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Note to teachers and students on the marking schemes for the deferred examinations

Marking schemes published by the State Examinations Commission are not intended to be
standalone documents. They are an essential resource for examiners who receive training
in the correct interpretation and application of the scheme. However, it should be noted
that the marking schemes for the deferred examinations may not necessarily be as detailed
as the corresponding marking schemes for the main sitting of an examination, which serve
to ensure consistency across a large team of examiners.

Marking schemes are working documents. While a draft marking scheme is prepared in
advance of the examination, the scheme is not finalised until examiners have applied it to
candidates’ work and the feedback from examiners has been collated and considered in
light of the full range of responses of candidates, the overall level of difficulty of the
examination, and the need to maintain consistency in standards between the main sitting
and the deferred sitting and from year to year. In the case of the deferred examinations,
this means that the level of detail may vary by question, as the marking scheme will only
have been finalised for the questions attempted by the candidates who sat these
examinations.

In the case of marking schemes that include model solutions or answers, it should be noted
that these are not intended to be exhaustive. Variations and alternatives may also be
acceptable. Examiners must consider all answers on their merits, and will have consulted
with a senior examiner when in doubt.

Future Marking Schemes

Assumptions about future marking schemes on the basis of past schemes (whether for the
main examinations or the deferred examinations) should be avoided. While the underlying
assessment principles remain the same, the details of the marking of a particular type of
guestion may change in the context of the contribution of that question to the overall
examination concerned. Accordingly, aspects of the structure, detail and application of the
marking scheme for a particular examination will not necessarily be the same for the
deferred sitting as for the main sitting or from one year to the next.
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Paper 1: 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 scale 0,5 0,25 0,235 0,2,3,4,5
10-mark scale 0,4,10 0,4,6,10 0,3,5,7,10
15-mark scale 0,6,8,15 0,4,6,8,15
20-mark scale 0, 8,11, 13,20

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)
e response of no substantial merit (no credit)
e correct response (full credit)

B-scales (three categories)
e response of no substantial merit (no credit)
e partially correct response (partial credit)
e correct response (full credit)

C-scales (four categories)
e response of no substantial merit (no credit)
e response with some merit (low partial credit)
e almost correct response (high partial credit)
e correct response (full credit)

D-scales (five categories)
e response of no substantial merit (no credit)
e response with some merit (low partial credit)
e response about half-right (mid partial credit)
e almost correct response (high partial credit)
e correct response (full credit)
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In certain cases, typically involving incorrect rounding, omission of units, a misreading that does
not oversimplify the work, or an arithmetical error that does not oversimplify the work, a mark
that is one mark below the full-credit mark may also be awarded. Such cases are denoted with a *
and this level of credit is referred to as Full Credit -1. Thus, for example, in Scale 10C, Full Credit -1

of 9 marks may be awarded.

The only marks that may be awarded for a question are those on the scale above, or Full Credit -1.

In general, accept a candidate’s work in one part of a question for use in subsequent parts of the
guestion, unless this oversimplifies the work involved.

In general, an answer without sufficient supporting work is awarded the lowest non-zero level of
credit (typically Partial Credit or Low Partial Credit, as appropriate).

Paper 1: Summary of mark allocations and scales to be applied

Section A (150)
Answer any five questions

Section B (150)
Answer any three questions

Marking Scheme

Question 1 (30) Question 4 (30) Question 7 (50) Question 9 (50)
(a) 10C (a) 10C (a)(i)(ii) 10D (a) 5B
(b) 10C (b) 10C (b) 20D (b) 10D
(c) 10D (c) 10D () 10C (c) 10C
(d) 10C (d) ' 10D
Question 2 (30) Question 5 (30) E?))((_',)) igD
(@)  10C (@ 10D !
(a)(ii) 10D (b)(i) 5B Question 8 (50) .
(b) 10D (b)(i) 15D (@) sc Question 10 (50)
(b) 10D EZ’) igc
Question 3 (30) Question 6 (30) (c) 10C () 5C
(a) 10C (a)(i) 5B (d) >¢ (d)(i) 10C
(b) 10C (a)(ii) 15D () 1oc (d)(ii) 10C
(@ 10D (b)(i) i) 10D ) 10c (& 10D
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Paper 1: Model Solutions & Marking Notes

Note: The model solutions for each question are not intended to be exhaustive — there may be
other correct solutions.

Q1 | Model Solution — 30 Marks Marking Notes
(@) | 542 — 9y Scale 10C (0, 4, 6, 10)
5(x + 3)(x — 3) Low Partial Credit
e Work of merit, for example,
a common factor identified;
mentions difference of 2 squares
High Partial Credit
o (x+3)(x-3)
(B) | 6xy —8x + 21y — 28 Scale 10C (0, 4, 6, 10)
2x(3y—4)+ 73y —4
(35 _}]4)(2),6 + 7() y=4) Low Partial Credit
e Work of merit, for example,
OR a common factor identified
6xy — 8x + 21y — 28
3y(2x +7) —4(2x + 7) High Partial Credit
By—49H2x+7) o 2x(3y—4)+7@By—4)
e 3y(2x+7)—4Q2x+7)
(€ |2y = 7 _ax Scale 10D (0, 3, 5, 7, 10)
y = —7 -4 Low Partial Credit
2 e Work of merit, for example,
effort to isolate x or y
5 -7 —4x _ Mid Partial Credit
x5+ 4x( 2 ) =—168 e Quadratic in one variable
x? — 14x — 8x%? = —168 . . .

