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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(those materials available publicly) and unpublished (those currently under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.



1.
The curve C has equation
y=2-12x+16
Find the gradient of the curve at the point P (5, 6).
(Solutions based entirely on graphical or numerical methods are not acceptable.)
9: Lt =[x T16
_DM = Yo— (2

dot
— gt P(5,6) ¢ U = w(E)-n
i —50-12
"L

(Total for Question 1 is 4 marks)

A curve has equation
y=2-4x+5
Find the equation of the tangent to the curve at the pomnt P(2. 13).
Write your answer in the form y = mx + ¢. where m and ¢ are integers to be found.

Solutions relving on calculator technology are not acceptable.

(3
y= 0 —Yx +§ 20= qradient of tangent
Y - y?-
F?f;cc%)"?u = YB=20(x-d)
- 20 = Y-13 = 20x-40
- = 9:203("2:"

(Total for Question 2 is 5 marks)




A curve has equation

y=2x3-2x2-2x+8

. . dy _d-y- = _ -
(a) Find — a G —Ux-2
dx X
(2)
(b) Hence find the range of values of x for which y is increasing.
Write your answer in set notation.
4)

Y is increasng wlf\en%g 70
X

baxr-Yx—=2370 3 \ /

- -l 70— N/

(x-1 (3 tl) =0
A=l = -—'3

?(<_§' of X V| set notation : {xfau-g' or 9(71}

(Total for Question 3 is 6 marks)

4.

A curve has equation

, 24
y=3x'+—+2 x>0
-

(a) Find. in simplest form. g—‘ —‘dj—l% = (G - Yy~
X )

(b) Hence find the exact range of values of x for which the curve is increasing.

increasing whaen dy 5 g 63— 24 70 )
d)/ 3(3 > L{
b - Myt v0 X7 3\ﬂ‘|—

(Total for Question 4 is 5 marks)




S.

Prove, from first principles. that the derivative of 3x? is 6x.

® Y - Jw <{(1Th)’ﬂ3()>
da h—0 7\

()= 3°

fxth) = 3(acth)’
= g(x* +axh th?)
= 3q% + GAn 30T

dx h-20 h

= Im <Qa(+3|/\)
h-20

as Wtends o 0, all me terms in h tend o 0.

dg 31 -
B ) - e

— M - im (&x“rcxl/\ﬂhl— 33(2)

(Total for Question 5 is 4 marks)

Prove, from first principles, that the derivative of x* is 3x?

@ fo) =o°

f(xth)

(uth)?
= 9%+ cth 1 3a + i

4y~ tim (ot“r 3*h + 3a0 +V\?—x3>

dt W0 n
= liw (33(1 t 3uh +W)
h=0

as W=20, alltne terms in I tend 10 0
=0 and hW*—0

4y (a(‘) = 3’
do

(Total for Question 6 is 4 marks)




7.
A lorry 1s driven between London and Newcastle.

In a simple model. the cost of the journey £C when the lorry 1s dnven at a steady speed
of v kilometres per hour 1s

1500 2v

% Tl

+ 60
(a) Find. according to this model,
(1) the value of v that minimises the cost of the journey,

(1) the minimum cost of the journey.
(Solutions based entirely on graphical or numerical methods are not acceptable.)

0)C= 150+ AV 160

\ I
minimum (ost at _dC =0
dVv
dC = -1500 + 2
dV V? I
2 - 500 =0
| V?
V% = 14500 =0
2V = 16500
V=" 90.3 kmh™

1) minimum @star v= 903

C= 500 + 2(10.3) 160
q0-3 [l
(= 93 03
Cominimum st = £93-03




(b) Prove by using 3—C that the cost 1s minimised at the speed found n (a)(1).
2

b) d'C = 3000v7
dv*
= 3000 (90-3)"
= Y4.00M X107 wdnis 70 hance
£43-03 isme minmum cost as
d2C y0 at ths point.
dy*®

(c) State one limitation of this model.

