HONORS CHEMISTRY: SCALE READING

DATE:_____

Objectives: SWBAT. . .
… determine the resolution of a mechanical scale.
… read a scale correctly based on its resolution.
… explain the difference between accuracy & precision.

READING  SCALES  CORRECTLY  IS  REALLY,  REALLY  IMPORTANT.  (REALLY.)  
Determine the resolution of a mechanical scale BEFORE using it..
- Resolution:
- You’ll want to know how far out to take your numeric values before making any measurements.
- Determine what the smallest hashmarks measure.
- The resolution is one digit beyond that. For example...

0 cm

10

- The smallest set of lines represent:
- That means the gap between the lines represents:
- The resolution of this scale is:

Once you know a scale’s resolution, the rest is easy.
- Read the hashmarks are far as you can and then “guess the gap” for the final digit.
- If you end on a hashmark and not a gap, use the
appropriate amount of zeroes to get your
measurement to the scale’s resolution.

0 cm

10

- Practice on these two arrows...

- Then determine each of

Resolution =
Item Length =

0 cm

10

the following scale’s
resolution and then
correctly measure the

0 cm

10

items:

Resolution =
Item Length =

Resolution =
Item Length =

0 cm
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Other common scale reading mistakes:
- Remember to write down the ___________!
- Never read a ___________ off of a metric scale!
- Do not ___________ a gap!
- E.g., Guessing 2.75 cm instead of 2.7 or 2.8 cm
- Place your numbers in the correct locations!
- E.g., Reading 10.65 cm instead of 16.5 cm.
- Some scales are downright confusing.
- What is the resolution of this cylinder?
- It can only be read to :

Some other scale related vocabulary....
- Accuracy: The degree to which a measurement relates to the actual (true) value
- Precision: A scale's ability to show consistent results under the same conditions (i.e., repeatability)
- Four possible situations:

Accurate
and
Precise

Accurate
and
Imprecise

Inaccurate
and
Precise

Inaccurate
and
Imprecise

An excellent second take on this by tyler dewitt

“It takes a lot of things to prove you are smart, but only one thing to prove you are ignorant.”
~ Don Herald
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HONORS CHEMISTRY: significant figures!

DATE:_____

Objectives: SWBAT. . .
…explain what significant measurements are.
... correlate the resolution of an instrument to the significance of its measurements.
... count the number of sig figs in a measurement.
... explain why some zeros are significant and some are not.
... properly manage sig figs in a variety of math problems.

Great resolution in your equipment is going to cost you money.
- All other things being equal, the price ____________ as the resolution increases.

Nice scientific
notation review

- E.g., It is going to cost more to measure something to 12.014 grams vs. 12.01 grams.
- Measurements must reflect ____________________________. Each scale can only be read so precisely.
- E.g., a measurement of 6.732 cm did NOT come from :
Significant Figures/Digits:
- Counted items are NOT ‘significant’ since they were not _____________________. (E.g., 15 cows)
- Metric/metric conversions (100 cm = 1 m) or English/English conversions (12 inches = 1 foot) are
NOT ‘significant’ since ______________________________________________________.
- Metric/English conversions ARE significant since ______________________________________.

When you look at a measurement, what is significant and what isn’t?
- All non-zero numbers in a measurement are significant.
- Some zeros are significant, some are not.

In a primal way, you probably already know this...
- Which measurement feels more precise? 4.0 cm or 4.000 cm?
- Are 68,000,000 years old dinosaur bones EXACTLY 68 million years?

The rules for zeros!
1. Zeroes between non-zeros (‘snuggle zeros’) are always significant.
ex.) 6056 L ( ___ s.f.), 7.7001 min ( ___ s.f.)
2. Zeroes to the left of all non-zero numbers (a.k.a. ‘leading zeros’) are never significant.
ex.) 0027 g ( ___ s.f.), 0.000124 cm ( ___ s.f.)
3. Zeros to the right of all non-zero numbers (a.k.a. ‘trailing zeros’) are significant if there is a decimal
somewhere in the number.
ex.) 1200 in. ( ___ s.f.), 120.0 kg ( ___ s.f.), 0.020 sec ( ___ s.f.)
A zero with a bar above it is the last significant digit in a series of zeros.
ex.) 54000 seconds ( ___ s.f.)
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Why all zeros are IMPORTANT, but only some are SIGNIFICANT....
So what was the difference
between these readings?
- In ...
- That zero was not read against the scale ∴ it is not ________________
- In...
- Those zeros were read against the scale ∴ they are _______________

