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Measurement and Calculations

How important i it o measure sceurately?

Let's practice

State the number of significant figures in each of the following:
a) 0.0034 2 i) 0.0000100 3

Eray messnemet s dete oancenny b) 1.2300 5 ) 600.021 6

In science we record allthe certain digits plus one,

These are called significant digits.

“ g ) 0.067 2 k) 102.0 4
Lo ) .
‘numiw uu‘m‘m‘u\mﬂm‘m‘u\HH‘\\‘uu‘H‘\\H‘H‘\Hl"u‘ulw d) 0.00001 1 1) 102030 6
1] 2| 3 4 5| 6| il 8 9 10|
for |s ‘s ‘z ‘9 ‘; ‘r ‘z ‘z ‘n ) 9.3005 5 m) 10200 5
(NI H\‘\I\HHHI \H‘HHHHHH‘\H\ H‘HHH‘\HI H‘HI\
How o poin 10 pin 7 1) 1000 4 n) 100 3
9.05 cm  ampmanetent e
e “Thats our pasone. 2) 3006 4 0) 0.1005 4
ey e Why aren't we certain?
—— et ot h) 0.0010 2

e
O.fem

igtsincluded in a stated value (except leading 7¢ros) are significant digits
“Tgfore the decimal point —
Whatis a leading zero?
~azero i front of our number
307.0 emhas_4_significant figures.
61 mishas_2_significant figures

0,03 mhas _1_ significant figures.

Whats a leading zero?

significan figures.
ignificant figures,
100.0 ki has_4_ significant figures.

Certainty and Sig Figs Practice

4 How many puppicsare in the hammock? How many significant digits do I use in a calculation?
B 00LDL LD 0066600
Are you sure? 0 0Pbo LYY o Po0 O multiply and divide

. . . - answer has the same number of significant digits as the measurement with the fewest
Is it exactly 5 or is that an estimate?

, Area of a triangl
Things that you actually count don't have significant e.g., Area of a triangle

. A

digits. O, S‘ =12 x 32¢em x 10.1em
. J 2) 3)

We assume the value to have infinite significant digits. =16.16 cm?

=16cm? (2 significant digits)

‘The number of puppies is 5.0000000000000.....

add and subtract

How many minutes are in one hour? - answer has the same number of decimal places as the measurement with the fewest
J——
Are you sure? e.g., Total distance walked during the lunch break
4=1012m + 7m + L12m
Is it exactly 60 or is that an estimate?
=10932m

Values that are defined don't have significant digits. =109m
7 =Ll 5 We assume the value to have infinite significant eg.
o 6 ), digits. 62.43 cm + 1402 cm = 2 1 decimal places?

‘The number of minutes is 60.00000000000000...... g+ o i
0¥ mx 100k m- s,
0081+ 28001 = 250}
1235-3hs= 0l

Examples |Counted Values |Defined Values

29 students 1000 m/km
3 blue jays 10 mm/eom Lets try one more. Total distance travelled by a car
d,=1042km + I1km + 0.67 km
11 Pokeballs ' 1 min/60 sec ‘ o S
=115.87 km
=116km 0 decimal places
Why docs this matier?
We don't use counted or defined values when figuring out the number of significant figures .
‘Wait a second!

to include in the answer of a calculation. .
- why is the answer 116 and not 1157

Counted/Defined Values Mult/Div & Add/Subt

Significant Digits and Rounding Off Practice
1. State the number of significant digits.
How do we round off an answer? 17651 f ®
) 7.651 mm
- if the digit after the one you're keeping is 5 or greater - round up b) 202 m/s 3
€)50.0 cm 3
e.g., For a triangle, A = %bh ) 0.084 km ?
2. Round the following values to three significant digits.
= A ioni o . 2.674 ki 32.7
b=621 cm Decide how many significant digits and round it off. 3) 32.674 km - am
h=8.0cm b)0.003922 ¢ 0.00392 g
©) 10751 s 108 s
A =(0.5)(6.21 cm)(8.0 cm)
3 2 l-{ . (& 3. Complete the following calculations by providing the correctly rounded answer with
=24.84 cm? % units.
a)22.4hx 0.1 mm/h a)2mm
=25cm? b) 465 km divided by 5.21 h b) 89.3 km/h
©) 18 cm* x 1.10 glem’ ©20¢g
d) 12.3 weeks x 7 days/week ) 86.1 days
) 17.5 mL +95 mL +8.25 mL ) 121 mL
e.g., Calculate the total distance. £)32.1 m + 960 m +20.02 m f)1012m
dl=55m £)0.2 cm+23.91 em +0.62 cm 2)24.7em
d2=0597m h)13.63h-05h ) 13.1h
d3=0.1262 i)35.1 mm + 67.04 mm i) 102.1 mm
Total distance = 5.5 m + 0.597 m + 0.1262 m 7525+ 86785+ 0245 () 1644's
| 3 ’ . . 1245 s
=6.2232 4. Determine the area of the following shapes to the correct number of significant
=6.2m digits.
a) A rectangle with a length of 10.0 m and a width of 12 m 120 m?
b) A triangle with a base of 8.23 cm and a height of 0.68 cm 5 g (2

Rounding Practice
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Try this one:

A field is 120 m long x 15 m wide.
Calculate the area of the field.

