
Normal Distribution
(a) The plums sold by a supermarket are graded 'small', 'medium' or 'large'. The masses of tlre

plums have a normal distribution. Plums with a mass less than 22 grams are graded as small,
plums with a mass $eater thatr 29 gmms are graded as large and the rest are graded as medium.
Given that 307o of plums are small atd 207o are large, find the mean and standard deviation of
the distribution. t4l

(b) The masses, in kilograms, of apples aad nectarines sold by the supermarket have independent
normal distributions with means and standard deviations as shown in &e following table.

Mean Standard deviation

Apples 0.15 0.03

Nectarines 0.07 0.02

(i) Two apples and four nectarines are chosen at random. Find the probability that the total
mass of the rwo apples is greater than the total mass of the four nectarines. l4l

(ii) Apples cost $9 per kilogram and nectadnes cost $12 per kilogram. Find the mean and the
variance of the total cost of two apples and four nectarines and hence find the probability
that the total cost is between $5 and $6. t5l

(2009/PvQ12)

Mean Standard deviation

Unwrapped sweets 40 t

Wrappers 4 0.s

(i) Find the probability that an individual unwrapped sweet has mass less than 36 grams. tl l

(ii) State the mean and variance of the mass of an individual wrapped sweet. Find the probability
that a wrapped sweet h8s mass betwe€n 42 grams and 46 grams. t3l

Tlvelve wrapped sweets are packed together in a cardboard tube. The mass of an empty tube is
normally distributed with mean 50 grams and standard deviation 5 grams. The masses of all sweets
and tubes are independent.

(iii) Find the probability that the total mass of a tube containing 12 wrapped sweets is more than
600 grams, stating clearly the mean and variance ofthe distribution that you use. t4l

A rival company produces similar tubes of sweets. The masses of these tubes of sweets have a normal
distribution. Over a long period of time, it is found that 5% of them have a mass less thao 450 grams
and 896 have a mass more than 550 grams.

(iv) Find the mean and variance of this distribution. t5l
(2010/P1/Q12)
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2. Sweets of a cenain brand are individually wrapped. The masses, in grams, of tlr unwrappd swe€ts
and the wrappers have indeFndent normal distributions with means and standard deviations as shown
in the table below.
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3. Boys and girls visiting a theme park have masses, in kg, that are indeFndent and ar€ normally
distributed with means and standard deviations as shown in the following table.

Mean mass Standard deviation

Boys 60 tz

Girls 50 l0

(i) Find the probability that the mass of a boy chosen at random is between 50 kg and 70 kg. I2l

(ii) A boy and a girl are chosen at random. Find the probability that the mass of the boy is greater
than the mass of the girl, stating clearly the mean and variance of the distribution that you use.

t4l

On a ride at the theme park, trains carrying up to 5 people travel around a track. T'he total mass of the
people on the hain must not exc€ed the safety limit of 300 kg.

The track is improved and new trains carrying up to 6 people are designed. The new safety limit is
Lkg.

(iv) Obtain the equation for L, given that it is 95% certain that 6 boys chosen at mndom have a total
mass not exceeding Z kg. Hence find I t3l

(2011tP11Q12)

A supermarket sells two types of grapefruit, A and B. The masses, in kilograms, of the grapefruit
of each type have independent normal distributions. The means and standard deviations of these
distributions, and the selling prices, in $ per kilogram, are shown in the following table.

Mean
(ke)

Standard deviation
(ke)

Selling price
($ per kg)

'Ilpe A o.25 0.o2 1.50

Type A 0.35 0.03 2.40

Stating clearly the mean and variance of all distributions that you us€, find the probability that

(i) the total mass of l0 randomly chosen grapefruit of type A is less than 2.4 kg, t3l

(ii) the total mass of 6 randomly chosen grapefruit of type A is within 0.2 kg of the total mass of 5
randomly chosen grapefruit of type B. t4l

Mrs Woo buys 3 grapefruit of typeA and 3 grapefruit of type B. MrTan buys l0 grapefruit of typeA.

(lit) Stating clearly the mean and variance of the distribution that you use, find the probability that
Mrs Woo pays more than Mr Tan. t61

(2otztP1tQr2)
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(iii) Three boys and two girls arc chosen at random. Find the probability that their total mass is less
than 30O kg, stating clearly the mean and variance ofthe distribution that you use. t41
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5. A pet shop sells two types of animal food. Tlpe A is supplied by a manufacturer and sold in packes
with the food content haying a mean mass of I kg. The masses of the food content are normally
distributed. It is known that 2070 of the packets contain less than 990 g of food.

(i) Find the standard deviation of the distribution.

Tlpe .8 animal food is mixed by the shop owner from two ingredients P and O. One packet contains
3 scoops of ingredient P and 2 scoops of ingrcdient Q. The masses, in grams, of the food in scoops
ofingredients P and Q have independent normsl distributions with means and standard deviations as
shown in the following table.

