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OVERVIEW OF MARKING SCHEME 
 

Scale label A B C D E 

No of categories 2 3 4 5 6 

5 mark scales 0, 5 0, 2, 5 0, 2, 4, 5   

10 mark scales 0, 10 0, 5, 10 0, 4, 8, 10 0, 2, 5, 8, 10  

15 mark scales 0, 15 0, 7, 15 0, 5, 10, 15 0, 4, 7, 11, 15  

20 mark scales 0, 20 0, 10, 20 0, 7, 13, 20 0, 5, 10, 15, 20  

25 mark scales 0, 25 0, 12, 25 0, 8, 17, 25 0, 6, 12, 19, 25 0, 5, 10, 15, 20, 25 

 
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 body of 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 (middle partial credit) 
 almost correct response (high partial credit) 
 correct response (full credit) 

E-scales (six categories) 
 response of no substantial merit (no credit) 
 response with some merit (low partial credit) 
 response about half-right (lower middle partial credit) 
 response more than half-right (upper middle partial credit) 
 almost correct response (high partial credit) 
 correct response (full credit) 

 
Marking categories for all questions are shown throughout the solutions. In certain cases, typically 
involving rounding or omission of units, a mark that is one mark below the full-credit mark may also be 
awarded. Such cases are flagged with an asterisk. Thus, for example, Scale 10C* indicates that 9 marks 
may be awarded. 
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PAPER 1 
 

QUESTION 1 
 
(a) Scale 15C (0, 5, 10, 15) 
 
Solve the following simultaneous equations: 

1=− yx  

( ) ( ) 3245 22 =−+− yx  
 

( ) ( )
( )
( )

01

89

45

165

3255

1

2

22

==
==

±=−
=−

=−+−

−=

yx
yx

x
x

xx

xy

 

 
High Partial Credit (10 Marks) 
• Solves with no more than one error 
 
Low Partial Credit (5 Marks)  
• Any correct step 
 
 
(b) Scale 10C (0, 4, 8, 10) 
 
Express the following as a single fraction in its simplest form. 

352

255

145

5
22 −−

+÷
−− xx

x
xx

 

 

( )( )
( )( )

( )

( )2

1

55

57

72

5

+

+
+−×

−+

x

x
xx

xx
 

 
High Partial Credit (8 Marks) 
• Factorises fractions correctly and error in simplifying 
• Error in factorising, but simplifies the resulting fractions correctly 
 
Low Partial Credit (4 Marks)  
• Any correct step 
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QUESTION 2 
 
(a) Scale 15C (0, 5, 10, 15) 

Solve the inequality 1,1
1

12 ≠≤
−
+ x

x
x

 for ∈x ℝ. 

 

( )( ) ( )

2,1

02

1112

1
1

12

2

2

−==
≤−+

−≤−+

≤
−
+

xx
xx

xxx
x
x

 

     12 <≤− x  as 1≠x  

  

 
High Partial Credit (10 Marks) 
• Correct quadratic no solution set 
• Error in quadratic but has a relevant correct solution set 
• Wrong inequalities used in solution set 
 
Low Partial Credit (5 Marks)  
• Multiplies by ( )1−x  
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(b) Scale 10C (0, 4, 8, 10) 
 
Solve the following equation: ( ) 012252 12 =−−+ xx . 
 

( )
( ) ( )

( )( )

2

22

4,
2

3

0432

01222

0122522

012252

2

2

2

12

=
=∴

=−=

=−+
=−−
=−−

=−−+

x

yy

yy
yy

x

xx

xx

 

 
High Partial Credit (8 Marks) 
• Sets up an incorrect quadratic, but completes with solution set 
• Correct quadratic, but incorrect solution 
• Invalid solution not cancelled/Correct solution not indicated 
 
Low Partial Credit (4 Marks) 
• Any correct work with indices 
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QUESTION 3 
 
(a) Scale 15D (0, 4, 7, 11, 15) 
 
Solve the equation 02652 23 =++− zzz  given that one of the roots is an integer. 
 

( ) ( ) ( ) 02625222 23 =+−+−−−  

( )2+z  is a factor 
 
Long division or other: ( )( )21342 ++− zzz  

( ) ( ) 2,32,32 −−+= iiz  

 
High Partial Credit (11 Marks) 
• Error in long division, but continues to end 
• Long division correct, but final quadratic not factorised or factorised incorrectly 
 
Mid Partial Credit (7 Marks)  
• Finds linear factor 
 
Low Partial Credit (4 Marks)  
• Any correct step e.g. any substitution into equation 
 
 
(b) Scale 10C (0, 4, 8, 10) 
 
Use De Moivre’s Theorem to solve the equation 083 =−z .  
 

