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READ THE FOLLOWING DIRECTIONS CAREFULLY

In addition to this test booklet, you should have an answer sheet.

Each item in this test has four suggested answers, lettered (A), (B),(C), (D). Read each item
you are aboutto answer, and decide which choice is best.

On youranswer sheet, find the number which corresponds to your item and blacken the space
having the same letter as the answer you have chosen. Look atthe sample item below.

Sample item

The expression (1 + /3 )? is equivalent to Sample Answer

(A)y 4

(B) 10 ERONORON |

(€) 1+33
(D) 4+2.3

The best answer to this item is “4 + 2 /3 ”, so answer space (D) has been blackened.

Ifyou want to change youranswer, erase your old answer completely and fill in yournew choice,

When you are told to begin, turn the page and work as quickly and as carefully as you can. [f
you cannot answeran item, omit itand go on to the nextone. You can return later to the item
omitted.

You may do any rough work in the booklet.
This test consists of 45 items. You will have 90 minutes to answer them.

You may use silent non-programmable calculators to answer questions. -

Do notbe concerned that the answer sheet provides spaces formore answers than there are items
in this test,

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO
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1. a(b + c) - b(a + c) is equal to 6. If f (x) = | x |, which of the diagrams below
represents the graph of y = f (x) + 27
(A)  oalc-b) ¥
8 alb-o
€) cla-b) w )
D) ob-a)
_ . 3 >
2. Determine the value of x for which '
be+24|=Txand x> 0.
y
A) -4 N
| -l '
© 1 ®)
4
(D) 3
3 The solution set for | x + 2| <|3x +2| is %x
y
(A)  {xx>0} A
(B) {x:0<x<1}
€ fx-1<x<0) ©
D) {xx<-1}u{x:x>0) \ /
e
\ “x
4. If a remainder of 7 is obtained when 2 .
x* - 3x + k is divided by x - 3, then k equals
(A) -l y
By -l D) N
© 1 N
(D) 11
SN
2 “x
s. If 2x - 1 is a factor of the polynomial
2x* + bx? - 8x + 2, then b is equal to
Y
(A) -3 7. )" gmplifiesto
x2 (x)
® -1 (A w
2 (B) 2o
(C) 1 (C) 4x’
2 (D) 4x°
(D) 7
GOONTOTHENEXTPAGE

02134010/SPEC 2007



-3

8. If 3*+'. 4(3% + 1 = 0 then which of the 11. Which one of the graphs below best
statements below is true? represents the equationy =x*- 5x - 147

/* x -axis
7

L
1L
IL
(A

-2 0
(A) [orllonly
(B) Il or 111 only
© [or Il only
=14

—

@ y ~axis

A

Bonor oM
MDD

LR T A ]

(D) IorlVonly

23+342 ®

9. A3 o be simplified correctly to y -axis

(A) Jg | \ ] é + X -axis

3 o
(B) 25
© 12+5/6 ,
D) 12 +55JE »

© ¥y -axis

10. 2@+12%x-1= ,
14
{A) 2(x+3pP-20
(B) 2(x+6p-23
(C) 2(x+3%-29
(D)  2(x+3p-11
/-z 0 Ty X 2xis

)

y -axis
A
14\
5 Y » X -AXiS

GOON TO THENEXTPAGE
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12. The roots of the quadratic equation  16.  Thevaluethat #, 0< 8 < &, which
2x*-4x+ 1 =0 can be described completely satisfies the equation

as o
2co82 8 +3cosf -2 =018
(A) real -
(B) not real (A) ‘é‘
) real and equal
(D) real and distinct x
® 3
13. If o and P are the roots of the equation z
3x2 + 6x - 1 = 0, then 2a? {2 equals © 3
1
2 —_
@ = © 3
9
(B) 2
9 17.  Giventhat a isan acute angle and
-2
<) 3 tana =% the:nsin(%1E - @) equals
4
z 2
® 3 @ 5
. 3
14,  The roots of x*-2x*-x +2=0are ® 5
I x=1 2
11 x=-1 © 4
I x=2 4
v x=-2 -
® 3

(A) [landilonly
(B) L, 1L and I only
(C) IandIH only 18.  cos(A-B) -cos{A+B)=equals
) I, 1M and IV only
(A) 2sinAsinB
(B) -2sinAcosB

o ox+l {C) 2cosAsinB
‘ —_—<{
15 The real values of x for which 2 <0are D) 2 cosAcos B
given by
A x>-1
(B) x<2
©) l<x<2

(D) x<-lorx>2

GO ON TOTHENEXTPAGE
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19.  Thesolutionoftheequation2sinx= /2,  22.  Thelines2y-3x-13=0andy+x+1=0

