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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 

 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 35 mark item marked using a marking scale: 

 32 marks are awarded where candidate work shows one systemic error. 

 24 marks are awarded where candidate work shows two systemic errors. 

 18 marks are awarded where candidate work shows three systemic errors. 

 9 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: 

 12 marks are awarded where candidate work shows one systemic error. 

 9 marks are awarded where candidate work shows two systemic errors. 

 6 marks are awarded where a valid attempt is presented which cannot be awarded 
higher marks. 

 
For a 10 mark item marked using a marking scale: 

 7 marks are awarded where candidate work shows one systemic error. 

 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 

 Cross Incorrect element 

 
Tick Correct element 

 −3 Mathematical error (−3) 

 −1 −1 

 ^ Missing element 

 
Horizontal wavy line To be noticed 

 
Vertical wavy line Additional page 

-1 

^ 

-3 
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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 trí Ghaeilge 

 
Léiríonn an tábla thíos an méid marcanna breise ba chóir a bhronnadh ar iarrthóirí a ghnóthaíonn 
níos mó ná 75% d’iomlán na marcanna. 
 
N.B. Ba chóir marcanna de réir an ghnáthráta a bhronnadh ar iarrthóirí nach ngnóthaíonn níos mó 
ná 75% d’iomlán na marcanna don scrúdú.  Ba chóir freisin an marc bónais sin a shlánú síos. 
 
Tábla 400 @ 5% 
Bain úsáid as an tábla seo i gcás na n-ábhar a bhfuil 400 marc san iomlán ag gabháil leo agus inarb 
é 5% gnáthráta an bhónais. 
 
Bain úsáid as an ngnáthráta i gcás 300 marc agus faoina bhun sin.  Os cionn an mharc sin, féach 
an tábla thíos. 
 

Bunmharc Marc Bónais  Bunmharc Marc Bónais 

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) 

ቂ6 െ2
2 6

ቃ 10 [0/4/7] 

 
1 (b) (i) 
40ሺ10ሻ ൅ 60ሺ5ሻ ൌ 40ሺ𝑥ሻ ൅ 60ሺ𝑦ሻ 5 

𝑒 ൌ ଵ

ଶ
ൌ െ ௬ି௫

ହିଵ଴
 5 

𝑦 ൌ 8 and 𝑥 ൌ 5.5 m s–1 5 
 
1 (b) (ii) 

KE1 ൌ ଵ

ଶ
ሺ40ሻሺ10ሻଶ ൅ ଵ

ଶ
ሺ60ሻሺ5ሻଶ ൌ 2750 J 5 

KE2 ൌ ଵ

ଶ
ሺ40ሻሺ5.5ሻଶ ൅ ଵ

ଶ
ሺ60ሻሺ8ሻଶ ൌ 2525 J 5 

ଶଶହ

ଶ଻ହ଴
ൌ ଽ

ଵଵ଴
 lost 5 

 
1 (b) (iii) 
𝐼 ൌ |40ሺ5.5ሻ െ 40ሺ10ሻ| ൌ 180 kg m s–1 5 
 
1 (b) (iv) 
ଵଵ

ଵ଺
ൌ െ ௩

଼
 so 𝑣 ൌ െ5.5 m s–1 5 
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2 (i)  

 
 15 [0/6/9/12] 
 
2 (ii) 
𝐴,𝐸, 𝐽 5 
 
2 (iii) 
22 5 
 
2 (iv) 
𝐵: 8 െ 0 െ 3 ൌ 5 days 
𝐺: 13 െ 4 െ 3 ൌ 6 days 5 
 

  

𝐻 ሺ7ሻ 

source 
node 

sink 
node 

𝐽 ሺ9ሻ 

𝐷 (6) 

𝐸 ሺ8ሻ 

𝐺 ሺ3ሻ 

𝐴 ሺ5ሻ 

𝐶 ሺ4ሻ 

𝐵 ሺ3ሻ 𝐹 ሺ5ሻ 

𝐼 ሺ8ሻ 

𝐾 ሺ6ሻ 

5 

5 

0 

0 

3 

8 

4 

9 

11 

14 

13 

13 

11 

16 

22 

22 
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2 (v) 
  

day 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 

 
 
 15 [0/6/9/12] 
 
2 (vi) 
𝐽, 𝐼 5 
  

𝐴 𝐸 𝐽 

𝐵 ൅5 

𝐶 ൅5 

𝐷 ൅3 

𝐹 ൅5 

𝐺 ൅6 

𝐻 ൅5 

𝐼 ൅3 

𝐾 ൅5 
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3 (i) 
 
 5, 5, 5 
 
 
 
 
 