( )

( ) ( )( )[ ]
( ) ( )( )[ ]























+






=

+=

+=
°==

==

=

−

3

2
sin

3

2
cos8

2sin2cos8

2sin2cos8

00tan

88

8

3

1

3

1

3

1

2

3

ππ

ππ

ππ
α

ninz

ninz

ninz

r

z

 

2

1

0

=
=
=

n
n
n

  

iz

iz

z

31

31

2

−−=

+−=

=

 

 
High Partial Credit (8 Marks) 
• Finds r and θ correctly  
• Finds r and θ correctly with one error and continues to end 
• Writes in polar form with one error and continues to end 
 
Low Partial Credit (4 Marks)  
• Any correct step e.g. plots complex number 
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QUESTION 4 
 
(a) Scale 10D (0, 2, 5, 8, 10) 
 

Prove that 2  is an irrational number. 
 

Assume 2  is rational. 

Then, 
q
p=2 , where p, q are integers, 0≠q  

If HCF ( ) 1, ≠qp , then by dividing p and q by HCF ( )
b
aqp =2,,  

Where HCF ( ) 1, =ba       (1) 

ab = 2  
222 ab =  

2a  is divisible by 2 
a  is divisible by 2      (2) 

,2ca =  where c is an integer 

cb 22 =∴  
22 42 cb =  

22 2cb =  
2b  is divisible by 2 

b  is divisible by 2      (3) 
From (2) and (3), 2 is a common factor of a and b, which contradicts (1) 

So, 2  is an irrational number 

 
High Partial Credit (8 Marks) 
• Reaches (2) correctly 
 
Mid Partial Credit (5 marks)  
• Reaches (1) correctly 
 
Low Partial Credit (2 Marks)  
• Any correct step  
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(b) (i) Scale 5B (0, 3, 5) 
 

Write out the general term form of the binomial expansion 
15

2 1






 −

x
x . 

( )
r

r

x
x

r






−







 − 115 152  

 
Partial Credit (3 Marks)  
• Any correct step  
 
(ii) Scale 10C (0, 4, 8, 10) 
 
Hence, or otherwise, find the value of the term that is independent of x in the expansion. 
 

( )

( ) ( )

( ) 3003
1

10

15

10

1
15

115

10
52

0330

230

152

=





−









=
=

−














−









−

−−

−

x
x

r
xx

xx
r

x
x

r

r

rrr

r
r

 

 
High Partial Credit (8 Marks) 
• Sets up general term of expansion correctly 
• Incorrect general term, but continues to end to find r 
• Expands binomial, but with an error 
• Finds correct independent term, but errors if binominal is expanded 
 
Low Partial Credit (4 Marks)  
• Any correct part of binominal expansion 
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QUESTION 5 
 
(a) Scale 5C (0, 2, 4, 5) 
 
Which one of the mapping diagrams below is bijective? Explain your answer fully. 
 

(ii)  
It’s 1 – 1 and onto 

 
High Partial Credit (4 Marks) 
• Correct mapping and one correct reason 
• Incorrect mapping both reasons correct 
 
Low Partial Credit (2 Marks)  
• Correct mapping named only 
• Explains 1-1 or onto for any function 
 
 
(b)  Evaluate  
 
(i) Scale 10C (0, 4, 8, 10) 
 

3

27
lim

3

3 −
−

→ n
n

n  

 

( )( )

( )
( ) 279333

93lim

3

933

3

27
lim

2

2
3

23

3

=++

++
−

++−=
−
−

→

→

nn
n

nnn
n

n

n

n

 

 
High Partial Credit (8 Marks)  
• Correct factorisation, but error in handling limit 
• Factorises incorrectly, but continues to end correctly  
 
Low Partial Credit (4 Marks)  
• Attempts to factorise 
• Subs 3 into denominator 
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(ii) Scale 10C (0, 4, 8, 10) 
 

27

32
lim

2

2

+
−

∞→ x
x

x  

 

7

2

27

32

27

32
lim

22

2

22

2

2

2

=
+

−
=

+
−

∞→

xx
x

xx
x

x
x

x  

 
High Partial Credit (8 Marks)  
• Error in division of terms, but continues to end 
• Divides by x or x2 but mishandles limit 
 
Low Partial Credit (4 Marks)  
• Any correct substitution  
• Subs ∞ into formula 
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QUESTION 6 
 
(a) Scale 10C (0, 4, 8, 10) 
 
Differentiate 1232 2 −+− xx  from first principles. 
 

( ) ( ) ( )

( ) ( )
( ) ( )

( ) ( )

34

304lim

324

324

1233242

1232

0

2

22

2

+−=

+−−=−+

+−−=−+
+−−=−+

−++−−−=

−+++−=+

→

x

x
h

xfhxf

hx
h

xfhxf
hhxhxfhxf

hxhxhx
hxhxhxf

h

 

 
High Partial Credit (8 Marks) 
• Fully correct but fails to write LHS 
• Fully correct LHS but contains one error 
 
Low Partial Credit (4 Marks)  
• Differentiates fully correct but not from first principles 
• Any correct substitution  
 
 
(b) (i) Scale 10B (0, 5, 10) 
 
If ( ) xexf cos= , find ( )xf '  the derivative of ( )xf . 
 

