
Practice Propagation of Uncertainties

1. The weights of three pieces of wood were 1.543 ± 0.003 g, 2.2233 ±  0.0002 g, and 2.9342 ±  0.0005 g. 
a. What is the absolute uncertainty in the total mass?  

b. How should the total mass be reported?  


c. What is the percent uncertainty in the total mass? 

2. The initial mass of KClO3 is 3.456g and the final mass after it lost all its oxygen by heating is 2.579 g. The uncertainty of a reading on the balance used is 0.003 g. 

a. What is the absolute uncertainty in mass of oxygen lost?

b. Find the percent uncertainty in the mass of the oxygen. 


3. A student measures 23.4 cm3 of solution from his buret, as accurately as he can. What is the percent uncertainty of his data if he reads the buret to the nearest 0.1 cm3? (Hint: He makes two buret readings, and the difference in the two buret readings is 23.4 cm3) 


4. A student measures 23.40 ml of solution from his buret, as accurately as he can. 

a. What is the percent uncertainty of his data if he reads the buret to the nearest 0.02 cm3 ? (Hint: He makes two buret readings, and the difference in the two buret readings is 23.40 cm3) 

b. Compare your results in 3 and 4; would you read the buret to 0.1 ml or 0.02 ml? Why?


5. Consider the following setup to calculate the temperature drop: 87.4 ± 0.2 °C - 52.1 ± 0.2 °C 

a. Calculate the absolute uncertainty in the temperature drop. 

b. How should the drop in temperature be reported? 

c. Calculate the percent uncertainty in the above temperature drop. 

6. Consider the following set up for calculating the total mass: 5.7755 ± 0.0001 g + 8.2233 ±   
    0.0001 g 
a. Calculate the absolute uncertainty in the total mass. 

b. How should the total mass be reported? 

c. Calculate the percent uncertainty in the above total mass.

7. A student weighed a 26.91 g block to the nearest 0.01 g and measured its volume as 25 cm3   
    to the nearest cm3. What is the uncertainty in the calculated density? 

a. Find % uncertainty in mass. 

b. Find % uncertainty in volume. 

c. Find % uncertainty in density. 

d. Find absolute uncertainty in density. 

e. Now report the density to the correct number of significant figures? 

f. Report the answer in the correct number of significant figures. 

g. Why did you round off the density to the hundredth place? 

8: Consider the following operation:
[image: ]
  Follow the steps given below to find how the answer should be rounded off. 

a. Give the answer without rounding off. 

 
b. Find % uncertainty in the reading, 1.85 g.

 
c. Find % uncertainty in the reading, 0.48 cm. 


d. Find % uncertainty in the reading, 1.67 cm. 

e. Find % uncertainty in the answer to the operation given above. 

f. Find the absolute uncertainty in the answer to the operation given above. 

g. Express the answer to the above operation in the correct number of significant figures. 

h. Why did you round off your answer to the tenth place? 






9. Perform the following operation and report your answer in the proper number of significant figures according to the uncertainty rules. 

[image: ]
a. Find % uncertainty in 0.003427 cg. 

b. Find % uncertainty in 0.03611 µL. 

c. Find % uncertainty in the answer to the operation given above. 

d. Find the absolute uncertainty in the answer to the operation given above. 

e. Express the answer to the operation given above in the correct number of significant    
    figures. 
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Notice that the answer 1.08 g/ml has three significant figures although the denominator
in the density set up (25 ml) has only two significant figures.

Exercise 2:
Consider the following operation:
1.85 g(+ 0.02 g) =
0.48 cm(£0.02 cm) x 1.67 cm(=0.03 cm)

Follow the steps given below to find how the answer should be rounded off.

a. Give the answer without rounding off.

Setup:

g/em?
b. Find % uncertainty in the reading, 1.85 g
Setup:

%

c. Find % uncertainty in the reading, 0.48 cm.
Setup:
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Exercise 3:
Perform the following operation and report your answer in the proper number of
significant figures according to the uncertainty rules.
I 0.003427 (+_0.000005 cg) = 0.094904459
0.03611 (= 0.00003 pL)
a. Find % uncertainty in 0.003427 cg.
Setup:
%
b. Find % uncertainty in 0.03611 pL.
Setup:
%
V] c. Find % uncertainty in the answer to the operation given above.
® Setup:




