Factorising

Surds

Expanding brackets

quadratics

Simplifying expressions

Answers

Q1

Q2

Q3
Q4
Q5

Q1
Q2
Q3
Q4

Q1
Q2
Q3

Q1

Q2

Q3

Q4

Qb5

Q6

Introduce

5+/35
J30

3

11+7/5

61+27/3

ﬁ+2

2

m?2+ 11m+ 18
8a2 + 22a + 15
A4z? - 3- 27

36m2 - 60n + 25

(y +4)y+5)
(x+ 4)(x-5)
(w-6)(w-9)

sparxmaths.com

Q1

Q2

Q3
Q4

Q1

Q2
Q3
Q4

Q1
Q2
Q3

Q1

Q2

Q3

Transition Workbook GCSE to A-level

Strengthen

74 -40 /3

1+5/3
10

3/7-7

13/3

24d2 + 38d + 10
23+ 422 +8x+ 5
15n2 + 31n +43
$3-12-22t + 40

(x+ 4)(x-4)
2r+1)(r+7)
bz + 2)(xz+ 4)

2x - 35

Deepen
al 167
Q2 6+3/1
@3  5/h-1
Q4  9/3.13

2

Q1 4023 + 3822 - 131z + 60
Q2 a=5,b=-3,c=6

1 1
Q3 +
64y3

12523

Q4 Equivalence correctly

shown, for example
through expanding brackets
and simplifying both sides of
the equivalence.

Q1 (7h + m)(7h - m)
Q2 (5-b)b-2)
Q3 10n(2k - 5n)

Q1 a=3,b=21¢c=24
Q2  8nrd(t+ 6)

Q3 a=2,b=-3, c=-20,
d=4

Sparx Maths



Operations with
algebraic fractions

Solving
quadratic equations

Linear simultaneous

Quadratic graphs

equations

Straight-line graphs

Answers

Q1

Q2

Q3

Q1
Q2
Q3

Q4

Q5

&)
Q2
Q3
Q4

Qa1
Q2
Q3
Q4

Q1

Q2

Q3

Q4
Q5

Introduce

—
(6]

<

37n + 14
35

rz=9and z=-5
y=2and y=-5

w=2andw=6

m=£andw=§
—landm=5

m=7

(2, 0) and (6, 0)

r=-28and z=1.8
r=-2and z =1

a) (xz+3)% +2

b) (-3, 2)

r=3,y=4
x=4,y=2
a=3,b=5
z=1,y=2

y=-5z+3

y=%az+5

-1

y=3zx+4
y=5x-7

sparxmaths.com

Q1

Q2

Q3

Q4

Q1

Q2

Q3

Q4

Q1

Q2

Q3
Q4

Q1
Q2

Q3

Q4

Q1

Q2

Q3
Q4

Transition Workbook GCSE to A-level

Strengthen

r=-0.15and r=1.48

(-4, -26)
3%
2' 4
(1,-13)
x=-Tand x=2.5

y=3x-10
y=3x+5

Q1

Q2

Q1

Q2

Q3

Q4

Q1
Q2
Q3

Q1

Q2
Q3
Q4

Q1

Q2
Q3

Q4

Deepen

3z-11
(6 -2)(6 + 2)

5x + 49
z+7

r=-2and =18
2

n=§

=-10, b= 29
a) (8, -1)
b) O

x=5y=-3
z=3,y=4,a=1
r=4, y=1
r=6y=2

Sparx Maths



Right-angled
trigonometry

Further
trigonometry

Answers

Q1
Q2
Q3

Q1
Q2
Q3
Q4

Introduce

4.2 mm
45 cm
49°

11.7 cm
10.Tm
41.7°
77°

sparxmaths.com

Q1
Q2
Q3

Q1
Q2

Transition Workbook GCSE to A-level

Strengthen

18.28 m
40.2°
61.9°

3.2cm
85.6°

Q1

Q2
Q3
Q4

Q1

Q2
Q3
Q4

Deepen

45.9°
15.62 cm
79°

10.91 cm

2.2 cm

(4+7/Z)cm
30
a=16,b=3,¢c=9

Sparx Maths



Mark Scheme

Q1.

Question | Working | Answer | Mark Notes
(a) 3.4 1 Bl
(b) see graph 3 B3 for correct region identified
at end of
mark
scheme

If not B3 then award

B2 for x + v =4 drawn (with no
additional lines drawn) and a
region identified that satisfies
at least 3 of the 5 given
inequalities

If not B2 then award
B1 for line x + v =4 drawn

NB. May shade wanted or
unwanted regions: lines may be

solid or dashed
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Q2.



Question

Working Answer Mark |Notes
number
2x% =20-3x > ML - )
Maw be implied by Y =2!_ 5
second M1 Mav be implied by second
M1
252 +3x - 20(=0) ML 22 _89y+800(=0)
(2x—5)x+ 4)(=0) M1 (Zy—-25)(y—32)=0)
ar or
2x(x+ 4) = 5(x + 4)(=0) 2y(y—32)-25(y - 32)X=0)
or or
2(2x—5) +4(2x—5)=0) ¥(2y—25)-32(2y - 25)=0)
= _ 89 = ,/(-89)% —4x2x800
—32.f32 —4x2x(-20) o 2%2
2x2 e 89 = /7921 — 6400
o —3E5-160 4
4 or 89 1521 or 89 =39
o —3=./169 e 1 3 3
4 4
= =
g gy Al }'=i=1=32
2 2
dep on all method marks
5 25 Al 5 25
X=—.F=— X=—.)Y=—
2 2 2 2
x=—4y=32 x=—4y=32

dep on all preceding marks
Accept answers given as
coordinates

Total 5 marks

Q3.




