WJEC GCSE Mathematics and Numeracy (Double Award) — Solutions Pack

REVISE
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2.07 — Algebraic vocab, substitution & simplifying

Mark schemes for the 2.07 question pack
Spec211, 212, 213, 217 —Unit2
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Mark schemes for the 14 questions in the corresponding revise.wales question pack
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mark schemes. Pack layout © revise.wales.



Question 1 Solution

WJEC Mathematics Higher UT- Nov 2018 - Q16

4

B

(X#2)

16, (Numerator) (4X+1)(Xx - 2) B2 | B1for(4x..... HX....2)
Allow equivalente.g. (X ..... 0-25)(4x ... 8)
(Denominator) 4 (X —2) B1
4Xx+1 or X+ B1

Mark final answer. FT provided no more than 1

previous error and provided simplification required.

4 marks



Question 2 Solution WJEC Mathematics Higher U1 -June 2019 - Q15

3 marks

15. (a) 3V5 B1
15. (b)) 4 X V49 — 27T X 3 — 27 x 3+ /9 M1 | Allow one incarrect term.
ordX 7 — 221 — 2V21 + 3 V77 isinsufficient for 49 .
or equivalent \/§\/3_ is insufficient for \/@
Allow V73 or V37 forv/21.
31 —4v21 Al \ﬁ\ﬁ or \E\ﬁ ia inaufficient for \/ﬁ




Question 3 Solution

WJEC Mathematics Higher Ul - Nov 2019 - Q13

M. Ta1id? OR I=kid? orequivalent B1 |Alowakfd?
5=k/220R k=20 M1 M1 implies B1.
F.T. (for possible BOM2 AD) foruse of Ta d2 or [
alldrwithn>0and n#2.
I=20/d? OR I=20/0'52o0r equivalent M1
=80 (Iux) Al 1 cao.

Useof fa1/d, leadingtof=10/d (or an
answer of 7 = 20 (lux)) is awarded BO FT M2 AD.
Use of T d?, leadingto /= 1-25 d? (oran
answer of 7 = 0-3125 (lux)) is awarded BO FT M2
AD.
Use of [ o 1/d, leading to [ = 542 /Nd. (or an
answer of 7 = 10 (lux)) is awarded BO FT M2 AD.

12. CAD = 2x B1 Check diagram. (If this is the only B mark
awarded, then 2x marked on diagram must be
unambiguous. Otherwise, ignore spurious angles
on diagram.)

{Reason =) Alternate segment (theorem) E1 Dependent on B1.
Allow ‘opposite segments’. Do not accept
‘alternate angles’ or ‘opposite angles’.

BCD=180-3x OR BCD=3{B0-x) B1 F.T. 180 = (x + ‘their CAD’). Must be in simplest
form.
Mark final answer
e.g. donot accept 60 —x or x =60

(Reason =) Opposite angles in a cyclic quadrilateral E1 | 1 BO, E mark may be awarded provided there is a

{(add up to 180°) clear attempt to apply the circle theorem.

13.(a) 482 +Bx — 48" + 12x —12x + 3 B2 | Accept 48x% + Gx— (48x%2 — 12x + 12x = 3)

OR 48x? + 6x — 48x% + 3. or 48x? + 6ix — (48x2 — 3)

B1 for 16x2 [- 4x + 4x] — 1
or 48x% [~ 12x + 12¢] - 3
or — 48% [+ 12¢ — 12x] + 3.
CR
B1 if one error or incorrect (or extra or missing)
term within entire expression.
{An incarrect term may be implied
e.g. — 24x implies — 12x — 12x).

Gy +3 BT | Must be convincing.
For last B1, do not accept
4827 + 6x — (482 = 12x + 12x = 3) or
48x” + 6x — (487 — 3) withaut further correct work
seen before final 6x + 3.
If no work seen in (a), allow marks in (@) for work
shown in (b)

13.(b) —1or—3 or—0.5 or equivalent B1 Mark final answer.

2 6

4 marks



Question 4 Solution WJEC Mathematics Higher UT- Nov 2019 - Q17 4 marks

17. (Numerator) (2x-5)(x-4) B2 |Blfor(2r....5 x...4
(Denominator) 2(x—4) B1
2r=5 or x-5  orequivalent. B1 | Mark final answer.
2 2 F.T. provided no more than 1 previous error and

provided simplification required.

