

Section A

Candidates are required to answer any 10 of the following 12 short questions. Each question carries equal marks.

Question 1
Factorise 49x2 – 1

Question 2
Solve for x   

1

3

1



          x – 3
          x – 4

2

Question 3

Solve for x

5x2 +7x – 3 = 0
Question 4
Write         5
 in the form a + bi


1 – 2i
Question 5
Differentiate  

3x2 – 2




5x + 1
Question 6
Calculate the sin 15o without using a calculator (you may use log tables). Give your answer as a fraction.

Question 7
In a room there are 20 people, 5 of whom wear glasses. If two people leave the room one after the other, what is the probability that both people do not wear glasses?

Question 8



   (3x2 – 2)dx
Question 9

Find the period and range of  f(x) = 6 – cos(3x –  2   ).

Question 10

Express the complex number 3 + 4i in polar form.

Question 11

Prove the trigonometric identity Sin2x + Cos2x = 1

Question 12

Find the HCF and LCM of the numbers  84, 88
Section B

Candidates are required to answer any 1 of the following 3 questions. 

Question 1
A manufacturer makes two models A and B of a piece of merchandise. His customers require at least 25 per month of A and 50 per month of B. He has only one finishing machine which works for 2 hours on each model A and for 1 hour on each model B and which he can work for at most 340 hours per month. The maximum number of pieces he can manufacture in a month is 300.

If he makes a profit of €45 on each model A and €30 on each model B, how many of each should he produce in a month to maximise his profit, assuming he can sell all he makes?

Question 2
(a)
Differentiate the following:-

a) (x6 – 3x)(x2 – 9x)

b) cos x

(b) 
If      y = x2 + x + 1  , find the value of dy  at  x = 1

     2x – 1

          dx

(c)
Find the value of a if the slope of the tangent to the curve  y = x2 + ax at the point where x = –1 is 3.

Question 3
(a) A marble travels on the perimeter of a circle centre k and radius 10cm at a steady speed. During each second the angle at the centre of the circle increases by 37o.  The marble begins at a point p.  After 

40 seconds the marble is at point t. Calculate, to the nearest integer the length of the arc pt.

(b)  The goal posts on a soccer pitch are 8m apart. A player kicks for goal when he is 30m from one post and 25m from the other post.  Draw a rough sketch of this information and find the angle opposite the goal line in the triangle drawn.

(c) Two ships, h and k, set sail from a port, p at the same time.  The ship h sails N 25o W at a steady speed.  The ship k sails in the direction N 55o E at a speed of 30km/h.  After 2 hours’ sailing h is directly west of k.  Calculate, to the nearest km, the distance between the 2 ships and find the speed of the ship h.

Section C

Candidates are required to answer any 1 of the following 3 questions. 

Question 1
Evaluate the following :-


(a)
 
  (x3 + 2x) dx

(b)

6cos x dx

c) Find the area bounded (using integration) by the curve  y = x2 – 7x + 6, the x – axis and the                   lines x = 0 and x = 4.

Question 2
(a) Represent the complex numbers 2i  and  9 – i on an Argand diagram.

(b) If z = 12 – 3i is the root of an equation find the other root and hence find the equation.

(c) Solve the equation z2 + 8z – 16 =  0
Question 3

(a) In a triangle abc,  a = 8 cm, b = 7 cm and c = 6cm find the area of the triangle.

(b) In a triangle pqr the sides are in the ratio 3:5:7. Find the size of the largest angle.

(c) Draw the graph of Tan x in the domain 
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Date:		   	





Time -       From:   9:30 pm			To: 	11:30 pm





Instructions to candidates:





Section A


Twelve short questions. Answer any ten questions only. Each question carries equal marks.


4 marks each








Section B


Three structured questions. Candidates are required to answer one question only. 


20 marks








Section C


Three structured questions. Candidates are required to answer one question only. 


20 marks








Percentage:		40%





Module Code: 	C20139








Module: 			Mathematics
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