( ) xxexf cossin' −=  

 
Partial Credit (5 Marks)  
• Writes ecosx 
• Differentiates cosx 
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(ii) Scale 5B (0, 2, 5) 

Hence, or otherwise, evaluate  2

0

cossin
π

dxxe x . 

 

( )
( ) ( )

e
ee

edxxe xx

+−
−−−

−=

1

sin

10

2
0

cos2

0

cos
ππ

 

 
 
Partial Credit (2 Marks)  
• Writes ecosx 
• Integrates cosx 
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QUESTION 7 
 
Mary is 25 years old and intends to retire at the age of 65. She begins to calculate how much she needs in 
her pension fund. She bases all her calculations on a 4% annual growth rate. 
 

Mary wants to receive a payment of €30,000 at the start of each year for 25 years after her retirement. 
 
(a) (i) Scale 10C* (0, 4, 8, 10) 
 

Write down the present value of a future payment of €30,000 in one year’s time, correct to the nearest 
cent. 
 

( )

( )
€28,846.15

04.01

30000

1

1

=
+

=

+
=

P

P

i
FP t

 

 
High Partial Credit (8 Marks) 
• Correct substitution, but error in % 
 
Low Partial Credit (4 Marks)  
• Write 4% as correct fraction or decimal 
• Rearranges formula 
• One correct substitution 
 
(ii) Scale 10C (0, 4, 8, 10) 
 

Write down the present value of a future payment of €30,000 in t years’ time. 
 

( )

( )

( )1

1

04.1

30000

04.01

30000

1

=

+
=

+
=

P

P

i
FP t

 

 
**Accept answer from part (i) without incurring error here 
**If candidate makes same mistake here as part (a) award 9 marks. 
 
High Partial Credit (8 Marks) 
• Correct substitution but error in % 
 
Low Partial Credit (4 Marks)  
• Writes 4% as correct fraction or decimal 
• Rearranges formula 
• One correct substitution 
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(iii) Scale 20D* (0, 5, 10, 15, 20) 
 
How much, correct to the nearest euro, will Mary require to have in her fund to guarantee this payment? 
 

( ) ( ) ( ) ( )

( )

€487,409
04.1

1
1

04.1

1
130000

1

1

04.1

1
30000

04.1

30000

04.1

30000

04.1

30000

04.1

30000
Fund

25

25

25

24210

=

−

















−

=

−
−=

==

++++=

S

S

r
raS

ra

n

n



 

 
High Partial Credit (15 Marks) 
• Identifies a and r correctly 
• Some correct substitution into correct formula. 
 
Mid Partial Credit (10 Marks) 
• Identifies a correctly 
• Identifies r correctly 
• Writes Sn formula 
 
Low Partial Credit (5 Marks)  
• Writes 4% as fraction or decimal 
• Writes correct formula 
• States geometric series 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Page 15 of 38 

(b)  Mary decides to invest monthly to provide the pension an in part (a).  
 
(i) Scale 5C (0, 2, 5) 
 
In how many months will Mary retire? 
 

4801240 =×  months 

 
Partial Credit (2 Marks) 
• Uses 12 or 25 in any multiplication 
 
(ii) Scale 10C* (0, 4, 8, 10) 
 
Calculate the rate of interest that compounded monthly would be equivalent to an  effective annual rate of 
4%, correct to 4 decimal places. 
 

( )
( )

%0033.0

104.1

1104.1

1

12

12

=
=−

+=

+=

i
i

i

iPF t

 

 
High Partial Credit (8 Marks) 
• Fully correct substitution but error in solving 
• Incorrect substitution but solves correctly 
 
Low Partial Credit (4 Marks)  
• Writes 4% as correct fraction or decimal 
• Any correct substitution into formula 
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(iii) Scale 15D (0, 4, 7, 11, 15) 
 

If Mary makes equal payments of €P over the next 480 months, what value of P,  correct to the nearest 
euro, will give Mary the retirement fund she requires? 
 

( ) ( ) ( ) ( )

( )( )

( )

( )
415

409,487079682.1174

409,487
10033.1

10033.10033.1

0033.11

0033.110033.1

0033100331

40948700331003310033100331

480

480

480

480321

€P
€P

€P

S

.r.a
,€.P.P.P.P

=
=

=







−

−
−
−=

==
=++++ 

 

 
High Partial Credit (11 Marks) 
• Identifies a and r correctly 
• Some correct substitution into correct formula 
 
Mid Partial Credit (7 Marks) 
• Identifies a correctly 
• Identifies r correctly 
• Writes Sn formula 
 
Low Partial Credit (5 Marks)  
• Writes 4% as fraction or decimal 
• Writes correct formula 
• States geometric series 
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QUESTION 8 
 
An opened top box of height x cm is to be manufactured from a sheet of cardboard measuring 12 cm by  
18 cm as shown. 
 
