Buoyancy S35

1. a), b), e)

2. upward

3. a)greater b) greater

4. The density of sea water is greater than the density of fresh water = buoyancy is greater

5. As the fish’s volume increases, the buoyancy increases, and the fish moves upward.

6. a) Fa= puater * g * Vobiert = 998 3. - 9.81 N 42109 mo=117N
m g

z

b) Fa = paiconc g * Vobieet = 789 2. - 9.81 N.12-10°mi=g,
m g

c) The buoyant force is the same, it is only determined by the object’s volume, not it's mass.

7. a)Fs=10.7N-95N=12N

F 12N
b) V = A - - 0.0001223 m° = 122.3 cm’
pFIUssigkeit g 1'000 kig -9.81 N
m? kg
F. 107N
c)m=-C-—"" _-109kg
g gs N
kg
m 1.09 k
d) p=—=—g3=8'917 kg
V. 0.0001223 m m
e) copper

8. a) FA=Fc—Fres=0.193N-0.175N=0.018 N
Fa 0.018 N

Vobject = = K — = 0.000002326 m3=23cm?
Pacons "9 789 m_93 19813 =
mobject FG 0193 N kg

b ject = = = =847 - 103 i
) Pobiec Voo 9 Vjeer  9:81 - 0.000002326 m’ m?



m
9. a)Fe = pair - g * Vbaloon = 1.293 "—%- 9.81; - 0.0050 m = 0.06342 N = 63 mN
m

b) Fe = Fa (balloon) + Fg (filling)
Fa (filling) = Mhelium - g = pnetium - Vballoon - g = 0.179 % - 0.0050 m3 - 9.81 g
=0.00878 N = 8.8 mN
Fs = Fc (balloon) + Fg (fillung) = 30 mN + 8.8 mN = 38.8 mN = 39 mN

c) upward force = Fs — Fc = 63.4 mN - 38.8 mN = 25 mN
10. Fs = Pliquid * Vimmersed g = Piquid - Vdisplaced liquid g = Mdisplaced liquid = g = Fc (diSp'aced ||C]U|d)

11. sink

m
12. a) Fs = Pwater ~ g - Vimmersed = 998 % - 9.81 ; - 0.000040 m?3 = 0.39 N

b) 0.39 N (Archimedes* principle)

c)0.39 N (If an object floats, the value of the buoyant force equals the value of the
gravitational force)

Mo Fo(block) 0.39N kg
d) Phlock = = = m =795 —
Viok 9 Voo 9.81 2 0.0000500 m3 m3

13. a) The cup floats and therefore we have: Fs = Fc (cup)
Pwater ~ g - Vimmersed = Mcup - g
m,,, 0.2000 kg

Vimmersed = = Kk =0.000200 m® = 0.200 dm? = 200 cm®
pwater 998 _93
m
Vimmersed 200 Cm3
Himmersed = = =6.67cm

A  300cm?

b) When the cup is immersed to its rim it is just about to sink. Its total volume is immersed.
Fa = Fc (cup) + Fc (sand)

Pwater ~ g - Veup = Meup - g+ Msand - 9

Msand = Pwater * chp — Mecup = 998 % - 0.000300 m® - 0.200 kg =0.0994 kg = M
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