High Partial Credit
x*+2x—-24=0 e Finds correct values for
(x—4)(x+6)=0 x (or y)
x=4 or x=-6

7= 4(4) =7 - 4(—6)
-T2 y= 2
_ 17 23
y= > y= T
x =4, =12—7 or X=—6,y=_—3
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Q2 | Model Solution — 30 Marks Marking Notes
@ |,-3 g=7 Scale 10C (0, 4, 6, 10)
(i)
Sp = g[Za + (n—1)d] Low Partial Credit
100 e Work of merit, for example,
S100 = N [2(3) + (100 — 1)7] identifies a or d
5100 = 34‘950 . . .
High Partial Credit
e Fully correct substitution into S,
formula
(@ |7 —34307) =24, Scale 10D (0, 3, 5, 7, 10)
(i) r=28
Low Partial Credit
T; =8Xx 24
3 - 192 e Work of merit, for example,
calculates T, or identifies the
3,24,192, .. correct common ratio
T = Dd Mid Partial Credit
1’52__61 ;__Erzn__ )1)7 e Calculates 192 correctly
189 = (n—1)7 e Finds T, for the arithmetic
27 = — 1 sequence
n=28 High Partial Credit
e Sets up the correct equation inn
(b) .
ToProve:P(n)=1+4+2+4+3+--+n= n(n;l) Scale 10D (0, 3, 5, 7, 10j)
1A+ Low Partial Credit
P():1=—5==1True e Any one of Step P(1), Step P(k)
orStep P(k +1
Assume P (k) is true PP( )
Kk + 1 Mid Partial Credit
ie. P(k)=14+2434+k= g e Any two of Step P(1), Step P(k)
2 orStep P(k + 1)
. _ (k+1)(k+2)
To Prove: P(k +1) = 2 High Partial Credit
_ e P(1),P(k) and some valid work
Plk+1)=1+2+3++k+(k+1) in using Step P (k) to prove Step
k(k+1) P(k+1)
=——+(k+1
—+(k+ 1)
k(k + 1) Z(k + 1) Full Credit-1
= > + > e Omits conclusion but otherwise
correct
_ (k+1)(k+2)
B 2
But P(1) is true, so P(2) is true etc.
Hence, P(n) is true for all n.
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Q3

Model Solution — 30 Marks

Marking Notes

(a)

g(6x —5)
(6x—5)2—-2(6x—5) +1
36x% — 72x + 36

Scale 10C (0, 4, 6, 10)

Low Partial Credit
e Some correct substitution of f(x)
into g(x)
o f(g(x)) substituted

High Partial Credit
e f(x) fully substituted for x
in g(x)
e f(g(x))intheformax?+ bx + ¢

(b)

— =37
81 3

r=logz o7
r=—4

Ans: 374

Scale 10C (0, 4, 6, 10)

Partial Credit
e Work of merit, for example, lets

r = logs —, writes 81 as 3% or —
81 81
as 8171
High Partial
1
34
Full Credit -1
[} r = —4

(c)

10g100 X + 108100 18 —logy90 3
l 18x

= ngOT

= log00 6X
log 6x

~ logy, 100
log,o 6x

= T

1
= Eloglo 6x

Scale 10D (0, 3, 5, 7, 10)

3 steps:

1. Combines all 3 terms into 1 term
2. Changes to the base 10

3. Finishes

Low Partial Credit
e Work of merit, for example,
some correct use of rules of logs

Mid Partial Credit
e 1 step correct

High Partial Credit
e 2 steps correct
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Q4 | Model Solution — 30 Marks Marking Notes
(@) | 6 8 + 15i — 20i% — 20i + 2¢2 Scale 10C (0, 4, 6, 10)
=6—8i+ 15i +20—-20i —2 ] .
— 24 —13i Low Partial Credit
o Work of merit, for example, some
correct multiplication
High Partial Credit
e Expands correctly [1tline in
solution]
(b) Correctly labelled diagram Scale 10C (0, 4, 6, 10)
Low Partial Credit
e Work of merit, for example,
one dot labelled correctly, or
z and —z swapped.
High Partial Credit
e 2 dots labelled correctly
(c) . Scale 10D (0, 3, 5, 7, 10)
r= /12+(—\/§) =2
Note: polar form must be used to
achieve any credit
V3 b 5T
tand =—-,s04 =7,s0 0 =— Note that argument may also be given as
22 =13 0 = —60°, etc., or 8 = 300°, etc.
2 — s i sin (X
z° = 2(cos(3 + Znn) + lsm( o Znn))
1 5 /5 4 stgps.
z = 22(cos (? + nn) + isin (? + nn)) 1. Finds r
2. Finds 8
n=0: 3. Uses de Moivre’s Theorem
5t 5t 4. Evaluates
z = 2(cos (—) + i sin (—))
6 6
z= \/E((— ?) +i G))= - \/Z—E + gi Low Partial Credit
e Work of merit, for example,
plots 1 — V/3i, or some correct
n=1 substitution into de Moivre’s
117t 117 Theorem
z = V2(cos (T) + isin <T>)
. % Mid Partial Credit
3 1 6 V2.
7 = \/E((?) +i (_ E)): S5l e 2 steps correct
High Partial Credit
e 3 steps correct
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Q5 | Model Solution — 30 Marks

Marking Notes

(@) f(x)=6%2+4x+c

f(x) =3x2+4x+c

f(-1) =3(-1D*+4(-1) +c
8=3—-4+c

c=9

f(x) =3x*+4x+9

Scale 10D (0, 3, 5, 7, 10)

Low Partial Credit
e Some correct integration

Mid Partial Credit
e Two terms correct in integration

High Partial Credit
e 3(-1)?+4(-1)+c=8
e Finds f(—1)intermsof c
Full Credit -1
e ¢ found correctly