3 intersect at the point where
where #< X < —ﬂ-, is
2 (A) x=3,y=2
_sx ® x=3, y=2
@ - (C©) x=-3,y=-2
D) x=-7y=10
(B) :zf 23.  Thecentreofthe circle
(x=3)2 +(y+2)? =25is
z A (2,3)
© (3.2
S @) (G,-2)
&) Y
24.  The curve with parametric representation
20 Giventhet ' x=a cos, y=hsingd has Cartesian
' equation
5 cosf-12s5in@=13cos(8+67.4), , , )
which of the following equations has @ =-Z-a
solutions for all values of §? a b
, _ 2 2
Y Scosa-1233n9—6 ®) ﬁi“‘”zi':'] _
(@) S5cos g-12sin g =-10 a b
(i) 5cosg-12sing=17 ) ,
(IV) Scos g-12sin g =-13 ©) £2_+_2’.2_=1
a
(A)  Tonly
(B) landIlonly | > _¥
(C) 1, MIandIV only =

(Dy LOandIVonly

25. The line =x-3 int ts the circl
21.  Thecoordinates of the points Aand B are y =x-3 mtersecis the circle

(2,-3)and (-10, -5) respectively. The (x~2)* + (y+3)* =10 at the points
" gradient of the line perpendicular to the O (.0)
et AR am (3,0
1) Q,-4
A)  +6 a
EB)) -6 vy 1,4
2 (A) landlonly
© 3 (B) HandIonly
o -1 (C) IandIVonly
(D) 1, IllandIV only
GOONTOTHENEXT PAGE
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26.

27.

28,

The poiats of intersection of the curves 29.

y?’=4ax and x? = 4ay,a€R,a>0are

I (0,43
an o, 0
(III) (4a,4a)
(IV) (4a,0)

(A) TandIlonly

(B) HandMMonly
(C) TandIonly
(D) LIlandIVonly

The Cartesian equation of the curve with 30.

parametric representation
x=13 -2, y=5¢" -3 is

(A y=S(x+2)* -3
B)  y=5(x-2)*-3
€)  y=5(x+2)* +3
M  y=(x-2) -

If the length of the vector

x=5i—(k—-2)jis/34 andkisreal, then

31.
M k=5
Im k=-5
an k=1
(Iv) k=-1
(A) TorHonly
B) IorIV only 32

(C) Ilorlllonly
(D) LIHorlVonly

02134010/SPEC 2007

The value of the real number t for which
the two vectors

p=ti+3jand q = -9 + 7j

are perpendicular is
3

A) 7
7

® 3

© 7

o 21

The value of the real number k for which
the two vectors

a=4i+kjand b=2i-3j

are parallel is
(A) -6
-3
® 7
4
© 3
D) 6

~18
As x approaches 3, the limit of —3 is

(A) 0
®) 6
© 12
D) o

As x approaches zero, the limit of s':xx

is

@ o
1
(B) Y
X
© 7
®
GOONTO THE NEXTPAGE



33, Given f(x)=(x-2) (x* +5), I’ (x)is 37.
Ay 3
(B) ~2(3x*+5)
©) 4x’-6x’+5
(D) x*—2x3+5x-10
38.
. 2
34.  Giventhat f{x)= e then ' (x) equals
-4
(A) o
.
(B) ¥ 39,
— l )
© -
-2
o) —
35. Iff(x) = (x? + 1), then f'(2) equals
A 5
(B) 10
(C) 25
{D) 40
a? 49.

36. If y = cos x - sin x, then Z’;—, is

(A)
(B)
©
D)

cosx +sinx
COS X - 5inx

-cosx + sinx
-COS X - SIn X

02134010/SPEC 2007

Atx=2, the function 2x* - 6x* + 5

(A)  isdecreasing
(B) is increasing
(&) has a minimum value
(D)  hasamaximum value

4 sini
dx(x sin x) is

(A) 2xsinx
(B) x?gos x
(C) 2xsinx-x2cosx
(D) 2xsinx+xcosx

The real values of x for which the function

J(x)=x*-5x?-3 isincreasing are

I x<0
(m x> 10
3

(i) x>0
vy x< 0
3

(A) lorllonly
(B) Il or 111 only
(C) lorlV only
o LI, I[IEorIV

"The x co-ordinates of the stationary po'ints

on the curve y = 4x° - 3x are

(A) -2and 2

{ i
(B) “iand;
c 0and —
© and -
‘D) 1 d3
( 3 o
GO ON TO THE NEXT PAGE



41, The equation of the normal at (1, -3) to the 43. The total shaded area in the diagram below is
curvey = x° - 8x + 4 may be expressed as givenby

