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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. 
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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 on this examination paper are 
summarised in this table: 

Scale label A B C D 

No of categories 2 3 4 5 

5-mark scale 0, 5 0, 2, 5 0, 2, 3, 5 0, 2, 3, 4, 5 

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

15-mark scale 0, 5, 10, 15 0, 4, 8, 12, 15 

20-mark scale 0, 7, 12, 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 (no credit)
• correct response (full credit)

B-scales (three categories)

• response of no substantial merit (no credit)
• partially correct response (partial credit)
• correct response (full credit)

C-scales (four categories)

• response of no substantial merit (no credit)
• response with some merit (low partial credit)
• almost correct response (high partial credit)
• correct response (full credit)

D-scales (five categories)

• response of no substantial merit (no credit)
• response with some merit (low partial credit)
• response about half-right (mid partial credit)
• almost correct response (high partial credit)
• 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 be awarded.  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. 

No marks may be awarded other than those on the appropriate scale, and Full Credit –1. 

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

Summary of mark allocations and scales to be applied 

Question 1 (25) 
(a) 10B
(b)(i) 10C
(b)(ii) 5C

Question 2 (40) 
(a),(b) 15D 
(c) 10C
(d) 10B
(e) 5C

Question 3 (20) 
(a),(b) 10C 
(c) 5D
(d) 5C

Question 4 (20) 
(a) 5B
(b) 10D
(c)(i),(ii) 5D 

Question 5 (20) 
(a) 5B
(b)(i),(ii) 10D 
(c) 5D

Question 6 (20) 
20C

Question 7 (15) 
(a)(i),(ii) 10C 
(b) 5C

Question 8 (25) 
(a) 10B
(b) 10C
(c) 5D

Question 9 (25) 
(a) 5C
(b) 5C
(c) 10D
(d) 5C

Question 10 (45) 
(a),(b) 10C 
(c) 10B
(d) 20C
(e) 5C

Question 11 (5) 
5C

Question 12 (10) 
10D 
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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. 

Where “work of merit” is referred to in the marking notes, example(s) are given to demonstrate 
the standard of work to be considered work of merit in that particular question. 

Q1 Model Solution – 25 Marks Marking Notes 

(a) 699 + 30 × 0∙9 = 729 × 0∙9 = € 656∙10 
Scale 10B (0, 4, 10) 
Accept correct solution without € symbol 
Accept correct answer without work 

Partial Credit 
• Work of merit, for example,699 × 0∙9, or 699 + 30
Full Credit – 1 
• $656∙10

(b)(i) Tax at 20% = 0∙2 × 44300 = [€]8860 

Tax at 40% = 0∙4 × (56000 − 44300) = 0∙4 × 11700 = [€]4680  

Scale 10C (0, 4, 7, 10) 
Accept correct answers without work 
Low Partial Credit 
• Work of merit, for example,0∙2, or 56000 − 44300
High Partial Credit 
• Tax at 20% correct, and work of merit

towards tax at 40%
• Tax at 40% correct

(b)(ii) 56000 − 8860 − 4680 + 3300  = [€]45760  
Scale 5C (0, 2, 3, 5) 
Accept correct answer without work 
Accept correct solution without € symbol 
Low Partial Credit 
• One correct operation, for example,56000 − 4680, or 8860 − 3300,

8860 + 4680

High Partial Credit 
• Two correct operations, for example,56000 − 8860 − 4680, or8860 + 4680 − 3300
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Q2 Model Solution – 40 Marks Marking Notes 

(a),(b) (a) WW    WD WL
DW     DD DL
LW     LD LL

(b) 

Scale 15D (0, 4, 8, 12, 15) 
There are 𝟖 entries required in the 
 table 
Accept answer in (b) without work 

Low Partial Credit 
• One correct entry, including with

letters reversed in (a)
• Numerator or denominator correct

in (b)

Mid Partial Credit 
• Five correct entries in parts (a) or

(b) correct

High Partial Credit 
• Table in (a) correct
• Five correct entries in part (a) and

(b) correct

(c) 3 = 243 Scale 10C (0, 4, 7, 10) 
Accept correct answer without work 
Low Partial Credit 
• Some indication of powers of 3
• at least one other possible outcome

listed

High Partial Credit 
• 3

(d) ⋯ =  = 1 ∙ 90 = 1∙9  [1 D.P.] 
OR × × × × × =  = 1 ∙ 90 = 1∙9 [1 D.P.] 

