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June, 2016 

 

Dear Potential Chemistry students and Parents/Guardians, 

 

You are about to embark on a whole new and exciting science experience. Chemistry is different from 

Biology in that most topics require math skills you have previously learned in your math classes. We are 

hopeful that a summer review will be helpful in preparing you for the transition you will experience in 

September.   

 

Attached please find a copy of the Chemistry summer skills packet.  This packet is composed of 

Mathematics skills needed to start your year successfully in Chemistry.  All chemistry students are expected to 

complete the assignment, due on the first day back to school in September.  The assignment will count as a 

homework grade. Your chemistry teacher will review and ensure understanding of these topics. Following that, 

you will be given a quiz. Understanding these topics is important and will allow for reference to this packet 

throughout the course.  The packet is also available on the PHS website/our school/science department/summer 

chemistry assignment. 

  

We look forward to your enrollment in Chemistry for the year 2016.  If you have any questions, please 

contact Ms. Manchanda at the contact information provided below.  

 

Sincerely, 

 

The Chemistry Teachers 

Piscataway High School 
 
 

Gita Manchanda 

Science Department Chair 
Piscataway High School 
100 Behmer Road 
Piscataway, NJ 08854 
gmanchanda@pway.org  
(732)  981-0700 X2242 
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Name: ______________________________________ Date: ______ Period: ___ 
 

Honor Chemistry Summer Assignment Measurements and Calculations (ch. 2) 

 

Precision is a measure of how close a series of measurements are to one another.  Estimating error is a way of 

quantifying the precision of your measurements. 

            

 

Average mean = sum of all measurements / # of measurements 

T  Ex: 5.50 cm, 5.49 cm, 5.53 cm, 5.48 cm, and 5.52 cm 

Average = 27.52 / 5 = 5.50 cm 

 

Deviation = |Experimental value – Average mean| 

T  Ex:  |5.50 – 5.50| = 0       

|5.49 – 5.50| = 0.01 

|5.53 – 5.50| = 0.03 

|5.48 – 5.50| = 0.02 

|5.52 – 5.50|= 0.02 

Degree of uncertainty = average of deviation 

(0+0.01+0.03+0.02+0.02) / 5 = cm = 0.016 cm 

5.50 cm ± 0.016 cm 

 

Determining Error 

 
The accepted density for lead is 11.3 g/ml.  Five lab groups attempted to determine the density and got the 

following data  Lab group 1 = 11.3 g/ml Lab group 2 = 11.1 g/ml Lab group 3 = 11.2 g/ml 

   Lab group 4 = 11.5 g/ml Lab group 5 = 11.6 g/ml 

 

1. Calculate the error for each group (Ea) 

 

 

 

2. Calculate the average mean of the data 

 

 

 

3. Calculate the deviation for each group 

 

 

 

4. Calculate the percent error for each group 

 

 

 

 

5. Calculate the degree of uncertainty for the lab data 

 

%100
 valueaccepted

 valueaccepted -  valuemeasured
errorPercent 

https://www.youtube.com/

watch?v=loduc50moIQ 
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Accuracy is a measure of how close a measurement comes to the actual or true value of whatever is measured. 

 

A measurement can only be as accurate and precise as the instrument that produced it.  A scientist must be able 

to express the accuracy of a number, not just its numerical value.  We can determine the accuracy of a number 

by the number of significant figures it contains. 

Significant figures 
The last digit of a measurement expression is uncertain.  That is because the last digit is an estimation. 

 

Significant figures in a measurement expression comprise all digits that known with certainty, plus one digit 

that is uncertain.  PLACEHOLDERS  ARE NOT SIGNFICANT. 

            

  

Rules for determining the number of significant figures in a given value: 

 

1. All non-zero digits are significant. 

 

2. All zeros between two nonzero digits are significant.  (aka: sandwich rule) 

 

PRACTICE:  Determine the number of significant figures in each of the measurements below. 

