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Review Exercise
Exercise A, Question 1

Question:

As part of a statistics project, Gill collectedalatlating to the length of time, to the nearestute, spent by shoppers
a supermarket and the amount of money they spemntdata for a random sample of 10 shoppers are auiged in the
table below, whererepresents time andrthe amount spent over £20.

t (minutes) | £m
15 -3
23 17

5 -19
16 4
30 12

6 -9
32 27
23 6
35 20
27 6

a Write down the actual amount spent by the shopgerwas in the supermarket for 15 minutes.

b Calculates,, S,,,, andS,,,
(You may us&t? = 5478 % m? = 2101, andtm = 2485)

¢ Calculate the value of the product moment corietatoefficient betweehandm.

d Write down the value of the product moment cotrefacoefficient betweehand the actual amount spent. Give a
reason to justify your value.

On another day Gill collected similar data. Forstheata the product moment correlation coeffioiead 0.178
e Give an interpretation to both of these coeffitien

f Suggest a practical reason why these two valiesadifferen

Solution:
a20-3=£17

b Yt=212 and Y m=61
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Suy =2485-22%212_ 11918
_ 22
St =5478- 2% - 0836
Sy =2101- % = 17289
C
_ 1191.8
1/983.6x 1728.9
= 0.914
d 0.914

e.g. linear transformation, coding does not aféeetfficient

e
0.914 suggests that the longer spent shopping thelnterpretation must be done in the context of
more money spent. (Idea more time, more spent) the question

0.178 suggests that different amounts spent foesam
time.

f e.g. might spend short time buying 1 expensiva @R might spend a long time checking for bargainginal, buying
lots of cheap item
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Exercise A, Question 2

Question:

The random variabl¥ has probability function

(2x-1)

x=1,2,3,4,5,6.
36

PX=x)=

a Construct a table giving the probability distrilout of X.
Find

b P(2 <X<5),

c the exact value of Kj.

d Show that VaiX) = 1.97 to three significant figures.

e Find Var(2- 3X).

Solution:

a

X 1 2 3 4 5 6

PX=x|L |32 |52 |2 |2 |4
36 36 36 36 36 36

0.0278, 0.0833, 0.139, 0.194, 0.25, 0.B06

21 7 ;
+ + === o — )
b P(3)+P(4)+P(5) %O 3O 0.583

CEX)= —[1+2x3+3x5+4x7+5x9+6x11],= 2% or 4472 or 4
36 36 36

d E(xz)=%[1+22x3+32x5+42x7+52x9+62x11],

_ 701 - 35
=% or 21.972 or 2136 or awrt 21.97
791 (1612
var(x) = 2 - (%) - 1.9714...

eVar(2 - X) =9 x 1.97 or (-Hx 1.97 =17.73
more accurate: 17.74

© Pearson Education Ltd 2C
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You must show all the steps when
you are asked to show that V&rE
1.97

Using Var (X + b) = &var(X)
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Exercise A, Question 3

Question:

The measure of intelligence, 1Q, of a group of sttd is assumed to be Normally distributed withma0 and
standard deviation 15.

a Find the probability that a student selected mtlom has an 1Q less than 91.
The probability that a randomly selected studergrak) of at least 100 kis 0.2090.

b Find, to the nearest integer, the valuk.

Solution:

a
4 f(Z) Drawing a diagram will help you to work out the
correct area

| i“l Z.—
9 100
PX<91) = P(Z < 9115100) Usingz = % As 91 is to the left of 100 yomr
- Pz <-0.6) value should be negative.
=1-0.7257 The tables give P(Z < 0.6) =2% — 0.6) so you
=0.2743 want 1 — this probability.
b
4 f(Z) As 0.2090 is not in the table of percentage points
you must work out the largest area
0.2090
|||i|n z

100 100 + k
1-0.2090=0.7910
P(X > 100+k) =0.2090 or P(X<100+k)=0.791

100+k-100 _ 4 g9 Use the first table or calculator to find thealue. Ii
15 Is positive as 100 + k is to the right of 100
k=12

© Pearson Education Ltd 2C
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Question:

The scatter diagrams below were drawn by a student.

