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Answer all questions in the spaces provided. box

1 The mean age of subscribers to a gym course is claimed to be 27.0 years by the owner
of the course.

The standard deviation of the ages of subscribers to the course is 9.2 years.

A random sample of 50 subscribers is found to have a mean age of 25.3 years.

1 (a) Test the owner’s claim using the 5% level of significance.
[7 marks]
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1 (b)

Explain why it is not necessary to assume that the ages of the subscribers are normally

distributed in order to carry out the test in part (a).

[2 marks]

Do not write
outside the
box

03

Turn over »

I1B/G/Jan22/MA04



2 (a) The random variable X has a Poisson distribution with parameter 14
The standard deviation of X is 3
The random variable X represents the number of times in one hour a road crossing
is used.
2 (a) (i) State the value of A
[1 mark]
Answer
2 (a) (ii) Find P(X <8), giving your answer to three significant figures.
[2 marks]
Answer
2 (a) (iii) Find P(X = E[X]), giving your answer to three significant figures.
[3 marks]

Answer

0 4
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2 (b) The random variable T represents the time in hours between two successive people hox
using the road crossing.
2 (b) (i) State the distribution and parameter for T
[2 marks]
Distribution
Parameter
2 (b) (ii) State the meanof T
[1 mark]
Answer
2 (b) (iii) Find the probability that the time between two successive crossings
is more than 30 minutes, giving your answer to four decimal places.
[3 marks]
Answer
2 (b) (iv) Find the value of ¢ suchthat P(7 <t)=0.9, giving your answer in hours to three
significant figures.
[2 marks]
Answer 14
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3 A supplier of cabbage seeds claims that 40% of their cabbage seeds germinate after
being planted.

A student carries out a hypothesis test at the 10% level of significance to determine
whether there is evidence to support the supplier’s claim.

A random sample of 14 cabbage seeds is used for the test.

The number of cabbage seeds which germinate after being planted is assumed to be
binomially distributed.

The first five stages of the student’s hypothesis test are shown below.
There are errors in two of these stages.

Statement
Hy:p=0.4

Stage 1 Hi:p#0.4
where p is the probability that a cabbage seed germinates after
being planted

Staqe 2 Under H, X ~B(0.4,14) where X is the number of cabbage seeds

g which germinate

P(X £2)=0.0398 (<0.05) ,

Stage 3 (to four decimal places)
P(X <£3)=0.1243 (>0.05)
P(X >9) =0.0583 (>0.05) ,

Stage 4 (to four decimal places)
P(X >10)=0.0175 (<0.05)

Stage 5 | The critical region is {0, 1, 2, 9, 10, 11, 12, 13, 14}

3 (a) Identify the two stages which have errors.

Write down a correct statement for each of these stages.

Error 1

Error 2

Stage

Correct statement

[3 marks]

Stage

Correct statement

0 6
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3 (b) Of the 14 cabbage seeds used for the test, 8 germinate after being planted.
Determine the conclusion of the hypothesis test.
[2 marks]
3 (c) (i) Find the probability of a Type I error for this hypothesis test.
[1 mark]
Answer
3 (c) (ii) For this hypothesis test describe, in context, the meaning of a Type I error.
[1 mark]
3 (d) The level of significance used for this hypothesis test is now changed to £ %
3 (d) (i) Inthe case where k >10 explain how the acceptance region for this hypothesis test
may change.
[1 mark]
3 (d) (ii) Inthe case where k <10 explain how the acceptance region for this hypothesis test

may change.
[1 mark]
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4 The continuous random variable 7' has probability density function box

> 0<t<1

f(t)= %t 1<t<2

0 otherwise

where c¢ is a constant.

4 (a) Show that c=%
[3 marks]

4 (b) (i) Find the exact value of E(T)
[3 marks]

Answer
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4 (b) (ii)

It is given that E(Tz) = j_;

Find the exact value of Var(T)

4 (c) (i)

4 (c) (i)

[2 marks]
Answer
Find the exact value of E(37 +1)
[2 marks]
Answer
Find the exact value of Var (37 +1)
[2 marks]

Answer
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5 To make a cake there are three processes: mixing, baking and decorating. box

The times taken, in minutes, for these processes can be modelled as independent
normal distributions.

Mixing Xy ~N(8, 1.3%)

Baking Xg~N(u, 1.5%)

Decorating | X, ~N(20, 2.5%)

5 (a) Find the probability that it takes less than 6 minutes to complete the mixing process,
giving your answer to three significant figures.

[3 marks]
Answer
5 (b) Itis giventhat P(X; <26.3)=0.8
Show that =25 correct to two significant figures.
[3 marks]

170
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5 (c) (i) Find the probability that the total amount of time it takes to mix, bake and decorate a o
cake is less than 1 hour, giving your answer to three significant figures.
[4 marks]
Answer
5 (c) (ii) On a given day, a baker is expected to make 8 cakes.
All three processes for each cake are completed independently.
Find the probability that all 8 cakes each take less than 1 hour to make, giving your
answer to two significant figures.
[3 marks]
Answer 13
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6 A continuous random variable X has probability density function f box

The graph of f(X) consists of three line segments: AB, BC and CD for 0<x<8

where k is a constant. For all other values of x, f(x)=0 as shown in Figure 1

Figure 1

£(x)

=v

6 (a) Show that k=%
[2 marks]

6 (b)  Giventhat P(X <c)=0.5 showthat 2<c<4
[2 marks]

12
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6 (c) Draw the cumulative distribution function F, stating the values of F(x) when x=2 , box
x=4, x=6,and x=8 on Figure 2
[4 marks]
Figure 2
F(x) A
1
8
9
7
9
6
9
S
9
4
9
3
9
2
9
1
9
> 8
0 1 2 3 4 5 6 7 8 b

Turn over for the next question
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7 Lottie is a classroom teacher of students in a junior school. box
The height of students is known to be a random variable with a normal distribution.
Lottie measures the heights of a random sample of 10 students.
The sample mean height of these 10 students is 125 cm
The sample variance of the heights of these 10 students is 12.9 cm? correct to three
significant figures.

7 (a) L?’[1ti2e7claims that the mean height of her students is less than the population mean
o cm

Test Lottie’s claim using the 10% level of significance.
[7 marks]
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7 (b)

7 (b) (i) Show that g +r =254

7 (b) (ii) Itisgiventhat g >r

Lottie wants to do further calculations with the sample collected for her hypothesis test
in part (a) but two of these heights are now missing.

The heights in cm of the 10 students in her sample are

123 125 128 124 122 129 126 119 ¢ r

where g and r are the missing heights.

[2 marks]

Find the value of g and the value of r, giving your answers to three significant figures.
[6 marks]

Working space for this question continues on the next page
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END OF QUESTIONS
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There are no questions printed on this page
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