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STATISTICS

Statistical measures:

Probability:

Bivariate Analysis:
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FORMULA SHEET

- SR 2
Standard deviation = |=— —
andard deviation ST (%)

where X is the mean

P(A U B) = P(A) + P(B) — P(A N B)

P(A N B)

P(A|B)= b B)

Spearman’s coefficient of rank correlation is given by

6% d?
n(n®— 1)

r=1-
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NORMAL PROBABILITY TABLE
Table of ®(z)
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z 0.00  0.01 002 0.03 0.04 0.05 0.06 0.07 0.08  0.09
0.0 | 0.5000 | 0.5040 0.5080 0.5120 | 0.5160 0.5199 0.5239 | 0.5279 0.5319  0.5359
0.1 | 0.5398 | 0.5438 0.5478 0.5517 | 0.5557 0.5596 0.5636 | 0.5675 0.5714 0.5753
0.2 | 0.5793 | 0.5832 0.5871 0.5910 | 0.5948 0.5987 0.6026 | 0.6064 0.6103 0.6141
0.3 | 0.6179 | 0.6217 0.6255 0.6293 | 0.6331 0.6368 0.6406 | 0.6443 0.6480 0.6517
0.4 | 0.6554 | 0.6591 0.6628 0.6664 | 0.6700 0.6736 0.6772 | 0.6808 0.6844 0.6879
0.5 | 0.6915 | 0.6950 0.6985 0.7019 | 0.7054 0.7088 0.7123 | 0.7157 0.7190 0.7224
0.6 | 0.7257 | 0.7291 0.7324 0.7357 | 0.7389 0.7422 0.7454 | 0.7486 0.7517 0.7549
0.7 | 0.7580 | 0.7611 0.7642 0.7673 | 0.7704 0.7734 0.7764 | 0.7794 0.7823  0.7852
0.8 | 0.7881 | 0.7910 0.7939 0.7967 | 0.7995 0.8023 0.8051 | 0.8078 0.8106 0.8133
0.9 | 0.8159 | 0.8186 0.8212 0.8238 | 0.8264 0.8289 0.8315 | 0.8340 0.8365 0.8389
1.0 | 0.8413 | 0.8438 0.8461 0.8485 | 0.8508 0.8531 0.8554 | 0.8577 0.8599 0.8621
1.1 | 0.8643 | 0.8665 0.8686 0.8708 | 0.8729 0.8749 0.8770 | 0.8790 0.8810 0.8830
1.2 ] 0.8849 | 0.8869 0.8888 0.8907 | 0.8925 0.8944 0.8962 | 0.8980 0.8997 0.9015
1.3 ] 0.9032 | 0.9049 0.9066 0.9082 | 0.9099 0.9115 0.9131 | 0.9147 0.9162 0.9177
1.4 109192 | 0.9207 0.9222 0.9236 | 0.9251 0.9265 0.9279 | 0.9292 0.9306 0.9319
1.5 | 0.9332 | 0.9345 0.9357 0.9370 | 0.9382 0.9394 0.9406 | 0.9418 0.9429 0.9441
1.6 | 0.9452 | 0.9463 0.9474 0.9484 | 0.9495 0.9505 0.9515 | 0.9525 0.9535 0.9545
1.7 | 0.9554 | 0.9564 0.9573 0.9582 | 0.9591 [0.9599) 0.9608 | 0.9616 0.9625 0.9633
1.8 | 0.9641 | 0.9649 0.9656 0.9664 | 0.9671 0.9686 | 0.9693 0.9699  0.9706
1.9 | 09713 | 09719 0.9726 0.9732 | 0.9738 0.9744 0.9750 | 0.9756 0.9761 0.9767
2.0 | 0.9772 1 0.9778 0.9783 0.9788 | 0.9793 0.9798 0.9803 | 0.9808 0.9812 0.9817
2.1 | 0.9821 | 0.9826 0.9830 0.9834 | 0.9838 0.9842 0.9846 | 0.9850 0.9854 0.9857
2.2 | 0.9861 | 0.9864 0.9868 0.9871 | 0.9875 0.9878 0.9881 | 0.9884 0.9887 0.9890
2.3 ] 0.9893 | 0.9896 0.9898 0.9901 | 0.9904 0.9906 0.9909 | 0.9911 0.9913 0.9916
2.4 109918 [ 0.9920 0.9922 0.9925 | 0.9927 0.9929 0.9931 | 0.9932 0.9934 0.9936
2.5 1 0.9938 [ 0.9940 0.9941 0.9943 | 0.9945 0.9946 0.9948 | 0.9949 0.9951 0.9952
2.6 | 0.9953 ] 0.9955 0.9956 0.9957 | 0.9959 0.9960 0.9961 | 0.9962 0.9963  0.9964
2.7 | 0.9965 | 0.9966 0.9967 0.9968 | 0.9969 0.9970 0.9971 | 0.9972 0.9973  0.9974
2.8 | 0.9974 | 0.9975 0.9976 0.9977 | 0.9977 0.9978 0.9979 | 0.9979 0.9980 0.9981
2.9 | 0.9981 [ 0.9982 0.9982 0.9983 | 0.9984 0.9984 0.9985 | 0.9985 0.9986 0.9986
3.0 | 0.9987 | 0.9987 0.9987 0.9988 | 0.9988 0.9989 0.9989 | 0.9989 0.9990 0.9990

