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Question 1 Solution

8. 4n-23>n0ORn<4n-23

(least number of marbles =)

8

WJEC Mathematics Higher UT - Nov 2016 - Q8

V%

vV

B2

B2

Bifor 4nt...>n

ORB1for 4n-23>an+b a¥l
ORBlfordn—-232zn

BOfor 4n—23<n.

F.T. from ‘their ineguality’, if of equivalent difficulty.

(e.g. 4n—23 > n+ 23 giving an answer of 16)
B1 for sight of n> 23 or equivalent.
3
(With similar F.T. answer e.g. 7> 46/3 from above
example of 4n—-23 > n + 23)

ORallow B1 forn>7 ORnz8
(With similar F.T. answer e.g. 17> 15 from above
example of 4n— 23> n + 23)

4 marks




Question 2 Solution

WJEC Mathematics Higher U2 - Nov 2016 - Q9

MOT QIR TALS LS I ¥, WIS, S,

4 marks

S.(a) (x-8)x+4)

(x=)6 AND (x=)- 4

B2
B1

B1 for(x ... B)(x ... 4).

Strict F.T. from their brackets.

Allow the following.

B2 for x -6 (=0)
x=)6

AND
AND

X + 4 (=0)
(x=) -4

(B1)
(B1)
B1for x+6(=0)
(x=)-6

AND
AND

X - 4 (=0)
(x =) 4

(BO)
(B1) FT

Blifonly (x=)6 AND (x=)—4 seen (B1)

o) 12x-9+7x+1 = 87

(6) (6)

19x =95
x=5

'a'd

<

B2

B1
B1

F.T. until 2™ error.

B1 for 1 errar.

Subsequent work may show use of common
denominator in order to award the B2.

B0 for 85/19.

Ifa F.T. answer is not a whole number then allow
answer in form ‘a /b’ Mark final answer.
Allow a correct embedded answer.




Question 3 Solution WJEC Mathematics Higher Ul - Nov 2016 - Q14 4 marks

14.(@) 2X+x+1=7 OR X +xX +x+1=7 B1 | Must be seen. Accept 1(x +1) forx + 1.
leading to 2¢ + x=6=0

14.0)  (2x—3)(x + 2) (=0) vv | B2 |Blfor(@x..3)x....2)

{Length of each side =) 1-5 (metres) v B1 F.T. from ‘their two brackets’. (If both F.T. solutions
are of the same sign, then both are required for this
B1.)

Ignore presence of x = =2.

Using quadratic formuia.

(x=) =117 — 4(2){-6)] M1
2(2)
Aliow one error, in sign or substitution, but not in the
formufa.
= -1+49 At
4

x = 1-5 ({metres) fignore x = -2} At

Using trial and improvemeri
Award B3 for a method leading to_both soiutions,
namely x = 1-5 and x = -2, otherwise BO.

Statement about ignoring x = — 2 as would be a v E1 F.T provided one solution is positive and the cther is
negative length. negative.




Question 4 Solution WJEC Mathematics-Numeracy Higher U1-June 2017 - Q3

3(a) (Length) 6 {(m) AND (width) 3 {m) B2 | Accept in either order in the answer space
B1 for any 1 of the following:
e sightof18+3
e sightofi18+6
¢ either length or width correct (any
order)
answers 12 (m) and 6 (m) (any order)
I+ 2 + 1+ 2% = 18 or similar
Abyx+3+x+3+x+x=160r M1 | Accept any variable for 'x'
X +3 +x = 8 or equivalent
4x+6=160r4x=16—-6ord4x=100r m1 Depends on the previous M1
2% + 3= 8 or equivalent This m1 implies the previous M1
(Length) 5.5 (m) and (width, ) 2.5 (m) A CAO

Needs to be in the correct order in the answer
space, or cleary [abelled

Alternative method fo work withy — 3 and y
leadingtoy =55

If no marks, allow SC1 for answers of 5.5(m)
and 2.5(m) if no equation given or if ‘their
equation’ not used to elicit these answers, OR
SC1 for answers of 9.5(m) and 6.5{m) from
sight of x +x+3 =16

3 marks



Question 5 Solution

WJEC Mathematics Higher Ul - June 2017 - Q10 6 marks

Allow B1 for 5-6 x 107,

10.

4n—-8 > n+ 17

An>25
n> 253

{least value of n=)

Accuracy of writing.

9

RN

B2

B1

B1

B1

W1

If not B2, allow B1 for sight of 47 -8 AND n+ 17
in an inequality.

F.T. from ‘their inequality’, if of equivalent difficulty
(2 terms on each side).
F.T. from ‘their an>b’ or ‘their an<b’ provided a#1.

F.T. from their ‘'n > 25/3', provided n > 0.
An answer of 9 without showing 4n-8>n+17
gains B3 only. Accept ‘Rashid had 9 (sheep)’.

Accuracy of writing.
ForWW1, candidates will be expected to:
¢ show all their working
« make few, if any, errors in spelling,
punctuation and grammar
e« use correct mathematical form in their
working
e use appropriate terminclogy, units, etc




Question 6 Solution WJEC Mathematics Higher U1 - June 2017 - Q13 3 marks

lead to a proof before any marks are awarded.

13(a) Any two of the three lines correct. B2 B1 for any one line caorrect.
(x+y=6 y=x2+3 X=-2)
Correct region identified. BA1 CAQ.

13.(b) i x=) 2 B1 FT ‘their region’, if possible, for both B1 marks,

FLE U NN A T I PR R F T LS i



Question 7 Solution WJEC Mathematics Higher U2 - June 2017 - Q18 5 marks

18. x(5x — 3) = 7OR 7 = x(5x — 3) OR

5x? —3x=70OR 7=5x*-3x v M1
52 -3x-7=0 v Al '= 0' required, but may be implied by an attempt to
use the quadratic formulaorifa = 5,b = -3,
¢ = —7 used in the quadratic formula.
2
U (=3)+ J(_3) —4xS5%(=7) v M1 FT ‘their quadratic equation’ of equivalent difficulty
2x5 (3 terms with at least one negative term).
Allow one slip in substitution, but must be correct
formula.
= (3:149)/10 v A1
x=132with x=-0.92 (answers to 2dp) v A1l CAOQ for their quadratic equation.

If none of the last 3 marks awarded for sclving the
given equation or the correct guadratic (irrespective
if any of the opening two marks awarded), and trial
and improvement used, then award:

SC3 for both correct solutions given, correct to 2
decimal places: x=1.52 with x=-0.92,

OR

SC2 for both correct solutions given, but correct to
3 (or more) decimal places:

x=1.520(6...) with x=-0.920(6...)

