Names:

School :
2000 UTAH SCI ENCE OLYMPI AD - PHYSI CS LAB
AREA 1: MOTION I N TWO DI MENSI ONS - PART 1

There are three parts to the MOTION I N TWO DI MENSI ONS conpetition
All three parts nust be conpleted within a time of 20 m nutes.
Don’t forget to include units in your answers!

Equations and values: T = 2B L/g g=9.8ms?2

You do not have to conplete PART 1 in order to do PART 2.
PART 1: Measure the length of the string the dianeter of the
ball. Record these values below, including units:

String | ength: Bal | radius:

Cal cul ate the period T of the pendulum and record your answer at
the bottom of the page. Show your work below. Do not swi ng the
pendulumor tinme its nmotion in PART 1!

Predi cted period T:




Names:

School :
2000 UTAH SCI ENCE OLYMPI AD - PHYSI CS LAB
AREA 1: MOTION I N TWO DI MENSI ONS - PART 2

There are three parts to the MOTION I N TWO DI MENSI ONS conpetition
All three parts nust be conpleted within a time of 20 m nutes.
Don’t forget to include units in your answers!

Equations and values: T = 2B L/g g=9.8ms?2

You do not have to conplete PART 2 in order to do PART 3.
Copy your data and cal cul ated period from PART 1 here:
String | ength: Bal | radius:

Predi cted period T:

PART 2: Measure the time it takes for 20 back-and-forth sw ngs of
t he pendulum and record this tine below. Then determ ne the
actual period of your pendulum and record this below. Show your
cal cul ati ons here:

Time for 20 sw ngs: Act ual peri od:

PART 2 CONTI NUES ON THE NEXT PAGE
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In PART 3, you will insert a horizontal bar
t hrough the hol der so the pendulum s |ength
I's shortened for half its swing (see figure

at right). The string will hit the center d
of the bar. DO NOT | NSERT THE BAR FOR PART 2!
bar

Cal cul ate the distance d, fromthe top of the
string to the center of the bar so the
pendul um s new period is 3/4 of its forner
period. Show your work bel ow, and record your
answer at the bottom of the page. Correctly
expl ai ned reasoning will count nore than a
| ucky guess!

L i

Di st ance d:




Names:

School :
2000 UTAH SCI ENCE OLYMPI AD - PHYSI CS LAB
AREA 1: MOTION I N TWO DI MENSI ONS - PART 3

There are three parts to the MOTION I N TWO DI MENSI ONS conpetition
All three parts nust be conpleted within a time of 20 m nutes.
Don’t forget to include units in your answers!

Equations and values: T = 2BL/g g=9.8ms?2

Copy your actual period and distance d from PART 2 here:

Actual period (w thout bar):

Di st ance d:

PART 2: Insert the bar into the bar holder. Adjust the bar so
the distance fromthe top of the string to the center of the bar
is equal to your distance d. (The string should just touch the
center of the bar when it is hanging at rest.) Measure the tine
it takes for 20 back-and-forth swi ngs of the pendulum and record
this time below. Then determ ne the actual period of your
pendul um and record this below.  Show your cal cul ati ons here:

Time for 20 sw ngs: Act ual peri od:




Nanes:
School :
2000 UTAH SCI ENCE OLYMPI AD - PHYSI CS LAB
AREA 2: CIRCU TS

There is one part to the CIRCU TS conpetition. This nmust be
conpleted within a time of 20 mnutes. Don’'t forget to include
units in your answers!

Resistance R=V / | if Ris constant. |[If R is not constant, than
the resistance Ris the slope of the tangent line to a voltage-
current graph ()DV / )I).

NEVER EXCEED 12 VOLTS ON THE POWNER SUPPLY!

DO NOT CONNECT THE POWER SUPPLY TO THE WHI TE TERM NAL
BETWEEN TERM NALS 5 AND 6!

DO NOT REMOVE THE YELLOW PAPER HI DI NG THE RESI STORS OR LI FT THE
BOX!

Your instructions are on the next page.
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Your circuit is connected to a DC power supply. You wll take
readi ngs of the voltage and current using the neters on the power.

A magni fying glass may be used to help read the neters. |If either
neter reads bel ow zero, the actual value is zero.

1. Wth the power supply turned off and the voltage knob turned
conpl etely countercl ockw se, attach the black |lead to Post 1
and the red lead to Post 2. Make a table of voltages and
currents for voltages between 0 and 12 volts, then nake a
vol tage-current graph for your data. NEVER EXCEED 12 VOLTS
ON THE POVWER SUPPLY! Use the graph to determ ne the val ue of
t he unknown resistor. Show all work below, and record your
val ue of the unknown resistor here:

Unknown R

conti nued on next page
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2.

Wth the power supply turned off and the voltage knob turned
conpl etely countercl ockw se, attach the black |ead to Post 3
and the red lead to Post 4. Make a table of voltages and
currents for voltages between 0 and 12 volts, then naeke a

vol tage-current graph for your data. NEVER EXCEED 12 VOLTS
ON THE POVWER SUPPLY! Use the graph to determ ne the val ue of
the bulb’s resistance when the voltage is 5 V. Show all work
bel ow, and record your value of the bulb’s resistance here:

Bulb R

continued on next page



PHYSI CS LAB - AREA 2: Circuits - PAGE 4

3.

Wth the power supply turned off and the voltage knob turned
conpl etely countercl ockw se, attach the black lead to Post 5
and the red lead to Post 6. Make a table of voltages and
currents for voltages between 0 and 12 volts, the make a

vol tage-current graph for your data. NEVER EXCEED 12 VOLTS
ON THE POVWER SUPPLY! Use the graph to determ ne the val ue of
the total resistance of the conbination of the diode and 10 S
resi stor when the voltage is 5 V. Show all work bel ow, and
record your value of the resistance here:

Di ode and resistor R

conti nued on next page



PHYSI CS LAB - AREA 2: Circuits - PAGE 5

4. Wth the power supply turned off and the voltage knob turned
conpl etely countercl ockwi se, attach the red |lead to Post 5
and the black lead to Post 6. NEVER EXCEED 12 VOLTS ON THE
POVWER SUPPLY! What is the total resistance of the

conbi nati on of the diode and 10 S resistor when the | eads are
connected in this manner?

Di ode and resistor R

REMEMBER TO PUT YOUR NAMES AND
SCHOOL ON THE GRAPHS!



