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Note to teachers and students on the use of published marking schemes

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. This training involves, among
other things, marking samples of student work and discussing the marks awarded, so as to
clarify the correct application of the scheme. The work of examiners is subsequently
monitored by Advising Examiners to ensure consistent and accurate application of the
marking scheme. This process is overseen by the Chief Examiner, usually assisted by a Chief
Advising Examiner. The Chief Examiner is the final authority regarding whether or not the
marking scheme has been correctly applied to any piece of candidate work.

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 all 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 from year to year. This
published document contains the finalised scheme, as it was applied to all candidates’” work.

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 their Advising Examiners when in doubt.

Future Marking Schemes

Assumptions about future marking schemes on the basis of past schemes should be
avoided. While the underlying assessment principles remain the same, the details of the
marking of a particular type of question may change in the context of the contribution of
that question to the overall examination in a given year. The Chief Examiner in any given
year has the responsibility to determine how best to ensure the fair and accurate
assessment of candidates’ work and to ensure consistency in the standard of the
assessment from year to year. Accordingly, aspects of the structure, detail and application
of the marking scheme for a particular examination are subject to change from one year to
the next without notice.



In considering this marking scheme for the written examination, the following points should be
noted.

1. The marking scheme shows one correct solution to each question. In many cases there are
other equally valid methods. The descriptions, methods and definitions in the scheme are
not exhaustive and alternative valid answers are acceptable.

2.  The detail required in any answer is determined by the context and manner in which the
question is asked, and also by the number of marks assigned to the answer in the

examination paper. Therefore, in any instance, it may vary from year to year.

3. A number of different types of penalties are applied to candidates' work, including:

° mathematical error (“blunders”) -3
o mathematical/numerical slip -1
. misreading (if not serious or leading to oversimplification) -1

4. A misreading or slip or omission which oversimplifies the question may be regarded as
equivalent to a mathematical error and is marked accordingly.

5. In cases where a question item is marked using a marking scale, the scale is provided in bold.
For a 20 mark item marked using a marking scale:
e 17 marks are awarded where candidate work shows one systemic error.
e 14 marks are awarded where candidate work shows two systemic errors.
e 8 marks are awarded where a valid attempt is presented which cannot be awarded
higher marks.
For a 15 mark item marked using a marking scale:
e 12 marks are awarded where candidate work shows one systemic error.
e 6 marks are awarded where candidate work shows two systemic errors or where
a valid attempt is presented which cannot be awarded higher marks.
For a 10 mark item marked using a marking scale:
e 7 marks are awarded where candidate work shows one systemic error.
e 4 marks are awarded where candidate work shows two systemic errors or where
a valid attempt is presented which cannot be awarded higher marks.
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6. A zero should only be recorded when the candidate has attempted the question item but
does not merit marks. If a candidate does not attempt a question item examiners should

record NR.

7. Examiners are expected to annotate parts of the responses as directed at the marking
conference. (See below.)

Symbol Name Use
X Cross Incorrect element
J Tick Correct element
-3 -3 Mathematical error (-3)
-1 -1 -1
" A Missing element
Horizontal wavy line To be noticed
Vertical wavy line Additional page
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8. Bonus marks at the rate of 5% of the marks obtained will be given to a candidate who
answers the written examination paper entirely through Irish and who obtains 75% or less
of the total mark available (i.e. 300 marks or less). In calculating the bonus to be applied
decimals are always rounded down, not up - e.g., 4.5 becomes 4; 4.9 becomes 4, etc. See
below for when a candidate is awarded more than 300 marks in the written examination

paper.

Marcanna Breise as ucht freagairt tri Ghaeilge

Léirionn an tabla thios an méid marcanna breise ba chéir a bhronnadh ar iarrthéiri a ghndthaionn
nios mo na 75% d’iomlan na marcanna.

N.B. Ba chdir marcanna de réir an ghnathrata a bhronnadh ar iarrthéiri nach ngnéthaionn nios mé
na 75% d’iomlan na marcanna don scridu. Ba choir freisin an marc bdnais sin a shlanu sios.

Tdbla 400 @ 5%

Bain Usaid as an tabla seo i gcds na n-dbhar a bhfuil 400 marc san iomlan ag gabhail leo agus inarb

é 5% gnathrata an bhonais.

Bain Usaid as an ngnathrata i gcas 300 marc agus faoina bhun sin. Os cionn an mharc sin, féach

an tabla thios.

