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1.

SECTION A (MODULE 2.1)

Answer ALL questions.

In the diagram below (not drawn to scale), the line y = 3 cuts the curve y= e2' at the Point
(a, b).

2.

Calculate the values of a and b.

Differentiate, with respect to r

(a) y = ln(3*), x*O.

(b) ) = sin2 ,t cos .r.

Find the gradient at the point (1,1) on the curve

Solve, for.r, the equation eb - 3d - 4 = 0.

Express in partial fractions

-r+ I

[4 marksl

[2 marks]

[3 marks]

[5 marks]

[3 marks]

ａ

　

　

・０

３ 2ry + f - 3 = 0.

(a)4.

x(x+2)

(b) Hence, find I#5 dt , x > o.

5. rina Il hx dx , x > o.

[5 marks]

[3 marks]

[5 marks]

Total 30 marks

GO ON TO THE NEXT PACE

02234010/CAPE 2a14
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SECT10N B(MODULE2.2)

Answer ALL questiOns.

6. Find rhe term independenr of.r in the expansion of (3.x

7. The first four terms of an A.P. arc Z, 5, Lr + y + 7 and, Lx _ 3v
are constants. Find the values ofx and v-

‐
一ν一 15 marks]

rcspectively,where χ andッ

〔8 marks]

(a)8.

(b)

Find the sum io,7terms ofthe gcOmetrlc se五 es

4+2+1+号 +_

Dcduce thc sum tO inflnity Ofthc se● es

[5 mark】

12 1narks]

9. lf (l + a-r)'r = I + 6r + l6x2 + ...
find the values of the constants a and l.

10.

16 marks]

A craftsman esrimated the side of a square tile to be l6 cm, but the actual measurement was
l6.l4cm. calculate, rotwodecimal places, the percentage error in the actual measurement ofthe
area of the rile. [4 marks]

Total〕D marks

02234010/CAPE 2爾
G00N TO THE NEXT PAGE



11.

_4‐

SECT10N C(MODULE2.3)

Answer ALL questions.

A bag contains 2 red balls, R, and R,, I green ball, G, and 2 black balls, B, and B.. Randomly, two
balls are drawn together from the bag.

(a) Describe the sample space. [2 marks]

(b) Determine the probability that

(i)  BOTH balls are the samc colour

(ii)  AT LEAST ONE ballis black

12 marks]

13 inarks]

[1 mark ]

[3 marksl

[3 marks]

12. Only three horses, A, B and C are in a race. The probability that A wins the race is twice the

probability that I wins. The probability that B wins the race is twice the probability that C wins.

Find the probability of winning for EACH of the horses.

[5 marks]

Lct A and β be thc events such that P(ス lυ 3)

Find:

(a)  P(■
'

(b)  P(13リ

(C)  ′

“

∩Bり

Pc4′ ) P(A∩ 3)
１

一
４

〓
ｄ

ｎａ

２

一
３

〓

３

一
４

〓13.

(a)14.

(b)

Which ONE of the following situations describes a mutually exclusive event?

(i) Selecting either an even or a prime number from the set of real numbers.

(ii) Selecting either a negative integer or perfect square from the set of integers .

(iii) Selecting either a perfect square or an odd number from the numbers I to l0O.

[1 mark ]

The probability that A hits a target is + and the probability that B hits the same target is

f . The event that A hits the target is independent of the event that B hits the target. What

is the probability that both A and B hit the target? [5 marks]

A marksman shoots at a target and he either hits the target (I/) or misses it (rf). The probability of
H is 0.4. He shoots at the target 3 times.

Determi ne

(a) rhe elements of the event A associated with the marksman hitting the target EXACTLY
rwice [2 marks]

(b) the probability that the marksman hits the target AT LEAST once. [3 marks]

Total 30 marks

15.

END OF TEST
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SECTION A (MODULE 2.I)

Answer BOTH questions.

lf 2log,2 + log" l0 - 3log"3 - 3 + log"5, a>0, irnd the valueofa.

Find the value(s) ofx e R which satisfy 2log.,x = log. (x + 6) .

[5 marks]

[5 marks]り

　

ｃ＞ Complete the table below for values of 2' and e' using a calculator, where necessary.

Approximate all values to I decimal place.

(e)

On the same pair of axes and using a scale of 2 cm for I

on the y-axis, draw the graphs of the two curves

y=Tand!=dlor-2<x<3.

Use your graphs to find

(i) the value of.r satisfying 2'= r'

(ii) the SMALLEST INTEGER .r for which s* -

(ii) tan'z(.t') .

Use the substitution a = sin .x to find

f e'in" cos x dx .

(c) The parametric equadons of a curve are given by
x=3-2t,y-t(l-r).

(i) Firt 9* in rcrms of t.

(ii) A normal to the curve is parallel to the line
normal.

(d)

[4 marks]

unit on the r-axis, I cm for I unit

[7 marks]

[2 marks ]

2'> 3. [2 marks]

Total 25 marks

[5 marks]

[4 marks]

J = 2. Find the equation of this
[6 marks]

Total 25 marks

GO ON TO THE NEXT PAGE

2. (a) Differentiate, with respect to .x, EACH function br:low. Simplify your answers as far as

possible.

(i)
-x+ I [5 marks]

[5 marks]

(b)

χ
‐2 0 0.5 I 1.5 2 2.5 3

′ 03 14 28 57

♂ 01 16 45 12.2

02234020/CAPE 2ⅨИ
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3. A

(i)

( ii)

-3-

SECTION B (MODULE 2.2)

Answer BOTH questions.

sequence of real numbers {r,, } satisflres the recurrence relation:

ur=1,u,u,,.r=2,

Show that u"*t = u,.

Given that Q,= u,tt + a,, and b,= u,*, - x,,, write down the firstFOUR terms

ofeach of the scquences {r,}, {",,} ana {a,}. [6 marks]

State which of the sequences in (ii) above is convergent, divergent or periodic'
[3 marksl

a) /is a strictly increasing

b) the equation f (x) = O

c) the equation f (x) = O

[2 marks]

[9 marks]

[5 marks]

Total 25 marks

function [3 marks]

has a root d in the interval [0, l] [3 marks]

has no other root in the interval [O' l].
[3 marks]

(ili)

(b)

(C)

Prove by mathematical induction that

Ztr+lr = I a(rr + l)(n+2),forall rre N.

Find thc sum of lhe arithmctlc progression

12, 69, 66, ..., -24, -27.

(a) (r) The l'unction f: R --s R is given by .f (x) = xi +2t-2'
Show that

4.

(b)

(ii) By staning with rr = 0'5 as a first approximation to the root' d' use the Newton-

Raphson method io find a second approximation, x2' to the root o correct to 3

decimal places. [4 marks]

Given that the coefficient ofx2 is zero in the binomial expansion of
(l -ax) (l + 2.r)5, find the valueof a and the coefficient ofxr' [12 marks]

Total 25 merks

02234020/CAPE 2CX14

GO ON TO THE NEXT PAGE



(a)5。

‐4-

SECT10N C(MODULE 2.3)

Answer BOTH questions.

A message is sent using two Symbols,α and β arrangedin sequencc Thc probabil■ y that

山■ヽtsymbol semヽ αお÷
A tree diagraln is started in the diagram bclow

Flrst Symbol Sent Second Symbol Sent Third Symbol Sent

Start

here

Copy the diagram in your answer booklet and use the information above ro write the correct
probability on EACH branch of the tree diagram. [2 marks〕

(D Use this information to extend your diagram to represenr the FIRST THREE
symbols sent. [3 marks]

(ii) Write CLEARLY the probabiliries on EACH branch of your tree diagram.

lE marksl

(c) Using the information from your tree diagram, find the probability that

(i) there will b€ EXACTLY TWO a's among the FIRST THREE symbols sent

(ii) the THREE symbols senr are identical.

〔6 marks]

[6 marks〕

Tota1 25 marks

G00N TO THE NEXT PAGE

(b) Aftertte istsymbol has been sem,ぬ e prObaЫ Iり tha an α L sem麓 +if me prccedng
symbol was an α and÷ f he prCCCdng symbol was a β

:0/CAPE 2004



(a)6.

5‐

A rectangular container with a lid, is made from thin metal. Its length is 2.r metres and its

width is .r metres. The box must have a volume of 72 cubic metres.