Diagram A Diagram B
Ya (Y
X X
X w X
X Xy XX
X w X ® % b
x X X x
& X
X X X

=y
=

Diagram
LA

X

x
x)(

w X

4 & 4
x X

x A
x

8

The student calculated the value of the product emdroorrelation coefficient for each of the setslata.

The values were

0.68 -0.79 0.08

Write down, with a reason, which value correspaiedshich scatter diagra

Solution:

Pagel of 1

Diagram A :y & x:r = —0.79; asx increases,You must identify clearly which diagram each value
y decreases or most points lie in thd and  goes with. And use the letters labelled on the .axes

4" quadrant

Diagram B:v & u: r = 0.08; no real pattern.
Several values of for one value ofi or points
lie in all four quadrants, randomly selected

Diagram C t ands: r = 0.68; Assincreases,

increases or most points lie in th& and &
guadrants.

© Pearson Education Ltd 2C
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Exercise A, Question 5

Question:

A long distance lorry driver recorded the distatregelled,m miles, and the amount of fuel uséditres, each day.
Summarised below are data from the driver’s recoda random sample of eight days.

The data are coded such tRat m - 250 and/ =f - 100.

>x =130 Xy =48

Xy = 8880 S, =20487.5

a Find the equation of the regression ling/@in x in the formy = a + bx.
b Hence find the equation of the regression lineafm.

¢ Predict the amount of fuel used on a journey & 2@les

Solution:

a Sy =20487.5

Sy =8880- 2% = 8100
T

130 _

a = % -(0.395363..)2> = ~0.425

y=-0.425 + 0.39%

bf-100=-0.4246 ..... + 0.395.m(- 250) Just substitute in farandy.

f=0.735 + 0.39%5n You must use the accurate valuesg@ndb
otherwise you get an incorrect answer of 0.825
instead of 0.735

c m=235=f=93.6

© Pearson Education Ltd 2C
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Question:
The random variabl¥ has probability function

kx x=1,2,3,
P(X"X)‘{k(xu) x=4,5

wherek is a constant.

a Find the value ok.

b Find the exact value of Kj.

¢ Show that, to three significant figures, \lrE 1.47.

d Find, to one decimal place, Var- 3X).

Solution:

a

X 12 |3 |4 |5
PX=x) | k |2k |3k | 5k | 6k

k+2k+3k+5k+6k =1

1%k =1

-1

17

- 1 2 3 S 6
b EO() = 1x17+2x17+3x17+4x17+5x

- 64
17
_ 313
'?ﬁ

2y — 1 2 3 S 6
¢ E(X%) = Ixgrax g +9x g+ 16X +25x 7

_ 266

17

2
266 13
var(x) = 2% - (sﬁ)

=1.474=147

d Var(4-3X) =9Var(X)

file://C:\Users\Buba\kaz\ouba\sl rev2 a 6.|

Draw a probability distribution tabl
Substitute 1, 2 and 3 inkx, and
then 4 and 5 int&(x+1) to work out
the probabilities.

The sum of the probabilities = 1

Question requires an exact answer
therefore it is best to work in
fractions

UsingX x2p

You must show all the steps when
you are asked to show that V&rE
1.47.

