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Question 1 Solution

WJEC Additional Mathematics - Summer 2024 - Q8 mark scheme

8 |d4x+1=x*-2x+3or

6 2
6(%% x? - 2x + 3) =4x + 1 or equivalent
3P -16x+17=00r 8x+17=0
3 6

—

x-
2
or equivalent

x=-(-16) £ ({-16)* — 4x3x17)
2x3

or equivalent

x=16 £3/52 or equivalent
6

X=3.8685... or 3.87 with x=1.46(48...)

x=387and y=2.75
withx=146andy=1.14

Afternative usine x = {6y - 1)/4

y={(6y-1)%- 2(6y- 1) + 3 or equivalent
24 4

36y - 140y + 113 =0 or equivalent

y = {~(-140) ((-140)- 4x 36 x113)}/2% 36
or equivalent
y = (140 \3328)/72 or equivalent
y=2.7456... or 2.75 with y = 1.14(3..)

x=387and y=275
with x =146 andy =114

M1

Al

ml

Al

Al

Al

Mi

Al

mli

Al

Al

Al

For M1 allow intention, with no more than 1 slip or for
use of y=4x/6 +l ory =4x + 1/6

CAO. Must be equated to zero.
*=0* may be implied in further work to solve, if no
further work and not *=0° then A0

Working must be seen for m1 to be awarded

No further FT from m0 if no working seen

Allow 1 slip in substitution (not a slip with the formula)
FT provided M1 awarded for equivalent level of
difficulty, 3 term quadratic equation

Allow (-16 £((-16)% — 4x3x17))/(2x3)

or (-16 (162 — 4x3x17))/(2%3) as 1 slip

OnFT, ‘their quadratic equation’ factorised correctly is
awarded m1 Al (then possible Al Al)

Do not FT from m1 awarded when there has been 1 slip
in substitution

ISW. Allow x=1465 for x=1.4648...
FT trom ml awarded when there has been 1 slip in
substitution

FT provided M1, m1 previously awarded, provided not
from a slip in substitution, vsing their unrounded values
of x in (4x + 1¥6 or y = x%/2 — 2x +3, but not in an
incorrect rearrangement of the given equations, to find
y-values correct to 2 d.p.

FT values must be written to 2 d.p.

Accept answers given as coordinates

Note: Final A0 for premature approximation of
x = 1.4648 leading to y#+ 1.14

Apply same suidance as detailed in the main method

Muust equate 1o zero

Working must be seen for mli to be awarded

Altow I slip in substitution (not a slip with the formula)
FT provided M1 awarded for equivalent level of
difficudty

Do not FT from ml awarded when there has been a slip
in substitution

FT from mi awarded when theve has been 1 slip in
substitution

FTio final Al, provided M1, ml previously awarded
using thetrvalues of vy in (6y - 1)/4 or y = x°/2 — 2x +3,

6 marks



Question 1 Solution (cont.) WJEC Additional Mathematics - Summer 2024 - Q8 mark scheme 6 marks

but not in an incorrect rearrangement of the given
equicttions, to find x-values correct to 2 d.p.



Question 2 Solution

WJEC Additional Mathematics - Summer 2023 - Q8 mark scheme

8 10x+3=4x+2x —3or
2
10x-2(4x* +2x-3)+3=0
or equivalent

8x* - 6x — 9 =0 or equivalent

= {-6) 1V((-6)> 4x8x-9)
2x8
or (2x..3)(4x..3) or equivalent

x=6 +324 or (2x-3)(@4x+3) (=0)
16

x=15 with x=-0.75

x=15and y=9
with x=-0.75 andy =-2.25

Alternative usingx = (2v - 2)/10

y= 402y - 37 + 22y - 3) — 3 or equivalent
1 10
16y - 108y - 324 =0 or 47 - 27y - 81 =0
or equivalent
y = {27277 4 gx-81) }2x 4
or (4y..9)(y..9) or equivalent

y = (27N2025)/8 or (4y + 9y - 9)
or equivalent

y=-225withy=9
x=15and y=9 with
x=-0.75 andy =-2.25

M1

Al

ml

Al

Al

Al

Ml

Al

md

Al

Al
Al

For M1 allow intention, with no more than 1 slip or for use
of y=5x+3

CAQ. Must be equated to zero.

