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

Remember Variance = (Std Dev)2
Eg: Tinned cat food
Tin can weight is normally distributed with μ=42g & σ=2g
The cat food (cans contents) have μ=310g & σ=8g


Find the probability a full can weighs more than 350g
Mean Total weight  T = tin can + cat food
    If tin can and cat food are independent
Expected value of total E(T) = E(X+Y) = E(X)+E(Y) 
If X and Y are independent

Variance of total (ADD VARIANCES)
       Var(T) = Var(X + Y) = Var(X) + Var(Y)


Var(Total) = Var(tin can + cat food) = Var(tin can) + Var(cat food)

Standard deviation 
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P(Total > 350)
.     Combining Random Variables B    .
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Eg: A fish farm
Fish weight is normally distributed with μ=650g & σ=40g

The removed fish guts have μ=140g & σ=24g

Find the probability a gutted fish weighs at least 600g 
Mean Total weight  
Variance of total and the Standard Deviation

Find the probability
.Ex 18.01 p377.
3) Airline passengers

Excess baggage fee applies if total weight over 110kg

Passengers    μ=78kg   &    σ=7kg

Luggage        μ=19kg   &    σ=5kg

Assume independence.

Find the probability of excess baggage.
.     Summary: Combining Variables    .
Variable A

Mean =

Standard Deviation =






Sum (or Difference) of Variables


























Add (or Subtract) the means

 












µ Total = E(X) + E(Y)












Add (always) the variances 
 












Var total = Var(X) + Var(Y)
 















Then…












         to get the standard deviation


Variable B










Mean =

Standard Deviation =
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Normal distribution problem… 

5) Driving & walking to work

Drive time μ=40min, σ=5min
Walk time μ=10min, σ=1min
Assume independence.


a) Probability that total time less than 1 hour

b) 90% of journeys are longer than what time?

6) CNG in vans

CNG filling in van μ=100m3 & σ=5m3
CNG leakage μ=6m3 & σ=2m3
Assume independence.

Find the probability a van has at least 100m3 of CNG

7) Golf scores
Player A μ=89 shots, σ=4 shots

Player B μ=87 shots, σ=5 shots

Assume independence.(Lower score is better)
Find the probability that player A beats player B





















Sigma p375






































































































































Σ (new) Ex 23.06


 (old) Ex 17.05
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