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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
() P(X=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.

(1)
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.

Q)
@ IS mot random and it might be biased

(b) X~ B(36,0.08) M)
i. P(X=4) = 0.16338% — (0.163 to 3sp. A
ih. p(pj;) = 1-P(XS6) = 0.022233 — (0.0221 to 35¢ Al
ncludet - 3-1:67

(¢> P(donce club nd tango) = 0.08%0.4=10.032 59

(d) T — people who dance tange define Varialle
T~ B(50,0.032) [rom () M1
P(T ¢3) = P(Ts2) = 0.38508 —> 0.385 %o 3sf A1
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. Marc took a random sample of 16 students from a school and for each student recorded

* 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.

(1)

The results from Marc’s random sample of 16 observations are given in the table below.

(c) Use your calculator to find the product moment correlation coefficient between
x and y for these data.

ey
(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)
o) Weak Ne.au\:i\ue. B1
(b) The suggestion is valid Since there’s negative correlation ©f
) Y:-0.54458 —> -0.545 to 3sf (use ‘veqms\on onyour calculator) (81
@ Hypotheses (rficolValme from tobles: -0.4259 W1
He: =0 as -0.545 <-0.459, there is su§fiuenk evidence %o
Wy p<o B4 reject Ho - there is evidence of negokive Correlation
between the length of Studemxs’ fivstond last wormes.
A1
4

AR OO0 mm
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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

The data for all 30 days from Hurn are summarised by

dYy=214 D y=5912

(a) State the units of the variable x

1)
(b) Find the mean Daily Mean Pressure for these 30 days.

(2)
(c) Find the standard deviation of Daily Mean Pressure for these 30 days.

3)

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

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 NE E N

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

W NE E

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)
@ The uwits for deily mean pressuwve oxe Hectopancal £

(b for :
We are \ooking for X, however the doxa is coded USing Y=x-1010.
% Coding 13: X-1010
-both +/- and x/ =+ applied i=/" +1010
- onl [+ applied G=2Y W4
oty X /- apph y===73p
X= ’;;ot+«o1o = 1012433 —101x MIAY
8
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: | Question 3 continued.
3 Formulo for SD: o= 0y 42 (T}
\g n \n/
o o=/ 2xt _[Tx\*
S Vn \nl WY
X - -‘ —— e | c—
z /
\E
= =Visn. 10
S = 120905 — 124t 3¢ A
pote; .
g
i/ (d) E!QSS“!Q .!s h“lh < (:]gcknjsg d'gmcs'sgh 21 j
o On the mag:
g \)-L‘ Y oM
~ ¥ S Circulakion  Leuchars : W
W ¢—1—E ;./: \ Heathrow : NE
\\en:ﬁ‘nﬁm } Hurn : E 21
«
&
& 2
2 z
5 e
5 E
= —
z =
T
z =
o
= 2
> b
(Total for Question 3 is 8 marks)
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7

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 is 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.

VaWVSIHLNIZIMIONOG
DO NOTWRITE INTHISAREA

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

 vawvsHINGINWIONGE
DONOTWRITEINTHIS:AREA

magazines.
)
No students read all three magazines and P(G) = 0.25
(b) Find
(1) the value of p
(ii) the value of ¢
3)
. 5
Given that P(S| E) = o
(c) find 8 ‘ ﬁ‘j
(i) the value of z
S i
(i1) the value of ¢ @ s T
= =
Lid
(d) Determine whether or not the events (S N E') and G are independent. = e
Show your working clearly. & g
3) w B
>
2
B o
> ()
\ y,

10

R 0 0 R 0 mma
P 6 8 8 2 8 A 0 1 0 2 0



Question 4 continued.

