Unit Equations:
Practice: Please set up unit equations for each of the following metric relationships

a) Scoville (Sc) and kiloScoville (kSc) = 1k=1x10%, so 1 kSc = 1x103Sc

b) mole (mol) and millimole (mmol) 2> Im=1x10", so 1 mmol = 1x10~mol

¢) megacalorie (Mcal) and calorie (cal) = 1 M =1x10°, so 1 Mcal = 1x10°cal

d) farad (f) and picofarad (pf) > 1p=1x10"2 50 1 pf=1x10"*f
e) gigawatt (GW) and watt (W) > 1G=1x10%s0 1. GW = 1x10°W
f) nanotesla (nT) and tesla (T) > 1n=1x10",s0 1L nT = 1x10°T

Conversion Factors:
Practice: Please give the 2 possible conversion factors for each of the following (the first 6 are from above)

3
a) Scoville (Sc) and kiloScoville (kSc) 1x1075¢ _1KSe
1kSc 1x10%Sc
-3
b) mole (mol) and millimole (mmol) 1X10 “mol 1 mmol
1 mmol 1x10> mol
6
c¢) megacalorie (Mcal) and calorie (cal) 1x10cal 1 Mcal
1 Mcal 1x10%cal
. 1x10712¢ 1pf
d) farad (f) and picofarad (pf) o
1 pf 1x10712¢
9
e) gigawatt (GW) and watt (W) 110" W 1GW
1GW 1x10° W
-9
f) nanotesla (nT) and tesla (T) 1x10 T OR InT
InT 1x107°T
1)
) 4.1847=1g1°C 4.184 J R 1g-1°C
1g-1°C 4.184 J
h) 0.789g=1mL 0.789¢ ImL
1mL 0.789 g
i) 1moll K=8314J 8.314J g Imol-1K
1mol-1K 8.3141J
§) 83 miles = 1 hour 83mi G Lhr
1hr 83 mi



Sig Figs and Conversion Factors:
Practice: For each of the following, state the system of measure for each unit, the quality measured by each unit, and then give

the number of sig figs in the conversion factor. l = match, l and =no match

a)
b)
¢)
d)
e)
f)

2)
h)

)

1J=0.2390 cal

1 km = 1.09x103 yards
1L=1x103m?
ImL=113¢g

5280 ft =1 mile

1 kg=2.201b

65 miles =1 hr

0.26420 L =1 gal

J= - -, cal = standard -, 4 s f. (different systems)

kM = - -, yd = standard -, 3 s.f. (different systems)
L = metric volume, m* = metric volume, infinite s.f.

mL = - -, g= - mass, 3 s f. (different qualities)

ft= - -, mile = - -, infinite s.f.

kg = - -, Ib = standard -, 3 s.f. (different systems)

miles = - -, hr = - time, 2 s f. (different qualities)
L= - -, gal = standard -, 5 s f. (different systems)

196.97 g Au =1 mole Au g AU = metric [i@88, hr = metric count, 5 s.f. (different qualities)

1 ML = 1x10°L

Using Conversion Factors:

ML = metric volume, L. = metric volume, infinite s f.

Practice: Perform the following conversions

a)

b)

©)

d)

e)

g)

h)

280cm > m

1000. m = km

9.28 m 2 mm

10.68 g >mg

45m—> dm

12m > Mm

23.6klto]

1.6411x107 pg > g

_ ) =)
Lem1x102 5> 1 em=1x102m > — " op DXL o g 0 emx L™ _ 0280 m
1x102m 1cm 1cm
3
1 k=1x10° > 1km=1x10°m > ”“;' or L0 1000, mx 11000 fm
1x10°m 1 km 1x10° m
3
Im=1x10° > 1mm=1x10°m > — o DO o g g ™ 9280 sum
1x10m Lmm 1x10m
’ -3
Im=1x107 > 1 mg=1x103g > 1"'5; or 1078 10.68ng’g3=10680 mg
Ix10™ g lmg 110~ g
—1
1d=1x10"" > 1dm=1x10"'m > ld": or 10 m 5 45 mxld—"i=45 dm
110" m 1 dm 1x10 " m
6
1 M=1x106 > 1 Mm = 1x10°m > IM;" or 107 12m><1L;n=1.2><10_5Mm
1x10°m 1 Mm 1x10°m
3 3
L= 1x10° 5 11— 1x109 > — op DI s 6 kx0T 23600 4
1x10°J 1k k.

