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Modelling with probability

Starter
1. (Review of last lesson)  Kate drives to work either via the scenic route or the dual 

carriageway route.  Over the last six weeks of Monday-Fridays she has travelled the scenic 
route twenty-one times.  The probability of being late via the scenic route depends whether 
she gets caught behind a tractor.  There is a  chance of getting caught behind a 
tractor and then there is an  chance of being late.  Without a tractor, she is on time 

 of the time.  Going via the dual carriageway makes her late  of the time.  
(a) Estimate the probability that Kate:

(i) is late for work.
(ii) went the dual carriageway route given that she is on time for work.

(b) State one assumption for your answers to be valid.
(c) Which route should Kate take to work if she wants to arrive on time more often?  

Show your working. 

Notes
When modelling with probability, assumptions need to be made and often questions will ask what 
they are and whether they are reasonable.

E.g. 1 Consider these scenarios.  State what assumptions need to be made to calculate the 
required probabilities and decide whether they are reasonable.  There is no need to 
calculate the probabilities.
(a) In a penalty shoot-out, five players take penalties and the probability of scoring is 

.  Calculate the probability that four penalties will be scored.
(b) There are eight blue cubes and five red cubes in a bag.  A cube is withdrawn and its 

colour noted.  It is then returned to the bag before a second cube is withdrawn.  
Calculate the probability of getting cubes of the same colour.

(c) The probability that it will rain on a particular day is .  Calculate the probability 
that there are two consecutive dry days.

Working: (a) Assumption: Each player has the same probability of scoring.  
This is not a reasonable assumption, since some players deal with 
pressure better than others and/or have more experience of taking 
penalties.  In addition, pressure may increase as it gets to the end of 
the shoot-out thus making it more likely that a player will miss.

Video: Independent, dependent and mutually exclusive events

Solutions to Starter and E.g.s 

Exercise
p375 MP16 Qu 4-11, (13 red)

Summary
When modelling with probability, assumptions need to be made and often questions will ask what 
they are and whether they are reasonable.
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