:!‘;) y =2In23 = 41589
|

Scale 5B (0, 2, 5)
e Some correct substitution into
the function

d 3
—yzx(—)+lnx3 (D)
dx X

d

d_icl: 3+ Inx3

d

d—zz 34+ 3lnx

(?) u=x v=Inx3
(ii) du_1 dv 1 (3x?) =
dx dx  x3 )=

Scale 15D (0, 4, 6, 8, 15)
Note: No differentiation no credit
4 steps:
1. Finds au
giix
2. Finds =
dx
3. Substitutes correctly in the product

rule
4, Finishes

Low Partial Credit
e Some correct differentiation

Mid Partial Credit
e 2 steps correct

High Partial Credit
e 3 steps correct
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Q6 | Model Solution — 30 Marks

Marking Notes

(a) h'(x) = 2 cos 2x

Scale 5B (0, 2, 5)

(i) e Some correct differentiation
(a) " z Scale 15D (0, 4, 6, 8, 15)
(ii) = f sin 2x dx
5 0 Jo Note: integration is required in order to
. be awarded any credit
_ 6 cos2x1* 76
T [ ] 4 steps (if% is omitted, treat step 1 as
6
— cos 2(_) 6 /— cos 2(0) not fully correct, but all other steps can
—— (T) be accepted as correct):
T 1 = .
1. T J§ sin2x dx
2. Integrates correctly
_ 6 1 1 3. Subs in limits
T (_ at E) 4. Evaluates correctly
3
= — Low Partial Credit
21

e Work of merit, for example,
integration indicated

Mid Partial Credit
e 2 steps correct

High 2 Partial Credit
e 3 steps correct

B) 16 1<x<2
(i)
(ii)
(i) a<3

Scale 10D (0, 3, 5, 7, 10)

Low Partial Credit:
e Work of merit

Mid Partial Credit:
e Work of merit in both parts
e One part correct

High Partial Credit:
e One part correct and work of
merit in the other
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Q7 | Model Solution — 50 Marks

Marking Notes

(a) (i)

25

-900 | -925 | 2200 | 2625 | 1900

-275

(ii) Graph

Scale 10D (0, 3, 5, 7, 10)
Solution consists of 11 parts:

-4 values in table
-6 points plotted

-Points joined appropriately

Low Partial Credit
e 1 part correct

Mid Partial Credit
e 5 parts correct

High Partial Credit
e 8 parts correct

Full Credit -1
e 10 parts correct

® 1)
(i) |9(—16)=

— 6688
=0

iy | (i)

—2x%+87x — 418

—2(—=16)3 + 55(—16)? + 974(—16)

x+ 16

—2x3 — 32x2

—2x3 + 55x% + 974x — 6688

87x% + 974x

87x% + 1392«

—418x — 6688
—418x — 6688

2x%2 —87x +418 =0
(2x — 11)(x — 38) = 0

x=7andx=38

Scale 20D (0, 8, 11, 13, 20)

4 steps:

1. Shows g(—16) =0

2. Finds quadratic factor

3. Factorises —2x2 + 87x — 418
OR fully substituted formula

4. Finds other roots

Low Partial Credit
e Work of merit, for example,
some correct division,
or sets up long division correctly

Mid Partial Credit
e 1 step correct and work of meritin
another

High Partial Credit

e 3 steps correct
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Q7 | Model Solution — 50 Marks

Marking Notes

(© | (21)(=12)(—47) = 11844

1
—1316 + 11844 = )

h(x) = —%(x +21)(x — 12)(x — 47)

Scale 10C (0, 4, 6, 10)

Low Partial Credit
e Work of merit, for example,
some correct factor identified

High Partial Credit
e h(x)=(x+2D(x—-12)(x —47)
® Findsa = —%

(d) | Standard Tax:

40 000@20% = 0.2(40000)

Higher Tax:

(x —40000)@40% = 0.4(x — 40000)
Net Tax:

0.2(40000) + 0.4(x — 40000) — 3550

Equation:

Scale 10C (0, 3, 5, 7, 10)

Consider solution as consisting of 4 steps
1. Finds tax @20%

2. Finds tax @40%

3. Deals with tax credit

4. Finds x

Low Partial Credit
e Work of merit, for example,

X
0.2(40000) + 0.4(x — 40000) — 3550 = — calculates 8000 or writesg
x Mid Partial Credit
8000 + 0.4x — 16000 — 3550 = = e 2 steps correct
X
3 = 0.4x — 11550 High Partial Credit
e 3 steps correct
x = 2.4x — 69300
1.4x = 69300
x = [€]49,500
Leaving Certificate 2024 - Deferred Examinations [13] Mathematics
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Q8 | Model Solution — 50 Marks Marking Notes

@ | (0) = 5+ 20000790 = 25[04] Scale 5C (0, 2, 3, 5)

w(8) =5+ 20e~%97°® = 15.63% ~ 16[%] | Low Partial Credit

o Work of merit, for example some
correct substitution into the
function

High Partial Credit

e One correct value calculated
Full Credit-1

e No rounding or incorrect

rounding
(b) | 5 4 20e-0079t < 1 Scale 10D (0, 3, 5, 7, 10)
20e7%97t < 5 Low Partial Credit:
—0079¢ l e Work of merit, for example, trials
4 values of t
1
—0.079t < an Mid Partial Credit:
e Isolates ¢70:079¢
1
ll’lz
t > High Partial Credit:
—0.079

e |[solatest

t > 17.54802989 [weeks]
Full Credit -1

t = 122.8362092 [days] e Rounding the number of weeks
t = 123 [days] and then calculating the number
of days
(c) w(t) =5 + 20e 70079t Scale 10C (0, 4, 6, 10)
w'(t) = 20e7°%979t(-0.079) Low Partial Credit
w'(5) = 20e~%979G)(-0.079) e Work of merit, for example, some

w'(t) = —1.06[% per week] correct differentiation

High Partial Credit
e Differentiates correctly

(d) | The water content of the wood is always Scale 5C (0, 2, 5)
decreasing.
Partial Credit
e Explains the meaning of w'(t)
The rate at which it is decreasing by each week being always negative
is also decreasing. e Explains the meaning of [w'(t)]

getting smaller as t gets bigger

Leaving Certificate 2024 - Deferred Examinations [14] Mathematics
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Q8 | Model Solution — 50 Marks