MNote: no marks to be awarded for 1 correct solution

F -SSRV T JU R [ UV §




Question 8 Solution

WJEC Mathematics Higher U2 - Nov 2017 - Q9

9.(a)
10w? — 10w + 3w — 3 B1 | Or equivalent.
4 — 6w — 6w + 9w? B1 Or equivalent.
10w?2 — 10w + 3w — 3 — 4 + 6w + 6w — Iw? B1 FTif at least B1 awarded for equivalent level of
difficulty, ie. at least three terms for each
expansion. Penalise any further error.
(=w2+5w -7 BA1 CAO (convincing). Dependent on B1B1B1.
9.(b) Trial and improvement method gains MO.
—(5)+/ (5)2—4x1x%(—7) M1 | Allow one slip in substitution, but must be correct
w= on 1 formula.
_ —5+y53
- 5 Al
w=114 AND w = —6.14 Al CAO

7 marks



Question 9 Solution

WJEC Mathematics Higher UT- Nov 2017 - QI1

11.

vz-2 oreqguivalent

vE 3x+1

or equivalent

B1
B2

Accept >’

Accept ‘<.
Blfory=3x+1ory>3x+1oryv=3x+1
Blforvsix+1ory<kx+1(withk#3andk>0)
Blforys3x+cory<3x+c(withe#1)

3 marks



Question 10 Solution

WJEC Mathematics Higher U2 - Nov 2017 - Q14

LalLuialllly will 1SPIavciiciiL .

14 ()

c1

Clear Intention to draw a curve.

Curve must pass through (0,0), (180,0) and (360,0)
AND intention to have maximum at (90,1) and
minimum at (270,-1).

lgnore curve shown for values x < 0° or X > 360°,

14.(b)(i)

17 AND 163

OR

17.5 AND 162.5

OR

17.4(576...) AND 162.5(423...)

B2

If more than two answers offered award B1 for
sight of one correct angle.
Allow embedded answers.

Rounded angles must add up to 180°.
B1 for sight of one correct angle OR,

B1 for two angles which total 180°. Allow different
degrees of accuracy in rounding.

14.(bX(ii) 270(%)

B1

Allow an embedded answer.

0 marks



Question 11 Solution

WJEC Mathematics Higher UT-June 2018 - Q13

4 marks

13.(a) 4=1+8f— 5For1+8t— 5¢=4 B1 Must be convincing.
lsading to 5F —8t+3=0
13.(b)Y  (5t—3)it—1) (=0) B2 | Bifor(5t..3)t.... 1)
(t=)3/5AND 1 B1 Strict FT from ‘their two brackets’. (Both solutions

are required for this B1.)

Using quadratic formuia.

(t=) 8 [(-8) —4(5)(3)] M1

2(5)
Allow one error, in sign or substitution, but not in
the formufa.

t= _8+4 At
10
t= 3/5 AND 1 Al

Using trial and improvement
Award B3 for a method leading to_both solutions,
namely t = 3/5 AND t = 1, otherwise B0.




Question 11 Solution (cont.)

WJEC Mathematics Higher UT-June 2018 - Q13

4 marks

13. (c) Valid statement

E1

e.g. 2 different values of f representing the ball on
its way up and on its way down

OR

e.g. the ball reaches its highest point after 4/5 s.

FT provided both solutions are positive.



Question 12 Solution WJEC Mathematics Higher UT-June 2018 - Q16

5 marks

16. (@
x| =210 ]1]2

ful—=
b=

¥

Suitable choice of uniform scales through the origin,
xfrom —2to 2and y from 0 to 4, AND plotting at
least 3 points carrectly.

Joining with a curve,

B1

B1

C1

Any 3 correct pairs of coordinates (need not be for
integer values of x.) Must include one negative
value of x.

FT their evaluations of v if shown (provided they
do not produce a straight line).
Must include one negative value of x.

1
Tolerance for accuracy = 5 a small square.

CAO. Exponential curve which passes through
-2, ), (0, Hand (2, 4).

Must not intercept x axis anywhere, including
beyond the required range of X values.

1
Tolerance for accuracy = 5 a small square.

If no table or evaluations of coordinates are given
(for at least 3 pairs of values, including one
negative value of x), then

B1 B1 may be implied by C1

or

if CO, B1 B1 may be implied by 3 correctly plotted
points for y = 2° (including one negative value of
X).




Question 12 Solution (cont.)

WJEC Mathematics Higher UT-June 2018 - Q16

5 marks

16. (b) Reading from their graph for B1 FT 'their cunve’. (No FT for a straight line.)
x=14 Tolerance for accuracy 15 a small square.
(y=2-6)
16. (c) Reading from their graph for B1 Accept an embedded answer.
y=14 FT ‘their curve’. (No FT for a straight line.)
(x=0-5) Must include all relevant readings if ‘their graph’ is
not one-to-one.
T el emim o L e m m v tmm e s | 1_ - mimm ] mamy s m——




5 marks

Question 13 Solution WJEC Mathematics Higher U2 - June 2018 - Q17
out of 200 gains full marks.
17. 6x% — 22x + 15x — 55 (=7) B1
6x> —7x—62=0 B1 | CAO. '= 0" may be implied in further working.
—(=7)+y (= 7)2 —4X6X(—62) - . .-
(x =) M1 | FT ‘their derived quadratic equation’ set to zero and
2X6 of equivalent level of difficulty (e, » and ¢ are non-
zero).
Allow one slip in substitution, but must be correct
formula.
_74+v1537 A1 | [fone slip seen award AQ.
12
x=3.85 AND x=-268 (answersto2dp) A1 | CAO for their equation’.

Note: no marks to be awarded for 1 correct solution

NN S R DU N Y




Question 14 Solution

WJEC Mathematics Higher UT- Nov 2018 - Q1

1 marks

1.(a) 3 — 6x B2 Must be in an expression for B2.
B1 for sight of (+)3x° or —6x.
Mark final answer.
1(b) 3g=2-forf-2=-3g B1
g=2—f org=f—-2 org=2-1 B1 F.T only from (£)3g = +f+ 2.
3 -3 3 3 Bi1BO for—g=1f-2. B1BO forg=2—-f+ 3.
3
B1BO for 2—1 (‘g’ missing).
3
Mark final answer.
1.(c)i) Tx <32 B1 Use of ‘=" is BOBO unless replaced for final answer.
X<32/f7orx< 4‘1/7 B1 FT from 7x < k.
Allow x < 4-57(....). Donot allow x < 4-6Gorx < 4-5
unless x < 4-57(....) seen.
Mark final answer.
Penalise consistent use of ‘<’ by —1.
1.(c)ii) 4 BA1 OR F.T. their answer (inequality) in {c){i) ifx < a.
No FT from x < a.
4x is BO.




Question 15 Solution WJEC Mathematics Higher U1 - Nov 2018 - Q9

e e - [E—

9. Sight of at least two correct different surface
areas.
2% {35+ 5x + 7x) = 142 or equivalent

Xx=3

B1

M2

Al

Sight of two of 35(em”), Sx(em™), 7x(cm”).
Allow M1 for

‘sum of at least 3 correct surface areas = 142",
CAO.

If MO, allow SC1 for x = 3 with no prior equation
shown.

4 marks



Question 16 Solution

WJEC Mathematics Higher Ul - Nov 2018 - Q11

Caorrect region identified.

