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Question

Answers

Notes Total
2 a 2In(x — 6) OE 1
b o1 (s=)2
2
2 (t=)6
c o1 correctly eliminate In o1 (x—6)%=x
o2 correctly expand their quadratic 2 their x2 — 12x + 36 = x or their x> — 13x + 36 = 0
o3 correctly factorise their quadratic or substitute into quadratic | 3 their (x — 4)(x—9)
formula 4

4 correctly select their single result after factorisation or using
quadratic formula

o4 their (x =) 9 only, Accept only if their x >6




Standard (9 marks)

Question Answers Notes Total
3 a 1 seeing 40(%) 1 0.4, ACCEPT 40(%) on the diagram
«2 multiply their 40 % by 25 % 2 0.4x0.250E 2
AG 0.1
b Correctly write 3 as the answer 1
c o1 correctly place their 3 and their 27 in ‘First donor’
o2 correct probabilities for their O- second branches .
3 correct probabilities for their Not O- second branches First donor Second donor
0-
27
Not O -
3

EE

ra o
o

.1 ACCEPT their 3 only if positive integer O<their3<30
.2 or .3 ACCEPT only O<their probability<1

Not O -




*1 correctly calculate the probability first O— and second O- from their
tree diagram

o2 correctly calculate the probability first not O— and second O- from
their tree diagram

3 correctly substitute their values into the correct conditional
probability formula

o4 correctly calculate their probability after applying the formula

o1

o2

3

their3 their?2 1
X or —OE
30 their29 145
thelr27X their3 or 27 OE
30 their29 290
their ¢ 2
their e 1+ their e 2
their27 OE

their29




Question

Answers Notes Total
4 a o1 correctly write 5 hours 15 mins as 5.25 (h) 1 ACCEPT not seeing this step
o2 correctly calculate their volume in cubic metres o2 5.25x 11.2 or 58.8 or 58800/1000 seen
3 correctly set their equation of v o3 7r?x1.17 = their 58.8
4 correctly calculate their r? 58.8 5
5 correctly calculate their r before rounding 4 o or 15.997(...) or 15.779(....)
AG4m o5 3.99(...)or 3.97(...) Accept only if their answer rounds to 4
For .4 and .5 DO NOT ACCEPT substituting r = 4 and calculating volume
b o1 correctly substitute 4 into the correct area of circle formula 1 7x16 or 7x4> or 50.27 or 50.24 (using 3.14)
f-2 colrrectly substitute 4 into the correct circumference of a circle 2 zx8or 2xzx4 or 25.1(327...)
ormula
3 their 8x0.3 ortheir2 4x0.3 7.5(398...
3 multiply their circumference of circle by 0.3 * e OF TeIr 2xmxdx of ( ) 5
o4 correctly add their ¢1 and 3 *4 Their 57.8(05...)
o5 correctly round their .4 to the nearest square metre *5 their 58 - ACCEPT earlier all correct rounding
c correctly multiply their 57.8(05...) or 58 by 3.4 Their ($)196.52 or ($)197.2
ACCEPT their 196.52 without working 1
DO NOT ACCEPT their 57.8(05...) x 3.4 incorrectly rounded in c)




Question Answers Notes Total
5 a o1 correctly determine 1.95 1 12.55-10.6
1.95 . .
#2 correct trig ratio used 2 cosy = 57 accept not seeing this step
' 3
3 correctly write their answer before rounding or correct inverse trig | 3 y = cos’115'175 or 69.99(480991) Accept only if their answer
ratio .
AG 70(°) rounds to 70
b AM1 AM1
o1 correctly convert 70 from degrees to radians T Tz
el 70x— or — seen
180 18
o2 subtract double of y from 7 2 1—2x %
AM2 2
*1 subtract double of y from 180 . .
1 180-2x700r 40 seen . ACCEPT seeing 40 degrees on the
2 correctly convert 40 from degrees to radians canvas in part (a)
2 2 40x -
c AM1 AM1
o1 correct trig ratio used with 10.6 OR correctly substitute into sine rule o1 cos7—” _ 10.6 or sinZ — ‘10.6OE orR .V _ 21.22 OE
18 v 9 v sint”  sin<®
18 9
ACCEPT using degrees: cos70:ﬁ OE or sin20=M or
v v
«2 correctly rearrange their trig ratio for v v _212
sin70 sin40 3

3 correctly calculate their v after dividing by their trig ratio

«1 ACCEPT 10.6 and cos:—g or sin% seen

106 o their (v =) 12 or their (v =)21:28N70 o

o2 their (v =) - -
cos70 sin20 sin40




AM2
o1 correct trig ratio used with 12.55 OR correctly substitute into sine rule
o2 correctly calculate their hypotenuse