‘=0 may be implied in further work to solve, if no further
work and not ‘=0’ then A0

Working must be seen for m1 to be awarded

If not solved by factorising, the use of comrect quadratic
formula must be seemn, allow 1 slip in substitution (not a slip
with the formula)

FT provided M lawarded for equivalent level of difficulty

Or equivalent
Do not FT from m1 awarded when there has been a slip in
substitution

Or equivalent. ISW

Or equivalent

FT provided M1, m] previously awarded using their values
of Xin (10x + 3)/2 or4x’ + 2x — 3, but not in an incorrect
rearrangement of the given equations, to find y-values
Accept answers given as coordinates

Must equate to zevo

Working must be seen for ml to be awarded

If not solved by factorising, the wuse of correct quadratic
formula must be seen, allow 1 slip in substitution (not a skip
with the fornuila)

FT provided MI awarded for equivalent level of difficudty

Do not FT from ml if given when including a slip in
substitution

Or equivalent. ISW

Or equivalent

FTto final Al, provided Mi, mi previously awarded using
their values of y in (2y - 3)/10 or y = 4" + 2x — 3, but not
in an incorrect recirangement of the given equations, to
find x-values

©WIEC CBAC Ltd.

6 marks




Question 2 Solution (cont.) WJEC Additional Mathematics - Summer 2023 - Q8 mark scheme 6 marks



Question 3 Solution

WJEC Additional Mathematics - Summer 2022 - Q9 mark scheme

10x+2=5%*-8x—6
5x?-18x—-8=0

%= (-18) £V((-18)2 -4:5-8)
2x5 or (< ..4) (5x ...2)

x=18 +¥84 or
10

x-N(5x+2) (=0)

x=4 with x=-04

Xx=4andy=42 withx=-04andy=-2

Alternative method using x =y - 2)/10

¥ =35v-2F- 8-2)—dorequivalent
i i

- 200y -420=0 or y?-4y-84=0
or equivalent fequate {o zero)

v = 40H[40% 4x1%-84) or (¥..42)...2)
%1
v = 401 936)2 or & + 2y - 42)

y=42withy =-2
x=4andy =42 withx =-0.4andy =-2

M1
Al

ml

Al

Al

Al

MiI

Al

ml

Al

Al
Al

Must be equated to zero.
‘=0’ may be implied in further work to solve, if no further
work and not *=0° then A0

Working must be seen for m1 to be awarded, must show
use of correct quadratic formula, allow 1 slip in substitution
(not a slip with the formula)

Or equivalent

Or equivalent. Both solutions are required

FT provided M1, m1 previously awarded using their values
of xin 10x +2 or ecuival ent to find y-values

Accept answers given as coordinates

No marks for a single point of intersection found from trial
& improvement.

Allow 1 slip in substitution

Both solutions are required

O equivalent

FT provided M1, mi previowsly awarded wsing their values
of y i (i - 2710 or equivalent to find