11. Lines X=-1,y+2x=1and ¥y = Xall correct. [ B2 [ B1forany 2 correct lines.
If x=-1and y=-1 are both shown, do not award a
mark unless x=-1 is selected for the region or
clearly labelled.
B1 FT provided region is closed and B1 awarded.

Accept indication by 'shading out’.

3 marks



Question 17 Solution WJEC Mathematics Higher U2 - Nov 2018 - Q18 6 marks

18. (FTx+1D{x+3)=5x+2 B1
Sight of 7x2 + 21x + x + 3 B1 | Orequivalent.
7x24+17x+1=0 BA1 ‘= 0' required, but may be implied by an attempt to
use the quadratic formula orifa = 7,6 = 17,
¢ =1 used in the quadratic formula.
FT from B1B0O from one error only.

174 VITZ —4x7x1 M1 | This substitution into the formula must be seen for

%7 M.
FT ‘their derived quadratic equation’ of equivalent

difficulty (@, b and ¢ must be non-zero).
Award M1AOAD for only one slip in substitution, but
must be correct formula.

X

_-174 V261 Al Can be implied from at least one correct value of x

x 12 evaluated.

CAO for their quadratic equation.

If trial and improvement used, then award:

SC3 for both correct solutions given, correct to 2
decimal places: x =-0.06 with x=—2.37,

OR

SC2 for both correct solutions given, but correct to 3
{or more) decimal places:

x =-0.060(3...) with x =-2.368(2...)

Note: no marks to be awarded for 1 correct solution
from trial and improvement.

x = —0.06 with x = —2.37 (answers to 2dp) A1l

3300U60-1 WEC GCSE Maths - Unit 2 HT MS A18/DM



Question 18 Solution WJEC Mathematics Higher Ul - June 2019 - Q9
9.(a) 5n < 3n + 7 or equivalent ISV B2 | 2n <7 ORn < 7/2implies B2.
lgnore use of a different letter e.g. Sx < 3x + 7.
Use of ‘<’ is B1.
B1 for sight of 3n + 7 in an inequality.
9.(b) 2n<7 OR n<712 B1 FT ‘their inequality’ if of equivalent difficulty.
May be seen in part (a).
(Greatest amount =) (£)3 B1 FT ‘their n <k’. BOifthey have ‘n>k'.

BO if it leads to n<1.
An answer of (£)3 gains B1B1 (unless from
incorrect alaebra work).

4 marks



Question 19 Solution WJEC Mathematics Higher UT - June 2019 - Q10

1w Sl QUM TR VAN,

10. Linesx=-2, v +x=1and 2y =x all correct.

Correct region identified.

B2

B1

B1 for any 2 correct lines.

If x =-2 and any other vertical or horizontal line
shown e.g. v=x2 orx =2, donotaward a mark
unless x =2 is selected for the region or clearly
labelled.

FT provided region is closed and B1 awarded.
Accent indication bv ‘shadina out’.

3 marks



Question 20 Solution

WJEC Mathematics Higher U2 - June 2019 - Q16

2 marks

15. B2 | B1forany 1 or 2 correct.
'| # X y=(r+1)x—4)
: | :‘//'
I\ /] ,/)‘\- Yy={x—1){x+4)
}\_’ / . .
Uy -2 +2)
‘\\ j/ y=x(x 4)
N "
N
4 //X\\ ¥—(l—ux)x+4)
A 7N
||’/ \\,“ . y={x+ ‘l-JE
16.(a) General sine curve with appropriate orientation MA Ignore curve shown for values x< -180° or x> 180°.
and position.
-1 and 1 indicated on the y-axis, curve passes Al
through (-180°,0}, (0°,0) and (180°,0) and
approximately (-90° -1) and (80°,1).
16(b). =30(°y AND -150(°) B2 | Accept embedded answers.
Penalise further incorrect answer(s) -1.
lgnore further answer(s) outside of the range.
Award B1 for sight of an answer -30(°) or -150(°)
{but not for sight of -30 as part of working).
17.(a) 2t M1
100" 99
= ﬁ (z 33100) | A1 | Allow 3(.03...)x10* OR 0.0003(03...) or equivalent.
AQ for 0.0003(03...)%.
An unsupported 0.000303(...) gains M1A1.
An unsupported 3/10000 OR 0.0003 gains no marks.
3 17 6 _ 1 M2 . 3 1 3 1
170) 2% 15 X 25 (= 55 = 73 M1 for sight of (== x =) + (== x =] OR
2 i(=_8& L 3 L 1y (1.3 3 1
RETE x499( . 9900 1650) (100 X 99) + (100 X 99) OR 2x To0 < 39 OR
OR —Xx= =Ll = w2z
100 = 99 (100 X 99) * (100 X 99)
Y (S A1l | Allow 1(.21...)x102 OR 0.001(21...) or equivalent.
9900( 825) ISW ( ) ( ) 9

An unsupported answer of 0.00121(2...) gains M2A1.

AD for 0.001(21...)%.

SC1 for working with replacement leading to an
answer of 12/10000 (3/2500) OR 0.001(2) [may be
unsupported].




Question 21 Solution WJEC Mathematics Higher Ul - June 2019 - Q19 5 marks

19. (@) _a or a B2 | B1 for correct numerator - not from incorrect work —
x(x —a) 2 — gy use of brackets may be implied.
B1 for correct denominator in a single fraction (accept
equivalent)

If B2, penalise -1 for incorrect subsequent work

19. (b)) x—1+2x(4x+3)[=0] M1 | Clearing fraction
or x—1+8x2+6x[=0] Allowe. g. x=1+2v(4v+3) =0
or x—1=—2x(4x + 3) x(d4x + 3)

Allow M1 for x —1 = 2v(4x + 3)

82+ 7x—-1[=0] A1 | Collecting terms and re-arranging quadratic equation
Ignore presence of denominator (provided correct).

Bx—1x+ 1) [=0] B2 | Blfor(8x.... )(x.... 1)
FT their quadratic equation, provided of equivalent
difficulty.

_1 _
¥Sgorx 1 B1 Both answers required. Strict FT ‘their derived

brackets'.

Using quadratic formula FT their quadratic equation,
provided of equivalent difficuffy.

tx=) =772 —4(8)(-1)] M1
2(8)
For M1, allow one error, in sign or substitution, buf
not in formula.
x= =781 At
16
xX= 5_?01"36 =—1 (bothanswers required) A1

No marks for a trial and improvement method.