(A) x-5y-16=0 y
B) x-Sy-14=0
(C) Sx-y-8=0
(D) Sx+y-2=0 —

42. Which of the following graphs belong to the
family of curves with the equation

y= sz dx? (A) _].f(x) dx
\W‘T\/ Y/T\ B) - (]f (x)dx + T[f {x)dx
%‘ 98 (C) -jf(x) dx
I 1 )

(D) (j.f(x) dx + ]f(x} dx

¥ ¥
\ / m 44, The volume (in units®) generated when the
— S region bounded by the graphs of y?=x+ 3,
\l] x / \ x=0and x=3 is rotated through 2 radians

I about the x - axis is
m IV

»”

27
w3
A)  lonly
(B) I and I only (B) 63
(C) 1, Tand III only -
D 1 T
(D) II, Il and [V only (©) =
(D) 63n
GOONTOTHENEXT PAGE
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45. The rate of décay of a radioactive substance
is directly proportional to the amount, x, of
the substance remaining after time . Amode!

for this situation is given by

N
») dt x
dx
(B) _?It-_b
dx
©) E—b"
dx
(D) Z

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.

02134010/SPEC 2007

GO ONTOTHENEXT PAGE



TEST CODE 02134020/SPEC

FORM TP 02134020/SPEC

CARIBBEAN EXAMINATIONS COUNCIL

ADVANCED PROFICIENCY EXAMINATION
PURE MATHEMATICS
UNIT 1
ALGERBRA, GEOMETRY AND CALCULUS
SPECIMEN PAPER
PAPER 02

2 hours 30 minutes

The 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 6 printed pages.

IN UCTIONS TO CANDIDAT
1. DO NOT open this examination paper until instructed to do so.
2. Answer ALL questions from the THREE sections.

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

Examination Materials

Mathematical formulae and tables
Electronic calculator
Ruler and graph paper

Copyright © 2007 Caribbean Examinations Council ®
All rights reserved
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SECTION A (MODULE 1)

Answer BOTH questions.

I. (@ (i) Constructatable for the function, f(x)=x'-3x+2for x =0, 0.5, 1.0,
1.5,2.0. [2 marks]

(ii))  Using a scale of 5 cm to represent 1 unit on the domain and 2 ¢cm to
represent 1 unit on the co-domain, draw the graph of f(x),0sx<2,
{3 marks]

(iii)  On the same axes, draw the graph of g(x) =x~1 for0< x < 2. [1 mark]

(iv)  Estimate to 1 decimal place

a) the value(s) of x for which f(x) = g(x) {1 mark]
b) the range of values of x for which f(x) < g(x). i1 mark]
(v)  Use the information from your graph in (ii) above to obtain a linear factor
of f{x). {2 marks]
(ﬁ) Hence, or otherwise, factorise completely x’we3x + 2. [5 marks]

(b)  The roots of the quadratic equation x> —3x~1=0 are & and 4.

Without solving the equation

)] state the values of & + 4 and af : |2 marks]

(iD) find the valueof & >+ 8 ° [2 marks])

(iti) obtain the equation whose roots are 2 and%. ['6 marks]
a .

Total 25 marks

(a) Two of the roots of the cubic equation

2x* +px? +gqx+2 are -1 and %

Find
(i) the values of the constants p and ¢ {4 marks]
(i1) the remaining root of the ¢quation. [2 marks]

GO TO NEXT PAGE
02134020/CAPE/SPEC 2007



(b) Prove by Mathematical Induction that i: (6r+5)=n(3n +8). [10 marks}

r=}

{c) The diagram below, not drawn to scale, shows the graph of y = f(x) which has
a minimum at (2,-2).

1

y=Ax)

o \o/ a

2.-2)

Copy this diagram and on the same axes sketch the graphs of

i) y=S(x-1 [3 marks]
(iiy y=s(x)+3 [3 marks]
(i) y = | /(). [3 marks]

Total 25 marks

GO TO NEXT PAGE
02134020/CAPE/SPEC 2007
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3. (a) (i) Provethe identity

4
SECTION B (MODULE 2)
Answer BOTH questions.

sin 3@ +sin@ -

=tan 28 . {4 marks]
cos 38 +cosl

(i) Solve the equation: sin@ +sin28 +sin38 =0,0< @ <2n.