3 correctly calculate their v after subtracting 5.7 from their calculated
hypotenuse

AM3
¢1 seeing evidence of using similar triangles correctly

2 correctly rearrange for v OR correctly apply their scale factor
3 correctly calculate their v after dividing their product

o3 their 30.99(23....) or 31 or 31.2(11..) ACCEPT only if .1 or .2 is
awarded

AM2
® cos7—ﬁorsin£:12‘550R a7 _ 25; OE
18 hyp sint”  sin<%
18 9
12.55

o2 their 36.69(37...) ACCEPT (hyp=) ———OE
cos70

o3 their 30.99(23....) or 31 or 31.2(11..) ACCEPT only if .1 or .2 is
awarded

AM3
*1 Seeing —12'55 or —10'6 OE or v :V+5'7 OE
1.95 12.55 10.6 12.55
2 10.6 x 5.7 OR 1.95v =60.42
1.95

o3 their 30.99(23....) or 31 or 31.2(11..) ACCEPT only if .1 or .2 is
awarded




AM1

o1 correctly substitute g;r and their v or their v+5.7 into correct sector

formula
o2 subtract their areas of sectors

3 correctly calculate their area after subtracting their areas of sectors

AM 2

o1 correctly substitute their v or their v+5.7 into correct area of circle
formula

o2 subtract their areas of circles or sectors

3 correctly calculate their result after multiplying their difference of areas
by their 40/360 or x/(2 )

AM1
(I 1, on 2

o1 (A=)—their36.7°x <z or (A=)-their3f =<z
2 9 2 9

2 (A=) their36.72x2 7 — Ltheir3fx 2 x
2 9" 2 9

o3 their 134.6(...) or 134.7(...) or 135

AM 2

o1 7 xtheir36.7° or r xtheir31? seen
2 71 xtheir36.7? - zxtheir31”* OE
o3 their134.6(...) or 134.7(...) or 135

o1 correctly calculate the material wasted
o2 correctly write their fraction of material wasted
3 correctly calculate their percentage

AM1

o1 correctly write their fraction of material used
o2 Subtract their fraction from 1

3 correctly calculate their percentage

o1 (25.1 x 7.6 — their 134.6 =) their 56.16
their 56.16
their 25.1x7.6
o3 their 29(.....) (%)
AM1
their134.6
their25.1x7.6
o2 1 —their 0.705(...)
o3 their 29(....) (%)




Question Answers Notes Total
6 a o1 correctly drag three heights 4
2 correctly drag the other three heights 2‘2‘
0201
%18—
8 16+
§14-
£ 12
510 B
26
s
2
% 10 20 30 40 50
Annual exposure / (E)
SC: All six bars correct and thinner award 1 mark
A valid statement including both 1990 and 2016 DO NOT ACCEPT a comment on only one interval
Ex: in 1990, 3 countries had E between 0 and 10 while in 2016 there
are 8
Ex: Highest in 1990 is 17 while highest in 2016 is 24
b ACCEPT !
Overall correct comment ex: Less particulates or less exposure in
the air in 2016 than 1990 OE
Comments including more than one interval. Ex: In 2016 no
countries had E more than 40 but in 1990 there were
c *1 seeing two correct midpoints and two correct frequencies 1 Any two of 5,15,25,35 AND any two of 8, 24, 5, 2 seen
o2 Add their four products of midpoints and frequencies 25x8+15x24+25x5+35x20R595
o3 Divide the sum of their products by 39 . 595 4
o4 Correctly write their mean before rounding *3 their 39
AG 15.3 (ug/m?) «4 15.25(6....). ACCEPT only if their answer rounds to 15.3
d 1 (a=) —1/50E o1 ACCEPT -0.21<a< -0.14
2 (b=)18 o2 ACCEPT correctly calculated b from their correct a 2




Mark

1

F
Identification
of Factors

One factor mentioned from:

The model/equation used to predict.
or

Whether the data will follow same
trend or not

or

Acknowledge the E is decreasing

or

The fact that these are models based
on scatter plots.

ACCEPT factors affecting the trend
like more data in the last 5 years
collected or using electric cars or new
technology that affects the
environment or using solar power
instead of petrol or air pollution or
control of particular matter

DO NOT ACCEPT only saying many
factors

PL
(Prediction
from line)

Attempt to calculate the E in 2030
using their line equation

Ex: Substitute 40 in the equation and
make incorrect calculation

OR

Substitute 2030 into the equation and
make correct calculation

OR

Attempt to use the drop every 5 years
to predict the drop in 2030 from the
graph

OR

Describe the trend in words and
predict it will reach below 13

Correctly calculate the E in 2030 using their
line equation

Ex: their (—0.15(40) +18 =)12

OR
correctly use the drop every 5 years to
predict the drop in 2030 from the graph

