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Paper 2 Statistics

Thursday 14 May 2020 Afternoon Time allowed: 1 hour 30 minutes

Materials For Examiner’'s Use
e You must have the AQA formulae and statistical tables booklet for A-level
Mathematics and A-level Further Mathematics. Question Mark
e You should have a scientific calculator that meets the requirements of the
specification. (You may use a graphical calculator.) 1
e You must ensure you have the other optional Question Paper/Answer Book 2
for which you are entered (either Discrete or Mechanics). You will have
1 hour 30 minutes to complete both papers. 3
Instructions 4
e Use black ink or black ball-point pen. Pencil should only be used for drawing. 5
o Fill in the boxes at the top of this page. 6
e Answer all questions.
e You must answer each question in the space provided for that question. 7
If you require extra space for your answer(s), use the lined pages at the end of
this book. Write the question number against your answer(s). 8
e Do not write outside the box around each page. TOTAL

e Show all necessary working; otherwise marks for method may be lost.
e Do all rough work in this book. Cross through any work you do not want to
be marked.

Information
e The marks for questions are shown in brackets.
e The maximum mark for this paper is 40.

Advice
e Unless stated otherwise, you may quote formulae, without proof, from the booklet.
e You do not necessarily need to use all the space provided.
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Answer all questions in the spaces provided.

1 The discrete random variable X has the following probability distribution function.
(02 x=1
0.3 x=2
PY = x) = 0.1 x=3,4
025 x=5
005 x=6
(0 otherwise

Find the mode of X.

——

Circle your answer.

0.1 0.25 (2 ) 3

mode = pmDsk o\pf@v[w\ci 1R has kle
g lhesk  probalbibiy

g hest protab Uty = O3
o V\AO(XQ -~ 2

[1 mark]
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2 A 72 test is carried out in a school to test for association between the class a student

belongs to and the number of times they are late to school in a week.

The contingency table below gives the expected values for the test.

Number of times late

Class

—_—

Circle your answer.

0 1 2 3 4
8.12 14 15.12 14 4.76
8.99 15.5 | 16.74 | 15.5 5.27
1189 | 205 | 2214 | 20.5 6.97
Find a possible value for the degrees of freedom for the test.
8 12 15

@

Deﬁ vee 6{, {vee

Turn over for the next question

;Zyé:é

a!ovv\: Qows—m (C_OIUW‘”‘S'\\

:(;—-() (Lf'—()

[1 mark]

N—
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3 The random variable X represents the value on the upper face of an eight-sided dice
after it has been rolled. The faces are numbered 1 to 8

—_——

The random variable X is modelled by a discrete uniform distribution with » = 8

3(a) Find E(X)

| 2 ¢ 4 s &

?__
: VSN VARV VAR VAR
Q)| g My ¥ 6 s TR

EQO = L~ (140 £ Lt & XSGt tY)
4 SNV

3 (b) Find Var (X)

ug,‘/\zj Hy Lable a[y'ove,'

Al U 9 42 246 4a 4y

. ' [ |, L/ [/, ]//, l/
(&) Ve U lg Tg (4 18Ty

[1 mark]

e(x‘b)‘:i(quﬂb*<>4§”*“91}4")
S 0TS = (£0) T2 285 ¥E T

3(c) Find P(X >6) $ -
mar

—S.25

Do not write
outside the
X

g;(X?é\B

The po{é:kie ophonCgre;, L, F. ¢
o U e
[

—

¢
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3 (d) The dice was rolled 800 times and the results below were obtained. box
X 1 2 3 4 5 6 7 8
Frequency 103 63 84 110 74 41 85 240

State, with a reason, how you would refine the model for the random variable X.
[2 marks]

> (e CLLQ OW{{MQ to po Zé\%pcl
T{’\Q K‘U\\Adéw‘ \/Qv\qb(’ K wpold be
MoJQIIPA thA o daccre e (QV\O{OM
Noviable where Yhe prohab Lhoe are
¢t ma ke d \AQ/\-QJ relahve [lequester

Turn over for the next question

Turn over »
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4 Murni is investigating the annual salary of people from a particular town. box

She takes a random sample of 200 people from the town and records their
annual salary. )

The mean annual salary is £28 500 and the standard deviation is £5100

—_—

Calculate a 97% confidence interval for the population mean of annual salaries for the
people who live in the town, giving your values to the nearest pound.