®(2)
:
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1 The table below shows the numbers of pupils in a class who are right-handed and

left-handed.

Right-handed | Left-handed

Boys 8 3 — W Boys

Gil‘ls 5 7 —> | 2—- gnrlj

One boy and one girl are selected at random.

Calculate the probability that both pupils are left-handed.

13065.04 R

P(@oa Left Manka) X P (Gol bt hawded)
*y <

2.1 _ -
o =
13 4

-
Answer /L} Y

2]
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2 Ten students had part-time jobs during the summer.

Jack recorded the numbers of hours they worked each week and the corresponding
amounts they were paid each week. The results are shown in the table below.

Student A B C D E F G | H I J
Hours worked A0 | 24 157| 32 | 107|487 | 16| 28 | 127 35
Amount paid (£) 460 | 320 | 120 | 360 | 180 | 430 | 2607| 350 | 1807| 340
Ranks (Hours worked) | 4 5 3 | | 1o m A 2 |y
Ranks (Amount paid) | | | 5 | | v |25 4 y |7 |25 4
4 1l o| 2|l s fo |~ |-es|2
s L 1O |y | (2200 V | O || joas| U

(i) Write down, in the table above, the rank orders for the Hours worked and the
Amount paid. [2]

(ii) Calculate Spearman’s coefficient of rank correlation.

P N I (2

—_

n(n'- \\ |o(6| q\

Answer (1l [4]
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(iii) Interpret your answer to part (ii).

Answer P()S-l Lve (o rm\v\lnsx\

[1]

(iv) Calculate the mean Hours worked and the mean Amount paid.

/_[O“W’ft, Hours = 260 Mmedn = b

TomsL Ampunt = 5000 Mean = 00

Answer Mean Hours worked 20

Mean Amount paid £ 300

hours

[1]

Q2 continues on page 8
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The data from the table are plotted on the graph below.

Amount paid (£)

550

500

450

400

350

300

250

200

Famn)
r\

150

100

50

0
0 5

10 15 20 25 30 35 40 45
Hours worked

(v) Draw your line of best fit on the graph.
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50 55 60

[2]
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(vi) Determine the equation of the line of best fit which you have drawn.

m = l:_z___ = Jop-250
)—(‘X A - 20

Y=Y 7 m (%)
j - o - (X 26)
3’ Yoo -

Jo= 83x 4 83w

2333 X = 26460

Answer

13065.04 R

(X)”D - (10)150\
X,%) - (26 300)

= 93%x + &3 3]
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3 Paul recorded his golf scores over the course of a year.

His results are summarised in the table below.

Ly

fy

(i) Calculate an estimate of the mean score.

X

Score Frequency mid ?mn‘( {eﬂl x_mudpont

65-67 4 (L Y4 1192y
68-70 12 b9 928 $113%2
71-73 24 7L L8 12%y 1l
7476 32 15 2400 19 00 00
77-79 6 72 G4eg Be 504
80—-82 2 g\ 162 13122

go fs/y;v‘- Z/Z:;: 8

You must show clearly each step of your work using the table above.