Using Var éX + b) =a2VarO()
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Exercise A, Question 7

Question:

A scientist found that the time takévl,minutes, to carry out an experiment can be moddiiea normal random

variable with mean 155 minutes and standard dewi&i5 minutes.
Find

aPM > 160).

b P(150< M < 157).

c the value om, to one decimal place, such thaM <m) = 0.30

Solution:

aM ~ N (155,3.5)
A (2)

M, 2
155 160

P(M> 160) = P(z> 1603‘5155)

-

= P(z> 1.43)
=1-0.9236

= 0.0764 (0.0766 if calc used)

(op

4 (Z)

z
150 155 157
_ of 150-155 157-155
P(150<M< 157) = P( 35 <2< 73: )

= P(-1.43 <z< 0.57)

=P(z=<0.57) -P(z< -1.43)

= 0.7157 - (1 - 0.9236)

=0.6393 (0.6396 if calc used)

file://C:\Users\Buba\kaz\ouba\sl rev2 a 7.|

Drawing a diagram will help you to
work out the correct area

Usingz = % .As 160 is to the rig}

of 155 yourz value should be
positive

The tables give (< 1.43) so you
want 1 — this probability.

The tables give Z(> -1.43) so you
want 1 — this probability.
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4 (Z)

0.3

m 155
P(M<m) = 0.3= m;1555 = —0.5244

m = 153.2

© Pearson Education Ltd 2C
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Use the table of percentage points or
calculator to find z. You must use at
least the 4 decimal places given in
the table. It is a negative value since
mis to the left of 155
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Exercise A, Question 8

Question:
The random variabl¥ has probability distribution
X 112 3 |4]| 5

P(X=x)[0.1|p |0.20{qg | 0.30

a Given that EX) = 3.5, write down two equations involvipgandg.
Find

b the value op and the value df,

¢ Var (X),
d Var (3—- 2X).
Solution:
a0.1+p+0.2+g+0.3=1 dYp=1
p+q=04 (1)
1x0.1+2xp+3x0.2+4%xqg+5%x0.3=3.5 E(X) =ZxP(X=x) =35

2p+49=13 (2
b Solving simultaneously

Multiplying (1) by (2)
2p+29=0.8

20=05

g=0.25

subst in tq(1) p+0.25=0.4

p=0.159=0.25

CEX9)=12x0.10+2x0.15+3x 0.2+ £x0.25+5x Using=xp
0.30 =14
Var(X) = 14 - 3.5 =175

d Var(3 - X) = 4varX) = 4 x 1.75 =7.00 Using Var (X + b) = & Var(X)

© Pearson Education Ltd 2C
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Exercise A, Question 9

Question:

A manufacturer stores drums of chemicals. Duringagte, evaporation takes place. A random sampl® afums was
taken and the time in storageweeks, and the evaporation logsl, are shown in the table below.

x| 3] 5| 6] 8]10112|13|15|16|18
y |36]50|53|61|169|79]|82|90|88|96

a On graph paper, draw a scatter diagram to représese data.

b Give a reason to support fitting a regression rhofithe formy = a + bx to these data.
¢ Find, to two decimal places, the valueaadnd the value dj.

(You may us&x? = 1352 3y? = 53112 andxy = 8354.)

d Give an interpretation of the valuelof

e Using your model, predict the amount of evaporatiat would take place after

i 19 weeks,

ii 35 weeks.

f Comment, with a reason, on the reliability of eatlour prediction:

Solution:

o}

120
100

80 g

&0 +

40

Evaporation loss (y ml)
L ]

20

0 o 10 15 20
Time (x weeks)

b Pointsliecloseto astraight line

c Y x=106Yy=704,3 xy = 8354
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Sy =8354- 108%70% _gg1 ¢
S =1352- % =228.4
- %;Z =3.90
a = 71_%4 - b% =29.02 (2 dp required)

d For every extraweek in storage, another 3.90 ml of

chemical evaporates

e (i) y=29.0 + 3.90 x 19 203.1 ml (ji) y = 29.0 + 3.90 x 35 265.5 m

f (i) Closeto range of x, so reasonably reliable.

(i) Well outside range of x, could be unréliable since no evidence that model will continue to hold.