[3 marks]
Che + Valve for ar'|. cav\(»{p(em@
bervol 2 [

i\

L (T- 722 | s
w

L 2%Coprur] gont
200

UL~ 29 292 (roarech “no“umo”
LL=2%FF (npareck powxo()
A Q¥ H3F 29.2%3)

N
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P(X =x) 0.2 0.6 0.1 0.1
5()  Find P(X <6) 1 markd
p((L6) = (= p( K=
=1-0 -[0:9
5() LetY=3X+2
Show that Var(Y) = 32.49 (5 marks]
Mokiow oy (2 42 Step 2.
(alcy laire -
= 3% Vay () Flx*)
"1 = AVar () . \
> - (2% .2 )
Step | Lo(yly . L)
(alt/ale ° 4 (L2 L o1
E(X) 4 (9% Xo-1)
3 ~ 22‘ 1
= (2x0-0)+ (Y¥Xd)
\ Slep Z
+ (LoD (UKo D] Ugiy R fomyla ,
Var (F)=£¢x D~ (D)
g Lég ol :22'%(4‘"22'
_ = 2.{)
SJ_%
L) - Bk
I 10360 = el
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5 (c) The continuous random variable T is independent of Y. box

Given that Var(T) =5, find Var(T +Y)

Var(T+4) = Var (1) 4 Vay (V)
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6 The continuous random variable X has probability density function o
f(x){di(x310x2+29x20) @x§4
0 otherwise
6 (a) Find P(X < 2)
U ; OJ [2 marks]
?s;f\ 2 ~lox? 292 VX
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6 (b) Verify thatthe median of X is 2.3, correct to two significant figures.
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6 (c) Find the mean of X.
[2 marks]
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7 (a)

7 (b)

A restaurant has asked Sylvia to conduct a 2 test for association between meal
ordered and age of customer. — _—

—

State the hypotheses that Sylvia should use for her test.
[1 mark]

H.: Trere ¢ no a45SoSUahan hepieen
the rm] WO’QfQou ond Heo MQ P#ﬂ?
(usEpmer .

Hiz There 1€ Gu,atSoyahom  betuicen

fcw rmeal orde(ed and qje sJ\r_ Cuﬁ%owzev

Sylvia correctly calculates her value of the test statistic to be 44.1

She uses a 5% level of significance and the degrees of freedom for the test is 30

G .

Sylvia accepts the null hypothesis.

Explain whether or not Sylvia was correct to accept the null hypothesis.
[4 marks]

7( crifical Vo ve by Dol =20 ¢

47.7%% (O S/ Cgmdrcene [evel

AN ELFATS A

N

iy ‘QQ_ -\JQC‘Q Hfo (N —-\(-5-

S&lvia WAL ok coveet Lo mgp%

3
o I4
H,
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State in context the correct conclusion to Sylvia’s test. Oms;igiv%e
[1 mark]
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Turn over for the next question

13

Turn over »

Jun20/7366/2S


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan


Ramya Gururajan



PhysicsAndMathsTutor.com

14

8 (a)

There are two hospitals in a city.

Over a period of time, the first hospital recorded an average of 20 births a day.

e —

Over the same period of time, the second hospital recorded an average

of 5 births a day.
2= V\u\" /T\DY\!/

Stuart claims that birth rates in the hospitals have changed over time.

On a randomly chosen day, he records 16 births from the two hospitals.

<

Investigate Stuart’s claim, using a suitable test at the 5% level of significance.
[6 marks]

H: ><-2§ CQO‘(*(:TQ{‘O"(E\N{'GS)

/7 Hy 2 »# 20
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0: 038 > o 6LS
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8 (b) For a test of the type carried out in part (a), find the probability of making a Type 1 box
error, giving your answer to two significant figures.

P £1S) =0:02229
fo ethoy part ol (P
y(x> 36) =002 ¢
T ATy oo v V= 6-02221

0o 022 4
~ 0-0¢S

[3 marks]

END OF QUESTIONS
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