Sig figs in multiplication/division problems:
1. Count the number of significant figures in each number.
2. The answer cannot have more sig figs than your least significant piece of data.
3. Determine the answer normally, but then round your answer to the appropriate number of sig figs.
Ex) 23 cm x 1.0246 cm = 23.5888 cm2 =

Sig figs in addition/subtraction problems:
1. Line up the numbers old school and determine the answer normally.
2. DON’T COUNT SIG FIGS! (No need!)
3. Starting from the left, find the first column to run out of resolution. Draw a vertical line after that column.
4. Round your answer to the left of that line.
Your answer cannot exceed the resolution of your weakest data source!
Ex) 52.0 g + 100.258 g + 71 g =

Sig figs when determining an average:
- Like addition/subtraction, an average cannot exceed the resolution of your weakest data source.
Ex) Find the average of 2.05 cm, 51.2 cm & 705 cm. =

Sig figs and cascading rounding errors in large problems:
- You should only determine sig figs ONCE no matter how involved a math problem is.
- This is only tricky if you have both multiplication/division and addition/subtraction the same problem.
- When you transition between the two, note what the sig figs would be if the problem ended there.
- Account for those transitional sig figs at the end of the problem.
Ex) Solve this: (47.25 g – 46 g) / 50.2 mL =
“Curious that we spend more time congratulating people who have succeeded
than encouraging people who have not.” ~ Neil deGrasse Tyson
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Scientific Notation
Useful for keeping track of very big or very small numbers. An exponential expression.
For numbere greater than one:
Move the decimal point leftuntrl there is only one number to the left of
number of moves of the decimal point as an exponent of ten.
ex. 3,673,000 = 3.673x106 456 = 4.56x1A2

it.

For numbers less than one:
Move the decimal point rightuntrlthere is only one number to the left of
number of moves of the decimal point as anegatiae exponent of ten.
ex. 0.00034 = 3.4x1G+ 0.000000304:3.04x1U7

Indicate the

it.

Indicate the

Significant Figures
Those digits in a measurement that have acfually been measured by comparison to a
scale, plus one estimated digit.

How to determine which digits are significant:
All non zero-digits are significant. ex) U56.7 five sig. figs.
How about zeros?
L. Zerosbetween non-zero numbers are significant.
2. Zeros to the left of non-zero numbers (a.k.a.leading zeros) are not significant.
3. Zeros to the ight of non-zero numbers (a.k.a. trailing zeros) are significant if
they are in a number with a decimal point.
(4. Zercs that have abar above them are the last significant zero.)
For example. . .
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How to use significant figures in calculations:
Adding

/ subtracting?
1. Line up the numbers and add or subtract as you would normally.
2. From left to right, determine which number (excluding the answer) runs out
of significant figures first.
3. Draw a vertical line right after the last significant digit in that number. Draw
the line all the way down until it bisects the answer.
4. Round off the answer to the left of the line.
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Multiplying/ dividing?
(
L. Determine significant digits in each number.
2. Determine the smallest number of significant digits present. That is how
many significant digits the answer must have.
3. Multiply or divide as you normally would.
4. Round the answer to the number of significant figures determined in step
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2.

For example. . .
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Another note: Significant figures are only needed when things ate measured!! C.ounting
numbers (3 birds) or definitions (1" foot = 12 inches) are not measured against a scale, so they do
nothaae to deal with signifcant figures. lf pre*nt, ignore such numbers when fguing out lnw
ffinny significant digits an ansToer shouldhaae!!
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HONORS CHEMISTRY

SCIENTIFIC NOTATION AND

SIGNIFICANT FIGURE Practice

For each of the following numbers determine the number of significant figures and then convert
the number to scientific notation or back to normal notation if needed.

1. 0.02

_________ 7.

0.0200

_________

13. 2.0002

_________

2. 5000

_________ 8.

5000.

_________

14. 5001

_________

3. 920,000

_________ 9.

8.72 x107

_________

15. 1.2 x103

_________

16. 10,000.2

_________

4. 5.4 x10-3 _________ 10. 0.0200
5. 6 x10-1

_________

_________ 11. 1.24x103 _________

6. 2.000 x102 _________ 12. 0.23001

_________

17. 9.90 x106 _________
18. 3.14 x100 _________

Perform the following operations expressing the answer in the correct number of significant
figures. Show necessary work and pay attention to units!

