
Summer 
Review 

For 

Honors Chemistry 
2024

This packet is a set of activities designed to review of some basic skills and content  
needed for 10th grade science. Students enrolled in Honors Chemistry for the Fall should 
thoroughly complete this review over the summer to turn in on the first day of school.  
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math skills 

1.1 Can you complete the following problems WITHOUT a calculator??

1) Adding 3/7 to 1/8 gives
a) 17/56
b) 3/56
c) 15/56
d) 31/56

2) Subtracting 1/3 from 6/7 gives
a) 2/7
b) 11/21
c) 13/27
d) 6/27

3) Multiplying 4/7 by 3/8 gives
a) 21/32
b) 3/14
c) 3/2
d) 32/21

4) Dividing 5/9 by 3/5 gives
a) 1/3
b) 25/27
c) 14/13
d) 3

5) 0.0124 as a fraction is
a) 124/10000
b) 124/1000
c) 1/124
d) 124/100

6) 4/7 can also be represented as
a) 7/4
b) 0.4
c) 1 3/4
d) 40/70

7) 555,000,000 written in scientific notation is
a) 5.55 x 108

b) 555 x 107

c) 55.5 x 107

d) 5.55 x 10-8

8) 7.25 x 10-6 written as a regular number is
a) 0.000725
b) 7250000
c) 0.000000725
d) 0.00000725

9) Adding 3 x 105 and 5 x 105 gives
a) 8 x 105

b) 8 x 1010

c) 1.5 x 1011

d) 1.5 x 1026

10) Subtracting 2.5 x 104 from 7.5 x 105 gives
a) 5 x 109

b) 7.25 x 105

c) 7.5 x 101

d) 5 x 101

11) Multiplying 2.5 x 103 by 520 gives
a) 1.3 x 106

b) 1.30 x 105

c) 5.2 x 106

d) 1.3 x 105

12) Dividing 1.6 x 10-5 by 2.0 x 10-4 gives
a) 3.6 x 10-9

b) 8 x 10-2

c) 0.04
d) 4 x 10-8

13) Square of 1.2 x 10-4 is
a) 1.2
b) 1.44 x 10-8

c) 1.2 x 10-16

d) 1.44 x 10-16

14) 140.934 rounded to the tenths place is
a) 141
b) 140.93
c) 141.0
d) 140.9

15) 85.467 rounded to the hundredths place is
a) 85.5
b) 85.468
c) 86.0
d) 85.47

16) 22.98977 rounded to the hundredths place is
a) 22.9898
b) 22.99
c) 23.0
d) 22.990

GOAL: Students should recognize 
equivalent representations of numbers 
and be able to manipulate and solve 
for variables in algebraic equations. 



1.2 Complete the following problems, showing ALL of your work. Calculators are allowed for this 
section. 

Without Numbers: With Numbers and Units: 

    If  X    =    Y then solve for Z. 
  Z 

    If  A    =    B then solve for B. 
  C 

   If  D    =  m and   D = 1.09 g/mL 
V m = 14.5 g 

Solve for V in mL. 

   If      M =  mol          and you have .5 L of a  
         L 12 M solution, how  

many mol of solution do 
you have? 

PAGE 3 



PAGE 4 

Without Numbers: With Numbers and Units: 

     If        AB = CD  then solve for D. 

    If    XY = WZ then solve for Y. 

    If  c = ln Solve for l. 

   If  E = hn Solve for n. 

   If  c = ln and    c = 3 x 108 m/s 
 n = 5.09 x 1014 /s 
Solve for l. 

   If      E = hn and  E = 3.20 x 1011J 
h = 6.626 x 10-34 J/s 
Solve for n. 

    If  P1 x V1 = P2 x V2 and  P1 = 1.0 atm 
V1 = 50 mL 
P2 = .75 atm 
Solve for V2. 

    If  M1 x V1 = M2 x V2 and  M1 = 12 M 
M2 = 6 M 
V2 = 500 mL 
Solve for V1. 
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Without Numbers: With Numbers and Units: 

X   =   W Solve for Z. 
Y  Z 

A   =   C Solve for C. 
B  D 

If    PV = nRT Solve for P. 

If     Q = mCDT what does the D stand 
for in math terms? 

If       P1   =   P2 P1 = 101.3 kPa 
T1        T2 T1 = 273 K 

P2 = 300 kPa 
Solve for T2. 

If       n1   =   n2 n1 = 6.2 mol 
V1        V2 V1 = 250 mL 

V2 = 150 mL 
Solve for n2. 

If    P (.500) = (2.0)(.0821)(273) Solve for P 
without units. 