3300U50-1 WUEC GCSE Maths — Unit 1 HT MS 518/DM



Question 22 Solution

WJEC Mathematics Higher Ul - Nov 2019 - Q8

6.(a) 0-3 shown for B1
‘Does not visit ‘Erddig Gardens’.
Useof 0-7x...... =028 M1 Implied by sight of 0-4
P(goes to ‘Bersham Heritage Centre’y= 0.4 Al {on ‘top branch’ of the four on the right)
Second set of branches 0-4, 0-6, 0-4, 0-6 Al F.T. 'their 0-4’ BUT dependent on M1 gained.
{i.e. MOADAQ for 0-28 and 0-72 on branches.)
6.(b) 0:7x%06 M1 F.T. 07 x ‘their 0-6 only if O < ‘their 0-6" < 1
=0-42 1SW Al 0-42 gains M1A1.
7. (area) Must use the ferminology given in the guestion.
Volume B3 | B3 for all 5 correct.
Length B2 for 3 or 4 correct.
Volume B1 for 2 correct.
None BO otherwise.
Area
8.(a) (x+7¥x—-3) B2 | B1for(x..7)x...3).
(x=)-7 AND (x=)3 B1 Strict F.T. from their brackets.
Allow the following.
B2for x+7(=0) AND x-3(=0) (B1)
(x=)-7 AND (x=)3 (B1)
Bifor x-7(=0) AND x+3(=0) (BO)
(x=)7 AND (x=)-3 (BHYFT
Bilifonly (x=)-7 AND (x=)3seen (B1)
FT until 2 error.
8.(b) Correct method for clearing all three fractions. M1 May be seen in stages.
Accurate clearing of fractions AND A Allow if all over a common denominator.
expansion of brackets on |hs. May be seen in stages
24x = 36 or equivalent. Al For collection of terms.
x=36 orequivalent Al FT from ‘theirax = b’ ONLY if M1 gained AND no
24 more than one previous error.
If no marks, allow SC1 far sight of
2(2%x — 3) + 5(4x + 5) or equivalent.
(10)
If FT answer is a whole number then it must be
shown as an integer.
Allow a correct embedded answer of 1-5or 112
BUT penalise —1 if followed by x # 1-5 or 1%
Note : An answer of 1-5 that is found without
gaining M1 OR that is not embedded is zero
marks.
9.(a) 40-5 B1
9.(b)y (255+255=) 51 B1
9..c) (11:5+115=) 23 B1

4 marks



Question 23 Solution

WJEC Mathematics Higher U2 - Nov 2019 - Q11

R L Ry P oLy iy e yarsn 4 sy .

4 marks

11(a)(i). %x x (= 25) M1 Missing brackets in the expression w may
be implied later from correct working.
X +x+x?+2x=50 m1
OR x(2x +3) = 50
2x%43x
OR - = 25
OR x? +1.5x =25
2% +3x—50 =0 A1 | Must be convincing.
2x*+3x
Ifm1 awarded for —= 25, a further
rearrangement, e.g. 2x2 + 3x = 50, must be seen
before Al is awarded.
Maybe seen in afi).
. _ -3t (37— 4x2zx(—50) 1% Allow one slip in substitution for M1 only, but must
@) x = ox2 be correct formula.
__ —31v409
- 4 Al
x = 43(059 ...), {x = -5.8(059 ..)) A1l CAQ.
(AB=) 5.3tcm) AND (DC=) 6.3(cm) B1 Answers must be to 1 d.p.
FT ‘their positive x’ provided M1 awarded.
11.(b) 72 % 368 OR (7 % V36.8) M1
= 1803-2 (cm?) A1 | Allow 1803 (cm?)




Question 24 Solution WJEC Mathematics Higher U2 - Nov 2020 - Q4 2 marks

4.(a) an expression B1
4.(b) an equalion B1
5. (Mid-points) 2-5,(7-5), 12-5and 17-5. B1 Allow for sight of mid-points.
8x25 +{0x7-5)+7x12-5 + 5x17-5 M1 F.T. their mid-points’ including bounds, provided they
{20 + 0 + 875 + 875 =185 fall within the classes (including lower and upper
bounds and used consistently).
+ 20 m1
=975 Al C.AQ.
6. { x=) 360 or 180-{15-2)x 180 M1 May be seen in paris.
15 15
or equivalent
= 24(%) Al
FT ‘their stated value for X’ { x < 80%)
(BR=) 8xcos24 or 8xsin(90-24) M2 | M1forBR=cos24 or BR = sin (90 —24)
8 8
Accept equivalent of using sin rule {as sin 80 = 1).
=7-3(0...)(cm) or 7-31{cm) Al
Alternative method fo find BR
A carrect and complefe method (using fwo
trigonometric relationships and possibly
Pythagoras’s theorem) M2
BR = 7-3(0.. )(cm)or 7-31(cm) At
7. 2-656 % 10° B2 B1 for a correct value but not in standard form.
Mark final answer.
B1 for sight of 2 656 000.
SC1for 2:66x10%° or 2-7x10° or 26 x 10%
or 2-65 x 10%
8. Sight of 24-5 AND 15-5 B1 Sight of (Greatest =) 80 OR (Least=) 76
OR Sight of 23-5 AND 14-5 implies B1
2(24-5 + 15-5) — 2(23-5 + 14-5) or equivalent M1 FT only for upper bounds of
24-4 AND 15-4 or 24-49 AND 1549
{lower bounds must be 23-5 AND 14-5 else M0O)
=4{cm) Al CAO
If MO, award B1 and an SC1 for
_________________________________________________________________________ sight of (Greatest =) 80 AND (Least=)76
Alfernative method.
Difference befween least and greafest B1
fength for each side = 1{cm)
4 x71 M1 | FT anly for differences of 0-9 or 0-99
= 4(cm) Al | CAQ
L2} No marks for trial and improvement.
Method to eliminate variable %N Allow 1 error in one term, not the term with equal
e.g. equal coefficients with appropriate coefficients.
addition or subtraction.
First variable found, x =4 or y = -1. Al C.AO.
Substitute to find the 2™ variable. m1 F.T. their “1* variable’.
Second variable found Al
Award no marks for unsupported correct answers.




2 marks

Question 25 Solution WJEC Mathematics Higher U2 - Nov 2020 - Q17
16. Use of 7175 AND (1)-2345 or (1)23-45(=100) B1
7175 % 1-2345 M1 | Or equivalent complete method.
FT for ‘their 7175’ provided 7170 < x < 7180
and ‘their 1-2345’ provided 1-234 <y < 1-235
Sight of (£)8857-53(75) or (£)8857-54 implies B1M1.
= (£)8858 Al CAQ.
17.(a) General cosine curve with appropriate M1 Ignore curve shown for values x< 0° or x> 360°.
orientation and position.
Correct sketch with curve passing through (0°,1), Al Accept 180° as mid-way between 0° and 360° it
{90°,0) and (270°,0) and approximately (180°,-1) and unlabelled.
{360°,1) Accept 360° as unlabelled provided the skeich does
AND not exceed 360°.
90(%), 180(%), 270("), 360(°) indicated on the x-axis
AND
-1 and 1 indicated on the y-axis.
=
17.(b) 46(°) AND 314(") B2 B1 for sight of one correct angle.
OR Allow embedded answers.
45-6(°) AND 314-4(°) If more than two answers offered award B1 for sight
OR of one correct angle.
45-57(29...7) AND 314-4(27_...°).
If no marks, awarded SC1 for truncated answers
45(°) AND 315(9) OR 45-5(°) AND 314-5(°).
18. 0-7x0-2x0-1x6 M2 | M1 for sight of 0-7x0-2x0-1 OR 0-014 OR 7/500
or equivalent.
=0-084 or equivalent | A1 Fractional answer: 21/250 or equivalent. (ISW)
19. Sight of 25x2 + 15x — 15x— 9 B1 Or equivalent.
25x2—19x—-9=10 B1 '= 0' required, but may be implied by an attempt to
use the quadratic formula or if @ = 25,h = =19,
¢ = —9 used in the quadratic formula.
—(-19) + J(=19)7 = 4 x 25 x (-9) M1 | This substitution into the formula must be seen
x = > % 75 for M1,_ othgrwise awarq MOAOAD. _
FT ‘their derived quadratic equation’ of equivalent
difficulty {a, » and ¢ must be non-zero).
Allow one slip in substitution for M1 only, but must
be correct formula.
x= w A1 | Can be implied from at least one correct value of x
50 evaluated, provided M1 awarded.
x = 1-09 with x = —0- 33 (answers to 2dp) Al | CAQ for their quadratic equation.
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5 marks

4. 517+ 2x+ 9 + x + 20 = 180 M1
8x =168 Al
x=21 A1 F.T. from ax = b. Allow all 3 marks for x = 21.