Waorking |[Answer [Mark| Notes
eg o eg 5 Ml substitution of y =43+ 2x
23-2x) +x =—6x+42 | .. (-3-3Y —3—y
oo (352 w252 o520 e
27 +x"=—6x+42 10
obtamn an equation in
x only (or v onlv)
eg 9% +30x—24(=0) eg 2\'3—51'—E(= 0) M1 (dep on previous M1)
47 27 4 ft  for multiplying out and

or 3x* +10x—8(=0) or 93 —6y—195(=0)

or 3y =2y —65(=0)

allow eg 3x" +10x =8
allow eg 3y° -2y =65

collecting terms, forming

a three term

quadratic i any form of
axt+ bx+ ¢ (=0)

where at least 2 coefficients

(a or b or ) are
correct

eg (3x—-2)(x+4)(=0) eg By +13)(y-3)(=0)
—IDinlﬁz—ﬂrxix—S ziﬁf{—z}l—na‘x—si
or or
2=3 2x3

o5 s / RCEESRT )
D]‘3-x+_|_._. —goe Dt'3|t"__l 121 |=g50e
o3 L3) o3 L3)

{should give (x =) % .—4) 13
3 (should give (=)= 5)

M1 (dep on MI1) method to
ft  solve their 3 term
quadratic using any
correct method (allow
one sign error and some
sumplification —
allow as far as

eg —102 10006
6
or 2E4A5780)
6

or if factorising allow
brackets which

expanded give 2 out

of 3 terms correct)or
correct values for

x (allow 0.66(6...) or 0.67)
or correct values for y

(allow —4.33(3...))

) 13
" 1 +y=-3 eg 2x4+"-—"=-3
J ' 3

and 2("—4")+y=-3 and 2x+"5"=-3

M1 (dep on previous M1)
for substituting their 2
found values of x or y
in a suitable equation
(use 2dp or better for
substitution) or fully
correct values for the
other variable (correct
labels for x / y)

Working required

Al oe(deponMl)anda
correct quadratic (allow

coordinates) allow
x=0.66(6...) or 0.67,
v=-433(3_ ),
x=—4 y=3

Taotal 5 marks




Q4.

Q5.

Working Answer [Mark] Notes
y=x-3 x=y+3 B1 for correct rearrangement
of linear equation
eg eg M1 substitution of their linear

3 —(x—3Y+x(x-3)=9

33427 -2 +33+3) =9]

equation into quadratic in x or
v alone(even if B0 scored)

eg 3 +3x— 18 (=0)
ar

P +x—6(=0)

eg 317 + 21y + 18 (= 0)

or
YTy +6(=0)

M1ft from their substitution
(dep on previous M1) for a
complete correct method to get
a 3-term or 2-term quadratic
expression in the form

ax’ +bx (+¢) (=0)

[allow ax® + bx = ]

eg (x — 2)(x +3) (=0)

_ 1E4P —4x1x—6

2x1

eg (v + (v +6) (=0)

M1 (dep on M1) for a
complete method to solve their
3-term or 2- term quadratic
equation {m:z +hx(+e)=0) —
correct factorisation or
substitution into formula or
completing square (allow one
sign error and some
simplification — allow as far as

~1+41+24 Gr—?tm)
2 2

or forseemgx=2 x=—3 or
y=-ly=-6

x=—3.x=2 and

or one correct midpoint coordinate 18 x = -

ar '_—?
Y73

y=-1y =6

&=

A1 (depon M2) forx =2, x=-3
and
yv=—1l.y=—06 or
one correct midpoint 1e
1 7

¥= —— of y=—

2 2

Working required

Al (dep on M2) oe

Tatal 6 marks




(a) —4x=17-%0r 4dx>=8or 2 | M1 for a correct first step
9-17>4xor -8 >4xor Condone = rather than > or any
i_x}lioe or —i+x-::—1ioe other sign for this mark.

4 4 4 4
Correct answer scores full marks =2 Aloeeg —2>x
(unless from obvious incorrect (sight of correct answer in
working) working space
and just (x =) -2 on answer line
(b) y=z2 3 | B3 forall 3 correct
x=6 Allow 2<y.6=zxand x=y
VEX E2 for 2 correct
B1 for 1 correct
Allow = and > signs
SCB2: y<2. yzxand x26
Allow < and > signs
Carrect answer scores jfull marks Total 5 marks
(unless from obvious incorrect
Q6.
Q Working Answer |}iark | Naotes
| —74+3<2x<543ce0r 3 | M1 or one side of the inequality correct,
-7 3 5 re. x>—2oeorx =4
ER =X= 9 =5 osor Condone = rather than < or < or any other
—7+3<2xoeand 2x= 5+ 30e sign for the M marks.
or(x=)2ori{x=)4
T+3 . 5+3 M1
<x< or
2
—7 n 3 _ 5 n 3
2 27 2
—7+3 _5+3
or 2 < xoeand x < ——
or (x=)—2and(x=)4
Correct answer scores full marks —2<x<4 Al allow x> —-2and x=<4
(unless from obvious incorrect working) Allow [-2. 4)
(11) . 2 | M1 fi for drawing a line from —2 to 4
s -1 =3 o2 =L ¢ 1 2 3 4 3§ ¢ or (indep) for a closed circle or [ at —2
) or (indep) for an open circle or ) or [ at 4
: . : . Ounly allow a follow through for a double
68 1 oo I ended inequality
Correct Al ft for comrect diagram
diagram Only allow a follow through for a double