Scale 10B (0, 4, 10)  
Accept correct answer without work 

Partial Credit 
• Work of merit for example,

indicates sum of goals scored, or
division by 11

Full Credit –1 
• Indicates sum of top line, incorrect

sum, and finishes correctly.
• No rounding or incorrect rounding.
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Q2 Model Solution – 40 Marks Marking Notes 

(e) 0, 2 or 3 goals: × 360 = 65 ∙ 45 = 65  

1 goal: × 360 = 130 ∙ 90 = 131  

7 goals: × 360 = 32 ∙ 72 = 33  

0 goals 1 goal 2 goals 3 goals 7 goals 65  131  65  65  33  

Scale 5C  (0, 2, 3, 5) 
Allow a tolerance of ± 2o 

Low Partial Credit 
• Work of merit, for example,  or  

or  , use of 360, one angle
correctly calculated or drawn

High Partial Credit 
• Angles correct and two angles

correct in pie chart
• Fully correct pie chart but work not

shown

Full Credit −1 
• Sectors not labelled and/or angles

not marked

2 goals
65o

1 goal
131o

3 goals
65o

o goals
65o

7 goals
33o
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Q3 Model Solution – 20 Marks Marking Notes 

(a),(b) (a) 𝑃 = (−1, 3)
(b) 𝑥 = 00 + 7𝑦 = 20𝑦 =
Answer: 0,  

OR 
Slope of 𝑃𝑄 = −  

Let 𝑅(0,𝑦) be the point where 𝑃𝑄 
crosses the 𝑦-axis 

Slope 𝑃𝑅 = ( ) = −  −7(𝑦 − 3) = 1−7𝑦 + 21 = 1𝑦 = 207
Answer: 0,  

Scale 10C (0, 4, 7, 10)  
Low Partial Credit 
• Work of merit, for example,

in (a), one co-ordinate correct, or correct co-
ordinates reversed,
in (b) indicates 𝑥 = 0, point read from diagram

High Partial Credit 
• (a) correct and work of merit in (b)
• Finds 

(c) Slope of PQ = −  

Perpendicular slope = 7 

𝑦 − 2 = 7(𝑥 − 6)  𝑦 − 2 = 7𝑥 − 42  −7𝑥 + 𝑦 + 40 = 0
or 7𝑥 − 𝑦 − 40 = 0

OR 
Slope of PQ = −   

Perpendicular slope = 7 

2 = 7(6) + 𝑐  𝑐 = 2 − 42 = −40  𝑦 = 7𝑥 − 40  −7𝑥 + 𝑦 + 40 = 0
or 7𝑥 − 𝑦 − 40 = 0

Scale 5D (0, 2, 3, 4, 5) 
Consider solution as involving 4 steps: 
Step 1: find slope of PQ 
Step 2: find perpendicular slope 
Step 3: Full substitution into ‘Equation of line’ 
formula 
Step 4: Rewrite equation of the line in the form 
 𝒂𝒙 + 𝒃𝒚 + 𝒄 = 𝟎 
Low Partial Credit 
• Work of merit, for example, some correct

substitution into relevant formula

Mid Partial Credit 
• 2 steps correct

High Partial Credit
• 3 steps correct

Full Credit − 1
• Answer given as −7𝑥 + 𝑦 + 40 or 7𝑥 − 𝑦 − 40



[9] Mathematics Junior Cycle 2022 
Marking Scheme Higher Level 

Q3 Model Solution – 20 Marks Marking Notes 

(d) 5 mm represents 100 m 1 cm represents 2 × 100 = 200 m 7∙1 cm represents 7∙1 × 200              = 1420 1420 m = 1∙42 [km] 𝐎𝐑 5 mm represents 100 m 
1 mm represents 20 m 
7∙1 cm = 71 mm 
71 × 20 = 1420 
1420 m = 1∙42 [km] 

OR 5 mm represents 100 m 7 ∙ 1 cm = 71 mm 715 = 14 ∙ 2 14 ∙ 2 × 100 = 1420 
1420 m = 1∙42 [km] 

Scale 5C (0, 2, 3, 5) 
Treat solution as requiring 3 steps (which may be 
presented implicitly, and not in this order): 
1. Use 5 mm to find what 1 cm represents, in m
2. Use 1 cm to find what 7 ∙ 1 cm represents, in m
3. Convert m to km.

