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Teacher Guidelines:

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

The assessment schedule must be adapted to include the evidence that is expected from the candidates.

Context/setting:


The problem follows up a topical newspaper report where the proportion of local traffic violations have been reported and students are now required to simulate typical traffic flow and predict the likelihood of being issued with a ticket.

Conditions:

Time allocation - this activity could be presented in 2 consecutive periods, or 1 period and time overnight to complete the activity.  Students will take varied times to formulate their simulation and undertake it.  The normal distribution problems could be covered in a class test.

Resource requirements:

Students will need to be able to generate random numbers from 1-10 or 0-9 (eg 10 cards, calculator or computer, 10-sided die.  

Students will need access to a standard normal probability table or alternative means of obtaining these probabilities eg graphics calculator or spreadsheet.
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Student Instructions Sheet

There are two parts to this activity: 

Section A requires you to design and carry out a simulation to answer questions.

Section B tests your knowledge of the normal distribution.  For each question you should write correct probability statements and show working to support your answer.

These formulae may be useful:
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In New Zealand, cars driven on the road must have a current Warrant of Fitness and be registered.  A recent newspaper article contained the following statement:  "80% of cars on the road in New Zealand have a current Warrant of Fitness and 90% are currently registered".

In response to the article the local police decided to investigate the situation in your town.  They consider having a registration and having a Warrant of Fitness are independent. A police officer parked on the main street and gave out fines to motorists found breaching either of these requirements.

Section A
Design a way of simulating the traffic flow which passes the police officer to find out how many of the next 50 drivers will get a fine.

You need to:

1

(a)
Describe the method you use in sufficient detail so that another 



person could repeat it again without your help.


(b)
Carry out at least 50 trials of your simulation.


(c)
Record the result of each trial of the simulation, e.g. in a table.


(d)
Use the results of your simulation to find the number of drivers who will be fined for a breach of these requirements.


2
In peak hour traffic, 200 cars are expected to pass through the main street.


(a)
Use theoretical probability to calculate the expected number of drivers in peak hour traffic to be fined.


(b)
Use theoretical probability to calculate how many of the 200 cars would be expected to have no Warrant of Fitness and are not registered.


(c)
Use the results of your simulation to find the expected number of drivers who should be fined if 200 cars pass the police officer. 


(d)
Use the results of your simulation to find the expected number of drivers out of the next 200 that pass the police officer that would be fined for both offences (not being registered and not having a Warrant of Fitness)

3
Compare the results of your simulation with the theoretical probability.  Make at least one comment about your simulation.

You could comment on any similarities or differences between the simulation results and the theoretical probability or you could comment on ways in which your simulation could be improved so that it is a better model.

Section B
The police officer also gathered data on the speeds, in kilometres per hour (km/h), of some cars as they drove down the hill towards her car.  The speed limit is 50 km/h.  Analysis of the results showed that the speeds of cars were normally distributed with a mean speed of 56 km/h and a standard deviation of 8 km/h.  

Note:  A suitably shaded diagram or use of proper notation is the minimum working expected for each problem

4. Find the probability that a driver, chosen at random:


(a) 
was driving at a speed between 56 km/h and 62 km/h



(b)
was driving at less than 70 km/h.



(c)
was not breaking the speed limit of 50 km/h.


5.
(a)
Find the  percentage of drivers 

i) who did not get a speeding fine because they were travelling between 50 and 60 km/h

ii) who get 20 demerit points because they are exceeding the speed limit by 11 – 20 km/h.

(b)
Cars that exceed the speed limit by 10km/h or more are photographed by a hidden camera.  In peak traffic 495 cars pass the camera.  How many would be expected to be photographed?

6. "Slow drivers" contribute to road rage problems and the police officer noticed that 2 of the 150 drivers in her survey caused problems for other drivers because of their slow speed.  Use normal distribution and this information to describe a “slow” driver in terms of their speed.
Assessment schedule  Maths/2/6 – B version 4

	
	Assessment Criteria
	Task
	Evidence
	Judgement
	Sufficiency

	Achievement
	Design and use a simulation method to explore a situation involving probabilities.

Use the normal distribution model to find probabilities in straight forward problems.
	1
4a

4b

4c
	· Description of simulation

-  method for simulation

     -  representation of  no

        W.O.F

     -  representation of  no

        Reg


Results of simulation are recorded and the expected number of drivers fined recorded

Probability given

Probability given

Probability given

Actual acceptable solutions must be inserted by the provider.
	The description of the simulation will contain sufficient detail for it to be replicated by someone who is familiar with generating random numbers;

Results of at least 20 trials 

Number of drivers fined consistent with simulation

Correct solution 

Correct solution 

Correct solution

 Accept any rounding in Q4
	1 correct

and

2 correct from  4a, 4b, 4c  

Replace-ment evidence for Normal distribution can be found in  5 and 6



	Achievement with Merit
	Use simulations and theoretical probability techniques to solve problems

Solve problems using the normal distribution model
	2a

2b

2c

2d

5a i)

5a ii)

5b
	Number of drivers stated

Number of drivers stated

Number of drivers stated

Number of drivers stated

Actual acceptable solutions must be inserted by the provider.
Percentage given

Percentage given

Number of cars given 


	Correct solution

Correct solution

2c and 2d consistent with simulation

Correct solution

Correct solution

5b must be a whole number

Accept any correct or sensibly rounded results
	Achievement plus

3 correct from 2a ,2b, 2c, 2d

and

2 correct from 

5a i), 5a ii) and 5b 

Replace-ment evidence for Normal distribution in 6

	Achievement with Excellence
	Interpret the outcome of modelling a probability situation
	3

6
	Valid statement about the simulation comparing simulation outcome with theoretical result

or

other strong valid statement of improvement that could be made to the simulation

Maximum speed given

Actual acceptable solutions must be inserted by the provider


	1 statement made

Trivial comment that could be a learned result is not accepted eg run simulation longer

Correct answer given in context.
	Merit plus both 3 and 6 satisfied
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