(a) Scale 10C (0, 4, 8, 10) 
 
Show that the volume of the box can be written as xxxV 216604 23 +−= . 
 

( )( )( )
32 460216

212218

xxxV
xxxV

+−=

−−=
 

 
High Partial Credit (8 Marks) 
• One error in multiplication of brackets 
 
Low Partial Credit (4 Marks)  
• Any correct multiplication 
 
 
(b) Scale 10C (0, 4, 8, 10) 
 
Find the value of x, correct to two decimal places, which will give the maximum volume for the box. 
 

( ) ( ) ( )( )
( )

( ) Max

x
dx

vd
xx

x

xx
dx
dv

∴−=+−

+−=

=≠

−−±−−
=

+−=

6.6335.224120

24120

cm35.2cm65.7

122

216124120120

12120216

2

2

2

2

 

*Accept answer based on earlier work 
 
High Partial Credit (8 Marks) 
• Fails to cancel an inappropriate answer 
• One error in derivative of formula 
• Fails to check second derivative 
 
Low Partial Credit (4 Marks)  
• Any correct derivative 
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(c) Scale 10C* (0, 4, 8, 10) 
 
If the company decides to choose a value of x such that ∈x ℕ, write down the range of values of x that 
could be chosen. 
 

{ }cm5,4,3,2,1  

Can’t be 6 cm or larger as ( ) 1262 = cm so width/length of box would be zero … or similar 

 
High Partial Credit (8 Marks) 
• Two or more correct figures 
• Correct statement with only some correct figures 
• Incorrect statement with all correct figures 
 
Low Partial Credit (4 Marks)  
• Any correct figure 
• Correct statement 
 
 
(d) Scale 10C (0, 4, 8, 10) 
 
Using the information in the previous parts, draw a sketch of the volume function of the box. Indicate 
clearly the turning points and the roots of the curve. 
 

 

 
High Partial Credit (8 Marks) 
• Maximum/minimum incorrect 
• Y intercept incorrect 
• Graph not consistent with earlier work 
 
Low Partial Credit (4 Marks) 
• Any correct point 
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QUESTION 9 
 
Carbon-14 is a radio-isotope of the element Carbon that is used in carbon dating. Its decay can be 
modelled by the function  

ktBeF =  
 

where F is the final mass remaining, in kg, at any time t, in years, and B is the initial amount, in grams, of 
Carbon-14 and k is the decay constant. The half-life (the time it takes for half of the mass to decay) of 
Carbon-14 is 5730 years. 
 
(a) Scale 10C (0, 4, 8, 10) 
 

If the original mass of Carbon-14 is 1kg, show that 
( )

5730

5.0ln=k . 

 

**Note student can take initial amount as any figure but F = 0.5B 
 

( )

( )
( )

5730

5.0ln

57305.0ln

15.0 5730

=

=
=

k

k
ek

 

 
High Partial Credit (8 Marks) 
• Fully correct equation with 1 error in solving 
• Correct F and B value chosen with one error  
 
Low Partial Credit (4 Marks)  
• Substitutes 5730 into equation and stops 
• Incorrect F value chosen but continues to end to find B with one error 
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A research scientist is presented with a document which contains the writings of a soldier from the Trojan 
War circa 1250 BC (around 3250 years ago). After testing it is found that the parchment contained 

g12101 −×  of Carbon-14. 
 
(b) Scale 15C* (0, 5, 10, 15) 
 
Calculate the original amount of Carbon-14 in the parchment. 
 

( )( )

gB
Be

12

3250
5730

5.0ln
12

1048.1

101
−

−

×=
=×  

 
**Allow candidates work from (a) without penalty 
 
High Partial Credit (10 Marks) 
• Uses 12101 −×  as B in an otherwise fully correct solution 
• Correct substitution with error in solving 
 
Low Partial Credit (5 Marks)  
• Any correct substitution 
• Identifies t as 3250 and stops 
 
 
(c) Scale 15C (0, 5, 10, 15) 
It is known that parchments from this area usually originally contain in the region of g12103.1 −×  of 

Carbon-14. Taking the final amount as g12101 −×  calculate the age of the document and explain if you 
believe it to be genuine or a fake. 
 

( )( )

( )
years2169

5.0ln

103.1

101
ln5730

103.1101

12

12

5730

5.0ln
1212

=

=








×

×

×=×

−

−

−−

t

t

e
t

 

 ∴Not original, but is a fake 

**Allow candidates work from (a) and (b) without penalty 
 
High Partial Credit (10 Marks) 
• Incorrect substitution but solves correctly 
• Correct substitution with error in solving 
• Fully correct but incorrect or no conclusion 
 
Low Partial Credit (5 Marks)  
• Any correct substitution 
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PAPER 2 
 

QUESTION 1 
 
(a) In a biology experiment, a group of sixth year students planted 50 cress seeds. 37 of the seeds  
 germinated.        
 