ended inequality

Total 5 marks




Working Answer |Mark Notes

(10x +21)(x— 1) or 3 M1 A correct method to solve
—lli\[['].l']: _4x10x-21 _ the quadratic; correct factors or
: 3210 correct substitution into the
F 1_\ T formula or can be simplified
= PE— _ + |I' 7
]D|:| +_UJ 4UU:| as far as 1 ;61+840 or
—21(=0) oe correctly completing the square.
(IM(x+2.1)x—1)1snota
correct factonisation — 1t 1s
working backwards from calculator answers.
x=)1.(x=)-21 Al dep on M1 for correct critical values
Working required —21=x=1 Al depon Ml
oeeg x>—21(and) x <1 (do not penalise “or’)
=21
or <x<] etc
10

including the open interval (—2.1. 1) or -2.1. 1]

Total 3 marks




Q Working Answer | Mark Notes
eg 3 M1 for a correct Allow M1A1
[ 2y + 3][_1- _5] oe method to find for the
the critical correct
values critical
values AND
Minimum evidence of
or . evidence for another
-7+ \( (-7)" —4x2x(-15) quadratic algebraic
2%2 formula is a two- | method that
oe term has led to
diseriminant, these:
cg
T+4{40+120
4
(must have the
£)
cg
Allow (x + ;((%i j_ g; -
or 1.5)(2x — 10) as -
7 : 7 : a correct and thte
2 x= 1) 7)) 7 15 factorisiation, cr:nlr::ecl
' ' but do not allow c'1 ll 1ea
oe 3 values
[.\:+—][.1‘—5] or
2 2x(x—5) +
unless preceeded 3(x—5) and
by division of th? correct
the quadratic by | critical
2 values
3 Al  deponMl or
['T :) 3 and ("" :] 5 for correct (2x +3)(2x ~
critical values oe | 10) and the
correct
critical

values




Working required

3
X< ——,

x=35

Al

dep on M1
for correct inequalities (must be
separate inequalities)

allow interval notation

eg [—fﬁ-—%] u(5.)

Acceptable notation: allow a
comma, space, “or”, “and” or
“1U” to link the two regions
Do not allow as a single

: . 3
inequality -3 >x>5

Total 3 marks

Q9.

Q Working

Answer

Mark

Naotes

(2x+3)x—1)=75

Bl

For wniting the correct inequality sign with a
correct calculation or correct value — this
could be mitially or sayving that

x < 6 at the end

2 +x—T78<0

M1

rearranged to form correct quadratic < 0
(allow = () or other incorrect inequality sign)
oe

(x—6)(2x + 13) (= 0)

or x=

-1= [0 —@x2x-78)

. 2x2
1y (1Y

or 2 x+— | =2 —| —78=
|k 4J |4 lJ

0

M1

first step to find critical values from the
correct quadratic

Al

x = 6 identified as critical value, 1gnore
—0.5 1f given

Al

correct mnequality

Tatal 5 marks




Q1l0.

Q11.

Q1l2.

Question Working Answer Mark Notes
(a) 1 1 Bl
(b) 2751 2 B2 Ifnot B2 then
B1 for any two correct terms 1n a
product
(€) | 2(e’—9) or M1
(2e —6)e+ 3) or
(e—3)(2e+06)
0e—3)e+3) 2 Al
(d) s bBa+r M1
m =
) Sr
m- % 3r=6a+r M1
Srm” —r=6a M1
ba 4 Al —ba
F=— or for r= — pe
Sm™ -1 —5m"
NB: to award Al we must see
F= hff in working if ﬁﬂd
Sm” -1 Sm” -1
alone 1s given as answer
Q Working Answer  [Mark Notes
(a) 4 1 |B1
3
(b) |3(x*+4x)+ 19 and 3[(x +2)* - M1 for correctly taking out a factor

2+ 1% or
( . 197

3 & +4_\'+—Jand
\ 3
,

- 1 ., 199
3| (x+2) —2‘+?J or

L
a=3and 2ab=12 ceand Ma+¢

of 3 and correctly completing the
square

or

for equating coefficients by
expanding

alx+ EJ]: +e=ax’ +2abx+bla+c

=19 or

oeor 12 for equating coefficients by using
a=3and b=——oeand . / BV B

2x%3 ax +bx+tc=a x+— | —+¢

122 | 2a da
c=- +19%0e

4x3

x+2E+7T Al accepta=3.6=2,c=7
Total 3 marks




Working

Answer

Mark

Notes

(a)

5a+8 2a+5
b4

3 -12 =12x23

eg 12x
or
egd| Sa+8)-3(2a+5)=12x23(=276)

or

o 1(5a+8) 3(2a+5)

[:23']01'
12 12

1(5a+8)=3(2a+5)

e
g 12

(=23)

M1

for clear intention to
multiply all terms by 12
or a multiple of 12

or

to express LHS as two
fractions over 12 or a
multiple of 12

or as a single fraction
with a denominator of 12
or a multiple of 12

(If expanded numerator,
allow one sign error or
one numerical error but

not both)
Accept

20a+32 6a+15

12 12

(= 23)

or
20a+32 - 6a+15

12 12

(=23)

or
20a+32-6a+15

12

(=23)

oc

o 14a+17=276

eg 20a+32—6a—15=12x23(=276)

