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 JUNIOR CERTIFICATE EXAMINATION, 2011 

 

MATHEMATICS – HIGHER LEVEL 

 

PAPER 1 (300 marks) 

 

FRIDAY, 10 JUNE – AFTERNOON, 2.00 to 4.30 

_______________________________ 
 

 

Attempt ALL questions. 

 

Each question carries 50 marks. 

Graph paper may be obtained from the superintendent. 

 

 

The symbol  indicates that supporting work must be shown to obtain full marks. 

_______________________________ 
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2. (a) A computer salesperson is paid an annual salary of €30 000. 

  He is also paid a commission of 4% on sales.  

    Last year the salesperson earned €38 000. 

    Calculate the value of the sales.  

 
 
 (b) Aoife is single and earned €40 000 last year.  Aoife’s tax credits are listed below. 

 

Single Person Tax Credit €1830

PAYE Tax Credit €1830

Rent Allowance Tax Credit  €400

Trade Union Payment Tax Credit €70

    

  (i)   Calculate Aoife’s total tax credits. 

 

  The standard rate cut-off point for a single person was €36 400.  

  The standard rate of income tax was 20% and the higher rate was 41%. 

(ii)   Calculate the tax paid by Aoife on her income. 

 

Aoife also had to pay a 2% income levy on her gross income.   

(iii)   Calculate Aoife’s net income after all deductions had been made. 

   

 
(c) U is the universal set and P and Q are two subsets of U.   

 # U = 30,  # P = 16  and  # Q = 6.  

 (i)    Find with the aid of a Venn diagram the minimum value of # (P  Q)΄. 

 

 (ii)    Find with the aid of a Venn diagram the maximum value of # (P  Q)΄.  

 

 # U = u,  # P = p,  # Q = q  and  # (P  Q)΄= x. 

  (iii)    Show with the aid of a Venn diagram, that if p > q and x is a maximum, 

then u = p + x. 



 
 
 
 
3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. (a) 

 

 

(b) 

 

(c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
 

  

(i) 

(ii) 

A car pa

On a par

in the ca

The park

for a min

On that d

(i) 

(ii) 

 

 

There is 

The flat 

(iii)      

 

Given that 

 Divid

  Solv

ark can acco

rticular day 

ar park, givi

king area fo

ni-bus is 12

day a total a

Write dow

  Solv

 mini

 

a flat rate c

rate for min

  Wha

  

  t 2  – s  =  

de  3x2  +  5

e the equati

ommodate c

there were 

ing a total o

or a car is 7 

2 m2. 

area of 3840

wn two equat

e these equa

-buses in th

charge per d

ni-buses is 3

at is the flat 

Page 4 of 7

r, express t

5x –  28 by x

ion 
5

24 x

cars and min

x cars and y

of 520 vehic

m2 and the 

0 m2 was oc

tions to repr

ations to fin

he car park o

day for park

3 times that

rate for car

7 

t in terms of

x + 4. 

3

6 


x

ni-buses.  

y mini-buse

cles. 

parking are

ccupied by c

resent the a

nd the numb

on that day.

king. 

t for cars.  O

s? 

f r and s. 

5 . 

es  

ea  

cars and mi

above inform

ber of cars a

  

On that day 

P

ini-buses. 

mation.  

and the num

€3000 was 

PARKIN

mber of  

taken in.  

NG 



4

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

4. (a) 

 

 
 

(b) 

 

 

 

 

 

(c) 

 

 

 

   

  

  

(i) 

(ii) 

 

(iii)  

The new

It was de

(i) 

 

 

During t

journalis

(ii) 

 

It was fo

plan. 

(iii)  

Graph on t

                –

 Factorise  

 

  Facto

 Factorise  

w Lansdown

ecided initia

Write, in te

the 200 jou

the construc

sts.  

Write, in te

 

ound that 15

 Write 

the number 

– 2x + 1  >  

x2  – 1.     

orise fully  

6x2  +  x – 3

ne Road stad

ally that thi

erms of x, th

urnalists.  

ction it was 

erms of x, th

5 extra seats

an equation

Page 5 of 7

line the solu

– 7,  x   ℕ

ax – 3 – a  +

35.      

dium has se

s seating wo

he number o

decided to 

he number o

 

s per row w

n using the a

7 

ution set of

ℕ. 

+ 3x. 

eating capac

ould be in x

of seats per 

have 3 fewe

of seats per 

were required

above inform

f 

city for 200 

x rows of eq

row require

er rows to a

row now re

d compared

mation and 

journalists.

qual value. 

ed to accom

accommoda

equired. 

d to the initia

solve for x.

  

mmodate 

ate the 200 

al  

. 



Page 6 of 7 

 

 

 

5. (a)   Given that  f (x)  =  3x – 4 and that f (k)  =  11, find the value of k. 

 

 
 (b) Let f  be the function   f : x  7x – x2. 

    Draw the graph of f for 0  x  7,  x  ℝ. 

  

  

 (c) The formula for the height, y metres, of a golf ball above ground level x seconds after  

  it is hit, is given by 7x – x2. 

  Use your graph from part (b): 

  (i)  to find the maximum height reached by the golf ball 

  (ii)  to estimate the number of seconds the golf ball was  

                                                more than 2 metres above the ground. 

    

                The graph below represents the flight of another golf ball. 

  The flight of the golf ball is given by the formula ax – x2,  x  ℝ.  

 

    

 

 

 

 

 

 

   (iii)  Find the value of a. 

  

seconds 

metres

1 2 3 4 5 6 

1 
2 
3 
4 
5 
6 
7 
8 
9 
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6.   (a)  When a  = 
4

1
, find the value of  

2

4

3

5 


 aa
. 

 

(b) (i)  Express in its simplest form: 
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 (ii) Hence, or otherwise, solve the equation: 
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giving your answers correct to one decimal place. 

  

 

 

(c) The diagram below shows part of the graphs of the functions 

     f (x)  =   x2
 – 4x  + 3  and  g(x)  =  x + k. 

 

 

 

 

 

 

 

 

 The graph of f(x) cuts the x axis at A and B.  

 The graphs of  f(x) and g(x) intersect at A. 

 (i)     Find the coordinates of A and the coordinates of B. 

 (ii)     Find the value of k.  

 (iii)  Verify that f(x) and g(x) intersect also at the point (4, 3).

f (x)   

g(x)   

A B 

 

x axis 

y axis 
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