
Combinations of Random Variables 
Questions 
 
Q1. 

Sugar is packed into medium bags and large bags. The weights of the medium bags of 
sugar are normally distributed with mean 520 grams and standard deviation 10 grams. The 
weights of the large bags of sugar are normally distributed with mean 1510 grams and 
standard deviation 20 grams. 

(a)  Find the probability that a randomly chosen large bag of sugar weighs at least 15 grams 
more than the combined weight of 3 randomly chosen medium bags of sugar. 

(6) 

(b)  Find the probability that a randomly chosen large bag of sugar weighs less than 3 times 
the weight of a randomly chosen medium bag of sugar. 

(5) 

A random sample of 5 medium bags of sugar is taken. 

(c)  Find the value of d so that the probability that all 5 bags of sugar each weigh more than 
520 grams is equal to the probability that the mean weight of the 5 bags of sugar is more 
than d grams. 

(5) 
(Total for question = 16 marks) 

  

 
Q2. 

A manufacturer makes two versions of a toy. One version is made out of wood and the  
other is made out of plastic. 

The weights, W kg, of the wooden toys are normally distributed with mean 2.5 kg and  
standard deviation 0.7 kg. The weights, X kg, of the plastic toys are normally distributed with  
mean 1.27 kg and standard deviation 0.4 kg. The random variables W and X are 
independent. 

(a)  Find the probability that the weight of a randomly chosen wooden toy is more than 
double the weight of a randomly chosen plastic toy. 

(6) 

The manufacturer packs n of these wooden toys and 2n of these plastic toys into the same  
container. The maximum weight the container can hold is 252 kg. 

The probability of the contents of this container being overweight is 0.2119 to 4 decimal 
places. 

(b)  Calculate the value of n. 

(8) 
(Total for question = 14 marks) 
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Q3. 

  

The weights of a particular type of apple, A grams, and a particular type of orange, R grams, 
each follow independent normal distributions. 

A ~ N(160, 122)        R ~ N(140, 102) 

(a)  Find the distribution of 

(i)  A + R 
(ii)  the total weight of 2 randomly selected apples. 

(3) 

A box contains 4 apples and 1 orange only. Jesse selects 2 pieces of fruit at random from 
the box. 

(b)  Find the probability that the total weight of the 2 pieces of fruit exceeds 310 grams. 

(3) 

From a large number of apples and oranges, Celeste selects m apples and 1 orange at 
random. The random variable W is given by 

 

where n is a positive integer. 

Given that the middle 95% of the distribution of W lies between 1100.08 and 1499.92 grams, 

(c)  find the value of m and the value of n 

(8) 

  

(Total for question = 14 marks) 

  

 
 
Q4. 
  

The random variable X ~ N(5, 0.42) and the random variable Y ~ N(8, 0.12) 

X and Y are independent random variables. 

A random sample of a independent observations is taken from the distribution of X and one 
observation is taken from the distribution of Y 

The random variable W = X1 + X2 + X3 +...+ Xa + bY and has the distribution N(169, 22) 

Find the value of a and the value of b 

  

(Total for question = 6 marks) 
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Q5. 
  

 

The random variable X has probability density function f (x) and Figure 1 shows a sketch  
of f (x) where 

 

(a)  Show that  

(3) 

The random variable Y ~ N ( μ, σ2) and E(Y ) = E(X ) 

The probability density function of Y is g (y ), where 

 

Given that g (μ ) = f (μ ) 

(b)  find the exact value of σ 

(3) 

(c)  Calculate the error in using  as an approximation to  

(4) 

  

(Total for question = 10 marks) 
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Q6. 
  

Scaffolding poles come in two sizes, long and short. The length L of a long pole has the 
normal distribution N(19.6, 0.62). The length S of a short pole has the normal distribution 
N(4.8, 0.32). The random variables L and S are independent. 

A long pole and a short pole are selected at random. 

(a)   Find the probability that the length of the long pole is more than 4 times the length of 
the short pole. Show your working clearly. 

(6) 

Four short poles are selected at random and placed end to end in a row. The random 
variable T represents the length of the row. 

(b)   Find the distribution of T. 

(3) 

(c)   Find P( | L – T | < 0.2) 

(4) 

  

(Total for question = 13 marks) 
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Mark Scheme – Combinations of Random Variables 
 
Q1. 
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Q2. 
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Q3. 
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Q4. 

 

 Q5. 
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Q6. 
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