 

1. 43.8 L 

2. 43.08L 

3. 4567.98g 

4. 5678.09807 g 

5. 3,400,008 mL 

3. Trailing zeros are significant only if there is a decimal point or a bar drawn over the zero 

PRACTICE:  determine the number of significant figures in each of the measurements below: 

1. 345,00 g 

 

2. 345,000,000 mL 

        _ 

3. 345, 000 cm 

                        _ 

4. 345, 000 L 

            
5. 345.000 mg 

 

4. Zeros in the beginning of a number whose only function is to place the decimal point are not significant.  

Ex: 0.0025 has 2 significant figures. 

5. Zeros following a decimal significant figure are significant 

Ex:  0.00470 has 3 significant figures 

 PRACTICE: determine the number of significant figures in each of the measurements below: 

1. 0.00876 mL  2. 20.0005 kg  3. 0.0008076 g 

 

 

 

4. 0.080906L   5. 0.080006g  6. 987.00cm 

 

 

 

 

https://www.youtube.com/

watch?v=eCJ76hz7jPM 
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Significant figures - Determine the number of significant figures in the following measurements 

 

1. 876 mL      13. 0.0098 L 

 

2. 00.345 L      14. 987,876,643.00 mm 

 

3. 0.09045 g      15. 98,008 g 

 

4. 987,000 cm      16. 2000.00 g 

 

5. 907,000 cm      17. 2020202 cm 

 

6. 900,000 mL      18. 4 cm 

 

7. 98.08 g      19. 40 cm 

                                                                                                        _ 

8. 907,008 mL      20. 40 cm 

 

9. 40.000 L      21.   4.7 x 10-8 

 

10. 40,000 g      22.   2.000 x 102 

            _ 

11. 40,000 g      23.  3.01 x 1021 

         _ 

12. 40,000g      24.  100. 

 

Calculating using significant figures 
 

Rule for Multiplying and Dividing 
 Limit and round to the least number of significant figures of any of the factors.  

 

Example: 23.0 cm x 432 cm x 19 cm = 188,784 cm3 = 190,000 cm3   

since 19 cm has only two significant figures     

 

Rule for Adding and Subtracting 
 Limit and round your answer to the least number of decimal places  

 

Example:  123.25 mL + 46.0 mL + 86.257 mL = 255.507 mL = 255.5 mL  

since 46.0 mL has only one decimal place 

 

Perform the following operations expressing the answer in the correct number of 

significant figures.          

 

1. 1.35 m x 2.467 m = ________________________ 

 

2. 1,035 m2 / 42 m = ________________________ 

 

3. 12.01 mL + 35.2 Ml + 6 mL = ________________________ 

 

4. 55.46 g – 28.9 g = ________________________ 

 

https://www.youtube.com

/watch?v=iorZdz4dsBU 

https://www.youtube.com/

watch?v=xHgPtFUbAeU 
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5. 0.021 cm x 3.2 cm x 100.1 cm = ________________________ 

 

6. 0.15 cm + 1.15 cm + 2.051 cm = _______________________ 

 

7. 150 L3 / 4 L = ________________________ 

 

8. 505 Kg – 450.25 Kg = ________________________ 

 

9. 1.252 mm x 0.115 mm x 0.012 mm = ________________________ 

 

10. 1.278 x 103 m2   / 1.4267 m = ________________________ 

 

 

Scientific Notation 

 

Scientist very often deal with very small and very large numbers, which can lead to 

confusion when counting zeros.  We have learned to express these numbers as powers. 

 

Scientific notation takes the form of M x 10n where 1 ≤ M < 10 and n represents the 

number of decimal places to be moved.  Positive n indicates the standard form is a large 

number.  Negative n indicates a number between zero and one. 

 

Example: Convert 1,400,000 to scientific notation.   

 We move the decimal point so that there is only one digit to its left,  

a total of 6 places. 