Alternative method:

(Numerator)  (x— 52) (2x - 8) B2 | Bifor(x ... 52) (2¢ ... 8)
2x—5 or x—5  orequivaient. B2 | Mark finai answer.
2 2 F.T. provided at least B1 awarded, no more than

1 previous error and provided simplification
required.

18.

{P[same colour] =)

1016 x 815 + 6/16 x 5/15 or equivalent M2 | M1 for sight of any correct product.

OR

(P[different colours] =)
10/16 x 6/15 + 6/16 % 10/15 or equivalent.

=120/240 or equivalent Al Award for the answer to either probability (total).
Mark final answer. Do not ignore incorrect
cancelling.

If both probabilities are evaluated, accept 240
written as 16 x 15.

If MOADQ, award SC1 for an answer of 136/256 or
120/256 (method ‘without replacement’).

Yes' with explanation {must refer to the ‘other’ E1 If M2A0 or SC1 awarded, then award
probability) E1 for ‘No’, provided only one answer evaluated
{from calculating products), and a valid
explanation given based on

P[same colour] + P[different colours] = 1

or

E1 for “Yes’ if both probabilities {incorrectly)
evaluated and

‘their P[same colour] = ‘their P[different colours]

EOQ if both probabilities evaluated and

‘their P[same colour]' + ‘their P[different colours]
#1

with ‘their P[same colour] # ‘their P[different
colours].

3300U50-1 WUEC GCSE Maths — Unit 1 HT MS A19/DM
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WJEC GCSE MATHEMATICS

AUTUMN 2020 MARK SCHEME

GCSE Mathematics

Unit 1: Higher Tier Mark Comments
1.(a) 5n-3 B2 B1 for sight of 5n.
Mark final answer.
1.(b) 17 B1
1.{c) 2n+ 2 OR 2(n+1) B2 If 2n + 2 is not their final answer allow B1 for sight of
2n + 2 in earlier work.
B1 for a correct answer not simplified or inconmectly
simplifiede.g. n+n+ 2.
2.(a)()
A B
e B1
2.(a)(ii)
A B
[ B1
2.(b) A valid statement. E1 Allow e.g. (set) C is a subset of (set) A
e.g. 'all multiples of 6 are also multiples of 3’ ‘it is a multiple of 3
‘because 3 goes info 6, ‘6, 12, ... are also mulliples of 3'.

‘6 is a multiple of 3.
‘3 is a factor of 6.

3.(a) 9 -7 B2 B1 for each.
3.(b) At least 6 correct plots and no incorrect plot. P1 FT ‘their (-2,9) and ‘their (2,-7)
Allow + "% a small square’.
A smooth curve drawn through their plots. C1 FT ‘their 8 plots’.
OR a curve through the 6 given points and {(-2,9) and
(2,-7)

Allow intention to pass through their plots.
{x 1 small square horizontal or vertical.)
3.(c) Line y = 1 drawn B1 Must be at least 2cm long.

-0-8 AND 4-8 B1 FT intersection of ‘their curve’ with ‘their y = 1’ only if
exacily two points of intersection and y # 0.

If curve drawn, but no line drawn, allow a FT from
intersection of 'their curve’ with the line y = 1 only if
exacily two points of intersection for BO B1.

Allow £ '1 small square’.