(b) ThC COtt of manng χ anides pcrday is S(与 メ +5飯 +50)and me sdhng pHCe ofeach

anたにヽ S(80_+χ )

Find

(i) Show that the area, A square metres, of metal used is given by

A=4x2+ 216
x

(ii) Find the value of r so that A is a minimum.

(i) the daily profit in terms of x

the value of ,rto give a maximum profit

the maximum value of the profit.

END OF TEST

15 marks】

[5 marksl

[5 marks〕

13 marksl

12 marks〕

(li)

(‖ )

(C)

m subsequent yetts wⅢ Jways bcモ of What i Was the year befoc.C」 cdaに ,to the

nearest dollar,thc TOTAL amount ofrcnt paid forthc flrst 15 years     15 marks〕

Tota1 25 marks

02234020/CAPE 21X34
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(a)1.

‐2‐

SECT10N A(MODULE 2.1)

Allswer this question.

=
‐2.0 ‐15 ‐1.0 ‐05 0 Q5 1.0 1.5 2.0

♂ 014 022 061 165 448 740

′
‐r 740 448 1.65 0.61 022 014

y 327 2.35 113 113 235 327

Compb“ 山e mЫe shown“bw bry=÷ (♂ +`‐)uSIng a cacmator whc“

【5 inarks】necessaQy

y=÷ (♂ +′
‐う

¨
ｕ

Find

He“e,skeにhぬecuⅣey==(♂ + e-') for values of r from -2 to +2.

[4 marks]

[2 marks]

[4 marks]

[5 marks]

Total 20 marks

り

　

　

ｃ＞

″
西

１
一′一

‘

〆

ち と =(d)  ShOW ttat

Show that l +(:Ij=メ

02234032/CAPE 2004
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SECTION B (MODULE 2.2)

Answer this question.

2. In a model for the growth of a population, p,, is the number of individuals in the population at the
end ofn years. Initially, the population consists of 100O individuals.

In each calendaryear, the population increases by 2096, and on December 31", 100 individuals leave
the population.

(a) Calculate the values ofp, and p,

(b) Write down an equation connecting p,,*r and p .

(c) Show by Mathematical Induction, or otherwise, that p,, = 50O (1.2)" + 50O.

(d) Calculate the smallest value of n for which p,, > l0 000.

Tota1 20 nlarks

[4 marks]

[2 marks]

[9 1narks]

15 marks]

022340321CAPE 2爾
G00N To THE NEXT PAGE



3. (a)

-4‐

SECTION C (MODULE 2.3)

Answer this question.

In a sixth form, the students are studying one or more of the subjects, Biology (B),
Chemistry (C) and Mathematics (M). 15% of the students are studying both Chemisrry and
Mathematics and 396 of them are studying all three subjects. Some of this informarion is
shown on the diagram below.

Chemistry(C)
35%

(i) What is the probability that a student chosen at random is studying Chemistry?
[1 mark ]

(ii) Given that a student is studying Chemistry, what is the probability that the student

is also studying Mathematics? [3 inarksl

(iiD Find the probability that a student who is studying Chemistry and Mathematics is

0 ■md B are“。hderndem evens suCh dlat PKA)=÷ md

O  ス3)

(ii)  P“ ∪ 3)

【3 marks]

P● ∩3)〓 場I FInd
【4 inarks]

[4 marks]

(c) A雌 ‐digit numberis fo.llled by choosing,with replacement,山 雌e digits atrandom from

the dlgits l,2,3,4,5 Whatis the probability that dle number fonned is divisible by 5?

【5 marks]

Tota1 20 marks

END OFTEST
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Scction A (Module 1)

Answer ALL questions.

The functionflr) is defined byfl.r) = ao+ ar:r + a2P + atl + .. . where 4,, ar, a, e R.

(D  Obtainノ
′
0) 【l mark】

(ii) Given thar/'(.r) =lflr),l. * 0,I e R, express the coefficients ar,ar,q,interms
ofλ and a。.

Differentiate witt respect to χ the following:

(1) y=` ・̈

(li)y=X211+χ

【4 marksI

2 (a) Given logro3 = zr, log,oe = z, express in terms of rz and/or n

聰
1。0

(I)   1。 ga9・

Find dle valuc ofχ  C R for which 3工 =7

0223401ClrcAPE IX15

ヽ

[ 2 marksl

[ 3 marksl

Totsl 10 mrrks

[ 3 marks]

[ 4 mnrtsl

[ 3 marks]

Total l0 merks

0)

G00N TOTHE NM 「 PAGE



3. Giventhatu=tan0,

(a) use the quotient rule to show that

f(b) find J tan30 sec20 dO .

Show that,ifッ =sin χ cOs x then

(a)寡 =2 cos≒ -1

iツ
+4ッ =0

rina I u6' , ar.x'+ I

-3-

励

ごθ
sec: i/

4.

[4 marks]

【3 1narks]

Tota1 7 1narks

[ 3 marks]

[ 3 marks]

Total 6 marks

[ 3 marks]

[ 4 marks]

Total 7 marks

(b)

くａ
　
　
Φ

５

By using the substitution z = x2, or otherw ise, nna J x e+ dt .

02234010/CAPE 2CX15
GO ON TOT硼田 NEXT PAGE
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Scction B (Module 2)

Answer ALL qucstions.

6. A sequence (2,) is generated by the recurrence relation

8un*1=;;13 'n> l'

(a) If u, = !4r, 6n6 6t" possible values of 2,.

(b) Find z, corresponding to EACH value ofz,.

7. The sum, S,, of the first n terms of a series is given by S^ = 2n (n - 2).

(a) Find, in terms of n, the nth term of the series.

O) Hence, show that the series is an AP.

(c) For the AP in (b) above, identify

(D the first term

(ii) the comrnon difference.

Hence,show that

(1)  ・ C々 =πC用 _々

(li)  ・ Cた +nc々 _1 =用
+:C々

[ 4 marks]

[ 4 marks]

Total E marks

【 4 marks】

【 2 nlllrks〕

I l mark ]

I I mark ]

Total E marks

[ 2 marks]

[ 6 marks]

Total l0 marks

& (a) Express the binomial coefficiens nC, and nC, 
- ,, for n > t 2 l, in terms of factorials.

[ 2 marks]

0)

9. The coefFlctent of'7is sixteen dmes the coefrlcient ofχ H in dle exPansion of(a+X)18 Given

tlnt nC, 
= "C, - p find the possible value(s) of the real constant a. [7 marks〕

Tota1 7 marks

0223401C1/CAPE 2005
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-5-

The length of one side of a square tile is given as 25 cm colrect to the nearest cm.

(a) Within what limits does the length of the tile lie? [ I mark ]

(a)

(b)

(b)  CalCulatc

(i)  thC SMALLEST absolutc cttorin the arca ofthe tilc

(li) the MAXlMUM pcrccntagc crrorin thc arca ofthe tile

A fair coin is (ossed three times.

(a) Determine the sample space.

(b) Calculate

(i) the probability that two heads and one tail appear

(ii) the probability that AT LEAST two heads appear.

Section C (Module 3)

Answer ALL questions.

How many four-digit numbers can be formed from the digis l, 2, 3, 4, 5 if ALL
digits can be repeated? [ 2 marks]

Determine

(i) how many ofthe four-digit numbers in (a) above are even [ 4 marks]

(ii) the probability that a four-digit number in (a) above is odd. [ 2 marks]

Total E marks

[ 3 marks]

[ 3 marks]

Total 7 marks

[ 3 marks]

〔 2 1narks〕

1 2 1narks〕

Tota1 7 1narks

12.

02234010/CAPE 2∞ 5
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13. The matrices A and B are given below.

３

６

２

５

１

４

／

１

１

ヽ

〓Ａ

),B=|:

-1

2

-3

0)

(→14.

(a) Calculate

(i)  AB

〈‖)  BT AT

Deduce that(AB)T=BT AT

(a) Obtain a differential equation involving the radius, r, of the sphere.

を

Hence,shoW that r=C`3,c,tc R.

[y=争月

【2 nlarksI

1 3 marks】

1 2 1narksI

Tcta17 marks

[ 5 marks〕

1 4 marksl

Tota1 9 nlarks

W五te thc aurented mamx for thc following system of equations:

χ+2y+3z=7

Z+2y― z=0
■κ-4y+つセ=7                                      [2 Elarks】

Reduce the augmented mamx Obuined tO echelon fo11...              [4 marks】

Hcnce,solVe the system ofequadons                   1 3 marks】

Tota1 9●larks

The rate of change of the volume, V, of a sphere of raCius r with respect to time, ,, is directly

proportional to the volume of the sphere.