If Q = mCDT and  m= 12 g 
C = 4.18 J/g°C 
DT = 15 °C 
Solve for Q. 
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TakE a Note 
2.1 Watch the following video on chemical reactions at

https://ed.ted.com/lessons/how-to-speed-up-chemical-reactions-and-get-a-date 

Take notes on this page and then write a summary paragraph to explain the concept to another person 
who has not watched the video. 

GOAL: Students should be able to take 
notes and use them to explain a new 
concept to others.  

Notes 
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SUMMARY 
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Periodic Table 
3.1 Use the Periodic Table below and the Clues on page 10 to complete the Crossword Puzzle.

GOAL: Students should be familiar 
with the components and structure of 
the Periodic Table of Elements. 
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Crossword Puzzle 
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Crossword clues 

Across 
5 The only liquid metal at room 
temperature 
9 A metal that conducts electricity 
very well and is the color of its name 
10 Liquid halogen 
13 Related by its name to the 
country of Argentina 
15 A strong, hard magnetic silvery-
gray metal 
19 Atomic weight is 87.62 amu 
20 Element most associated with 
bananas 
21 A valley in northern California 
related to the technology industry 
22 Where you might find Spain, 
France & Italy 
26 The metal that is solid at room 
temperature but melts in your hand 
28 Has 79 protons 
30 This element's name is also a 
vibrant shade of blue 
32 Element with only 3 letters in its 
name 
34 Gas for bright, colored lighted 
signs 
37 Named after a state adjacent to 
Georgia 
38 Name that often gets mixed up 
with atomic number 12 
39 One of the two components of 
table salt and often found in street 
lamps 
40 Often made into a foil and useful 
because it does not conduct heat 

Down 
1 Has the atomic number 92 
2 Has the chemical symbol "W" 
3 Can glow white and often mixed up with the 
element with the symbol "K" 
4 Not a metal but found on the left side anyway 
6 Lightest of the noble gases 
7 Radioactive element named after a debatable 
planet 
8 A modern penny is covered in copper but made 
mostly of this metal 
11 A noble gas and Superman's home 
12 Imitation diamond 
14 The Period 4 element found in milk, bones and 
chalk 
16 A yellow nonmetal often associated with the smell 
of rotting eggs 
17 Group 17, Period 5  
18 Makes up 78% of Earth's atmosphere 
23 Radioactive and named after Marie Curie's home 
country 
24 When in the form of coal, it is used as fuel 
25 A yellow-green poisonous gas, but its compounds 
are often found in swimming pools. 
27 "I'm bulletproof." - Sia 
29 Transition metal with only one letter in its chemical 
symbol 
31 A common poison in the 20th century 
33 Breathe in, not out 
35 Considered the highest quality metal for jewelry 
36 The chemical symbol does not have any of the 
same letters as the English name and large amounts 
of it in drinking water can be dangerous. 
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Experimental design 

4.1 Terminology Review

 

 

GOAL: Students should be able to 
identify parts of a scientific experiment. 

Hypothesis: Tentative explanation of observations, 
may or may not be supported by experimental data 

Experiment: a procedure used to test a hypothesis 

Constants: the factors in the experiment that 
stay the same 

Variables: the factors in the experiment that 
change 

Independent Variable (IV): the 
variable that the experimenter changes 
Dependent Variable (DV): the variable 
that changes as a result of the 
experiment (usually what is measured) 

Control: standard used as a comparison for 
experimental data

Observation: information obtained during an 
experiment 

Qualitative Data: collected using 4 
senses 
Quantitative Data: collected using 
scientific instruments; numbers 

Graph: a diagram showing the relation between variable quantities, typically of 
two variables, each measured along one of a pair of axes at right angles. 

Model: visual, verbal, mathematical explanation of experimental data 

Scientific Theory: a well-tested explanation for a broad set of observations but 
often is eventually modified 

Scientific Law:  a concise statement about a relationship in nature that is 
supported by many experiments and generally accepted to be true 
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4.2 Using the Terminology Review on page 11 and your general knowledge from previous
science courses, answer these questions using complete sentences. 

1. How does a hypothesis differ from a theory?

2. Describe what is needed for a hypothesis to develop into a theory.

3. Can a hypothesis that has been rejected be of any value to a scientist?  Why or why not?

4. What is a scientific law, and how does it differ from a theory?

5. What are the parts of “the scientific method”?

6. Why does a scientist include a control in the design of an experiment?

7. What is the difference between an independent and a dependent variable in an experiment?

8. Why should an experiment be repeated?
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4.3 Consider the following experiment: 

Isabella wanted to test what would happen when  
she added various amounts of Chemical X to water. 

