Normal Distribution
The purpose of this worksheet is to investigate where the central 95% of a normal distribution lies.
Section A: Investigation
The LiveMath template shows the normal distribution X ( N((, (2) with mean ( and standard deviation (. Change the values of (, (, a and b to those in the table below and record the value of      P (a < X < b), which is the area under the curve from x = a to x = b, leaving your answer correct to 3 significant figures. Record the value of b – a also.
	(
	(
	a
	b
	P (a < X < b)

(correct to 3 s.f.)
	b – a

	0
	1
	–1.96
	1.96
	
	

	0
	2
	–3.92
	3.92
	
	

	0
	3
	–5.88
	5.88
	
	

	1
	1
	–0.96
	2.96
	
	

	1
	2
	–2.92
	4.92
	
	

	1
	3
	–4.88
	6.88
	
	

	2
	1
	0.04
	3.96
	
	

	2
	2
	–1.92
	5.92
	
	

	2
	3
	–3.88
	7.88
	
	

	–1
	1
	–2.96
	0.96
	
	

	–1
	2
	–4.92
	2.92
	
	

	–1
	3
	–6.88
	4.88
	
	


Q1.
What do you observe about the values of P (a < X < b)?
Q2.
What do you observe about the values of b – a?

Q3.
Express b – a approximately in terms of (.

Q4.
Where does the central 95% of N(0, 1) lie? Express approximately in terms of ( also.
Q5.
Where does the central 95% of N(0, 22) lie? Express approximately in terms of ( also.
Q6.
Where does the central 95% of N(0, 32) lie? Express approximately in terms of ( also.


Q7.
Where does the central 95% of N(1, 1) lie? Express approximately in terms of ( also.

Q8.
Where does the central 95% of N(2, 1) lie? Express approximately in terms of ( also.

Q9.
Where does the central 95% of N(–1, 1) lie? Express approximately in terms of ( also.

Q10.
Where does the central 95% of N((, (2) lie? Express approximately in terms of ( and (.

Section B: Consolidation
Without using the LiveMath template, apply what you have learnt to answer the following questions.

Q11.
Where does the central 95% of N(0, 42) lie? Give both exact and approximate answers.

Q12.
Where does the central 95% of N(3, 22) lie? Give both exact and approximate answers.

You can now use the LiveMath template to check your answers for Q11 and Q12.
Section C: Conclusion

Q13.
Write down the main lesson that you have learnt today.

Answer
Section A: Investigation
	(
	(
	a
	b
	P (a < X < b)

(correct to 3 s.f.)
	b – a

	0
	1
	–1.96
	1.96
	0.950
	3.92

	0
	2
	–3.92
	3.92
	0.950
	7.84

	0
	3
	–5.88
	5.88
	0.950
	11.76

	1
	1
	–0.96
	2.96
	0.950
	3.92

	1
	2
	–2.92
	4.92
	0.950
	7.84

	1
	3
	–4.88
	6.88
	0.950
	11.76

	2
	1
	0.04
	3.96
	0.950
	3.92

	2
	2
	–1.92
	5.92
	0.950
	7.84

	2
	3
	–3.88
	7.88
	0.950
	11.76

	–1
	1
	–2.96
	0.96
	0.950
	3.92

	–1
	2
	–4.92
	2.92
	0.950
	7.84

	–1
	3
	–6.88
	4.88
	0.950
	11.76


Q1.
What do you observe about the values of P (a < X < b)?

They are the same.

Q2.
What do you observe about the values of b – a?

They are the same for the same value of (.

Q3.
Express b – a approximately in terms of (.

b – a ( 4(
Q4.
Where does the central 95% of N(0, 1) lie? Express approximately in terms of ( also.

The central 95% of N(0, 1) lies between ±1.96. Or approximately between ±2(.

Q5.
Where does the central 95% of N(0, 22) lie? Express approximately in terms of ( also.

The central 95% of N(0, 22) lies between ±3.92. Or approximately between ±2(.

Q6.
Where does the central 95% of N(0, 32) lie? Express approximately in terms of ( also.