Marking Notes

(e) (i)

approaching the same limit of 5.
(ii)

k is any value less than -0.079

Graph under the given graph starting and

Scale 10C (0, 4, 6, 10)

Low Partial Credit
e Work of merit

High Partial Credit
e 1 part correct
Full Credit -1
o y=u(t) <w(t)forallt butnot
approaching 5.

(f) Year 1: 1.06P
Year 2: 1.08 X 1.06P = 1.1448P

(1+0)3 = 1.339416
1+i= 31339416

i =11023 -1
= 0.1023
r =10.2

Year 3: 1.1448P x 1.17 = 1.339416P

Scale 10C (0, 4, 6, 10)

Low Partial Credit
e Work of merit, for example,
writes 1.06

High Partial Credit
e Calculates 1.339416
e Finds total % increase over the 3
years
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Q9 | Model Solution — 50 Marks Marking Notes
(@ | 5(1.5) = —6(1.5)2 + 25(1.5) — 24 = 0 Scale 5B (0, 2, 5)
Partial Credit
e Work of merit, for example,
correct substitution into given
expression or attempt to
factorise quadratic
e —6x2+25x—24=0
b
(b) £100) = _sz + 2 Scale 10D (0, 3, 5, 7, 10)
32492 =0 Low Partial Credit
4 e Work of merit, for example, some
3x2-8x=0 correct differentiation; states
x(3x—8)=0 f'x)=0
x=0 and x = g Mid Partial Credit
(3)3 e Fully correct differentiation
8y _G) By e
f (3) =T (3) T 27 High Partial Credit
. 8
Local Maximum: (ﬁ, %) e Findsx =2
3’ 27
c
(c) £10) = _%xz 4oy Scale 10C (0, 4, 6, 10)
., 6 Low Partial Credit
ffe) =—zx+2 e Work of merit, for example
mentions f''(x
—2x+2=0 . [
4 e Brings down derivative from (b)
6
2 X=72 High Partial Credit
x = % e Finds f"'(x)
Leaving Certificate 2024 - Deferred Examinations [16] Mathematics
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Q9 | Model Solution — 50 Marks Marking Notes
d
(d) foz( £(0)dx Scale 10D (0, 4, 6, 10)
= fz (_ x + xZ) dx Consider 3 Steps:
O\ 4 1. Integrate f
_ (_ﬁ + E)FZ 2. Integrate g
16 3/x=p 3. Evaluate with limits and finish
2% 283 0* 03 5 5
CEtPD -t =G-0=3 Low Partial Credit:
e Work of merit, for example,
) integration indicated
J (g(x))dx
2 5 High Partial Credit:
= Jy (=6x? + 25x — 24)dx e 2 steps correct
x=2 e One relevant area calculated
= (—2x3 +2x2 - 24x)
2 x=0
25
_ (—2(2)3 + @7 - 24(2)) -
(—2(1.5)% + 22—5(1.5)2 — 24(1.5))
117
1= ()
_>
T8
Area =2 — 2 = 2 [ynits?]
3 8 24
(&) |, 1 2y Scale 5B (0, 2, 5)
(i) 3
V= lan(Zr) Partial Credit
3 o letsh=2r
V=273
3
Leaving Certificate 2024 - Deferred Examinations [17] Mathematics
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Q9 | Model Solution — 50 Marks Marking Notes
(e) S Scale 10D (0, 3, 5, 7, 10)
(ii) T3
Y om? Low Partial Credit
ar e Work of merit, for example,
Z_; = 1 - states a relevant derivative or
nr

dr _ dr dv
dt~ av ' de

ﬂ—( ! )x(o.5)

dt ~ \2mr2
dr_( 1 )
dt = \4mr2
1

= 4n(4)?
1

" 64n

cm/s

some correct differentiation

Mid Partial Credit
e Any two of the following:

d

o) @ _ 0.5
dt
ar_dr av

O w- wa
a 2

o = 2nr

High Partial Credit

e Have all 3 from MPC list
Full Credit -1

e |ncorrect or no units

Leaving Certificate 2024 - Deferred Examinations
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Q10 | Model Solution — 50 Marks Marking Notes
(a) 1 ) 3 4 Scale 5C (0, 2, 3, 5)
Low Partial Credit
120 96 384 | 1536 Y Werk e _
5 25 ork of merit
High Partial Credit
e 2 entries correct
Full Credit-1
e Answer(s) in decimal form
(b) | =120 andr =08 Scale 10C (0, 4, 6, 10)
Note: Solve by trial and improvement T4,
and T3 must be evaluated for full credit
T, =ar™?
10 = (120)(0 8)11—1 Low Partial Credit
L e Work of merit, for example,
5= (0.8)"1 identifies a or r
1 e Isolates 0.8™1
logog; =n—1 e Trials some values
111359 =n—1 High Partial Credit
121359 = n e Converts t.o a log equation
e p = 13 with T;; evaluated
p =13
(c) a(1-rm) Scale 5C (0, 2, 5)
S —_—
n - 1-r
S = 120(1-0.8™) Partial Credit
nT o 1-08 e Work of merit, for example, some
[S, = 600(1 — 0.8™)] correct substitution into the
S, formula
:F;) |AC| = |AB| — |CD| Scale 10C (0, 4, 6, 10)
i
|AC| = 120 — 96 = 24cm Low Partial Credit
e Work of merit, for example,
|AD| = |AC| + |CD| |AC] = 4B = |CD]
|AD| = 24 + 76.8 = 100.8cm High Partial Credit
e One distance calculated
Full Credit -1
e Incorrect unit or no unit
Leaving Certificate 2024 - Deferred Examinations [19] Mathematics
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Q10 | Model Solution — 50 Marks Marking Notes
(d) 1\ ax| = |4B| - |BC| + [CD| — . Scale 10C (0, 4, 6, 10)
(i) 384
|AX| = 120 — 96 + — — --- Low Partial Credit
5 e Work of merit
a=120andr = —-0.8
High Partial Credit
e Correct substitution into S,
Seo = 2 formula
o Full Credit -1
120 ull Credit -
® = 1 _(-08) e Incorrect unit or no unit
S = ﬂcm
3
e
(e) Pipe A: Fills % of the container in 5 minutes Scale 10D (0, 3, 5, 7, 10)
. Low Partial Credit
Pipe B: Fills e of the container in 5 minutes e Work of merit, for example, states
L or similar
Total fraction filled after 5 minutes: 18
5 5 11 Mid Partial Credit Ny
815" 18 e Calculates o the fraction filled by
both pipes in five minutes
Fraction left to fill:
u 7 High Partial Credit
_ 7 .
1 18- 18 e (Calculates o the fraction left to
e fill after 5 minutes
Ti ill:
Hme to fil: e Answer left as %5
71 65
B 15 °" 6
= 10 minutes 50 seconds
Leaving Certificate 2024 - Deferred Examinations [20] Mathematics
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Paper 2: 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 scale 0,5 0,25 0,235

10-mark scale 0,4,6,10 0,3,5,7,10
15-mark scale 0,6,8,15 0,4,6,8,15

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)
e response of no substantial merit (no credit)
e correct response (full credit)

B-scales (three categories)
e response of no substantial merit (no credit)
e partially correct response (partial credit)
e correct response (full credit)

C-scales (four categories)
e response of no substantial merit (no credit)
e response with some merit (low partial credit)
e almost correct response (high partial credit)
e correct response (full credit)

D-scales (five categories)
e response of no substantial merit (no credit)
e response with some merit (low partial credit)
e response about half-right (mid partial credit)
e almost correct response (high partial credit)
e correct response (full credit)
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In certain cases, typically involving incorrect rounding, omission of units, a misreading that does
not oversimplify the work, or an arithmetical error that does not oversimplify the work, a mark
that is one mark below the full-credit mark may also be awarded. Such cases are denoted with a *
and this level of credit is referred to as Full Credit -1. Thus, for example, in Scale 10C, Full Credit -1

of 9 marks may be awarded.

The only marks that may be awarded for a question are those on the scale above, or Full Credit -1.

In general, accept a candidate’s work in one part of a question for use in subsequent parts of the
guestion, unless this oversimplifies the work involved.

In general, an answer without sufficient supporting work is awarded the highest level of partial
credit below Full Credit —1 (typically Partial Credit or High Partial Credit, as appropriate).

Paper 2: Summary of mark allocations and scales to be applied

Section A (150) Section B (150)
Answer any five questions Answer any three questions

Question 1 (30) Question 4 (30) Question 7 (50) Question 9 (50)
(a)(i)(ii) 15D (a) 10C (a)(i) 10D (a)(i) 5B
(a)(iii) 5C (b) 10C (a) (i) 10D (a)(ii)  10C
(b) 10D (c) 10D (b) 10D (b)(i)(ii) 10C
Question 2 (30) (c)(i)(ii) 10D (c) 15D
(a) 10C Question 5 (30) (d)(i)(ii) 10C (d)(i)(ii) 10D
(b) 10C (a)(i)(ii) 10D .
(c) 10D (b)) 5B Question 10 (50)

(b)(ii) 5B Question 8 (50) (a) 15D
Question 3 (30) (b)(iii) 10C (a)i)  5C (b) A
(@)  10C (a)(ii)  10C Ec;?_)) igc

. (b) 5C ciil

EE)) 183 Question 6 (30) () 10C (d)(i) 5C

(a)(i) 5B (d) 10C (d)(ii) 10D

(a)(ii) 10C (e) 10D

(b) 15C
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Paper 2: Model Solutions & Marking Notes
Note: The model solutions for each question are not intended to be exhaustive — there may be

other correct solutions.

Q1 | Model Solution — 30 Marks

Marking Notes

(@) |
) )
(i) | p(6,5) Q(4,-3)

M_(6+4 5+ (=3)
2 2
(i)

(=3)=(5) _

Mo = "6

1
Mpisector = — 3

Y=y =m(x —x)
y=1=-3(x-5)
4y —4=—-x+5
x+4y—-9=0

)=61

Scale 15D (0, 4, 6, 8, 15)

4 steps:

1. Find the midpoint of PQ

2. Find the slope of PQ

3. Find slope of perpendicular bisector of
PQ

4. Find equation of perpendicular
bisector

Low Partial Credit
e Work of merit, for example,
midpoint formula with some
correct substitution; slope
formula with some correct
substitution

Mid Partial Credit
e 1 steps correct

High Partial Credit
e 3 steps correct

:.a)) Perpendicular bisector of [QR]: x = 7
iii

x+4y—-9=0
7+4y—-9=0
4y =2
(7,5)