Question 6 Solution

WJEC Mathematics Higher Ul - Nov 2020 - Q14

1 marks

12. 6 (2x +1) -4 (3x - 5) as a numerator within a M1 [ Allow intention of brackets,
single fraction 0. 0x2x+1-4x3x-5
(3x—5) (2¢ + 1) as a denominator M1
h26/ (3x - 5) (2x + 1) A | CAO.
Allow 26 / (6x* —7x — 5)
{If expanded, the denominator must be correct.)
If M1 M1 A1, penalise further incorrect work —1.
If no marks awarded, then SC1 for sight of 286.
13. {Linear scale factor =) *v {1280/ 20) (= 4) B1 Or equivalent.
Accept a method based on ratios
eg. 1:4{from20:1280=1:64=1:4%
{1280/ 20) % 2-3 M1 FT their derived scale factor {from *v).
=9-2{cm) Al
e eeeee e enea e e eeea e enaneec|eeee . BCY for an answer of 18.4 (using s, of 8, from ¥84),
Alternative method (using reciprocal scale factor)
(Linear scale factor =) *N(20/ 1280) (= 1/ 4) B1 Or equivalent.
Accept a method based on rafios.
2:3+3N(20/1280) OR 1/%(20/1280) x 2-3 M1 | FT their derived scale factor (from ).
=92 (cm) At
14.{(a) 10x=8-121212..... M1 Or x and 100x, or equivalent. Or a complete
and 1000x = 812-1212. ... alternative method.
with an attempt to subtract on both sides
804/990 (= 402/495 = 134/165) A1 | An answer of 80-4/99 gains M1 only.
ISW
Alternative method
08+ 0-0121212..... = 8/10 + 12/990 ar equivalent M1
BO4/G90 (= 402/495 = 134/165) Al | ISW
14. {b) 6vZ B1
14.{c) 7=x3+7V5-3x=2¢5-_2(N5)7 orequivalent | M1
=11+ +5 Al Mark final answer.
Accepl 11 + 1+5.
If no marks awarded, SC1 for 3 comrectly simplified
termsi.e. 21, 795, — 65, — 10.
15.
FG = HG (since G is the midpoint of FH) B1 Do not accept indications on the diagram.
EG is a common side B1
Angle EGF = Angle EGH (since EG and FH B1
are perpendicular)
SAS (or two sides and the included angle) B1 FT from B2 previously awarded. Must be convincing.
8o that EFG and EHG are congruenttiangles. | [ Do not allow two sides and an angle’. ...
Allow alternative method
o FG =HG (since G is the midpoint of FH) B1 Do not accept indications on the diagram.
s EGis acommon side B1
e FF = EH using Pythagoras B1 Must be convincing. An unstupported statement that
EF = EH, or that triangle is ‘isosceles’, is insufficient.
B1 FT from B2 previously awarded. Allow RHS.

585 (or all corresponding sides equal)
so that EFG and EHG are congruent friangles.

Must be convincing.




Question 7 Solution WJEC Mathematics Higher Ul - Nov 2020 - QI8 2 marks

16. FT until 2" error for equivalent level of difficulty.
Sight of 4y? =3 + my”’ B1 | Squaring.
Allow 22 y? or (2y) for 4y°.

B1 | Isolating terms in 3.
FT a formula with three or more terms AND with at

least two terms in y°.
y'=3/(4-m) OR y'=—3/{m—-4) B1 | Isolating 3*.

(4-m)yy’=3 OR 4y’—my’=3 orequivalent

¥ =i\{[3/(4—m)] OR ¥ =i\"[—3/{m—4)] B1 | Taking square root.
Allow omission of +.

17.(@) y=f(x)+5 B1 | Correct notation required.
17.(b) v =—f(x) B1 | Correct notation required.

18. Sight of x = (3} xr OR x=~{rrr%) or B1 | Allow an equivalent expression,
equivalent e.q. r=Xx/(Nmorr=~(fm.

Allow use of 3.14 for .

Convincing concluding argument E1 E1 depends on B1.
e.g. X is irrational since  (and therefore ~m) is Accept
irrational. e.g. multiplying an integer by ~ will not produce

another integer,;

multiplying an integer by ~m will produce an infinite
decimal.

Do not accept a reason based on ¥ not being a
whole number.

Consideration of a specific numerical case gains no

R S ... | S
Allow an alfernafive method
X2 and m r° both seen WITH a related staternent ET | Forx? = allow an equivalent equation,
about eg r=x2/m
s squares of infegers, or Allovr use of 3.14 for .
e rational / irrational numbers, or Do not accept a statement that 3.14 2 is nof an
e (infinite) decimal numbers. infeger orthat 3.74 # Is irrational.
e.g
2 for 3.14 r’) cannot be a square number;
muittiplying an infeger by m (ar 3.14) cannof produce a
square number;
T~ is irrational:
T times an infeger (squared) is a decimal (or cannof
be an infeger).
Convincing concluding argument leading fo x (nof x2) E71 | Depends on previous £1

being a non-infeger
e.g. x is irrational since x° is irrational;

x is not an integer since x° is a decimal.
Consideration of a specific numerical case gains no

credit,




Question 8 Solution

WJEC Mathematics Higher U2 - Nov 2021 - Q13

4 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 marks

14.

B2

B1for5' or 1 or 1 . or (#)3 or

12513 V125

Mark final answer




Question 10 Solution

WJEC Mathematics Higher Ul - Nov 2022 - Q4 6 marks

4.(a)

6p'q’

B2

Mark final answer
Award B1 for one of the following:

e B xp7 by qg
7 3

. 6p X g

. 6Xp7g8

. Bplg

. 6}?'”@'8

o kp'q® (k#00r6)
e Sight of 6" AND 4° in an expression (e.g. 6y’
+q').