Substituting x = 21 into al least one expression. M1 Ifx # 21 FT ‘their derived value of x.

(Bx—17 =) 88(°) (2x+9=) 51(°) (x+20=) 41(°) A1 F.T. for this Alifx > 4.

{So not a right-angled friangle) Any two of these expressions correctly evaluated
with no incorrect evaluation, provided the sum of the
two found is > 90. (statement not required).

Note
If further work indicates that the values found are
not treated as angfes {e.g. showing 517 +412 # 88°)
__________________________________________________________________________ then award final MOAQ. ...
Alfernative method
5x-17 =90 OR 2x+9=30 OR x+20=90| M1
x=21-4 AND x=40-5 AND x=70 A2 | Award AT for any one of these:
x=214 0OR x=405 OR x=70
Then verifying: AZ | Award AT for any one of these:
fx=214: Ex—-17+2x+ G +x+20=1832 fx=214 Sx—-17+2x+ G +x+20=1832
AND OR
Ifx =405 Sx—-17+2x+3+x+20=336 Ifx =405 Sx—-17+2x+3+x+20=336
AND OR
Fx=70 Sx—17+2x+ 9 +x+20=572 Hx=70: Sx—17+2x+3+x+20=572
(So not a right-angled triangle)
5 (AB=)13-8 xcos41 OR13-8 x sin49 M2 | Mlforcos41=AB OR sin49=AB
13-8 13-8
.................................... SO e A e
Alternative method:
Correct use of two-step’ method. M2 | A partial trigonometric method is MO.
(AB) = 10-4{...){cm) A1 | Accept an answer that rounds fo 10-4(cm)
6.a(i) x*+ 7Tx B2 | B1forsightof x*+....... OrR ... + 7x.
Do not accept xxx=xx + xx7 elc.
Mark final answer.
B{a)ii) A —4Ax—15x + 20 B1 Must be an expression.
3x2 —19x + 20 B1 FT from an error in only one term {out of 4) only if of
the form ax? + bx £ cx  d.
6.(b){i) 5n—-27<n OR n=>5&n-27 B2 | Allow B2 for an equivalent correct inequality.
eq.4n—-27 <0.
B1if £ or z used in a ‘correct’ inequality.
OR
BliforSn—27>n OR n<5n-27
B.{b)(ii) an < 27 B1 FT “their inequality’ if of equivalent difficulty.
n<27 B1 FT onlyfroman<b ORansbQORan>b ORan zb.
4
(Greatest number of clocks =) 6 B1 FT only from n < ¢ where ¢ is positive OR
n £d where d is positive and not an integer
An answer of 6 gains all 3 marks.
7.{a) N +1-04 B1
7.(b) 248-832 B2 | Allow B2 if 248-832 seen then correcled to a final

answer of 249 or 248-8(..).
If B2 not awarded,
B1 for final answer of 249 or 248-(...)
i.e. 248-832 not seen.

B1 for sight of 100 = 1-2% or for equivalent
calculations, e.g. 144 x 1-2*  or
100x1-2x1-2x1-2x1-2x1-2 {may be seen in stages)
B1 for a final answer of 298-5884.
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3 marks

13, (Ax + 3)(x — 1)

(x=)—§ AND (x=)1

Atternative method {using quadratic formuila)
(x =) _1ENI-1P — 404)6-3)

(=0) B2 B1 for {(dx ... 3 {x..... 1)

B1 | Strict FT from their brackets provided equivalent
difficulty. {Both solutions are required for this B1.)

B1 if only (x=)f% AND {x =) 1 seen.

M1 | Alfaw one error, in sign or substitution, buf not in the

14. (a)

2(4) formuda for M7 AQ AQ.
x= _1V48
8 AT
_ 3 .
x=—= AND 1 (or equivalent) A1
B2

_ 1 1 1
B1for 8" or —or{=) or—or
2 2 61

1
or =5 or (=)2
612 61

14. (b) x=0-02222..... 10x=0-2222.. ..
with an attemptto subtract

(= OR(zH) =

_32 ,_16
¥ =% (_15)

Alternative method 3
x =0-355586...... (= 0-3 + 0-05585)

a-5 -
—or equivalent

3
==+
14

M1 | Or 10x and 100x, or equivalent.
Or an alternative method.

A1 | Signt of% gains M1 only.

_ 32,16 B1 | FT ‘their = provided equivalent difficulty.
=0 { 15 ) 90
U Alternative method 1T
=iy B1
GUS
== MT | park final answer
32,16
== (= E) AT
T TAlfernative method 2T
x = 0-35555...... B1 ‘
10x = 3-5555..... with an attempt fo subtract M7 | Or 10 and 100, or equivatent.

AT | Sight of % gains B1 M1 only
Mark finat answer

AT Mark final answer

Mark final answer. Do notignore incorrect cancelling.

‘FT ‘their 0.35555..." provided equivalent difficttty’,
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3 marks

11. If many attempts are offered without a
method/answer being identified, then mark the final
attempt.

8352 M2 | If M2 not gained, award M1 for correct use of values

8.65 63<d=<B4AND BB <e<8-7

= 466(-156...) or 466-16 or 466-2 A1 | Mark final answer. M2 required for A1.

Fractional equivalent 466(-156...) = 80645173
Allow this A1 for an answer of 470 only from correct
unambiguous working seen.
If no marks gained, award SC1 for sight of 63-5 and
8-65 used within the same calculation.

12. Use of cosine rule followed by sine rule 81

(EG=) N[2-72+3-22 -2 x 2-7 x 3-2 x cos79")) M2 | M1for{EG*=)272+3-22-2x 2:7 x 3-2 x cos79(")
or for (EG* =)14-2(3.....)

