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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:


This assessment activity involves sheep breeding.  Students will simulate the lamb production over four seasons, use theoretical probability techniques including tree diagrams and use the normal distribution to solve problems.

Conditions:

One to two hours of class time should be sufficient for students to carry out a simulation and answer questions.

Resource requirements:

Students will need to have available materials suitable for simulating a situation in a method of their own choice – random numbers, dice, coins, spinners, etc.  Students will need access to a standard normal probability table or alternative means of obtaining these probabilities eg graphics calculator or spreadsheet.

Additional information:

For questions involving the normal distribution, a suitably shaded diagram or use of correct probability statements is expected at merit and excellence levels.
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Student Instructions Sheet

You are required to simulate a situation using random numbers. Make sure you have access to a way of generating these numbers (your teacher may provide this).

Set out your work clearly, showing necessary diagrams (such as normal curve, tree diagrams, tables of data from the simulation). Explain carefully any decisions you make.

These formulae may be useful
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REMEMBER to round your answers sensibly.

Farmer McDonald wants to know the average number of lambs produced by his special flock of 720 breeding ewes over a period of four breeding seasons.  Assume that each ewe produces either a single lamb or twin lambs.  From records of past breeding seasons Farmer McDonald knows that the probability of a breeding ewe producing twins is   eq \f(1,6) .

1. Design a model to simulate the lamb production of a ewe for 4 successive breeding seasons.

Describe the steps you will take in sufficient detail so that the farmer can repeat it without your help.

2. Carry out the simulation by conducting 30 trials and recording your data.

3. Use the results of your simulation to find the mean number of lambs produced by a ewe over the four seasons.

4. Use the results of your simulation to estimate the number of ewes in this flock that have at least two sets of twins given that they have twins in the first year.

Farmer McDonald is kind to his sheep, so a ewe which has produced two sets of twins will no longer be used for breeding purposes.

5. Use the results of your simulation to estimate the number of ewes (in the flock of 720) that will still be used for breeding after three years. 

6. Use theoretical probability to find how many of the farmer’s original flock of 720 ewes will no longer be suitable for breeding after three years.

7. Use theoretical probability to estimate the number of ewes that will have exactly one set of twins after three years.

8. What are the limitations of the model you have chosen in predicting the number of lambs produced by the McDonald flock over several years?
Give at least two limitations.

The weights of new born lambs are normally distributed with a mean of 2.3kg and a standard deviation of 200g.

9. What is the probability that a new born lamb will weigh between 2.3kg and 2.6kg?

10. What is the probability that a new born lamb will weigh more than 2.05 kg?

11. What percentage of new-born lambs will weigh less than 1.93kg?

12. New-born lambs usually grow at a rate of 250g per week.  A farm has 390 lambs that are four weeks old. 

Estimate the number of lambs that will weigh more than 3kg?

13.  
What is the probability that a new-born lamb chosen at random will weigh between 2.5kg and 2.775kg?

14.
What percentage of new born lambs weigh between 2 kg and 2.7 kg?

15.
4% of new born lambs are too small to survive the cold winter temperatures on the farm. What is the minimum weight of a new born lamb that will survive?

Assessment schedule  Maths/2/6 – E4

	
	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 straightforward problems.
	1

2

3

9

10

11


	Description must include:

· A valid means of representing lambing

· Identification of outcome 

A repetitive factor to represent four successive seasons.

Done four times to represent each successive season.

Results of simulation recorded

Mean number of lambs calculated 

Probability given

Probability given

Percentage or probability given

Actual acceptable solutions must be inserted by the provider.
	Description must enable replication of the simulation and include the three aspects.

Results of at least 25 trials with 4 random numbers per trial

Mean consistent with simulation

Correct solution

Correct solution

Correct solution


	All of 1, 2, and 3 correct

and

two correct from

9, 10, 11




	
	Criteria
	Task
	Evidence
	Judgement
	Sufficiency

	ACHIEVEMENT WITH MERIT
	· Use simulations and theoretical probability techniques to solve problems

· Solve problems using the normal distribution model.


	4

5

6

7

12

13

14
	Number of ewes calculated

Number of ewes calculated

Number of ewes calculated

Number of ewes calculated

Number of ewes calculated

Probability given

Percentage given

Actual acceptable solutions must be inserted by the provider


	Consistent with simulation results

Consistent with simulation results

At least 3 of the answers from 4 – 7, 12  must have whole number answers

Correct solution

Correct solution

Correct solution
	Achievement

 plus

3 correct from 

4, 5, 6, 7

and

2 correct from 

12, 13, 14 




	
	Criteria
	Task
	Evidence
	Judgement
	Sufficiency

	ACHIEVEMENT WITH EXCELLENCE
	· Interpret the outcome of modelling a probability situation.
	8

15
	Limitations given.

minimum survival weight given

Actual acceptable solutions must be inserted by the provider.

	At least 2 limitations stated

correct answer given in context
	Merit  

plus

both 8 and 15 correct
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