7/22/2019

Significant Figures

Graphing

Measurement
Equipment Needed

Dell Laptop Computer

AC Adapter, Dell Laptop

Cylinder Set, Specific Heat (w/hook)
Discover [image: image2.png]


 Set, Pasco ME6819A
Balance, Scout Ohaus SKX6201
Balance, Digital Sartorious BP-6100
Calipers, Digital General
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: image3.wmf]0.03256.291

´=

_________
b. 
[image: image4.wmf]1592323

´=

_________
c. 
[image: image5.wmf]11.0021

´=

_________
d. 
[image: image6.wmf]3292

´=

_________
4. Divide the following and write the answer with the proper significant figures.
a. 
[image: image7.wmf]917.0373

¸=

_________
b. 
[image: image8.wmf]7120.0016

¸=

_________
c. 
[image: image9.wmf]0.012712

¸=

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

a. 
[image: image10.wmf]73.0182

+=

_________
b. 
[image: image11.wmf]0.1912.8

+=

_________
c. 
[image: image12.wmf]1026030

+=

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

a. 
[image: image13.wmf]172.00.2

-=

_________
b. 
[image: image14.wmf]57323

-=

_________
c. 
[image: image15.wmf]1003

-=

_________
7. Evaluate the following to the proper number of significant figures:
[image: image17.png](125.2-122.789)
5378

x (0.06285) =



 
Part 2:  Finding [image: image19.png]


 with 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 be done using Microsoft Excel.

What is the relationship between the circumference and diameter of a circle?  Is the ratio of circumference to diameter different for different-sized circles?

In this experiment, you will measure the circumference and diameter of four different circles and make a graph of circumference versus diameter.

Part 2:  Finding [image: image21.png]


 Using a Graph
PROCEDURE

1. Use the Discover ∏ Set.  Slip the folded end of the measuring tape into the slot on the side of one of the disks.  It is best to start with the largest disk.
2. Wrap the tape once around the disk so that it overlaps the zero-line marker.

3. Record the circumference in the table.

4. Measure the diameter along the line marked on the face of the disk.  Record the diameter in the table.

5. Repeat steps 1-4 for the other disks.
Data Table 1
	Disk Number
	Circumference
	Diameter

	4
	
	

	3
	
	

	2
	
	

	1
	
	


Analysis
1. Use your measurements from all four disks to make a graph.  Microsoft Excel® is on the laptop computer supplied.  Plot circumference on the vertical axis and diameter on the horizontal axis.

2. Place an appropriate fit on the graph.

3. Show the trendline equation.

Questions

1. Write an equation for your graph.

2. Relate your equation to the trendline equation on the graph.

3. What is the physical meaning of the slope of your graph?

4. What is the physical meaning of the vertical intercept of your graph?
Part 3:  Measurement—Digital Calipers

Use a digital caliper to measure the height H and diameter D of four cylinders  (Don’t use lead.)
Enter your results Table 2 using both ([image: image23.png]


) and ([image: image25.png]


).

Table 2
	Cylinder
	Height (H)
	Diameter (S)

	1
	[image: image27.png]


 
	[image: image29.png]


 
	[image: image31.png]


 
	[image: image33.png]


 

	2
	[image: image35.png]


 
	[image: image37.png]


 
	[image: image39.png]


 
	[image: image41.png]


 

	3
	[image: image43.png]


 
	[image: image45.png]


 
	[image: image47.png]


 
	[image: image49.png]


 

	4
	[image: image51.png]


 
	[image: image53.png]


 
	[image: image55.png]


 
	[image: image57.png]


 


Calculate the radius of each disc.

[image: image59.png]ol



 
Calculate the volume of each disc.
[image: image61.png]V =nr2H



 
Enter your results in Table 3 using both ([image: image63.png]


) and ([image: image65.png]


) using proper significant figures.

Table 3
	Cylinder
	Radius (r)
	Volume (V)

	1
	[image: image67.png]


 
	[image: image69.png]


 
	[image: image71.png]


 
	[image: image73.png]


 

	2
	[image: image75.png]


 
	[image: image77.png]


 
	[image: image79.png]


 
	[image: image81.png]


 

	3
	[image: image83.png]


 
	[image: image85.png]


 
	[image: image87.png]


 
	[image: image89.png]


 

	4
	[image: image91.png]


 
	[image: image93.png]


 
	[image: image95.png]


 
	[image: image97.png]


 


Use one of the balances on the side bar to determine the mass m of the cylinders above.  Write these in both grams (g) and kilograms (kg) in Table 4.
Calculate the density and enter in Table 4.
[image: image99.png]


 
(Greek letter rho pronounced like “row”) of each cylinder. 

Write the densities in both sets of units (g/cm3 and kg/m3).

Table 4
	Cylinder
	Mass (m)
	Density ([image: image101.png]


)

	1
	[image: image103.png]


 
	[image: image105.png]kg



 
	[image: image107.png]


 
	[image: image109.png]


 

	2
	[image: image111.png]


 
	[image: image113.png]kg



 
	[image: image115.png]


 
	[image: image117.png]


 

	3
	[image: image119.png]


 
	[image: image121.png]kg



 
	[image: image123.png]


 
	[image: image125.png]


 

	4
	[image: image127.png]


 
	[image: image129.png]kg



 
	[image: image131.png]


 
	[image: image133.png]


 


Determine what elements you have in the cylinders.
Calculate the percent error from accepted norms and show in Table 5.

[image: image135.png]lpacceptea—Pesperimentall 19
Paccepted

Yoerror =



 

Table 5
	Cylinder
	[image: image136.png]Paccepted




	[image: image137.png]Pexperimental




	%error

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
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