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Marking Scheme — Paper 2, Section A and Section B

Structure of the marking scheme

Candidate responses are marked according to different scales, depending on the types of response
anticipated. Scales labelled A divide candidate responses into two categories (correct and incorrect).
Scales labelled B divide responses into three categories (correct, partially correct, and incorrect), and so on.
The scales and the marks that they generate are summarised in this table:

Scale label A B C D
No of categories 2 3 4 5
5 mark scales 0,25 0,273,5 0,23,4,5
10 mark scales 0,5,10 0,4,7,10 0,3,5,8,10

15 mark scales

0,4,8,12,15

20 mark scales

0,6,12,17,20

A general descriptor of each point on each scale is given below. More specific directions in relation to
interpreting the scales in the context of each question are given in the scheme, where necessary.

Marking scales — level descriptors

A-scales (two categories)
- incorrect response
- correct response

B-scales (three categories)
= response of no substantial merit
= partially correct response
= correct response

C-scales (four categories)
=  response of no substantial merit
= response with some merit
= almost correct response
= correct response

D-scales (five categories)
= response of no substantial merit
= response with some merit
= response about half-right
= almost correct response
= correct response
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Palette of annotations available to examiners

Symbol Name Meaning in the body of the work | Meaning when used in the right margin
\/ Tick Work of relevance Thg work Presented |.n the body of the
script merits full credit
x Incorrect work The work presented in the body of the
Cross _ . . .
(distinct from an error) script merits O credit
Rounding / Unit / Arithmetic
Star . .
error / Misreading
Horizontal wavy Error
p The work presented in the body of the
script merits Partial Credit
The work presented in the body of the
L . . . .
script merits Low Partial Credit
M The work presented in the body of the
script merits Mid Partial Credit
H The work presented in the body of the
script merits High Partial Credit
The work presented in the body of the
F star

script merits Full Credit - 1

Another version of this solution is
[ Left Bracket presented elsewhere and it merits equal
or higher credit

Vertical wavy i\lh(iJSV\FljzrgI;on this page / portion of

The candidate has oversimplified

o] Oversimplify the work

The candidate has produced work
Work of merit | of merit (in line with that defined
in the scheme)

S The candidate has stopped early
Stops early L
~N in this part

Note: Where work of substance is presented in the body of the script, the annotation on the right
margin should reflect a combination of annotations in the work.

In a C scale that is not marked using steps, where * and 222 gnpd lanv] appear in the body of the

work, then | | should be placed in the right margin.
In the case of a D scale with the same annotations, | ' | should be placed in the right margin.
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Detailed marking notes

Model Solutions & Marking Notes

Note: The model solutions for each question are not intended to be exhaustive — there may be other
correct solutions. Any Examiner unsure of the validity of the approach adopted by a particular candidate to
a particular question should contact his / her Advising Examiner.

