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1 Molecules of water
A molecule of water consists of a single oxygen atom and a two hydrogen atoms and has mass

approximately 3.0 x 1072 kg. One liter of water has mass 1.0kg.

a) Determine the number of water molecules in one liter of water.

b) Determine the total number of atoms in one liter of water.

Total mass wnako

Mess ene molewle

lpC)ta

Answe: o) aumber o voleules =

3 O x {O'Z"kg
luOX'Oa LO Zé
= e — 18]
3.074!0"26 3,0 "
= 0,33 x\0%
s F sl

5) Eah molewle hy e atoms
b of atoms = 3x qumber of molecules

= 3Ix 33x10% = 10x10%° = 10%
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2 Balls on slopes
Two balls roll down ramps inclined at different angles. Their
speeds at moments 3s apart are illustrated. Which ball has

the larger acceleration? Explain your answer.

Acceloraban = CW i 3}3444!

Time elapsedd

Rall A
M |s =2mls
Accel =
S &
- Gmls 2
Tﬁ) = Zmls
Rall B
12mals -Ambs 3wl —a
Aeeal = = e 2 AN

2m/s

8m/s
Ball A

9m/s

12m/s
Ball B

The aumbes  shao A has Ha Greeter acelvahe,

3 Accelerating cheetah

At one moment a cheetah is at rest. After that it has a constant acceleration of 3.0m/s?.

Determine its speed 5s after it starts to move.

cl/twtgé I S’MML = acluohon x b

= B‘OM/SL X 05

= [Sms.
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4 Trains
Two locomotives are connected to train cars as illus-
trated. The mass of the train is 200, 000 kg. Locomo-
tive 1 pushes right with force 6000 N. Locomotive 2
pulls right with force 10000 N.

Train

a) Determine the acceleration of the train.

b) Suppose that the train was initially at rest. Determine the speed of the train one minute
after the locomotives start to push/pull.

Ansu)ef : a) Qgce[ = net Wforca
T MASS,
wt ferce = 10000 N + 000N
= léOOOI\)
|6 dpON
< - = G.083m/s*
acel 200&&&@

b ) ckm% N Speed = gl x Mme

= G.08mlst % 605

= 4,§mls
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