Bunmbharc Marc Bdnais Bunmbharc Marc Bonais
301 -306 14 354 - 360 6

307 -313 13 361 - 366 5

314 -320 12 367 -373 4

321-326 11 374 - 380 3

327-333 10 381-386 2

334 -340 9 387 -393 1

341 -346 8 394 - 400 0

347 -353 7
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1(a) (i)
2 21
M=<1 1 1)
310
1(a) (ii)
9 7 4
M2=<6 4 2)
7 7 4

1(a) (iii)

The number of different paths of length 2 between each pair of nodes.

1(b) (i)
T

1(b) (ii)
Tsinf =mg

. 12 .
e T (1—3) =2(9.8),i.e.T = 21.23 N

1(b) (iii)

_ 2 5) — 2
T cosf = mrw®,ie. T (E) = 2(0.5)w
7

I -1
== 2.86rads

w =

1(b) (iv)

T = 2fso w = 4?71: 4189 rad s
2

T (L) = 2rw?soT =220

1.
h 441
T(—) =2gsoh=_—sor=117m

1.3

=45.62 N

w
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2 (i)
v= v(s(t))

' dv dv ds dv
v=a=—=—"—=v— 5
dt ds dt ds
2 (ii)
vdv = ads 5
2
fvdvzfads,i.e.%z as+c
v=4whens=0soc=28
v=+2as+ 16 5
2 (iii)
2 2
ma =-—-mg — “m?iea=vZ=-98-L = sz dv = ——ds as required 5
40 ds 40 40 124392 20
2 (iv)
Letu = v? + 392 so du = 2vdv - Inu = In(v? + 392) 5
=—=+c >
20 , i
v =4whens =0soc =1In408,i.e. VA2 e
v = \/4086_% — 392 5
2 (v)
v=0s05s=20In2L=08m 5
392
2 (vi)
2 2
ma=-mg——mvliea=2=-9g8-L =32 = L_dv=——dt 5
) T dt 40 40 v2+392 40
—_— -1_~ _ - _
14\/5tan NG 401,“+C
_ — — 1 -1_2_
v-4whent—Osoc—14ﬁtan o~ 5
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3(a) (i)
32 —-8gu, =8aso32—4gug = 8a
32 —4gug =4bsob = 2a

12 - 64 = 12(“2) = 18a
134 92

a—EsouB—m—O.Zl
3(a) (ii)
atb _3a _ 67 _ -2

= —15—4.47ms
3(b) (i)

|AB| = 9

IBF| = 9

IFG| = 8

IFD| = 9

|DE| =10

|CD| =11
Total =56 m
3(b) (ii)

A B

G C
° o

F D

3(b) (iii)
Kruskal’s algorithm
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4 i)
mgh = %mv2

. 7V3 _ .
sov? =588ie. v = — ms ! as required

4 (ii)

2(22) + 1(0) = 2(va) + 1(vp) ie. 204 + v = 2.8V3

3 _ VB—V4 . —
5 _— o_lg |.e.vB - vA - 0084‘\/§
5

v :679\/§= 157m5_l

A 750 |
vy =23 _ 471 mst

B 750 '
4 (iii)

%

W

4 (iv)

h =0.3(1—cos8)

4 (v)
v =./2.936 — 5.88(1 — cos 0)

N

4 (vi)

T —mgcosf = %

45— 2.94cosf = 2.936 — 5.88(1 — cos 0)
cosf = 0.844s060 = 32.4°
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5(a) (i)

5(a) (ii)
Ry = myg cosf and R, = myg cosf
mygsinf — imxg cosff =myai.e.9.8sinff —49cosf =a

mygsinf — %myg cosff =mybie. 98sinff —3.92cosf =b

5(a) (iii)

sy = 19.6sinf —9.8cosf and sy = 19.6sinf — 7.84 cos
Sy =Sy + 1.5

1.5 =196cosfB so f = 40.1°

5(b

G-b=14p —9q = 0 and p? + ¢2 = 441
189 294
p=i—,q=i7

N
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6(a) (i)

Stage | State | Action | Destination | Value

1 1 1 0 80000 + 500 — 74000 = 6500*

2 1+1 |1 1 80000 + 500 — 74000 + 6500 = 13000
240 |2 0 80000 + 1300 — 70000 = 11300*

3 1+2 |1 2 80000 + 500 — 74000 + 11300 = 17800*
2+1 |2 1 80000 + 1300 — 70000 + 6500 = 17800*
3+0 |3 0 80000 + 2700 — 61500 = 21200

4 1+3* |1 3 80000 + 500 — 74000 + 17800 = 24300
2+2* | 2 2 80000 + 1300 — 70000 + 11300 = 22600*
341 |3 1 80000 + 2700 — 61500 + 6500 = 27700

