AP STATISTICS « EXERCISE SHEET

4.9 Combining Random Variables

Name: —~ Class: . Date: - Total: 9 marks

Objective
Build the skills to answer exam questions on combining random variables.

You must be able to:

e find the mean of a X + bY as aux + buy
o find the variance of aX + bY for independent X, Y as a’c% + b*0%
o describe a linear transformation Y = a+ bX: py = a + buy, oy = |blox

1 Worked examples

Study these first. Each one shows the method for a question type used later.

B Means add
Hax+by = afix + buy  (always).

B Variances add (if independent)

o2y oy = a’c% +b’0;  (independent).
Note that variances, not standard deviations, add.

B Jinear transformation

For Y =a+bX: py = a+ bux and oy = |blox (adding a constant does not change
the spread).

2 Practice

2.1 State the mean of X + Y in terms of ux and uy. 1]

2.2 If px =5 and py = 3, find the mean of X + Y. 1]
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2.3 For Y = 2X with ox =4, find oy. 2]

3 Exam-style questions

3.1 The mean of X +Y is 1]
e A Ux -ty

B ux+py

o Cux —py
« D ux/py

3.2 For independent X and Y, the variance of X + Y is 1]

e Aox+oy
e Bo% +o?

. CO’X'(J'Y

e Do% —02

3.3 X has ux =10 and ox = 2. Let Y = 3X.
(a) Find py. 1]
(b) Find oy. 2]

4 Go further

o work through the 4.9 Combining Random Variables lesson on the Learn page;

» read the Probability, Random Variables, and Probability Distributions sec-
tion of the AP Statistics handout on the Know page.
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Solutions

2.1 px + py.

22543=8.

2.3 0y = [2lox =2 x4 =8.

3.1 B.

3.2 B.

3.3 (a) iy =3 x 10=230. (b) oy = |3| x 2 =6,
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