Scale 5C (0, 2, 3, 5)

Low Partial Credit
e Work of merit, for example,
effort to calculate perpendicular
bisector of [PR] or [QR]

High Partial Credit
e x=7

1
[ ] y:E
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Q1 | Model Solution — 30 Marks

Marking Notes

(B) | et 4 = (x,0) and B = (0,y)

Midpoint = (x7+o O+(Y))

o2

(XY
(=6,2) = (2’2)
- _6 Y—9
2 2
x=-12 y=4
A=(-12,0) B =(0,4)

Scale 10D (0, 3, 5, 7, 10)

Low Partial Credit
e Work of merit, for example,
states that y = 0 in point A or
that x = 0 in point

Mid Partial Credit
e Correct substitution into
midpoint formula
e A= (x,0)and B =(0,y)

High Partial Credit
X

— y _
e o= 6 and 2—2

e X correctory correct
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Q2 | Model Solution — 30 Marks Marking Notes
a
(a) d= (=5 T 0p =57 Scale 10C (0, 4, 6, 10)
r= \/(_1 —2)2 4+ (=3 —4)2 Low Partial Credit
e Work of merit in calculating the
r =9+ 49 =+/58 radius
e Subs (2,4) into the equations of
(x—2)% + (y — 4)? = 58 a circle formula
orx*+y?—4x—-8y—38=0 High Partial Credit
e Calculates the radius of the circle
e Calculates r?
(b) Scale 10C (0, 4, 6, 10)
Low Partial Credit
e  Work of merit, for example, some
correct transformation
High Partial Credit
e One correct point
e Finds the equation of the circle
Any 2 of the following points:
(15r 2); (15r _6)1 (5I 4)) (5I _8)1 (3I 2);
(13,4),0r (13,-8)
(c) Ay Scale 10D (0, 3, 5, 7, 10)
Lk
) Low Partial Credit
e Work of merit, for example,
calculates 3 as the vertical height
; of the centre above the x-axis
> e Shows that [GH] is bisected by
the perpendicular
Mid Partial Credit
r=1+32+42=5 e Finds the radius of the circle
Centre: (5,3) High Partial Credit
) ) ) ) e Finds centre of the circle
Equation of Circle: (x — 5)* + (y — 3)* = 25
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Q3 | Model Solution — 30 Marks Marking Notes
(a) Tangent correctly drawn, Scale 10C (0, 4, 6, 10)
with construction lines
Low Partial Credit
e Work of merit, for example,
some indication of
understanding that
tangent L radius
e Perpendicular line drawn
without construction lines
High Partial Credit
e Line PQwith 2 points
equidistant from Qmarked on
the line
(b) | ;= oy Scale 10D (0, 3, 5, 7, 10)
30 = 2nr Low Partial Credit
15 _ r e Work of merit, for example,
T 2mr = 30
) Mid Partial Credit
A=mnr . L
e Finds the radius in terms of
15\2
A=m|—
T ( T ) High Partial Credit
A= 225 cm> e Correct substitution into the
T area of a circle formula
Full Credit -1
e Answer not in correct form
(© |\.Bco| = x Scale 10D (0, 3, 5, 7, 10)
so |[£BOC| = x [isosceles Aas |BC| = |BO|] Low Partial Credit
so |£CBO| = 180 — 2x [anglesin a A] e Work of merit, for example,
marks isosceles triangles or
50 lL_ABOl = 180 — (180 — 2x) = 2x finds |£BOC]| in terms of x
[straight angle]
so |£BAO| = 2x [isosceles A as as |BO| = |AO|] | Mid Partial Credit
50 |2BOA| = 180 — 2x — 2x = 180 — 4x e Finds |£ABO| in terms of x
[angles ina A] High Partial Credit
so|£AOB| = 180 — (180 — 4x) — (x) = 3x e Finds |£BAO| in terms of x
[straight angle]
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Q4 | Model Solution — 30 Marks Marking Notes
(a) Cos(A + B) = CosACosB — SinASinB Scale 10C (0, 4, 6, 10)
Cos(105) = Cos(60 + 45) Low Partial Credit
Cos(60 + 45) = Cos60Cos45 — Sin60Sin45 e Work of merit, for example, 60 +
45 or some correct substitution
1\ /1 V3) (1
Cos(105) = (5) (5) - (7) (ﬁ) into relevant formula
_1-V3 . . .
Cos(105) = EN:3 High Partial Credit
e (0s60Co0s45 — Sin60Sin45
or equivalent
() | Sin(a + B) = SinACosB + CosASinB Scale 10C (0, 4, 6, 10)
Replace B with A Low Partial Credit
e Work of merit, for example,
Sin(4 + A) = SinACosA + CosASin Sin(A + B) formula
Sin2A = 25inACosB High Partial Credit
o Sin(A+A)=
SinACosA + CosASinA
(¢) | sinw _ sin2w Scale 10D (0, 3, 5, 7, 10)
3 5
5SinW = 3Sin2W Low Partial Credit
Work of it, f le,
5SinW = 3[2SinW CosW] * TrorkoTmertt, Tor exampe
some correct substitution into
5 =6CosW the sine rule
5
CosW =~ Mid Partial Credit
e Fully correct substitution into the
Sine rule
High Partial Credit
o 5SinW = 3[2SinWCosW ]
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Q5 | Model Solution — 30 Marks Marking Notes

@ | @ ﬁ = % =0.025 = 2.5% Scale 10D (0, 3, 5, 7, 10)

(i)

