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1. Arandom sample of 10 cars of different makes and sizes is taken and the published miles
per gallon, p, and the actual miles per gallon, m, are recorded. The data are coded using

variables X = % and y=m - 25

The results for the coded data are summarised below.

X |6.89(3.67|592|5.04|4.87]3.92|4.71|5.14|3.65|5.23

y |30 | 3 | 22| 15| 13 | 8 15 | 135 3 19

(Youmay use D y>=262825 D xy=76858 S =9.25924 S =74.664)

(a) Show that S = 626.025
(2)

(b) Find the product moment correlation coefficient between X and y.

2

(c) Give areason to support fitting a regression model of the form y = a + bx to these data.

0y

(d) Find the equation of the regression line of y on X, giving your answer in the form
y=a+ bx.
Give the value of a and the value of b to 3 significant figures.

3)
A car’s published miles per gallon is 44

(e) Estimate the actual miles per gallon for this particular car.

(&)

(f) Comment on the reliability of your estimate in part (e). Give a reason for your answer.
(%y)? @)
2 - ——
16) S - E n
) B J (1%.5)?
z 2628.265 - 10

= 626.015
Swy
b) r: Snnxsw
__14.664

JA 25924 x62¢.025

= 0.98068
= 0.98)
€) ¢ is close to | Sothere is a Stvong covrelation

~
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Question 1 continued
Sny
d)LSv.-.
= T4.66Y4
9.25924
: 8.063)
<~ 8.06
E: at bn
15} 4q.04
10 =0 + b( 10
a: -25.3945
2 -25.4
lJ?- -25. %4+ 8.06m
Q) p= 44
.44
LAY
= 3.y
Y= -25.4 +5.06 (4.4)
v
= 10.086
m= 10.086 1425
+ 35.086
.i < 35.]1 miles pev gallon
z
%;;@ f) Reliable becawnse 3.3 is within the range of ine dato set
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2. Two youth clubs, Eastyou and Westyou, decided to raise money for charity by running a
Skm race. All the members of the youth clubs took part and the time, in minutes, taken
for each member to run the 5km was recorded.

The times for the Westyou members are summarised in Figure 1.
Westyou } | *
| T T T T T T T T T T T !
18 20 22 24 26 28 30 32 34 36 38 40 42
Time (minutes)
Figure 1
(a) Write down the time that is exceeded by 75% of Westyou members.
(1)
The times for the Eastyou members are summarised by the stem and leaf diagram below.
Stem | Leaf | Key: 2|0 means 20 minutes |
2 023 4 4)
2 56 88899 (7)
3 0000O0OT1T1T1222234 (14
3 55579 (5)
(b) Find the value of the median and interquartile range for the Eastyou members.
3)
An outlier is a value that falls either
more than 1.5 x (Q, — Q,) above Q,
or more than 1.5 x (Q, — Q)) below Q,
(c) On the grid on page 7, draw a box plot to represent the times of the Eastyou members.
C)
(d) State the skewness of each distribution. Give reasons for your answers.
3

) 29 mins

b) 4+7+1445= 30
-1

Medion : 30
32 =95
29

~
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Question 2 continued

Q. =28
3(3): 22.%
-~ 23
03y =32
IaR =32 -23
=y

€) 1.5(4) =6
Q) -6= 22
G3 +6= 38

s Yy
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Time (minutes)

Turn over for a spare grid if you need to redraw your box plot.
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Question 2 continued

d) For westyou ,
Q1-G,% 3
Q3-Q, =

G2-@, 7 G3-Qr . negative Skew
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Question 2 continued
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3. A manufacturer of electric generators buys engines for its generators from three companies,
R,Sand T.

Company R supplies 40% of the engines.
Company S supplies 25% of the engines.
The rest of the engines are supplied by company T.

It is known that 2% of the engines supplied by company R are faulty, 1% of the engines
supplied by company S are faulty and 2% of the engines supplied by company T are faulty.

An engine is chosen at random.

(a) Draw atree diagram to show all the possible outcomes and the associated probabilities.

2
(b) Calculate the probability that the engine is from company R and is not faulty.
(0))
(c) Calculate the probability that the engine is faulty.
(0))
Given that the engine is faulty,
(d) find the probability that the engine did not come from company S.
2
36) 0.0t F
e
0.4 0.93
oo] F
02 o
S S £
0.99
. 0.02
\ F )
093

b) ¢4%x0.93 =0-312

€) {0.4%0.62)+ G.25(0.01) +0.35(0.62) = 0.0175

p(S’nF)
d) P8’ \F): 5

(04 x6.02) +(0:35 %0.02)
0.0415

-4
=

N
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Question 3 continued
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Question 3 continued
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Question 3 continued
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4. A discrete random variable X has probability function

k(2—x) x=0,1
k(3—x) x=2,3
k(x+1) x=4

0 otherwise

where K is a constant.

(a) Show thatk = é

Find the exact value of

(b) P(1 < X < 4)

(¢) EX)
(d) E(X?)