1 1x10712
g OI‘XO g9

1p=1x10"2-> 1 pg=1x10"%g > =)
1x107'* g 1pg

1x1072 g

1.6411x107 pg x =1.6411x107g



-9 -9
i) 6.8x10°ng>¢g 1n=1x10° > 1 ng = 1x10%g > 1"g9 or D108 5 6810t ngx 2108 _ 68510
Ix10~ g 1 ng lng
. -2 .
i) 8354g->cg le=1x102 > 1eg=1x102%g > 1¢g2 P X107 8.54gx1;gz=854 cg
1x10™~ g lcg 1x10~ g
-3 -3
k) 250mL->L Tm=1x10° > 1mL=1x10L > — L op DAL s o5 0 mex 21 L 60250 1
1x1073 L 1 mL 1 mL
-6
) 224L->puL lp=1x10° > 1 pL = 1x10°L > lﬂLé r 10 L > 224 LxLl;=2.24x107ﬂL
1x10°L luL 1x10°L
9 9
m) 0.65Gs > s 1G=1x10° > 1Gs=1x10% > le) A0S 5 065 Gsx 21078 _ 6 54108
1x107s 1Gs 1 Gs
3 3
n 55kg>g 1k=1x10° > 1kg=1x10% > ”‘g3 DAVCE 5 55 4gx 2108 _ 55004
1x10° g 1 kg 1 kg
12
0) 0468TL->L IT=1x10% > 1TL=1x107L > — 1k op DXI07L
1x10"2 L 1 7L
12
0.468 TLx 21O L 4 610" L
-6 -6
p) 90K UL S L 1p=1x10° 3> 1L =1x10L > — 2L o DAL 5 9 00105 e x P 990 1
1x107°L 1 uL 1ul
Okay, here are some for you to try:
—6
1) 58216 microliters to dekaliters 58216,uL><1X10 L>< ldalL =5.8216x1073dal
1Ll 1x10'L
12
2) 46.875 terabytes to kilobytes 46875 TEx 21O B VKB 6875x1010 k8
178 1x10°B
_3 .
3) How many femtoseconds in 22.16 milliseconds 2216 msx 208 WS o16x108
ms  1x107Ps
) o 1><106g 1cg 6
4) 3.78x1072 megagrams to centigrams? 3.78x107" Mg x x = =3.78x10"cg
I Mg 1x107g
9
5) 650.89 Gm = pm 650.89 G x 210 1P 6 50895107 pin

6) 249 cm - km

7) 45.14 dm > Mm

249 cm x

45.14 dm x

X
1Gm  1x107%m

1x1072m  1km

x =2.49%x1073 km
1 cm 1x10°m

1x10"'m 1 Mm

x =4.514x10~° Mm
1dm 1x10%m




1x103gX 1pug

_ 11
Tie l><1076g_5'7><10 Hg

8) 570kg > ng 570 kg x

1><106g>< lmg
1Mz 1x107g

9) 2383.7Mg > mg 2383.7 Mg x =2.3837x10%mg

l><10_6g>< lcg
1 ug l><1072g

10) 39.46 pg > cg 39.46 ug x =3.946x10 cg

1><10_12LX 1nL
IpL  1x107°L

11) 139.42 pL > nL 139.42 pL x =0.13942 nL

1x10‘2LX 1 kL
17L  1x10°L

12) 5.23x104TL > kL 5.23x1074 7L x =5.23x10° kL

Conversion between systems of measure:
Practice: (use the “SI Units and Conversion Factors” table in your book, or the conversion table I gave you, to do these)

3
1x10 g, loz

1) Convert 103 kg to ounces 103 kg x =3.64x10%0z

lkg 283g
9 o
T o
2) What is the equivalent of 653 nm in angstroms? 653 nm x A0 X LA =6530A
1 nm 1x107%m
3) How many liters are there in 6.375 pints 6.375 pt x 1 gal X 3.785 L =3.02 L
8 pt 1 gal

07185 k8 _ ¢ 6102 ke

4) 0.75 tons is equal to how many kg? 0.75 ton x
ton

5) How many amu are in 3.89266x1077 pounds?
045359 kg 11073 ¢ L lamu

3.89266x10717 1 =
11b lkg  1.6606x10~* g

=10633 amu

1m 1 um

6) What is the distance in um of 8.00 ft? 8.00 fi x — X
3281/t 1x100m

=2.44x10° um

7) How many millimeters in a marathon (26.22 miles) 26.22 mix 5280 fi X Lom x Lo =4219x10" mm
Lmi  3281ft 1x103m
8) What is the volume in nL of 2.336 gallons? 2.336 gal x 3.785 L X 1L =8.842x10°nL
1gal 1x 10°L
9) Given that 1 mL = 0.789 g (for ethanol), convert 7.39x107 m* of ethanol to tons of ethanol
739107 m* x 1L Lml X 0.789 ¢ X L kg X Lion =6.43x10 ton

X
1x107m°  1x103L  1mL ~1x10° ¢ 907.158 kg