® ©®

(i)

© @

(ii)

(@) ()

(i1)

(b)

© O

(D

(iii)

02134020/CAPE/SPEC 2007

{7 marks]
Express f(2)=8cosf +6sin# in the form r cos(f — a)
where 1> 0, 0 < a< 90. [3 marks}
Determine the minimum value of
1
£ = 10+8cosg+6sin9 and
state the ﬁalue of # for which g( &) is at its minimum. [4 marks]

The position vectors of two points, P and Q, relative to a fixed origin O
are 3 Zi +2j and 4i - 2t respectively where ¢ >0. Find the value of t such

that OP and OQ are perpendicular. (4 marks]

The points A and B are represented by the vectors a=7j and

b= 2i + 5§ relative to a fixed origin O. Find the unit vector 45 .
[3 marks]
Total 25 marks

Show that x + 2y = 7is a tangent to the circle x* + y? ~4x—1=0.
[8 marks]

Determine the equation of the tangent diametrically opposite to the
tangent x + 2y =7 of the curve x? —~4x+y* =1. [4 marks]

The parametric equations of a curve, C, are given by

x———t— and = £ ‘
1+¢ Y 1+

Determine the Cartesian equation of C. [S marks}

The line L passes through the points A (-2,.0) and B (0, 1). Find the
equation of L. *(3 marks]

The line M is perpendicular to L and passes through the point {3 5 1%) Find

the equation of M. : [2 marks]
Determine the point of intersection of L and M. 3 marksj
Total 28 marks
' GO TO NEXT PAGE



5
SECTION C (MODULE 3)

Answer BOTH questions.

. h
5- (a)  Showthat lim ——— —=2Jx. {6 marks]
\Ix + 4 - \J;

k=0

(b)  The function f(x) is such that f ’(x) = 9x* + 4x + ¢, where c is a constant.

Given that £2) = 14 and {3) = 74. Find the value of {4). [7 marks)
(© i y=—"—,show that
1+x
. dy i 2
i - 6 marks
® dx  (1+x%)? Y ! !
2 2
(i) df=2y(x 3) {6 marks]
dx (1 + x? )2
Total 25 marks
6 {a) The diagram below, not drawn to scale is a sketch of the curve
y =x* and the tangent PQ to the curve at P(3,27).
y ym
x
(i) Find
a) the equation of the tangent PQ [4 marks]
b) the coordinates of Q. [1 mark)
GO TO NEXT PAGE

02134020/CAPE/SPEC 2007



(i) Calculate
a) the area of the shaded region in the diagram [S marks]
b) the volume of the solid generated when the shaded region is rotated

completely about the x-axis, giving your answer in terms of .
[S marks]

[If necessary, the volume V of a cone is given by ¥ = %frr’h.]

®) The gradient of a curve is given by

dy 2
—=3x" -8x+5.
dx *

The curves passes through the point (0, 3).
(i) Find the equation of this curve. [3 marks]

(ii)  Find the coordinates of the two stationary points of the curve
in (b) (i) above and identify the nature of each. [7 marks]

Total 25 marks

END OF TEST

02134020/CAPE/SPEC 2007
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1 hour 30 minutes
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Each section consists of 1 question. |
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The maximum mark for this examination is 60.
This examination consists of 4 printed pages.

INSTRUCTJONS T DIDATES
1. DO NOT open this examination paper until instructed to do so.
2. Answer ALL questions from the THREE sections.

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

Examination Materialy

Mathematical formulae and tables
Electronic calculator

Graph paper
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SECTION A (MODULE 1)

Answer this question,

1. (a) Solve, for x, the equations
(i) 3 =g+ [7 marks]
81
(i1) |x+4|=|2x-1] [7 marks])

(b) A coach of an athletic club has five athletes, &, v, w, x and . in his training
camp. He makes an assignment, f, of athletes v, v, x and y to physical
activities 1, 2, 3 and 4 according to the diagram below in which
A={u,v,w, x,y},B={1,2,3,4} and f= {(w, 1), (v, 1}, (v, 3), (x, 2), {y, 4)}.

A —L--'

(1) State ONE reason why the assignment f from A to 5 is not a function.

[1 mark]
(ii) State TWO changes that the coach would need to make so that the
assignment £, becomes a function g: 4—5. [2 marks]
(iii)  Express the function g: A— B in (ii) above as a set of ordered pairs.
[3 marks)
Totat 20 marks

02134032/CAPE/SPEC 2007 GO ON TO THE NEXT PAGE



SECTION B (MODULE 2)
Answer this question.
2. (a) In an experiment, the live weight, w grams, of a hen was found to be a linear
function, f; of the number of days, d, after the hen was placed on a special diet,
where 0 < 4 < 50. At the beginning of the experiment, the hen weighed 500
grams and 25 days later it weighted 1 500 grams.

