Solutions
Each answer shows the steps, then the result.
2.1

« the five SI base quantities and their units:
o mass — kg; length — m; time — s; current — A; temperature — K

2.2

o force from F' = ma: kg x m s™2 = kg m s2

o pressure from p = F/A: kg m s~ 2/m? =kg m 152
2.3

e m=103s505mA=5x103A=5x10"2%A
o G=10%s02.0 GHz = 2.0 x 10° Hz

2.4
e W=Fsand 1 N=1kgms2
1J=1Nm= (kg m s ?)(m) = kg m?s~>
2.5
« replace each prefix, and raise a prefix inside a power

_ 1073 kg 1073 _ _
3.0 g cm 3:3.0xm:3.0><mkgm 3-30x10°kgm™®

2.6
o rearrange: k = P/(pv?); P is a power so [P] = kg m*s~3

kg m?s3 _kgm®s™

(kg m™%)(m s~1)3 kg s~°

3.1B

e kg, m, s, A, K are the SI base units
o the coulomb is derived: 1 C=1A's
e A, C, D are base units

3.2A

« force has base units kg m s~2

« energy / distance: )
kg m*s™
—— =Kk s72
m gm

+ B is power (kg m?s73); C is kg m*s~'; D is kg m
3.3C
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o k=103 ¢ = 1072 square the prefix on cm

10* N 103
-2 _ _ -2 _ 7 -2
6.0 kN cm™ = 6.0 x 0 2m)ye 6.0 x 104 Nm~“=6.0x10"Nm

34C
1

s [pl =kgm™®

kg mts2
g m

. [l =kgm"

p

n 1

e visaspeed, so (m?s72)" =m s~

e 2n=1=n= %
3.5
(a) complete the table

o water temperature: K, scalar

1

« water pressure: kg m~'s2, scalar

o drag force: kg m s>

, vector
(b) upthrust = weight of water displaced = pVg

U = (1030 kg m™?)(0.25 m®)(9.81 m s7%) = 2526 N ~ 2.5 kN
(c) weight W = 2.1 kN = 2100 N

e resultant ' =U — W = 2526 N — 2100 N = 426 N upwards
W 2100 N

) = —=—""— =214 k
" g 9.81 m s~2 5
F 426 N
=— =2.0 ?
a=_ =5 ke ms
upwards
(d) rearrange I = kv?
b — P kg m s~2 —kgm!

v2 (ms1)2
() kv? has the units of force, kg m s™%; m has the unit kg

o terms that are added must have the same units, so the equation is not homogeneous
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