PHY 112

General Physics I

Spring 2004

Dr. Satinder S. Sidhu

Final Examination

Open Book and Notes
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Attemp all quegions. Show all essential work to claim full credt.

Electrogatic force condant, k£, =9.00! 10° N"m?*/C>.

1. A 0.25-kg massisostillating in simple harmonic motion. Its maximum displacement from

equilibriumis 0.50 m and it experiences a maximum acceleration of 512 m/s’. Calculate the
following characteristics of the motion. Write your answersN with correct Sl units and accurate to
three significant figuresN in theboxes provided.

a) Angular frequency

b) Frequency

c) Period

d) Maximum veloaty

e) Tota energy of thesystem




2. A 200-g mass sugpended from a spring o<tillates with a frequency of 2.80 cycles/second.
a) Caculate the spring condant.

b) How much extra mass should be added to the 200-g mass so tha the modified system ostcillates
with a0.5-s period?

3. A 10-meter longsample of astring has a mass of 5.0 g. A largelength of thestring is stretched out
unde tengon. A transverse harmonic (sinusoidal) travelling wave is set up by attaching oneend of the
string to an electromechanical o<tillator. Thewaveis described by thefundion:

Y(X’t) = (0-005 m)!Sin(" X# 500"t) , where x isin meters and ¢ in seconds

a) How far apat are thecrests of this wave?

b) Wha isthefrequency of theelectromechanical ocillator?

¢) Wha isthepropagation speed of thewave?




d) What isthetensonin thestring?

4. @ Cdculatethefocal length of thelensshown bdow, made of a glass which has arefractive index

n=1.70.
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b) Anilluminaed dideisat a60.5 cm distance froma screen. A lensplaced 5.50 cmin front of the

dide (between the slide and the screen) projects a crisp, inverted image of the dide onthe screen.
Calculate thefocal length of thelens

¢) Howlargeisafeature onthedidewhos theimageis2.2 cmtall?




5. A glassdabisembeddal in ablock of ice. A laser isaimed at theglass dab fromair. at an angle
', =38 tothevertical, asshown.

a) Caculatetheangle ! ,tha therefracted ray indde glass makes to the vertical.

Laser

38i

Ice
n = 1309

Glass
n = 1514

b) Determineand sketch the complete path of theray throughits emergence back into ice. Indicate
clearly al phenomenatha occur and draw all theresulting rays. Calculate all theangles relevant
to your calculations
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6. Thend electricfield at the point P in thefigure bdow is zero. Determinethedistance x in terms of
thegiven distance a.
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7. Two protonsare fixed a distance a apart. An electronisto bepostionead at a point alongthe bisector
of thelinejoining them. Calculate the distance b that resultsin zero stored potential energy for this
system.
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8. A paald-plate capacitor is made of two flat, circular disks of aluminum facing each other across
0.40 mm of vacuum Each disk has a diameter of 33.9 cm.

a) Caculate the capacitance of this capecitor.

b) Wha potentia difference should be maintained between the disks to store 9.0 mJ of energy in
the capacitor?

¢) How many electronshave to betranderred between the disks to create the potential difference
required in part (b)?




Thealoy nichrome has aresigtivity / =1.50" 10" $ %n. A spooliswoundwith 36.2 meter of

1.2-mm-diameter inaulated nichrome wire. Theendsof thewire are connested to theterminds of a
120-V batery. Caculate thefollowing quantities:

a) Theresistance of the spool of wire.

b) Thecurrentflowingthroughthewire.

¢) Thepower disspaed as heat inthewire.

d) Theamountof electric chargetha flows out of the postive termind of the batery over one
minute.




10. Circle either TRUE or FALSE next to each of thefollowing statements.
Y ou may write a short explanation in suppot of your choice in the space bdow the question.

A | Maximum force on a particle undegoing simple harmonic motion acts

B | A waveinvolvestrangport of energy withouttrangport of matter.
TRUE FALSE

C | Both transverse and longitudind waves propagate equdly well through
fluids TRUE | FALSE

D | Soundpropayaes throughair as alongitudind wave.
TRUE FALSE

E | Theimagetha Miss Elizabeth Taylor seesin her make-up mirror isa
real image TRUE | FALSE

F | A convex lenscan sometimes form avirtud imageof areal object.
TRUE FALSE

G | Static electric fields can pendrate and exist degp in the interior of a
perfect condudor. TRUE FALSE

H | Theenergy stored in an assemblage of discrete charges does not depend
onthe sequence in which thecharges are broughtto ther postions TRUE FALSE

| | Energy cannotbestored in astatic electric field if thefield existsin a
vacuum TRUE | FALSE

J | An dectron-volt (eV) isaconvenient unit of electric potential.
TRUE FALSE