(i) Scale 5B* (0, 2, 5) 
 
Calculate the probability that 6 out of 10 seeds germinate, correct to fout decimal places. 
 

1576.0
50

13

50

37

6

10 46

=






















 

*Accept decimal or percentage 
 
Partial Credit (2 Marks) 
• Any correct probability written 
 
(ii) Scale 10C (0, 4, 8, 10) 
 
Calculate the probability that the eighth seed will be the fifth seed to germinate. 
 

1365.0

50

37

50

13

50

37

4

7 34
































 

**Accept answer base on part (i) 
 
High Partial Credit (8 Marks) 
• Binomial set up correctly with one error 
• One error in setting up of binomial but calculated correctly 
 
Low Partial Credit (4 Marks)  
• Any correct probability 
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(b) Scale 10D (0, 2, 5, 8, 10) 
 
A bag contains 3 red marbles, 4 blue marbles and x green marbles. Given that the probability of choosing  

2 green marbles is 
26

5
 calculate the number of marbles in the bag. 

 

( )( )

( )( )

( )( )
( )( )

( )( ) ( )( )

( )( )

13Total

6

0653

030133

675126

26

5

67

1

!2

67
!2

1

2

7

2

3

=
=
=−+
=−−

++=−

=
++

−

++

−

=








 +










x
xx
xx

xxxx
xx

xx

xx

xx

x

x

 

**Accept fraction without combinations 
 
High Partial Credit (8 Marks) 
• Fully correct trial and error 
• Finds x = 6 and stops 
• Sets up quadratic 
• One error in fractions but continues to end 
 
Mid Partial Credit (5 Marks) 
• Sets up one combination correctly 
• Sets up fractions correctly 
 
Low Partial Credit (2 Marks) 
• Any correct step 
• Attempts trial and error 
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QUESTION 2 
 
(a)  The weights of the players, W, at a football match are normally distributed with a mean of  
 79 kg and a standard deviation of 3 kg.  
 
(i) Scale 5B (0, 2, 5) 
 
Find ( )kg1.80≤WP . 
 

%43.64

37.0366.0
3

791.80

=

≈=−=

−=

z

xz
σ

μ

 

 
Partial Credit (2 Marks) 
• Any correct step 
 
(ii) Scale 10D (0, 2, 5, 8, 10) 
 
Find ( )kg81kg5.75 ≤≤ WP . 
 

%1.12

9.871

%9.87

17.1
3

795.75

−=
=

−=−=

−=

z

xz
σ

μ

     %86.74

67.0
3

7981

=

=−=

−=

z

xz
σ

μ

 

%76.621.1286.74 =−∴  

 
High Partial Credit (8 Marks) 
• Both probabilities correct 
• One probability incorrect but finished correctly 
• Both probabilities worked out with consistent error and finished correctly to end 
 
Mid Partial Credit (5 Marks) 
• Works out 1 probability correctly 
• Works out both probabilities with one error or a consistent error in both 
 
Low Partial Credit (2 Marks)  
• Any correct step e.g. writes down formula 
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(b) Scale 10C (0, 4, 8, 10) 
 
The attendance at a GAA match depends on the weather. The probability of a large crowd attending is 0.9. 
The probability of large crowd attending if it is raining is 0.3. The probability of it raining on match day is 
0.2. Calculate the probability of a large crowd attending the match given it is raining. 
 

Let R be the event of rain and L be the event of a large crowd 
 

( ) ( )
( ) ( )

( )
( ) ( )( ) 06.02.03.0

\

2.03.0\

==∩

∩=

==

LRP
RP

LRPRLP

RPRLP

 

 
High Partial Credit (8 Marks) 
• Correct substitution into formula, but one error in solving 
 
Low Partial Credit (4 Marks)  
• Writes probability of no rain or small crowd 
• Writes formula and stops 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Page 25 of 38 

QUESTION 3 
 
The line L passes through the point ( )4,6  and has a slope of m where 0>m . 
 
(a) Scale 5C (0, 2, 4, 5) 
 
Write down the equation of the line L, in terms of m, in the form 0=++ cbyax . 
 

( )11 xxmyy −=−  

( )64 −=− xmy   ( ) 064 =−+− mymx  

 
High Partial Credit (4 Marks) 
• Any correct substitution into formula 
 
Low Partial Credit (2 Marks) 
• Writes formula ( )11 xxmyy −=−  and stops 
 
(b)  Find, in terms of m, the co-ordinates of the points where L cuts: 
 
(i) Scale 5C (0, 2, 4, 5) 
 
The x-axis. 
 

( ) 0640 =−+− mmx  







 −∴−= 0,

4646

m
m

m
mx  

 
High Partial Credit (4 Marks) 
• Point not given 
 
Low Partial Credit (2 Marks) 
• Write x or y equal to zero 
• Attempts to solve for x 
 
(ii) Scale 5C (0, 2, 4, 5) 
 
The y-axis. 
 

