
TH A1 

An insurance company needs to know the probability ( )P n  that the state of Calisota is hit by n 
tornadoes in a year. They find there is a probability distribution: 
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where 2.5µ = . 
a. What is the probability that there will be no tornadoes in Calisota next year?
b. What is the probability that Calisota will be hit by 4 or more tornadoes next year?
c. What is the average number of tornadoes per year in Calisota?

ANSWERS 
a. It is convenient (though not necessary) to normalize P(n) first. We require ( ) 1nP nΣ = , or 
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c. We find 
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The pV diagram shows the Otto cycle, 
which is an idealized model of the thermo-
dynamic processes in a gasoline engine. 
Processes a b→  and c d→  are adiabatic, 
and processes b c→  and d a→  are iso-
choric (taking place at constant volume). 
The quantity 1r >  is called the compres-
sion ratio. Show that the efficiency η  of 
the Otto cycle is 
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where /p VC Cγ = . 

ANSWER 
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Mechanics easy 

Two block are connected by a massless cord which rolls 
over a massless and frictionless pulley. Block A sits on 
a level, frictionless surface, and is sliding to the right. 
The masses of the blocks A and B are A 7 kgm =  and 

A 3 kgm = . Calculate the tension T in the cord.  

SOLUTION 
The blocks have the same acceleration, so 
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  Preliminary Examination 
 

MC A2 
 
 
 
Mechanics easy 
A solid, uniform, 45 kg ball of radius 16 cm is supported against a 
vertical, frictionless wall by a thin, 30 cm wire of negligible mass. Find 
the tension in the wire and the magnitude of the force that the ball 
exerts on the wall. 
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