M1 ft for expanding brackets
and multiplying both
sides by denominator
with no more than one
error in total leading to a

linear equation

Accept a linear equation
leading to

l4a—17=276 0c or 14a
+ 47 =276 oe or
26a+17=276

This mark implies the
previous M mark if not
already awarded

cg 200—6a=276-32+15 o
or 14a=259

M1 ft dep on previous M1
for correctly rearranging
terms in a on one side
and number terms on the

other side

Working required

18.5

Al oedeponM2eg

259 37

—or
14 2




Q Working Answer | Mark Notes
(b) 3 ( 3.y 3 2 M1 for a correct first step by
cg T = 1; o 03 applying one of the following
YA / index rules
3 = 5 aY' (b
or —y or -\I';=.1'3=.\:ﬂ'301‘ [—] =[—]
2 b a
131
y Y 32
—_— or | — oc
3 3
Correct answer scores 3 ."_“ Al _é
full marks (unless from oceg 3y ?,acceptc=3andn=
obvious incorrect —0.5 oe
working)
Total 6 marks
Q13.
Q Working Answer  |Mark Notes
(@) | Sx(x+2) =52 +10x 3 M1 for a correct intention to muliiply all 3
) factors by starting to multiply 2 factors
or (x -1—2)(33( —4)= only. allow one error
3x- —4dx+6x-8
(=3x* +2x-8)
or 5x(3x—4)=15x"—20x
eg M1 (dep)ft for expanding by the third factor,
[(5x2 +10x)(3x—4) =] allow one error
15x =200 +30x° —40x o
. {some may do the expansion in one stage
or [5x(3x" +2x —8) =] and will get to 15x° — 202 + 302 — 40x
15x° +10x* —40x without firstly expanding two factors,
or [(x+2)(1 552 — 20) =] allow two errors)
15%% —20x" +30x* —40x
15x° +10x2 —40x Al  1sw correct factonisation

eg 5(3x° + 2 — 8x)

do not 1sw mcorrect factorisation
ez 15x° +10x7 —40x =3 + 2" — &




Q14.

Q Working Answer  (Mark Notes
® |22V 3 |M1  forone of
| 37 J or fourth rooting or reciprocating or cubing
i
[V
— | or
1\].611' J
o
[ 4096w | +
| —7— |
Lo J
-l R
gw® 3 wS M1 for two of
| ‘ or s fourth rooting or reciprocating or cubing
I
Eu ( y |
or —_—
y -::rl 2w~ J
[ % F
o | 30967 |
| 4096w~ |
0.125v%  0.125w7®
o1 or .
W’ Vo
0125
or - oe
—13“6
v Al allow
— 15 15 -6
gyt ¥y yw 15 -6
— or or 0.125y w
Sw ” :
1 15 -5 W 1
of _V W of or §
8 8y " 8y wt
Q Working Answer  |Mark Notes
. 2 2
ALTERNATIVE 3 M2 for 2 correct terms
(M1 for 1 correct term)
1,13' Al allow
- 15 15, -6
6 ¥ yw 15 -6
Bw Q or or 0.125y w
1 15 -4 11-'_6 1
o _V W or _ or
8y By Wt
Total 6 marks




Working

Answer

Mark

Notes

(a)

1

Bl

(b)

egSy—Ty<1-20 or

-2y <19 oe

or20-1<7y—-5yor 19<2y

oe
or y=950ry<9.5

M1

for correctly
isolating terms in
y on one side and
number terms on
the other side of
an inequality or an
equation. Ignore
incorrect
inequality signs
for this mark

Correct answer scores full
marks (unless from obvious

incorrect working)

y=95

Al

oseg — <y

o

Must have correct
mnequality symbol
on answer line

NB sight of
correct answer in
working space and
just (¥ =) 9.5 on
answer line gains
M1 only

(c)

5175 (3 +5w)

for the correct
factorisation

(B1 for a correct
partial
factorisation of at
least 2 different
terms outside the
bracket

ez Suxn(3wx’ +
5ur)




or 511'2(3.1'5 + 511.1'2)

or for the correct
highest common
factor on the
outside and one
term inside the
bracket correct eg
50 (3x° +..) or
5PxP (.4 5w)

or for (3x” +5w)

as a factor)

(d)

lae

3
3a
oeeg —
1
c

(B1 a single
product with 2 of
3. a%, ¢* correct
eg 3a’c
#4or 3a"¢"
where m £ 3 or

pa‘c® wherep #
3. One term can
be missing with 2
correct for B1)

L

where 1

Total 7 marks

Q15.

Ql6.

Working

Answer

Mark

Notes

; . 4
27 =2 ordx=5o0r —E_'I.'Zl oe

Correct answer scores full marks (unless
from obvious incorrect working)

M1

2
oe allow eg —
—4

Total 2 marks




Question Working Answer | Mark Notes
* Te—8ct* =11 +3 oe 4 M1 for multiplying both sides by
denominator and expanding the
brackets
TJe—3=1t1+8ct? oeor M1 ftdepon?2 terms in # and 2 other
—8ct* - =3-Tcoe terms
for collecting ¢* terms on one side
and other terms on the other side
?C—3=I:l:1+&:‘} oe or M1 ft dep on previous M1
. for factonising for #
(—8&-1)=3-Tcoe
Working not required, so Al 1_7¢
correct answer scores full cecer=(=) —8c—1 o1
marks (unless from obvious ) 1
incorrect working) _ [i]-r Te—3 }: or
L1+8¢
- |" _ \lv.J
.I"Z(l} _J"I'. -; =[i:|;?f 3[
1+8¢ \1+8c¢ )
NE To award Al we must see
t=(x J m working 1f
1+8¢
(L) Te- alonc is given as an
1+8¢
answer
Total 4 marks
Q1l7.
Q Working Answer| Mark Notes
eg (2n+ 17+ (2n— 1) 3  |MIl for setting up a correct algebraic
or expression (any letter can be used)
2n+ 1P +(2n+ 37 oe must have intention to add (may
come after expanding)
Egdn’+4n+1+4n" —dn+1 M1 correct expansion of brackets and
or 8n° +2 correct signs or a correct result.
or
4 +4n+ 1 +4n* + 120 +9
or 87" + 161 + 10
oe
egB8xmn*+2 shown Al conclusion dep on M2 for eg
clearly 8n°+ 2 and a suitable conclusion