Question 10 Solution (cont.) WJEC Mathematics Higher UT- Nov 2022 - Q4 6 marks

4.th) 7d +35a—6a —12a+ 14 B2 | Award B1 for one of the following:
s sightof 7d° + 35a
e sight of - 62’ — 12a + 14 (brackets must be
removed)
Note:
If7c2 +35a — B +12a—14=c+ 22a+ 14is
seen, then award B2 B2 (brackets implied).

=g’ +23a+ 14 | B2 | FTfor B2 if at least two a? terms AND at least two
a terms o be simplified.

FT for B if at least two ¢ terms OR af least fwo
a terms to be simplified.

Award B2 for 1a® + 23a + 14

If B2 not awarded, award B1 far one of the following:
s correct collection of ‘a? terms’ (1)a”
s correct collection of 'a terms’ (+23a).

This 2" B2 (or B1) is for their final answer.

A correct answer must come from comrect workings
seen, however

7d +35¢ — 6&+12a-14=d +23a+ 14

is awarded B2 B2 (brackets implied).

Mark final answer
Penalise —1 from the final B1 or B2 mark for any one
of the following:
s incorrect subsequent working
s any attempt to equate their expression to
zero {(and attempting to solve)
s incorrectly factorising

Note (sign error):
Award B1B2 for
7 +35a—62 + 12a+ 4= +47a+ 14
7& +35a—-6d + 12a— 4= +47a— 14
T +35a—-64—12a—14=a*+23a- 14




Question 11 Solution

WJEC Mathematics Higher Ul - Nov 2023 - Q16

2 marks

16. (@)(i) 16 B1
ii L B1
16. (@)ii) —
16. (b) 100x =7-141414..... M1 | Orxand 100x, or equivalent. Or a complete
and 10000x = 714-1414.... alternative method.
with an attempt to subtract on both sides The multiplied decimals must be correct.
707 707
5900 A1l An answer of oo Jains M1 only.
ISwW
16. (b)_Akernative method
7 14 . M1
0-07 + 0-:00141414..... =— +—— orequivalent
100 9900
707 A1 | IswW
9900
345 B2 B1 for one of the following:
18.() =~ e anumerator of 3v5
N CE S
e FO 7z i.e. for one step of
]
simplification of surds (but not for 47{ )
e sightof1-5VE (from vZ- 255).
16. (d) An appropriate irrational number within the B1 e.g. 2m, m+ 3,40, 3v5, 8 — V2.

required range

Ighore additional irrational numbers within range.

BO for multiple answers, unless all are irrational
numbers within the required range.
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17. 4n* —2n—2n+1[+7]  or equivalent B2 | Correct expansion of brackets and intention to add.
B1 for one of the following:
« 3 correctterms (and 1 incorrect or missing
term)
e 4 correct terms, but no intention to add
o 4nr+ikn+1[+7) k40,4

4n' —4n+8 or 4(;!12 -n+2) E1 Factorisation is not explicitly required for this mark,
AND concluding statement, e.g. provided statement is convincing.
“4 is a common factor”
“The expression is a multiple of 4” If BO, award SC1 for a concluding statement resulting
from an expansion of
4+ 147

Award no marks for trialling numbers.




Question 13 Solution
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3 marks

13.
6412 + 8n+ 8n+ 1[— 3] or equivalent

64n + 16n— 2 AND concluding statement

OR 2(32m2 + 8n—1)

B2

E1

No marks far only trialling numbers.

Correct expansion of brackets.

B1 for 3 correct terms in an expression {and 1
incorrect or missing term).

Factorisation is not explicitly required for this mark,
provided statement is convincing
e.g. all terms are even

If no other marks, award SC1 for a concluding

statement (or factorisation) resulting from an
(incarrect) expansion
e.g.64n— 2, 164+ 32n -2

If no marks awarded, SC2 for a complete non-

algebraic proof

8n + 1 is odd

odd? = odd

odd — odd = even (and concluding statement)




Question 14 Solution
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4 marks

15, 5-5/3 +vV3 -3

21343

(=2-4/3)

(-)9/3

B2

B1

B1

Correct expansion of brackets.
B1 for 3 correct terms in an expression (and 1
incorrect or missing term) but not if there is

subsequent incorrect evaluation of a term e.g. if 5@
is given as v 15.

\/5 is insufficient for 3 {unless 3 implied by further
working).

Mark final answer.
FT for equivalent difficulty (requiring collection of

constants and terms in \/§).