０
　
０

0)

END OF TEST

02234010ノCAPE 2005
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1.

a

Section A (Module 1)

Answer BOTH questions.

(a) The diagram below, not drawn to scale, shows two points, P(p,0.368) and R (3.5' r)'
on /(x) = eI for -x e R.

CoPy the diagraln above and on the salne axes,sketch the graph of g● )=J″ χ

【 3 nLarkS】

Descnbe clcarly thc reladon血 P between」け)=`X and gα,=′″χ

【 3 111arks]

Using a calculator, find the value of

a)r
b) p.

Given that

10亀 (bC)=χ'10g♭ (“)=y,10gc(α b)=z and

show that♂ノび =(励c)2

Rnd the values ofχ c R for whlchど +3´π=

[ 3 marks]

I E marks]

Total 20 marks

GO ONTOTHENEXTPAGE

[ l Fnark]

[2 111arks】

0)

a≠ b≠ c,

“

) 4

珀ゆ=e=

02234020/CAPE 2CX15



(a)2.

-3-

A curve is given parametrically by r=(! -)t)2, y =t3 -2t. Find

.dv(r) # rn terms of ,

(iD the gradient of the normal to the curve ar rhe point , = 2.

(b) 驚lFS艦社もh hC brm+

…
CValuatel鶏と

Section B (Module 2)

Answer BOTH questions.

Use the fact rt,ut L - * = irrto 
show that

s=$ ( r \=r- I'^ 
11 ,lrtr*1,)'n+t'

Deduce, that as rr --; "". Sn --+ l.

[ 4 marks]

[ 2 marks]

, where A, B and C are con-

[ 7 marks]

[ 7 marks]

Total 20 marks

[ 5 marks]

I l mark ]

Find ALL the Yalues

ll0 marksl

[ 2 marks]

[ 2 marks]

Total 20 marks

Ｃ

一
χ＋‐

＋
Ｂ
一，ｒ

＋

3. (a)

(b)

(C)

脱::「W:f常:よ農:it腱
mC SCnes_ven by″ =が≒
:CS

By substituting suitable values of -r on both sides of the expansion of
n

1t +-r1" =) "c,x',
r=O

show that

Σ "Cr=2:

r=0

″

Σ
″
C,(1メ =0

″=0

02234020/CAPE 2005
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4.

-4-

The inc● on,メ is giVen byメン)=6-4レ ーメ.

(→   ShOW that

(i) .f is everywhere strictly decreasing [ 4 marlsl

(iD the equationflx) = 0 has a real root, cL in the closed interval [1, 2]

(iii) cr is t}e only rcal root of the equationflr) = Q.

[ 4 marks]

[ 4 marks]

0) If tt iS dle nth approximadon to∝ usc the Nev山 )n― RaphsOn medlod to show thatthe

(″ +1)St approxl― tlon l"+liS given by

れF=・ I E marks]

Totol 20 marks

(a)5.

Section C (Module 3)

Answer BOTH questions.

On a particular day, a certain fuel service station offered l0O customers who purchased
pr€mium or regular gasoline, a free check of the engine oil or brake fluid in their
vehicles. The services requircd by these customers were as follows:

l59o of the customers purchased premium gasoline, the others purchased regular
gasoline.

2096 ofthe customers who purchased premium gasoline requested a check for brake fluid,
the others requested a check for engine oil.

5l ofthe customers who purchased regular gasoline requested a check for engine oil, the
others requested a check for brake fluid.

(i) Copy and complete the diagam below to rcpresent the event space.

Brake lluid Engine oil

Premiulll

901ine

脚 Br
gesOune

【3 marks】

G00N TO THE NEXT PAGE
0223402C1/CAPE 2005
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(iD Find the probability that a customer chosen at random

a) who had purchased premium gasoline requested a check for engine oil

b) who had requested a check of the brake fluid purchased regular gasoline

c) who had requested a check of the engine oil purchased regular gasoline-

[ 6 marksl

A bag contains 12 rcd balls, 8 blue balls and 4 white balls' Three balls are &awn from

the bag at random wlthout rephcemcnt'

Calculate

(1)  thC tOtal number of ways oF choosing thc山
鴎e ballS

(li) the prObability that ONE ball of EACH colour is drawn

(iiD the probability that ALL THREE balls drawn are of the SAME colour'
[ 5 mrrks]

Total 20 marks

6. (a) Find the values of .x for which

χ

1

2

1

χ

1

2

2

χ

0)

0) Twelve hundred people visited an exhibidon on its opedng day. nercafter,■
C

attendancc fell each day by 4%ofthe numbercln the prcViOus day.

(1)   Obtaln an expression for the numbCr of ViSitors on the n●
day    1 2 marksI

(li) FInd h tOtal number Of宙
SitOrs for dF fst n dayS.

① 鵬∬鵠篤l品翼轟』背面“
h°W mmy

(iV) Ifme exhbidon had been keptOpened indeflnitely,whatWouldbe dle maximum
[2 111arksl

number of visltors?

= 0.

【3 111arksl

1 3 Ellarks〕

110 marks]

[ 3 marksl

people visited

[ 3 marks]

Total 20 marks

END OF TEST
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Section A (Module 1)

Answer this question.

l. Table I presents data obtained from a biological investigation that involves two variables r
and y.

Table I

It is believed that .r and y are related by the formula' y = b3.

(a) (D By taking logarithms to base l0 of both sides' convert y = br" to the form

Y = nX + d where n and d are constants. [ 4 marks]

(iD Hence, exPrcss

a) Y in terms of Y

b) X in terms of x

c) d in tcrms of D.

O) Use the dara from Table I to complete Table 2'

[ 3 marks]

Table 2

log,o.r 1.30 1.60

lo8,o) 3.21 3.57

[ 2 marks]

(c) In the graph on page 3, log,o.r is plotted against log,oy for 1.3 < -r S 1.7.

(D Assuming that the 'best straight line' is drawn to fit the data' determine

a) the gradient of this line [ 2 marks]

b) the value ofD given that this line passes through (0, l) [ 4 marks]

c) the value of each of the constants, n and 4 in Part (a) (i) above.

[ 2 marks]

(iD Using the graph, or otherwise, estimate the value ofx for which y is 1800.

[ 3 marks]

Total 20 marks

x 20 30 40 50

v 890 rffi 2500 376

C12234032/CAPE 2∞5
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Section B (Module 2)

Answer this question.

Mr John Slick takes out an investment with an investment company which requires
making a fxed payment of $A at the beginning of each year. At the end of the invest-
ment period, John expects to receive a payout sum of money which is equal to the total
payments made, together with interest added at the end of EACH year at a rate of r 7o per
annum of the total sum in the fund.

(⇒ Wrirc expressions for

(D the amounts at the beginning of Years 4 and 5

(ii) payout sums at the end of Years 4 and 5.

By using the information in the Table, or otherwise, write
amount at the beginning of the nth year.

0)

●)

0

Show ttatthe payoutsum m o)aboveぉ SAR cn_1)for R>I

[ 2 marks]

[ 2 marks]

an expression for the
〔2 marks]

[7 marks]

Find the value of A, to the nearest dollar, when n = 20, r = 5 and the payout sum in (c)
above is S500 000.00. [ 7 marks]

Total 20 marks

The table below shows information on Mr Slick's investment for the firsr three years.

Year
Amonlt at

Beginning of Year ($) Interest(S) Payout Sum $

1 A Ax嵩 A+(A xl指
)

=All+話
5)

=AR

2 A+AR (A+AR)x
′

一
ｍ (A+AR)+〔(A+AR)xコ誌]

=〈A+AR)ll+壼等)

=(A+AR)R
=AR+AR2

3 A+AR+AR2 (A+AR+AR2)xloo- (A+AR+AR2)R
=AR+AR2+AR3

02234032ノ CAPE 2005
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Section C o,10dule 3)

Answer ths question.

L   The output3 x l mamx Y in atesting pr∝cssin achemical plantis relatedto thcinput3 x l mamx

X by mcans ofthe equation Y=AX,whcre

A=|:::)

(⇒   ShOW dlat A is non―singular                 〔5 EElarkS]

0)  ShOW ttat X=A~lY                             [3 marks】

(c)  Find A~1                                         1 9 nlarksI

(d) Find dle inPutrnadX X COrrespOndlng tO the Ounputrmmx Y=(1)

[3 mark]

Tota1 20 11nrヽ

END OF TEST
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1.

a

Section A (Modulc l)

Answer ALL questions.