x-values

6 marks



Question 4 Solution

WJEC Additional Mathematics - Summer 2019 - Q14 mark scheme

11 | (a) Correct shaped graph with {0°,) 180° & B3 | Ignore outside the required range
360° labelled on the x-axis AND 2,7 & 12
labelled on the y-axis Intention for approximately (0° 7), (90°, 2), (1509, 7),
(270° 12} and (360°, 7)
B2 awarded a for correct shape graph with conditions:
¢ sing reflected
*  with one complete period, labelled 0° to 360°
+  with difference in ¥ values between
maximum and minimum of 10, for their
labels
OR
B1 for a correct shape graph with any 2 of the 3 bullet
points above met, OR
B1 for a graph with all 3 bullet points above met but
joined by straight lines (even if turing points curved),
OR
B1 for a curved graph through intended points: (0°, 7),
(b) Maximum value 12 AND Bl | (90°,2), (180°, 7), (270°, 12) and (360°, T)
Minimum value 2
Accept Maximum (270(°), 12) and Minimum (90(%), 2)
Allow unsupported correct responses
4 FT provided at least B2 previously awarded in (a)
12 | (@) (dy/de=) 16%" +8x Bl
(d3y/dsi=) 112x5+8 Bl | FTto 284 Bl from dy/dx = kx® (+...)
() (3/5) £+ @31 xt H-24-2)x? B3 | Bl for each term. Accept unsimplified. ISW
=x-3x!' +x9)
+c Bl Award if at least B1 given for integration
(constant)
B2 | Bl for6x/2 or 10x
(c) 6322 +10x M1 | Intention to use 3,2 (in either order) and subtract
[ 6x2/2 +10x P’z and with intention to FT their integration, not the same terms as given or
substitute and subtract differentiated, this includes if there is onlyl term seen.
Al FT for correct use of limits provided working with 2
=(6x3%/2+ 10x3) — (6x2%2+ 10x2) terms from ‘their integration®
(= 57-32)
Al CAO, not FT.
= 25 Answer only, no working shown, M0OAOAD
11
13 | (Whenx=2)y=27 Bl
(Gradient when x =2, dy/dx=)5x2x M1 | For differentiation, before substitution of x=2
20 Al
Equationy —27 =20 or27=20x2 +¢ M1 | FT values for ‘their 27° and ‘their 20° provided at least
x-2 one of these is correct.
y—27=20(x-2) orc=-13 ml Implies previous M1
y=20x-13 Al CAO. Mark final answer
]
14 | Method to solve simultaneously, e.g.useof | M1 | 2x+1=x*—-5x+13 or y=(y -1y -5y -11+13
y=2x+1 orx=(y—1)72 into the first 22 2
equation
X -Tx+12=0 or y*-16y+63=0 Al | Or equivalent but must “=0° or implied in further
working
(x-3)xE-4) =0) o y-9y-7) (=0) | ml
ORx=(7£1)/2 or y=(16 £ 4)72
(3,7) and 4, 9) Al FT from their quadratic
CAOQ
Need not be in this form, accept x=3, y=7 with x=4,
¥y=9
X & y values must be given
4 Do not accept unsupported responses
Do not accept trial & improvement

4 marks



Question 4 Solution (cont.)

WJEC Additional Mathematics - Summer 2019 - Q14 mark scheme

15 | Working to support that (7, 10) and Bl | Working, e.g.
(2, -5) both lie on the curve ¢ substituting the x-values and correctly finding
y-values
+  substituting coordinates for the points and
showing “=55"
(Allow sight of -5% in warking provided -25 is not seen)
B1 for either correct working for either point
2
16 | Intention to integrate M1 | Intention to integrate (not using given or differentiated)
%313 +8x%2 —12% A2 | Al oneterm correct.
Use of correct limits 6 & 2 in the correct ml The limits must be used in the correct order
order and intention to subfract
3243 or 10.66(6...) or 10.7 Al CAQ. Only allow 10.6 from correct working seen

Answer only gets no marks
No marks for uve of the trapezium rile

4 marks



Question 5 Solution

WJEC Additional Mathematics - Summer 2017 - Q5 mark scheme

DIININIE T 200/

Ax-1=4x2 +8x -3
42 +35x-2=0

x={-5 V(57 - dxdx-2)}120d

x=1{-5 £V5718

x=0318... or x=032 and
x =-1.5687...or x=-1.57

x =032 with y=-0.04
and x =-1.57 with y=-5.71

Ml
Al

ml

Al

Al

Al

Must be equated to zero.
=0" may be implied in further work to solve, if no
further work and not ‘=0 then AQ

FT provided their quadratic does not factorise and
equivalent level of difficulty

Use of correct quadratic formula, allow 1 slip in
substitution (not a slip with the formula)

If completing the square used award mlfor sight of
Cx+1257%+ ord(x+587+ ...

Ifm0 then AD  (leading to x = (-1.25 +3.5625)/2)

If m0 then AD

FT provided M1, ml previously awarded using their
values of x in 3x - | or equivalent to find y-values to 2

d.p. Use of 2d.p. x values in the quadratic leads to
y=-003and y =-3.70

Alternarive using x = (y + 1 )3

M1 y = 4(@)& 8(y+1) — 3 or squivalent
3 3
Al 4y? 423y + 1 = 0 or equivalent (equate to
ZETO)
ml y = {-232(23%- dudx1)}1/24 or equivalent
Allow | slip in substitution
Al y = (-23+3/513)/8 or equivalent
Al y=-0.0438..) ad y=-57(061..)
Al x =032, y=-004 withx=-1.57, y =-5.71

FT to final Al, provided M1, m1 previously awarded
using their values of y in (y + 1)/3 orequivalent to find
x-values o 2 dp.