Low Partial Credit
• Work of merit, for example, one relevant

conversion (5 mm =  cm, etc.)

High Partial Credit 
• 2 of the steps above correct, for example,  finds0∙2 (the number of km represented by 1 cm)
• Correct answer without work
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Q4 Model Solution – 20 Marks Marking Notes 

(a) 8 − (2 + 3∙5) = 8 − 5∙5 = 2∙5 [cm] Scale 5B (0, 2, 5) 
Accept correct answer without work 
Partial Credit 
• One correct operation, for example,8 − 2, or 2 + 3∙5
• Correct formula with some substitution

(b) (i) 3 + 2𝑥 + 2𝑥 + 1  [cm]
or  4𝑥 + 4

(ii) 3 + 2𝑥 + 2𝑥 + 1 = 244𝑥 + 4 = 244𝑥 = 20𝑥 = 5 [cm]

Scale 10D (0, 3, 5, 8, 10)  
Low Partial Credit 
• Work of merit, for example,

in (i), correct formula with some substitution,
or one correct operation,
in (ii), sets expression from (i) equal to 24

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

High Partial Credit
• One part correct and work of merit in the

other part

(c) (i) 24 − 8 = 1624 + 16 = 40 [cm]

(ii) 5 + 𝑦 + 𝑦 + 3 = 402𝑦 = 32𝑦 = 16𝑦 = 4 [cm]

Scale 5D (0, 2, 3, 4, 5) 
Low Partial Credit 
• Work of merit, for example,

in (i), correct formula with some substitution,
or 16 found, 𝑇 − 𝑇  is a constant
in (ii), correct formula with some substitution,
or sets expression involving values from
Triangle C equal to answer from (i)

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

High Partial Credit
• One part correct and work of merit in the

other part

Full Credit –1 
• 𝑦 = ±4
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Q5 Model Solution – 20 Marks Marking Notes 

(a) 𝑉 = 𝜋𝑟 ℎ = 𝜋 (20) = 180𝜋 [cm3] Scale 5B (0, 2, 5) 
Partial Credit 
• Correct formula with some correct

substitution
• Finds radius

• 𝜋 (20) or similar, but no conclusion
(that is, does not indicate that this is the 
correct answer).  

(b) (i) 𝑉 = 𝜋𝑟 = 𝜋(15 ) = 4500𝜋 [cm3] 

(ii) = 25 [seconds] 

Scale 10D (0, 3, 5, 8, 10) 
Low Partial Credit 
• Work of merit in one part, for example,

in (i), correct formula with some
substitution,
in (ii), some attempt to count up in
increments of 180𝜋, or similar

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

High Partial Credit
• Part (i) correct and work of merit in part (ii)
• Incorrect formula - 𝑘𝜋𝑟  and finishes

correctly
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Q5 Model Solution – 20 Marks Marking Notes 

(c) 𝑉 = 50 × 180𝜋 = 9000𝜋 [cm3] 
OR 𝑉 = 4500𝜋 × = 9000𝜋 [cm3] 

𝜋𝑟 = 9000𝜋𝑟 = × = 6750  𝑟 = √6750 = 18∙89 … = 18∙9 cm [1 D.P.] 

Scale 5D (0, 2, 3, 4, 5) 
Consider solution as requiring 4 steps: 
1. Finds volume of balloon
2. Sets up equation
3. Finds 𝑟 = 6750
4. Finds 𝑟
Accept candidate’s volume formula from 
 part(b) as long as it involves a power of 𝑟  
which is greater than 1 
If the power of 𝑟 is 1, award High Partial Credit, 
 at most 

Low Partial Credit 
• Work of merit, for example, 50/25

Mid Partial Credit
• Two steps correct

High Partial Credit
• Three steps correct

Full Credit – 1
• No rounding or incorrect rounding
• No units or incorrect units

Q6 Model Solution – 20 Marks Marking Notes × 80 = 16 did neither = #(𝐽 ∪ 𝐻)′ 0∙25 × 80 = 20 got a job 20 ÷ 2 = 10 also went on holidays 80 − (20 + 16) = 44 holidays only 

10 + 44 = 54 went on holidays 

Scale 20C (0, 7, 12, 20) 
Low Partial Credit 
• Work of merit, for example, one relevant

number of students found, or one additional
relevant fraction found

High Partial Credit 
• Finds number of students (or fraction of

students) in two regions of Venn diagram
(that is, 2 of 𝐽\𝐻,  𝐽 ∩ 𝐻,  𝐻\𝐽, and(𝐽 ∪ 𝐻)′)