3 (ii) 
10𝑔 െ 𝑇 ൌ 10𝑎 5 
𝑇 െ 𝑆 െ 3𝑔 ൌ 6𝑎 and 𝑆 െ 𝑔 ൌ 4𝑎 5 
𝑎 ൌ 2.94 m s–2 5 
 
3 (iii) 
𝑇 ൌ 68.6 N 5 
𝑆 ൌ 21.6 N 5 
 
3 (iv) 
𝑡 ൌ 1.17 s 5 
 
3 (v) 
𝑣 ൌ 3.44 m s–1 5 
  

4g 6g 

4 kg 6 kg 10 kg 

10g 

𝑇ଶ
𝑇ଶ

𝑇ଵ𝑇ଵ

𝑅ଶ
𝑅ଵ

𝜇𝑅ଶ𝜇𝑅ଵ
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4 (i) 
20 ൌ 0 ൅ 𝑎ሺ10ሻ so 𝑎 ൌ 2 m s–2 5 
 
4 (ii) 
0 ൌ 20 െ 0.5ሺ𝑡ሻ so 𝑡 ൌ 40 s 5 
 
4 (iii) 

𝑠ଵ ൌ 0ሺ10ሻ ൅ ଵ

ଶ
ሺ2ሻሺ10ሻଶ ൌ 100 m 5 

𝑠ଷ ൌ 20ሺ40ሻ ൅ ଵ

ଶ
ሺെ0.5ሻሺ40ሻଶ ൌ 400 m 5 

𝑠ଶ ൌ 1500 െ 100 െ 400 ൌ 1000 m 5 
 
4 (iv) 

𝑡ଶ ൌ
ଵ଴଴଴

ଶ଴
ൌ 50 s 5 

 
4 (v) 
velocity-time graph 10 [0/4/7] 

 
 
4 (vi) 
𝑡ଵ ൌ 7.5 s and 𝑡ଷ ൌ 30 s and 𝑠ଵ ൌ 56.25 m and 𝑠ଷ ൌ 225 m 5 
𝑠ଶ ൌ 1218.75 m so 𝑡ଶ ൌ 81.25 s and 𝑡ଵ ൅ 𝑡ଶ ൅ 𝑡ଷ ൌ 118.75 s 5 
 
  

ve
lo

ci
ty

 (
m

 s
–1

) 

time (s) 

20 50 80 90 100 

5 

10 

15 

20 

25 

30 

35 

40 

45 

10 30 70 60 40 
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5 (i) 
40 cos𝜃 𝚤 ൅ 40 sin𝜃 𝚥 5 
ൌ 24𝚤 ൅ 32𝚥 m s–1 5 
 
5 (ii) 
12 ൌ 32𝑡 െ 4.9𝑡ଶ 5 
𝑡 ൌ 6.13 s 5 
 
5 (iii) 
24ሺ6.13ሻ ൌ 147.12 m 5 
 
5 (iv) 
𝑣ఫሬሬሬ⃗ ൌ 0 and so 𝑡 ൌ 3.265 s 5 

𝑆௠௔௫ ൌ 32ሺ3.265ሻ െ 4.9ሺ3.265ሻଶ ൌ 52.25 m 5 
 
5 (v) 
𝑣⃗ ൌ 24𝚤 ൅ ሺ32 െ 9.8 ൈ 6.13ሻ𝚥 5 
ൌ 24𝚤 െ 28.07𝚥 5 
|𝑣⃗| ൌ 36.93 m s–1 5 
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6 (i) 
ଵ

ଶ
𝑚ሺ7ሻଶ ൅ 𝑚𝑔ሺ0ሻ ൌ ଵ

ଶ
𝑚ሺ0ሻଶ ൅ 𝑚𝑔ℎଶ 5 

ℎଶ ൌ
ସଽ

ଵଽ.଺
ൌ 2.5 m 5 

 
6 (ii) 
ଵ

ଶ
𝑚ሺ10ሻଶ ൌ ଵ

ଶ
𝑚ሺ𝑣ଶሻଶ ൅ 𝑚𝑔ሺ2.5ሻ 5 

𝑣ଶ ൌ 7.14 m s–1 5 
 
6 (iii) 
  5 
 
 
 
 
6 (iv) 
𝑟 ൌ 2.5 sin 30° ൌ 1.25 m 5 
 
6 (v) 
𝑇 cos 30° ൌ 3𝑔 5 
𝑇 ൌ 33.95 N 5 
 
6 (vi) 
𝑇 sin 30° ൌ 𝑚𝑟𝜔ଶ 5 
𝜔 ൌ 2.13 rad s–1 5 
  

𝑇 

3g 
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7 (i) 

cos𝐴 ൌ ଶ

√ଶଽ
 and sin𝐴 ൌ ହ

√ଶଽ
 5 

𝑎⃗ ൌ √29 cos𝐴 𝚤 ൅ √29 sin𝐴 𝚥 ൌ 2 𝚤 ൅ 5 𝚥 5 
 
7 (ii) 
െ 𝚤 ൅  𝚥 5 
 
7 (iii) 
5 m s–1 5 
 
7 (iv) 

𝑎⃗ ൉ 𝑏ሬ⃗ ൌ ሺ2 ൈ 3ሻ ൅ ሺ5 ൈ 4ሻ 5 
ൌ 26 5 
 
7 (v) 

