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1. A factory produces shoes. K

A quality control inspector at the factory checks a sample of 120 shoes for each of three e
types of defect. The Venn diagram represents the inspector’s results. i o 5

A represents the event that a shoe has defective stitching g
B represents the event that a shoe has defective colouring =
C represents the event that a shoe has defective soles =

One of the shoes in the sample is selected at random. SR

(a) Find the probability that it does not have defective soles. ;2:3:?:?:3

(1)

(b) Find P(A N B N C’)
(1)

. LUK

(c) Find PAU B U C’)
GRS

(2) K8

(d) Find the probability that the shoe has at most one type of defect. s

CRAEXRK

2 < RARRK
CRARXL

( ) LK

(e) Given the selected shoe has at most one type of defect, find the probability it has S
defective stitching. R

%
[05%-
2 X
( ) QL

The random variable X is the number of the events A, B, C that occur for a randomly issecc il
selected shoe. G

(f) Find E(X)

00 ="=0%
QK g
(3) KGR
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2. Tom’s car holds 50 litres of petrol when the fuel tank is full.

For each of 10 journeys, each starting with 50 litres of petrol in the fuel tank, Tom
records the distance travelled, d kilometres, and the amount of petrol used, p litres.

The summary statistics for the 10 journeys are given below.

) d=1029 » p=50.8 D dp=5240.8 S,=3449 S, =0576

(a) Calculate the product moment correlation coefficient between d and p

The amount of petrol remaining in the fuel tank for each journey, w litres, is recorded.
(b) (i) Write down an equation for w in terms of p

(if) Hence, write down the value of the product moment correlation coefficient
between w and p

(c) Write down the value of the product moment correlation coefficient between
dand w

(3)

(2)

1)
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3. The stem and leaf diagram shows the number of deliveries made by Pat each day LK
for 24 days i
Key: 10 | 8 represents 108 deliveries oo

10 8 9 (2 s

1,0 3 6 6 6 8 8 9 9 9 9 @1

12/4 5 5 5 5 5 5 8 (8)

< o X
13/ a b ¢ (3) B

where a, b and c are positive integers with a < b < ¢ BB

An outlier is defined as any value greater than 1.5 x interquartile range above the S
upper quartile. SR8

Given that there is only one outlier for these data, 558
Sy
SN

(@) show that c =9 8.
3) g

The number of deliveries made by Pat each day is represented by d

The data in the stem and leaf diagram are coded using
x=d-125

and the following summary statistics are obtained

Y x=-96 and Y (x-X)°=1306
(b) Find the mean number of deliveries.
®3)

(c) Find the standard deviation of the number of deliveries.

(2)

One of these 24 days is selected at random. The random variable D represents the
number of deliveries made by Pat on this day.

The random variable X = D =125

(d) Find P(D > 118|X < 0)
)
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4. The random variable W has a discrete uniform distribution where
1
PW=w)= 5 forw=1,2345

(@) Find P(2 < W < 3.5)
1)

The discrete random variable X =5 - 2W

(b) Find E(X)
(3)

(c) Find P(X < W)
2)

The discrete random variable Y = Viv

(d) Find

(i) the probability distribution of Y
(i) Var(Y), showing your working.

(5)

(e) Find Var(2 - 3Y)
(2)
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5.

Jia writes a computer program that randomly generates values from a normal distribution.
He sets the mean as 40 and the standard deviation as 2.4

(a) Find the probability that a particular value generated by the computer program is
less than 37

3)
Jia changes the mean to m but leaves the standard deviation as 2.4

The computer program then randomly generates 2 independent values from this
normal distribution.

The probability that both of these values are greater than 32 is 0.16

(b) Find the value of m, giving your answer to 2 decimal places.

(4)
Jia now changes the mean to 4 and the standard deviation to 8

The computer program then randomly generates 5 independent values from this
normal distribution.

(c) Find the probability that at least one of these values is negative.

(4)

Leavew

blank

J

18

P 6 6 6 5 2 A 01 8 2 8

ELEm

3%5???
KL
SXRIS

SO0,
Dogaavetet
oo 1%
pool ¢
Bo%et S 90%
9% % 188
Dosotrialess
o
o
’0’»,“)’0
4
SN
DeSo 420 )8
e %8
[ v
SSSITHLS
SRR




Mathematics - 2022 - Jan - S1 - QP

GradeMax

7

RS

K
XS

RIS
KK

KGR

<
<5

%

55

00
L
L
2024

bosesess

%
CRIICIARILIA

Question 5 continued

posetetetes
Seototoress
st
&
2o

o0
o)
2L

AR AARA KA

%

'
0%
R

Leave
blank

b43o%

o
.ﬁsf'
GRS

AKX

ot
255
8

K

<55
9%,

K

o
K5
55
CKKS

'
000
RS

0
boses
00

K

05508
%!

¢
X
5
L5

XXX

<
925
LS
KK,
KL
SRR

<
RS
EAS
o ete%et
ZRRKS

QR
Sesetoototetetetotete
Solode]

e

0
2R

S
poteteselotets?
<
S

o &)

0%

wavy

v & 2
S
QLKL

SR
RPAK
By

X5
‘\
TR
KK

20
7
4

QOO
o
(
\
3

LY
]
o

%

%
<
§y
A 2

botents
<P
CRRX RS
RS

QI

OG0
2
58
%

SEERNE
<
SRS

R EIRRK
CRSLIKIRELIAR

IR

o%

KRRKAKARRAKARARA AR

X
oo
5555
KL

00
boes
oot
s
ot
ot
5

¢

3
3

0%}

<>

<>
o
5

5
<5

RK

o9
G
5
S8

000
otatoses
%!

