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6. A manufacturer has a machine that fills bags with flour such that the weight of flour in a 
bag is normally distributed.  A label states that each bag should contain 1 kg of flour.

 (a) The machine is set so that the weight of flour in a bag has mean 1.04 kg and standard 
deviation 0.17 kg.  Find the proportion of bags that weigh less than the stated weight 
of 1 kg.

(3)

 The manufacturer wants to reduce the number of bags which contain less than the stated 
weight of 1 kg.  At first she decides to adjust the mean but not the standard deviation so 
that only 5% of the bags filled are below the stated weight of 1 kg.

 (b) Find the adjusted mean.
(3)

 The manufacturer finds that a lot of the bags are overflowing with flour when the mean 
is adjusted, so decides to adjust the standard deviation instead to make the machine more 
accurate.  The machine is set back to a mean of 1.04 kg.  The manufacturer wants 1% of 
bags to be under 1 kg.

 (c) Find the adjusted standard deviation.  Give your answer to 3 significant figures.
(3)
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7. The birth weights, W grams, of a particular breed of kitten are assumed to be normally 
distributed with mean 99g and standard deviation 3.6g

 (a) Find P(W  92)
(3)

 (b) Find, to one decimal place, the value of k such that P(W  k) = 3P(W  k)
(4)

 (c) Write down the name given to the value of k.
(1)

 For a different breed of kitten, the birth weights are assumed to be normally distributed 
with mean 120g

 Given that the 20th percentile for this breed of kitten is 116g

 (d)  find the standard deviation of the birth weight of this breed of kitten.
(3)
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Question 7 continued
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5. Rosie keeps bees.  The amount of honey, in kg, produced by a hive of Rosie’s bees in a 
season, is modelled by a normal distribution with a mean of 22 kg and a standard deviation 
of 10 kg.

 (a) Find the probability that a hive of Rosie’s bees produces less than 18 kg of honey in 
a season.

(3)

 The local bee keepers’ club awards a certificate to every hive that produces more than 
39 kg of honey in a season, and a medal to every hive that produces more than 50 kg in a 
season.  Given that one of Rosie’s bee hives is awarded a certificate

 (b) find the probability that this hive is also awarded a medal.
(5)

 Sam also keeps bees.  The amount of honey, in kg, produced by a hive of Sam’s bees in a 
season, is modelled by a normal distribution with mean μ kg and standard deviation kg.

 The probability that a hive of Sam’s bees produces less than 28 kg of honey in a season is 
0.8413 

 Only 20% of Sam’s bee hives produce less than 18 kg of honey in a season.

 (c) Find the value of μ and the value of .  Give your answers to 2 decimal places.
(6)
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6. In a factory, a machine is used to fill bags of rice.  The weights of bags of rice are modelled 
using a normal distribution with mean 250 g.

 Only 1% of the bags of rice weigh more than 256 g.

 (a) Write down the percentage of bags of rice with weights between 244 g and 256 g.
(1)

 (b) Find the standard deviation of the weights of the bags of rice.
(3)

 An inspection consists of selecting a bag of rice at random and checking if its weight is 
within 4 g of the mean.  If the weight is more than 4 g away from the mean, then a second 
bag of rice is selected at random and checked.  If the weight of each of the 2 bags of rice 
is more than 4 g away from the mean, then the machine is shut down.

 (c) Find the probability that the machine is shut down following an inspection.
(4)
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7. The weights, G, of a particular breed of gorilla are normally distributed with mean 180  kg 
and standard deviation 15  kg.

 (a) Find the proportion of these gorillas whose weights exceed 174  kg.
(2)

 (b) Find, to 1 decimal place, the value of k such that P(k  G  174) = 0.3196
(4)

 The weights, B, of a particular breed of buffalo are normally distributed with mean 216  kg 
and standard deviation 30  kg.

 Given that P(G  w) = P(B  w) = p

 (c) (i) find the value of w

  (ii) find the value of p
(5)
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7. One event at Pentor sports day is throwing a tennis ball.  The distance a child throws a 
tennis ball is modelled by a normal distribution with mean 32 m and standard deviation      
12 m.  Any child who throws the tennis ball more than 50 m is awarded a gold certificate.

 (a) Show that, to 3 significant figures, 6.68% of children are awarded a gold certificate.
(3)

 A silver certificate is awarded to any child who throws the tennis ball more than d  metres 
but less than 50 m.

 Given that 19.1% of the children are awarded a silver certificate,

 (b) find the value of d.
(4)

 Three children are selected at random from those who take part in the throwing a tennis 
ball event.

 (c) Find the probability that 1 is awarded a gold certificate and 2 are awarded silver 
certificates.  Give your answer to 2 significant figures.

(3)
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5. Police measure the speed of cars passing a particular point on a motorway. 
 The random variable X is the speed of a car. 

 X is modelled by a normal distribution with mean 55 mph (miles per hour).

 (a) Draw a sketch to illustrate the distribution of X.  Label the mean on your sketch.
(2) 

 The speed limit on the motorway is 70 mph.  Car drivers can choose to travel faster than 
the speed limit but risk being caught by the police.

 The distribution of X has a standard deviation of 20 mph.

 (b) Find the percentage of cars that are travelling faster than the speed limit.
(3)

 The fastest 1% of car drivers will be banned from driving.

 (c) Show that the lowest speed, correct to 3 significant figures, for a car driver to be 
banned is 102 mph.  Show your working clearly.