© Pearson Education Ltd 2C
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Exercise A, Question 10

Question:

a Write down two reasons for using statistical medel

b Give an example of a random variable that couldhbdelled by
i a normal distribution,

ii a discrete uniform distributic

Solution:

a To simplify a real world problem

To improve understanding / describe / analyse lawedd problem
Quicker and cheaper than using real thing

To predict possible future outcomes

Refine model / change parameters possible

b (i) e.g. height, weight (if) score on a face aftessing a fair die

© Pearson Education Ltd 2C
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Exercise A, Question 11

Question:

The heights of a group of athletes are modelled hgrmal distribution with mean 180 cm and standindation 5.2
cm. The weights of this group of athletes are meddby a normal distribution with mean 85 kg arghstard deviation
7.1 kg.

Find the probability that a randomly chosen athlete
ais taller than 188 cm,
b weighs less than 97 kg.

¢ Assuming that for these athletes height and weaaghindependent, find the probability that a rantjochosen athlete
is taller than 188 cm and weighs more than 97 kg.

d Comment on the assumption that height and weighinalepender

Solution:

a LetH be the random variable ~ height of athletes soN(180, 5.2)

4 fiZ) Drawing a diagram will help you to work out the
correct area

M Z,
180 188
PH>188) = P(Z > 1885_2180) Usingz=*"* As 188 is to the right of 180 yo
=PZ> 1_54') z value should be positive
=1-0.9382 The tables give (< 1.54) so you want 1 — this
=0.0618 probability.

b Let W be the random variable ~ weight of athletes\se N(85,7.%)

A f(2)
i
85 a7
PW<97) = P(Z <= 185) Usingz=>£. As 97 is to the right of 85 yomr
= PZ < 1.69) value should be positive
= 0.9545
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c

PH > 188 & W>97) =0.0618(1-0.9545)  P(W > 97) = 1 - P(W < 97)
= 0.00281

d

Evidence suggests height and weight are Use the context of the question when you are
positively correlated / linked commenting

Assumption of independence is not sen:

© Pearson Education Ltd 2C
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Question:

A metallurgist measured the lengthmm, of a copper rod at various temperatut®s, and recorded the following
results.

t |
20.4| 2461.12
27.3| 2461.41
32.1| 2461.73
39.0| 2461.88
42.9] 2462.03
49.7] 2462.37
58.3| 2462.69
67.4] 2463.05

The results were then coded such that andy =1 — 2460.00.

a CaIcuIatea(y ands,.

(You may us&x? = 15 965.01 antlxy = 757.467)

b Find the equation of the regression ling/ai x in the formy = a + bx.
¢ Estimate the length of the rod at 40°C.

d Find the equation of the regression liné ont.

e Estimate the length of the rod at 90°C.

f Comment on the reliability of your estimatee.

Solution:
a
Xx=2t=337.1xy = 16.28 Yy is found by subtracting 2460 form all the
values to gey.
Sxy =757 467- 337.1; 16.28 = 71.4685
337.7

Syx = 15965.01- 5 - 1760.45875

file://C:\Users\Buba\kaz\ouba\sl rev2 a 12. 3/21/201.
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b b= 714685

= ———— =0.04059652
1760.45875

a= %3 ~ 0.0405965X %71 =0.324364

y = 0.324 + 0.0406

ct =40 therefore = 40,

y =0.324 + 0.0406 x 40 = 1.948,

| = 2460 + 1.948 2461.948 mm

d
| — 2460 = 0.324 + 0.0406

| = 2460.324 + 0.04Q6

eAtt=90,l =2463.978 mm

f 90°C outside range of data therefore unlikelyeaddiable

© Pearson Education Ltd 2C
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Remember to write the equation of the line at the
end.

Calculate the value of y and then decode.

Just substitute in the coding for foandy.
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Exercise A, Question 13

Question:

The random variabl¥ has the discrete uniform distribution

P(X=x)=%, x=1,2,3,4,5.

a Write down the value of &) and show that Vax) = 2.
Find

b E(3X - 2),

¢ Var(4 - 3X).