( ) 0640 =−+− my  

( )mmy 64,064 −∴−=  

 
High Partial Credit (4 Marks) 
• Point not given 
 
Low Partial Credit (2 Marks)  
• Write x or y equal to zero 
• Attempts to solve for x 
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(c) Scale 10C (0, 2, 5, 8, 10) 
 
The line L forms a triangle of area 6 square units with the axes. Find the value of m. 
 

bh
2

1
Area =  

( )

( )( )

2

1

9

8

01289

082518

4946
46

2

1

2

−=−=

=++
=++

=−





 −

mm

mm
mm

m
m

m

 

**Allow work based on candidate’s earlier work 
 
High Partial Credit (8 Marks) 
• Slopes found, but invalid slope not cancelled off 
 
Mid Partial Credit (5 Marks) 
• Sets up equation correctly 
• Any correct substitution into formula 
 
Low Partial Credit (2 Marks)  
• Correct formula 
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QUESTION 4 
 
(a) Scale 10C (0, 4, 8, 10) 
 
Find the centre and radius of the circle 02164: 22

1 =−+−+ yxyxC . 
 

( ) ( )
( ) 34Radius,3,2Centre

3432 22

=−

=++− yx
 

 
High Partial Credit (8 Marks) 
• Finds centre correctly 
• Finds radius correctly 
 
Low Partial Credit (4 Marks)  
• Any correct step in rearranging formula or completing squares 
 
 
(b) Scale 5B (0, 2, 5) 
 
Construct the circle 1C . 
 

**Allow centre and radius form (a)  
 
Partial Credit (2 Marks)  
• Any correct point such as centre plotted 
• Any circle constructed 
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(c) Scale 10C (0, 4, 8, 10) 
 
A second circle 2C , has radius length half of 1C  and touches 1C  internally at the point ( )2,5 . Find the 

equation of the circle 2C . 
 

( )

( ) ( )

( ) ( ) 5.85.05.3:

2

17
5.025.35Radius

5.0,5.3
2

32
,

2

25
Mid

22
2

22

=++−

=++−=

−=





 −+=

yxC

 

 
High Partial Credit (8 Marks) 
• Finds centre correctly 
• Finds radius correctly 
• Plots 2C  on part (b) and continues to end correctly 
 
Low Partial Credit (4 Marks)  
• Attempts to find midpoint 
• Attempts to find distance 
• Plots 2C  on part (b) and stops 
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QUESTION 5 
 
(a)  In the triangle XYZ, °=∠ 90XYZ  and pYZ = . 

 
(i) Scale 5B (0, 2, 5) 
 
Show that ( )α−°= 45tanpWY . 

 

( ) ( )αα −°=−° 45tan45tan pWY  

 
Partial Credit (2 Marks)  
• Writes SOHCAHTOA or part of 
 
(ii) Scale 10C (0, 2, 5, 8, 10) 
 
Hence, or otherwise, show that α2tan2 pXW = . 

 

( )

( ) ( )









+
−°−

−
+°=

−°−+°=

+=

+°=

α
α

α
α

αα

α

tan45tan1

tan45tan

tan45tan1

tan45tan

45tan45tan

45tan

pXW

ppXW

WYXWXY

pXY

 

 
t=αtanLet  

( )α2tan2

1

2
2

1

4

1

1

1

1

2

2

pXW
t
tpXW

t
tpXW

t
t

t
tpXW

=









−
=









−
=









+
−−

−
+=

 

 
High Partial Credit (8 Marks) 
• Answer not in correct form 
 
Mid Partial Credit (5 Marks)  
• Writes ( ) ( )αα −°−+°= 45tan45tan ppXY  

• Writes 







+
−−

−
+=

α
α

α
α

tan45tan1

tan45tan

tan45tan1

tan45tanpXY  

 
Low Partial Credit (2 Marks)  
• Writes SOHCAHTOA or part of 
• Writes WYXWXY +=  
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(b) Scale 10C (0, 2, 5, 8, 10) 
 
Prove that if two triangles ABC and DEF are similar, then their sides are proportional 
in order. 

 

 
 
Given:   The triangles ABC and DEF in which 52,41 ∠=∠∠=∠  and 63 ∠=∠  

To prove:   
DF
AC

EF
BC

DE
AB

==  

Construciton:   Mark the point X on AB  such that DEAX =  

   Mark the point Y on AC  such that DFAY =  

   Join XY 
Proof:    The triangles AXY and DEF are congruent … SAS 
   5∠=∠=∠∴ DEFAXY  … Corresponding angles 

   ABCAXY ∠=∠∴  

   ∴XY||BC 

   
AY
AC

AX
AB

=  … A line parallel to one side divides the other side in  

       the same ratio (Theorem 12) 

   
DF
AC

DE
AB

=  

   Similarly, it can ce proven that 
EF
BC

DE
AB

=∴  

   
DF
AC

EF
BC

DE
AB

==∴  

**Four steps: Given, To Prove, Construction and Proof 
 
High Partial Credit (8 Marks) 
• 3 correct steps 
 
Mid Partial Credit (5 Marks)  
• 2 correct steps 
 
Low Partial Credit (2 Marks)  
• Any correct step 

EF
BC

DF
AC

DE
AB

==
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QUESTION 6 
 
(a) Scale 10D (0, 2, 5, 8, 10) 
 
The area of a sector of a circle of radius 9 cm is 13.5 cm2. Find, in radians, the measure of the acute angle 
in the sector. 
 