6 marks



Question 5 Solution (cont.) WJEC Additional Mathematics - Summer 2017 - Q5 mark scheme 6 marks

| | Additional Mathematics | |
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Question 6 Solution

WJEC Additional Mathematics - Summer 2016 - Q14 mark scheme

Method to solve simultaneously, €.g. use of
y = 10—x or x = 10— yinto the first
equation

M —5x+4=0 or y¥—15y+54=0
(x=Dx-1 (=0) or (y-Hy -6 (=0)

{4, 6y and (1, 9)

Al

Al

10—x=x"—6x+14 ary={10 —y¥ —6(10—y) + 14

Must =0 or implied in further working
ORx=(5£9)2 or y=(15£0)2

FT from their quadratic

CAOD

Need not be in this form, accept x=4, y=6 with x=1,
y=9

» & y values must be given

Do not accept unsupported responses

Nn nnt arcent trial & imoenvament

4 marks



Question 7 Solution

WJEC Additional Mathematics - Summer 2015 - Q6 mark scheme

SUINEr LD

2x+]1 =x?+6x -5
X+dx—-6=0

= {4 £ld? - 4x16))2

x={-4 4012
x=1.16and x =-5.16

x=1.16 with y =3.32 ory =33
and x = -5.16 with y = -9.32 or y = -9.33

M1
Al

ml

Al

Al

Al

Must be equated to zero.
=0" may be implied in further work to solve, if no
further work and not ‘=0 then AQ

FT provided their quadratic does not factorise and
equivalent level of difficulty

Use of correct quadratic formula, allow 1 slip in
substitution (not a slip with the formula)

If completing the square used award m1for sight of
(x+ 27+ ..

FT provided M1,ml previously awarded using their
values of x in 2x + 1 or equivalent to find y-values to 2

d.p.

Alternative using x = (y— 172

Ml y=(y-17+6(y-11—50r y =y +5y/2 - §
+Y4

2 2
Al y? +6y —31 =0 or equivalent (equate to zero)

ml y = {—61\‘(62— 4x1x-31)}/2 or equivalent (x44)
Allow 1 slip in substitution

Al y = (-6+4160)/2 or equivalent
Al y=332and y =-9.32
Al x=1.16,y =332 and x = -5.16, y = -9.32

FT to final Al, provided M1, m]1 previously awarded
using their values of y in (y — 12 or equivalent to find
x-values o 2 d.p.

6 marks



Question 8 Solution

WJEC Additional Mathematics - Summer 2014 - Q14 mark scheme

ULLICL L E1ALICHILY UL SLLLdL

J

Method to solve simultaneously, e.g. use
of
y=4—xorx=4—yintothe first
equaton
K-6x+8=0 or ¥ -2y=0
(x—dx-2) (=0) ory(y-2) (=0
4,0y and (2, 2)

M1

Al
ml
Al

d—x=x"-Tx+ 12 ory=(¢ -y - T -y)+ 12

OR x = (6 + )72, FT from their quadratic

CAD

Need not be in this form, accept x=4, y=0 with x=2,
y=2

y values must be given

Accept unsupported correct responses for all 4

marks, or from trials if coordinates of both points are
muvan and nn nthare

4 marks



Question 9 Solution WJEC Additional Mathematics - Summer 2013 - Q6 mark scheme 6 marks

6 Al =x7+2x -3 M1
rx—4=0 Al Must be equate to zero
FT provided their quadratic does not factorise and
equivalent level of difficulty
x={-1 17 - dche-di}2 ml Use of quadratic formula, allow 1 slip in substitution
x=1{-1 +17}2 Al
x= 156 and x =-2.56 Al
x=156,y=256 andx =-2.56,y =-1.36 Al
Altemative using x = y— |:
M1 y=(y-17 +2{y- 1) =3 or y=y'—4
Al ¥V —y—d =0 (equate to zero)

ml = {112 dx1x-d)}/2

Al yv=(1x17)2

Al y=2.56amdy=-1.56

A Al v —158A v—75A andx — _25A v—_15A




