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A. Results: (your group’s data are posted on the website.) 

1. Determining the conversion factor between centimeters and inches (10 points)

Calculate the conversion factor from inches to centimeters using these data. Be careful to follow the rules for significant figures (the decimal value given is not subject to SF rules). Do not use the known value of the conversion factor 2.54 cm = 1.000 inch to convert between inches and centimeters since that is the quantity you should be calculating in this exercise. 
Conversion factor=length in cm/length in inches

	
Inches
	Decimal Value
(in inches)
	Centimeters
(measured)
	Calculated Conversion Factor (cm/in)

	¼
	0.2500
	0.65
	2.60

	½
	0.5000
	1.3
	2.6

	1
	1.0000
	2.55
	2.55

	5½ 
	5.5000
	14.0
	2.5

	11
	11.0000
	28.0
	2.5



2. Determining the volume of a balloon. (15 points)

2.1 Compute the volume of the balloon using these measurements. If you don’t recall the formula for the volume of a sphere, look it up. Be sure to use significant figures and units correctly. (10)
Circumference=πD ==> D=circumference/π
R=D/2
Volume= 4/3πr³

	Trial
	Circumference
	Diameter
	Radius
	Calculated Volume

	1
	72.5 cm
	23.1
	11.6
	6538.3

	2
	73.4 cm
	23.4
	11.7
	6708.8

	Average
	
	
	
	6623.6



2.2 How close is the balloon to being a perfect sphere. How does this affect your calculated volume. Briefly explain your answer.  (5 points) the balloon is not close to being spherical and therefore this calculation is based on an assumption. Calculated radius will be an offset value whose axis doesn’t pass through the balloon’s centroid and therefore not correct





3. Determining the densities of liquids (25 points)

	Liquid
	
	A
	
	
	B
	
	
	C
	

	Trial
	1
	2
	3
	1
	2
	3
	1
	2
	3

	Gross  Mass
	43.906
	57.349
	78.111
	50.767
	55.912
	70.497
	62.758
	57.537
	67.718

	Tare
Mass
	28.550
	48.657
	53.555
	28.717
	47.972
	53.186
	28.384
	50.343
	53.383

	Net 
Mass
	15.356
	8.692
	24.556
	22.0507
	7.940
	17.311
	34.374
	7.194
	14.335

	Volume
	18.0
	8.6
	23.4
	27
	9
	19.2
	47
	9.2
	17.2


Net mass = gross mass- tare mass

	
	Liquid
	A
	B
	C

	Density 
(from graph)	Comment by Bruce Lapierre: 
	1.031
	0.7907
	0.7063

	Specific Gravity
(using hydrometer)
	1.050
	0.900
	0.800

	Percent Difference
	1.8
	12.1
	11.71




4. Graphical Analysis (Insert the completed excel spreadsheet at the end of this report.) (10 points
% difference=( absolute-graphical value)/ absolute value*100 where absolute value is the value read on hydrometer

B. Questions

1. In exercise #1, you calculated a factor to convert inches to centimeters. (10 points)

a. The correct value is 2.54 cm/inch, what is your percent error. Significant figures matter!
My value 2.55  , % error= (2.55-2.54)*100=0.4%




b. How many significant figures did you report in your conversion factor? Briefly explain why. 1 significant figure. values used in conversion have  1 significant figure  as the least number of significant figures ie. 100 has one significant figure therefore answer has 1 significant figure.






2. In exercise #2, you measured the circumference of a balloon and computed its volume. (15 points)

a. What is the volume of the balloon into cubic meters (m3) using scientific notation and the correct number of significant figures. 6*10^-3( calculated value)



b. Suggest a physical method to correct for the non-spherical nature of the balloon. Put a football tubing inside the balloon and inflate it in stead of the balloon directly where the shape of the balloon will conform to the spherical shape of the ball and hence when the balloon is covered over the ball it will be spherical.




c. Suggest a mathematical method to correct for the non-spherical nature of the balloon.
Measuring the circumference several times along different positions then once diameter is calculated get the average.







3. In the graphical analyses of density, the dependent variable is mass. Briefly explain why. This explanation should be mathematical. (5 points) to get mass the constant of proportionality (the slope of graph) in the graph is the density  and there this conforms to the normal form of a linear model y=mx+c . y in this case is equivalent to mass ie. M=density *volume when c=0and y is always the dependent variable







4. If your laboratory partner were to leave the cap off the Eppendorf tube during the isopropanol density determination, would you expect a density determined from the slope of the graphical data to be larger or smaller than the actual density? Mathematically explain your reasoning. (No equations are necessary, but feel free to include them if you think it makes your explanation more clear.) (5 points) it would be less because there would be less air in the tube therefore it would sink more indicating a smaller value since it is graduated downwards 


Enter your data from Trials 1-3 for Liquid A.
Trial #
Vol (mL)
Mass (g)
1
18.0000
15.3560
2
8.6000
8.6920
3
23.4000
24.5560
y = 
1.0313
x 
-
0.9877
R
² 
 
=
0.9403
Mass (g)
Volume (mL) 
Density Plot for Liquid A
Mass (g)
Linear (Mass (g

Enter your data from Trials 1-3 for Liquid B.Trial #
Vol (mL)
Mass (g)
1
47.0000
34.3740
2
9.2000
7.1940
3
17.2000
14.3350
y = 
0.7063
x + 
1.3527
R
² 
=
 
0.9971
Mass (g)
Density Plot for Liquid C
Series1
Linear (Seri
e

Trial #
Vol (mL)
Mass (g)
1
27.0000
22.0507
2
9.0000
7.9400
3
19.2000
17.3110
y = 
0.7907
x + 
1.2188
R
² 
 
=
0.9879
Mass (g)
Volume (mL) 
Density Plot for Liquid B
Mass (g)
(
Linear (Mass 

Enter your data from Trials 1-3 for Liquid C.
Volume (mL) 


