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...adapted from PENDULUMS #01 by

Another FREE SAMPLE LAB from
TOPS LEARNING SYSTEMS!

This TOPS Idea is taken from an original series of black-and-white line
masters, adapted to stand alone as an independent mini-lesson. Please
purchase our original book to get the whole in-depth program.

pendulum math

TOPS Learning Systems

1. Make three thread-and-washer L L L; 0
pendulums with these Lengths:
Li=25cm 25
D L,= 100 cm
LenoTH. e Ls= 225cm 50
2. Count Time in seconds for each o
pendulum to make one cycle (back 7 m
and forth): =
T.=____ slc —0— 100 &
T,= sl/c m
T3 = slc L 125 ‘:\,
3. Show that L = 25 T2 More precisely, | 150 %
L = (g/4n?)T?= 24.8T? @
4. Make a pendulum — 17
that swings with a
period of 4 seconds — 200
per cycle. Swing it
from a high place! —0- 2
once back 250
and forth
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OBJECTIVE

To relate the length of a pendulum to its period.
To appreciate the predictive power of mathematics.

LAB NOTES
Copy the activity for each student or lab team.

Step 3. The constant g stands for the acceleration
of gravity, which is equal to 980 cm/sec? on Earth.

ANSWERS

2. Ty=1slc
T,=2slc
T3=3slc

4.14=25(4)

=400 cm

MATERIALS

® Thread and scissors.

® Three metal washers, same size.

® A meter stick.

® Awatch or clock with second hand.

® A step-stool or steady chair.

® A second-story window, stairwell, or bleachers.
® Ahand calculator (for Extension only).

3. This equation holds for all
three pendulums:
Ly=25(12=25¢cm
L, =25(2)?>=100cm
L3=25(3)>=225¢cm

EVALUATION

Q. How long is a pendulum with a period of
0.5 seconds?

A L=25(0.5%=6.25¢cm

EXTENSIONS

Q. Imagine launching off on a 1 km rope
swing hanging from a “sky hook.” How many
seconds would you ride before returning to
your starting point?

A. 1kmx1:000m , 100em - 449 000 ¢m
km m

Assuming you could use a high-tech rope with
negligible mass:

T2=1/25=100,000/25 = 4,000
T = /4,000 = 63 seconds

Q. Predict what might happen if you tie ad-
ditional washers onto your 100 cm pendulum.
Do you think it will change the pendulum'’s
period? Test your prediction.

A. Increasing bob mass does not change a
pendulum’s period. Objects of any mass are
equally accelerated by gravity, whether falling
freely or tied to the end of a string.

More science with simple things at www.topscience.org
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Find more at www.TOPScience.org/

01 PENDULUMS (gr 8-12)

02 MEASURING LENGTH (gr 6-10)
03 GRAPHING (gr 6-10)

04 BALANCING (gr 6-11)

05 WEIGHING (gr 5-10)

06 METRIC MEASURE (gr 8-12)

07 MATH LAB (gr 7-12)

08 PROBABILITY (gr 6-10)

09 FLOATING & SINKING (gr 7-12)
10 ANALYSIS (gr 5-10)

11 OXIDATION (gr 6-10)

12 SOLUTIONS (gr 6-10)

13 COHESION/ADHESION (gr 6-10)
14 KINETIC MODEL (gr 7-12)

15 HEAT (gr 8-12)

16 PRESSURE (gr 7-12)

17 LIGHT (gr 6-11)

18 SOUND (gr 7-12)

19 ELECTRICITY (gr 8-12)

20 MAGNETISM (gr 8-12)

21 MOTION (gr 7-12)

22 MACHINES (gr 7-12)

23 ROCKS & MINERALS (gr 6-12)

31 PERFECT BALANCE (gr K-12)

32 ELECTRICITY (gr 3-8)

33 MAGNETISM (gr 3-8)

34 PENDULUMS (gr 4-9)

35 METRIC MEASURING (gr 5-9)

36 MORE METRICS (gr 6-10)

37 ANIMAL SURVIVAL (gr 3-8)

38 Green Thumbs: RADISHES (gr 3-8)
39 Green Thumbs: CORN & BEANS (gr 4-12)
40 EARTH, MOON & SUN (gr 7-12)
41 PLANETS & STARS (gr 7-12)

42 FOCUS POCUS (gr 5-10)

43 FAR OUT MATH (gr 9-12)

44 SCALE THE UNIVERSE (gr 5-12)
45 Pl IN THE SKY (gr 5-12)

61 A SUMMER START (gr 1-8)

62 Intermediate ABC SOUP (gr 4-8)
63 PEACEFUL PROCEDURES (gr 1-8)
64 Primary ABC SOUP (gr 1-3)

71 Primary LENTIL SCIENCE (gr K-3)
72 Intermediate LENTIL SCIENCE (gr 3-6)
73 GET A GRIP Workstation (gr K-6)
91 GLOBAL TOPS (gr 3-10)

100 TRIPLE MAGNIFIER (gr 3-12)
200 CARTESIAN DIVER (adapts K-12)

Change happens!

Check our home
page for the latest
update to our
product list.