1.4 x 106 

 

Example: Convert 0.000025 to scientific notation.  For this we move the decimal place 5 places to the 

right.  0.000025 = 2.5 x 10-5 

 

Convert the following to scientific notation: 

1. 0.005 = ________________________  6.   0.25 = ________________________ 

 

2. 5,050 =  ________________________  7.   0.025 = ________________________ 

 

3. 0.008 = ________________________  8.   0.0025 = ________________________ 

 

4. 1,000 = ________________________  9.   500 = ________________________ 

 

5. 1,000,000 = ________________________ 10.  5,000 = ________________________ 

  

Convert the following to standard notation: 

1. 1.5 x 103 = ________________________ 6.    3.35 x 10-1 = ________________________ 

 

2. 1.5 x 10-3 = ________________________ 7.    1.2 x 10-4 = ________________________ 

 

3. 3.785 x 10-2 = ________________________ 8.    1 x 104 = ________________________ 

 

4. 3.75 x 102 = ________________________ 9.    1 x 10-1= ________________________ 

 

5. 2.2 x 105 = ________________________ 10.   4 x 100= ________________________ 

https://www.youtube.

com/watch?v=i6lfVU

p5RW8 
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Metric Conversions 

 

 Facts You Need to Memorize 

Length Mass Volume Volume of a solid 

10 mm = 1 cm 

100 cm = 1 m 

1000 mm = 1 m 

1000 m = 1 km 

10 mg = 1 cg 

100 cg = 1 g 

1000 mg = 1g 

1000 g = 1 kg 

10 mL = 1 cL 

100 cL = 1 L 

1000 mL = 1 L 

1000 L = 1 kL 

1 cm3 = 1mL 

Examples: 

1. 5 cm = _____ mm  mm50
cm 1

mm 10
 cm5    

 

2. 55 g = _______ mg  mg 000,55
g 1

mg 1000
 g55   

3. 500 mL = _______ L  L5.0
mL1000

L 1
 mL500   

 

4. 70 cm3 = _______ mL mL70
cm 1

mL1
cm70

3

3    

 

5. 0.01 kg = ________ g  g10
kg 1

g 1000
 kg01.0   

 

6. 5897 mg = _________ kg  kg005897.0
g 1000

kg1

mg 1000

1g
mg5897   

Try these yourself and make sure to show your work like the above examples! 

 

1. 500 g = ________kg 

 

 

2. 25 cm = __________mm 

 

 

3. 5 L = __________ mL 

 

 

4. 15 km = _________ mm (Hint: this is a two step process) 

 

 

5. 25000 mL = __________ kL (Hint: this is a two step process) 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/

watch?v=w0nqd_HXHPQ 
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SI Unit Conversions 

 

Convert the following: (Make sure to show all work) 

 

Example: 4 km = __________ m  m4000
km 1

m 1000
 km4   

 

1. 3 m =  __________  cm 

 

 

 

2. 40 mL =  __________ L 

 

 

 

3. 52 g =  __________  kg 

 

 

 

4. 10 mm =  __________  cm 

 

 

 

5. 16 m = __________ km 

 

 

 

6. 200 mg =  __________ kg 

 

 

 

7. 320 mm =  __________ m 

 

 

 

8. 3 km =  __________ cm 

 

 

 

9. 23 kg =  __________ g 

 

 

 

10. 17 L =  __________ mL 
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Temperature and its measurement 
 

Temperature (which means the average kinetic energy of the molecule) can be measured using: Celsius and 

Kelvin.  We use the following formulas to convert form one scale to another.  Celsius is the scale most desirable 

for laboratory work.  Kelvin represents the absolute scale.   

 

    °C = K – 273  K = ° C + 273 

 

     

 

Complete the following chart.  All measurements are good to 1° C or better. 

 

 ° C K 

1 0° C  

2 25 °C  

3  450 K 

4  210 K 

5 -273° C  

6  294 K 

7 100 °C  

8  225 K 

9 -40 ° C  
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The above picture is a line graph.  Answer the following questions based on the above graph. 