(0 Oh\\j 1 mo.ga%\u—? MO \ntersectiens

P(on\g N=0.08¢0.09¢0.36
= (.53

P(G)=0.15
. 0-08"'005-0-}* q=O.15
0.13+ q=0.25
q:0.12
0
(i P(SIE) = PGNE)  P+r 5
P(E) o.ow.oq»,ﬁr 2
r - _5_'_
0.14+v 12

(o= 5(0.14 +r)
1= 0.} +5r
Ir=0.3 — ¥=0.1
ii. Zal probabilities=1
> 0.08 t0.05+0.09+ ¢+ p+v+0.36+=1
058+0.12t0+&+0.1=1
0.8 +t=1 =™ t=0.2

11

mma R O A Turn over
P 6 8 8 2 8 A 0 1 1 2 0



Question 4 continued.

(d) wWhen two events axe
S RUSNEING) = PLSNE’ )% Pl must be true:

P(@)=0.25
P(SNE) = 0.12+0.36:0.4%

P(GX P(SNET) = 0.2520.48= 0.12

PUSNE’)NG):

P(SAE’) in

P(G) n

Thew = qz=0.12

Hence, as PCGXP(SNE) =0.12 and PUSNEI NGI=0.12
0.0:PUSNE’ING) = PLSNE’ )% P(@) s

P(SNE')  omd P(G) are independemt

R 0 0 -
P 6 8 8 2 8 A 0 1 2 2 0
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5. The heights of females from a country are normally distributed with

e amean of 166.5cm
e astandard deviation of 6.1 cm

Given that 1% of females from this country are shorter than kcm,

(a) find the value of &

(2)
(b) Find the proportion of females from this country with heights between 150 cm
and 175cm
(1)
A female, from this country, is chosen at random from those with heights between
150cm and 175cm
(c) Find the probability that her height is more than 160 cm
“)
The heights of females from a different country are normally distributed with a standard
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
(d) Carry out a suitable test to assess Mia’s belief.
You should
» state your hypotheses clearly
* use a 5% level of significance
" @
(a) toget k:
InuN(0.01) with povamelers N(166.5, 6.1*) 144
InvN (0.0)= 152.309
. L—> k:152.3 %o \dp A1
7 K
001~ 166.5
(b) P(1S0 <F<135)=0.0\480 —> (0.915 to 3sf &1
(©) PCF>160 1150 <F<13s)= PUBOCF<1¥S) _ 0.3349483... . ¢ g4a08
P(150 ¢F<13¥5)  0.914%0... l
M1 t ; ¢
rom
M1 Y 0.849 to 35

R OO0 O mm
P 6 8 8 2 8 A 0 1 4 2 0
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Question 5 continued.
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§ e . ) — X s st M
4 0 ' <
o ~found value 7 Significance level

|i_gpnthm: PCX <l6£_.6\ = 0.03832..€0.05 . 164.6 doen fall in Hne critical region
Ho-p= thes 0 AV AV ond there is sufficient evidence
Hy: e <166 to veject Ho.
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6. The discrete random variable X has the following probability distribution

X a b c

P(X=x) log, a log, b log,, c

where
a, b and ¢ are distinct integers (a < b < ¢)
all the probabilities are greater than zero
(a) Find
(1) the value of @
(i1) the value of b

(iii) the value of ¢

Show your working clearly.

6))
The independent random variables X, and X, each have the same distribution as X

(b) Find P(X, = X))
(2)

(o) LaM probobilities =1
0gac 0t log, b+ log, C =t

log%mbc = 11
abe= 3¢
abc: 36

~a>1, b>1, ¢>1 because it they
were <1 \oq%u or lOg“b or log, ¢ would be negative.

Which comboinations of give 361
36=2"x3"
2%1% Q:36 not  distinct !

36=2%x3x6 .. a$§ Qc<bec:
1.a=1
i. b=3
. ¢s6

(by For Xq=X, both outcomes wowd hove & bethe SOme, e.9. P(x:=a)x PX =a).
o POXy= %) = (1og 301 + (log, b + Clog, c)”
= (loga@)te (l0g,63) + (l0g4(6)° = 0.3816 — (0.381 & 3g¢
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Question 6 continued.

(Total for Question 6 is 7 marks)

TOTAL FOR STATISTICS IS 50 MARKS

J

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