose

22 pages total

The sries RLC crcuit shown below has R = 10 0
s applying a volage givenby =V, _, sin otwhere V... _
amplitude of the volage across the inducior at resonanee?

L =10 H,and C = 10 . The ac generator
1414 V. What i the s

@ ov
® v
©
@

1000V
©  noncofthe shove
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o charge f
charge of 3 uC. Charge 4 islocated at (+,) = 0,3 m) and
the clectric potendal a point P which islocated at (x,1) = (

[E—

22 pages total

s charge of 5 1C. What i
.0

The nner

Two very
eylinder ha rdius £,
(pointing ot of e pi

1 ]
). The outercylinder hasan iner radivs K.= 3 em,ovter

radivs

page). s
conductors. What is the magnitude of the magacti field at  radius of 0. cmi?

©  noncofthe shove

22 pages total

20, Whatis the intensity J of an clectromagnetc plane wave
=B siokx-ut)in which B,= LOX 10411 1= 5, ,w
Poyating vector.

@140x10" Win*
©)80x10° Wi
(©12310" Wi
@ 2:4x10° Wi
(© o ofhe bove

22 pages total

with a magnetc ficld component
here Sisthe magnitde of the

21, Considerthe three infinite charge shects shown on edge below

[ S TR
s o g,

What s value ofthe lectic feld n egion 117

mugnitude diretion

B
B} .
o 0
@ 0,

none of the sbove.
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Physics 241
Answer key for blue Final Exam 2
May 3, 2004

I.(c)12.5 cm

2.(b) 144 MV/m

3.(a) +5

4. (b)0< ¢ <41

5.(b)3.6x10" m

6.(b) —2.0x107* T k, into the page
7. (a)

8. (a) 2.4 A in the counterclockwise direction
9.(a)5.3V

10.(a) 0OV

11. (b) 21 Q

12.(d) 0.39

13. (d) -1.52

14. (d) in the positive y - direction

15. (¢) 50 A

16. (a) 80 nm

17. (d) 1000 V

18. (¢) 16 kV

19.(d) 1.2x107° T

20. (c) 1.2x10° W/m”’

21. (d) magnitude : 2& direction: —x
€y