10




PE
(Prediction
from
Exponential)

Attempt to calculate the E in 2030
using the exponential equation

Ex: Substitute 40 in the equation
(6x0.91"° +13.8)and make incorrect

calculation

OR

Substitute 2030 into the equation and
make correct calculation

OR

Attempt to use the drop every 5 years
to predict the drop in 2030 from the
graph

OR

Describe the trend in words and
predict it will not reach 13

Correctly calculate the E in 2030 using the
exponential equation

(6x0.91* +13.8 =)13.9(379), accept 14

OR
use the drop every 5 years to predict the
drop in 2030 from the graph

ACCEPT if they mention that the
exponential will never reach 13 and refer to
horizontal assymptote being E=13.8

D
degree of
accuracy

Inaccurate with weak reason
(Interpolating)

Example:

inaccurate because | used line of best
fit

Inaccurate because of sudden
increase of pollution happening

OR

Accurate with valid reason

Example:

accurate because | used my line of
best fit to estimate and made correct
calculations

OR

Rounding to a whole number used for
their estimated year

Ex: 14 for the E from exponential

DO NOT ACCEPT if they just write
down a year without any reference or
calculations

DO NOT ACCEPT accurate or
inaccurate without reason

Inaccurate with a valid reason related to
variables affecting the future (extrapolating)
Ex:

The prediction | made not very accurate
because many factors may vary in the
future

or

predictions using line of best fit for the
future not guaranteed

or

The prediction using the line equation not
very accurate because it is taking only a
window or isolated time

or

The prediction using the line equation not
very accurate because it assumes the
future follows same pattern

or

My predictions not very accurate because a
disaster may happen and affect pollution

DO NOT ACCEPT if they did not make a
prediction




J
Justifying
the model

Selecting the Exponential model (even
implicitly ex: substituting only in
exponential model) without justification
OR

Select the line with acceptable
justification Ex: it passes through more
points

OR

comparison comment without
selection

Ex: Line will decrease in a short time
while exponential will take longer OE

Selecting the Exponential model (even
implicitly) with general justification (no
explicit data)

Ex: | advise using graph 2 because it takes
most of the points into account or Line will
decrease in a short time while exponential
will take longer or exponential more fitting

Selecting the Exponential model
(even implicitly)

With good justification involving
data in the last years

Ex: graph 2 is better because

in the last years, the E did not
vary much or it is nearly constant
in the last years and it takes this
into account while graph 1
doesn’t

or the decrease in the line is
constant while E is not is not and
the exponential does not have
constant decrease rate




Answers Notes Total
AM1 AM1
1 evidence of using Pythagoras correctly for diagonal of small | e1 3% +3% = 2
square
) ) 5 i 2 18 =y?
o2 correctly rearrange their equation to have y“ on one side
3 square root the diagonal *3 J18
AM2
e1 evidence of using Pythagoras correctly in the right angled | AM2
triangle o1 x*+x*=3
2 x? = 9
o2 correctly rearrange their equation to have x* on one side X = 2
3
#3 doubling the value of the side of triangle *3 2x ﬁ 3
AM3
*1 evidence of using sin45 or cos45 AM3
o1 sin45= % or cos45 :g or x\/2 =3 OE
2 correctly rearrange their ratio to have unknown on one side «2 (x =)3sin450r (x =)3cos450r (x :)% OE
#3 doubling the value of side of triangle 2%3
e3 2x3sin45 or 2x3cos45 or (x =) OE
AG 342
32 DO NOT AWARD <®unless their result simplifies to 3+/2
SC Using (%)2 + (%)2 =9and /9 = 3award 2 marks.
o1 correctly place 144 2

o2 correctly place 288




o1 correctly describe one pattern in words
o2 correctly describe a second pattern in words

Allow ECF from their table in 8b

ACCEPT

Multiply by 2 every time .. WTTE

All even numbers except first (9) or after stage 1

The ratio is constant

It is geometric

Multiplies of 9

Starting from 9, every second number is a square number
ACCEPT if they correctly describe in words their pattern

DO NOT ACCEPT

It is the square of L
A=L?