SRS
ST
L

RS

o
050
X
TS
LKL,
RS

(0

%!
!
%

20
255
%%
K5
0:0:0
25

X%

0
0N
i

e

Srdneidd

ot

00K
RS
XKL
595%
550
e

o%
%

%% %%
CRRLAKL
CRIRR

0K

0992

SHERES

<
S
2K
boos
&5
o

%
<

OO %

SGHE
020!

CSRRKAL
CRRX
ORARRARKAKA

K

%
o%
o%

EOE.

P 6 6 6 52 A 01 9 2 8

19

Turn over »



Mathematics - 2022 - Jan - S1 - QP

GradeMax

7

Question 5 continued

Leave
blank

20

P 6 6 6 5 2 A 0 2 0 2 8

ELEm

LSRR
KRS,
LRI,
SRR
G,

boteres e8
AL0088
0000:

prosevasiies
SSSITHLS
s

B
o
S5

e
SSERES
S
b2,

:o,o
Sl S
GRS
oNTets
PO o 1598

dosorese

9

S S
PLe

%9,

0%
X

oo % el
SIS,
0% 1155
0.4-0 X

SRR
(90950509
o



GradeMax

Mathematics - 2022 - Jan - S1 - QP

s

006

R
2

RS

Leave
blank

<
RS

CRRLRKR

QXXX

SRR

s
K

5

KEERKS

L5
S

<
%

bosesess
<5

Question 5 continued

0%

IR
X

XL
< SRRIKIIGIKRA

RARRAKARKARA KN

%%
KR
<
&L

<2

<1

S
5 S000%S
LRAHLK

(>
betetetets
q . r

Pe0:s
‘I:“.

1%

9%

WX
b S
XK

4

KL
QLK
R

SRR,
000000
‘5é§‘%$'

2

o
K5
55
CKKS

<535
S
Sogoteseset
RREEKLS

¢
X
5
L5

290
d%%’

K.

<X

<
RS
EAS
o ete%et
ZRRKS

09
o%

0
CRS
2K

OG0
DRI
S
A
o%
R

QX
2

0093

OO
SRR
K
Al

%%
<
<
0%t
HS-Al
04&5
AR

SRR
FLAY
%

<
SRSLERLLERE
AINOTX
2ANLIEY
ARSI
K85

EARK

N5
5!

P
5

2

00

0%
f‘
03
%
KR

%

s
oo
s

L

QI

OG0
2
58
%

55,

oot
Sotetete!

SR

0%

SSoetetetodetes
PRIZRKLLRRS

o%

RS

’%”&
85
b

%
%%
<
<
XL

0
o9

S
000}

<>
o
5

5
<5

RK

5
X
%8
$9%0%9
28

<
%
25
e
5
&5

&

5
5

%
2o

X
5

00

R
2355
XS
55
8

O
S5
5%
k<o
R
58

0
<
=R
2
S

RS

Q5

<
255
%

X
2

!

XX
LKL
LS,
dasosele:
OKLELLEES

RRERK
fotetetotets
KX

(Total 11 marks)

0K

SRS

0992
pososoressset
X

25
LRLRKRLRS

<
S
2K
boos
&5
o

%
<

%
o%
o%

21
acom R0 A T over v
P 6 6 6 5 2 A 0 2 1 2 8



Mathematics - 2022 - Jan - S1 - QP

6.

22

Students on a psychology course were given a pre-test at the start of the course and

a final exam at the end of the course. The teacher recorded the number of marks
achieved on the pre-test, p, and the number of marks achieved on the final exam, f, for
34 students and displayed them on the scatter diagram.

.I:
100
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80
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60 1
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40

30

20
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0 1 1 1 1 1 P
0 20 40 60 80 100

The equation of the least squares regression line for these data is found to be
f=10.8+0.748p

For these students, the mean number of marks on the pre-test is 62.4

(a) Use the regression model to find the mean number of marks on the final exam.
(b) Give an interpretation of the gradient of the regression line.

Considering the equation of the regression line, Priya says that she would expect
someone who scored 0 marks on the pre-test to score 10.8 marks on the final exam.

(c) Comment on the reliability of Priya’s statement.

(d) Write down the number of marks achieved on the final exam for the student who
exceeded the expectation of the regression model by the largest number of marks.

Question 6 continues on page 24.
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Question 6 continued

(e) Find the range of values of p for which this regression model, f=10.8 + 0.748p,
predicts a greater number of marks on the final exam than on the pre-test.

Later the teacher discovers an error in the recorded data. The student who achieved a
score of 98 on the pre-test, scored 92 not 29 on the final exam.

The summary statistics used for the model f=10.8 + 0.748p are corrected to include
this information and a new least squares regression line is found.

Given the original summary statistics were,

n=34 Y p=2120 Y pf=133486 S, =15573.76 S,=11648.35

(f) calculate the gradient of the new regression line. Show your working clearly.
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7. A bag contains n marbles of which 7 are green.
From the bag, 3 marbles are selected at random.
The random variable X represents the number of green marbles selected.
The cumulative distribution function of X is given by
X 0 1 2 3
F(x) a b i—; 1
(@) Show that n(n —1)(n - 2) = 7980
(4)
(b) Verify that n = 21 satisfies the equation in part (a).
(1)
Given that n =21
(c) find the exact value of a and the exact value of b
(6)
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