(e) Var(3X + 1)

Ya) (2-0)kt (21)R*(3-2)k+ (3-3 + (4+1)k =]
2+ kLt K *Sksl
Gr=|
k=g
b) P(1£ X<4) = 1-PlO) -P(H)

=1-2(3) - 5(7)
.2
"7

¢) E(x)= (D(F) + (2)(F) + (5)(FHH)

d) E(X?): g + 22(]) + 42 (F)
1

2

)

2)

2

©))

~
Leave
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1
e) var (X) = E(x?){E(X)]?
- %-(3):
= 2.913%%
“ 2.9)
14

P 5 0 8 0 7 A 0 1 4 2 8

PMT

 VIHVSIHLNIZLMMIONOG

S

S R ST
SRR N A S
£ s

%
50

5
RS

00008
55

<
S §0
ks



o PMT
PhysicsAndMathsTutor.com

( Leave
blank

Question 4 continued

Var(3X+1): 3% % var(X)
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Question 4 continued
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Question 4 continued
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5. The weights, in grams, of a random sample of 48 broad beans are summarised in the table.

Weight in grams (X) Frequency (f) Class midpoint (y) c-f.
0.9 <x< 1.1 9 1.0 9
1.1 <x<13 12 1.2 2)
13 <x<15 11 1.4 32
1.5 <x< 1.7 8 1.6 Lo
1.7 <x< 19 3 1.8 u3
19 <x<2.1 3 2.0 46
2.1 <x <27 2 2.4 4g

(You may assume nyz =101.56)

A histogram was drawn to represent these data. The 2.1 < X < 2.7 class was represented
by a bar of width 1.5cm and height 1cm.

(a) Find the width and height of the 0.9 < x < 1.1 class.

3)
(b) Give a reason to justify the use of a histogram to represent these data.

1)
(c) Estimate the mean and the standard deviation of the weights of these broad beans.

“4)
(d) Use linear interpolation to estimate the median of the weights of these broad beans.

(2)
One of these broad beans is selected at random.
(e) Estimate the probability that its weight lies between 1.1 grams and 1.6 grams.

1)

One of these broad beans having a recorded weight of 0.95 grams was incorrectly weighed.
The correct weight is 1.4 grams.

(f) State, giving a reason, the effect this would have on your answers to part (c). Do not
carry out any further calculations.

1.1-09 @)
0) width: 79-24 ¥!5% 0.5¢m

GYeR :% X1.5%1 7 6.15 cm?
. -1S
height © %522 = 13.5.cm

b) data IS continuous

~
Leave
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Question 5 continued
3 zﬁ
c) Mean = ¢
. 61.8
4§
=1.4128%
214
sd= Ji01.5¢ - (-1125)?
48
* 0.347386
* 0.34]
d) z’ z\‘ 32
® (] ()
1.3 M 1S
24-21 . 32-21
M-1-3 1-5-1-3
3 L
routiE S X )
M= 1.3545
2 1.35
e 124 N+ 2 - 2!
ok & —mg  ° s
5
3;3;3 ) mean increases be cause 34y increases
e . ae .
o standard deviation decreases becaust data iS nearer to the mean
S
S
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Question 5 continued
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Question 5 continued
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L ~N(u o).
Given that P(L < 15) = 0.9 and P(L < 5) = 0.05

(a) find the value of x# and the value of 6.

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

The waiting time, L minutes, to see a doctor at a health centre is normally distributed with

(6)

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

than 12 minutes.

o) P(z<1.2816) =019

22 e — O

P(2<-1.64¢9) = 0.05

S-M - - —-@
-5 ° 16449

0-@ _l_%_ : 2.9265%
d = 341705
2 3.42

3Tan° -1. 64%9

M= 10.6207

2 10.4
i pl27
232 P27 0.40345)
23x% (1~ 0.655%)
7.9258%
= % people

b) 23x P(L>12)

"

(©))

~
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Question 6 continued
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Question 6 continued
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7. Events A and B are such that

P(A) = 0.5 P(A|B) = % P(A" U B)) = 0.6

(a) Find P(B)
3

(b) Find P(A"|B")
)

The event C has P(C) = 0.15
The events A and C are mutually exclusive.
The events B and C are independent.

(c) Find P(B N C)
(2)

(d) Draw a Venn diagram to illustrate the events A, B and C and the probabilities for each
region.

a)ﬁw

A B

(©))

P(A’)= 0-S
w+2:05
P(A'VB')=0.6
wtz+n = 0.6
n <0.)
ys: 0.5-0.1
=0.4

ANB

P(A]8) = E%?%')_)
2 _ 04
3 P(8)

P(B) = 0.6
vy PIANB’)
b) P(A'|lR’) = —prgr)
= 0.5-(0.6-0.4)
1-06
0.3

£]w 9|

~
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Question 7 continued

c) P(BNC):= P(B) x P(C)

= 0.6x0\S
:0.0ﬂ
)
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Question 7 continued
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