Investigation: Simulations
Year 7 Maths · A5 question sheet
A simulation is a way of copying a chance situation with something simple, such as a coin, a die, a spinner or a computer, so you can do lots of trials quickly. In this investigation you will compare what you predict with what really happens, first by hand and then with thousands of trials on a computer. You will need a coin, a die, a pencil, a paper clip, a calculator, and a computer with a spreadsheet (such as Excel or Google Sheets) if your class has one.
Part A: Coins and dice by hand
1. You are going to toss a coin 20 times.
0. Predict how many heads you will get.
0. Toss the coin 20 times and record each result with a tally mark.
	Outcome
	Tally
	Frequency

	Heads
	
	

	Tails
	
	

	Total
	
	20



0. How close was your prediction?
1. You are going to roll a die 60 times.
0. How many times do you expect each number to come up? Explain.
0. Roll the die 60 times and record your results.
	Number
	1
	2
	3
	4
	5
	6

	Tally
	
	
	
	
	
	

	Frequency
	
	
	
	
	
	

	Relative frequency (2 decimal places)
	
	
	
	
	
	



0. The theoretical probability of each number is  ≈ 0.17. Which number’s relative frequency was furthest from 0.17?
Part B: A spinner
1. Put a pencil point through a paper clip at the centre of this spinner, and flick the paper clip to spin it.
· [image: figures/15.04-Inv-spinner.png]
0. Write the theoretical probability of each letter.
0. Predict how many times you will get each letter in 40 spins.
0. Spin 40 times and record your results.
	Letter
	A
	B
	C
	Total

	Tally
	
	
	
	

	Frequency
	
	
	
	40

	Relative frequency
	
	
	
	



0. Were your results close to your predictions? Give one reason why they might be different.
Part C: Simulate with technology
Doing hundreds of trials by hand takes a long time. A computer can do thousands in a second.
With a spreadsheet: type =RANDBETWEEN(1,6) into cell A1 and press Enter. You get a random whole number from 1 to 6, like rolling a die. Copy the cell down to A1000 to roll 1000 dice. Then type =COUNTIF(A1:A1000,6) in another cell to count the 6s. (Change the 6 at the end to count other numbers.)
With a calculator: use the random integer key (for example RanInt#(1,6) on a Casio or randInt(1,6) on a TI) and press = over and over. This is slower, so do fewer trials.
1. Simulate rolling a die. Use rows A1:A10, then A1:A100, then A1:A1000. Record how many 6s you get each time.
	Number of rolls
	10
	100
	1000

	Expected number of 6s
	
	
	

	Number of 6s in the simulation
	
	
	

	Relative frequency of a 6
	
	
	



0. Which relative frequency is closest to  ≈ 0.167?
0. Press F9 (or change any cell) to make new random numbers. What happens to the results? Which column changes the most?
1. You can simulate the spinner from Part B with =RANDBETWEEN(1,4). Let 1 and 2 stand for A, 3 stand for B, and 4 stand for C.
0. Explain why this simulation matches the spinner.
0. Run the simulation 1000 times and record your results.
	Letter
	A (1 or 2)
	B (3)
	C (4)
	Total

	Frequency
	
	
	
	1000

	Relative frequency
	
	
	
	



0. Compare these relative frequencies with your 40 spins by hand in question 3. Which results are closer to the theoretical probabilities? Why?
Part D: Use a simulation to answer a question
1. A cereal company puts one of 6 different footy cards in your book. Each card is equally likely. How many boxes do you think you would need to buy to collect all 6 cards?
0. Make a guess.
0. Simulate it with a die (or RANDBETWEEN(1,6)): each roll is one box, and the number on the die is the card you get. Keep rolling until you have every number from 1 to 6, and count the rolls. Do this 5 times.
	Trial
	1
	2
	3
	4
	5

	Number of boxes needed
	
	
	
	
	



0. Find the average (mean) number of boxes from your 5 trials.
0. Combine your results with the rest of the class. What is the class average?
0. Was your guess in a) too high, too low or about right?
[image: C:/Users/User/Documents/Mr.%20Scott%20Aus%20Website/tools/doc-icons/sec_reflect.png] Part E: Reflect
1. Write two or three sentences comparing your predictions with your results. In your answer, explain why experimental results are usually a little different from the theoretical probability, and what happens when you do more trials.
1. Give one real-life example where a simulation could help people make a decision, and say what you would use to simulate it.
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