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2007. M 29 
 

 
 

 

 

Coimisiún na Scrúduithe Stáit 
State Examinations Commission 

 
_____________________________ 

 
 

LEAVING  CERTIFICATE  EXAMINATION, 2007 
 

_____________________________ 
 
 

MATHEMATICS ─ HIGHER  LEVEL 
 
 

PAPER 1  ( 300 marks ) 
 

_____________________________ 
 
 

THURSDAY, 7 JUNE – MORNING, 9:30 to 12:00 
 

_____________________________ 
 
 

Attempt  SIX QUESTIONS  (50 marks each). 
 

_____________________________ 
 
 
WARNING: Marks will be lost if all necessary work is not clearly shown. 
 
 Answers should include the appropriate units of measurement, 
 where relevant. 
 

_____________________________ 
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1. (a) Simplify     22

2

yx
xyx

−
− . 

 
 
 (b) Let ( ) ( ) ,212 −−++= kxkxxf  where k is a constant. 
 

(i) Find the value of k for which ( ) 0=xf  has equal roots. 
 
  (ii) Find, in terms of k, the roots of ( ) .0=xf  
 
  (iii) Find the range of values of k for which both roots are positive.   
 
 
 (c) px +  is a factor of both bax +2 and .2 acbxax −+  
 

  (i) Show that 
a
bp −=2  and that .

b
acbp −−

=  

 
  (ii) Hence show that .32 cpp =+  
 
 
 
 
2. (a) Solve the simultaneous equations 

    
.1522

32
2

=+−
=++
=++

zyx
zyx

zyx
 

 
 
 (b) α and β are the roots of the equation .0642 =+− xx  
 

  (i) Find the value of .11
βα

+  

 

  (ii) Find the quadratic equation whose roots are 
α
1  and 

β
1 . 

 
 

 (c) (i) Prove that  ,4    
2

9
≥

+
+

x
x  where .02 >+x  

 

  (ii) Prove that  ,6    9 a
ax

x −≥
+

+  where 0>+ ax . 
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3. (a) Let .
3

    
2
3
4
1

2
1

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=A   Find AA 22 − . 

 
 
 (b) Let .1  where,1 2 −=+−= iiz  
 
  (i) Use De Moivre’s theorem to evaluate .  and 95 zz  
 
  (ii) Show that .1295 zzz =+  
 
 
 (c) (i) Find the two complex numbers bia + for which ( ) .8152 ibia +=+  
 

 (ii) Solve the equation ( ) ( ) 055322 =+−+−+ iziiz . 
 
 
 
 

4. (a) Show that ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ +
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
2

1
  

2
  

1
nnn

 for all natural numbers n ≥ 2. 

 
 

 (b) N∈≥
+

== + nnu
n

nuu nn  ,1 allfor   
1

  and  5 11 . 

 
  (i) Write down the value of each of . and ,  , 432 uuu  
 
  (ii) Hence, by inspection, write an expression for nu  in terms of n.  
 
  (iii) Use induction to justify your answer for part (ii). 
 
 
 (c) The sum of the first n terms of a series is given by 3log2

en nS = . 
 
  (i) Find the nth term and prove that the series is arithmetic. 
 
  (ii) How many of the terms of the series are less than 27log 12 e ? 
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5. (a) Plot, on the number line, the values of x that satisfy the inequality 
,2 1 ≤+x  where x ∈ Z. 

 
 

 (b) In the expansion of  ,12
9

2 ⎟⎠

⎞
⎜
⎝

⎛ −
x

x  

 
  (i) find the general term 
 
  (ii) find the value of the term independent of x.  
 
 
 (c) The nth  term of a series is given by .1  where, <xnxn  
 
  (i) Find an expression for ,nS the sum of the first n terms of the series. 
 
  (ii) Hence, find the sum to infinity of the series. 
 
 
 
 

6. (a) Differentiate  
1
1

2

2

+

−

x
x  with respect to x. 

 
 

 (b) (i) Differentiate 
x
1  with respect to x from first principles. 

 

  (ii) Find the equation of the tangent to 
x

y 1
=  at the point .

2
1 ,2 ⎟
⎠
⎞

⎜
⎝
⎛  

 
 

 (c) Let ( )
2

 tan 1 xxf −=  and ( ) .0for  ,2 tan 1 >= − x
x

xg  

 
(i) Find ( )xf ′  and ( ).xg ′  

 
  (ii) Hence, show that ( ) ( )xgxf +  is constant. 
 

(iii) Find the value of ( ) ( ).xgxf +  
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7. (a) Taking 1 as the first approximation of a root of ,0423 =−+ xx  
use the Newton-Raphson method to calculate the second approximation 
of this root. 

 
 
 (b) (i) Find the equation of the tangent to the curve  

283 22 =+ yx   at the point (2,  – 4). 
 

  (ii) .sin and cos teytex tt ==   Show that .  
yx
yx

dx
dy

−
+

=  

 
 
 (c) f(x) = loge3x – 3x, where x > 0. 
 

  (i) Show that (
3
1 , – 1) is a local maximum point of f(x). 

 
  (ii) Deduce that the graph of f(x) does not intersect the x-axis. 
 
 
 
 

8. (a)  Find     (i)     dxx∫ 3   (ii)     . 1
3 dx

x∫  

 

 (b) (i) Evaluate dxxx  9
4

0

2∫ + . 

  (ii) f  is a function such that ( ) xxf sin6 −=′  and .2
3

ππ
=⎟

⎠
⎞

⎜
⎝
⎛f  

   Find ( ).xf  
 
 
 (c) The line 2x – y – 10 = 0 is a tangent 
  to the curve 92 −= xy , as shown.  

  The shaded region is bounded by 
  the line, the curve and the x-axis. 

Calculate the area of this region. 
 
 
 
   

92 −= xy  
0102 =−− yx  

 x  

 y  
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