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1. (a) State one disadvantage of using quota sampling compared with simple random
sampling.

(1)
In a university 8% of students are members of the university dance club.
A random sample of 36 students is taken from the university.
The random variable X represents the number of these students who are members of the dance club.
(b) Using a suitable model for X, find
() PX=4)

(i) P(X > 7)
3

Only 40% of the university dance club members can dance the tango.

(c) Find the probability that a student is a member of the university dance club and can
dance the tango.

ey
A random sample of 50 students is taken from the university.

(d) Find the probability that fewer than 3 of these students are members of the
university dance club and can dance the tango.

2

EAAAAAAAAAAS

OC;I

VANV SIHL NI JLINM 1ON

o \///

0200000000000ttt SIS I IIIIIIIIII%%%%5%5%5%5%5%5%

DI O YO e

ITEINTHISAREA ===

0%

R OROORECOOOE00S

-~ DONOTWR



SR o \
2RIKS
40505050%0% e
S0RLRL QLR
KKK 25K
2R 2R
2RI 3RS
%5
SRGLLRS $XRRIKS u i i u
SRR 230K 1 1 .
2R 2R
KRR SRR
SRLLLLS S

000
2K
ol
A Oo%
S
P05

XS

Pasetetetose

\RE
Wy

Sobol

XK

okoces
e2e%e%

L]
XA

<)

SRS
KA
AN
%%v&)‘..
=
S

o
" =
RIIARRS
LR
dosaseseses
IR
GRS
KRR
LR
L
KRR
LR
LIS
KRR
SRR
LIS
KRR
S0RLRL
SRR
L
KRR
SRLRL
SRR
LS
RAILRL
SKIGRR
05 e 00 5
SN XS 0%
CUBRL X NS
SSPNKS 150
& ALP
955 & Jo%et 09 93]
SRR 055
XX 5>
5% o0
PO ]
&5
O
o Vs 059

e
X

SPPPE
CRAIIXD
KRS
o30=le%
QB

- 3%
<5
o
%
X
:’:’03&
SRR SRR
KRS RS
KRR SRR
SRRIIE SRR
KR 2GRS
SRRREKS SRR
&5 35S
KRRRLK R8s
SRR SRS
2RI 250K
355 255
SIS I
LRI SRS
2GR 250K
<5 255K5
SRIRRKS KKK
SILREKS SRR
SR 20K
KERREK LRI
ILRIKS SR
SR S0
25 0L
SRIRRKS RHKKS
SRR SRR
R IR
120308 S8R
L
o
% v 2 L
-4
25 S QSONELS,
S OKS SSRELS
9% @ 1008 SIS
kS S
e >
X
<
9 298 D08, e o]
SRS Soswetet
00 %08 Do ]
IR LS
5 SIS
& ave
- ¥,
o .
<) ']
2SS oogadl
Sy &
SOOI QS
eSS 05 g,
090 —=J0So B oo wolel

XX
20058
(03
5o
620

¢
%
"
\l
AN
(oted
2R

>4
53

o
XX

<
<
L
b
o
&

S5,
SIS KLGEL
&%
KATRS bose, & ot
% Fale%e! LS,
35 20! SRS
SRS SRS
00 ot bo%e! &%
% Sl
KIBLKL SRIKEK
Sototetels QKKK
e Setoteel dletodes
KIRREK LRI
Sototetels SREEKK
2K Sotetotoe!
%ﬁ%&‘ &%ﬁ%& 1 1
LXK KHLLR (TOtal for Questlon 1 is 7 marks)
R Sotetotote!
SRR KRS
Setetee SRRLLRS

3
[ [ Turn over »



(

2. Marc took a random sample of 16 students from a school and for each student recorded
e the number of letters, x, in their last name
* the number of letters, y, in their first name
His results are shown in the scatter diagram on the next page.
(a) Describe the correlation between x and y.
(1)
Marc suggests that parents with long last names tend to give their children shorter first names.
(b) Using the scatter diagram comment on Marc’s suggestion, giving a reason for your
answer.
ey
The results from Marc’s random sample of 16 observations are given in the table below.
x| 3 11 10 6
v, 7 5 5 3
(c) Use your calculator to find the product moment correlation coefficient between
x and y for these data.
1)
(d) Test whether or not there is evidence of a negative correlation between the number
of letters in the last name and the number of letters in the first name.
You should
» state your hypotheses clearly
* use a 5% level of significance
3)
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3. Stav is studying the large data set for September 2015

He codes the variable Daily Mean Pressure, x, using the formula y =x — 1010

:U:-: : v<ﬁ-ﬁ
O S
The data for all 30 days from Hurn are summarised by g R S,::
R
Yy=214 > ?=5912 = B

(a) State the units of the variable x ; L SE
(b) Find the mean Daily Mean Pressure for these 30 days. ;:: 3 5 %
(2) S R

2 B

(c¢) Find the standard deviation of Daily Mean Pressure for these 30 days. R S8
@ |ig &

Stav knows that, in the UK, winds circulate S ses
* in a clockwise direction around a region of high pressure s S
* in an anticlockwise direction around a region of low pressure s

The table gives the Daily Mean Pressure for 3 locations from the large data set on 26/09/2015

Location Heathrow Hurn Leuchars

Daily Mean Pressure 1029 1028 1028

Cardinal Wind Direction

The Cardinal Wind Directions for these 3 locations on 26/09/2015 were, in random order,

W NE E

OO

You may assume that these 3 locations were under a single region of pressure.