 

1. What is the independent or manipulated variable? 

 

2. What is the dependent or response variable? 

 

3. What are the units for distance? 

 

4. What are the units for Weight loss? 

 

5. Are both of these units part of the metric system? 

 

6. Fill in the table below (Label each column and fill in the missing data from the above graph.) 

 

 

 

 

1  

 10 

3  

 20 

5  

 

7. What is the slope of this curve? 
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Determining Density through graphing 

Volume (mL) Mass (g) 

5 56.5 

15 169.5 

24 271.2 

52 587.6 

64 723.2 

1. Create a plot of mass versus volume. 

 

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

                                  

 

 

2. Calculate the slope of this graph. 

 

 

 

3. What is the equation for density and how does it relate to the slope of this graph? 

 

 

4. Using the data table below identify which substance was involved in this experiment? 

Substance Density (g/mL) 

Copper 8.92 

Lead 11.3 

Gold 19.3 
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Organizing data 

 

Objective:  How does study time effect CJ’s grades? 

 

Background: CJ kept track of her study time for science class.  She also recorded her test scores.  The data is 

provided below. 

 

Data: 
In the first week, she studied daily for 15 minutes and her end of the week test scores were 60%.  During the 

second week, she studied daily for 30 minutes and her end of the week test scores were 70%.  During the third 

week, she studied for 45 minutes and her end of the week test scores were 80%.  Finally, during the fourth 

week, she studied for 60 minutes and her end of the week test scores were 90%. 

 

Your task: 

1. On the bottom of this page make a table that represents the data listed above.  (Make sure your 

independent variable is listed in the left column.) 

 

2. Manually graph this data using graph paper. 

a. Label the x axis and y axis with the proper label and unit 

b. Choose a logical scale for each axis 

c. Number the divisions consecutively on your graph 

d. Title your graph 
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Writing Formulas 

Chemical formulas are written with rules according to the type of molecule they form. 

USE A PERIODIC TABLE TO CHECK FOR METALS AND NONMETALS!!  Metals are 

found on the left side of the stair step (BOLD) line on the periodic table.  Nonmetals are found on 

the right side of the stair step line of the periodic table.  Metalloids are the elements found along 

side of the stair step line and include:  Boron, Silicon, Germanium, Arsenic, Antimony, Tellurium, 

Polonium, and Astatine.   

A.  Writing formulas for compounds. 
I. Writing basic ionic compound formulas.  

a. Ionic compounds: usually contain a metal and a nonmetal.  

b. Write the symbol and oxidation number for the element. 

c. The metal (positive ion) is always written first then 

followed by the nonmetal. 

d. Drop the + or – sign and cross the number to the opposite 

element to become a subscript.  

e. If it is a transition metal, the Roman numeral is the value of the positive charge.  

f. Notice the -ide ending. This tells you that it is a single element, not a polyatomic ion.  

Examples: lithium sulfide Li+1 S-2 => Li2S     copper (II) bromide Cu+2 Br-1 => CuBr2  

Oxidation numbers:  the positive or negative number assigned to an atom to indicate its degree of oxidation or reduction.  All atoms want to 

be stable with valence (outermost) electrons = 8 or oxidation # =0.   

a. Nonmetals will gain enough electrons to reach a total of 8.  Gaining electrons will give an ion a negative charge with 

a value of the number of electrons needed to reach 8.   

b. Metals will usually lose their valence electrons to get back to zero.  They will then have more protons than electrons 

having a positive oxidation number with the value being the number of electrons the atom will lose.   

Group Number # of valence 

electrons 

Gain or lose and 

number 

Oxidation number 

1A 1 Lose 1 +1 

2A 2 Lose 2 +2 

3A 3 Lose 3  +3 

4A 4 Gain or lose 4 +/-4 

5A 5 Gain 3 -3 

6A 6 Gain 2 -2 

7A 7 Gain 1 -1 

8A 8 Stable 0 

Using Polyatomic Ions in ionic compounds.  

a. Each polyatomic ion is a complete unit, NEVER break it up or change 

the numbers.  

b. Use charges just like with regular ionic compounds.  

c. Most end in -ate and -ite, only a few (cyanide, hydroxide) have an -ide 

ending.  