gn° +16n+10

8
remainder of 2 or 10—8=2 or

gn” +16n+10

— 4 +2n+1 remainder ? oe
8
8n® +16n+10 5 2
T=n +2n+H g oe

Bm*+2n+1)+2o0e

1 10 .
=n +2n +? which shows a

(may be shown as a calculation/in
numbers). The conclusion must
be an mtention to show that the
result 1s a multiple of § and there
is 2 remaining.

Total 3 marks




Q18.

Q19.

Q20.

Question Working Answer Mark Notes
egm—m—1Yor(n+1y-—n 3 M1 for setting up a correct
algebraic expression (any
letter can be used)
egnm—nm+n—1lor M1 Correct expansion of
4+ 2n+1—n brackets and correct
signs or a comrect result
eg. 2n—1lis Al deponM2foreg2n—1
always odd or2n+lor—(2n+1)oe
and a suitable
conclusion
SCBI foreg
2n)P—(2n—1Yor
(2n + 1) — (2n) oe
Total 3 marks
Question Working Answer | Mark Notes
(a) | T=k/x 3 M1 of for T =+fmx
k may be numeric (but not 1)
400 =625 ar k=16 ar M1 umplies the first M1
400 = +J/m625 or m =256
T Al accept T =+f256x
=16Vx Award 3 marks if T= ky/x but kis
evaluated correctly in part (a) or
(b).
SC: B2 for correct formula for x
in terms of T
(b) 120 1 Bl fi for a correct answer from a

substitution mto an equation (or
expression) in the form (T=) k/x
except

fork=1

Tatal 4 marks




Question

Answer

Mark

Notes

(a) k

=512

]2.8:% ocork=128=2%or k

LA
(]

pP=—7

=1

Allow Pg*=kor g° =£
P

Do not allow P = 13
g

M1

For correct substitution in
a correct equation.
Implies first M1

Award M2 1f k=512
statad unambiguously

Al

Award 3 marks if answer
15

P= i but & is evaluated

q
1 (a) or (b)
SCB2 for Pg*=512 01
. 312
q =
P

{]J:] 5L2

82

08

Blft

ft equation in the form

P=—: oe

q

Total 4 marks

Q21.

Q | Working

Answer

Mark

Notes

(1)

142.75

Bl

(i)

142.85

Bl

accept 142.8499,..

or 142849

Total 2 marks

Q22.

Working

Answer

Mark

Notes

(a)

474.5

Bl

(b)

125

Bl .
allow 124.9or

124.999(9...)

Total 2 marks




Q23.

Q | Working Answer | Mark Notes
(a) 2745 1 Bl
(b) 2.735 1 Bl allow 2.7549
(c) | (80 = 60)=22 2 M1 Fortwo of 80, 60, 2 or 4 rather than 22 oe
eg (80 = 60) =22 = 1200 1200 Al  dep on M1 for answer coming from the use of
oe the 3 rounded numbers — if 1200 seen then
warking with rounded values ignore any other working and comments
saen required
Total 4 marks
Q24.
Question | Working Answer Mark Notes
B 3 Bl
A Bl
F Bl
Total 3
marks
Q25.
Q Working Answer |Mark Notes
(1) (—4,7) 1 Bl
(1) (5,100 1 Bl
Total 2 marks

Q26.




Q Working Answer | Mark Notes
82+ 15% (= 1289) 5 M1
V8 +15% (=17) Ml
7x"8.5"(226.98..) or M1
0.5=15 =8 (=60)
Ax"8.5" —0.5%15x8 M1
(226,987 —=607)
167 Al Accept answers which round to
167
Total 5 marks
Q27.
Question Working Answer | Mark Notes
(ACT=) 17— 157 5 | M1
(AC ) 177 =15 (= J64 =8) Ml
‘?’fJ 8 (=47r=12566.) ML ep on M2 for ~ 8 e
- or 41 12.5663...
12.566..+15+17 M1 for 12566 + 15+ 17 and
no additional values
446 Al forawrt44.6
Total 3 marks
Question | Working Answer | Mark | Notes
Alternative mark scheme
L2157, 3 M1 for a correct method to
cos L]_"J (=28.0724) or find one of the angles
in[ 1) (= 61.0075)
sin LEJ =61.927:
15 = tan ("28.0724 )= 8) or M1
15 +tan ("61.9275)(=8)
T 2
738 (= 4n=12.566..) Ml ﬁ.“;m‘f‘“
2 ——or 12.5663. . or
dn
125667+ 15+ 17 M1l for “12.3667+15+17
and no additional values
446 Al forawrt 446
Total 5 marks




Q28.