Q1 | Model Solution —30 Marks Marking Notes
a 5 3 5
(a) P(€6,€9,€6) = [_ VA _] Scale 10C (0, 4, 7, 10)
1212 12 Low Partial Credit:
e Any correct relevant probability
= =2 = 0.04340... stated
High Partial Credit:
=0-0434 [4d.p] o P(€6) =%and P(€9) = = and
some multiplication indicated
12 12 12
5 3 _5 .
e — X — X —and continues
12 11 10
Full Credit -1
e Incorrect rounding or no rounding
(b) | Success = gettinga 9 Scale 10D (0, 3, 5, 8, 10)
1
P(success)= 7 Consider the solution as being the product
. _ . 2 5
Failure notggettlng a9 of four terms: (Z)' (l) '(3) and 1
P(failure)= 7 4 4 4
2 successes in first 7 spins and then success | Low Partial Credit: )
7N 7102 /3 1 e P(success)= "
= — — X —
(2) (4) (4) 4 e P(failure)= %
=0-07786 ... ° (;)
=0-0779 [4d.p] . ifor the last day
8
()
Mid Partial Credit:
e Product of two correct terms
evaluated
e Product of three correct terms
High Partial Credit:
7~ (1\2 (3\° 1
« 06 Q) *:
Full Credit -1
e Incorrect rounding or no rounding
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Q1 | Model Solution —30 Marks Marking Notes
(c) | Will get less than €16 unless 9,9, so: Scale 10D (0, 3, 5, 8, 10)
1-P(9,9)=1—-x2=242
St 474 144 16 Note:
=0-9375 Low Partial Credit:
Z ?R e Relevant probability
P(0,0) 2310 _ 4 e Relevant work on establishing the
P(0,6) 4.5 P(Ofirst) | 4 condition, for example, indicates
5(0.9) T 12 P(9,9), or lists three that are in line
’ 2712 with the condition (e.g.,(0,0), (0,6),
P(60)|  2x2 0,9))
P66) | 5 .o |POfrsY) | > 1 partial credit:
12712 12 1.1, .
P(6,9) ixi °* X3 indicated
12712 .
P(9,0) 3 41 P90 T ° Probablll.ty calculated correctly for
12712 12 three pairs on the table
PO6) | 2x2| PO6) | > . . .
12712 48 High Partial Credit:
15 15
TOTAL | — = =7 ° 1—16 or equivalent
e Probability calculated correctly for
=0-9375 six pairs on the table
Full Credit -1
e No rounding or incorrect rounding
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Q2 | Model Solution — 30 Marks Marking Notes
(@) | cos(A—B) =cosAcosB +sinAsinB
Replace A with 90 — A:
cos(90 — A — B) = cos(90 — A) cos B + sin(90 — A) sinB  ...as sinA = cos(90 — A)
cos(90 — (A+ B)) = sinAcosB + cos AsinB
sin(A + B) =sinAcosB + cosAsinB
OR
sinA = cos(90 — A)
sin(A + B) = cos(90 — (A + B)) = cos((90 — A) — B)
= c0s(90 — A) cos B + sin(90 — A) sin B ... by cos(A — B) formula
=sinAcosB 4+ cosAsinB
Scale 10C (0, 4, 7, 10)
Low Partial Credit:
e Work of merit, for example, cos(4 — B) formula
o Verified with one or more values for A and B
e sinA = cos(90 — A) or cos A = sin(90 — A)
High Partial Credit:
e cos(90 —A — B) = cos(90 — A) cos B + sin(90 — A) sin B
(b) | sin(30 + 45) = sin 30 cos 45 Scale 10C (0, 4, 7, 10)
+ cos 30 sin 45
1/1 V3/1 Note: Accept%(%) +§(\%) for full credit.
s =35+ ()
sin 2\\2 2 \\2 Low Partial Credit:
— 1 N V3 1 ++3 _ V2 ++6 e  Work of merit, for example 30 + 45,
SIS = B Wz oz 4 or some correct substitution into
relevant formula
High Partial Credit:
e sin30cos45 + cos30sin45 or
equivalent
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(c)

Method 1
sint[1— 2cost] =0
sint=0and1—2cost=0

sint = 0 when t = 0°,180° and 360°

1—2cost=0
t—1
cos =5
cost =%whent =60°and t = 300°

t = 0°60°180° 300°and 360°

OR

sin2t —sint =0
) 3t t 0

cos > sm2 =

3t

cos? =0
t = 60°180° and 300°

. t — 0
sz =

t = 0°and 360°

Scale 10D (0, 3, 5, 8, 10)
Method 1
Consider as involving 4 steps:
1. Replaces sin 2t with 2sintcost
2. sint[1— 2cost] =0 stated or
implied
3. Solvessint =0
Solves1 —2cost =0

OR
1. sin2t —sint=0
2. 2COSESL'TL£ =0
2 2
3. Solves cos% =0
4. Solves sin% =0
Low Partial Credit:

e Work of merit, for example, effort to
expand sin 2t or some correct
transposition

Mid Partial Credit:
e 2 steps correct

High Partial Credit:
e 3 steps correct

OR
Method 2 Full Credit —1:
:”_alo& Improvement: e Apply a * for each solution omitted
sin 0 = sin(2(0)) from Step 3 or Step 4
0=0
t = 60 Method 2
sin 60 = sin(2(60)) Low Partial Credit:
‘/_§ - E e One correct solution
2 2
t =180 Mid Partial Credit:
sin 180 = sin(2(180)) e 3 correct values verified
0=0
High Partial Credit:
t =300 e 4 correct values verified
sin300 = sin(2(300)) e All values correct but no work shown
3 V3
2 2
t =360
sin 360 = sin(2(360))
0=0
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Q3 Model Solution — 30 Marks Marking Notes
(@ | Method 1 Scale 15D (0, 4, 8, 12, 15)
(f,’ 6), (_:1,_1)’ @’ 11). Method1
11 Low Partial Credit:
e Work of merit in translating one
(4,-5), (=3,-12), (0,0) point to (0,0)
AREA = 2[4(~12) — (=3)(-5)| Mid Partial Credit:

1 e Three points correctly translated
=2 |-63| e Two of the given points subbed in
—=31.5 to the area formula and evaluated