(i) Copy and complete the table below.

d (days) 25
w (gms) 500
[1 mark]
(ii) . Determine
a) the linear function, f, such that /(d) = w [3 marks)
b) the expected weight of a hen 10 days after the diet began.
[2 marks]
(iii)  After how may days is the hen expected to weigh 2 180 grams?
[2 marks]
] .
(b) ()  Show that(tan 0 - sec 8)* = = ec:s f‘: o+1 [3 marks]
(i)  Hence, show that :'Sf““ = (tan® — secO)? . [4 marks]

+8ind

(c) The position vectors of points 4 and C relative to the origin, O, are 4i + j and
i + 7] respectively.

Find
(i) cos AOC [4 marks]
) AGC. [1 mark]

Total 20 marks

02134032/CAPE/SPEC 2007 GO ON TO THE NEXT PAGE



SECTION C (MODULE 3)

Answer this question.

3. (3 () Byexprossingx—4as(Vx+2) (Wi-2) find ™ ¥E-2
x—>4 x-4
{3 marks]
(ii)  Hence, find lim _2"‘;2 [3 marks]
x>4x"-5x+4
2
(b} Ify= 2, Bx, where 4 and B are constants, show at x’ ﬁ._z-‘i +x o ¥
* dx dx
[5 marks]

(c) An observant mathematician, living beside a river, notes that, when the river
begins to flood after rain, the level rises at the rate of (14 —~ 3f) inches per hour,
¢ being the number of hours that have elapsed since the flooding started.

(i) How many hours after the flooding started will the level reach its

highest point? [5 marks]
(i) By how many inches will the level have risen at the highest point?
[t mark]
(iif)  After how many hours will the level reach a step which is 2ft 6 in.
above the level of the river? [3 marks]
Total 20 marks
END OF TEST

02134032/CAPE/SPEC 2007 GO ON TO THE NEXT PAGE
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2

SECTION A
(MODULE 1)
Quegstion 1
@@ A)=x-3x+2
X 0 0.5 1.0 1.5 2.0
X 0 0.13 1.0 3.38 8.0
Ax+2 2 0.5 -1.0 -2.5 -4.0
fx) 2 0.63 0 0.88 4.0
(2 marks)
[2 marks]
(ii) Use of correct scales (1 mark)
Labelled axes and curve/ lines (1 mark)
Smooth curve (1 mark)
[3 marks]
(iii) Labelled line - g (x) (1 mark) [1 mark]
(iv) a) x=10,1.2 (1 mark) [1 mark)
b) 10 <x<1.2 : (1 mark) [1 mark]
(v) From graph (1,0) lies on f(x) (1 mark)
Whenx=1,fx)=0
-, x -11is a factor of f(x). (1 mark)
[2 marks]
(vi) To factorise x’— 3x +2
Consider x =1, 1* — 3 + 2 = 0 or from graph
x - 1 is a factor of x> — 3x + 2
By long division
x2+x-2
x-1 ix S_3x+2
_ (x3 _ XZ)
x?-3x (3 marks)
—(x? - x)
—-2x+2
-(-2x+2)
The complete factors are
(x-1)(x-1)(x+2). (2 marks)

[§ marks]
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4

(b)  Since the roots of x* ~ 3x— 1 =0 are a and B
then ‘
a+p=3and af=-1

(i) a’+p? =(a+8)* -2ap

=9+2
=11
(iii)£+g=2ﬁ+2a =2(a+B)=_6
o B af aB
and 22- 2 _ 4
a ofp

(2 marks)

(1 mark)

(1 mark)

(3 marks)

(2 marks)

The equation, whose roots sum to - 6 and have a product — 4, is given by

*+6x—4 =0

Specific Objectives: (d) 3, 5, 8; (f) 5 (i)
Question 2

(8 Let f(x)=2x+px’+gx+2
@ f(-)=0>-2+p-g+2=0=>p=¢q
1 1 p ¢
—1=0=2—+~+=+2=0=>p+2¢ =-9
f[z) RAPRE pr=q
= p=qg=-3

(ii) f(.x)=(2x—1)(x+l) (x—k)
=2x° + px? qx 42

= k=2
= the remaining root is 2

n
(b)  Let p, be the statement L (6r+5)=n(3n+38)

r=1
Forn=1,L.H.S. pp,is6+5=11 and RH.S. of ps
=1(3+8)
=11
 Sopnistrue forn=1

(1 mark)

[2 marks]

[2 marks]

[6 marks]'
Total 25 marks

(1 mark)
([2 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)
(1 mark)




Assume that p, is true forn =k, i.e

1M+17+....+({6k+5)=k(3k+8).........] (1 mark)
Then, we need to prove p, is true forn =k + 1, i.e from 1 above
From1,
11+ 17 + ...+ (6k + 5) + [6(k + 1) + 5]
=k (3k + 8) + [6(k + 1) + 5] {2 marks)
=3k +8k+6k+6+5
=3k% + 14k + 11
=3k+11)(k+1) {2 marks)

