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SOLUTIONS

	Long Questions

	
	

	10.
	p113 Q68 J85/II/10

	
	(i)
Mean speed = 
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	(ii)
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: number density - number of molecules divided by the volume of gas

m
: mass of one molecule.

	
	

	(b)
	
[image: image4.wmf]2

2

2

1

3

1

3

1

  ....(1)

3

          ....(2)

m

m

pVRT

pnmc

N

pmc

V

pVNmc

pVRT

pVnRT

=

=

=

=

=

=


Sub (1) into (2)
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	(c)
	Internal energy U of x moles 
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	(d)
	(i)




(ii)



	
	Internal energy U = 
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After mixing, 
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, new temperature T.
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	It would still be 450 K. The mass of the gas molecules does not affect the previous calculation. It is valid as long as the gas is ideal and monatomic.
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For the same temperature, 
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	11.
	p114 Q70 N86/II/10

	
	

	(a)
	Total number of molecules = 
[image: image14.wmf]3
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Number of molecules hitting each face at one instant = 
[image: image15.wmf]3
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Time taken for molecules to travel to opposite face after one collision = 
[image: image16.wmf]a
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Therefore, no. of collisions per unit time = 
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	(b)
	Change in momentum of wall after single collision = 2mc
Total force on wall = 
[image: image18.wmf]222

11

2

63

nacmcnmac

´=



[image: image19.wmf]2222

Force11

Pressure = 

Area33

nmacanmc

=¸=



	
	

	(c)
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	(d)
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	(e)
	
[image: image22.wmf]2
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 takes into account the random motion of the molecules (velocities in all directions). These molecules travel at different speed. By taking the mean square speed, it is a better reflection of the average speed of the molecules.

	
	

	
	Number of molecules per second

[image: image23.wmf]22
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	Number of molecules needed to fill 1 layer = 
[image: image24.wmf]6
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Number of molecules attached per second = 
[image: image25.wmf]14
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Time taken = 
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	12.
	p115 Q74 N93/III/4

	
	

	(a)
	Check your notes

	
	

	(b)
	(i)
Mean square speed of the gas molecules.

	
	

	
	(ii)
Base units of 
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Base units of 
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	(c)
	(i)
Yes. The graphs pass through the origin and are linear. They satisfy the form of the equation 
[image: image29.wmf]2
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	(ii)
Gradient = 
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	(iii)
The gradient of the graph for T is greater than that for 290 K. Hence, mean square speed of molecules at T is larger than that at 290 K. Since 
[image: image32.wmf]2
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	(iv)
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	Self-Practice

	
	

	(a)
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Sub (2) into (1),
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Sub 
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	(b)
	
[image: image40.wmf]4

1.010 s

ff

ii

fifi

pVNkT

pV

N

kT

pV

pV

NNkTkT

t

SS

=

=

-

-

====´

L




U








T





T





U





0





0











_1189319732.unknown

_1189321081.unknown

_1189322285.unknown

_1189322692.unknown

_1189323010.unknown

_1189323074.unknown

_1189323160.unknown

_1189323383.unknown

_1189323131.unknown

_1189323025.unknown

_1189322917.unknown

_1189322331.unknown

_1189322474.unknown

_1189322325.unknown

_1189321957.unknown

_1189321997.unknown

_1189321115.unknown

_1189320343.unknown

_1189320718.unknown

_1189321010.unknown

_1189320491.unknown

_1189320285.unknown

_1189320294.unknown

_1189319777.unknown

_1189319995.unknown

_1189318769.unknown

_1189319451.unknown

_1189319590.unknown

_1189319641.unknown

_1189319531.unknown

_1189319134.unknown

_1189319178.unknown

_1189318915.unknown

_1189317445.unknown

_1189318613.unknown

_1189318742.unknown

_1189317841.unknown

_1189316861.unknown

_1189317003.unknown

_1189316746.unknown