{(EG=)3-77....(cm) A1l Accept 3-8 cm
Allow +14.2(3...) if used in this form in subsequent
work, provided not evaluated as a decimal (at any
stage)

sin EFG = EG x sin 65(°) / 6-4 M2 | F.T. their derived EG’ (not 2-7, 3-2, 6-4 or spurious

OR EFG = sin(EG x sin 65(°) / 6-4) EG).
Award M1 for sin EFG/ EG = sin 65(°) / 6-4
OR EG {sin EFG = 6-4/ sin 65(°)
F=32{-29.....5) Al Dependent on previous M2.
13. (Numerator) Sight of 3x{2x-3) B1
(Denominator) Sight of (2x - 3) (2x+ 3) B2 | B1for(2x..... 3)(2x.... 3)
3 B1 Mark final answer.
2x+3 F.T. provided at least one previous B1 awarded AND
provided simplification required.
14.(a) 2% {x—1)x{2x+ 3) xsin 30° [= 6] OR B1 Use of ‘Area = ': ab sinC’.
¥ % (2x% + 3x — 2x — 3) x sin 30° [= 6]
2 +x-3(=6x2x2) B1 Correct expansion of brackets and correct collection
of x terms. May be implied within equation.
2 +x-27=0 BA1 Must be convincing.
14.(b) (x=) =112 —A2H=27)] M1 | This substitution into the formula must be seen
2(2) for M1, otherwise award MOAOAD.
Allow one slip in substitution for M1 only, but must
be correct formula.
{x=) 1 +N217 A1 Can be implied from at least one correct value of x
4 evaluated, provided M1 awarded.
{x=) —3-93 AND 3-43 A1 Both solutions required.
Using trial and improvement
Award B3 for a method teading fo both soltutions,
namely x =-3-93 AND x = 3-43, otherwise B0.
An unsupported answer gains zero marks.

14. (¢) (AC =) 2-43 {cm) B1 F.T. their derived x' provided one positive and one
negative solution.

Length cannot be negative / must be posifive. E1 Accept any valid explanation, e.g.

x—1>0, so x>1,
x cannot be negative {as x - 1 must be > )

15. (a) y=Ffx)— 3 B1

15. (b} y=—f(x} B1

15. (c) y=f{x—10) B1

3300UB0-1 WJIEC GCSE Mathematics — Unit 2 HT MS AZ1/CB
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2. (a) —4 -2 B2 B1 for each
2. (b) At least 5 correct plots and no incorrect plot. P1 FT ‘their (-1,-4) and ‘their (1,-2)
Allow £ ‘Y2 a small square’.
A smooth curve drawn through their plots. c1 FT ‘their 7 plots’

OR a curve through the 5 given points AND

5 (-1,-4) and (1,-2).

Allow the intention to pass through their plots (within
1 small square, either horizontally or vertically of the
point).

2.(c) —2-6 AND 1-6 B1 Strict FT ‘their curve’ only if exactly two paints of
intersection with the x-axis.

Answers must be written to one decimal place.
Allow + ‘up to but not including 1 small square’.
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10. Sn—7>n+26 orequivalent. B2 | AwardB2for5n—7>=n+19+7.
Award B1 for one of the following:
e Sightof 5n—7
o Sightofrn+ 26
e Sightofr+19+7
(Least number of apples Twm picked =) 8 B2 | An answer must be given following work from an
inequality.
Award B2forn=9.
FT for B2 or B1, from ‘their inequality’, if of equivalent
difficulty (must be at least 3 terms, with at least 2 ‘n”
terms and a constant).

Possible scenarios:

15t B2 2nd B2
| . B2 awarded B1 awarded
nequality used - )
for: for:
Sight of
e dp >33
e 12> 33 or equiv
Sn—7>n+26 o 4
B2 awarded * 8(25)

One slip in solving
the inequality, but

final answer
rounded comect!
Sight of
Sn—7>n+19 e dn > 26
B1 awarded » 12> 26 Or equiv
7 4
» B{-5)
o>+ 26 One_ slip m_solvmg
the inequality, but
B1awarded final answer
rounded comectly
Sight of
Sn—7<n+26 e dn <33
B1 awarded » 1< 33 or equiv
4

Unsupported answers or no inequality shown
If BO BO, award SC1 for an unsupported answer of 9
without showing any working or no inequality shown.

Use of equations
If an equation is used throughout, a possible first B1

{see bullet points) and then BO is awarded.

If B1 for an equation is awarded (see bullet points), a
second B2 or B1 could be awarded if there is
evidence that the equation has then been turned to
an inequality (e.g. n> 825, so answer is 9).

If an inequality is shown and then equation used,
B2 B2 is possible.
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i e G S L LU Unsupported carrect answer is awarded full marks.
12
772 —4x(59)X (- 13) M1 | This substitution into the formula must be seen for
X = 2%(59) M1, otherwise award MOADAD.
Allow one slip in substitution for M1 only, but must be
carrect formula.
743117 Al Can be implied from the two correct, unrounded
= “1im values of x, provided M1 awarded.
x=0-53, x = 041 A1 | CAO

Both solutions required.
Award SC3 for both roots correctly rounded using the
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14. Linesy=3x-+1, y +x=0 and x =3 all correct.

Correct region identified.

B2

B1

B1 for any 2 correct lines.

Ify =13 and any other vertical or horizontal line shown
e.g.y=x 3orx=-3 donot award a mark unless x =
3 is selected for the region or clearly labelled.

Strict FT provided B1 awarded.
Accept indication by ‘shading out’.
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3 marks

k1 until 2" error.
1.(a)
7T+ 5x—10=3x+8 orequivalent. BA1 Bracket must be expanded or correct division by 5
egx—2=3x+1 (butnot x—2=3x+1)
5 5 5
2x=11 OR -11 = -2x B1 | Or equivalent
Correctly simplifying the equation to a single x term
and number term (e.g. 2x—11=10).
x=11 or 55 orequivalent. B1 | Mark final answer.
2 Correct answer implies B1B1B1.
Donotallow —x=_11l orx=_11
2 -2
A final answer of ‘11 + 2" is B1B1B0.
If FT leads to a whale number answer, it must be
shown as a whole number. Otherwise, accepta
fraction.
Allow any decimal answer to be rounded or truncated
to 1 or more decimal place.
Allow B1B1B1 for a correct embedded answer BUT
only B1B1BO if contradicted by x = 11 or equivalent.
2
MNote:
12 —24=3x+8 BO
9x =32 B1 (FT)
x=320r35(55...)or3-6. B1(FT)
9
If no marks awarded, award SC1 for sight of one of
the following:
* 5x-10
o 12x—24,
1.(b) 2f=13-h or h—13=-2f B1 | Or equivalent.
_ _ B1 Or equivalent.
J=13=h or h=13=f I\/’Iustqnot come from incorrect working.
2 -2 ] Mark final answer.
or equivalent FT only from 42f=+13 £ A.
Unsupported /= £13 £+ 4 implies BOB1 unless B2.
+2
Award B1BO for— f=A— 13 or equivalent.
2
If no marks, award SC1 for a final answer of either:
o {=(13- /)~ 2 with or without brackets
e f=(h-13)+ -2 with or without brackets
e 13— h (f= missing).
2
¢  Ah—13(f= missing).
-2
1.(c) 5(3x —7¥) B1 | Mark final answer.
Allow =5(-3x + 7y) OF 5(3x + — 7¥).
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2 marks

3@ m B1
3.(a)(ii) m'’ B1
3.(b) Tn—3 B2 | Mark final answer.