𝑎⃗ ൉ 𝑏ሬ⃗ ൌ |𝑎⃗|ห𝑏ሬ⃗ ห cos 𝜃 5 

cos 𝜃 ൌ 0.9656 so 𝜃 ൌ 15.07° 5 
 
7 (vi) 
2𝑞 ൅ 3𝑟 ൌ 1 and 5𝑞 ൅ 4𝑟 ൌ 13 5 
𝑞 ൌ 5 and 𝑟 ൌ െ3 5 
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8 (i) 
𝑀ଵ ൌ 5 ൈ 400 െ 20 ൌ 1980 mice 5 
𝑀ଶ ൌ 5 ൈ 1980 െ 20 ൌ 9880 mice 5 
 
8 (ii) 

𝑀௡ ൌ 𝑎௡𝑀଴ ൅ 𝑏 ቀଵି௔
೙

ଵି௔
ቁ or 𝑀௡ ൌ 𝐶𝑎௡ ൅ 𝐷 5 

𝑀௡ ൌ 395ሺ5ሻ௡ ൅ 5 5 
 
8 (iii) 
𝑀଺ ൌ 395ሺ5ሻ଺ ൅ 5 ൌ 6171880 mice 5 
 
8 (iv) 
𝑥 ൌ 3,െ2 5 
 
8 (v) 
𝐻௡ ൌ 𝑚ሺ3ሻ௡ ൅ 𝑝ሺെ2ሻ௡ 5 
𝑚 ൅ 𝑝 ൌ 6 and 3𝑚െ 2𝑝 ൌ 9 5 
𝑚 ൌ 4.2 and 𝑝 ൌ 1.8 5 
 
8 (vi) 
𝐻଺ ൌ 4.2ሺ3ሻ଺ ൅ 1.8ሺെ2ሻ଺ ൌ 3177 hares 5 
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9 (a) (i) 

 15 [0/6/9/12] 
 
9 (a) (ii) 
Kruskal / Prim 5 
 
9 (a) (iii) 
45 ൅ 10 ൅ 30 ൅ 25 ൅ 73 ൅ 52 ൅ 70 ൅ 75 ൌ €380 5 
 
9 (b) (i) 
𝐴: 𝐶ሺ11ሻ 
𝐵: 𝐴ሺ13ሻ 
𝐶:𝐴ሺ11ሻ 
𝐷: 𝐴ሺ22ሻ 
𝐸: 𝐵ሺ47ሻ, 𝐼ሺ39ሻ 
𝐹: 𝐷ሺ20ሻ 
𝐺: 𝐶ሺ32ሻ,𝐷ሺ36ሻ, 𝐼ሺ45ሻ 
𝐻: 𝐸ሺ48ሻ 
𝐼: 𝐹ሺ29ሻ,𝐺ሺ48ሻ, Eሺ57ሻ 
𝐽: 𝐼ሺ40ሻ,𝐺ሺ47ሻ,𝐾ሺ68ሻ 
𝐾: 𝐻ሺ52ሻ, 𝐽ሺ56ሻ 
𝐿: 𝐽ሺ56ሻ 
𝑀: 𝐿ሺ68ሻ,𝐾ሺ60ሻ,𝐻ሺ61ሻ 
  
𝐴 → 𝐷 → 𝐹 → 𝐼 → 𝐸 → 𝐻 → 𝐾 → 𝑀 10 [0/4/7] 
 
9 (b) (ii) 
60 minutes 5 
 
9 (b) (iii) 
25 km 5 
 
9 (b) (iv) 
1 minute extra 5 
  

𝐺 𝐹 

𝐼 𝐻 

75 

70 

10 

52 

73 

𝐴 𝐵 𝐶 45 

30 

25 

𝐷 
𝐸 
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10 (a) 
 

Stage 3 𝐷 െ  𝑇  െ750* 

 𝐸 െ  𝑇  െ700* 

 𝐹 െ  𝑇  െ600* 

 𝐺 െ  𝑇  െ650* 

Stage 2 𝐴 െ  𝐷  െ750 ൅  1050 ൌ  300 ∗ 

 𝐴 െ  𝐹  െ600 ൅  950 ൌ  350 

 𝐵 െ  𝐷  െ750 ൅  1150 ൌ  400 

 𝐵 െ  𝐸  െ700 ൅  1075 ൌ  375 ∗ 

 𝐵 െ  𝐺  െ650 ൅  1050 ൌ  400 

 𝐶 െ  𝐸  െ700 ൅  1000 ൌ  300 ∗ 

 𝐶 െ  𝐹  െ600 ൅  950 ൌ  350 

 𝐶 െ  𝐺  െ650 ൅  975 ൌ  325  
Stage 1 𝑆 െ  𝐴  300 ൅  350 ൌ  650 

 𝑆 െ  𝐵  375 ൅  320 ൌ  695 

 𝑆 െ  𝐶  300 ൅  325 ൌ  625 ∗ 

𝑆 െ 𝐶 െ 𝐸 െ 𝑇, €625  35 [0/9/18/24/32] 
 
10 (b) 
𝑣: m s–1 5 
𝑎: m s–2/𝑟: m 5 
proof  5 
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