The central 95% of N(0, 32) lies between ±5.88. Or approximately between ±2(.

Q7.
Where does the central 95% of N(1, 1) lie? Express approximately in terms of ( also.

The central 95% of N(1, 1) lies between –0.96 and 2.96. Or approximately between 1±2(.

Q8.
Where does the central 95% of N(2, 1) lie? Express approximately in terms of ( also.

The central 95% of N(2, 1) lies between 0.04 and 3.96. Or approximately between 2±2(.

Q9.
Where does the central 95% of N(–1, 1) lie? Express approximately in terms of ( also.

The central 95% of N(–1, 1) lies between –2.96 and 0.96. Or approximately between –1±2(.
Q10.
Where does the central 95% of N((, (2) lie? Express approximately in terms of ( and (.

The central 95% of N((, (2) lies approximately between (±2(.
Section B: Consolidation
Q11.
Where does the central 95% of N(0, 42) lie? Give both exact and approximate answers.

The central 95% of N(0, 42) lies between ±7.84. Or approximately between ±8.
Q12.
Where does the central 95% of N(3, 22) lie? Give both exact and approximate answers.

The central 95% of N(3, 22) lies between –0.92 and 6.92. Or approximately between –1 and 7.
Section C: Conclusion

Q13.
Write down the main lesson that you have learnt today.

The central 95% of N((, (2) lies approximately between ±2( from the mean ( (see diagram).
[image: image1.png]



	(
	(
	a
	b
	P (a < X < b)

(correct to 3 s.f.)
	b – a

	0
	1
	–1.96
	1.96
	0.950
	3.92

	0
	2
	–3.92
	3.92
	0.950
	7.84

	0
	3
	–5.88
	5.88
	0.950
	11.76

	1
	1
	–0.96
	2.96
	0.950
	3.92

	1
	2
	–2.92
	4.92
	0.950
	7.84

	1
	3
	–4.88
	6.88
	0.950
	11.76

	2
	1
	0.04
	3.96
	0.950
	3.92

	2
	2
	–1.92
	5.92
	0.950
	7.84

	2
	3
	–3.88
	7.88
	0.950
	11.76

	–1
	1
	–2.96
	0.96
	0.950
	3.92

	–1
	2
	–4.92
	2.92
	0.950
	7.84

	–1
	3
	–6.88
	4.88
	0.950
	11.76



Q1.
What do you observe about the values of P (a < X < b)?

They are the same.

Q2.
What do you observe about the values of b – a?

They are the same for the same value of (.

Q3.
Express b – a approximately in terms of (.

b – a ( 4(

Q4.
Where does the central 95% of N(0, 1) lie? Express approximately in terms of ( also.

Between ±1.96. Or approximately between ±2(.

Q5.
Where does the central 95% of N(0, 22) lie? Express approximately in terms of ( also.

Between ±3.92. Or approximately between ±2(.

Q6.
Where does the central 95% of N(0, 32) lie? Express approximately in terms of ( also.

Between ±5.88. Or approximately between ±2(.


Q7.
Where does the central 95% of N(1, 1) lie? Express approximately in terms of ( also.

Between –0.96 and 2.96. Or approximately between 1±2(.

Q8.
Where does the central 95% of N(2, 1) lie? Express approximately in terms of ( also.

Between 0.04 and 3.96. Or approximately between 2±2(.

Q9.
Where does the central 95% of N(–1, 1) lie? Express approximately in terms of ( also.

Between –2.96 and 0.96. Or approximately between –1±2(.


Q10.
Where does the central 95% of N((, (2) lie? Express approximately in terms of ( and (.

The central 95% of N((, (2) lies approximately between (±2(.

Q11.
Where does the central 95% of N(0, 42) lie? Give both exact and approximate answers.

Between ±7.84. Or approximately between ±8.

Q12.
Where does the central 95% of N(3, 22) lie? Give both exact and approximate answers.

Between –0.92 and 6.92. Or approximately between –1 and 7.


Conclusion

Q13.
Write down the main lesson that you have learnt today.

The central 95% of N((, (2) lies ( between ±2( from mean (.
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