(i) | (ii) Low Partial Credit

1 e Work of merit, for example,
ﬁ =0.01 substitutes 1600 into the formula
1=0.01vn Mid Partial Credit
L =n e One part correct
0.01
o Work of merit in both parts
100 = vn
n = 10000 ngh Partial Credit
e One part correct and work of
merit in the other

:!c;) P(A N B) = P(4).P(B) Scale 5B (0, 2, 5)

I e Some work of merit, for example,
P(ANnB)=0.2x0.3=0.06 correct formula

(B) | pcup) =P(C) + P(D) - P(C N D) Scale 5B (0, 2, 5)

(i) P(CUD) =04+ 0.5—0.08 =0.82 e Some work of merit, for example
P(C) + P(D); Correct Venn
diagram

(b) P(ENF) Scale 10C (0, 4, 6, 10)

(iii) | PEIF) = =0

1_ x Low Partial Credit

4 x+04 e Work of merit, for example,

x+ 0.4 =4x correct formula written

0.4 =3x High Partial Credit

0.4 2 .
X = ? = E =0.13 . l _ x
4 x+0.4
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Q6 | Model Solution — 30 Marks

Marking Notes

(@ | 71 = 5040
(i)

Scale 5B (0, 2, 5)
e Work of merit, for example, some
arrangements shown

:a; (AE) together:
i
(AE),B,C,D,F,G
6! X 2! =720 %X 2 = 1440

Scale 10C (0, 4, 6, 10)

Low Partial Credit:
e Work of merit, for example, one
arrangement shown

High Partial Credit:
e 6! calculated

(b) 1595678
[Mean = % = 5]

Scale 15C (0, 6, 8, 15)

Low Partial Credit:
o Work of merit, for example, has a
solution where 2 is the mode or
5.5 is the median

High Partial Credit:

e Solution where 2 is the mode and
5.5 is the median, but mean >5
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Q7 | Model Solution — 50 Marks

Marking Notes

(@) | 330-360 _

390-360 =111
27

P(330 < Xpeqn < 390)
=P(-1.11 <z < 1.11)
= 0.8665 — (1 — 0.8665)
= 0.8665 — 0.1335
=0.733

Scale 10D (0, 3, 5, 7, 10)
4 Parts:
Finds z-score for 330

N e

Finds z-score for 390
3. Finds 0.8665
4. Finishes

Low Partial Credit
o Work of merit, for example draws
relevant diagram, or indicates u
oro

Mid Partial Credit
e 2 steps correct

High Partial Credit
e 3 steps correct

:a; p(z < z;) =0.95
i

7, = 1.64
~z=-—1.64

x—360
27

x — 360 = —44.28
x = 315.72cm

= —1.64

Scale 10D (0, 3, 5, 7, 10)

4 steps:

1. Finds z-score of 1.64

2. Finds z-score of -1.64

3. Subs value into the z-score formula
4. Finds x

Low Partial Credit
e Work of merit, for example,
draws a relevant diagram or
mentions 95%/0.95

Mid Partial Credit
e 2 steps correct

High Partial Credit
e 3 steps correct
Full Credit-1

e No unit or incorrect unit
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Q7 | Model Solution — 50 Marks Marking Notes
(b) | arternative Hypothesis: Scale 10D (0, 3, 5, 7, 10)
The mean height of the trees in Fiadh's 4 steps:
forest is not 360cm 1. States alternative hypothesis
Calculations: 2. Calculations
_ 30360 _ 55 Z' Ezgscg;sm
=70y T '
100 Low Partial Credit
Conclusion: e  Work of merit
We reject the the null hypothesis Mid Partial Credit
Reason for your Conclusion: e 2 steps correct
—37 < —1.96 so th'e te'st statistic is in the High Partial Credit
critical zone of rejection
e 3 steps correct
c
(c) 5= 03 Scale 10D (0, 3, 5, 7, 10)
(i) 160
0.3(1 — 0.3 4 steps:
E =1.96 . ( . ) =0.071 1. CaIcuIateﬁ
160 2. Calculate E
R R 3. Find Interval
p-E<p<p+E 4. Explanation
03—-0.071<p<03+0.071
0.229 < p < 0371 Low Partial Credit
e Work of merit
(ii) | In 100 samples, you would expect 95 Mid Partial Credit
of them to have a mean within this * 2steps correct
interval j ] ) ]
High Partial Credit
e 3 steps correct
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Q7 | Model Solution — 50 Marks

Marking Notes

(fj) A graph that has been validly transformed, for

(i) example:

(ii)

}
T
350 360

370

Scale 10C (0, 4, 6, 10)

Low Partial Credit
e Work of merit, for example, any
horizontal movement in (i) or
vertical movement in (ii).

High Partial Credit
e One graph correct
e Work of merit in both parts
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distance _ 4.8 km
speed  8km/hr

time = 0.6 X 60 = 36 [minutes|

time =

= 0.6 hours

Q8 | Model Solution — 50 Marks Marking Notes
a
:i)) A= %ab SinC Scale 5C (0, 2, 3, 5)
2 e Work of merit, for example some
A= 6509 ~ 651 [m?] correct substitution into the
formula
High Partial Credit
e Fully correct substitution into
formula
:f{; a2 = b2 + ¢ — 2bcCosA Scale 10C (0, 4, 6, 10)
ii
a? = 59% + 477 — 2(59)(47)Cos28 Low Partial Credit:
a® = 793.17
o  Work of merit, for example, some
a=2816m correct substitution into the
cosine formula
High Partial Credit:
e Fully substituted Cosine Rule
formula
Full Credit-1
e Incorrect units or no units
e Incorrect rounding or no
rounding
e Calculator in incorrect mode
(b) Scale 5C (0, 2, 3, 5)