High Partial Credit
e Correct substitution into Area
OR formula
e One errorin translating points and
finishes correctly
Method 2
Uses any one of the following formulae: Method 2
1. Area = Labsinc Low Partial Credit:
12 o Work of merit, for example, finds
2. Area = X base X perpendicular height one relevant piece of data eg.
length of one side
Mid Partial Credit:

o Allinformation relevant to one
formula calculated, for example,
the lengths of 2 sides and the
included angle; or the length of one
side and the perpendicular height

High Partial Credit

e Correct substitution into Area

formula
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Q3 Model Solution — 30 Marks Marking Notes
(b) —1+5 k+l
0 Mid-point = ( ’ _) Scale 5B (0, 2, 5)
2 2 Partial Credit:
— (7 k+1 e Work of merit, for example, some
- ( ’T) correct substitution into relevant
formula
OR
—1to5is 6steps,then x=—-1+3 =2
l—-k k+1
ktolis (I — k)steps,then y = k+T:T
k+l1
Mid-point = (2, T)
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Q3 Model Solution — 30 Marks Marking Notes
(B)i) | gope AB = ——F_ = =K Scale 10D (0, 3, 5, 8, 10)
5—(-1) 6 . .
. 6 Low Partial Credit:
Perpendicular slope = —-— e Work of merit, for example,
Slope of 3x + 2y — 14 =0 is _3 relevant use of midpoint of [4, B],
2 or finds a relevant slope (of AB or
6 3 .
TR = "5 SO [-k=4..Eqn1l of bisector)
or Mid Partial Credit:
2 e Equation 1 or 2 correct found
Slope AB = -, then (=1,k)and (5,0) € e Finds equation of perpendicular
y = mx + ¢,also gives [ — k = 4 ... Eqn 1 bisector in terms of [ and k
High Partial Credit:
e Equation 1 and 2 correct found
(2,—) - 3(2)+ 2 (—) —-14=0
k+1=8.Egn2
{l +k=8
l—k=4
2l=12 ... l=6 k=2
OR
-k . 6
Slope AB = - and perpendicular = ~ T
Eqn of perp bisector:
k+1 6
Yy =" *x=2)
12 24
2y—k—l+§x—m—00r
12 24
EX-FZ}/—IC—Z—E—O
Equating coefficients:
X: %zS so4=1[1—-k ..Eqn1
Const.: —k — [ — 2= = —14
-k
k—1 24 _ 14
7=
Sok+1=8 ..Eqn2
Solveforl =6,k =2
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Q4 | Model Solution — 30 Marks Marking Notes
(a) | Centre = (h,—3) Scale 10C (0, 4, 7, 10)
L Radius = V12 or 2v3 Low Partial Credit:
e  Work of merit towards finding x-
ordinate or y-ordinate of the centre
High Partial Credit
e Centre or radius correct
(i) | [h—4(=3)+7] _ . Scale 15D (0, 4, 8, 12, 15)
V(D)% + (—4)? 3 steps:
h-4(-3)+7|
h+ 19| = 5v17 (43471
| | V(1)2+(-4)?
h+19 =5v17 or h+ 19 = =5v17 |lh—4(=3)+7]|
2 — =
h=5VI7—19 or h=—5/17 19 VEH=H?
OR 3. Find values of h
(h +19)2 = 425 Low Partial Credit:
2 4 38k — 64 = 0 e  Work of merit, for example, some
T B - substitution into relevant formula,
h=5V17—-19 or h= —-5v17 — 19 or draws diagram with relevant
figures (5, centre marked, and line)
Mid Partial Credit:
e 1 stepcorrect
High Partial Credit:
e 2 steps correct
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Q4 | Model Solution — 30 Marks Marking Notes
(b) | Centre = (h, k) Scale 5D (0, 2, 3, 4, 5)
I = 3-5 1 Low Partial Credit:
2 T e Some correct substitution of
2 relevant point
(x —h)? + (y + 1)? = (vV20)
Mid Partial Credit
x*+y*—2hx+h*+2y+1=20 e Findsk =-1
(8,1) is on the circle... e Findsf=1
5 5 5 e 4independent equationsin
@)+ (1)*—=2hB)+h*+2(1)+1 g,f,canda
=20 High Partial Credit:
h? —16h+48=0 e k = —1 and quadratic equation in h
(h—4)(h —12) = 0 . iF,.I,nSSf = 1 and quadratic equation
h=4, h=12
o Finds the relevant constants, but
OR equation of circle not stated
(@3): a?+2ga+6f+c=-9 e Finds equation of circles for both
values of h but does not select the
(a,—5): a* + 2ga — 10f + ¢ = =25 correct one
So: f=1
(8,1): 16g+2f+c=-65
So: 16g + c = —67 ...Eqn A
Ja*+fi—c=+20
So: g*—c=19..EqnB
From A and B:
g*+16g+48=0 so g=—4
Soc =-3
Andegnis x2+y?—8x+2y—3=0
Leaving Certificate 2023 [47] Marking scheme