¢) it wouldn't be possible to maintain Tne
same SP'QM forme enare joumey (Total for Question 7 is 9 marks)

A curve has equation y = g(x).
Given that
e g(x) is a cubic expression in which the coefficient of x* is equal to the coefficient of x
e the curve with equation y = g(x) passes through the ongin
e the curve with equation y = g(x) has a stationary point at (2, 9)
(a) find g(x),
@ (l) Since Y=g is cbic, Y= 0>+ ba? 4 Cx +d.
Since  thne Coefgitients of X! ondk A are <gual, c=a:

(7)

\d-, 0x? + bxXt +o0X +d.

SR Y=gX) pates +rough Fne  ovigin
O=-0+0+0 +d

e} d\:o
. = Y= ox? +bxt 4+ ox
vau‘vxa pount of (2,9): = 3a%? 4 2bx + O

3a(2)* +2b(2)+0.=0
2 13a+4b=0 O

Grapnt  passes  fwroughn  (2,9): = a@)? +b () + 20
> 0o +4b=9 ©

Solve ©® ownd @ swvw\‘raw\eousl\\j: ®-0: -3a=a4 3 oa=-3
b= a10a » b=34
& m

Hence, Yy=-32! + 39 x> -3¢
4




(b) prove that the stationary point at (2, 9) 1s a maximum.
(2)

b) %:—\8x+3_%, At (2,4) %k{:-%_?aao so (2,9) is o maXinmum.
x 2

(Total for Question 8 is 9 marks)
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Figure 3

The curve C,. shown in Figure 3, has equation y = 4x* — 6x + 4.
The point P(}. :) lies on C,

The curve C,. also shown in Figure 3. has equation y = l\ + In(2x).
The normal to C| at the point P meets C, at the pomt Q.

Find the exact coordinates of Q.

(Solutions based entirely on graphical or mamerical methods are not acceptable.)

First fid e grodiont of Me tangent ot P -

- _ s Y = g -6
Y= Yot -6x t4 = i

: ‘ mal
ot p(2,2) 4y = 9(3) mf = m2 e gredrenforn
7 dx - —2_
equation of Rormal © (4t P
R )

— =1 1
= |Yy= g% *g

NOW substitute equaion of narmal fo (4 inT0 equaﬂonoflea%“mm)
Lxt () = yxtyg \- JZ_I('W/”);-m(lsz)
= In(21)=-;|’— l/9ﬁ + g |
= Q%=QJ(:——’7 ocf—é—ﬂq Q(—lﬂm,%‘eh%)

(Total for Question 9 is 8 marks)




10.

E
‘fl
| I
\ I"
\\ / CirCumf er en(e of - semicirde
B % .
c T = QTr =1
Figure 4 — QTT (3() -2
Figure 4 shows the plan view of the design for a swimming pool = 9T )
The shape of this pool ABCDEA consists of a rectangular section ABDE joined to a
semicircular section BCD as shown in Figure 4. = TIX
Given that AE = 2x metres, ED = y metres and the area of the pool is 250n7’,
(a) show that the perimeter. P metres. of the pool is given by
P="\‘+25”+-I—\'-
= oOm?
0) frew = 250m 2 be ot 2y T X
= + TIX
B0y 2 p=dxt B0 _mx +nx
2 2
Ly =250 - 1’
L
Y= 250 _ mu x
X 2
(b) Explain why 0 < x < \;'5(—:“
2
50 M <« 250
.,/ 1
g0 —TX 2
Do s x 70 and yro=> *0 = 70 mat < S00
x* ¢ 600
o X anay are ot pO.SmVQ sINCE T

they are distances ~x < [500
\/—.n

Hemee, 0 cC e E—QE
L



(c) Find the minimum perimeter of the pool, giving your answer to 3 significant figures

0 minimum perimerer occurs when df _

doc ~d11
p = 2x t250 + X
XA JA
4P - 9 -250? + I =0
dx )
%50 = 2+ 100
BT 2
260 = (?H_Tl)xl C \heck &5 O WLCNTMUM:
2 ——
= 2* = 250 %%9 - 5003
—= 50 . ;
1+ 5 500(55%7) SO s0
= 500 b S o0 MmN oF
= 0
y +T xX wi%
X = 500
TRl

500
minioiu P = a(f%) r 150 m( Tﬁf)
i 2

P o5y 75t

(Total for Question 10 is 10 marks)






