Name:___________________________________________ Period:_____ Date:__________
Converting from One Metric Unit to Another
Skills you need to do this include: 
1) memorize the metric prefixes names and symbols
2) determine which of two prefixes represents a larger amount
3) determine the exponential "distance" between two prefixes
4) significant figure rules
5) scientific notation 
The key skill in solving these problems is to construct a conversion factor. This conversion factor will make the old unit go away (micrograms and km in the top two examples) and create the new unit (pm and cm) in its place. Along with this change, there will be a change in the value of the number. 
Let's focus on the first example: Convert 2.50 g to picograms 
STEP ONE: Write the value (and its unit) from the problem, then in order write: 1) a multiplication sign, 2) a fraction bar, 3) an equals sign, and 4) the unit in the answer. Put a gap between 3 and 4. All that looks like this: 
[image: http://dbhs.wvusd.k12.ca.us/webdocs/Metric/Metric-Conversion-Ex1-1.GIF]
The fraction bar will have the conversion factor. There will be a number and a unit in the numerator and the denominator. 
STEP TWO: Write the unit from the problem in the denominator of the conversion factor, like this: 
[image: http://dbhs.wvusd.k12.ca.us/webdocs/Metric/Metric-Conversion-Ex1-2.GIF]
STEP THREE: Write the unit expected in the answer in the numerator of the conversion factor. 
[image: http://dbhs.wvusd.k12.ca.us/webdocs/Metric/Metric-Conversion-Ex1-3.GIF]
STEP FOUR: Examine the two prefixes in the conversion factor. In front of the LARGER one, put a one. 
[image: http://dbhs.wvusd.k12.ca.us/webdocs/Metric/Metric-Conversion-Ex1-4.GIF]
There is a reason for this. I'll get to it in a second. 
STEP FIVE: Determine the absolute distance between the two prefixes in the conversion unit. Write it as a positive exponent in front of the other prefix. 
[image: http://dbhs.wvusd.k12.ca.us/webdocs/Metric/Metric-Conversion-Ex1-5.GIF]
Now, multiply and put into proper scientific notation format. Don't forget to write the new unit. Sometimes, the exponential number is in the denominator. You must move it to the numerator and when you do so, remember to change the sign. Also, DO NOT move the unit with it. That unit has been cancelled and is no longer there. 
I. Given either the name or the symbol of the prefix, give the other:
1. c
2. k
3. T
4. 
5. d
6. milli
7. femto
8. giga
9. pico
10. hecto
II. Given the prefix size, give its name:
11. 10-15
12. 1,000
13. 109
14. 10-2
15. 0.000001
III. On a separate sheet of paper, calculate the following. Provide your final answer in the correct scientific notation format.
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16. 
16.     750 micrograms to g 
17.     0.25 megameters to cm 
18.     23.8 fg to kg 
19.     2.77 kg to mg 
20.     2.90 cm to terameters 
21.   45.6 microliters to megaliters 
22.    1.08 kg to g 
23.   9.57 x 10¯8 mm to nanometers 
24.    2.00 L to mL 
25.    35.28 mL to L 
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A List of the Metric Prefixes

,‘ ? Multiplier
‘ Prefix Symbol Numerical Exponential
yotta Y  1,000,000,000,000,000,000,000,000  10**
zetta Z  1,000,000,000,000,000,000,000 i
exa E  1,000,000,000,000,000,000 10'8
peta P 1,000,000,000,000,000 10
tera T  1,000,000,000,000 10"
giga G 1,000,000,000 10°
mega M 1,000,000 108
kilo k 1,000 10°
hecto h 100 10
deca da 10 10!
no prefix means: 1 10°
deci d 0.1 ' 107"
centi c 0.01 10°
milli m  0.001 1073
micro . 0.000001 107°
nano n  0.000000001 107°
(% pico p  0.000000000001 10712
femto f  0.000000000000001 1™
’ atto a  0.000000000000000001 . 1018
zepto z  0.000000000000000000001 jor=!
yocto y  0.000000000000000000000001 107





image8.jpeg
E. Arrambide Physics AP B@

STEP FIVE: Determine the absolute distance between the two prefixes in the conversion unit. Write it as a
positive exponent in front of the other prefix.

3
250pg x sl = PrE
1 pg

Now, multiply and put into proper scientific notation format. Don't forget to write the new unit. Sometimes,
the exponential number is in the denominator. You must move it to the numerator and when you do so,
remember to change the sign. Also, DO NOT move the unit with it. That unit has been cancelled and is no
longer there.

L. Given either the name or the symbol of the prefix, give the other:

C - c,e,/\l:'t
k — «alo

T —~tera
| p— MLCRS
d — cvect
milli ="
femto . &
giga — b
pico —s P

0. hecto —y W

SVENo L e WL

II. Given the prefix size, give its name:

11. 105 — feemnto

12. 1,000 —» ko

13. 10— b ga

14. 102 — ce~h

15. - 0.000001 —s— c2es

III.  On a separate sheet of paper, calculate the following. Provide your final answer in the correct
scientific notation format.

16. 750 micrograms to g ;‘sx i o- “s 21. 45.6 microliters to megaliteri"
‘ 4.5 %107 mL
17.  0.25 megameters to cm 2.5 x| o‘ow\ 22. 1.08kgtopg 1.8 ¥ oq K$
18. 23.8fgtokg 2. 33 al o- ‘3K5 23. 9.57x 10 ¥ mmto nanometers.t
" A5Iw\O A
19 277kgtomg. 2.3 Fxl O M§ 24. 2.00LtomL
8 2 x\osm\—
20.  2.90 cm to terameters Z-q x\ o P 25. 3528 mLtoL

3.83x16°L
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III.  Convert the following:
1. 750 micrograms to g =4
150, \ 450,403 25x109

2. 0.25 megameters to cm
IOcm
0-25Mm.( obc%; 6.25 iz 2.5x10:

3. 23.8fgtokg 12

: 28410 Kg: 2. 2816 ¥
S5 120"
4. 2.77 kg tomg

2?2—&5? g\ = 213—xlOm9

5. 290 cmto terameters

ZP\M-( ! T zqao -

ld m i
6. 45.6 microliters to megaliters -2 -
%M( IgML\ 1S5 .6xi0 ML= H.96x10 ML
4

7. 1.08 kgto ug

|. OB (lO M‘))- 1. og,aoug
8. 9.57x 10  mmto nanometers

qsauo,,,(___% ¢.5716 (16%) nm=4.53 %10 53x\o e

9. 200Lt0mL
zy’(lo "'DB wag\L

10.3528 mLto L

.3 -2
35.28m- 26.28xt0L= 353x()
((o%m:
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