( )

rads
3

1

5.139
2

1
2

1

2

2

=

=

=

θ

θ

θrA

 

 
High Partial Credit (8 Marks) 
• Subs into formula correctly 
• Fully correct answer in degrees of 19.1° 
 
Mid Partial Credit (5 Marks) 
• Any correct substitution in correct formula 
• Fully correct substitution in non radian formula for area of a circle 
 
Low Partial Credit (2 Marks)  
• Writes formula for area of a circle and stops 
• Incorrect area formula used 
 
 
(b) Scale 5C (0, 2, 4, 5) 
 

Show that ( ) ααα 2sin1sincos 2 +=+ . 
 

( )

αα
ααα
ααααα
ααα

2sin12sin1

2sin1sincos21

2sin1sinsincos2cos

2sin1sincos
22

2

+=+
+=+
+=++

+=+

 

 
High Partial Credit (4 Marks) 
• Fully correct multiplication of brackets 
 
Low Partial Credit (2 Marks)  
• Any correct multiplication 
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(c) Scale 10D (0, 2, 5, 8, 10) 
 

Solve the equation 
2

1
3cos =θ  for °≤≤ 3600 θ . 

 

       

°=

=

=

−

453
2

1
cos3

2

1
3cos

1

θ

θ

θ

 

 

°°°=
°°°=

255,135,15

765,405,453

θ
θ

  
°°°=
°°°=

345,225,105

1035,675,3153

θ
θ

 

 
High Partial Credit (8 Marks) 
• Finds at least 4 correct solutions 
 
Mid Partial Credit (5 Marks) 
• Finds 45° and 315° 
 
Low Partial Credit (2 Marks)  
• Finds 45° and stops 
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QUESTION 7 
 
(a) Scale 10C (0, 4, 8, 10) 
 
Discuss any three advantages/disadvantages of the sample chosen by Red C. 
 

• Good sample size 
• Good spread of sample (countrywide) 
• Not a simple random sample 
• Half mobile and half landlines excludes people with no phones. More likely to get older  
 people on landlines 
• People might have lied on phone and not been over 18 

 
High Partial Credit (8 Marks) 
• Two correct points 
 
Low Partial Credit (4 Marks)  
• One correct point 
 
(b) Scale 5B (0, 2, 5) 
 
How many likely voters from the sample will support Fianna Fáil? 
 

170%171004 =×  or 171 voters 

 
Partial Credit (2 Marks) 
• Any correct step 
 
(c) Scale 10C (0, 4, 8, 10) 
 
Display the number of likely voters on a suitable graphical display. 
 

 

 
High Partial Credit (8 Marks) 
• Incorrect suitable display 
 
Low Partial Credit (4 Marks)  
• Unsuitable display e.g. line plot 
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(d)  In a poll carried out by a rival marketing and research company, a sample of x voters was  
 surveyed. 60% of the sample claimed that they voted in the last general election. A 95%  
 confidence interval for the proportion of voters who said they voted was: 
 

64294.055706.0 ≤≤ p  
 

(i) Scale 15C (0, 5, 10, 15) 
 
Calculate the number of voters who were surveyed. 
 

( )( )

voters500

96.1

6.06429.024.0

64294.0
4.06.0

96.16.0

64294.0ˆ

2

=







 −=

=+

=+

n
n

n

Ep

 

**Accept 501 voters 
 
High Partial Credit (10 Marks) 
• 1.96 not used or incorrect figure used but continues correctly to end 
• Fully correct substitution with errors in solving 
 
Low Partial Credit (5 Marks)  
• Any correct substitution into formula 
• Writes 64294.0ˆ =+ Ep  
 
(ii) Scale 15C (0, 5, 10, 15) 
 
How many voters would have to be sampled in order to cut the margin of error by 25% at the 95% 
confidence interval? 
 

( )( )

voters888

96.1

032205.024.0

032205.0
4.06.0

96.1

032205.075.004294.0

2

=







=

=

=×

n
n

n
 OR 

889or88.888
033541.0

1

033541.0
1

033541.075.0
500

1

=

=

=

=×

n

n

n  

**Accept 889 for full marks 
 
High Partial Credit (10 Marks) 
• 1.96 not used or incorrect figure used, but continues correctly to end 
• Fully correct substitution with errors in solving 
 
Low Partial Credit (5 Marks)  
• Any correct substitution into formula 
• Calculates 75% or 25% 
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QUESTION 8 
 
A veterinary team are performing an operation on a large mammal in a zoo. They note that under 
anaesthetic the animal’s temperature varies sinusoidally over time. A maximum temperature of 48°C is 
reached 15 minutes after they begin the procedure. The minimum temperature of 24°C occurs 30 minutes 
later during the procedure. 
They wish to be able to predict the variance in the temperature of the animal by using a suitable graph. 
 