B1 for sight of 7.

Allow notation of »7 or 7xn or n x7 for 7.

Allow I for s, but penalise —1 for use of a different
letter.




Question 34 Solution (cont.)

7,8and 8

WJEC Mathematics Higher UT-June 2023 - Q3

B2

Award B2 for all three integers and no extras.

Award B1 for one of the following indicated as a final
answer:

7, 8, 9and only one other incorrect value
for two correct with no incorrect value

709

7,7-5,8,85 9

sight of 6.5 < 1 < 9.5 or equivalent

14,16,18

14,15,16,17 18.

Allow B2 for correct embedded answers of 7, 8 and 9
(e.g.sight ofonly2x7=14,2x8=16,2x9=18
with no other calculations) BUT only B1 if
contradicted on answer line (e.g. 14, 16, 18 for the
example above).

2 marks
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12.0a) 2(2x +3)(2x — 3) B3 Award B3—1 tor a comrect answer tollowed by further
incomect work.

Award B2 for the sight of any one of the following:
¢ (dx+6)(2x —3)

(dx —0)(2x +3)

8(x+3/2)(x-3/2)

(2x +3)(2x - 3)

2(2x +3)(2x + 3)

2(2x —3)(2x - 3)

Award B1 for the sight of any one of the following:

e 2(4x? —9)

e B(x?-9/4

e (dx +0)(2x +3)

¢ (dx —6)(2x —3)

o (x+3/D(x-3/2)
If no marks:

Allow SC2 for (2v2x + 3v2)(2v/2x - 3V2) 0.e. OR
other valid, equivalent ‘factorisation’, e.g.
(8x —12){x + 1.5) o.e.

Allow SC1 for (V8x + VI8)(vEx — V18) o.e.

12.(b) 3/2 AND-3/2 B1 Or equivalent for either roots.
FT if possible, provided exactly 2 possible distinct
solutions.
12.{c) A positive quadratic curve passing through B2 | FT for x-axis intersections, provided exactly 2
(0,-18) as a minimum with -18 indicated on possible distinct solutions.
the y-axis AND passing through (—3/2,0) and
(3/2,0) which are indicated on the x-axis. Award B1 for any one of the following:

A positive quadratic curve passing through (0, —18)
as a minimum with —18 indicated on the y-axis

OR
~| | A quadratic curve (either positive or negative) passing
| / through (—3/2,0) and (3/2,0) which are indicated on
/ the x-axis.

frs E If the conditions for B2 are met, then only allow B1 for
/ concave and/or convex curvature above the x-axis.




Question 36 Solution

13.(a) (Area of triangle =) 4 % 4x x (2x — 1)

Bx®—4x 3 .
5 -7 o equivalent

16x* —8x—3=0

W11

m1

Al

WJEC Mathematics Higher Ul - June 2023 - Q13

Allow award ot M1 1T brackets omitted.

Accept equivalent e.g. using area of rectangle = 1-5.

Expanding brackets and equating.

Clearing fractions and equating to zero.
Must be convincing.

7 marks

13.(b)(i) (4x — 3)dx+ 1) [=0]

=

1
L[]
=
=
o
=

1

|
==

M2

Al

Solution may be seen in part (a). If seen in both, the
work in the answer space for part (b){i) takes
precedence.

M1 for (dx ... 3)dx ... 1)

M1 for two brackets which multiply to give

165" — 8x + & OF 16x* + mx — 3.

Strict FT from M1

Using guadratic formula

_, —(-8) + /CBFA16)(—3)
(x =) e M1

For M1, aliow one error, in sigin or substitution, but

not in formufa.
_ 8++258
- 3z

Af

¥x= 7 orx=—7 (both answers required) A1l

Do not allow a trial and improvement method.

13.(b)ii) (BC=2% 3-1=)0'5 (m)

AND a valid statement
e.g. length cannot be negative; length must be
positive.

E1

Solution may be seen in part (a) or (b)(i). If seen in
both, the work in the answer space for part (b)(ii)
takes precedence.

FT ‘their x’ provided an equivalent decision is
required i.e. one value of x is greater than 3 and the
other is less than 1.




Question 37 Solution WJEC Mathematics Higher Ul - June 2023 - Q14

4 marks

14.(a)(i) 2:5 BA1

14.(a)(ii) Atleast 6 correct plots and no incorrect P1 FT ‘their (0-5, 2-5).

plot. Allow ‘£%% a small square’.

A smooth curve drawn through their plots. C1 FT ‘their 7 plots’
OR a curve through the 6 given plots and through
(0-5, 2-5).
Allow for the intention to pass through their plots
(x 1 small square harizontal OR vertical).
The curve should NOT intercept the y-axis.

14.(b) Two correct readings from their graph. B2 | Forreference, x =04 AND 2'6 to 1d.p.

B1 for one correct reading.

Strict FT ‘their graph’.

If more than two points of intersection, award B1 for
one correct answer, B2 for a complete set of
answers.

If no marks, award SC1 for drawing the line y = 3.
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6 marks

10.

Sight of 12x+ 4y =180 or equivalent
AND 26x+ 7y =360 or equivalent

Method to eliminate one variable
e.g. equal coeflicients AND appropriate intention to
add or subtract or use a method of substitution.

First variable found x=9(%) ar ¥ =18(°)

Substitute to find the 2" variable.

Second variable found.

B2

M1

Al

m1

Al

x and y terms need to be collected for B2.

If B2 not awarded, award B1 for one of the following:

e 12x+4y=180 or equivalent
e 13x+ 5+ 8+ Ty=1360
e 26x+ 7y =360 or equivalent

FT ‘their equations’, provided of equivalent difficulty.

Allow one error in one term (not the term with equal
coefficients).

CAO (for their equations).

FT substitution of their ‘1 variable' if M1 gained.

No marks for ‘trial and improvement’.
Mo marks far an unsupported answer.
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4 marks

11.
Correct equation e.g.
50x+ 10 —21x+9=9x3x 3

(15) 15)

(29x+19=135)  29x=116

x=4

B2

B1
B1

FT until 2" error.

Award B1 for one of the following:

e 1 errorin one term

e  Sight of 5(10x +2) AND — 3(7x — 3) or

equivalent

e Sight of 50x+10—-21x + 9.

Subsequent work may show use of common
denominator in order to award the B2,

Mark final answer.
Award the final BO for %

If FT leads to a whole number answer, it must be
shown as a whole number. Otherwise, accept a

fraction.

Allow B2B1B1 for a correct embedded answer BUT
only B2B1BO0 if contradicted by x = 4 or equivalent.

Note 1:
S50x+ 10 —21x—9=135
(15) (15)
20x =134
x =134
29
Note 2:
50y +10—-21x+9=9
(15) (13)
29x =-10
x =10
29
Note 3:
50+ 10 —2Ix—9=9
(15) (15)

B1 (one error —9)

B1
B1

B1 {(oneerror=9)

B1
B1

BO BOBO (2 errors 9 &9)

Award B2B1B1 for unsupported answer of 4, or for an
answer which has come from a non-algebraic

method.
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4 marks

12.
x=2 orequivalent
¥=3 orequivalent
y=—x+1 orequivalent

B1

B2

Accept in any order.