A=lxw
= (120 m)(15 m)
1800 m?

How many significant figures are we allowed? 2
Uh-oh!

Scientific notation

Scientific Notation Practice

decimal place.

) 0.00000581 () 42893 (k) 200500
b) 207000 (2) 4105000 (1) 3685000
€ 003152 (h) 0.0003025 (m) 30.025
d) 40300000 (i) 28750 () 1025
©)0.00370 G)213 (0)0.356

2. Express each of the following in expanded form.
) 2.54x10° (d) 2.15x10%
b) 1LOIxI0°  (¢)9.22x10°
€)3.05x107 (H9.22x102

3. Calculate each of the following using correct significant digits.

k)3.1416/12.4

1. Change each of the following into correct scientific notation. Round off to one

) 7x10¢ + 2x10¢ (1) 6.6x10°/ 3.0x10°

b) 8x10% - 7x10+ (m) (3800)(0.0054)(0.0000001)
©) (3x10%)(2x10%) () 2x10%?

d) (1.3x10%)(4x10%) (0) 2x109(3x10%

€) 5x102 + 3x10+ (p) 4x10° - 1x106

) (8x10%)(3x107) (@) (-9x107)(6x10°1%)

2) (3x109) (1) (-3x10°)

h) 6.201+ 7.4 +0.68 + 12.0 (5)10.8 +8.264

i) 475 - 0.4168 (1) (131)(2.3)

) (3.2145)4.23) (1)20.2/7.41

Practice

S0you won' g0 st than 110k, How can you fgur out how lon it would ke sou?
amw
Whatdocs =7

Tofind 1, we have o rearrnge the ormul,

Tappening 0
3. Unda"

s AU ———
st

e e o ncd what you tan
o e o s

Rule 1 Always dothe same thing 1o bot sides.
Rule 2: There i no R 2

Wit What?
Letsdoit

a-w wewant by sl s0 we
s muliplid by v 50

d of verybing lse
have o divide by

was done o e
do he pposie

- dothe same to bt sides

. implify by crosing ot whatyou can

Basically, e just gt rid of eveything we dont want.

~dothe same o b sides

~ simplify by crosing out whatyou can

B,

y-b - mx - do the same to both sides

LB oy oot st
m "\
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‘We need a way to show the correct number of significant digits. N d\l&
- use scientific notation y/

Steps: ’{‘ exponent

1. Move the decimal to give the correct number of significant digits.

(Always havdane dligit in front of the decimal)

2. Add "x10" with an exponent to show how many places you move x10°
a) Exponent is + if moved to the left.
b) Exponent is - if moved to the right.

How do we fix our previous problem?
What do we want? 1800m? with 2 significant digits 2

How do we do that? 1.8 3’%57‘£,V

How many places did we move? 3

Left or right? Left 0
v _ 140
Final answer? 1.8x103 m2
Let's try some.
Quantity Scientific Notation Quantity Scientific Notation
2400 km 2.400 x 10° km 10101.0 m 101010 x 104 m
00000055 5x10¢s 000935416 m 346X 10 m
1234567 kg 1.234567 x 10° kg 2340000 § 23§ x10¢'s

Scientific Notation

Scientific Notation Practice

1. Change each of the following into correct scientific notation. Round off to one
decimal place.

) 0.00000581 () 42893 (k) 200500
5.8x10 4.3x10° 2.0x10°
b) 207000 (2) 4105000 (1) 3685000
2.1x108 4.1x100 3.7x10¢
©) 0.03152 (h) 0.0003025 () 30.025
3.2x102 3.0x10+ 3.0x10!
d) 40300000 (i) 28750 () 1025
4.0x107 2.9x10 1.0x102
€) 0.00370 (G213 (0)0.356
3.7x10 2.1x10° 3.6x10°

2. Express cach of the following in expanded form.

) 2.54x10¢ 254000 (d)2.15x10¢ 0:00000215
b) 101x102 00010 ©9mxi 92
305107 000000 (oo o0 jga 0.0922

3. Caleulate each of he following using correct sgnificant digits
ix

DOm0 (1) 6.6x10°/ 3.0x102 e
b) 8x107 - 7x10+ (m) (3800)(0.0054)(0.0000001)  **1*'
- (430000000)(0.00054)

9 Gx10m(2x10y (n) 2x10%)2 o
d) (13x109)(@x10%) <, (0) (.0x10(3.0x10%° “6x10°
€) 5x102 + 3x104 2x10° (p) 4x10% - 1x10¢ -5
n@x1093x107) 270 (q) (9x107)(6x101%) 9310
2 (3.0x10%) - iy ‘f“‘\ .
1) 6.201 +7.4+0.68 +12.0 (5)10.8+8.264
i)475-0.4168 0055 ) (131)(2.3)
j) (3.2145)(4.23) (1)20.2/7.41

k13 1416 /104

Answers

Rearranging equations

Let's Practice!