Q Working Answer |Mark Notes
8 = 6(=48) 3 | M1 For a correct method to find the
D5=x8x6(=24) areas of 2 different faces (1e not 2
15 < & (= 120) triangles)
15 % 6 (= 90) allow & = 6 as one area
15 = 10 (= 150)
(allow if ncluded with mncorrect
areas for this mark)
05x8x6(=24)(x2(=48))oe M1 for adding together 4 or 5 values
15 = 8 (=120) for area. at least 3 of which are
15 % 6 (= 90) from a correct method
15 =10 (= 130)
NB:(6+8+10)=15(=360)1s3
{measurements with intention to add for the faces but OI?'IY award this if
2nd M mark) clearly not intended to be the
volume — eg by the addition of
) ) ) ) ) the area of a tnangular end.
Surface area = “1207 + 7907 + 1507 + 247 +
247
[allow “1207 + 7907 + 1507 + “487 + “"487]
Correct answer scores full marks (unless from| 408 Al cao
obvious incorrect working) SCB2 for an answer of 456 i1f no
other marks awarded
Tatal 3 marks
Q29.
Question Warking Answer | Mark Notes
(a) 05x(11+7)x10 M1 Ml for (0.5 x2x 10) +
(7x10)+ (0.5x2x 10)
90 2 Al
(b) “00” x 12 M1 ft Theirareain (a)x 12
1080 2 Al ft
Total 4 marks

Q30.




Q Working Answer MMark Notes
3% h=T72 5 22
T 3% h=T2m 08 Ml Allow use of3.14...0r7 for  and
use of 226... for 2x
h=T2x=(x = 3% oe M1l  method to 1solate i (may be seenin
or /i =8 several stages)
2xgx3(=18zor 56.54..) M1 method to find the area of the two
or 2 xrx3 % =8 ge circles or curved surface area — use
. ~ of their /., dep on M1
(=48ror 150-151) (INB mav get this mark for area of 2
circles with no previous marks
awarded)
2xmx32+2xxx3x 8 oe M1l  complete method to find the total
(= 661) surface area fit their /1 dep on 1st
M1. including mtention to add. to
find the total surface area
207 Al accept 207-208
Total 5 marks
Q31.
Q ‘Working Answer Mark Notes
'Ti":' 5 M1 T;'E .
M = 136 T or allow 74 17 216.755...
. 16
h e T
3
4 Al | (allow 1.33 . or better)
r=— oe
1 4 (4% M1 | dep on 1st M1 (need not include 7)
—x—g =" .
2 3 | 3 | or answer of %* (=490(44..0)
128 4 Al 47
|— (accept 1.38(024..)
2 3 (accep ( )
Total 4 marks
Q32.
Question Working Answer Mark Notes
(a)(1) {3.5.7} 2 Bl
(a)iit) 11.2.3,5,7.9} Bl
(b) 6 1 [B1
Total 3 marks




Q33.

Q34.

Question

Answer

Mark

Notes

(a)

106 14
151220
14
29

B3

for all numbers in correct regions
(B2 for 5, 6 or 7 correct numbers
Bl for 3 or 4 correct numbers)

(b)

16

Bl

ft for their a + their b

Do not ft if there are no values for
qaand b

(c)

M1

18
for i where # < 43 or — where
43 m

wm=18 or

b+
ft their —therep}b-i-cor
P

. q y
ft their Dibicid where
g<atb+ctd
Do not ft if there are no values for
a. b, cand d

18
43

Al

oeeg 0.41(860._ ) or
41(.860...)% truncated or rounded

b+c
atbrerd
fraction or a decimal or a
percentage

or ft their a

Total 6 marks




Working

Answer Mark

Notes

(@)

I0<d=40 1

Bl

Accept 3040

(b)

w3+ 15=12 +25=17 +
353=20+ 45%6

or

25+ 180+425+700+ 270
or

1600

f = d for at least 4 products
with correct mid- interval
values and 1ntention to add.

If not M2 then award M1 for
d used consistently for at least
4 products within interval
(including end points) and
intention to add

or

for at least 4 correct products
with correct mid-interval
values with no intention to add

25+180+425+ ?0(}—2?00
S5+12+17+20+6

(- 120)
60 )

M1

dep on M1 (ft their products)

NB: accept their 60 1f addition
of frequencies 1s shown

26.7

Al

Accept 26.6 — 26.7 inclusive
Accept 27 if M3 awarded
Do not accept fractions or

mixed numbers,
-

e.g. or 26=
3

3
]

Tatal 5 marks

Q35.

Question

Working

Answer | Mark

Notes

(@

10x3o0orl5x2orl12x75/3

30 2 Al

or any correct fd in correct position and no errors,
or 1 sq =2 (runners) indicated.

()

Missing blocks = 6cm, 10cm, 2cm

3 correct blocks Bl 1 or2 correct blocks

(©

06x20+0.8x“307
or3x“4"+8x "3
or 450 x 0.08

36 2 Al

M1

cao

(partitioning blocks)
(time x fd’s) {must see clear evidence that fd values used}.
450 small squares.

Total 6 marks

Q36.




Working Answer | Mark Notes

(frequency density =) 4 | M1 foracorrect M3 for any

75 + 100 (= 0.75) calculation of complete method

or frequency density | that relies only on

any one correct value or a correct value | counting squares,

marked on the FD on the frequency

axis density axis eg counting large

or or use of their squares:

uses their own linear own linear 4+10+2

FD scale to find the frequency density | .18+ 20+10+4

area of at least one of scale to find the

the third. fourth or area of at least

fifth bars one of the third,
fourth or fifth

OR bars

eg OR

1 (large) box / 1 or a correct

(large) square = 12.5 measure of scale

books oe

or 5 (sml) squares Implied by a Allow one error in

= 2.5 books correct frequency | ,umber of squares

or 1 (sml) square / 1 for the third in each of

box = 0.5 books (250), fourth numerator and
(125) or fifth (50) | genominator but
bar do not allow any

eg using frequency M1 for a method to omissions

densities

75 +(*2.257 = 100) +
(17 = 250) + (*2.5”
% 50) +
(%0.25" = 200)

