Unit 1 — Math & Measurement

An Important part of Chemistry is measurement. It is very
Important that you read the measuring devices we use in lab
as accurately as possible. Here is how to determine how
accurately a measuring device can be read:

Look at the graduation marks on the piece of equipment.
(Those are the lines or marks that are not numbered.) Decide
what each mark is worth using the numbers given as a guide.
You should read the instrument to one more decimal place to

| | the right than the smallest graduation mark. This last number
will be an estimate on your part. This will lead us into our next topic in measurement — significant

figures. A: Ea}:h of the smaller lines represents 1 mL. That means that our reading should be to one
place to the right of the decimal point. To me, it looks like the bottom of the curve is about halfway
between the 16 and the 17, so I would say that the reading on this graduated cylinder would be 16.5
mL.

B: Each line represents 0.1 mL. That means that our reading should be to two places to the right of the
decimal point. The bottom of the curve looks to me like it is exactly on the line that would represent

3.8. My reading, however, needs to be to two places to the right of the decimal. Because it is exactly
on the line, my reading will be 3.80 mL.

PRACTICE WITH READING MEASURING DEVICES WORKSHEET
—t—.. Part 1 - What are the readings on these metric rulers? Be sure to include units with your answers.
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Rulers, graduated cylinders, and thermometers on “practice With Reading Measuring Devices Worksheet
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Unit 1 — Math & Measurement

Part 2 — What are the readings on these graduated cylinders? Be sure to include units with your

answers.
6.) 7.) 8.) 9.)
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Part 3 — What are the ' Uni ath & Measurement

14.) readings on these thermometers?
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Part 4 — What are the readings on these triple beam balances? Be sure to include units with your
answers:
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Notes and Worksheets

Be sure to include units with your answers.



Scientific Notation Worksheet

Convert the following numbers into scientific notation:

1)
2)
3)

3.400 3.4 x|
0.000023 ode D X \Ow6
101,000 1.0) 10

oo0__1,0%10°+

45.01 SO\ 510!

1,000,000 | X10) v
0.00671 1) %10 -3
4.50 M.S'O X ‘Oo

Convert the following numbers into Standard notation:

9)

10)
11)
12)
13)
14)
15)

16)

For chemistry help, visit www.chemfiesta com :\ = © 2003 Cavalcade Publishing - All Rights Reserved

2.30 x 10° 23000
1.76 x 1073 0.0017\y

1.901x 107 (2.000000160 |
8.65 x 10°! 0365

9.11 x 10° al10
5.40 x 10 94.0

1.76 x 10° l' 14
74x10° 0. 00007




Name___
Express these numbers in scientific notation
1. 0.0023 QQSX\O_Z 4. 14 000 | U x\()‘-}

5. 0.000036 3.lx )0 -9

6.252  __2.5A*I0°

3.10236 1.023u,x\0"

Expr'ess these numbers in decimal notation. (S?‘Cmd(l/d lﬁo*ajf'”"3

1. 436 x 10243 4 145x 102 0.0M4S
2. 3.40x 107 _0.00340 5. 5.02x10¢ 903200
3. 267x10° 4 b7000 6. 1.21x 107 _0.0000001d |

Use your calculator to solve the following. Be sure to express your answer in
scientific notation even if your calculator does not.

1. (3.0 x 10 + (5.0 x 10%) 8.0 x\0>
- g

2. (6.9 x 10%)(2.455 x 10%) le ] %10

3 (4.3 x 10°)(3.1 x 10°7) 2.7 «10"

(5.0214 x 10°)

-
4. (458 x 10°) = (3.2 x 10%) 1.4 ¥10
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Significant Figures, Version 2.0, 6/11/08, Blas & Lee

Answer the questions below based on the tables provided. In this document, “SF” stands for Significant
Figures.

Group 1
Number | # of SF
7 |
r3'24 12 -
1654 |3
835 |3

Critical Thinking Questions

L. Engage in a group discussion that tries to determine what pattern or rules exist between the Numbers

and # of SF listed in Group 1 and write that rule below. .

A nom s ae S\jc\ﬁ\f&ﬁ’

2. How many SF’s would be in the following numbers?
a. 95

b. 7.56 3
c. 45256 S

Group 2

Number of SF
305 3
3005 4
6.05 3
6.005 4

6

6

9.05006
9.50006

3. Engage in a group discussion that tries to determine what pattern or rules exist between the Numbers
and # of SF listed in Group 2 and write that rule below...