Rearrange the following equations for the (variable):
1LA=B+C (B)

2.R=A-X (X)

3.M+L=n-R (M)

4y=x-2 (x)
5.a=b-3 (b
6.y=2x (x)
7.y=2/x ()

8. E=0.5mv? (m)
9.y=mx (m)

10. PV =nRT (P)
11.a=2b-3 (b)
12.p=2q-2r (q)
13.9m=3x-6y (y)
14.v-wa-wc=0 (c)

15.2m-n)3=m+n+3 (m)

Rearranging Prac.
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Let's Practice!

1.LA=B+C (B)
2R=A-X (X)
3.M+L=n-R (M)
4y=x-2(x)
5.a=b-3 (b)
6.y=2x (x)
T.y=2/x (x)

8. E=0.5mv? (m)
9.y =mx (m)

10. PV =nRT (P)
11.a=2b-3 (b)
12.p=2q-2r (q)
13.9m=3x-6y (y)

Rearrange the following equations for the (variable):

B=A-C

X=A-R

M=n-R-L

December 20, 2018

14.v-wa-wec=0 (c)

15.2m-n)/3=m+n+3 (m) m

c=_v-wa
W

-4n-9

Rearranging Prac.

Converting Units Practice

Perform each of the following conversions.

a) 0.785 kg — mg m)0.307mg — g

b) 0.0775 g —> mg
¢) 12 cm/s — km/h

d) 7.56 mm — cm

n) 0.667 m — cm
0) 0.384 m — dm
p) 60 cm/s — km/h

e)81.4 nm — cm q) 0.0300h — s

f)3.21 Gm — km r) 60 m/s — km/h

2) 5 km/h — m/s s) 427 Mm — Tm
h) 27.1 pm — nm t) 36.8 nm — pm
i) 675 nm — um u) 0.0278 Gm — km
j)3.70 cs — ms v) 300 cm — pum
k) 5 km/h — m/s w) 629 mm — m

1) 27.3 um — nm x)52.1 L —>mL

Converting Practice

Metric Prefixes and Symbols
MULTIPLICATION FACTOR PREFIX SYMBOL
1 000 000 000 000 000 000 = 101 exa E
1000 000 000 000 000 = 101% peta P
1000 000 000 000 =10 12 tera T
1000 000 000 =10 ¢ giga G
1000000=10 mega M
1000=10 ¢ kilo k
100=10 2 hecto h
c.a.Mag S Base fo=10 1 deka da
RVAERY 01=10 4 deci d
0.01=10 -2 centi c
0.001=10 ¥ milli m
0.000 001 = 10 & micro u
0.000 000 001 =10 nano n
0.000 000 000 001 =10 -12 pico p
0,000 000 000 000 001 = 1013 femto f
0.000 000 000 000 000 001 =10 -18 atto a
How do I use this table? P
It always answers the question: O m
"How many base in a prefix?"
[ cm
e.g., Convert centimeters to meters. -'b
How many meters in a i 2 l D
“H\i’lﬂ:g;(
e.g., Convert grams to kilograms.
How many grams in a kilogram? 10*
Metric Prefixes
Converting Units Practice
Perform each of the following conversions.
a) 0.785 kg — mg 7.85x105 mg m) 0.307mg — g 3.07x10 g
b) 0.0775 g > mg 77.5 mg n) 0.667 m — cm 66.7 cm
¢) 12 em/s — km/h Mh 0) 0384 m — dm 384 dm
d) 7.56 mm — cm 0.756 cm p) 60 cm/s — km/h 2.16 km/h
e) 81.4 nm — cm 8.14x106 cm q) 0.0300h — s 108 s
$3.21 Gm — km 321106 km 1) 60 m/s — km/h 216 kn/h
2) 5.0 km/h — m/s 1.4 m/s §) 427 Mm — Tm 4.27x10% Tm
h) 27.1 um — nm 2.71x104 nm t) 36.8 nm — pm 3.68x10 pm
i) 675 nm — pum 0.675 um u) 0.0278 Gm — km  2.78x10* km
j)3.70 cs — ms 37.0 ms v) 300 cm — pum 3.00x106 um
K)52.1L > mL 5.21x10° mL W) 629 mm — m 0.629m
1) 27.3 pm — nm 2.73x10* nm

q) 0 71‘6‘)’[«6 —’;m%

oskx] 1v 57| | my
| 0"y
145 U0 .
= 1.%54(0

Answers

Nov 22-10:21 AM
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D 12emfs = km/), k) 52.) L=mL
Remlin o] | UOﬁ_/ O M eaipp mL
g [ cm| 10> ¢ (M [ (D—'A% ) /OL’ML
:O,%Qk% - 5.2l
. 043 Kl
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