W+ Ok +5H[6(K+1)+5] =+ [(k+1)+&K+1)+EK+1)+8)

=k+1)[3(k+1)+8] (1 mark)
Thus, if p, is true when n =k, it is also true with n = (k + 1); (1 mark}
ie. f‘i(ﬁr+5)=n(3n+8) YneN (1 mark)
[10 marks]
(e ()
'y
y
y=f(x-1)
1 transformation
1 point
1 sketch
0 2 ' [3 marks]
(3, '2)
A
(ii) Y
y=fix}+3
1 transformation
1 point
@1 1 sketch
X
0 (3 marks)

[3marks]



vyt
(iii)
y = |f(x)|
(2,2)
1 transformation
1 point '
0 i I sketch
(3 marks)
[3 marks]
Total 25 marks
Specific Objectives: (a) 7, 8; (b) 3, 4, 6; (d)10
SECTION B
(MODULE 2)
Question 3
@ () LHS = Sn30+sing (1 mark)
co0s38 + cos O
. (39+9) x{(36'—(9))
sift| —— |cos| ——~
- 2 2 (1 mark)
[3t9+ 6’)) (39-»9]
cos cos
2 2
= sin 26 (1 mark)
cos 26
= tan 28 (1 mark)
= RHS [4 marks]
Gi) Zsin (39; 9] cos (3‘92‘9)+ sin28=0 (1 mark)
= 2sin2f cosf +sin28 =0 (1 mark)
= 8in28 (2 cosd + 1) =0 (1 mark)
= sin26=0, thatis, =0, 12’-,;:, =27 and (3 marks)
cosf = :2—1-, thatis, & = %’E » (1 mark)

[ 7 marks)



() (i) = J6 +87)=10, x=ten 1 (}]) = 36.9° (2 marks)
o f(8) =10 cos(0-36.9°) (1 mark)
[3 marks]
G) g(9)= 10 (1 mark)
18 +10cos(@ —36.9°)
Minimum value of g ( &) occurs when denominator has maximum value i.e.
cos(#-36.9)=1. (1 mark}
Ming(8)= o 1 occurs (when 8-36.9=0), when @ =36.9. (2 marks)
10+10 2
{4 marks]
() () (3Ai+2§)4i-21j)=0 (1 mark)
124 -4¢=0 (1 mark)
4(3t~1)=0,r>0 (1 mark)
t= % (1 mark)
[4 marks]
() A4B= AO+OB
= h -8
AB = (21 + 5)) — (7i- 2j) (1 mark)
=.5i+ 7§ (1 mark)
AB = e (51 47)) (1 mark)
G*+7)
N {-5§ +7§) [3 marks]
J(74)
Total 25 marks
Specific objectives: (2) 4, 5, 9,12,13,14; (¢)3,4,5,6,7,8,9
Question 4
{a) (i) x + 2y =7 is a tangent to x>+ Yz_ 4x-1=0if x+2y= 7 touches the circle
at one point. | (1 mark)
Now x=T7-2 (1 mark)
-2y -4Ty-p)+y -1=0 (1 mark)
= Y-4+4=0 |
= y-2=0 (2 marks)
-

y=2 (1 mark)



=

(i1)

o)

© ®

(i)

wheny=2, x=3
So line touches curve once at (3, 2)

Let Q@ = point diametrically opposite to (3, 2).

32=2, x=1
2

2+y
YV 0 y=2
5> =0
£ 0=(,-2)
Tangent through 0 y +2 = :21(x -1

ytx+3=0

(1) =1 y(+t) =2

ya+e _ 1%
x(+1) ¢
o 2o
X
¥y
A
y
1+/x
= X =
x+y
x2
= y=
1-x
L y-0=-221 x42)
—7-
2y =x+2
11 3
M LN
Y73 z(x 2)
2y+ax=17

(1 mark)
(1 mark)
{8 marks]

(1 mark)

(1 mark)

(2 marks)

[4 marks)

(1 mark)

{1 mark)

(1 mark)

(1 mark)

(1 mark)

[5 marks]

(2 marks)

(1 ma-rk)
[3 marks]

(1 mark)

(1 mark}
[2 marks])



x+2 17-4x
2 2

= x =3, y =52 (2 marks)

(iii)

(1 mark)

{3 marks])