Mathematics — Higher Level



Q5 | Model Solution — 30 Marks Marking Notes
(a) | (i) Scale 20D (0, 6, 12, 17, 20)
1
:i:) Megn 34242444541 _ 17 _ 5 49 Note: Accept correct answer without
(i) 7 7 supporting work
=24 [1d.p.]
Consider solution as requiring 4 items:
Standard deviation =1-59..= 1.6 [1 d.p.] 1. Mean
2. Standard deviation
3.r
(i) r=—-0-76204 ... 4. Explanation
r=-—0-762 [3d.p.] Low Partial Credit:
o  Work of merit, for example, finds
the total number of red cubes
(iii) Any valid explanation, for example: Mid Partial Credit:
If the number of red cubes increases e 1 item correct and work of meritin
any other item
then there will be less green cubes y
High Partial Credit:
e 3ijtems correct
Full Credit -1
e One or more answers not to
required number of decimal places
(b)
3 faces: 3 Scale 10C (0, 4, 7, 10)
Accept correct answer without work
9 T 24 Low Partial Credit:
e  Work of merit, for example, relevant
work on the diagram
e One correct value
e Reference to total of 60 cubes
no faces: 6 ) ; .
High Partial Credit
e Two correct values
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Q6 | Model Solution — 30 Marks Marking Notes
(@) | Answer: FALSE Scale 5B (0, 2, 5)
Justification: Describes qr dfaws gny s:tua.tlon where Partial Credit:
two angles are equal in size without being .
) ] ] . e Correct answer with no
vertically opposite. Eg. equilateral triangle, e
1 les triangle, opposite angles in a Justification
Is0sce ’ e States True and justifies
parallelogram etc. . y .
(ignores “and only if
(b) Scale 15D (0, 4, 8, 12, 15)
() |1.|2EHD| = |4DBC| =6 .. alternate angles Consider the solution as having 4
|2EFD| = |£EHD| .. both=26 .
elements: 3 steps and a
] conclusion:
2. |£FED| = |£HED|...rectangle & straight angle
|£FDE| = |£HDE]| ... angles in tri. sum to 180**
Steps 1, 2 & 3: 3 correct
3. |ED| = |ED| ... common side | statements for congruency (with
Conclusion: So FED = HED ... by ASA justifications)
|FE| = |EH| and
Conclusion (with reason)
OR
1. |£EHD| = |£DBC| = 6 .. alternate angles
|£EFD| = |£EHD| .. both=20 Note: To prove by SAS, candidates
|FD| = |DH| ... isosceles triangle will have to establish that
|£FDE| = |£HDE
2. |£FED| = |£HED|= 90° ..rectangle & straight
angle‘ Low Partial Credit:
3. |ED| = |ED]| ... common side e Work of merit, for
Conclusion: So FED = HED ... by RHS example, |ZEHD| =
|FE| = |EH] |2DBC| indicated
Mid Partial Credit:
Or similar e 2 correct steps (no
justifications)
High Partial Credit:

e 3 correct steps (including
one side) with at least one
justification

e All 3 steps correct and
conclusion stated (no
justifications)

Full Credit -1
e |FE| = |EH]| not stated
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Q6

Model Solution — 30 Marks

Marking Notes

(b)
(i)

1
[FE| = Z14B| = 10

IFG| = 40

o 14GI_ 90
MY Z1FGI T 20
6 = 66-037..°

6 = 66° [nearest degree]

OR
1
[FE| = Z14B| = 10

Triangles FED and BCD are similar
So |[ED|=90/4 =225

o |EDI_ 225
MY =T1FEI T 10
6 = 66-037..°

0 = 66° [nearest degree]

OR
1
|FE| = Z14B| = 10

Triangles FED and BCD are similar
50 |DC|=90x= = 67.5

o _lepl 675
MY =1BcI~ 30
0 =66-037..°

6 = 66° [nearest degree]

Scale 10D (0, 3,5, 8, 10)
4 steps:

1
1.|FE| =§|AB| =10
2. Finds 2" side in a relevant
triangle

3. Trighometric equation set up
4. Finds 0

Low Partial Credit:
e Work of merit in finding any
side of a relevant triangle

Mid Partial Credit
e 2 steps correct

High Partial Credit:
e 3 steps correct

Full Credit -1
e Incorrect rounding or no
rounding

Leaving Certificate 2023
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Q7 Model Solution — 50 Marks Marking Notes
(@ |lac|* +9%=70? Scale 10C (0, 4, 7, 10)
|AC|? = 70% — 92 3 steps:
|AC|? = 4819 ' A
1AC| = /4819 1. Sets up Pythagoras
2. Finds |AC|
ient = —— = 3. Finds the gradient
Gradient N X 100 = 12.96.. . g .
=13% [nearest percent] Low Partial Credit:
e Work of merit, for example,
70% = 4900, gradient = %
High Partial Credit
e 2 steps correct
Full Credit -1
e Incorrect rounding or no rounding
(b) |I<POR|=5° Scale 10D (0, 3, 5, 8, 10)
|RO| 20
= 4 steps:
sin87 sinb5 . . ,
20 sin 87 1. Substitution into ‘sine rule
ROl = — = 2. Finds |RO|
|ROJ = 229 -16 m 3. Sets up trigonometric equation to solve
\HO| |HO|
tanl7 = ———— 4. Finds |HO
229 -16 l, | .
Low Partial Credit:
|[HO| =229 -16tan 17 e Work of merit, for example, finds
|[HO| = 70 [m] |< POR|, some correct
substitution into ‘sine rule’
Mid Partial Credit:
e 2 steps correct
High Partial Credit
e 3 steps correct
Full Credit -1
e Calculator in incorrect mode
e No rounding or incorrect rounding
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Q7 Model Solution — 50 Marks Marking Notes
(c) |(c)Range=2+0-4 Scale 10D (0, 3, 5, 8, 10)
(d) a=1-6 b=2-4 Note: in (d), accept correct explanation for
OR breathing in or breathing out.
Low Partial Credit:
Vi) =—-0-4 [(_ Singt) G)] =0 e Work of merit in finding either a or
o b
siny t=0 e Work of merit in part (d), for
Tt=0 or “t=x example, indicates that I/’ is the
2 2 rate of change of volume of air
t=0 or t=2 Mid Partial Credit:
e (c) or(d) correct
‘;(i) 1_ 2'6 ‘;(i)z_' 2'4 e Work of merit in both (c) and (d)
High Partial Credit
e One part correct and work of merit
(d) If V'(t) > 0 then the volume of air is in other part
increasing so she is breathing in.
If V'(t) < 0 then the volume of air is
decreasing so she is breathing out.
(f—‘) V(©-5)=2-0- 4 cos = 0-5) Scale 5B (0, 2, 5)
(i) =1-7171 ... 2 Partial Credit:
=1-717litres [3d.p.] e Some relevant substitution
Full Credit -1
e Calculator in incorrect mode
e No rounding or incorrect rounding
e No units or incorrect units
© | yiy=—0-4 [(_ sinZt) (z)] Scale 10C (0, 4, 7, 10)
(i) 2 2 Low Partial Credit:
V'(0-5)=0-4 (E) [SinE - 5)] e Work of merit in finding V'(t)
2 2 : . .
High Partial Credit
= 0-4442.. e V'(t) correct
= 0 - 444 litres/sec [3d.p.] Full Credit -1 o
e Calculator inincorrect mode
e No rounding or incorrect rounding
e No units or incorrect units
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Q7 Model Solution — 50 Marks Marking Notes
() | Form:a+bcos(ct) Scale 5D (0, 2, 3, 4, 5)
M?X.Imum_: 13 ?? Low Partial Credit:
Ra':g:im[g—. 6,. 1-3] . \ol\ﬁocrk of merit in finding any of a, b
. . 1
Mid-line=-(3-6+1-3)=2-45=a e Any work on graph towards finding
1
b=5(3-6-1-3)=1-15 a,b,orc
Mid Partial Credit
Period = 2 seconds e Oneofa,borccorrect
m_s High Partial Credit
CC: T e Twoofa,b orc correct
E(t)=2-45—1-15cosmt Full Credit -1
e E(t)=2-45+1-15cosmt
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Q8 Model Solution — 50 Marks Marking Notes
(@ | _x-w_3-5-3-87 . 3 Scale 10D (0, 3, 5, 8, 10)
4 0-36 1. Find z -score
2. Find 0 - 8485
P(x <3-5) 3. Find solution
=P(z<-1-03)
_ Note: Accept z = 1. 03 as correct z -score in
=1-P(E<1-03) Step 1, but must be handled correctly for
=1-0-8485 Step 3
=0-1515 Low Partial Credit:

e Work of merit, for example, some
correct substitution into relevant
formula, relevant diagram drawn,
indicates yor o

Mid Partial Credit
3.5-3-87
e Correct z-score or
0-36
High Partial Credit

e Finds z-score and further work, for
example, finds 0.8485 or indicates
1-P(z<1-03)