13065.04 R

£ |x

&/

SEYO0 =

o

Answer

7218

e

2]

*24GFM3110*

1Leaming

-----

,,,,,,

QYR e e e e e IEe NN Ne N Ne e R 8RN ISR R



uwarsing |

?é: (ii) Explain why the answer for the mean in part (i) is only an estimate.
?; Answer . d po\ﬂlé wied i pace b} aoml \”‘llﬂﬂ\ [1]
= 1 T
X2
ce (iii) Calculate an estimate of the standard deviation of the scores.
)
f@ You must show clearly each step of your work using the table opposite.
D) Ly
- 4 0= N .
> . g
2
ce
- = <
€€ ST (9an5)
) go
ce
) ~ .45 226l
ce
%)
ce
ce Answer 3-20 [3]
X2
2
X2
ce [Turn over
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4 (i) Complete Pascal’s triangle in the grid below.
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Charlotte goes into a room where there are four windows.

Each window is either open or closed.

N A p o =
The probability that a window is open is 0.7

0?2/\

= 0-3 — C‘O\td

(iii) Find the probability that exactly three windows are closed.

T

Y Y

S
SRER TR B A

J

| open Y closed

L‘-((y’]\l[}ﬂ,\a = 0:015b

Answer 0-07156

[3]

Q4 continues on page 14
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(iv) Find the probability that at least two windows are closed.

Y 3 }le Ly!*Lf)\
Pt ey ey TRy

Answer O ' 34\2

13065.04 R
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S5 Throughout the year Alice took nine written tests and five practical tests in Music.

The mean mark of her nine written tests was 69

The mean mark of her five practical tests was 83

(i) Calculate the mean mark of all 14 tests.

weelten = ToToL = 9 x 64 = 621

Prackeal —> oML =  SXx®3 =4S
|03
Mean = E}L’ = ¢
In

Answer 1 L

13065.04 R
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The standard deviation of her nine written tests was 15.4
The standard deviation of her five practical tests was 7.8

(ii) Calculate the standard deviation of all 14 tests.

vitie Sd — " > = .
Weitren éi’f o |3 Y
2f
m - 15y
|
é;[i?(l - Lr]gl = 9‘3’)“:
9

Prack ol S —= W K

éixll %" = lo-8Y
S
2 _ A
Tome 20 = 34y4qg » wazwy = T2
sd = 93260 2
1<+
Answer '“ R [4]

i\

Y4 . BoS 0 3us

[Turn over
13065.04 R
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6 Students at a school were asked which drinks they drink regularly.

Q)8R

88% drink Cola
65% drink Orange
7%  drink neither Cola nor Orange.

.....

(i) Using the diagram below, or otherwise, find the percentage of students who drink
both Cola and Orange.

Cola Orange

,,,,,,

(Ce
99 —%x + x + bs-—xX «47 =100 s
(C€

IL;O - X = oo —~—

Answer bo % [2]

13065.04 R

*24GFM3118*



uwarsing |

 Lowming

e |

) Lowming

-------

) Lowming

PRONG QYN

(ii) Find the probability that a student, selected at random, does not drink Orange,
given that they drink Cola.

C)’\w‘ d’rr,,
g3
P (vt orange (plk\
-2
8%

= 7
22

Answer [2]

Two students are selected at random.

(iii) Find the probability that one of them drinks Cola only and the other one drinks
Orange only, giving your answer to 3 decimal places.

s  _ 1406
B, 5 -

P(Co\& b{\% then Or(u’hae_ Oﬂlzﬂ - I loo loooo

5 2% = /4o

V(Orw\“t 0{\[3 then (ol (‘)nlj) e T e 100000

Fothe = 280 = __
100 000 25000
Answer 0.028 [2]
[Turn over
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7 A teacher recorded the times taken to complete a cross-country race by Year 12 pupils.

The times were normally distributed with mean 46 minutes and standard deviation

& minutes.
o /M/

(i) Find the probability that a pupil, chosen at random, took less than 60 minutes to

complete the race. Give your answer correct to 4 decimal places. X

2= Ao = kM o gy
T g
ﬁ()(z_éb) = Pz < 115) = 01599
%Lz
o 118
/——*—A/X Answer O ‘ 613 19

13065.04 R
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(ii) Find the probability that a pupil, chosen at random, took less than 34 minutes to
complete the race. Give your answer correct to 4 decimal places.
2 = X—M o 3y = S
_? 8
presy = Ple<ors) = eI
-1 S

Answer O 0bb¥ [4]

(iii) Find the probability that a pupil, chosen at random, took less than 34 minutes to
complete the race, given that they took less than 60 minutes to complete the race.
Give your answer correct to 4 decimal places.

AR = 00668 P(ﬂ(@‘) B p(gm%\

I S

PE) = o™ P (8)

= 0+ 0bL¥

-

O 457

Answer 0064 L’ [2]

13065.04 R
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