Total 25 marks
Specific Objectives: (b) 1, 2, 3, 6,9

SECTION C
(MODULE 3)
Question §
(@) im __ A _ lm hyfx+h +Vx) (1 mark)
h—=0 fxih —x b= \Jx+h ~Jx] {Jx+h+4x)
C_ tim kxR + ) (1 mark)
A0  (x+h)-x
_lim Axvh++E) (1 mark)
h—>0 h
= }:n_l’o (.,/x +h + J;) (1 mark)
= Jx +4x (1 mark)
= 24/x (1 mark)
[6 marks]
(b) f(x)=9x" +4x+¢
= [ =3 +2x  vex+d | (1 mark)
Now f(2)=14= 32+2c+d=14
= T 2c+d=-18....1 (1 mark)
fB)=T4 = 9+3c+d=74 (1 mark)
= Je+d=-25.. .1 (1 mark)
From [ +1I, c=-7 (1 mark)

d=-4 (1 mark)



10

So f(4)=3(4")+2(4)-7(4)-4

=192 +32-32
=192 {1 mark)
[7 marks]
2
@) _E_XZ_ _ {1+ (J; :lx; )x2(2x) (2 marks)
1- x2
= (l+x2)2 {1 mark)
N B &
Ta+xtY (+x%)? (I mantg
1 2
T4+ 2) _[1+xx’) (1 mark)
1
= m = y2 (1 mark)
[6 marks]
(i) :i; ,zv _a+ x?)? (-21&)(;- ilx—zJ; : )2(1+ x*)(2x) | (3 marks)
_(Q+ x? )(Zx)([l—fx': ;C:) -2+2x%] (2 marks)
_2y(x*-3) |
_m {1 mark)
[6 marks])
Total 25 marks

Specific Objectives: (a) 3, 4, 5,6; (b)8,9,16; (¢)1,2,3,5,9
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Question 6
(8) (1) Finding the equation of the tangent PQ.
2) Y _ 3x?
dx
[d—y) =3(3)¢ =27
dx ) .
Equation of tangent:
y=27=27(x-3)
y=27x-54

b) Q has coordinates (2, 0)

(i) &) Area= de—%(3—2)(27)

= x! ’ __2,21

(1 mark)

(1 mark)

(1 mark)
(1 mark)
(4 marks]

(1 mark)
{1 mark]

(2 marks)

{2 marks)

(1 mark)

[5 marks]

b)  Required Volume = I: ny*dx - Volume of the cone radius 27 units and

height 1 unit.

= [ xtdx —%;:(27)2

.x7 P 1 6
=g | ==n(3
= 37r( )

0

__.,{__ -3r3°)
a7 _ 5
(7 -76%)

= %(Zx 3*} units®

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)
[5 marks]



12

®) (i) Y a2 ge+s

dx :
y=x —-4x’+5x+C (1 mark)
substituting; y=3 atx=0
C=3 (1 mark)
y=x3-—4xz+5x+3 _ (1 mark)
[3 marks]

(ii) Y =388 +5=0
dx

Bx-5x-1)=0 . (2 marks)
x= 2; 1
3
y= 1—3,}, 5 (2 marks)
coordinates are (E,EJ, (1,5
327
2
d—zl =6x-8 | (1 mark)
dx
2\
dvy >0 (i,_l}i) ‘ {1 mark)
dxz 327 )
Jx=
ay)
[—y <0 () e (1 mark)
2
dx Jx=1
[7 marks]
Total 25 marks

Specific Objective(s): (b) 11, 13, 14,15, 16, 17;
(c) 8 (i), (i)
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2 02134032/CAPE/MS/SPEC

SECTION A
(MODULE 1)
Question 1
3<? 3
@ @ =—=9 = o =3P (2 marks)
81 3
= 377 = 3D (1 mark)
= x'-4=2x+2) (1 mark)
=x2-2x-8 =0 (1 mark)
= (x+4)(x+2)=0 (1 mark)
= x=4dor-2. (1 mark)
[7 marks]
(i) |+4=2x—1= k+4f = Rx-1 (1 mark)
= (x+4)? = 2x -1)? ‘ (1 mark)
= (x+4)-(2c-1) =0* (1 mark)
= (x+4+2x-1)(x+4—-2¢x+1) =0 (2 marks)
= 3x+3)5-x)=0 (1 mark)
= x=-], 5. (1 mark)
[7 marks]
Alternatively 1
From * x?+8x+16—4x" +4x-1=0 (2 marks)
= 3x*-12x-15 =0
= x*-4x -5 =0 (1 mark)
= (x~S}x+1) =0
= x=5,-l. (1 mark)

Al jvel

hx+4 =2x-1|=>x+4=2x-1 or x+4=-2x+l (3 marks)
= x=95 or 3x=-3 (2 marks)
= x=3 or x=-1 (2 marks)



(b)

3 02134032/CAPE/MS/SPEC

A —L-'

|

7>
(i) Jfis not a function because fis one-to-many

or because two ordered pairs have the same first element. (1 mark)
(iiy  f becomes a functions g 4—5 if the coach

- assigns only one athlete to Activity 1
- does not assign Activities 1 and 3 to the same athlete.

