8/24/2018

Significant Figures

Graphing

Measurement
Equipment Needed

Dell Laptop Computer

AC Adapter, Dell Laptop

Cylinder Set, Specific Heat (w/hook)
Calipers, Digital General
Scale, Triple Beam Balance Ohaus 700/800 Series
Part 1:  SIGNIFICANT FIGURES

1. How many significant figures are in each of the following?

a. 27,316


5

b. 239,000


 

c. 509.02


 

d. 0.04860




2. Write the following numbers to 3 significant figures:

a. 8.1273


8.13

b. 507.3




c. 0.00123




d. 0.00310




e. 473,128




f. 4010




g. 50,000




h. 90012




3. Multiply the following numbers and write the answer to the proper significant figures.

a. 
[image: image1.wmf]0.03256.291

´=


b. 
[image: image2.wmf]1592323

´=


c. 
[image: image3.wmf]11.0021

´=


d. 
[image: image4.wmf]3292

´=


4. Divide the following and write the answer with the proper significant figures.
a. 
[image: image5.wmf]917.0373

¸=






b. 
[image: image6.wmf]7120.0016

¸=






c. 
[image: image7.wmf]0.012712

¸=





5. Add the following numbers and write your answers with the proper significant figures.

a. 
[image: image8.wmf]73.0182

+=






b. 
[image: image9.wmf]0.1912.8

+=





c. 
[image: image10.wmf]1026030

+=





6. Subtract the following numbers and write your answers with the proper significant figures.

a. 
[image: image11.wmf]172.00.2

-=





b. 
[image: image12.wmf]57323

-=






c. 
[image: image13.wmf]1003

-=






7. Solve the following to the proper number of significant figures:
[image: image15.png](125.2-122.789)
5378

% (0.06285) =



 

Part 2:  GRAPHING

DISCUSSION

A scientific experiment usually involves changing one physical quantity and observing the result on a second physical quantity.  The physical quantity, which is changed by the experimenter, is called the independent variable while the one, which responds to the change, is called the dependent variable.  For example, if the experimenter were to drop a ball from different heights and observe the velocity when the ball hits the ground, the independent variable would be the heights, and the dependent variable would be the velocities.  The measurements made are displayed in the form of a table.  Usually, it is easier to determine the relationship between the variables visually in the form of a graph rather than from a table.  If the relationship between the variable is a direct proportion, the graph will be a straight line and is said to be linear.  When a nonlinear graph is obtained, it is possible to reduce it to a linear graph by manipulating the equation and plotting different powers of the variables.

Note:  This may also be done using Microsoft Excel.
PROCEDURE

Table I shows the data for the relationship between the period and length of a simple pendulum.  The period is the time required for the bob to return to the starting point after one complete swing.

TABLE  I

Measurement of pendulum period

 with change in pendulum length

	Length (cm)
	Period (s)
	Period Squared (s2)

	5
	0.45
	

	10
	0.65
	

	15
	0.75
	

	20
	0.95
	

	30
	1.10
	

	40
	1.25
	

	60
	1.55
	

	80
	1.80
	

	100
	2.00
	

	120
	2.20
	


1. Let the abscissa (the horizontal axis) represent the independent variable and the ordinate (the vertical axis) the dependent variable. In this graph the independent variable is length , L, and the dependent variable is the period, T.
Plot a graph of T vs. L.
2. Choose a scale such that as much of the paper as possible will be filled by the data points.

3. Each axis should be labeled with the quantity and units that it represents.

4. Use a sharp pencil and plot each data point as a dot surrounded by a small circle.

5. Draw the graph to go through as many points as possible or else to leave as many points to one side of the graph as to the other side in any one vicinity.

6. Now square the period and plot a second graph of period squared vs. length or  T2 vs. L.
7. The equation for a simple pendulum is 
[image: image16.wmf]g

L

T

p

2

=

 where g is the acceleration due to gravity.  Determine the slope of your straight-line graph and compute the experimental value of g from your slope value.
Part 3:  Measurement—Vernier Calipers

Use a Vernier caliper to measure the height H and diameter D of a cylinder. Calculate the radius


[image: image17.wmf]2

D

r

=


Write these in both (cm) and (m).

Calculate the volume


[image: image18.wmf]2

VrH

p

=


Write V in both (cm3) & (m3).

Use proper significant figures.

Height (H):
_______cm
_______m

Diameter (D):
_______cm
_______m

Radius (r):
_______cm
_______m

Volume (V):
_______cm3
________m3

Use a triple beam balance to determine the mass m of the cylinder above.  Write these in both grams (g) and kilograms (kg). Calculate the density


[image: image19.wmf]m

V

r

=


(Greek letter rho pronounced like “row”) of each cylinder. Write the densities in both units (g/cm3) and (kg/m3).

Mass (m):


g


kg

Density (():


g/cm3


kg/m3
1A10.00
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