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.     Combining Random Variables C    .
What is the Mean of the total? 
What is the Variance and Standard deviation of the total?

Remember Variance = (Std Dev)2
What do these rules mean?

E( aX + bY ) = a E(x) + b E(Y)


Var( aX + bY) = a2Var(x) + b2 Var(Y)
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  Cod weight   ‘X’







Snapper weight   ‘Y’
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   μ = 0.45 kg
σ = 0.12 kg





μ = 0.52 kg

σ = 0.16 kg  

   (costs $8 per kg)







(costs $13 per kg)
a) Find the probability 1 cod costs more than $5
Mean. 

Total Cost  = a×E(X)

(multiply weight by $8)
Variance 
Var( aX + bY) = a2Var(x)



Square the multiplyer
Cod weight   ‘X’

μ = 0.45 kg

σ = 0.12 kg


(Cost $8 per kg)

Snapper weight   ‘Y’
μ = 0.52 kg

σ = 0.16 kg


(Costs $13 per kg)

Cod weight   ‘X’

μ = 0.45 kg

σ = 0.12 kg


(Cost $8 per kg)

Snapper weight   ‘Y’
μ = 0.52 kg

σ = 0.16 kg


(Costs $13 per kg)

.     Combining Random Variables D    .
b) Find the probability that 4 snapper cost less than $35

Mean. 

Cost  = bE(Y) + bE(Y) + bE(Y) + bE(Y) 
(costs $13 per kg)



Total Cost =

Variance 
Var[ b(Y) + b(Y) + b(Y) + b(Y) ] =









 b2Var(Y) + b2Var(Y) + b2Var(Y) + b2Var(Y) ]



If each ‘Y’ are independent from each other



c) I purchase 1 cod and 1 snapper. 

Find the probability that the total cost is at most $15
Mean. 

Cod Cost  = aE(X)         (multiply weight by $8)



Snapper Cost  = bE(Y)   (multiply weight by $13)



Total Cost  (add together) E( aX + bY ) = a E(x) + b E(Y)
Variance 
Var( aX + bY) = a2Var(x) + b2 Var(Y)




If ‘X’ and ‘Y’ are independent from each other

.     Summary: Combining variables with Multiplyer    .

Variable X
Mean =

Standard Deviation







Sum (or Difference) of Variables

=
























Add (or Subtract) the means













Μ (total)  =a E(x) + b E(Y)













Add (always) the variances 
 












Var(total) = a2Var(x) + b2 Var(Y)
 















Then…












         to get the standard deviation


Variable Y










Mean =

Standard Deviation

 
=
























 












Normal distribution problem… 

     REVIEW    .
A machine cuts timber into lengths, with an average cut length of 2.4metres (Standard deviation of 0.15m)

a) Find the probability of a length of timber being at least 2.5m

b) 5 lengths of timber are joined on end. Find the probability of the total length being at most 12.5m


c) Timber costs $4 per metre. Find the probability of one length being more than $10


d) 5 lengths of timber are joined on end. 

Find the probability of the total length being more than $50

   REVIEW   .
A machine cuts timber into lengths, with an average cut length of 2.4metres (Standard deviation of 0.15m)

a) Find the probability of a length of timber being at least 2.5m

b) 5 lengths of timber are joined on end. Find the probability of the total length being at most 12.5m




c) Timber costs $4 per metre. Find the probability of one length being more than $10


d) 5 lengths of timber are joined on end. 

Find the probability of the total length being more than $50
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� EMBED Equation.3  ���





× b





Mean = b E(Y)





Variance = ?


Var = b2 Var(Y)








× a





Mean = a E(X)





Variance = ?


Var = a2 Var(X)
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