She set up 3 test tubes in a test tube rack. 

Isabella placed 5 mL of distilled water in each test tube.  The 
temperature of the water in each test tube was 23ºC at the start 
of the experiment.  The test tubes were the same size and made 
of Pyrex. 

To the first test tube, she added no Chemical X.   
To the second test tube, she added 2.5 grams of Chemical X. 
To the third test tube, she added 5.0 grams of Chemical X. 

She recorded both quantitative and qualitative data.   
Her quantitative data were the temperature changes. 
Her qualitative data were color changes. 

Isabella’s Data Table 

Test Tube # Initial 
Temperature 

Final 
Temperature 

Temperature 
Change 

Initial Color Final Color 

1 23 23 0 Clear Clear 
2 23 23 0 Clear Purple 
3 23 23 0 Clear Green 

1. What is Isabella’s independent variable?

2. What is Isabella’s dependent variable(s)?

3. What is Isabella’s control?

4. What are the constants in Isabella’s experiment?
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4.4  Identify the parts of the following 2 experiments:

Marie decides to design an experiment to evaluate the effectiveness of a "new and improved" chemical 
fertilizer on her bean plants.  She places 5 bean plants in pots, using the same type of soil and the same size 
and type of pots.  She labels them 1 through 5.  Each week, for 6 weeks, she waters and fertilizes the plants as 
follows: 

• Pot #1: 1 ml fertilizer mixed in 1 gallon of water
• Pot #2: 2 ml fertilizer mixed in 1 gallon of water
• Pot #3: 3 ml fertilizer mixed in 1 gallon of water
• Pot #4: 8 ml fertilizer mixed in 2 gallons of water
• Pot #5: 1 gallon of water only

As a result of their care over 6 weeks, the bean plants grow as follows: 

• Pot #1: 5 inches of vine with 2 bean sprouts
• Pot #2: 8 inches of vine with 4 bean sprouts
• Pot #3: 16 inches of vine with 8 bean sprouts
• Pot #4: 12 inches of vine with 8 bean sprouts
• Pot #5: 5 inches of vine with 3 bean sprouts

Independent Variable __________________________ 

Dependent Variable ___________________________ 

Control _________________________ 

Pierre is in a hardware store and notices fertilizers have three main ingredients: nitrogen, phosphorous and 
potassium.  He wonders if increasing the initial amount of fertilizer given to his beloved cherry tomato plants 
will affect the production and size of tomatoes.  He thinks that tomato plants with the highest initial amount of 
fertilizer will result in the greatest production.  

Pierre begins by growing forty cherry tomato plants and divides them equally into four groups: A, B, C, and 
D. He then adds no fertilizer to group A, 1.0 g to group B, 1.5 g to group C and 2.0 g to group D.  He gives all
groups the same amount of sunlight and water.   He massed each mature tomato to determine the total
production.  He also finds the average mass of the cherry tomatoes for each group.  Data is shown in the
table below.

Group A Group B Group C Group D 
Total production 
mass 

300.0 g 350.2 g 455.0 g 400.2 g 

Average mass of 
cherry tomato 

5.0 g 3.2 g 7.0 g 5.0 g 

Independent Variable __________________________ 

Dependent Variable ___________________________ 

Control ________________________ 
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 Lab Simulation 

7.1 Using your computer, play (or download and play) the “Build an Atom” simulation at
https://phet.colorado.edu/en/simulation/build-an-atom.  Then choose “Atom” from the 3 simulations 
offered. 

Build the following atoms or ions by manipulating the subatomic particles in the buckets.  Be sure to 
be in “Orbits” Model mode, expand the Net Charge and Mass Number boxes, and check all three boxes 
in the bottom right corner (Element, Neutral/Ion, and Stable/Unstable). Then draw the models in detail 
in the boxes below. 

4 Protons, 4 Neutrons, 4 Electrons 

Model Element Name & Symbol 

Net Charge 

Mass Number 

This is an unstable neutral atom.  What can you do to make it stable? 

Based on this simulation, how do you think the Mass Number determined?  

Based on this simulation, what determines the name of the element?  

GOAL: Students should be able to 
use an online computer program to 
simulate scientific experimentation 
and to draw models as shown. 
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7 Protons, 7 Neutrons, 7 Electrons 

Model Element Name & Symbol 

Net Charge 

Mass Number 

What can you do to turn this atom into a stable 
ion with a net charge of -3? 

Build a stable ion with a mass number of 11 and a charge of +3. 

Model Element Name & Symbol 

Net Charge 

Mass Number 

Model 