Al numbess oure S\amJn((AM

4. How many SF’s would be in the following numbers?

a. 35 _§?__
b. 706 3
c. 3506 4

d. 60.701 S



Group 3 Group 4
_ - N
LNumber # of SF FNumber _ | #of SF
30 1 ] 30. )

3000 1 B 3000. | 4

, 4 & 5 and write that rule below

2ev0s 1) the ngn’f ot nonh- 2¢o num%(ﬁalhﬂ

Group 5§

Number

1.0

350

35.00

10.0

300.00

N[ WA IWiN| It |

22105 ) only

unt of thee s gldecimal Bnywie inthe ) i per

a. 722 S

b. 702.05 g

c. 50 l

d. 50. A

e. 500 o

f. 700 N

g. 7.700 H
Group 7

Group 6 Number # of SF |

Number | # of SF 1x 10" 1

0.1 | rmmerssosesass *20x10° 2

0.020 i >213x 107 |3

0.00213 |3 i et 3.03x10°  [3

0.0303 [3  ®&===TT-TToooos N 120x 100 |3
2.060x 10" |4
2.060x 10" |4

6. How many SF’s would be in the following numbers?

and # of SF listed in Groups 6 & 7 and write that rule below...
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7. Engage in a group discussion that tries to determine what pattern or rules exist between the Numbers

as 1t S1qligs
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8. How many SF's would be in the following numbers?

a. 0.01 _l__
b. 0.0023 o
c. 236x10° 3
d. 23.0x10° 3
e. 1.234x10° 4

9. Now, condense all of the rules that you’ve written above into the shortest, most condensed list as

possible that still applies to every group listed above. These rules must be grammatically correct.
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Now, go to the board as directed by the instructor and add your rules to
the class discussion and editing session, write the final SF rules on your

3{\\‘}\((}”)‘ it Ther

the appropriate section. After
note card.

Exercises

Complete the following table:

Number # 1f SF Group above (1-7) that this number
Twould fit into
2.307 - _%
30000, ! 4
: 5.230 ' S
2712 e
; 1.750 x 10 4 $7 I
| 0.0\35L 4 1 6
Tsooo | | 3




Exercises
Complete the following table:

Number " | Do the number of SF match the example ta—{l;;leﬁ_@ircle Yes
# of SF or N
- e M— X 9) - —
_—mmmm————— s/ e —_—
0.23060 5 . No
R e e e SR - — e
5.670x 10 3 Yes”
- - ——-—_—‘—"—ﬁ—"‘—_‘# i PP — — I — -
5000.00 5 Yes”
T SEE—— . R T . . - I I

Problems

1. If you were to weigh a handful of 14 marbles and the entire lot weighe§
weigh? Asa L%roup, decide how many decimal places you should report 1 yo
g

\08*{1(33 Answer | d ”‘3/;‘-\' "23373'

of decimal places? Use grammatically

» Wwhat would each marble
ur answer.

;‘UN\J W correct sentences. e
w e alanw goNg U U0 Mamﬂgj!h,and ont eshimated dl&lh 3
Gur Tihad amlér ha$ 10 ieflect |

ould be a standard number of decimal places reported in answers (o problems?

3. Do you think that there sh
ole? Discuss this as a group and explain. Use

How would this benefit/harm science as a wh
grammatically correct sentences.
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Significant Figures Worksheet

I Indicate how many significant figures there are in each of the following measured values.

24632 S5 1008 Y 700000 ____L _
107 854 Y 0.00340 3 350.670 V.
100.3 Y 14.600 B 2 1.0000 5

0.678 3 oo0001 | 320001

2. Calculate the answers to the appropriate number of significant figures.

32.567 24624 658.0
135.0 238278 23.5478

+ 14567 + 983 + 134529
I\ ,6337 38D

303\ §37%
— & 50205

3. Calculate the answers to the appropriate number of significant figures.

a) 23.7x 3.8 0.0 > 90,

e) 43.678 x 64.1

_&7qq ¢7Sq& K 9»50 Xl03

b) 45.76 x 0.25 nyy =2 ) f) 1.678 /0.42

2999 > 1.0

c) 81.04 ¢ x0.010

0.8104 > 0.%) ¢) 28367 /3.74 7.588 > 2,58

d) 647 x 64.5

U17:3'2 2 YY) ny 42787 1.006 4353.49 = 4A5<

4.(12.01 - 11.59) /36.1 =

5 0'43/3&9‘\ "'

5. Calculate the density of an object that has a mass of 23.0 g and the volume i1s found by water displacement. The
water level starts at 5.05 mL and after the object is put it, has a water level of-H=3mE. Ve 30 m

\IO\\K\\Q - nO?)OW\L- S5.0SmL = (()«a‘?ym L
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