Solve, for x, the equations

)(a) tozrx + 6fi; = 3. -r > 0

O) 3r = 5r- I

Differentiate with rcspect to x the following:

(a) Y=g2r+sinr

O) y=tanlr+In(*+4)

2.

【5 marksl

1 3 1narksl

Tcta1 8 marks

[ 3 marks]

[ 4 marks]

Total 7 marks

[ 5 marks]

[ 3 marks]

Total E marks

０

　

０

３ Find the gradient of the curve I + ay = 2f at the point P (-2, I ).

Hence, frnd the equation of the normal to the curve at P.

4. Ify=sin 2x+cosと ,

(a)    flnd:等

O ShOW mat空 +ゥ =。

5. Use the substitution indicated in EACH case to find the following integrals:

f(a) J sinEr cos .t dr : u = sin .t

t-(b) JxlZt+l dx:u2=2t+l

[ 3 marks】

[ 4 111arks]

Tota1 7 nlarks

[ 4 marks]

[ 6 marksl

Total 10 marks

02234010/CAPE 2晰
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Section B (Module 2)

Answer ALL questions.

A sequence {u, } of real numbers satisfies zn , 1 u, = 3(-1)';4r=1.

(a) Show that

(1)   ″
"+2=~″ "

(il) ″

“
+4=“ ″

W■tc the IIRST FOUR tel:.is of this sequcnce

o-2)c2=場
(4cal,χ

>3,

show thatメ ー5χ -14=0

「
Ind χ

Expand ( I + ut) (2 - x)3 in powers of -r up to the term in .x2, u e R.

(b)

[ 3 marks]

I I mark ]

[ 3 marks]

Total 7 marks

[ 2 marks]

[ 4 marks]

Total 10 marks

1 4 marks]

1 2 marksI

Tota1 6 marks

[ 6 marks]

7. (a) Verify thatthe sum,S,, of the series! * * + * +..., ton terms, isS, =3(t - #).
[ 4 marks]

(b) Three consecutive terms, r-d, r andx + d, d> 0, of an arithmetic series have sum 2l
and product315 Rnd thc value of

(1)   χ

(ii) thC COmmon difference′

ｆ

　

ａ＞

　

Ｄ

８

ａ＞

　

り

９

Given that the coefficient of the term in.r2is zero, find the valueof u. [ 2 marks]

Total 8 marks

G00N TO THE NEXT PAGE
02234010/CAPE 2006
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The diagram above (not drawn to scale) shows the graphs of the two functions y = d and
Y=-x.

(a) State the equation in, that is satisFred at B (o, B), the point of intersection of the two
graphs.

(b) Show that o lies in the closed interval [-I, 0].

[ 2 marks]

[ 7 marks]

Total 9 marks

02234010/CAPE 2∞ 6
G00N TO THE NEXT PAGE
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Section C (Module 3)

Answer ALL questions.

A committee of4 people is to be selected from a group consisting of 8 males and 4 females.

Determine the number of ways in which the committee may be formed if it is to contain

(a) NO fcmalcs

(b)  EXAじ l LY one female

(c)  AT LEAST onc fcmale

x+y― z=2
2-y+z=l
缶 +2z =1

FInd dle matrtx 3,the mamx ofcofactors ofthe mamx A

Calculate BTA_

Deduce the valueofl A I

[ 2 marksl

[ 3 marks]

[ 4 marks]

Total 9 marks

[ 3 nurks]

[ 3 marks]

[ 2 marks]

Total E marks

[ 6 rnarks]

Total 6 msrks

[ 2 1narksl

1 5 111Brks】

1 21mrksl

l l nlark l

Tota1 10 nllarks

12. (a) The letters H, R, D, S and T are consonants. In how many ways can the leners of the
word IIARDEST bc arranged so that

(i)   thC flrst letter is a consonant?

(11)  the■ rst and last letters are consonants?

(b)   Find dlc prObability that thc cvent in(a)(1)abOVe∝ curs.

13. The determinant A is given by

△ =

I a b+c
I b c+a
I c a+b

14.

Show that A = 0 for any a, D and c e R.

(a) Write the following system of equations in the form AX = D.

(1)

(li)

(面 )

(b)

02234010/CAPE 21Xp6
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15. A closed cylinder has a fixed height, h cm, but its radius, r cm, is increasing at the rate of
1.5 cm per second.

(a) Write down a differential equation for r with respect to time , secs. I I mark ]

(b) Find, in terms of r, the rate of increase with respect to time, of the total surface
area, A, of the cylinder whcn the radius is 4 cm and the height is l0 cm.

[ 6 marks]

IA=2tf+2rrh|
Totol 7 marks

END OF TEST

02234010/CAPE 2晰
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Section A oν 10dule l)

Allswer BOTH questiOns.

Ifメレ)=P142x,show that

(i) ∫
′
0)=′ J"″ (3′″χ+2)

(ii)  √
″
lX)=徹 ι″2χ +10χ

`″

χ+2

The enrolment pattcm of mcmbership Of a country club fol10ws
logistic functiOn Ⅳ

,

0)

[ 5 marks]

[ 5 marks]

an exponential

Ⅳ=滞 ,cR「 cR,

whcrc Ⅳ is tte number of mcmbers cnrolled r ycars aftcr thc fO.11lation of the club

Theinitial mcmbership was 50 pcrsOns and a■ cr One year,there arc 200 pcrsOns cnroned
in the club

(i)  Whatis the LARGEST number reachcd by the mcmbership ofthe club?

(ii)

(面 )

Calculate the EXACT value ofた and Of″

[ 2 marks]

[ 6 marks]

How many members will there be in the club 3 years after its formation?
[ 2 marks]

Express 1+χ
in partial fractions

Tota1 20 1narks

[6 nlarks]0-1)ぱ +1)
(a)2.

0)

[ 3 marks]

[ 4 marks]

[ 4 marks]

① 恥“Q md∫満 ム

Given that t=∫
|ノ `′

と,where″ cⅣ

(1)  Evaluate rl

(ii) Show that t=ι ―″41

(ili) Hencc,Or othettisc,evaluatc r3,W」 ting your answerin tcrms of′

1 3 1narks〕

Tota1 20 1narks

G00N TO THE NEXT PAGE
02234020/CAPE 2CX16
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Section B (Module 2)

Answer BOTH questions.

Show that the terms of
m

lnr
r=l

are in arithmetic progression.

Find the sum of the first 20 terms of this series.

2m

Hence, show that ) ln3' =(2m2+m)1n3.
r=l

(ii)

(iii)

[ 3 marks]

[ 4 marks]

[ 3 marks]

all positive
[ 7 marks]

[ 3 marks]

Total 2O marks

[ 5 marks]

[ 3 marks]

[ 4 marks]

ａ

　

　

・０

４

１

一γ

　

お

‐
く
　

‐
，

Ｘ

　

　

　

く

(b)

Ｃ

　

　

　

ｄ

The sequence of positive terms, {4 }, is defined by x, - , = fi + f,,

(i) Show, by mathematical induction, or otherwise, that rn
integers n.

By considering xo * , -:n, or otherwise, show that -rr < -rn+1.

Sketch the functions y = sin r and ) = I on the SAME axes.

Deduce that the functionfl.x) = sin x - I has BXACTLY two real roots.

Find the interval in which the non-zero root cr offl.r) lies.

Starting with a firct approximation of cr at .r, = Q.f, use one iteration of the Newton-
Raphson method to obtain a better approximation of a to 3 decimal places.

I t marks]

To缶 1 20 111Brks

02234020ノ CAPE 2006
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(a)

(→ IfA=

(1)  AT LEAST 8● nles

(ii) NO MORE than scvcntimes

[ 7 marks]

[ 3 marks]

Total 20 marks

3 marksl

3 marksl

0)

-4-

Section C (Module 3)

Answer BOTH questions.

(i) How many numbers lying between 3 @O and 6 000 can be formed from the
digia, I, 2,3,4,5,6, if no digit is used more than once in forming the number?

[ 5 marks]

(iD Determine the probability that a number in 5 (a) (i) above is even.

[ 5 marks]

In an experiment, p is the probability of success and q is rhe probability of failure in a
single trial. Forz trials, the probability ofr successes and (n -;) failures is represented
by "C,l q'-*, n > 0. Apply this model to the fotlowing problem.

