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This examination paper consists of THREE sections: Module 1, Module 2 and Module 3.

Each section consists of 2 questions.
The maximum mark for each Module is 50.
The maximum mark for this examination is 150.
This examination consists of 7 printed pages.

INSTRUCTIONS TO CANDIDATES

1. DO NOT open this examination paper until instructed to do so.

2. Answer ALL questions from the THREE sections.

3. Write your solutions, with fuIl working, in the answer booklet provided.

4. Unless otherwise stated in the question, any numerical answer that is not
exact MUST be written correct to three significant figures.

Examination Materials Permitted

Graph paper (provided)
Mathematical formulae and tables (provided) - Revised 2009
Mathematical instruments
Silent, non-prograrnmable, electronic calculator

I

I

I

I

I

I
I

I

Copynght O 2009 Caribbean Examinations Council @.
All rights reserved.

02134020/CAPE 2009



-2-

SECTION A (Module l)

Answer BOTH questions.

1. (a) without the use of tables or a calculator, simplit' { 28 + ^'[ z$ in the fotm k'[T

where /r is an integer. [5 marksl

(b) Let x and y be positive real numbers such that x * y.

"4-) /(il Simplifu x-y [6 marks]

(ii) Hence, or otherwise, show that

O + Dn -y4 : (y+ 1)'  + (y+ I) '  y +(/+ 1) f + yt. [4 marksl

(iii) Deduce that(y + L)o -yo < 4(y + 1)' . [2 marks]

(c) Solve the equation logo x: 1 * Iogr2x, x > 0. [8 marks]

Total25 marks

2. (a) The roots of the quadratic equation

2f + 4x +5: 0 are aandB.

Without solving the equation, find a quadratic equation with roots ? *a 4Gp

[6 marks]
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(b) The coach of an athletic club trains six athletes, It, v, w, x, y and z, inhis training camp.

He makes an assignment, f, of athletes u, v, x, y andz to physical activities 1,2,3 and 4

according to the diagram below in which A : {u, v, w, x2 !, z\ and B = { l, 2, 3, 4) '

I
4

a

(i) Express/as a set of ordered pairs. [4 marksl

(ii) a) State TWO reasons why/is NOT a function. [2 marksl

b) , Hence, withMINIMUMchangestof constructa functiong: A + B as a

set of ordered pairs. [4 marksl

c) Determine how many different functions are possible for g in (ii) b) above.
[2 marksl

(c) The function/on R is defined bY

flx) x-3 i f  x<3
x i f  x>3.
4

(

t
Find the value of

(1) f V Qo)j

(ii) f v@l

(iiD f v@1.

[3 marksl

[2 marksl

[2 marksl

Total25 marks
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SECTION B (Module 2)

Answer BOTH questions.

Answers to this question obtained by accurate drawing will not be accepted.

(a) The circle C has equation (x - 3)' + bl - 4)2 : 25.

(0 State the radius and the coordinates of the ceirtre of C.

(i1) Find the equation of the langent at the point (6, 8) on C.

a) Calculate, in degrees, the size of the asule engle 0 between

b) Hence, calculate the area of ftiangle POQ.

Find, in terms of i and j, the position vector of

(b)

(iit) Calculate the coordinates of the points of intersection of C with the straight line
y:2x *  3. F marksl

The points P and Qhave position vectors relative to the origrn O given respectively by
p:_i+6jandq:3i+8j .

[2 marksl

[4 marksl

p and q-
[5 marksl

[2 marksl

(i)

(ir)

a) M,where M isthe midpoint of PQ f2 marksl

b) R, where.R is such that PQRO, labelled clockrnrise, forms a parallelogram.
[3 marksl

Total25 marks
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4. (a)

-)-

The diagram below, which is not drawn to scale, shows a quadrilateral ABCD in which
AB : 4 cm, BC:9 cm,AD:ir cm and aBAD: TBCD: 0 and aCDA is a right-angle.

(i) Show that x: 4 cos e + 9 sin e. [4 marks]

(ii) By expressingx in the form rcos (g-cr), where r is positive and 0 < o.*n,

find the MAXIMUM possible value of x. tO mrlt*I

(b) Given that A and B are acute angles such that sin A:] anA cos B : {, firrd, without
using tables or calculators, the EXACT values of 5 13'

(c)

(i) sin (l +B)

(ii) cos (A - B)

(iii) cos M.

Prove that

[3 marks]

[3 marks]

[2 marks]

[7 marks]

Total25 marks

,"c. +):sec J + tan.r.
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SECTION C (Module 3)

Answer BOTH questions.

5. (a) Find lim . t'18 ,
x-+2 f  -6x+8'

(b) The functionf onR is defined by

f l*) :  f  Z-* i f  x>l

l t*x i f  x<1.

(i) Sketch the graph of flx) for the domain -l < x <2. [2 marksl

(ii) Find

[5 marks]

[2 marks]

[2 marksl

a) ,'3 r. fl*)

b) i:r- flx)'

(iii) Deduce that"flx) is continuous at x: 1. [3 marksl

(c) Differentiate from first principles, with respect to x, the function ,: j. 16 marksl

(d) The functionflx) is such that/ '(x) : 3* * 6x * k where ft is a constant.

Given thatfiO) : - 6 and.fll) : -3, find the function-{x). t5 marksl

Totsl25 marks
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6. (a)

(b)

(c)

n
-  I -

Given thaty: srn?-t + cos 2r, show that

(i)

(ii)

[6 marksl

find the value of the constant a.

[6 marksl

l r r ,  *4y:0.
or

?^ F^

Given **J 
, 

(x + 1) dx:3J 
o 

(r - 1) dr, a) o,

The diagram below (not drawn to scale) represents a piece of thin cardboard 16 cm by
10cm. Shadedsquares, eachof side xcm,areremovedfrom eachcomer. Theremainder
is folded to form atay.

10 cm

Show that the volumeo V cnf , of the tray is given by

V: 4(f - 13* + 40x).

Hence, find a possible value of x such that Zis a maximum.

[5 marksl

[8 marksl

Total25 marks

16 cm
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