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Physics 12 AP _Kinetic Theory and the Gas Laws

Read 13-7
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2] What is Charles Law?
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Read 13-7
4] List the ideal gas law . (2 forms) What is the value of R?
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5] If 5.00 m3 of a gas initially at STP is placed under a 0%;// ’
pressure of 4.0 atm, the temperature of the gas rises to 2734

25 deg C. What is the volume? (1.36 m3)
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6] The pressure in a helium gas cylinder is initially 30 atm.
After many balloons have been blown up, the pressure has

decreased to 6 atm. What fractiqn of the original gas
remains in the cylinder? (0.2)
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7] Calculate the density of oxygen at STP using the ideal gas

laws. (1.43 kg/m3)&\ /7%%Q4// { 4
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8] A tank contains 28.0 kg of 02 gas at guage pressure of

6.80 atm. If the oxygen is replaced with He, how many
kg of the later will be needed to produce a guage pressure

of 8.25 atm? (4.24 kg) ,
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9] How many moles of water are there in 1.000 L? How many
molecules? ( 55.6 moles, 3.34 x 1023 molecules )
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Read 13-11 Vervy Carefully

10] What does the term lnetlc theory mean?
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11] What are the four postulates of kinetic theorg? 6”7Z5é;h5
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12] How does kinetif theory explain Boyle’s Law??
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13] List the equation that relates temperature to the average
kinetic energy of gas molecules.

Carefully study the examples on P 401

14] a) What is the average kinetic energy of an oxygen molecule
at STp?

b) What is the total translational kinetic energy of 1 mole
d ‘4 "'21
of 02 molecules at %ﬁzqfﬁa%a@ (5.65 x 10 J, 3650 J)
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15] Calculate the rms speed of helium atoms near the surface of

the sun at a temperature of about 6000 deg K. (6120 m/s)
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16] A gas is at 20 deg C. To what temperature must it_be raised
to double the rms speed of its molecules? 8 C)

- LT

M\ E:

v @E o 0
L . \_,QL’ v '

|
V.5 4
vV T2 47 >
T, : 4,:(;43) LZZ/{

17] What is the rms speed of nitrogen molecules contained in an
8.0 m3 volume at 2.1 atm if the total amount of nitrogen is
1300 mol? (375 m/s)
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Gas Law Problems l m

A helium-filled bafioon occupies a volume of 16 m3 at sea tevel. The
balioon is released and rises to & point in the aimosphere where the

pressure is 0.75 atm. What Is its volume? (21 m3)
Qheh e,

A volume of 5.00 m3 of neon gas is expanded until its voliime becomes

12.5 m3. The original pressure acting on the gas was 2.00 x 102 kPa.
What is the final pressure acting on the gas? ( 80.0 kPa)
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A volume of 30 m3 of argon gas is kept under constant pressure. The gas

is heated from 20.0 deg C 10 293 deg C. What is the new volume? (58 m3)
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A gas af 80.0 deg C has a volume of 0.021 m3- Under constant pressure, i
s heated to twice its original volume. What is the temp of the gas? (392 ° Q)
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Two hundred litrers of gas at ¢ deg C are kept under a pressure of 150 kPa.
The termp of the gas is raised to 273 deg C. The pressure is increased to
350 kPa. What is the final volume? (170 L)
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Fifty litres of gas are kept at a temperature of 200 K and under pressure of
15 atm. The temperature of the gas is increased ic 400 K. The pressure is
decreased to 7.5 atm. What is the volume of the gas? (200 L)
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A cubic meter of gas at STF is heated to 3584 deg C. The pressure acting
on the gas is kept constant. What volume does the gas occupy. ( 2.33 m’)
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8] A balloon contains 2.0 x 102 m3 of hefium while on the surface of the earih.
Atmospheric pressure is 1.0 atm. Temperature is 20.0 deg C. The bailoon
expands freely and rises {o a hsight where the pressure és only 0.67 atm and
the temperature is -50 deg C. What is the new volume of the balioon?
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g The pressure acting on 20.0 liters of a gas is 120.0 kPa. i the fermperaiure
is 23 deg C, how many moilecules are preeent‘? 5. 88 x 1023 molecuies)
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10] a] What volume does 1.0 g of ammonia {NH3) occupy at STP. (1.32L)
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b} What volume does it occupy at i00degCanda p*essure of i.2am? (1.51L)
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WQat is the mass of 40 L of uranium hexafiucride QUFS) at 500 deg C and
4 atm’of pressure? (887g a3}t pul9- 38/ _j
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12] Findthe density in g/L of ethylene (C2H4) atSTP. (1.25¢gh)
PV'-A R_RT /Zvlwt/ 5 &%{

n Lo *"f:é xj Jad5a . 1.25
Q/p—r 2 (%, 3/5)(293\) ’ j gl /3/
13]  What is the density of oxvgerrx at 20 deg arra 5 atm of pressure’? (6.686 g/l)
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4] A scampie of an unknown gas has a mass of 28.1 g and occupies 4.8 L at 8TP.
What is its moiecular mass? (131u)
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What is the average kinetic energy of the molecuies
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What Is the average velocity of the molecules in a smapie of oxygen at
100 deg C? The mass of an oxygen molecule is 5.3 x 10-26 Kg. (540 m/s)
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A gas sampie at 200 K is heated uniii its temperature s 400 K. if the
original average velocity of i?rz&ggas mplecules was v, their new average
b

velocity is (B) V, VT, (2 : & Vs
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The molecules of a gas at 10 GEQC would have twice as much KE at 56(-2222 3035
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An oxygen molecule has 16 dmes the mass of 2 hydrogen molecule. A
sampie of hydriogen gas whose molecules have the sanf average KE as the
molecules in a sample of oxygen at 400 K is at a temperature of
e

dj 6400 K
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A gas sampie at 0 deg C'is heated uniii:

aj the average KE doubies . What is the new temperature? (273deg C)
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b the average velocity of its molecules doubles. What is #ts new temp?
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Mercury is a gas at 500 deg C. What is the average velocity of mercury atoms
at this temp? The massof a mercury atom is 3.3 x 10-25 kg. (31t mfs)
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