(3)

 Car drivers will just be given a caution if they are travelling at a speed m such that

P(70 � X � m) = 0.1315

 (d) Find the value of m.  Show your working clearly.
(4)
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7. A machine fills bottles with water.  The volume of water delivered by the machine to a 
bottle is X ml where X ~ N( , 2)

 One of these bottles of water is selected at random.

 Given that  = 503 and 1.6

 (a) find

  (i) P(X  505)
  (ii) P(501  X  505)

(5)

 (b) Find w such that P(1006 – w  X  w) = 0.9426
(3)

 Following adjustments to the machine, the volume of water delivered by the machine to a 
bottle is such that  = 503 and 

 Given that P(X  r) = 0.01 and P(X  r + 6) = 0.05

 (c) find the value of r and the value of 
(7)
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3. At a school athletics day, the distances, in metres, achieved by students in the long jump 
are modelled by the normal distribution with mean 3.3 m and standard deviation 0.6 m

 (a) Find an estimate for the proportion of students who jump less than 2.5 m
(3)

 The long jump competition consists of 2 jumps.  All the students can take part in the first 
jump and the 40% who jump the greatest distance in their first jump qualify for the 
second jump.

 (b) Find an estimate for the minimum distance achieved in the first jump in order to 
qualify for the second jump.

  Give your answer correct to 4 significant figures.
(3)

 (c) Find an estimate for the median distance achieved in the first jump by those who 
qualify for the second jump.

(3)

 The distance of the second jump is independent of the distance of the first jump and is 
modelled with the same normal distribution.  Students who jump a distance greater than 
4.1 m in their second jump receive a certificate.

 At the start of the long jump competition, a student is selected at random.

 (d) Find the probability that this student will receive a certificate.
(3)
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6. The waiting time, L minutes, to see a doctor at a health centre is normally distributed with  
L , 2).

 Given that P(L  15)  0.9 and P(L  5)  0.05

 (a) find the value of μ and the value of .
(6)

 There are 23 people waiting to see a doctor at the health centre.

 (b) Determine the expected number of these people who will have a waiting time of more 
than 12 minutes.

(3)
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1.	 The random variable X ~ N(µ, σ 2)

	 Given that P(X > µ + a) = 0.35 where a is a constant, find

	 (a)	 P(X  > µ – a)
(1)

	 (b)	 P(µ – a < X < µ + a) 
(2)

	 (c)	 P(X  < µ + a | X > µ – a)
(2)
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5.	 The label on a jar of Amy’s jam states that the jar contains about 400 grams of jam.  For 
each jar that contains less than 388 grams of jam, Amy will be fined £100.  If a jar contains 
more than 410 grams of jam then Amy makes a loss of £0.30 on that jar.

	 The weight of jam, A grams, in a jar of Amy’s jam has a normal distribution with mean  
μ grams and standard deviation σ grams.  Amy chooses μ and σ so that  P(A < 388) = 0.001 
and P(A > 410) = 0.0197

	 (a)	 Find the value of μ and the value of σ.
(7)

	 Amy can sell jars of jam containing between 388 grams and 410 grams for a profit of £0.25

	 (b)	 Calculate the expected amount, in £s, that Amy receives for each jar of jam.
(4)
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Question 5 continued
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3. Hei and Tang are designing some pieces of art.  They collected a large number of sticks.  
The random variable L represents the length of a stick in centimetres and has a normal 
distribution with mean μ and standard deviation .

 They sorted the sticks into lengths and painted them.

 They found that 60% of the sticks were longer than 45  cm and these were painted red, 
whilst 15% of the sticks were shorter than 35  cm and these were painted blue.  The 
remaining sticks were painted yellow.

 (a) Show that μ and  satisfy

45 + 0.2533  = μ
(2)

 (b) Find a second equation in μ and .
(2)

 (c) Hence find the value of μ and the value of .
(3)

 (d) Find (i) P(L  35 L  45)

    (ii) P(L  45 L  35)
(3)

 Hei created her piece of art using a random selection of blue and yellow sticks.

 Tang created his piece of art using a random selection of red and yellow sticks.

 Hei and Tang each used the same number of sticks to create their piece of art.

 George is viewing Hei’s and Tang’s pieces of art.  He finds a yellow stick on the floor that 
has fallen from one of these pieces.

 (e) With reference to your answers to part (d), state, giving a reason, whether the stick is 
more likely to have fallen from Hei’s or Tang’s piece of art.

(2)
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Question 3 continued
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6. A machine makes bolts such that the length, L cm, of a bolt has distribution  
L  N (4.1, 0.1252)

 A bolt is selected at random.

 (a) Find the probability that the length of this bolt is more than 4.3 cm.
(3)

 (b) Show that P(3.9  L  4.3) is 0.890 correct to 3 decimal places.
(1)

 The machine makes 500 bolts.
 The cost to make each bolt is 5 pence. 
 Only bolts with length between 3.9 cm and 4.3 cm can be used.
 These are sold for 9 pence each. 
 All the bolts that cannot be used are recycled with a scrap value of 1 pence each.

 (c) Calculate an estimate for the profit made on these 500 bolts.
(4)

 Following adjustments to the machine, the length of a bolt, B cm, made by the machine is 
such that B , 2)

 Given that P(B  4.198)  0.025 and P(B  4.065)  0.242

 (d) find the value of  and the value of 
(6)

 (e) State, giving a reason, whether the adjustments to the machine will result in a decrease 
or an increase in the profit made on 500 bolts. 

(2)
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Question 6 continued
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