Solution:

aEX) =3;

Var(x)=2"1=> This method is using the formulae for the
12 uniform distribution

OrVar()():1><1+22><1+32><l+42><5+52><1—E(x)2
5 5 5 5 5

=2
b

E(BX-2)=3EK) -2 =7 Using E @X+b) =aE(X) +b
Cc

Var(4 - 3X) = 9vark) = 18 Using Var @X + b) = a2Var(X)

© Pearson Education Ltd 2C
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Question:

From experience a high jumper knows that he caar eédeight of at least 1.78 m once in five attemide also knows
that he can clear a height of at least 1.65 m warseut of 10 attempts.

Assuming that the heights the high jumper can réaldbw a Normal distribution,
a draw a sketch to illustrate the above information,
b find, to three decimal places, the mean and tedsird deviation of the heights the high jumperreach,

c calculate the probability that he can jump attiéag4 m

Solution:

a

4 fly)

b
PZ>a) =0.2 Use the table of percentage points or calculat

a =0.8416 find z. You must use at least the 4 decimal places
PZ<b) =0.3 given in the table. 0.5244 is negative since 1s

to the left of the centre. 0.8416 is positive a&31.
is to the right of the centre.

L7871 2 0.8416= 1.78-1= 08416 (1) Usingz= =L

b =-0.5244

1.65-4 _

o

-0.5244= 1.65- yu = -0.5244 (2)

Solving simultaneousl{1)—2)

0.13=1.366>

o = 0.095, metres

substin 1.78 © = 0.8416 % 0.095

p =170 metres
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4 fiZ)
M. 2,
1.70 1.74
. _ 1.74-1.70 Usingz= 2%,
P(height= 1.74) P(z> T ) o
=P(z0.42) The tables give Z(< 0.42) so you want 1 — this

=1-0.6628 probability.
=0.3372 (calc gives 0.3369)

© Pearson Education Ltd 2C
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Exercise A, Question 15

Question:
A young family were looking for a new three bedrosemi-detached house.

A local survey recorded the prigein £1000s, and the distangdn miles, from the station, of such houses. The
following summary statistics were provided

S = 1135735, = 8.657,
S, = ~808.917

a Use these values to calculate the product monwerelation coefficient.
b Give an interpretation of your answerao
Another family asked for the distances to be messur km rather than miles.

c State the value of the product moment correlatmefficient in this cas

Solution:

Sy _  -808.917

ar= =
JSeSy  113573x8.657

=-0.816...

b

Houses are cheaper further away from the towsse the context of the question when you are
centre or equivalent statement asked to interpret

-0.816 To change miles to km you multiply Bgy .

Coding makes no difference to the product
moment correlation

© Pearson Education Ltd 2C
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Question:

A student is investigating the relationship betwd#enprice ¥ pence) of 100 g of chocolate and the percenteihé ¢f
cocoa solids in the chocolate.

The following data are obtained

Chocolate brand | x (% cocoa) | y (pence)

10 35
B 20 55
C 30 40
D 35 100
E 40 60
F 50 90
G 60 110
H 70 130

(You may useZx = 315,2x% = 15 2255y = 620,%y? = 565502y = 28 750)
a Draw a scatter diagram to represent these data.

b Show tha@y =4337.5 and findg(X.

The student believes that a linear relationshighefformy = a + bx could be used to describe these data.
¢ Use linear regression to find the valueaaind the value di, giving your answers to one decimal place.
d Draw the regression line on your diagram.

The student believes that one brand of chocolateaspriced.

e Use the scatter diagram to

i state which brand is overpriced,

ii suggest a fair price for this brand.