The probability that John will hit rhe target at a firing practice ir 1. ff" fires 9 shots.
Calculate the probability that he will hit the target 6

ヽ

―

‐

‐

′

ノ

1

-1

1

2

2

-2

ind AB

deducc A~1

andB=
2  -1

1        1

0    1

-1

1

3

ヽ

１

‐

‐

′

ノ

ー

０

　

１

＜

　

　

０

02234020ノ CAPE 2006
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A nursery sells three brands of grass-seed mix, P, Q and R. Each brand is made from
three types ofgrass, C,Zand B. The number of kilograms ofeach type ofgrass in a bag

of each brand is summarised in the table below.

Grass Seed
Mix

Type of Grass
(Kilograms)

C-grass Z-grass B-grass

Brand P 2 2 6

Brand Q 4 2 4

Brand R 0 6 4

Blend C Z b

A blend is produced by mixing p bags ofBrand P, q bags ofBrand Q and r bags ofBrand
R.

(i) Write down an expression in terms of p, q and r, for the number of kilograms
of Z-grass in the blend. 1 l mark ]

Let c, z and D represent the number of kilograms of C-grass, Z-grass and

8-grass respectively in the blend. Write down a set of THREE equations inP,
q, r, to represent the number of kilograms of EACH type of grass in the blend.

[ 3 marks]

Rewrite the set of THREE equations in (b) (ii) above in the matrix form MX = D(ili)

(iV)

where M is a 3 by 3 matrix, X and D are column matrices.

Given that M-l exists, write x in terms of M-l and D.

and 50 kilograms of B-grass.

[ 3 marks]

[ 3 marks]

【 4 1narks】

Tota1 20 1narks

/-tz 4.2 03 \
(v) Given that M-r = I 0.35 0.1 -O. I 5 I ,

\-o.ot 0.2 4l5 )
calculate how many bags of EACH brand, P, Q, and R, are required to
produce a blend containing 30 kilograms of C-grass, 30 kilograms of Z-grass

END OF TEST

02234020/CAPE 2∞6



慶 T CODE 02234032

MAY/JUNE 21106FORM TP 2006262

CARIBBEAN EXApEINAT10NS COuNCIL

This examination paper consists of THREE sections:

Each section consists of I question.
The maximum mark for each section is 20.
The maximum mark for this examination is 60.
This examination paper consists of 4 pages.

Examination materials

Mathematical formulae and tables
Electronic calculator
Graph paper

ADVANCED PROFICIENCY EXAMINATION
PURE MATⅡEMATICS

UNIT 2-PAPER 03/B

I:λο

“

rs

22N[AY 2(X)6 (p.m.)

Module l,MOdule 2,and Module 3

INSTRUCTIONS TO CANDIDATES

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

2. Answer ALL questions from the THR-EE sections.

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

Copyright @ 2005 Caribbean Examinations Council@
All rights reserved.

02234032/CAPE 2006



-2-

Section A Module 1)

Answer this question.

1. The rate of increase of the number of algae with respect to time, t days, is equal to * timesflr)'

whereflr) is the number of algae at any given time , and t € R.

(a) Obtain a differential equation involvingflr) which may be used to model this situation.

I l mark I

(b) Given that

- the number of algae at the beginning is 106

- the number of algae doubles every 2 days,

(D determine the values offl0) andfl2) [ 2 marksl

(iD show that

a) *=Lrnz [10 marks]

b) 
^D 

= tf (;t\ [ 5 marlrs]

(iii) determine the approximate number of algae present after 7 days. 
[ 2 marksl

Total 20 marks

02234032ИCAPE 2006
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2. (a)

-3 -

Section B (Module 2)

Answer this question.

A car was purchased at the beginning of the year, for P dollrrs. The value ofacar at the
end ofeoch year is esrimated to be the value at the beginning of the year multiplied by
1t -1y,ae N.

q

(i) Copy and complete the table below showing the value of the car for the first

Describe FULLY the sequence shown in the table.

【3 mar■s】

【2 1Elarks】

Determine, in terms of P and q, the value of the car n years after purchase.

【l Elark]

Ifthc ttiginal valuc ofthc car was S20 QXICXl and the value atthe end ofdle foШ ■ year
Was S8 192∞ ,ind

(i)  the valuc of 9                              【5 nlerks]

(ii) the estimated value of the car after five years 【2●urksl

Total"marks

¨
ｎ
　
　
　

ｕ̈

0)

(lii)  the LEAST integral value of″ ,the number of years after purchase,for which
the csdmatcd valuc Ofthe car falls below S5∞ CXl         [7 nlarhJ

five years after purchase.

Year l Year 2 Year 3 Year 4 Year 5

Velue at the
Beginning

of Year
($)

P e(l -I;q P(l -1)'zq

Value at the
End of Year

($)
P(l-5

q

ヽ
―
―
リ

‐
・

．

９

貯

一

＜

　
　
　
一

Ｐ

　

　

ｌ

ヽ

ｒ

生

　

ス

ー

一
９

　

〓

一
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Section C (Module 3)

Answer this question.

3. (a) A box contains 8 green balts and 6 red balls. Five balls are selected at random. Find

the ProbabilitY that

(i) AIJ- 5 balls are green [ 4 marks]

(iD EXACTLY 3 of the five balls are rcd [ 4 marks]

(iii) at LEAST ONE of the five balls is red' [ 3 marks]

(b) Use the method of row reduction to echelon form on the augmented matrix for the

following system of equations to show that the system is inconsistent' [ 9 marks]

x+2Y+42=6
v +22= 3

x+Y+22=t

Total 20 marks

END OF TEST
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S∝●on A olodule l)

Answer ALL questions.

(a)  In thC diagraln below,not dmwn to“ ale,he curves y=2´宏 and y=ι‐χ intersect

atP O,の

Dcte― ne thc values of′ and 9

SOlvc 2性 +1=6forχ c R   /́ _

o) Differcndatc widl rc,ccttO χ

y = tan23χ +ι″(P)

ナt、 ζメ (平で'

3. (a) Express
(3+χ)(2-χ )

in the fol..l

lb)

|ヽ ′́、とヽ
.1 

・
´

|

【 5 nlarks]

[ 3 1narksl

Tota1 8 marks

【 5 1narks]

| '   |

[ 4 1narks]

Tota1 9 nlarks

2. (a) The parametric equations of acu .ve Ne x=+ Ndy=2P +2.

Find the gradient of the curve at the point (4, 4). 1--- |

)..

キ　　‘。万

ヽ
―
ノ
／
　
　
　
　
＋

７
　　́、ル一”

マ

一 )

■■/   っ ´じ(b) Hence, nnd I 6.j-1, -.1*
―ャ

つ
´

一
ノ

ー‐
―
１
１
■一メ

, where P and Q are constants.

【3 111arks]

[3 marks〕

Tota1 6 marks

y=″ ‐
"

[,,' 1tlo
G00N TO T]田 NEXT PAGE



4. Obtain the following:
ユ

′,4

キ́ リ

1 5 marks]

[ 4 marks]

Tota1 9 nlarks

-3-

r。
t'フ

|

(a) I x Qx - s)a dx,by substituting z =2x-5.

(b) I , s""', d*,using integration by parts.

5. The cost $c of manufacturing , items may be modelled by the differential equation

争+2c=l破 「 、 ,,`キ にり

By using a suitable integrating factor, solve the differential equation, given that there is a cost
of $100 when no items are produced.

Total E marks

Section B (Module 2)

Answer ALL questions.

6. A sequence (u, ) is defined bY un + r un = 2n , n>- l.

(a) Prove that un * r=Zun.

G) lf u, =/,Iind u3 and a5'

7. The sum of the first and third terms of a GP
terms is 150. For this GP, find

(a) the common ratio

(b) the first term

(c) the sum of the first five terms.

