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General guidance to Additional Assessment Materials for use in 2021

Context

Additional Assessment Materials are being produced for GCSE, AS and A
levels (with the exception of Art and Design).

The Additional Assessment Materials presented in this booklet are

an optional part of the range of evidence teachers may use when deciding
on a candidate’s grade.

2021 Additional Assessment Materials have been drawn from previous
examination materials, namely past papers.

Additional Assessment Materials have come from past papers both
published (those materials available publicly) and unpublished (those
currently under padlock to our centres) presented in a different format to
allow teachers to adapt them for use with candidate.

Purpose

The purpose of this resource to provide qualification-specific sets/groups
of questions covering the knowledge, skills and understanding relevant to
this Pearson qualification.

This document should be used in conjunction with the mapping guidance
which will map content and/or skills covered within each set of
questions.

These materials are only intended to support the summer 2021 series.



A local sports centre has showers with two temperature settings, warm and hot.

On the warm setting, the water temperature may be modelled by a Normal distribution with
mean 30 °C and standard deviation 2 °C.

(a) Using the model, find the probability that the next time the shower is used on the warm
setting ,the water temperature is

(i) exactly 31 °C,
(if) more than 31 °C.

) W hor et X~ N(E0,2) and WL wab ke fed P(X=31). 2)
Pl=31)-= P(?-=3‘_:L_3°) = P(2= %) =0 from the Momol disiibuben fobit.

W) e e et b fud P (o3) - P(20 229 7 (2 )= -8 (4) = 1-06qme

= 0._30‘1

The sports centre manager thinks that a water temperature of more than 33 °C is too high for
the warm setting.

She tests the water temperature on the warm setting on 5 randomly selected days.
Given that the probability of the water temperature being more than 33 °C is 0.0668.
(b) find the probability of the water temperature being more than 33 °C

(i) on only the first of these 5 days,
W har O bincmial dishibution with n=5 and f= 0.0663. (2)

e F‘N" the Prebabih'ly by doing P'(l-f’)“ Sinte W& haw lemp>33°C on

| day ond nek BT on Mk others. =5  5.066% ([-0.06cw) = 0 .05c#

(ii) on more than 1 of these 5 days. n=S. p= c.coé6s

|t K~B(50.0668) then P(X>1)= PXc0)= |- 5 qci0

= GC.c3q0

3)

On the hot setting, the water temperature may be modelled by a Normal distribution with
standard deviation 1.5 °C.

The probability that the water temperature is more than 42 °C is 0.0005.

(c) Find the mean water temperature on this setting, giving your answer to 1 decimal place.
We Know that X~ N(.15Y) and that  P(X>UR)= o 0005, (4)

=> P K‘i >h_3._-a.Lk) = C.cooS.
Thon P 2-Vole (v Ooocs flom He Normd dishibdion dable s 3.29¢8.
fhen 33905 = W2 _y M= 371°C

2 —_—



(Total for Question 1 is 11 marks)

A machine cuts strips of metal to length L cm, where L is normally distributed with standard
deviation 0.5 cm.

Strips with length either less than 49 cm or greater than 50.75 cm cannot be used.
Given that 2.5% of the cut lengths exceed 50.98 cm,

(a) find the probability that a randomly chosen strip of metal can be used.

ok, T 5
e how L~N (m.0$ ) ond P(L> SO ‘qg) = 0.035. (%)
> P( ? 013 )_ €25 => 2= | qgoo P'bm Normal distibution foble .

0.9

/(hw‘l SOqS'}‘L :\.qé‘m =) )L: 50 :) L’\l N (50,0‘81)
0.5
=) P(a<c <50.15) = P(L<So?r5) ~pP(L<uq) = 0.9332- 0.0228 = G.qlck

N plac =052)- 5
Ten strips of metal are selected at random.

—

"\53\\" @ 2)- - gy

(b) Find the probability fewer than 4 of these strips cannot be used.
e prvabikty that o P ook be used Wil b |-0.Qich = ©.08%€. (2)
Then X~ B(lo,0.0%‘te) ond Wb wonk P(X <3 )= 0.9l

E— \,From binemial  dishribuwhion .

A second machine cuts strips of metal of length X cm, where X is normally distributed with
standard deviation 0.6 cm.

A random sample of 15 strips cut by this second machine was found to have a mean length
of 50.4 cm.

(c) Stating your hypotheses clearly and using a 1% level of significance, test whether or not
the mean length of all the strips, cut by the second machine, is greater than 50.1 cm.

)
Ho M= 50dem VS Hi: O 5o.lem

fhen W~N(5.1, 0—"5‘;:) = P(’USO“):P@) ML)= P(z>1.a4) = |- E(1au)

so,c’/,s
=0.caiia

— o= |7 §i8. level
ThQX\ 0.c36la > ool

“SWwe do not Wect Ho, onk we Conclude that thew i insufficient evidence

Hhan M> 50 em. (Total for Question 2 is 12 marks)



A large number of cyclists take part in a cycling time trial.

A random sample of these cyclists are selected and their times, in minutes, are summarised in
the following statistics

2x = 1680, Yx?=47654.4, n =60
(a) Calculate, for this sample, the value of

(i) the mean time,
b e mean 06 %, hen X = Zxo 1680 gg L )

(ii) the standard deviation of the times.

. (2)
Z R W 2 2 minuhes

Historically, the mean time for cyclists on this time trial has been 27 minutes and 30 seconds.

Lucy is watching the time trial and believes that the mean time of cyclists in this time trial is
greater than the mean time of cyclists in previous time trials.