It is increasing

All A are even numbers

general rules in terms of n, example: A=9x2""

1 The correct general rule
o2 The correct general rule with correct notation

e1 9x2"" OE
2 A=9x2""OE

o1 correctly substitute n = 5 into their rule
o2 correctly calculate their value of P after substitution n =2 5
#3 recognize that their result is the same as their predicted value

o1 Ex: 9x2*

o2 Ex: 144 (for the n = 5)

3 Same as value | predicted in table (and we find the candidate has 144 in
the table for n = 5) OR same as when we continue the pattern and explains
how 144 is obtained from pattern of multiplying 72 by 2

3 ACCEPT seeing the 144 in the table and seeing their calculated A=144
whenn =35

SC for 1 mark

Correctly test by applying the steps of verification mentioned in the left
column with a value of n <4

SC for 1 mark

Correctly verify their described pattern or rule (e.g. recursive rule)




Mark

2

Predictions Correctly predict one value Correctly predict two values for
(P) for P P
Description Attempt to describe a pattern | Correctly describe one pattern | Correctly describe one pattern | Correctly describe one
(D) in words or to write a rule in words for P in words for P AND pattern in words for P
Ex: Ex: Acceptable attempt to write AND
number beside \/5 P multiplies by ﬁ down a general rule for P Correctly write down the
multiplies by 2 every other P is a geometric sequence OR _ general rule for P in terms
time P is exponential function Correctlly Vl"”}e dF?‘{V”t of n
\/Eis there every other DO NOT ACCEPT the general rule 1or F In terms _
time general rule in words of n. 12(2)"'OE For notation see N
OR OR _ OR
Correctly describe one Correctly write down Correctly describe one pattern
pattern in words for L general rule for L in terms in words for P AND
OR of n. Rule: (L =)3x (\/5)"‘1 correctly write down general
Correctly describe in words OR rule for L
their pattern for P Acceptable attempt to write _
OR down a general rule for P, For notation see N
Attempt to write down a le: n
general rule for L, example: reeX:lrspivee. rLIze(JE) or
(2)
For notation see N
OR
Weak attempt to write
down a general rule for P,
example (\2)
DO NOT ACCEPT
L or P is increasing
n goes up by 1
Testing Attempt to test their general Correctly testtheirgeneral

(M

rule for Pusing n<4

Ex:

correctly substitute in their
general rule value of n <4
Ex:

rule for Pusing n<4

Ex:
Correctly calculate their
valueforP intheirgeneral

20




substitute in their general
rule value of n < 4

OR
Correctly test their described

pattern or their rule (e.g.
recursive rule)

ruleusing n<4

AND

Recognise that their correctly
calculated value for P is the
same as the given value.

ACCEPT seeing their correctly
calculated value for P and the
given value in the table being
equal

Verifying Attempt to verify their general | Correctly calculate their value | Correctly calculate their value
(V) rule for P using n>5 of P using their n = 5 in their forP intheir generalrule

Ex: general rule using n >5AND

correctly substitute in their Recognise that their correctly

general rule value of n 2 5 calculated value for P is the
same as their predicted

OR value obtained by continuing
the pattern

Correctly verify their

described pattern or their rule ACCEPT seeing their correctly

(e.g. recursive rule) calculated value for P and their
predicted value in the table
being equal

Justify/proof Weak attempt to justify their | Good attempt to justify their correctly justify the correct

()

described pattern or their
general rule

Examples:

trying at least two more
values and arguing as

justification that they are the
same or rule works

OR

Just seeing their rule as
12x (\2)" without any
explanation

OR

Assuming geometric

sequence and valid attempt
tofind U1 and r

general rule for P

Examples:

Recognise it is a geometric
sequence and correctly write
values of UTand r

OR

multiplying by 4 incorrect rule
for L

general rule for P in relation to
geometry

Examples:

Writing in words OE that
multiplying side by 4 gets
perimeter if their L rule is
3x(«2)""and their general

rule is 12x (+/2)"

J3 automatically gains T2 and
V3




DO NOT ACCEPT if D2 not
achieved

Notation and
terminology

(N)

Correct notation of their rule
OR

Correct terminology
describing a pattern

DO NOT ACCEPT if they
don’t have any rules and they
don’t describe any patterns

Correct notation of the general
rule for P

OR

The notation of the general
rule includes errors AND
Correct terminology describing
pattern in words for P

DO NOT ACCEPT if they don’t
have a general rule

Correct notation of the general
rule for P

AND

Correct terminology describing
pattern in words for P

ACCEPT using Un instead of
P only if they mention that P =
Un

For notation of the general
rule, DO NOT ACCEPT

Ex: 12(v2)*(n-1)
Or the rule is: 12(x/2)""
Or non-simplified rules

Communication

(L)

Very weak communication

More than two lines of
communication that lacks
organisation and coherence
OR

Only calculations or algebraic
steps

Weak communication

At least three lines of
communication with an attempt
of organisation but lacks
coherence

Good communication

More than three lines of
communication with
acceptable organisation and
coherence

Can be awarded only if J2 is
achieved




Stage number | Side length Perimeter of square
(n) (L) (P)

1 3 12

2 3J2 122

3 6 24

4 62 242

5 12 48

6 122 482

7 24 96

8

General rules:

n 1
L=3x(\2)"" or 3x222

n 3
P=12x(2)"" or 3x22'2