(a)  Using the information above: 
 
(i) Scale 5C (0, 2, 4, 5) 
 
Write down the temperature of the animal at the start of the procedure. 
 

( )
C°=+
=÷−

361224

1222448
 

 
High Partial Credit (4 Marks) 
• Finds 12 
 
Low Partial Credit (2 Marks)  
• Writes 48 or 24  
 
(ii) Scale 5A (0, 5) 
 
Hence, or, otherwise, write down the equation of the midway line for the sinusoidal curve. 
 

36=y  

**Accept answer based on candidate’s part (i) 
 
(iii) Scale 5A (0, 5) 
 
Write down the maximum height of the graph above the midway line. 
 

C°12  

**Accept answer based on earlier work 
 
(iv) Scale 5B (0, 2, 5) 
 
Write down the period of the graph. 
 

1 hour or 60 min 

 
Low Partial Credit (2 Marks)  
• Some work with 15 minutes or 30 minutes  
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(b)  The graph of the animal’s temperature over time can be represented as the function: 
( ) ( )ctbatf sin+=  

 
(i) Scale 10C (0, 4, 8, 10) 
 
Using the information in part (a) Write down the function ( )tf . 

( ) 





+= ttf

30
sin1236

π
 

**Accept answer based on candidate’s earlier work 
 
High Partial Credit (8 Marks) 
• Two from a, b, c correct 
 
Low Partial Credit (4 Marks)  
• a, b or c correct 
 
(ii) Scale 15C (0, 5, 10, 15) 
 
Draw the function ( )tf  over the period of the two hour operation. 

 

 
High Partial Credit (10 Marks) 
• 3 of 5 critical points on curve drawn 
 
Low Partial Credit (5 Marks)  
• Any point plotted correctly 
• y = 105 drawn or marked 
 
(iii) Scale 5B (0, 2, 5) 
 
What is the animal’s temperature after 26 minutes? 
 

( ) CC °±°=





+ 188.4026

30
sin1236

π
 

 
Partial Credit (2 Marks)  
• Any correct work on graph towards finding temperature 
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QUESTION 9 
 
 
Three cogs in a machine are designed as shown. The centres of the cogs are connected with metal bars. A 

belt runs on the outside of the three cogs. The larger cogs both have radius 23  cm. 
  
(a) Scale 10C* (0, 4, 8, 10) 
 
Find, in surd form, the radius of the small cog. 
 

( ) ( ) ( )

( )cmx

xx

xx

236

01826

232326
2

222

−=

=−+

+++=

 

 
High Partial Credit (8 Marks) 
• Correct equation set up  
• Incorrect equation but solved to find radius of small cog 
 
Low Partial Credit (4 Marks)  
• Any correct work on diagram 
• Adds two large radii 
 
 
(b) Scale 10C* (0, 4, 8, 10) 
 

( ) ( )

cmx
x

x

46.5

362727236

6266
2

222

=
++−=

+−=

 

 
High Partial Credit (8 Marks) 
• Correct equation set up  
• Two correct sides of triangle indicated on diagram 
 
Low Partial Credit (4 Marks)  
• Any correct work on diagram 
• Any correct step in finding total length of any side of triangle 
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(c) Scale 15C* (0, 5, 10, 15) 
 
Calculate the length of the belt that runs over the cogs, correct to two decimal places. 
 

( ) ( ) ( ) ( )
cm07.44Length

23246.52
360

46
2362

360

157
234Length

=

++





−+






= ππ

 

 
High Partial Credit (10 Marks) 
• Two sectors found correctly 
• One sector and 2(5.46) calculated 
 
Low Partial Credit (5 Marks)  
• Any one sector length found correctly 
• Attempt at finding sector length 
• Converts to radians 
• Multiplies 5.46 by 2 and stops 
 
 
(d) Scale 10C* (0, 4, 8, 10) 
 
The cogs are lubricated by oil, which is stored in the shaded region of the mechanism. If the container is 3 
cm in depth find the volume of oil it contains. 
 

( )( ) ( ) ( )

3

22

32.4344.1Volume

44.1Area

360

90
236

360

45
23266

2

1
Area

cm=×=
=







−−






−= ππ

 

 
High Partial Credit (8 Marks) 
• Area of triangle found and one sector found 
• Two sectors found 
 
Low Partial Credit (4 Marks)  
• Any correct formula 
• Any correct substitution into correct formula 
 
 
 
 
 
 
 
 
 
 
 
 



 

Page 39 of 38 

 

 
 
 
 



 

Page 40 of 38 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 300
  /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 ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