Accept ‘<.

Accept ‘<.

Accept >’

B1 for one of the following:
o y=—xtlory<—x+tlorys—-x+1
o y=kr+1lory>kry+1 (withk+-1and

eitherk<0ork=1)

o yrx—xtcory>—x+tc(withec#1)
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Unit 1: Higher Tier Mark Comments

4, Check diagram for answers
Sight of 7{(x + 8) or equivalent AND B1 | Brackets must be seen unless implied in later correct
Sight of 3(x + 1) or equivalent. working.

FT ‘their expressions’ provided of equivalent difficulty.
T(x+8)+3(x+1)=89 orequivalent. B1 | Equating the sum of their two area expressions to 89.

Tx+56 +3x+3=89 B1 Correct expansion in an equation.
10x= 30 B1 | FT only from av+ b +ex + d= 4k, provided working
with area.
x=3 B1 | FT from any equation of the form £ = g.

Answer mustbe » —1 on FT.

Accept an answer rounded, truncated or as an
improper fraction (if not whole number) on FT.
Mark final answer.

If the first BO ar B1 awarded, then award an additional
SC2 for x =3 clearly identified as a final answer
if no correct equation shown.

Award full marks if x = 3 given and correct equation
shown.

If an incorrect equation shown and correct answer on
FT given {(with ar without workings shown), award the
final BOB1B1 marks.

4. Afernative method Check diagram for answers.
Sight of 7(x + 8 + 3} or equivaleni AND B1 Brackefs must be seen unless implied in later correct
Sight of 3(7 — 1 —x) or equivalent. working.

FT their expressions’ provided of equivalent difficufty.
Tx+8+3)-3(7—1—x) =89 orequivalert. | Bi1 | Equating the difference of their fwo area expressions

to 89.
Ix+ 77— 18+ 3x =89 B1 | Correct expansion in an equation.
10x = 30 B1 | FT only from ax + b +cx +d = k, provided working
with area.
x=23 g1 | FT from any equation of the form fx = g.

Answer must be > =1 on FT.

Accept an answer rounded, truncated or as an
improper fraction (if not whole number) on FT.
Mark final answer.

If the first BO or B1 awarded, then award an additional
SC2 for x = 3 clearly idertified as a final answer if no
correct equation shown.

Award full marks if x = 3 given and correct equation
shown.

If an incorrect equation shown and correct answer on
FT given (with or without workings shown), award the
final BOB181 marks.
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3 marks

13. Correct region identified.

B3

Accept indication by ‘shading out’.

B2 for two lines drawn correctly OR three lines drawn
correctly with no region or an incorrect region
identified.

B1 for one line drawn correctly.

If there are more than three lines drawn, only award
B2 or B1 ifthe correct lines are clearly identified.

If v = 2 shown and any other vertical or horizontal
lineshowne.g x =+2ory= -2, unlessy = 2is
selected for the region or clearly labelled, do not
consider this as a correct line.

Minimum length of a line must be 2 cm.
For a line to be considered cormrect, # must be so for
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answer ot U 882/(16...).

2 marks

16.(a) Cosine curve with appropriate orientation and B2 Ignore curve shown for values x< 0° or x> 360°.
position Accept 180° as mid-way between 0° and 360° if
AND unlabelled.
passing through (0°,1), (90°,0) and (270°,0) and Accept 360° as unlabelled provided the sketch does
approximately (180°,-1) and (360°,1) not exceed 360°.
AND
90(°), 180(°), 270("), 360(°) indicated on the x-axis B1 for:
AND s General cosine curve with appropriate
-1 and 1 indicated on the y-axis. orientation and appropriate position (ignare
missing or incorrect labelling) OR
1 * A continuous graph passing through (0°,1),
i (90°,0) and (270°,0) and approximately
; (180°,-1) and (360°,1) AND 90(°)-270(°),
4 L P — A = indicated on the x-axis AND -1 and 1
| indicated on the y-axis.
Accept 180° as mid-way between 0° and
! 360° if unlabelled.
" Accept 360° as unlabelled provided the
sketch does not exceed 360°.
16.(b) lgnore any angle outside of the range 0° < x < 360°.
60(°) AND 300(%) B2 | Note B2 for 60(°) AND 300(°) and no other angle

within the range 0° < x < 360°.
Allow embedded answers.

If not B2, award B1 for either of the following:

« G0(°) AND 300(°) and one incorrect angle within
the range 0° < x < 360°

« G0(°) OR 300(°) and up to one incorrect angle
within the range 0° < x < 360°

If B2 or B1 awarded, penalise -1 for each further
incorrect answer.

Radians Gradians

" 3 or ]
60 1-047 66-666...
300° 358-952... | 293-333...
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approximation.

5 marks

19. 6x2+19%x +1=0

) + /(197 —a4x6x1

2X6

_ —19++337

X 12

x = =0-05 with x = =3-11 (answers to 2dp)

B2

M1

A1l

Al

‘= 0' required, but may be implied by an attempt to
use the quadratic formula orifa =6,b =19, c =1
used in the quadratic formula.

Award B1 for sight of 7x2 + 21x(+1) AND x2 + 2x

This substitution into the formula must be seen
for M1, otherwise award MOAQAO.

FT ‘their derived quadratic equation equated to zero’
provided of equivalent difficulty (&, b and ¢ must be
non-zero). No FT from 7x% + 21x +1 = 0.

Allow one slip in substitution for M1 only, but must
be correct formula.

This can be awarded as a single attempt which may
be seen anywhere in the solution for solving their
quadratic equation equated to zero.

Can be implied from at least one correct value of x
evaluated (not necessarily rounded to 2dp), provided
M1 awarded.

CAO for their quadratic equation.

10
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9. (a) 45x+ 23y=89520 or 23y+45x=289520 B1 May be seen in part (b) as long as not contradicted by
an incorrect equation in part (a).
Award B1 if 89520 or 45x + 23y seen in the table in
(@), but 45x + 23y = 89520 seenin (b).
9.(b) No marks for ‘trial and improvement’.
No marks far unsupported answers.
Answer lines take precedence.
Method to eliminate one variable M1 FT ‘their equation’ from (a) if of equivalent difficulty
e.g. equal coefficients AND an appropriate intention (e.g. both the coefficients of x and y are # O and £ 1).
to subtract or add {whichever is appropriate) or use a Allow one error in one term (not the term with equal
method of substitution. coefficients).
First variable found
(The number of seated tickets sold, x=) 1560 or Al | CAO
{The number of standing tickets sold, y =) 840
Second variable found. Al FT substitution of their ‘1= variable’ evaluated

correctly, provided M1 gained.

If both correct answers are seen in working space,
but contradicted on answer lines, award M1A1A0Q.
Treat reversed answers as a slip (M1A1A1).

4 marks




