
Answer ALL questions. Write your answers in the spaces provided. 

1. A sixth form college has 84 students in Year 12 and 56 students in Year 13 

The head teacher selects a stratified sample of 40 students, stratified by year group. 

(a) Describe how this sample could be taken. 

(3) 

The head teacher is investigating the relationship between the amount of sleep, s hours, 
that each student had the night before they took an aptitude test and their performance in 
the test, p marks. 

For the sample of 40 students, he finds the equation of the regression line ofp on s to be 

p 26.1 + 5.60s 

(b) With reference to this equation, describe the effect that an extra 0.5 hours of sleep 
may have, on average, on a student's performance in the aptitude test. 

(1) 
(c) Describe one limitation of this regression model. 

(1) 
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2. The Venn diagram shows threc events, A, B and C, and their associated probabilities. 

A B 

0.10 0.30 

0.39 

0.06 
C 

Events B and C are mutually exclusive. 

Events A and C are independent.

Showing your working, find the value of , the value of y and the value of z. 

(5) 

C=0, 

PA) O.+y Z 
P(B) =0.3 +y 
Pc)= 0. 31+z. 

P(An c)= z. 

PMA)x P): P(arce) 

(0 z)o.39 +z)= z 

-

O.+O.3+ 0. 39 + 0.06+yt z=@i 
y2 0IS 

O.2s (o.31 + 2) = z 

O.097S -0. 7Sz 
Z 0. 13, y 0.02 
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3. A fair 5-sided spinner has sides numbered 1,2. 3, 4 and 5 

The spinner is spun once and the score of the side it lands on is recorded. 

(a) Write down the name of the distribution that can be used to model the score of the 

side it lands on. 
(1) 

The spinner is spun 28 times. 

The random variable X represents the number of times the spinner lands on 2 

(b) (i) Find the probability that the spinner lands on 2 at least 7 times. 

(ii) Find P(4 X<8) 
(5) 

a) Diseæte S form 

B(23, 0.2 

Px7):l - P(xs6) 

0-322 

IP 4 x 8) = Px7) - xe3) 
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Question 4 continued 
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5. Past records show that 15% of customers at a shop buy chocolate. The shopkceper believes 
that moving the chocolate closer to the till will inercusc the proportion of custorners buying 

chocolate. 

After moving the chocolate closer to the till, a random sample of 30 customers is taken 
and 8 of them are found to have bought chocolate. 

Julie carries out a hypothesis test, at the 5% level of significance, to test the shopkeeper's belief. 

Julie's hypothesis test is shown below. 

H:p 0. 15 

H, :p> 0.15 
Let X = the number of customers who buy chocolate. 

X B(30. 0.15) 

P(X 8) =0.0420 

0.0420 0.05 so reject H 
There is sufficient evidence to suggest that the proportion of customers buying 
chocolate has increased. 

(a) Identify the first two errors that Julie has made in her hypothesis test. 
(2) 

(b) Explain whether or not these errors will affect the conclusion of her hypothesis test. 
Give a reason for your answer. 

(1) 

(c) Find, using a 5% level of significance, the critical region for a one-tailed test of the 
shopkeeper's belief. The probability in the tail should be less than 0.05 

(2) 

(d) Find the actual level of significance of this test. 

(1) 

o)H P(O. 1S. 
Needs cakcuiate PCx 8), no P(x = 8). 

Px»8) = 0-06 98 0.oS. 

he hpohesir Ho oul ould be cted, 

So CmcluSm. 

12 



Question 5 continued 

c) PCx s8) =0- 9722 70.95 

The cnhcal eqion 
X29 

d) 0.0278 
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