A-LEVEL FURTHER MATHEMATICS  EXERCISE SHEET

4.1 Continuous random variables

Name: —~ Class: . Date: - Total: 14 marks

Objective

Build the skills to answer exam questions on continuous random variables 7E%: 2 B/
A% H—the probability density function ffR%& 4, F(g(X)), and the cumulative
distribution function ZfH/ 75 K%L

You must be able to:

« find a constant / probability from a pdf (possibly piecewise)
o find F(X), Var(X) and E(g(X)) by integration
« find F(x) and use it for the median and percentiles

1 Worked examples

B pdf, cdf and median

A

y = f(x)

area to the left
=0.5

median m=v2

The median is where the area under f(x) to its left is 0.5
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F(x) =1 at the top

X median m
F(x) rises from 0 to 1; the median is where F(zx) = 0.5

f(z) =3z on [0,2]: F(z) = 12?; median im? = 0.5 = m = V2.

2 Practice

2.1 For f(z) = 4z on [0,2], find E(X).

2.2 Write the relationship between f(z) and F(x).

3 Exam-style questions

3.1 The median of a continuous variable solves:

« A f(m)=0.5
« B F(m)=0.5
e« CEX)=m
e DF(m)=1

3.2 A continuous variable has f(x) = kz? for 0 < z < 3 (and 0 elsewhere).
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(a) Find k. k

w

(b) Find E(X). g

w

2
3.3 A variable has cdf F(x) = % for 0 <z < 4.

(a) Find the pdf f(z). 2]

(b) Find the median. 2]

4 Go further

You are now ready for the real exam questions on this subtopic. Open the 4.1 Con-
tinuous random variables past-paper sheet in the Library, or try these in Practice
mode:

e 9231/41 N25 —Q5 (continuous random variable)
. 9231/42 N25 —Q4 (pdf / cdf)
e 9231/44 N25 —Q2 (continuous distribution)
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Solutions

2.1 E(X):/ng-%:vdx: [%3](2):%.
2.2 f(x) = F'(x).

3.1 B. The median solves F'(m) = 0.5.

3 33
3.2(a)/ kx2dx:[ki] —Ok=1=k=1
0 0

3
’ 1..2 1 |z 3 1 81 9
(b)E<X):/1’ CE dm:é[?]0:§ T
0
33(a)f(m):F’(x)zgforogazgzl
2
(b)T—6=O.5:>m2:8:>m:2\/§:2.83.
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