(=75 +225+ 250+
125 + 50 =725)

OR

eg using a measure of
scale (eg large
squares)

work out the total
number of books
OR the total
number of
squares

Allow one error
in a frequency
density value,
class width value
or number of
squares but not an
omission

Must use a
consistent method
for the award of
more than one
mark




(6+18+20+10+
4) x “12.5” (=725)
oe

OR

eg total no. of large
squares =6 + 18 + 20
+10 + 4 (=58)

or total no. of sml
squares = 150 + 450
+ 500 + 250 + 100

(=1450)

eg using frequency
densities

(G-]_” w0 50) + (G.z-s'."] w0
50) +(*0.25” = 100)

(=50+125+25=
200)

OR

eg using a measure of
scale (eg large
squares)

(4+10+2) x “12.57
(=200) oe

OR

eg no. of large
squares =4 + 10 +2
(=16)

or no. of sml squares
=100+ 250+ 50 (=
400)

Allow ft their
own linear
frequency density
scale

Correct answer only
scores full marks
(unless from
obviously incorrect

working)

200
725

M1

for a method to
estimate the
number of books
between 400g and
600g

OR the total
number of
squares between
400g and 600 g
Allow one error
in a frequency
density value,
class width value
or number of
squares but not an
omiission

Allow ft their
own linear
frequency density
scale

Al

8 .
oe eg 2 or any correct decimal or

i

correct percentage rounded or truncated

00

2
to 2sf NB —— =0.27(58...)

725

Total 4 marks




Q Working Answer | Mark Notes
e.g. 8.8 x 5 (=44) M1 | for finding area of 50 —
55 bar
e.g. 3.4 % 10 (=34) + 7.2 = M1 | for method to find total
20 (=144)+ 8.8 x 5 (=44) + area
4>15(=60) + 1.8 x 10 (condone two errors)
(=18) (=300)
44" M1  (dep on M2) for
—x150
300" complete method
22 4 Al
Total 4 marks
Q38.
Q Working Answer Mark Notes
(a) 27 1 Bl Allow 27 —27.5
(b) | Readings are [18.5. 19.5] and [35, 2 M1 for a correct method
36] to allow 2 readings to be
taken on the x-axis from
CF 10 (or 10.25) and
from CF 30 (or 30.75) oe
Correct answer scores full marks 16 Al Allow 15.5-17.5
(unless from obvious incorrect
working)
(c) | 40—34(=6) 2 |[M1
Correct answer scores full marks 180 Al cao

Q39.

(unless from obvious incorrect

working)

Total 5 marks




Question Working Answer | Mark Notes

1-(024+031D) (=043 4 M1 or for a correct equation for
Or mussing values eg
(0.24+0.31) = 180 (=99) x+024+2x+031=10e

(can be mmplied by 2
probabilities that total 0.45 1n
table 1f not contradicted 1

working space)
043 =3(=0.15) M1 (or 0.15 correctly placed in
Or table as long as not
‘045 = 180 (=81 contradicted)
Or
180 —99 (= 81)
015" = 180 M1 27
Or or for an answer of 120
81" =3

Total 4 mariks

Q40.



Question Working Answer Mark Notes
(a) 12 40 11 40 12 39 B3 Bl for each pair.
52°52°51°51°51°51 Accept equivalent fractions
Eg
12 3 40 1012 4 39 13
52 1352 1351 17 51 17
Accept equivalent decimals correct to
at least 2dp (0.23, 0.77. 0.22, 0.78,
0.24. 0.76)
(b) |12 xll or 132 or 11 M1 | ft their M2 for
52 51 2652 221 tree 1— (1_; x 0 8 l__—)
diagram 52 751 ' 52 T Bl
or0.049(773..) or (= 1-0.361(99...))
40 39 1560 130
—x—or or——
52 51 2652 221
DIEEIGIO.SBS(EES.")
17
12 11 40 39 M1
—x—+—x—0rf
52 51 52 51
132 1560 11 10
——t——or——+-——-0¢
2652 2652 221 17
141 Al 0.638(009. ) rounded or truncated to
271 at least 3 DP or oe
Total 6 marks
Question Working Answer |Mark Notes
Alternative Method - With Replacement
2 12 M1 M2 fi
1212 o2 2 6r0053(254 ) or T s a0 1o
52 52 2704 169 1— = X0 + = =
ﬂ:»<£or@m£-;:rrliil.:'r91(7"15...) (=1-0.355(029...))
52 52 2704 169

12 12 40 40

—x—t—x—0r
52 52 52 52
144 1600 9

0.644(970....) oe

+ or ——+_——
2704 2704 169 169

100 1744 109
of ——or —or
2704 169

M1

Q41.