® 1541.96-Z Scale 10C (0, 4, 7, 10)
(i) n . . .
0.36 Note: If V64 is omitted, award Low Partial
V64 Low Partial Credit:
3.7441-96 0-36 —3.8282 e Work of merit, for example, some
A+ L ( N ) - correct substitution into relevant
formula
Cl.:3:-6518<u<3-8282
High Partial Credit
e Confidence interval fully substituted
e One side of interval only caculated

Leaving Certificate 2023 [54] Marking scheme
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Q8 Model Solution — 50 Marks Marking Notes
(M |H:u=3-87 Scale 5C (0, 2, 3, 5)
Hy:p#3-87 Note: If Hy and H4 are reversed, treat as
one error
We reject null hypothesis. Note: treat solution as requiring the four
Galway players do take a different average parts laid out in answer grid
number of attempts. Low Partial Credit:
o  Work of merit, for example, some
correct calculation
Confidence Interval: 3 - 6518 < u < 3 - 8282 Liah Partial Cred
t t:
3 - 87 is NOT within the confidence interval 'gh rartiat tredl
e Two parts correct
OR
3-74—3-87
Test statistic: Z = —zz— = —2 -89
Vea
—2 -89 < —1-96 so test statistic is in the
critical zone of rejection
OR
3-74-3-87
Test statistic: Z = —gzz— = —2 -89
Vo4
P(z<-2-89)=0-9981
p-value:
2XP(z<-2-89)=2(0.0019) =0-0038
0-0038<0-05
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Q8 Model Solution — 50 Marks Marking Notes
(c) A A
) p(1 — ) ~ Scale 10D (0, 3, 5, 8, 10)
p+1-96 |———==0-435 4 steps:
0-35(1-0-35)
EEEY 1.196 |[——
0-35 + 1.96 | 231039 _ 435 voon
" 2. Finds 0.085 or equivalent
0-2275 0-435—0-35 3. Sets up equation
n = 1-96 4. Solves
2
0-2275 = (01 09865) Note: If margin of error is used ie.E = \/iﬁ
n .
award Mid Partial Credit at most
0-2275
00852
(W) Low Partial Credit:
_ e Some correct substitution into
n =120.963. relevant formula
n =121 Mid Partial Credit
e 2 correct steps
High Partial Credit
e 3 correct steps
Full Credit -1
e Incorrect rounding
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Q8 Model Solution — 50 Marks Marking Notes
(d) 1st June ! 2nd June ! 3rd June
(i) | |
1 I
1 1
I WIN 1109 PLAY
1 1
0-8 207360 =186624
1 1
WIN | PLAY 7 I
1 1
288000, ~1259200 I
1 I
/ | LOSE  |0-25 PLAY
: 0-2 \ : =ﬁ2960
PLAY / I 1
1 1
: : PLAY
\ : WIN : 0-9
1 14400 H =112960
I 0-8 / |
0-2 \ LOSE | PLAY |
1 I
72000 H ={18000 1
1 1
| 1 PLAY
I N LOSE_, [0-25
: 3600 — 900
1 1
1 I
(d)(i) Scale 10D (0, 3, 5, 8, 10)
19 entries to check — note: candidates work will need to be followed from left to right as a single
error may lead to subsequent answers differing from those shown in solution.
Low Partial Credit:
e At least one correct entry
Mid Partial Credit
e Eight correct entries
High Partial Credit
e 14 correct entries
Full Credit -1
e Oneincorrect entry
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(d)
(i)

Method 1

Total players= 186624 + 12960 + 12960 4+ 900
= 213444

Lost on 1%t and/or 2" = 12960 + 12960 + 900
= 26820

26820 745

Probability =
213444 5929
OR
Method 2
P (i, win) = 186624
WL WY = 513444
186624
1—-P(win,win) =1 —
213444
B 26820 B 745
213444 5929
Method 3
324
P (win, play, win, play) = 0.8 X 0.9 X 0.8 X 0.9 = a2

9
P(win, play, lose, play) = 0.8 X 0.9 X 0.2 X 0.25 = 250

9
P(lose, play, win, play) = 0.2 X 0.25 X 0.8 X 0.9 = 550

1
P(lose, play, lose, play) = 0.2 X 0.25 X 0.2 X 0.25 = 200

P(lost on 1st and/or 2nd, given that they played 3 days) =
9 9 1

Scale 5C (0, 2, 3, 5)
Method 1
3 steps:

1. Finds the total number of players who
played on all three days

2. Finds the number of players who lost
3. Finds probability

Low Partial Credit:
e Work of merit in finding total
players or number of players who
lost