(2 marks)
(i) g ={w1),(v3),(x.2),(»4)}
Appropriate set notation (1) (3marks)
[6 marks]

Total 20 marks

Specific Objectives: (b) 2,4;(c) 1; () 4, (d) 1,2



Question 2
(@ @)

i) a)

b)

(iii)

4 02134032/CAPE/MS/SPEC

SECTIONB
(MODULE 2)
d (days) 0 25
w (gms) 500 1500

Both entries correct

1500 - 500
Slope = —n—r—o
25-0
. looo
25
= 40
Using point-slope form:

w500 = 40(d —0)

= w = 500 + 40d
S fd) =404+ 500
w =500+ 40 (d)
d=10 =w500+40(10)
= %00 gms

w = 500 + 40 (d)
= 2180 =500+40d
= 1680=40d
= 42 =d

After 42 days

(1 mark)
[1mark]

(1 mark)

(1 mark)

{1 mark)
[3 marks]

(1 mark)
(1 mark)
fZ marks]

(1 mark)

(1 mark)
[2 marks]



(b)

(ii)

S 02134032/CAPE/MS/SPEC

(i) (tan O - sec 6)° = tan®0 - 2 tan © sec O + sec’6

sin’ _, sin@ 1
cos’® cos’8 cos’O

sin?@-2sin9+1
cos’ 9

Alternatively

(tan 0 - sec Q)

(sinB 1 )l
cos8 cosf
(sin@-1)

cos’ 9

sin’B6-2sin0+1
cos’ @

1-sin8 1-sin® 1-sin®@

1+ 5in0 l+sm6 . 1-sind

1-2sin0 +sin’ &
1-sin? @

_ 1-2sin8+sin’0
cos> 9

1-sin®

= 0 - sec 0)
1+ sin@ (tan 8 - scc )

(1 mark)

(1 mark)

(1 mark)

[3 marks]

(1 mark)

(1 mark)
(1 mark)

{3 marks]

(1 mark)

(1 mark)

(1 mark)

{1 mark)

[4 marks]
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Altematively
[tan B - sec 9)2 = .{}_-_Sl!.l,?i
cos’ 0
(1-sin6)?
1-sin’@

_ (1-sinB)(1 —sin0)

~ (1-sin6)(1 +sin0)

1-sin@

1-sin@

(©@ @  |0AJodcosAGC =4(1) + 1(7)
= cos AOC =
[oajod]

11

= cos AOC = ——m—ruue
NZORREN T D

= cos AOC =0.377

(i AOC=67.8°

Specific Objectives: (a) 6, 7, 8, 9, 10;
11,3910

02134032/CAPE/MS/SPEC

(1 mark)

{1 mark)

(1 mark)

(1 mark)

[4 marks]

(1 mark)
(1 mark)

(1 mark)

{1 mark)
(4 marks]

(1 mark)

[1 mark}
Total 20 marks



Question 3

@ O

(it)

(b}

lim x-2
x—>4 x-4
lim x=-2

SECTIONC

(MODULE 3)

[im

Vi-2

- lim 1
x—>4 fx+2
_ 1
2+2
_1
4
_ lim x-2

S s Wro2lirr2)

x4 x*-5x+4 x-—4 (x—4Xx-1)

lim x-2

lim

1

x4 x-4 xr4x-1

X X

il
|
+
Sy

02134032/CAPE/MS/SPEC

(1 mark)

{1 mark)

(1 mark)

[3 marks}

{1 mark)

(1 mark)

(1 mark)

[3 marks]

(2 marks)

(1 mark)

(1 mark)

(1 mark)
(5 marks]



(©)

8 02134032/CAPE/MS/SPEC

(i} Let A be height ¢ hr after the flooding started.
dh

= =14-13 (1 mark)
dt
LLNPYURTIN h=l4~r—2-t-2-+c0nstant (1 mark)
dt 2
_ _ 3
h—oatt——o:>h=l4t—7 (1 mark)
dh t4
— =0 =" 1 mark
p = ¢ 3 ( )
2
d f=—3 soat ;=% A max occurs. (1 mark)
dt 3
[5 marks]
() B = 142“(_3_15]’
3 (23
_ 1%
6
=32 %inches (1 mark)
. [1 mark]
(1) At the step, A= 2ft 6 in.
So 10= 14:-%:2 (1 mark)
= 3?1 -28:+60=0
= (-10)(t-6)=0 (1 mark)
10
= t=—ort =6
3
> =3 % (1 mark)
[3 marks]
Total 20 marks

Specific Objectives: (a) 3,4,6;
(b) 5,6,7,16;
{c) 1,3,4,59