(d) Using your knowledge of the large data set, place each of these Cardinal Wind
Directions in the correct location in the table.
Give a reason for your answer.

2




SR o \
2RIKS
40505050%0% e
S0RLRL QLR
KKK 25K
2R 2R
2RI 3RS
%5
SRGLLRS $XRRIKS u i i u
SRR 230K 1 1 .
2R 2R
KRR SRR
SRLLLLS S

000
2K
ol
A Oo%
S
P05

XS

Pasetetetose

\RE
Wy

Sobol

XK

okoces
e2e%e%

L]
XA

<)

SRS
KA
AN
%%v&)‘..
=
S

o
" =
RIIARRS
LR
dosaseseses
IR
GRS
KRR
LR
L
KRR
LR
LIS
KRR
SRR
LIS
KRR
S0RLRL
SRR
L
KRR
SRLRL
SRR
LS
RAILRL
SKIGRR
05 e 00 5
SN XS 0%
CUBRL X NS
SSPNKS 150
& ALP
955 & Jo%et 09 93]
SRR 055
XX 5>
5% o0
PO ]
&5
O
o Vs 059

e
X

SPPPE
CRAIIXD
KRS
o30=le%
QB

- 3%
<5
o
%
X
:’:’03&
SRR SRR
KRS RS
KRR SRR
SRRIIE SRR
KR 2GRS
SRRREKS SRR
&5 35S
KRRRLK R8s
SRR SRS
2RI 250K
355 255
SIS I
LRI SRS
2GR 250K
<5 255K5
SRIRRKS KKK
SILREKS SRR
SR 20K
KERREK LRI
ILRIKS SR
SR S0
25 0L
SRIRRKS RHKKS
SRR SRR
R IR
120308 S8R
L
o
% v 2 L
-4
25 S QSONELS,
S OKS SSRELS
9% @ 1008 SIS
kS S
e >
X
<
9 298 D08, e o]
SRS Soswetet
00 %08 Do ]
IR LS
5 SIS
& ave
- ¥,
o .
<) ']
2SS oogadl
Sy &
SOOI QS
eSS 05 g,
090 —=J0So B oo wolel

XX
20058
(03
5o
620

¢
%
"
\l
AN
(oted
2R

>4
53

o
XX

<
<
L
b
o
&

S5,
SIS KLGEL
&%
KATRS bose, & ot
% Fale%e! LS,
35 20! SRS
SRS SRS
00 ot bo%e! &%
% Sl
KIBLKL SRIKEK
Sototetels QKKK
e Setoteel dletodes
KIRREK LRI
Sototetels SREEKK
2K Sotetotoe!
%ﬁ%&‘ &%ﬁ%& 1 1
LXK KHLLR (TOtal for Questlon 3 1S 8 marks)
R Sotetotote!
SRR KRS
Setetee SRRLLRS

9
[ [ Turn over »



(

4. A large college produces three magazines.
One magazine is about green issues, one is about equality and one is about sports.
A student at the college is selected at random and the events G, E and S are defined as
follows

G 1s the event that the student reads the magazine about green issues
E is the event that the student reads the magazine about equality
S is the event that the student reads the magazine about sports

The Venn diagram, where p, ¢, r and ¢ are probabilities, gives the probability for each
subset.

(a) Find the proportion of students in the college who read exactly one of these
magazines.

No students read all three magazines and P(G) = 0.25
(b) Find
(1) the value of p

(1) the value of ¢

5
Given that P(S|E) = o

(c) find
(1) the value of

(i1) the value of ¢

(d) Determine whether or not the events (S M E’) and G are independent.
Show your working clearly.

Oy
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Question 4 continued.
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( )

5. The heights of females from a country are normally distributed with

¢ amean of 166.5cm

 astandard deviation of 6.1 cm 8 ﬁ
=z
Given that 1% of females from this country are shorter than kcm, 9 :
= E
(a) find the value of & § ;
@) nooa
(b) Find the proportion of females from this country with heights between 150 cm E g SEES
and 175cm z =
(1) ey 5
A female, from this country, is chosen at random from those with heights between E 8 3
150cm and 175¢cm Ss So
(c) Find the probability that her height is more than 160 cm S \ ;
4) s
The heights of females from a different country are normally distributed with a standard s
deviation of 7.4cm % %
Mia believes that the mean height of females from this country is less than 166.5cm
Mia takes a random sample of 50 females from this country and finds the mean of her
sample is 164.6cm 5
(d) Carry out a suitable test to assess Mia’s belief. %
You should f
» state your hypotheses clearly f
* use a 5% level of significance £
C)
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Question 5 continued.
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6. The discrete random variable X has the following probability distribution
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P(X=x) log, a log, b log, ¢ &,::‘i:g. AL

where
* a, band c are distinct integers (a < b < ¢)
+ all the probabilities are greater than zero
(a) Find
(1) the value of a
(i1) the value of b

(ii1) the value of ¢

Show your working clearly.
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