Low Partial Credit
e Work of merit, for example, t = %

High Partial Credit
e C(Calculates 0.6 hours
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Q8 | Model Solution — 50 Marks Marking Notes
©) | voume = I xw x h Scale 10C (0, 4, 6, 10)
0.415 = (5x)(3x)(2x) Low Partial Credit
0.415 = 30x3 e Work of merit, for example, lets
. . =Ll X X
0.01383 = x3 0415=Lxwxh
X = 3/0.01383 High Partial Credit
e Substantial work of merit
x =0.24 [m] e Calculates x
Height = 0.24 X 2 = 0.48 m = 48 [cm]
Width=0.24 X3 =0.72m = 72 [cm]
Height= 0.24 X 5 = 1.2m = 120 [cm]
(d) | e ght = 2r Scale 10C (0, 4, 6, 10)
V = nr2h Low Partial Credit
e Work of merit, for example,
2.78 = r2(2r) identifies h as 2r
0.44245 = r3 High Partial Credit
e Fully correct substitution into
V0.44245 = r formula [3™ line of solution]
0.762 =r
r=0.76m
(e) length of Small Square = r X 2 = 2cm Scale 10D (0, 3, 5, 7, 10)
diagonal of small square = V22 + 22 = 2+/2 Low Partial Credit
Diameter of big circle = 22 + 2 * Work of merit, for example,
finds length of small square
Length of Big Square = 2v/2 + 2
2 Mid Partial Credit
Area of Big Square = (2v2 + 2) e Finds diagonal of small square
= 12 + 8V2 cm?
High Partial Credit
e Finds radius or diameter of big
circle
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x(7) +y(5) +z(0) = 1.155....Eq.B
x+y+z=1..Eq.C

4y(7) + y(5) + z(0) = 1.155

28y + 5y = 1.155

33y = 1.155

y = 0.035

x = 4(0.035) = 0.14
z=1-0.035-0.14 = 0.825

Q9 | Model Solution — 50 Marks Marking Notes
@ | o9 Scale 5B (0, 2, 5)
(i)
Partial Credit
There is a strong positive correlation e Work of merit in justification
e Correct box ticked
(f) Reasonable line of best fit drawn on the graph | Scale 10C (0, 4, 6, 10)
(i) Note: Accept line of best fit drawn with
some values on each side and with
90 kg [Or their correct Value] reasonable slope
Low Partial Credit
e Work of merit, for example, line
drawn with positive slope
High Partial Credit
e One part correct
(b) 16,923 % 0.08 = 0.06229504 Scale 10C (0, 4, 6, 10)
0 | =0.0623
(ii) Low Partial Credit
e Work of merit, for example,
(ii) mentions 0.92
1- (200) 0.9220 — (210) 0.921°0.08! High Partial Credit
e One part correct
=1 —0.1886933292 — 0.3281623116 e Work of merit in both parts
= 0.4831
k;l( X =4y .. EqA Scale 15D (0, 4, 6, 8, 15)
c

Low Partial Credit
o Work of merit, for example, lets
x =4y

Mid Partial Credit
e TwoofA,BorC

High Partial Credit
e Findsxory
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Q9 | Model Solution — 50 Marks Marking Notes

(fi) Scale 10D (0, 3, 5, 7, 10)
W |7¢,=35

Low Partial Credit
e Work of merit, for example,

(i) AC 4 Mid Partial Credit
3 - e One part correct
7¢; 35 e Work of merit in both parts
High Partial Credit
e One part correct and work of
merit in the other
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Q10 | Model Solution — 50 Marks Marking Notes
(@ 1o |1 1213 |4 |5 |6 |7 |s ||Scale15D(0,4,6,8,15)
(i)(i) Solution consists of 18 parts:
0 [30|60({30(0 |[30|60(30|0 -8 values in table
-9 points plotted
-Points joined appropriately
Correct Graph Drawn Low Partial Credit
e Work of merit in finding one value
in table
e 1 part correct
Mid Partial Credit
e 8 parts correct
High Partial Credit
e 15 parts correct
Full Credit -1
e 17 parts correct
o Correct graph without table
(®) | |t takes 0.4 seconds for the wheel to do 1 Scale 5A (0, 5)
full rotation
:_c)) [ = 21 Scale 5C (0, 2, 3, 5)
i
I = 2m(300mm) Low Partial Credit
[ =1884.955592 e  Work of merit, for example, r =
[ = 1885mm 300mm
High Partial Credit
e Correct substitution into the
formula
(c) gl 1885 _ 935 Scale 10C (0, 4, 6, 10)
(ii) Tt 04 2
= 282750 mm/min Low Partial Credit
= 16965000 mm /hr e Work of merit, for example s = %
= 16.965 km/hr High Partial Credit
=17 [km/hr] e Some correct speed calculated but
in incorrect unit
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Q10 | Model Solution — 50 Marks

Marking Notes

(d) h
h
|OBL_mnG®__J§h

Scale 5C (0, 2, 3, 5))

Low Partial Credit
o  Work of merit, for example, some
correct substitution into
trigonometric formula

High Partial Credit

e Correct trigonometric equation

::; a? = b?% + c% — 2bcCosA
14400 = h? + 3h% — \/3h?

14400 = h2(4 —/3)

14400 _ , 5
(4—3)

,14400
h = EZ:VET-_ 79.7 “ﬂ]

1202 = h? + (v3h)? — 2(h)(V3h)Cos60

Scale 10D (0, 3, 5, 7, 10)

Low Partial Credit
e Work of merit, for example, some
correct substitution into the cosine

rule
Mid Partial Credit
e Fully correct substitution into the
cosine rule

High Partial Credit
e Isolates h?
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