Sept 6 Chemistry Packet
Mrs. Meister- Non-concentration Chemistry

Scientific Notation, Significant Figures, Percent Error, and the Metric System

Problems - Exponential (Scientific) Notation 

1. Express the following numbers in exponential notation:

a. 1000 
b. one billion 
c. 0.000 001 
d. 16,220

e. 212.6 

f. 0.189

g. 6.18

h. 0.000 000 078 46

2. Express as ordinary numbers:

a. 1.2 x 10-3 
b. 6.4 x 101 
c. 3.0 x 100
d. 4.1 x 105
e. 1.4 x 10-6
3. In each of the following pairs, select the number which is larger: 

a. 3 x 103 ; 3 x 10-3
b. 3 x 103 ; 10,000

c. 0.0001; 2 x 10-4
d. 6 x 107 ; 4 x 108
e. 9.6 x 10-3 ; 1.5 x 10-2
f. 21 x 103; 2.1 x 104
4. Arrange the following numbers in increasing order, starting with the smallest:

2.0 x 10-5, 4.6 x 103, 3.6 x 10-1, 7.1 x 10-5, 6.0 x 10-2 
5. Carry out the indicated operations, citing answers in standard exponential notation:

a. (6.20 x 104) x (1.50 x 108)

b. (4.2 x 10-3) x (1.50 x 108)

c. (3.62 x 104) x (2.91 x 10-7)

d. (8.16 x 10-4) x (4.78 x 1019)

e. (1.39 x 107)/(1.10 x 104)

6. Carry out the indicated operations:

a. (3.48 x 103) / (6.72 x 105)

b. (7.2 x 10-3)/(3.6 x 10-4)

c. (2.60 x 104)/(7.70 x 10-12)

d. 
7. Evaluate

a. (2.16 x 10-3)2
b. (4.9 x 104)3
c. (6.0 x 10-21)2
d. (9.0 x 106)1/2
e. (8.4 x 105)1/2
8. Find the value of

a. (6.2 x 10-2)1/2
b. (1.62 x 10-7)1/2
c. (2.14 x 1010)1/3
d. (6.0 x 104)2 x (3.0 x 10-7)1/2 
e. (3.0 x 107)1/5
9. Carry out the indicated operations:

a. 3.02 x 104 + 1.69 x 104
b. 6.10 x 104 + 1.0 x 103
c. 8.17 x 105 - 1.20 x 104
d. 9.68 x 104 + 7.01 x 102
10. Find the value of

a. 4.18 x 10-2 + 1.29 x 10-2
b. 5.9 x 10-5 + 1.86 x 10-4
c. 6.49 x 10-10 - 1.23 x 10-11
d. 6.02 x 10-23 - 1.0 x 102
11. A helium atom has the following properties:

Mass = 0.000 000 000 000 000 000 000 006 65 g

radius = 0.000 000 004 6 cm

average speed at 25_ C = 136,000 cm/s

Express these quantities in standard exponential notation.

12. Complete the following table, giving the solubilities of several different compounds as ordinary numbers (first column) or exponential numbers (second column).

AgCl _______ =1.3 x 10-5
PbCl2 0.016 = _______

AgC2H3O2 0.045 = _______ 

13. Three different reactions have the following rates:

Reaction A: 2.4 x 10-4 moles per liter per second

Reaction B: 3.6 x 10-4 moles per liter per second

Reaction C: 6.5 x 10-5 moles per liter per second

Which of these reactions is the fastest? the slowest?

14. The solubility products (Ksp) of several ionic compounds are listed below. Arrange these compounds in order of increasing Ksp.

Compound Ksp
Al(OH)3 5 x 10-33
Cr(OH)3 1 x 10-30
Fe(OH)2 1 x 10-13
Fe(OH)3 5 x 10-38
Mg(OH)2 1 x 10-11
15. The masses of atoms of four different elements are listed below. In each case, calculate the mass of 6.022 x 1023 atoms (one mole):

He 6.647 x 10-24 g

N 2.325 x 10-23 g

Sr 1.455 x 10-22 g

Which of these atoms is the heaviest? the lightest?

Significant Figures Practice Worksheet

How many significant figures do the following numbers have?

1)
1234 _____


2)
0.023 _____

3)
890 _____

4)
91010 _____

5)
9010.0 _____

6)
1090.0010 _____

7)
0.00120 _____

8)
3.4 x 104 _____

9)
9.0 x 10-3 _____

10)
9.010 x 10-2 _____

11)
0.00030 _____

12)
1020010 _____

13)
780. _____

14)
1000 _____

15)
918.010 _____

16)
0.0001 _____

17)
0.00390 _____

18)
8120 _____

19)
7.991 x 10-10_____

20)
72 _____
Significant Figure Calculations

Solve the following mathematical problems such that the answers have the correct number of significant figures:

1)
334.54 grams + 198 grams = ___________________

2)
34.1 grams / 1.1 mL = ___________________

3)
2.11 x 103 joules / 34 seconds = ___________________

4)
0.0010 meters – 0.11 m = ___________________

5)
349 cm + 1.10 cm + 100 cm = ___________________

6)
450 meters / 114 seconds = ___________________

7)
298.01 kilograms + 34.112 kilograms = ___________________

8)
84 m/s x 31.221 s = ___________________

PERCENT ERROR WORKSHEET
1.  John uses his thermometer and finds the boiling point of ethyl alcohol to be

75o C.  He looks in a reference book and finds that the actual boiling point of ethyl alcohol is 78oC.  What is his percent error? (-3.8 %)

 
 2.  Anna weighed an object on her balance and recorded a mass of 24.2 grams.

Her teacher told her that there was obviously something wrong with her balance because it was giving her a reading which was 33.2% too high.  What was the actual mass of the object? (18.2 ºC)
  

3.  An AP student got a lab report back with “-4.5% error” written in red on it.  He

had determined the boiling point of an unknown liquid to be 45o C.  What is the correct boiling point of his unknown liquid? (47.1 ºC)

 

  
4.  The density of water at 4oC is known to be 1.00 g/mL.  Kim experimentally

found the density of water to be 1.085 g/mL.  What is her percent error?  (8.5% error)

 

 

 

 

 

 

5.  The Handbook of Chemistry and Physics lists the density of a certain liquid to

be 0.7988 g/mL.  Fred experimentally finds this liquid to have a density of 0.7914 g/mL.  The teacher allows up to +/- 0.500% error to make an “A” on the lab.  Did Fred make an “A”?  Prove your answer.  (no, he didn’t; his % error is –0.93%)

 
 

6.  An object has a mass of 35.0 grams.  On Huey’s balance, it weighs 34.92

 grams.  What is the percent error of his balance?  (-0.22%)

 

 

 

 

 

 

 

7.  Florence measured the volume of a cylinder and determined it to be 54.5 cm3.

The teacher told her that she was 4.65% too high in her determination of the volume.  What is the actual volume of the cylinder?  (52.1 cm3 or 5.21 X 101 cm3)

 

 

 
 

 

8.  Barry Um gets a paper back in lab with “-2.77% error” written on it.  He had

found the mass of an object to be 100.3 grams.  What should he have found as the mass of the object?  (103 grams)

 

 

 

 

 

 

9.  After lab, all of Henry’s friends looked at his data and laughed and laughed.

They told him that he was 31.2% too low in the boiling point he had just recorded.  He had recorded a boiling point of 50o C on his data sheet.  What is the correct boiling point of the liquid he was working with in lab?  (72.7oC)