High Partial Credit:
e 2 steps correct

Method 2
Low Partial Credit:

e Work of merit, for example, finds
the total number of players who
played on all three days

High Partial Credit:

186624
e 1-P(winwin)=1—
213444
Method 3
Low Partial Credit
« Work of merit, for example, 0.2 x
0.25 x 0.8 X 0.9

High Partial Credit

9 9
e — 4+ — 4 —orequivalent
250 250 = 400

324
°o — 4+ — +—+—or equivalent
625 25 250 400

250 * 250 * %00 745
324 9 9 1 5929
625 7250 T 250
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Q9 Model Solution — 50 Marks Marking Notes

(a) (i) | Square: [* = 140 Scale 5B (0, 2, 5)
l=v140 = 11.83. Partial Credit:

l=118cm [1d.p.] e [2=140

Full Credit -1
e Incorrect rounding, or no
rounding
e No unit orincorrect unit
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Q9 Model Solution — 50 Marks Marking Notes
(a) (ii) Hexagon: % area of one triangle Scale 10C (0, 4, 7, 10)
1y2gin60 = 20 Accept correct answer without units
2
e 140 Low Partial Credit:
351n 60 e Work of merit, for example,
280 finds area of one triangle;
3sin 60 33 finds the area of one
=7.3[cm] [1d.p.] trapezium, work towards
finding perpendicular height
140 OR High Partial Credit:
Hexagon: — area of one triangle .
6 _ _ _ e Equation in x formed
Leth = pelrper;dlcular height of one triangle Full Credit -1
h? + <§x> = x? e No rounding or incorrect
, 3, rounding
h =-
V. v
3
h=—x
2
1 V3 140
—XXX—Xx=
27
, 280
x —_——
33
x=734...=73[cm] [1d.p]
OR
Total Area = area of two identical trapeziums
140 = 2 ("*2")—3 .oro.. h calculated above
3\/_
140 = —x?
2
, 280
X4 =—
33
x=734...=73[cm] [1d.p]
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Q9 Model Solution — 50 Marks Marking Notes
(b) (i) | 4% =6+ 8% —2(6)(8)cosa Scale 10C (0, 4, 7, 10)
62 + 82 — 42 ! . .
cos¢g =———————— ow Partial Credit:
842(6;(8) e Correct formula with some
cosa =—=— substitution
96 8
17 High Partial Credit
a = COS — 62+82—42 .
8 e cosa= Wor equivalent
e 16 =100 —96cosa
Uses the cosine rule to find
either ZADE or £DEA
(b) (ii) cos o = % _ % so |AC| = 6_74 Scale 10D (0, 3, 5, 8, 10)
> Low Partial Credit:
|CD| = (ﬁ) —82 = 8V1s o Work of merit in finding a
17 6yTE ¢ relevant side or angle
Area =2 [E (8) ( 7 )] Mid Partial Credit:
=I5 35410, 23541 cm? 2 d.p.] e Correctly finds relevant sides
and/or angles to allow for area
OR to be found, for example,
o = 28 - 955° |CD|, or @ and |AC|
AC| = 64 High Partial Credit
7 e Correctly filled formula for
Area =2 2(8) (%) sin 28 - 96| = 35 - 410. area of triangle ACD
=3541cm?  [2dpl, Full Credit -1
OR e No rounding or incorrect
a = 28-955° rounding
|CD| e No unit or incorrect unit
tan 28.955 = T
|CD| = 4.426
Area = 2[7 X 8 X 4.426] = 35.410 ...
= 35.41 cm? [2d.p.]
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Q9 Model Solution — 50 Marks Marking Notes
(c) (i) | Verifies point, for example: Scale 5B (0, 2, 5)
Q = (cos135°,sin135°)  [unit circle] Note: Check drawing for relevant
1 1
- (_ﬁ’ﬁ) work of merit
‘ OR Partial Credit:
Let co-ordlgateslof Q=(x,y) ) e Work of meritin finding x or y
cos 45° = — 5 DX=—F [2" quadrant] ordinate
i oY ——
sin45° = L SV=5
OR
Shows that |£ZQOP| = 45° and that distance
from Q to (0,0) is 1, or that Q lieson ¢
OR
x2+y?=1
y=-x
wxt4xt=1
2x?2 =1
4 1
x=1+—
V2
But x in 2" quadrant. - x = —, and y = -
. \/E' \/EI
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() (ii)