〔4 1narks]

[4 1narks]

Tota1 8 marks

is 50, and the sum of the second and fourth

[ 4 111arks]

[ 2 1narks]

[2 111nrks]

Tota1 8 marks

G00N TO THE NEXT PAGE

デt,_メ +形、1‐が レ Y



‐4‐

Find the tc.1..indcpendent ofメ in thc cxPanSiOn of(2χ
2_1:)1° [ 7 marks]

Total 7 marks

9. (a)

10. (→   G市 cn that Кrl=

0) HCnCC,flnd

Use the fact that nco = ,-#S to express, in terms of factorials,

(D the coefficient u ofr" in the expansion of(l +.r)h. [ 2 marks]

(ii) the coefficient v of / in the expansion of (1 +,x)2n''. [ 3 marks]

Hence, showthatu=2v. [ 4 marks]

Total 9 marks

(b)

″
Σ

〓３

2″ +1

(,-r)(,-z)

″+3

'('-r)('-z)'

・prOVe m O fcr■ 鴨
儡

[ 4 marks]

[ 4 marks]

Total I marks

G00N TO■羽巴 hIEXT PAGE
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Section C (Module 3)

Answer ALL questions'

Determine the number of ways in which the letters of the word STATISTICS may be

arranged so that the vowels are placed together. [ 3 111arks]

(b) A team of five is chosen at random from 4 boys and 6 girls. Calculate the number of
ways that this team can be chosen to include at least 3 girls. [5 marks〕

Tota1 8 111arls

Two unbiased dice each with six faces are tossed randornly one after the other.

(a) Determine the set of possible outcomes. [ 2 marks]

(b) Find the probability that

(i) the product of the numbers on the two dice is a multiple of 5 [ 2 marks]

(iD the second die shows the number 2 [ I mark ]

(iii) the product of the numbers on the two dice is a multiple of 5 OR the second

die shows the number 2. [ 2 marks]

Total 7 marks

12.

The matrices X and I are given bY

Calculate

(a) 血C dete....inant ofX

(b)  77x

ヽ
―

‐

‐

‐

‐

―

ノ

６

　

２

　

６

１

　

５

　

４

ｒ

ｉ

ｌ

ｌ

ｌ

ヽ

〓ｙｄ
ｍ

ヽ
―

―
‐

‐
―

―
ノ

ー

　

８

　

３

４

・
５

７

／
１

‐

‐

‐

‐

‐

―

ヽ

〓Ｘ

2

6

9  -

[ 4 111arks】

[ 3 marksl

Tota17 marks

G00N T01羽 田 NEXT PAGE
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-6‐

Y and X are 3 x I matrices and are related by the equation Y = AX, where

non-singular matrix.

Find

(a) A'

(a) the radius r

O) the surface area S.

END OF TEST

露l‖β罵却:ξre¨
asdaw詭“J劇町̈ 」v¨

"y=7md
Tota19 marks

ａ

ハ

剤

「

リ

０

　

５

　

２

１

　

７

　

３

ｒ

ｌ

ｌ

ｌ

ｌ

、

〓Ａ

(b) X WhCn y=

Air is pumped into a spherical balloon of radius r cm at the rate of 275 cm3 per second'
When r = 10, calculate the rate of increase of

ヽ
―

―
―

―
―

―
ノ

０

　

２

　

８

[6 nlarks】

[ 3 marksI

Tota1 9 marks

【 5 inarks]

[ 4 1narks]
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Section A (Module 1)

Answer BOTH questions.

1 8 marksl

Copy and complete the table below for values I and e-'using acalculator, where
necessary. Approximate all values to 2 decimal places.

[ 3 marks]

On the same pair of axes and using a scale of 4 cin for 1 unit on the -r-axis,
4 cm for 1 unit on the y-axis, draw the graphs of the two curves y = 2' a;nd
y = e-'for -1( -r S 3, .r e R. [ 5 marks]

Use your graphs to fihd(ili)

０

　

０

２

Rndtt Wheny=甲 ケ
Show that for″ ≧2,tanケ =tan″

―ケ scc≒ ―tan“ を

Lctち =ftan・χと,″≧2

a) the value of .r satisfying 2'- r, =0

b) the range of values of.r for which 2) - e-' <O.

By using the result in (a) above, show that in + Io_, =

Hence evaluate f4.

【 2 marks】

[ 2 nlarks〕

Tcta1 20 marks

1 3 marksl

[3 marksI

. [ 7 morks]

[ 7 marks]

Total 20 marks

(C)

く

　

　

０

‐
一祠

Solve, for;r > 0, the equation 3 logrx = 2 log,8 - 5.

エ -1.0 0 0.5 1.0 1.5 2.0 2.5 3.0

グ 100 141 200 400 800

′
‐r 272 037 022 005

GO ON TO THE NEXT PAGE



3. (a)

o)

-J-

Section B (Module 2)

Answer BOTH questions.

The sequence {u,) is given by z, = 1 and u,,*, = (n + 1) un, n2l.

Prove by Mathematical Induction that un= n! Vn e N.

Given that the sum of the first n terms of a series, S, is 9 - 32 -',

(D find the z-th term ofS

(ii) show that S is a geometric progression

(iiD find the first term and common ratio of S

(iv) deduce the sum to infinity ofS.

[ 9 marks]

[ 5 marks]

[ 2 marks]

[ 2 marks]

[ 2 marks]

Total 20 marks

4. (a) The function/is given by/: x-)xo -4x+ 1. Show that

(i) .(x) = 0 has a root o in the interval (0, 1) [ 4 marks]

(iD if .r, is a first approximation to o of / (r) = 0 in (0, l), the Newton-Raphson

3x,a -l
method gives a second approximation -x, in (0, l) satisfying *, = iG: a

[ 5 marks]

(b) John's father gave him a loan of $10800tobuy acar. The loan was to be repaid by
12 unequal monthly instalments, starting with an initial payment of $P in the first
month. There is no interest charged on the loan, but the instalments increase by $60
per month.

(i) Show that P = 570. [ 5 marks]

(ii) Find, in terms of n, | 3 n 312, an expression for the remaining debt on the loan
[ 6 marksl

Total 20 rnarks

GO ON TO THE NEXTPAGE

after John has paid the n-th instalment.
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Section C (Module 3)

Answer BOTH questions.

A bag contains 5 whiie marbles and 5 black marbles' Six marbles are chosen at

random.

(i) Determine the number of ways of selecting the six marbles if there are no

restrictions. [ 2 marks]

(ii) Find the probability that the marbles chosen contain more black marbles than

whirc marbles. [ 4 marks]

0) The table below summarises the programme preference of 100 television viewers'

Television
Preference

Number of
Males

Number of
Females

Total

Matl∝k 20 10 30

News 14 18 32

F五ends 18 20 38

Total 52 48 lCXl

Detelll.inc thc probability that a person selcctcd at random

(1) iS a femalc

(ii) iS a male orlikcs watching the Ncws

Cii) iS a fcmale matlikcs watching F五 cnds

(iV) dOes nOtlike watchlng Mad∝ k

【 2 nlarksI

1 4 1narksl

[2 Ellarks]

[ 2 nlarks]

(c) The table below lists the probability disribution of the number of accidents per week

on a particular highwaY.

Number of Accidents
Per Week

0 1 2 3 4 5

Probabmty 025 0 010 p 030 015

Calculate the value ofp. [ 2 111arks〕

Determine the probability that there zue more than 3 accidents in a week.

[ 2 marks]

Total 20 marks

＜

　

　

０

GO ON TO TIIE NEXT PAGE
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6. (a) A system of equations is given by

,r+)+z=10
3x-2y+32=35
2x+Y+22=a

where c is a real number.

(i) WHte dle system in mattx follll               [l nlark]

(ii)  Wntc dOwn the augmcnted mamx                  [l nlllrk]

(iii)  Rcduce he augmcnted madx to echclon fo.ll.           〔3 marks]

(iv)  Dcduce me valuc of α for which the system is consistent     [l mark】

(v)  FInd ALL solutlons corresponding to this value of α        [4 111arksI

(b)   Givcn A=1-|  ~|  

〕 ,

flnd

(i) ″ ―A,WhCre ris dle 3 x 3 1dendty matnx andた is a real nu血 ber【 3 marks]

(ii) the values ofた forwhich l″ ―■ |=o
1 7 1narks]

Tota1 20 marks

END OF TEST
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Caribbean Examinations Council

Advanced Proficiency Examination

Pure Mathematics Unit 2

Specimen Paper 01

1 hour 30 minutes

Read The Following Instructions Carefully

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

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

Sample Item

If the function f (x) is defined by f (x) = cos √ then )(f x is

(A) √ sin √ (B) √ sin √ (C)  sin √ (D)  √ sin √
Sample Answer

The best answer to this item is “ √ sin √ ”, so answer (D) has been blackened.

3. If you want to change your answer, be sure to erase your old answer completely
and fill in your new choice.

4. When you are told to begin, turn the page and work as quickly and as carefully as
you can. If you cannot answer an item, omit it and go on to the next one. You can
come back to the harder item later.