Common polyatomic ions:  Ammonium            NH4
+1 

        Phosphate             PO4
-3 

            Phosphite              PO3
-3 

Hydroxide              OH-1 

Chlorate                ClO3
-1 

Sulfate                   SO4
-2 

Sulfite   SO3
-2 

Carbonate CO3
-2 

 

Examples: lithium sulfate Li+1 SO4-2 => Li2SO4  

copper (II) nitrite Cu+2 NO3
-1 => Cu(NO3)2. Notice the ( ), use these when you have more than one polyatomic ion.  

https://www.youtube.com/watch

?v=URc75hoKGLY 

https://www.youtube.com/watch?

v=p9iQ5Qn42DM 
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II.  Writing formulas for molecular compounds.  (COVALENT)  
a. Molecular compounds: nonmetals only!  

b. DO NOT USE CHARGES!!!  

c. Prefixes give the number of each element.  

Examples: CO2 carbon dioxide, notice the ending change. The di means two of that element, in this 

case oxygen. Dinitrogen monoxide = N2O, dichlorine heptoxide = Cl2O7  

 

The prefixes are:  

1 - mono  2 - di  3 - tri  4 - tetra  5 - penta  

6 - hexa  7 - hepta  8 - octa  9 - nona  10 - deca  

IONIC        COVALENT 

1: potassium oxide  _______________   1.  carbon dioxide _______________ 

  

2: beryllium iodide  _______________   2.  carbon monoxide _______________ 

 

3: lead(IV)oxide  _______________   3.  silicon tetrachloride _______________ 

 

4: magnesium nitride  _______________   4.  dinitrogen monoxide _______________ 

 

5: calcium bromide _______________   5.  dinitrogen pentaoxide_______________ 

 

6: sodium phosphate  _______________   6.  phosphorus trichloride_______________ 

 

7: aluminum sulfate  _______________   7.  chlorine gas  ________________ 

 

8: ammonium hydroxide _______________    8.  sulfur dichloride ________________ 

 

9: lithium oxide   _______________   9.  diphosphorus trioxide________________ 

 

10: strontium chlorate _______________              10.  dihydrogen monoxide________________ 

 

 

 

 

 
 

 

 

 

 

 

https://www.youtube.com/wat

ch?v=7InLJxj7qDE 
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More Practice Problems 
Decide if the compound is ionic or covalent.  Then write the formula on the line provided.  

          Ionic/Covalent 

 

1. sodium chloride ____________________________________  ____________ 

 

2.   carbon tetrachloride _________________________________  ____________ 

  

3. magnesium bromide _________________________________  ____________ 

 

4. phosphorus trichloride ________________________________  ____________ 

 

5. hydrogen hydroxide _________________________________  ____________  

 

6.    Iron (II) fluoride _____________________________________ ____________ 

 

7. sodium carbonate ___________________________________  ____________ 

 

8. ammonium sulfide ___________________________________ ____________ 

 

9.  Iron (II) oxide ______________________________________ ____________ 

 

10. Iron (III) oxide______________________________________  ____________ 

 

11. magnesium sulfate __________________________________  ____________  

 

12.  sodium phosphate ___________________________________ ____________ 

 

13. dinitrogen pentaoxide ________________________________  ____________ 

 

14. aluminum iodide ____________________________________  ____________  

 

15.  aluminum sulfite _____________________________________ ____________ 

 

16.   copper (I) carbonate _________________________________ ____________ 

 

17.  sulfur trioxide ______________________________________  ____________ 

 

18.  Barium hydroxide ____________________________________ ____________ 

 
  

  

 

 

 

 