Give reasons for both your answ

Solution:

a, d
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140

120 -

100 4 /
ped

B0 ” +

80

y (pence)

20

0 10 20 30 40 50 60 70 80
X (% cocoa)

_ 315620 _
b S, =28750 g =43375

Sec = 15225- % =2821.875

cb=Y=-1537...=15
Sx

a=y—bx=%)—b%15=16.97... =17.0

d on graph draw the liney =17.0 + .5
ei Brand D, since a long way above the line
ii Using the liney =17 + 35 x 1.5 = 69.5 per

© Pearson Education Ltd 2C
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Exercise A, Question 17

Question:

The random variabl¥ has a normal distribution with mean 20 and stashdewiation 4.
a Find P¥K > 25).

b Find the value ofl such that

P(20 <X < d) = 0.4641

Solution:
a
4 fiZ) Drawing a diagram will help you to work out
the correct area
M 2,
20 25
P(X>25) = P(z S 25;20) Usingz = % As 25 is to the right of 20 your
- PEZ>1.25) z value should be positive.
= 1-0.8944 The tables give Z(< 1.25) so you want 1 this
= 0.1056 probability.
b
4 ()
g
: -

0

PX<20)=0.5s0<d)=0.5+0.4641=0.9641 The area to the right 3f0.0359. This is
not in the table so you need to work out the
area to the left od.

PZ<2)=0.9641,z=1.80 Use the first table or calculator to find the
d-20 _4 g0 value. It is positive ad is to the right of O
— - L
d=27.2

© Pearson Education Ltd 2C
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Edexcel AS and A Level Modular Mathematics

Review Exercise
Exercise A, Question 18

Question:

The random variabl¥ has probability distribution

X 1{3]5|7] 9
PX=x)]|0.2|p |0.2|q |0.15

a Given that EX) = 4.5, write down two equations involvipgandg.

Find

b the value op and the value df,
c P4 <X<7).

Given that EX?) = 27.4, find

d Var(X),

e E(19 - X),

f Var(19- 4X).

Solution:

a0.2+p+0.2+q+0.15=1

p+ g=0.45 Q)
1x0.2+3xp+5x0.2+7xq+9x%x0.15=4.5

3p+7g=195 (2
b Solving the two equations simultaneoudy

3p+7q = 1.95
3p+3g = 1.35 (1)x3
49 = 0.6

q=0.15
subst »+7x0.15=1.95
p=03

C P(4< X< 7)=P(5)+P(7)

2+(q
.35

I
o O

file://C:\Users\Buba\kaz\ouba\sl rev2 a 18.

Sum of the probabilities = 1

EXX)=ZxPX=x)=4.5
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d Var(X) = E(X?) - [E(X)]? = 27.4- 4.5

=715

e E(19-4X)=19-4x4.5

1

f Var(19-4X) = 16Var(X)

=16x7.15
=1144

© Pearson Education Ltd 2C
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Using Var(X + b) = £ Var(X)
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Review Exercise
Exercise A, Question 19

Question:

The box plot in Figure 1 shows a summary of thegives of the luggage, in kg, for each musician irerhestra on an
overseas tour.

. -

20 L1} i Leil (1] il b o
Wielght (kg

The airline’s recommended weight limit for each mians’ luggage was 45 kg.

Given that none of the musician’s luggage weighextiy 45 kg,

a state the proportion of the musicians whose luggags below the recommended weight limit.
A quarter of the musicians had to pay a chargé¢aking heavy luggage.

b State the smallest weight for which the charge nvade.

¢ Explain what you understand by the x on the box ipl Figure 1, and suggest an instrument thabtteer of this
luggage might play.

d Describe the skewness of this distribution. Giveason for your answer.

One musician in the orchestra suggests that thghtgeof the luggage, in kg, can be modelled byranabdistribution
with quartiles as given in Figure 1.

e Find the standard deviation of this normal disttibn. E

Solution:

Q
N |~

b

I

kg
c +is an ‘outlier’ or ‘extreme’ value
Any heavy musical instrument such as double-bassnsl

d Q; —Q,(9) =Q, —Q,(9) so symmetrical or no skew

e P(\W< 54) = 0.75 or W > 54) = 0.2!
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4 f{Z)
0.75
Z
45 54
54-45 _ 067 Using the normal distribution table
o
o =134 (calcgives 13.3) ®(0.67) = 0.7486

®(0.68) = 0.7517
0.7486 is closer to 0.75 therefore ase0.67.

or use the calculator to get 13.343...
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