Mean Standard deviation

Ingredient P 240

Ingredient @ 145 8

(ii) Find the probability thet a randomly s€tected packet of Tlpe I has a mass of food tess than I kg.

State the mean and variance of any distribution that you use. t4l

(iii) Find the probability that the mass of food in a randomly selected packet of Type , is more th&n

the mass of food in a randomly selected Packet of Tlpe A. State the mean and variance of any

distribution that you use. t4l

(2013/"l/Q11)

6. The heights of girls in a school have a normal distribution with mean 142.2 cm and standard deviation

6cm. Find the probability that a girl chosen at random from this school has height

(i) less than l46cm, l2l

(ii) within 5cm ofthe mean. l2l
(20t4tPt/Q6)

7. The outputs of a cenain metal, in tonnes, extracted each day from two mines, A and 8, have
indeFndent normal distributions. The mean of the distribution of the daily output from A is
50 tonnes, The probability that the daily output from A is more than 75 tonnes is 0.0189.

(i) Show that the variance of this distribution is 145 tonnesz, correct to 3 significant figures. t3l

The mean and variance of the distribution of the daily output from B ar€ 75 tonnes and 64 tonnes2
respectively. B operates for seven days each week.

(ii) Find the probability that in a 7-day week the outpui from I is less than 500 tonnes. [3]

./4 operates for five days each week.

(iii) Find the probability that in any particular week the output from I is more than twice the output
from A. You should state the mean and variance of any distrihrtion that you use. t5l

(20t4lPtlQtz)
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8. The masses of peaches sold by a shop have a normal distribution. over a long period of time, it ls

found that 207o of peaches have a mass less than 40 grams and 2570 of peaches have a mass greater

than 60 grams. Findthe mean and variance of the distribution. t4l

(2015/P1/Q6)

p. Men and women staying at a large hotel have masses, in kg, that are normally distributed with means
and standard deviations as shown in the following table.

Mean mass Standard deviation

77 9.8

Women 62 10.6

(i) Find the probability that the mass of a man chosen at random is within +2 kg of the mean mass
of men. l2l

(ii) Find the probability that the total mass of three men chosen at random is grearcr rhan rhe total
rnass of four women chosen at random. State the mean and variance of the distribution that yoLl
use. L4l

The Iift in the hotel has a safety limit of 460 kg. Three men and four women are chosen at random.

(iii) Find the probability that they c8n safely travel in the lift together. State the mean and variance
of the distribution that you use. t3l

(20r5lP1/Q1l)

10. Shortbread biscuits of a certain brand are sold in boxes containing l2 biscuits. The masses, in gtams,
of the individual biscuits and of the empty boxes have indepeodent normal distributions with means
and standard deviations as shown in the following table.

Nlean Standard deviation

Individual biscuit 20 1.1

Empty box 5 0.8

(i) Find the probability that the mass of an individual biscuit is less than l9 glams t2t

(ii) Find the probability that the total mass ofa box containing I2 biscuits is more than 248 grams.
State the mean and variance of the distribution that you use. t4l

The cost of pr odrrcing biscuits is 0.6 cents per gram and the cost of producing empty boxes is 0.2 cents
per gram.

(iii) Find the probability that the total cost of producing a box containing 12 biscuits is between
142 cenrs and 149 ccnts. State the mean and variance of the distribution that you use. t5l

(20t6/PvQ12)
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I l. As part of an assessment of the heatth of people in a particular country, the heights of a large number
of adult males have been recorded. The results show that 20% of them have a height less than 1.6 m
and 30% of them have a height greater than 1.75 m. Assuming that the heights of adult males are
normally distributed, find the mean and variance of the distribution. t4l

(2ot7tPltQ6)

12, There are bus and train services between the towns of Ayton and Beeton. The joumey times,
in minutes, by bus and by Eain have independent normal distributions. The means and standard
deviations of these distributions are shown in the following table.

Mean Staqdard deYiation

Bus 45 4

Train 42 3

(i) Find the probability that a randornly chosen bus joumey takes less than 48 minutes. tll

(it) Find the probability that two ratrdornly chosen bus joumeys each take more than 48 minutes.
t21

(iii) The probability that the total time for two randomly chosen bus journeys is more than 96 minutes
is denoted by p. Without calculating its value, explain why p will be greater than your answer to
paft(ff). tll

Lan lives in Ayton and works in Beeton- Three day,s a week he travels from home to work by bus and
two days a week he travels from home to work by train.

(iv) Find the probability that for 3 randomly chosen bus joumeys and 2 randomly chosen train
journeys, Lan's total joumey time is more than 210 minutes. [4]

Joumeys are charged by the time taken. For bus joumeys the charge is $0.12 per minute and for train
joumeys the charge is $0.15 per minute.

l-et B reprEsent the cost of one journey from Ayton to Beeton by bus.

l-et 7 represent the cost of one joumey from Alrton to Beeton by train.

(v) Find P(3,B - 2I < 3) and exptain, in the context of this question, what your answer r€presents.

tsl
(20t7tPllQrz)
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