5 1+4* |1 2 80000 + 500 — 74000 + 22600 = 29100*
2+3* | 2 1 80000 + 1300 — 70000 + 17800 = 29100*
3+2* | 3 0 80000 + 2700 — 61500 + 11300 = 32500

Optimal strategy = sell twice after 2 years and once after 1 year
Cost =€29100 20 [0/8/14/17]

6(a) (ii)

Stage — current year

State — history of ownership status 5
6(b) (i)
0.2

W= [kx dx2= J, " 650x dx 5

W =650 (") = 13 5
2

6(b) (ii)

26 = [, ,650x dx 5
2 2

26 = 650 (2 — %) = 325x% - 13 5
2 2

x=§sol=1.35m 5

Leaving Certificate, 2025 9 Marking Scheme

Applied Mathematics — M32 2025



7(a) (i)

Oughterard: Leenaun(37), Recess(29), Spiddal(27)

Spiddal: Recess{80}, Carna+{85})

Recess: Leenaun{57), Letterfrack(54), Clifden(50), Roundstone(49), Carna (52)
Leenaun: Renvyle(58), Letterfrack{57}, Recess{65)}

Roundstone: Clifden{67}, Carna{78}
Clifden: Cleggan(61)

Path: Oughterard, Recess, Clifden, Cleggan Length = 61 km

7(a) (ii)

e.g. on a map the distances are drawn to scale

7(b) (i)
3

- 6.3cosa

6.3tsina — 4.9t? = 0.65
10(tana)? — 27tana + 15.85 =0
a = 61.44° or a = 40.78°

7(b) (ii)
v = 4.77T — 2.05]

7(b) (i)
v' = —2.047 — 2.05]
2 =2.05t+4.9t2sot = 0.463 sand s, = 2.04 X 0.463 = 0.95 m
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8(a) (i)
(Unt2 = Uny1) = 2(Upyq — Up),i-€. Upyp —3Upyq + 2U, =0

8(a) (ii)

homogenous, no part that is not expressed as a linear function of U,

8(a) (iii)

x—2)(x—1)=0,iie.x=20rx=1

Up =a(2)" +pD)"

Uy=5soa+f=5andU; =12so02a+f =12
a=7andpB =-2,ie. U, =72)" - 2(1)"

8(a) (iv)
Uy+U; +U; +U;+U, =5+ 12+ 26 + 54 + 110 = 207 infections

8(b) (i)

[dP = [t?et dt

Letu = t? and let dv = etdt

du = 2tdt and v = et

P = [udv =uv — [vdu = t?e — [ 2tedt
Now let u’ = 2t and let dv' = eldt

du' = 2dtand v’ = et

P =t%et — [ 2tetdt = t%et — 2tet + 2et + ¢
P =2200whent =0soc = 2198

P =t?%et — 2tet + 2et + 2198

8(b) (ii)
P(5) = 4721 people
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9(a) (i)

50 km hr‘lzlifsms‘1 5

Sos = 2~ 6.94msos = 53.06m
18

d=1818ms>2
9(a) (ii)
linear change from 60 m to 53.06 min first 0.5 s 5
correct non-linear change from 53.06 m to 0 m in subsequent 7.64 s 5
9(b)
7=3x+y 5
1_y—x 5
3 5 .
y=3andx = 3 5
KEy = 37.5m + 2.5m = 40m and KE, = 2'm + 5m = Zm 5
som-210 ¢ _

2 = —asrequired 5

40m 24
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10(a) (i)
S, = 3435 and S; = 5258.75 5

10(a) (ii)
Sp+z — 0.255,,, — 1.255, = —15n + 40

(x+1)4x—-5)ex=—-1lorx =125 5
particular solution is of the form f(n) = an + b 5
a(n+2)+b—0.25[a(n+ 1)+ b] —1.25(an + b) = —15n + 40 5
—0.5an + 1.75a — 0.5b = —15n + 40 foralln

a=30and b = 25 5

S, =a(=1)"+ B(1.25)" + 30n + 25

S, =2016s0a + = 1991

S, = 3500 s0 —a + 1.258 = 3445

a = —425 and § = 2416, i.e. S, = —425(—1)" + 2416(1.25)" + 30n + 25 5

10(a) (iii)
S;, = —425(—1)12 + 2416(1.25)12 + 30(12) + 25 = 35117, so the strategy is successful 5

10(b)
12.5
6ucost9=7550cost9=7 5
6usind —176.4 = 30 sosinf = %
u=36.6ms?
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