• Correct answer without work
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Q7 Model Solution – 15 Marks Marking Notes 

(a) (i) 𝑝 = 𝑞 = 𝑟 = = 4 

(ii) Any triple of real numbers that
adds to 12, and where all 3
are different.  For example:𝑝 = 0, 𝑞 = −1∙5, 𝑟 = 13∙5

Scale 10C (0, 4, 7, 10) 
Accept correct answers without work 
Low Partial Credit 
• Work of merit in one part, for example, 𝑝 +𝑞 + 𝑟 = 12
High Partial Credit 
• One part correct
• Work of merit in both parts

(b) 𝑏 = 𝑏   𝑚 − 3 = 10  𝑚 = 13  
OR  𝑏   × 𝑏  = 𝑏 × 𝑏  

𝑏 =  𝑏𝑏  =  𝑏  
  𝑚 =  13 

OR 𝑏  × 1𝑏𝑏 =  𝑏
  𝑏  ×    = 𝑏  

 𝑏  =  𝑏  𝑏  𝑏 = 𝑏  

  𝑚 =  13  

Scale 5C (0, 2, 3, 5)  
Low Partial Credit 

• Work of merit, for example, 𝑏  or = 𝑏  or similar 

High Partial Credit 
• Finds 𝑏  or similar
• 𝑏 = 𝑏
• One error in handling powers and finishes

correctly
• Correct answer without work

Full Credit−1 
• Finds 𝑏 = 𝑏
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Q8 Model Solution – 25 Marks Marking Notes 

(a) 𝐶 = 180 − (90 + 35) = 55[°]  
OR 𝐶 = 90 − 35 = 55[°] 
OR tan𝐶 = 220154𝐶 = tan 220154= 55 ∙ 008 = 55[°] 

Scale 10B (0, 4, 10) 
Accept correct answer without work 
Partial Credit 
• Work of merit, for example,

mention of 180, or 90 + 35
• tan𝐶 =
Full Credit -1
• Calculator in incorrect mode

(b) 𝑦 = 154 + 220   𝑦 = 23716 + 48400 = 72116  𝑦 = √72116 = 268∙54 … = 269 [m] [nearest metre] 

Scale 10C (0, 4, 7, 10) 
Accept correct answer without units 
Low Partial Credit 
• Work of merit, for example,

some substitution into relevant formula, or
indicates squaring of a side

• Correct trigonometric equation fully set up

High Partial Credit
• Fully substituted formula and some other

relevant work (for example, correctly squares
a term, or squares incorrectly but correct
square root found)

• Finds 23716 and 48400
• Correct answer without work
• Uses trigonometry to find 𝑦 correctly

Full Credit −1
• No rounding or incorrect rounding
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Q8 Model Solution – 25 Marks Marking Notes 

(c) Let 𝑧 = ℎ + 220. 

tan 20° =ℎ = 154 tan 20° = 56∙05 … 𝑧 = 220 + 56∙05 
 = 276∙05  

    =276 [m] [nearest metre] 

Scale 5D (0, 2, 3, 4, 5) 
Consider solution as requiring 3 steps: 
1. Set up equation correctly
2. Evaluate ℎ
3. Evaluate 𝑧
If incorrect trig equation is set up, Step 1 is not 
correct, but other 2 steps can be 

Low Partial Credit 
• Work of merit, for example,

some substitution into relevant formula

Mid Partial Credit 
• One step correct

High Partial Credit
• Two steps correct

Full Credit −1
• No rounding or incorrect rounding
• Calculator in incorrect mode
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Q9 Model Solution – 25 Marks Marking Notes 

(a) 𝑚 − 7 = 4 𝑚 = 11  

9(7) − 6(11) = 63 − 66 = −3  

Scale 5C (0, 2, 3, 5)  
Low Partial Credit 
• Work of merit, for example,  𝑚 – 7 = 4
High Partial Credit
• Values of 𝑚 and 𝑘 subbed into 9𝑘 − 6𝑚
• Transposition error when finding 𝑚, but

continues correctly
• Correct answer without work

(b) 2𝑥(4𝑎 − 7𝑏) + 𝑦(4𝑎 − 7𝑏)  = (2𝑥 + 𝑦)(4𝑎 − 7𝑏)  
OR 4𝑎(2𝑥 + 𝑦) − 7𝑏(2𝑥 + 𝑦)  = (4𝑎 − 7𝑏)(2𝑥 + 𝑦)  