5. You may do any rough work in this booklet.

6. The use of non-programmable calculators is allowed.

7. This test consists of 45 items. Each correct answer carries one mark.

DCBAA
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Module 1

1. If z and z* are two conjugate complex numbers, where z = x + iy, x, y  ,
then z z* =

(A) x2 + y2 (B) x2  y2 – 2xyi

(C) x2  y2 (D) x2 + y2 – 2xyi

2. If 1i  zz , where z is a complex number, then the locus of z is

(A) y = 0                                                    (B) y = x

(C) y = 1                                                    (D) y =
2
x

3. Given that z + 3z* = 12 + 8i, then z =

(A) 3 – 4i                                                 (B) 3 + 4i

(C) 3  4i                                                  (D) 3 + 4i

4. One root of a quadratic equation is 2 – 3i. The quadratic equation is

(A) x2 + 4x + 13 = 0                                   (B) x2 – 4x  13 = 0

(C) x2 + 4x  13 = 0                                   (D) x2 – 4x + 13 = 0

5. If z = cos  + i sin , then  4
4 1
z

z

(A) cos 4 + i sin 4 (B) 4 cos  - i (4 sin )

(C) 2 cos 4 (D) 2i sin 4
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6. The gradient of the normal to the curve with equation 0123  yxy at the
point (2, -1) is

(A)
4
1
 (B) 4

(C)
4
1 (D) 4

7. If ,5
d
d

y
x

x
y
 then 2

2

d
d
x
y =

(A) 2

2

3
255
y
x

y
 (B) 3

2255
y
x

y


(C)
xyy
251
 (D) 33

255
yxxy



8. The curve C is given by the parametric equations x = t + e-t, y = 1 – e-t. The
gradient function for C at the point (x, y) is given as

(A)
1e

1
t

(B) te1
1


(C) te1
1

 (D)

1e
1
t

9. Given ),(arcos axay  where a is a constant, 
x
y

d
d

(A)  22

2

1 xa
a


(B)  221
1
xa



(C)  22

2

1 xa
a


 (D)  221
1
xa
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10. Given that + − then =

(A) + 2 (B) + 2
(C) + (D) + +

11.   
x

xx
x d

232

3
may be expressed as

(A)  









 x
xx
QPx d

232 (B)  










 x

xx
QPxx d

23
3 2

(C)  












x
x
Q

x
P d

21
(D)  













 x
x
Q

x
Px d

21
3

12.   


x
xa

d1
22

(A)   Cxaa  22 (B)   Cx 2arcsin

(C) C
a
x






arcsin (D)   Caxa arcsin

13. Given that ,
2
xy 

 then  

2

0

2 dsin



xx

(A) 
2

0

2 dcos



yy (B) 
2

0

2 dysin



y

(C)   

2

0

dcossin



xxx (D)   

2

0

dcossin



yyy
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14. Given In = ∫ d , for n > 2, In =

(A) ta +
(B) ta sec −

(C) ta −
(D) ta −

15. The value of

cos d
is

(A)

(B) 1

(C) − 1

(D) + 1

Module 2

16. Given that a sequence of positive integers { } is defined by = 2
and = 3 + 2, then =

(A) 3 − 1 (B) 3 + 1
(C) 3n – 1                                                   (C) 3n + 2

17. A sequence =
(A) converges (B) is periodic

(C) is alternating (D) diverges
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18. The nth term of a sequence is given by .
2
149

1









n

nu The 5th term of the

sequence is

(A) (B)

(C) (D)

19. 












1

1

1

2
13

m

r

m

=

(A) 3 − 3 × 2 (B) 6 − 3 × 2( )
(C) 6 − 3 × 2( ) (D) 3 − 3 × 2( )

20. Given that ,
1

225



n

r
nnnu then =

(A) 2n2 + n - 3 (B) 4n2 + 4n + 7

(C) 5n + 2 (D) 4n +  3

21. The sum to infinity, S (x), of the series 1 + + + +… is

(A) 1 (B)

(C) (D) 1 +



7

22. The Maclaurin’s series expansion for sin x = ...
!9!7!5!3

9753


xxxxx has a

general term best defined as

(A)    !1
1

1






n
xnn (B)    !1

1
1

1







n
xnn

(C)    !1
1

12






n
x nn (D)    !12

1
12

1







n
x nn

23. The first 2 non-zero terms of the expansion of sin (x + /6) are

(A) + √ (B) − √
(C) + (D) √ +

24. If ,1
1


 r
n

r
n CC then

(A) n = r (B) n – r = 1

(C) r – n = 1 (D) n – 1 = r + 1

25. If ...,...22
6

2 





  k

x
x where k is independent of x, then k =

(A) -960 (B) -480

(C) 480 (D) 960

26. An investment prospectus offers that for an initial deposit of $5 000 at January 1st

an interest rate of 3% will be applied at December 31st on the opening balance for
the year. Assuming that no withdrawals are made for any year, the value of the
investment n years after the initial deposit is given by

(A) (5 000)(1.03) (B) (5 000)(0.03)
(C) (5 000)(1.03) (D) (5 000)(0.03)



8

27. The coefficient of x3 in the expansion of  521 xx  is

(A) 5 (B) 30

(C) 20 (D) 40

28. The equation sin + 0.5 − 1 = 0 has a real root in the interval

(A) (0.8, 0.9) (B) (0.7, 0.8)

(C) (0.85, 0.9) (D) (0.9, 0.10)

29. f (x) = x3 − + 2, x > 0. Given that f (x) has a real root  in the interval
(1.4, 1.5), using the interval bisection once lies in the interval

(A) (1.45, 1.5) (B) (1.4, 1.45)

(C) (1.425, 1.45) (D) (1.4, 1.425)

30. f (x) = − − 6. Given that f (x) = 0 has a real root  in the interval
[2.2, 2.3], applying linear interpolation once on this interval an approximation to
 , correct to 3 decimal places, is

(A) 2.217 (B) 2.216

(C) 2.219 (D) 2.218

Module 3

31. Taking 1.6 as a first approximation to , where the equation 4 cos x + e-x = 0 has a
real root  in the interval (1.6, 1.7), using the Newton-Raphson method a second
approximation to  (correct to 3 decimal places) 

(A) 1.620 (B) 1.622

(C) 1.635 (D) 1.602
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32. f(x) = 3x3 – 2x – 6. Given that f (x) = 0 has a real root, α, between x = 1.4
and x = 1.45, starting with 0x = 1.43 and using the iteration

xn + 1 = 









3
22

nx
, the value of x1 correct to 4 decimal places is

(A) 1.4370 (B) 1.4372

(C) 1.4371 (D) 1.4369

33. Ten cards, each of a different colour, and consisting of a red card and a blue card,
are to be arranged in a line. The number of different arrangements in which the
red card is not next to the blue card is

(A) 10! – 2!  2! (B) 10! – 9!  2!

(C) 8! – 2!  2! (D) 9!  2  2!

34. The number of ways in which all 10 letters of the word STANISLAUS can be
arranged if the Ss must all be together is

(A)
!  !! (B) 8!  3!

(C)
!! (D)

!!
35. A committee of 4 is to be chosen from 4 teachers and 4 students. The number of

different committees that can be chosen if there must be at least 2 teachers is

(A) 53 (B) 192

(C) 36 (D) 45
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36. A and B are two events such that P (A) = p and P (B) =
3
1 . The probability that

neither occurs is .
2
1 If A and B are mutually exclusive events then p =

(A)
6
5 (B)

3
2

(C)
5
1 (D)

6
1

37. On a randomly chosen day the probability that Bill travels to school by car, by

bicycle or on foot is
2
1 ,

6
1 and

3
1 respectively. The probability of being late

when using these methods of travel is
5
1 ,

5
2 and

10
1 respectively. The

probability that on a randomly chosen day Bill travels by foot and is late is

(A) (B)

(C) (D)

38. Given ,0
120

077
106


 x
the value of x is

(A) 2 (B) 2

(C) 12 (D) 7
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Items 39 – 40 are based on the matrix






















104
563
872

A

39. The transpose of matrix A results in | | being

(A) negative (B)       squared

(C) 0 (D)      unchanged

40. The matrix resulting from adding Row 1 to Row 2 is

(A)





















104
563

1311
(B)






















104
1311
872

(C)





















104
563
875

(D)





