Working Answer | Mark Notes
3 M1 for finding
.9 B 70 A4 7 i one correct
eg (PIRRY)=) —x —x— =— | ceor (F(RRG)=
PRRN 26719 18\ " 6840 95 D lsmduct
P \ oes not
ixixi = 288 =iI oe need to be
20 19 18\ 6840 95) labelled
or PRRR)S) o x L[ =2% _ T} . or PRRR) =)
”CI 19 18-, 6840 95) Er_
9 8 11/ 792 11) oran
L ow = =" qe answer of
20 19 181 6840 95) 7
— oeeg
7 6 9( 378 21} . 76 -
or (P(YYE) ]—><—><— =——=—— ogor (P(YYG)=
™ 20 19 18\ 6840 380) ®C ) 0.22(3..)
T 6, A[_168 _ 7 3 3
20 19 18\ 6840 285) 22 :‘;..},u
- s/ 9 S or — oe
or (P(YYY) =) — <8320 _ | 0e or (R(YYY") 76
20 19 18} 68—10 228 ) ez
7,6 13( 546 _ 91 0.85(5...)
=) or
20 19 18\ 6840 11—10 o )
4 3 9f 108 3 ) 83(3.-.)%
or (P(GGR) =) —x —x—| = ——=—| oe or (P(GGY) =)
20 19 181 6840 190,
4 3 7 B4 7
—x x| == oe
20 19 18\ 6840 570
or (P(GGG) =) x> w 2l 2 1 1 o picaen
20 ]9 18\ 6840 28%)
4 3 16( 192 g
=) =— | 0
20 19 18\ 6840 285 )
7 4 252 7
or (PF(RGY) =) —><—><— =— |oe
20 19 18} 68—10 190,
(P(RRE. or YYY' or GGG')=) M1 fora
[, 9 8 11} "' 7 6 13} [, 4 3 16) complete
I w " x —[ —><—><—[ ><—><—><—[ leulati
20 19 18/ | 20 19 18) | 20 19 18) calculation
or (P(REY or RRG or YYR or YYG or GGR or GGY) =)
[ 9 & 74V /. 9 & 47 7T g
| 3% ><—><—J+;3 —><—><—J+;3 — —><—J
20 19 18) '\ 20 19 18) | 20 19 18
(37,6, .4).(5.4
e N E SR E) PR S
. 20 19 18) ' 20 19 18) | 20 19
or {1 —P{RER or YYY or GGG or RGY) =)
lﬁi 3, l) [l L2Y il [4 3.2 ) 6x lxi]\,.
LZO 19 18 20 19 18 20 19 l{%} \ 2019 IR_J
Correct answer scoves full marks (unless from obvious 51 Al oeeg
incorrect working) 76 0.67(1..)
. 669 0 or
SCBI1 for an answer of 000 oe eg 0.66(9) or 66(.9)% 67(1..)%
Total 3
marks




Q42.

Q43.

Working

Answer

Mark

Notes

(RRR.) ixixl (—L} or
T2 11 10 220
(025 =018 .= 0.1=00045_)

i 2 9 9
(2R 1G)) —x—x— (=—) ar
jl12 11 10 220)
(023 =0.18..=09=00409__)

QG. 1R —xox> (=382 o
711710 20755

(0.23 = 081..=x08=0163..)

8 7 84 21
e 3 e (:—:—
11 10 220 55
(0.25= 0.72...=07=0381_)

9
GGG:) —
( T )

1
1I-"—" (1-"00045_ "~
220 )
. 84 . 36 9
— " 3x"— —_—
220 220 220
(0381  +3=0163  +3=00409 )

n )(11 n

or

Correct answer scores full
marks (unless from obvious

incorrect working)

219
220

Mloe For an expression to find one of
the stated probabilities

Mloe Dep M1 Complete method

Aloe 09954 __allow 0.99 (99%) or

0.995 (99.5%)

Taotal 3 marks




Question | Working Answer | Mark | Notes
RG and GR RR and GG
method method
3 t-3 3 2 M1 for one correct
—x or —x——or
tot—1 rot—1 product
t—3 3 t—=3 -4
X— — X
i t—1 ! t=1
3 -3 32 M1 dep on M1 fora
- + — + \
t -1 ¢ ot-1 correct equation
-3 3 12 t—-3 -4 23
x = or —_—x
t t—1 35 t =1 35
I3 12
2x—x ! =—oe
t t=1 35
e.g. 2t* - 37t + 105 (= 0) or Al (dep on M2) writing the
correct quadratic
allow 2t* - 37t =-105 expression in form ax® +
bx+c(=0)
allow ax* + bx=c¢
e.g (2t-7)t-15)=0 M1 (dep on A1) for a
—(=37)+ (=37 — ax2x105 complete method to solve
eg.t= = the 3-term quadratic
(( 37V 37V equation (allow one sign
e.g 2| | vy ‘ _l_,i ]=_105 error and some
\ S simplification - allow as far
+ —
as 37+ 41369-840 ) or
4
Can be implied by answers
7
of 15 (and E}
12 5 Al (dep on Al) cao

Total 5 marks




RG and GR method RR and GG method
Alt
3 x 3 2 M1 for one correct
x or ® or
x+3 x+2 x+3 x+2 product
X 3 X x-1
. 4
x+3 x+2 x+3 x+2
3 x 3 2 M1 dep on M1 for a
* + * + .
x+3 x+2 x+3 x+2 correct equation
X 3 12 X x—1 23
o = O‘r e =
x+3 x+2 35 x+3 x+2 35
3 x 12
2x * =— e
x+3 x+2 35

e.g 2x*-25x +12(=0) or

allow 2x* - 25x=-12

Al (dep on M2)writing
the correct quadratic
expression in form

ax* +bx +c(=0)

allow ax* + bx =¢

eg (2x-1)x-12)=0

 E—
—{—25 :Ii“'[—ES]' P
eg x= T
f 9
(25Y (25Y
eg. 2 \x——] -|= ‘:—12
o4 e

M1 (dep on A1) for a
complete method to
solve the 3-term
quadratic equation
(allow one sign error
and some simplification
- allow as far as
2514/625-96
—
can be implied by

Jor

|
answers of 12 (and ;]

12

Al (dep on A1) cao

Total 5 marks
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