Method 1

P =(—1,0) Tangentat P: x = —1
1

1
Q= (_\/_E’«/E) Slope of tangentat Q = 1

Tangentat Q: y —% =1(x — _\/ii)

y=x+\/§
Atx=-1: y=—1++2
Centre = (—1,—1 +/2) Radius= —1++/2

OR
Method 2
r
22 -5°

r =tan22-5° p 1

tan 45° = 2tan22 - 5°

A = anz22 . 5°

_ 2r

T 1-12

r2+2r—-1=0

2+ 2 a(-D)
"= 2(D)

r=—1++2
Centre=(—1,—-1+ \/?) Radius= —1 + 2

OR
Method 3
Let (—1,k) be centre of s

(=1,0) to (—1,k) = (—%%} to (—1,k)

: =J(‘1‘(‘%))2+("‘(%))2
Jg—zﬁ 2k? — 242k + 1
k= [+ :

2k? = 4 — 24/2 — 2\[2k + 2k?

22k =4 —2V2
4—22
k = =-1++2
2V/2

Centre = (—1,—1 +V2) Radius= —1++2

Scale 10C (0, 4, 7, 10)

Consider the solution as having three
steps:

1. Finds that the x co-ordinate of the
centre = —1

2. Indicates that the y co-ordinate of
the centre = r, the radius of circle s

3. Finds r

Low Partial Credit:

e Work of merit, for example,
any relevant work on the
diagram

High Partial Credit

e Two steps correct
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Q10 | Model Solution — 50 Marks Marking Notes
(a)(i) % = x:510 ... or equivalent Scale 10C (0, 4, 7, 10)
15% = 12x + 120 Low Partial Credit: N o
e Work of merit in establishing
3x =120 equation
x = 40 [cm] High Partial Credit:
e Correct equation set up
OR 40 50 .
— = — or equivalent
40 _ 50 . 1215
— = — ... or equivalent
12 15
600 = 600
(a)(ii) | Large cone: R = 15,L = 50 Scale 15D (0, 4, 8, 12, 15)
Small cone:r =12, [ = 40 Note: Candidate may use w(r + R)l,
) where | = 10 to find the curved surface
Surface area = mRL — nrrl + nir
area
= m(15)(50) — m(12)(40) + m(12)? Low Partial Credit:
— 7507 — 4807 + 1441 = 4147 e Some correct substitution into
nRL or mrl or mr?
1300 -61..= 1300.6 cm? [1d.p.] e 7RL — 1rl + mr?
o mRL —nrl
Mid Partial Credit
e Oneof mRL or mrlor mr? fully
substituted and calculated
e Fully correct substitution in to
mRL — nirl
e 7wRL — nrl + r? with some
substitution
High Partial Credit
e mRL — nrl + mr? fully substituted
e mRL — nrl calculated
Full Credit -1
¢ No rounding or incorrect rounding
e No unit orincorrect unit
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Q10 | Model Solution — 50 Marks Marking Notes

(@) | Angle: —2-27(40) = 2m(12) Scale 5D (0, 2, 3, 4, 5)

6 =108° Three measurements required: angle
subtended at the centre and 2 relevant
lengths of line segments

Low Partial Credit:
e Net of a cone drawn
e Work of merit in calculating angle.
e Correct structure but no
measurements or incorrect
measurements given

Mid Partial Credit
e Correct structure with one correct
measurement given
e Angle correctly calculated

High Partial Credit
e Correct structure with one
incorrect measurement
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(b)(i)

9x8x7x6=23024
OR
9C, X 4! = 3024

Scale 5B (0, 2, 5)
Note: Accept correct answer without work
Partial Credit:
e Work of merit, for example, lists
some correct code
Full Credit-1
e 9X9xX9 X9 evaluated
e 10X9Xx8Xx7evaluated

(b)(ii)

4(1 x8X 7 X 6) = 1344

OR

No2: 8X7x6x5=1680
3024 — 1680 = 1344

OR

Of the 3024 codes: % of them begin with a
2, % of them have a ‘2’ in the 2™

position...

Therefore, number of codes that contain
the digit 2

Scale 5C (0, 2, 3, 5)
Note: Accept correct answer without work
Low Partial Credit:
e Work of merit, for example, lists
some correct codes, brings answer
from b(i) down to b(ii)
High Partial Credit:
e 1X8X7X6o0rsx3024

e 1680

7 possible combinations with 6 possible
arrangements of each

So7X60r7 X3l =42

1
=—=x%x3024 x4
9
(9_) 1+2+3=6 Scale10C (0, 4, 7, 10)
(i) 1+2+4=7 Low Partial Credit:
14245=28 e Work of merit in listing some codes
14246=09 High Partial Cred/tt: . .

e All 7 combinations listed
1+3+4=38 e One correct combination and
1+34+45=09 mentions 3! or 6 possible

arrangements
24+34+4=9
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