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(those materials available publicly) and unpublished (those currently under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



g(x) =2x>+x>-41x-170

(a) Use the factor theorem to show that g(x) i1s divisible by (x — 5).

(2)
a) £(s) = 2(s)’ + 5 -ui(5) -30
= 2(125) +325 7 205- 30
1= 250 +25 -205-10
= {5)= 0
(b) Hence. showing all your working. write g(x) as a product of three linear factors.
(4)
) s | 2 + lix HL(') (2* + U +14) x-5)
- ('3 1- xl — -
e om0 )6
fl* = ulae- 70
= (Ix* —55%)
Mx -30
- (l4ac - 30)

(3(1—1) (QJc’r 1) (2t-5)

(Total for Question 1 is 6 marks)

2. Find. using algebra, all real solutions to the equation

(i) 16a>=2a

) bat=av@ _qi=1
= 16a? = 201 3 @
(i) b* + 762 - 18 =0 1 0= |
o) %a'l:a?. m @)
gai=1

L

(Total for Question 2 is 8 marks)
D b* 49 19 =0
y= b’
y* +7y -13<0
(y+D(y-2) =0

y=-14,9°4
= b"-=~‘1’ b*=2

NO possibe solwtions +o b2=-q since b is positive.
So b?=2

= b=t{2



y = g(x)

ol ra, (»\/}n. 0%

M@, -1.5)

Figure 1

Figure | shows a sketch of the curve with equation y = g(x).

T'he curve has a single tuming point, a minimum, at the point M(4, -1.5).
The curve crosses the x-axis at two points, A2, 0) and (7. 0)

The curve crosses the y-axis at a single point R(0, §).

(a) State the coordinates of the tuming point on the curve with equation y = 2g(x).

(H,—Z) (1)

(b) State the largest root of the equation

, X=06

gx+1)
(n
(¢) State the range of values of x for which g'(x) < 0 Z ‘4
3( - (1
Given that the equation g(x) + k = 0, where & is a constant, has no real roots,
(d) state the range of possible values for &
(n

R” |9

(Total for Question 3 is 4 marks)




In this question you must show all stages of yvour working.

Solutions relyving on calculator technology are not acceptable.

(3)

_ JE (52 +0)

% =
x(ﬁ :\.—_n:“-g. 7 9::3&(&'5'0
xX = \8

E"’\ xX= 6'\"3&_2.-
X = JTS xﬁ-\-\
JZ-1 ST+ !

= - = -y=-3
— Qoxd—l -z 7Gxy 5
‘4| =  [Qx-3=-3
= Q" <91 = A= 5
2 "2
= 261"4_ 1--;- 12

(Total for Question 4 is 6 marks)



a) Identify the two

— ft equals 2% x 2"

and 2% 4%
—v it equals 16

b) Q_MN—— Q(Q.a) =0

= 2"y 2" - q(*) =0
> @)% 16 - 929 =0

=

vy Y

ler y =%
y* x 16~y =0 1 .o
6y? - y=0 T
y(ley - 9)=0 |09, () =X
9=_'% or y=0

(Total for Question 5 is 4 marks)



18y + %0

ICIOr theorem 10 Show that (x = o) 15 a Iactor of gix

) q2)* y(-21)*-12(-2)* - 15(-2) +50
= Y(-9) - 124) +30 +50
= -32 -yt t 30
g('2)= 0 \ence (x#2) is & factor of 9(x)

Yx - 20x +25 2%x+ 50
b)  ot2[ Yot *- j22* 152 150 - (25x + 50)
— (ux® +32%) 0

_20 t_ 5
- (- 20?0 _lqag:)sa (xt2)(yx>- :waiﬂ@
(+2) (ax-5)

VoA
) |
R >
0 -
Figure 2
re 2 sketch of par urs It y = glx
1 r to part (b). and t A ded 1 [ x for

—-> A £~

- = - =
I, X

(Total for Question 6 is 9 marks)



(a) Factonse completely x* + 10x* + 25x

= o (A*+10x t25)
=> ?((X‘fg)z

(b) Sketch the curve with equation
y =x> + 10x* + 25x

showing the coordmnates of the pomnts at which the curve cuts or touches the x-axis

jl N

=
n
o

~( R

Il
x=-5 p
The pomnt with coordinates (—3. 0) lies on the curve with equation
y=(x+a)+ 10(x + a) + 25(x + a)

where a 15 a constant

(¢) Find the two possible values of a

() x="3 y=0

0= (3 t0) +10(-3 t0)" +a5(=3+0)

0= 0>-%*+27a-27 t IO(GI-CO\ +q) +25a 75
0=0°+a*-30 -2
=3 or a=-2

(Total for Question 7 is 7 marks)




Y1

I'he curve C has equation

where k 1s a constant

(a) Sketch C stating the equation of the horizontal asymptote

The line / has equation ) 2x + §

(b) Show that the x coordinate of any point of intersection of / with C 1s given by a

\<'l fion of T} quano - 1
ution 1¢ equation —QJ[{'{__%(—“"
RS0 2 _ 0t 507 kY X
2 -yx k=

(c) Hence find the exact values of k for which / 1s a tangent to C )
(3)

(2)

»when (s 0 tangent, taerels one real root for e equanon of fne inters echon.

b%- Uac =0
Cw)’-u@(rRY =0

= 16— 3k**0

=) 3R*= 1
R*= 2
| k=[2or k=R | Total for Question 8 is 8 marks)
9.
The equation kx® + 4kx + 3 = 0, where k is a constant, has no real roots

Prove that

& | w

noredal roots means b?-4YaC <0

(ue)'- u(R(3) <0, R(16R-12) <0
= 16k — 11k <0 =4k (Yr-3) <0
= k=0 or k73

= <p ¢3
O

for K=0 , 4ine equofion becomes
ove cleom no feal foots N Pwis ase  R<Haec.

cetl
Qo, no veak voofs  fof oLkt 2.

Total for Question 9 is 4 marks)

3=0 350 twere



10. P4

P =100 - 6.25(x - 9y

Figure 1

A company makes a particular type of children’s toy

The annual profit made by the company 1s modelled by the equation

P =100 - 6.25(x - 9)
where P is the profit measured i thousands of pounds and x is the selling price of the toy
i pounds
A sketch of P agamnst x 1s shown in Figure 1
Using the model,

(a) explam why £15 1s not a sensible selling price for the toy

when 2 =15 )

= p= 100-6-25(36) =2 pP=-12%
$oMe company would lose money
it me toy was £(5

Given that the company made an annual profit of more than £80000

(b) find, according to the model. the least possible selling price for the toy

p7 30

00— G6-25 (x-9)* 7 30
> 207 615(x-9)
= 3.0 7 (X‘q)z
7 A-9= ¢ fﬁ
D x =32 19 orx=-32t9
= jeast posble seling price

is £12

1

I\



The company wishes to maxinuse 1ts annual profit
State. according to the model.
¢) (1) the maximum possible annual profit,

(1) the selling price of the toy that maximises the annual profit

€) 1) maxmum annual propt = £100000
i) 100= 100~ ¢-25 (x-a)*
G.25(x-q)* =0
(-a)* =0
A-94=0
(=19
—> sollin g prid mat maximis es me profit = £
Total for Question 10 is 7 marks)