1.

1.20023 m x 52 m =

2. 150 L3 / 4 L =

3.

8.901 x102 g / 36.0023 mL =

4. 67.2 x10-3 cm x 231 sec =

5. (346 mL x 200 K) / 237.12 K =

6. 23.0 cm x 0.0967 cm x 333 cm =

7.

8. 55.69 g – 2.1111 g – 34.1 g =

12.01 mL + 35.274 mL =

9. 2.3456 x10-2 kg + 9.02 x10-3 kg =

10. 1.000 m – 23.2 cm =

11. (12.02 kg + 0.00034 kg + 381 kg)

12. (12.011 L - 0.099 daL)

(0.34 m x 12.090 m)

5.020 x102 mol
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Honors Chemistry

The Factor-Label Method

A brand, new way to solve math problems (a.k.a.
)
1. Write what you have and what you need.
2. Set up conversions (a.k.a.
)
~ Top and bottom of each conversion should be equal.
~ (HELPFUL HINT: when setting up conversions, ask yourself “Which unit is
bigger?” Make that unit equal to ‘one’ and then determine how many of the
smaller units are equivalent.)
~ ex.) 1 inch =
cm
1 foot =
inches
~ Can flip either way, whichever is needed.
3. Cancel out units, leaving behind only units desired.
4. Do the math.
5.
USE COMMON SENSE. . . DOES ANSWER MAKE SENSE?!?
Metric-metric conversions are usually two-step problems.
- Go to base unit, then to prefix sought ( less to memorize)
ex.) How many micrometers are there in 26 millimeters?

Other conversions can have variable number of steps.
ex.) A building has 79 lightbulbs burning at 60W each. How many MW is that?

ex.) How many inches is 678 meters? How many feet is that? Miles?
(note: 5280. feet in one mile.)

Note: these are multiplication/division problems. Significance rules apply!
Conversions that are defined never limit significance.
~ ex.) 12 inches in a foot, 100 centimeters in a meter
Conversions that are measured can limit significance.
~ ex.) 2.54 cm in one inch, 454 grams in a pound.
Permission to print for classroom use. www.guillotinedchemistry.com

Honors Chemistry

Factor-Label Practice

Try out these problems. Show all intermediate steps and all work! Remember, metric-metric
conversions should be two steps. Other conversions can vary.

1. .045Mm = ? hm

2. 52.4 mL = ? daL

3. 960 μg = ? cg

4. .0034 GW = ? dW

5. 14 nm = ? pm

6. 2.54 hL = ? cm3

7. exactly 2 hours = ? ms

8. 1.0 mile = ? cm

9. Welcome to the farmer's market. You have 50 apples and you'd
like some eggs, but you'll have to barter for them! After trading with all
the farmers, how many eggs can you get? INFORMATION: Farmer A will
trade 1 pig for 2 chickens. Farmer B will trade 3 cakes for one sack of
potatoes. Farmer C will trade 1 chicken for 25 apples. Farmer D will
trade 1 dozen eggs for 1 cake. Finally, Farmer E will trade 1 pig for 3
sacks of potatoes. All the farmers will trade either way (i.e. Farmer A will
trade for chickens or apples.) GOOD LUCK!
"Eggs must not quarrel with stones." ~ Chinese Proverb
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Honors Chemistry

Mathematics review sheet

Metric conversions (show all work!)

1) 16.8 GW to ? cW

2) 34.50 mm to ? dm

3) 106 nl to ? dal

4) 0.67 μm to ? Mm

5) .007 ps to ? minutes

6) 75.6 kg to ? Mg

Scientific Notation
Write the answers to the top six answers in scientific notation.

1)

2)

3)

4)

5)

6)

Significant Figures
Perform the following calculations, using the proper number of significant figures.

1) 45.0 + 34 - 0.0006

2) 8.2 x 10-4 + 9.02 x 10-4

3) 7.89x105 x 1.4x104

4) 326.3 x 123 x 45.0066701

And finally
Count and write down the number of significant figures next to each number on this sheet.

"True knowledge lies in knowing how to live."
~ Gracian
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