The times of cyclists on this time trial are modelled by a Normal distribution with standard
deviation 3 minutes.

(b) Test, at the 5% level of significance, whether or not this sample provides evidence to
support Lucy’s belief. You should state your hypotheses and show your working clearly.

T ‘ ~ . ()
ek Wo: J= 33§ s WemoaTs and XN (375, )

Then P(X23%)=p(2> 9-”3___.‘27'5)5 P(2>1.2q) = (12a) = \-0.q0mF = 0.0%BF> = 0.lo
J"\L/Gcr
/|hen ob oL =009, 0.o05< 0.0 =>do hek rgect Ho andk WR  concude that  ther

S inswfcienk  evidine Suppert Lucus" clam.

Speedy Wheels cycling club entered its 5 fastest riders and 5 beginners to take part in the time
trial.

The fastest 20% of the cyclists in the time trial are invited to compete in a race the following
week.

(i) Explain, with specific reference to the parameter p, why the distribution B(10,0.2)
might not be reasonable to model the number of these Speedy Wheels cycling club
members who are invited to compete in the race.

)

Ahe osumpion of Constaut Probobildy 15 uneasenable o5 the 6 falest

Fiders o 5 beﬂmne,rs Wil haw d.Tﬂ'\Wf\ﬁ ChancRs,;.e. the 'FO.UMf: rides
Wil IR mea likely b har o (oster Fime.




(if) Suggest how to improve the model for the number of these Speedy Wheels cycling club
members invited to compete in the race.

WO Showd U fwo independent Ginomiok Models with diffeut vohues (1)
Fop R e by o ride

(Total for Question 3 is 11 marks)

A company has a customer services call centre. The company believes that the time taken to
complete a call to the call centre may be modelled by a normal distribution with mean
16 minutes and standard deviation o minutes.

Given that 10% of the calls take longer than 22 minutes,

(@) show that, to 3 significant figures, the value of ¢ is 4.68.

~ Y= = = _"G = = - ol .
A~nN(16,02) 2> p(x>3a)=00 = P(2> 35‘(} )-o.\ => P(2>%>_ .
The 2-Yobe for 01 s A% =>

(3)
6/0- 21283 => o~= L.6€8 as repuired..

(b) Calculate the percentage of calls that take less than 13 minutes.
W wonk PlLc3)=p (24 ':;T:) = P(}<o-6") =1-8(ocu)=1-Cc. 7382 = O-26l (1)
=> 26.17.

A supervisor in the call centre claims that the mean call time is less than 16 minutes. He collects
data on his own call times.

e 20% of the supervisor’s calls take more than 17 minutes to complete.
e 10% of the supervisor’s calls take less than 8 minutes to complete.

Assuming that the time the supervisor takes to complete a call may be modelled by a normal
distribution,

(c) estimate the mean and the standard deviation of the time taken by the supervisor to
complete a call.

(6)

We Know that P(X>17) =02 ond P(X<®)=0.
P OO = PR E’—’i)w-a 2> 2= 0.54I6 frow Nomal dist. fobk,
-

ord P (xes)- p(zas_-_u):o,\ => 2= -1-3%06

=7 M oSup  ond B _|2%l6  then [lom Oeluing the
(0 o~

USing  Simillanecws  euakions we geb thok O-=h.2y => m=13.h3.

=y Mean iS |20 minues and  OStundad deviabion 15 h.3H Minutel.



(d) State, giving a reason, whether or not the calculations in part (c) support the supervisor’s
claim.
)

Ye5,it dees Sine M:13h mins which TS less Yhan 16mins.

—

(Total for Question 4 is 11 marks)

A fast food company has a scratchcard competition. It has ordered scratchcards for the
competition and requested that 45% of the scratchcards be winning scratchcards.

A random sample of 20 of the scratchcards is collected from each of 8 of the fast food
company’s stores.

(@) Assuming that 45% of the scratchcards are winning scratchcards, calculate the probability
that in at least 2 of the 8 stores, 12 or more of the scratchcards are winning scratchcards.

K~ B (o, 045) Whew X is iR numbes of Winning Scralchcardd. (5)
[t Y~ B&,P) wher Y 1 the humber of Fut foed Stoes wher ther iS
o \N'mhina Scroddhcasd - X=12,n= 20 and p=oH§

—_—

Then p= POX>13) = - p (% <) = |- 05672 = 0.130% .

Ahen P (v2a) = 1-[p(v=0)+ P(v=i)] = | - [o2ass+ 03928l = 0. 252

(b) Write down 2 conditions under which the normal distribution may be used as an
approximation to the binomial distribution.

N mast R l_lygq, and P must & clx to ©.5. (1)

A random sample of 300 of the scratchcards is taken. Assuming that 45% of all the scratchcards
are winning scratchcards,

(c) use a normal approximation to find the probability that at most 122 of these 300 scratchcards
are winning scratchcards.

N =300, p= 0US, T= 055 then X~ N(np, npz) = N(135, 74 -25). )
/\ oo (VA RV Ccr\"mu"r Covveckion,

Ahen P (X ¢122.5) 3
( =P (2< L’%f_ls',s. P(zx- \us) = § (1H5) = ©.07353

Given that 122 of the 300 scratchcards are winning scratchcards,

(d) comment on whether or not there is evidence at the 5% significance level that the
proportion of the company’s scratchcards that are winning scratchcards is different from

45%. W har @  twe foiled test ond  QAx 0.07353 =0.14706 > C.05.

DWW haw  nSufficent  evidene of L:oos (Total for Question 5 is 10 marks)
Jo Suggest that the Propertion of Stnddiaud$ s different bk hSv.
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