Scale 5C (0, 2, 3, 5)  
Accept correct answer without work 
Low Partial Credit 
• Work of merit, for example, one highest

common factor factorised out of one pair

High Partial Credit  
• 2𝑥(4𝑎 − 7𝑏) + 𝑦(4𝑎 − 7𝑏)
• 4𝑎(2𝑥 + 𝑦) − 7𝑏(2𝑥 + 𝑦)

(c) = 
( ) ( )( )( )  

= ( )( )
= ( )( )

Scale 10D (0, 3, 5, 8, 10)  
Low Partial Credit 
• Work of merit, for example, correct common

denominator, 2(3𝑥 + 5) − 3(2𝑥 + 1) and no
denominator

• −6𝑥 − 10 + 6𝑥 + 3 and no denominator
• ( ) ( )( )( )  and continues 

Mid Partial Credit 
• Two terms correct out of 6𝑥 + 10 − 6𝑥 −3 in

numerator and finishes correctly, assuming
that the first line in the solution is not shown

• No or incorrect denominator but numerator
correct as per solution

High Partial Credit 

• 
( ) ( )( )( )

• 3 terms correct in numerator and finishes
correctly, assuming that the first line in the
solution is not shown

Full Credit −1 
• Shows correct common denominator in

calculations but drops it subsequently
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Q9 Model Solution – 25 Marks Marking Notes 

(d) 𝑥 = 
± ( )( )( )

= 
±√ = 3∙886 … or −0∙386 … 

= 3∙89 or −0∙39  [2 D.P.] 

Scale 5C (0, 2, 3, 5)  
Low Partial Credit 
• Work of merit, for example,

some substitution into correct formula
• Identifies a or b or c
• One correct answer without work

High Partial Credit
• Formula fully substituted correctly
• One error in filling in formula, but evaluates

correctly
• 7 ± √  and finishes correctly 
• Correct answers without work

Full Credit −1
• No rounding or incorrect rounding
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Q10 Model Solution – 45 Marks Marking Notes 

(a),(b) (a) behind Jon

(b) Distance: 25 [km]
Length of time:  1∙5 [mins]

Scale 10C (0, 4, 7, 10) 
Low Partial Credit 
• Work of merit, for example, mentions “two

minutes” in (a)
• (a) correct

High Partial Credit
• (a) correct and work of merit in (b)
• (b) correct

(c) Any valid description, for example:  
Ali was passing Jon out, or similar 

Scale 10B (0, 4, 10) 
Partial Credit 
• Work of merit, for example, mention of

“same”, “equal, “together”

(d) 32  38 36 106 34  35 36 105 
Scale 20C (0, 7, 12, 20) 
Note: the total time is considered correct if it is 
the sum of the 3 constituent times, or if it is 105 
Low Partial Credit 
• Work of merit, for example, one correct entry,

“it takes Ali 2 minutes more than Jon to do
the kayaking”

High Partial Credit 
• Three correct entries

(e) 𝑇 = ∙  = 51∙282 … secs 𝑇 = 51∙282 + 2 = 53∙282 … secs 𝑆 = ∙ … = 7∙50 … = 7∙5 [m/s, 1 D.P.]  

Scale 5C (0, 2, 3, 5) 
Consider solution requiring 3 steps: 
1. Find Jon’s time
2. Find Ali’s time
3. Find Ali’s speed

Low Partial Credit
• Work of merit, for example,

one correct operation

High Partial Credit 
• 2 steps correct
• Correct answer without work

Full Credit −1
• No rounding or incorrect rounding
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Q11 Model Solution – 5 Marks Marking Notes 

Slope =   =  (20 + 1, 12 + 4) = (21, 16)  
OR (20 − 1, 12 − 4) = (19, 8)  
OR ℎ: 𝑦 − 12 = 4(𝑥 − 20)     4𝑥 − 𝑦 − 68 = 0     𝑥 = 0 → 𝑦 = −68 

(0, −68) 
    or any substitution for 𝑥 or 𝑦 

OR 𝑦 = 𝑚𝑥 + 𝑐 12 = 4(20) + 𝑐 𝑐 = −68 𝑦 = 4𝑥 − 68 𝑥 = 0 → 𝑦 = −68 
(0, −68) 

    or any substitution for  𝑥 or 𝑦 
OR =   (or any equivalent fraction) 𝑦 − 12 = 4  → 𝑦 = 16 𝑥 − 20 = 1 → 𝑥 = 21 

(21, 16) 

Scale 5C (0, 2, 3, 5)  
Some indication of understanding of slope is 
 required 

Low Partial Credit 
• Work of merit, for example, slope = , some

indication of understanding of slope, finds the
equation of h

High Partial Credit 
• Substitution of 𝑥 or 𝑦 into equation of h
• Correct answer without work

Q12 Model Solution – 10 Marks Marking Notes 𝜋𝑟  = 25π 𝑟  = 25 𝑟 = 5  
Diameter = 10 

cos ∠ CAB = 810
|∠ CAB |= cos =36∙87o

OR 
sin ∠ CBA = 810
|∠ CBA|= sin = 53∙13o 
|∠ CAB |= 90o − 53∙13o 

 = 36∙87o 

Scale 10D (0, 3, 5, 8, 10) 
Low Partial Credit 
• Work of merit, for example, identifies the

right angle, identifies the required angle

Mid Partial Credit 
• Finds 𝑑 = 10
• Finds incorrect 𝑑 ( > 8) and finishes correctly

High Partial Credit
• Correct trigonometric ratio set up
• |∠ CBA |= 53∙13o

Full Credit −1
• No degree symbol
• Calculator in incorrect mode



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /Bahnschrift
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Candara-Light
    /Candara-LightItalic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /ComicSansMS-BoldItalic
    /ComicSansMS-Italic
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CorbelLight
    /CorbelLight-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /Dubai-Bold
    /Dubai-Light
    /Dubai-Medium
    /Dubai-Regular
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoloLensMDL2Assets
    /HPSimplified-Bold
    /HPSimplified-BoldItalic
    /HPSimplifiedHans-Light
    /HPSimplifiedHans-Regular
    /HPSimplified-Italic
    /HPSimplifiedJpan-Light
    /HPSimplifiedJpan-Regular
    /HPSimplified-Light
    /HPSimplified-LightItalic
    /HPSimplified-Regular
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /InkFree
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /JavaneseText
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LeelawadeeUI
    /LeelawadeeUI-Bold
    /LeelawadeeUI-Semilight
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /MalgunGothic-Semilight
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiLight
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUILight
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiLight
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /MicrosoftYaHeiUILight
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /MyanmarText
    /MyanmarText-Bold
    /Narkisim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NirmalaUI-Semilight
    /NSimSun
    /Nyala-Regular
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /SakkalMajalla
    /SakkalMajallaBold
    /ScriptMTBold
    /SegoeMDL2Assets
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUIBlack
    /SegoeUIBlack-Italic
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUIEmoji
    /SegoeUIHistoric
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-LightItalic
    /SegoeUI-Semibold
    /SegoeUI-SemiBold
    /SegoeUI-SemiboldItalic
    /SegoeUI-Semilight
    /SegoeUI-SemilightItalic
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SitkaBanner
    /SitkaBanner-Bold
    /SitkaBanner-BoldItalic
    /SitkaBanner-Italic
    /SitkaDisplay
    /SitkaDisplay-Bold
    /SitkaDisplay-BoldItalic
    /SitkaDisplay-Italic
    /SitkaHeading
    /SitkaHeading-Bold
    /SitkaHeading-BoldItalic
    /SitkaHeading-Italic
    /SitkaSmall
    /SitkaSmall-Bold
    /SitkaSmall-BoldItalic
    /SitkaSmall-Italic
    /SitkaSubheading
    /SitkaSubheading-Bold
    /SitkaSubheading-BoldItalic
    /SitkaSubheading-Italic
    /SitkaText
    /SitkaText-Bold
    /SitkaText-BoldItalic
    /SitkaText-Italic
    /SnapITC-Regular
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YuGothic-Bold
    /YuGothic-Light
    /YuGothic-Medium
    /YuGothic-Regular
    /YuGothicUI-Bold
    /YuGothicUI-Light
    /YuGothicUI-Regular
    /YuGothicUI-Semibold
    /YuGothicUI-Semilight
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Stephen Austin Distiller settings file V6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 822.047]
>> setpagedevice