104
533
855

41. Given

















643
432
321

A






















242
460
204

B , by considering AB, then 1A

(A) 2B (B) B

(C) B
2
1 (D AB
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42. The general solution of the differential equation

sin x
x
y

d
d – y cos x = sin 2x sin x is found by evaluating

(A)   xxxxy
x

dcos2dsin
d
d

(B)   xxx
x
y

x
dcos2d

sind
d

(C)   xxx
x
y

x
d2sind

sind
d

(D)   xxx
x
y

x
dcosd

sind
d

43. The general solution of the differential equation −3 + 2y = 3ex is of the
form

(A) y = e + e + e (B) y = e + e − 3e
(C) y = e + e + xe (D) y = e + e + e

44. A particular integral of the differential equation

2

2

d
d
x
y + 25y = 3 cos 5x

is of the form y = x sin 5x. The general solution of the differential equation is

(A) y = A cos 5x  B sin 5x  x sin 5x

(B) y = A cos 5x + B sin 5x + x sin 5x

(C) y = A cos 5x + B sin 5x  x sin 5x

(D) y = A cos 5x  B sin 5x + x sin 5x
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45. The general solution of the differential equationdd − 4 dd + 4 = 2 + − 1
is

(A) y = e ( + ) + + +
(B) y = e ( + ) + + +
(C) y = e ( + ) + 2 + − 1
(D) y = e ( − ) + + +

End of Test
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Key

Unit 2 Paper 01

Module Item Key S. O. Module Item Key S. O.
1 1 A A2 3 31 A D5

2 B A11 32 C D6
3 C A5 33 B A2
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23 A B9
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27 B C3
28 A D1
29 B D2
30 D D3
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SECTION A

(MODULE 1)

Question 1

(a) (i)
)i31)(i31
)i31)(i24(

i31
2i4








=
91

6i-2i-12i4 2


 (1 mark)

=
10

6i104  (1 mark)

=
10

i1010  (1 mark)

= i1 (1 mark)
[4 marks]

(ii) arg is tan (1) ) = (1 mark)
[1 mark]

(b) (i) Let u = x + i y, where x, y are real nos.= −5 + 12i ⇒ ( + i ) = −5 + 12i⇒ − + 2i = −5 + 12i (1 mark)⇒ − = −5, 2 = 12 (1 mark)

⇒ − = −5, =
⇒ − = −5 (1 mark)⇒ ( ) + 5 − 36 = 0 (1 mark)⇒ ( + 9)( − 4) = 0 (1 mark)⇒ = −9(inadmissable), = 4 (1 mark)⇒ = ±2, = ∓3 (1 mark)⇒= 2 − 3i or − 2 + 3i (1 mark)

[8 marks]
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(b) (ii) + i + (1 − 3i) = 0 ⇒ = ± ( ) (1 mark)

⇒ ±√ (1 mark)

⇒ ±√ (1 mark)⇒ ±
(1 mark)⇒ or (1 mark)⇒ = 1 − 2i or − 1 + i (1 mark)

[6 marks]

(c) (1 + 3i) + (4 − 2i)z = 10 + 4i, and = + i⇒ (1 + 3i)( + i ) + (4 − 2i)( − i ) = 10 + 4i (1 mark)⇒ ( − 3 ) + i(3 + ) + (4 − 2 ) + i(−4 − 2 ) = 10 + 4i (1 mark)⇒ − 3 + 4 − 2 = 10 and 3 + − 4 − 2 = 4 (1 mark)⇒ 5 − 5 = 10 and − 3 = 4 (1 mark)⇒ = 1, = −1 (1 mark)⇒ = 1 − i (1 mark)

[6 marks]

Total 25 marks

Specific Objectives (A) 1, 4, 5, 6, 7, 8.
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Question 2

(a) Let I = ∫ e sin 2 d
= e sin2 − ∫ ( 2cos2 ) d (2 marks)

= e sin2 − ∫ e (2cos2 ) d
= e sin2 − e cos2 + ∫ (2sin2 ) d (2 marks)

= e sin2 − e cos2 − ∫ e sin2 d
= e sin2 − e cos2 − (1 mark)

⇒ + = (3 sin 2 − 2cos2 ) (1 mark)⇒ = (3 sin 2 − 2cos2 ) + constant (1 mark)[7 marks]Alternatively∫ e e d = ∫ e( ) d (2 marks)

⇒ Im ( ) + constant (2 marks)

⇒ ∫ e sin2 d = Im ( ) e (cos2 + isin2 ) (2 marks)

(3 sin 2 − 2cos2 ) + const. (1 mark)

[7 marks]

(b) (i) a) = tan (3 ) ⇒ tan = 3 (1 mark)⇒ sec = 3⇒ d
= (1 mark)⇒ = (1 mark)⇒ = (1 mark)

[4 marks]

b) ∫ d = ∫ d + 2 ∫ d (1 mark)

= 1n (1 + 9 ) + tan (3 ) + constant (3 marks)
[4 marks]
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(b) (ii) = ( ), Using the product rule: = ln(5 ) (1 mark)

⇒ = − ln(5 ) + × (2 marks)

= ( ) (1 mark)
=

( )
(1 mark)

[5 marks]

c) f( , ) = + − 2
(i) = 2 − 2 = 2 − 2 [2 marks]

(ii) + f = (2 − 2 ) + (2 − 2 )
= 2 + 2 − 4 (1 mark)
= 2( + − 2 ) (1 mark)
= 2( ( , ) (1 mark)

[3 marks]

Total 25 marks

Specific Objectives: (A) 13, (B) 1, 2, 5, 6, 8, (C) 4, 5, 6, 8
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SECTION B

(MODULE  2)

Question 3

(a) (i)     12121212
1







 r
B

r
A

rr

 1  = A(2r + 1)  + B(2r – 1) (1 mark)
 0  =  2A + 2B and A – B = 1 (2 marks)

 A =
2
1and

2
1

B (2 marks)

[5 marks]

(ii) S   =    


















nn

rrrr 1r1r 12
1

12
1

2
1

1212
1 (1 mark)

= 


















 






 










12
1

12
1

2
1

7
1

5
1

2
1

5
1

3
1

2
1

3
1

1
1

2
1

nn


(3 marks)

= 










12

11
2
1

n
(1 mark)

[5 marks]

(iii) As n  , 0
12

1


n
(2 marks)

Hence S =
2
1 (1 mark)

[3 marks]

(b) (i) S  =  1(2)  + 2(5) + 3(8) + ...

In each term, 1st factor is in the natural sequence and the second factor
differs by 3 (1 mark)

 the rth term is r  13 r (1 mark)
[2 marks]

(ii)  



n

r
n rrS

1

13

for n = 1  



1

1
1 22113

r
rrS

and
  2211112 

(1 mark)

hence,  12  nnSn is true for n =  1 (1 mark)
Assume  12  nnS n for n = k  (1 mark)
that is, )1(2  kkSk (1 mark)
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Then, 1kS = 




1

1

k

r
r  13 r = kS +   231  kk (1 mark)

=     23112  kkkk (1 mark)
=    231 2  kkk (1 mark)

 1kS =       211  kkk

=     111 2  kk (1 mark)
 true for n = k + 1 whenever it is assumed true for n = k, (1 mark)
 true for all n N
 nS =  12 nn ∈ . (1 mark)

[10 marks]

Total 25 marks

Specific Objectives:  (B) 1, 3, 5, 6, 10
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Question 4

(a) (i) Let S  1074 2
1

2
1

2
1

2
1 …

2
1

2
1

4
=

4

7

2
1

2
1

(1 mark)

= 32
1 (1 mark)

 S   is geometric with common ratio 32
1

r (1 mark)

[3 marks]

(ii)     Sn = 3

3

2
11

2
11

2
1




























n

(1 mark)

=

8
11

2
11

2
1

3







  n

(1 mark)

= 



  n32

11
7
8

2
1 (1 mark)

= 



  n32

11
7
4 (1 mark)

[4 marks]



9

(b) (i) xx 2cos)(f   xx 2sin2)(f 1  (1 mark)
 xx 2cos4)(f 11  (1 mark)
 xx 2sin8)(f 111  (1 mark)
 xx 2cos16)(f iv  (1 mark)

so,   16)0(f,0)0(f,4)(f,00f,1)0(f iv111111  x (1 mark)

Hence, by Maclaurin’s Theorem,

cos 2x =  1 
!4

16
!2

4 42 xx (1 mark)

= 42

3
221 xx  (1 mark)

[7 marks]

(c) (i) 








x
x

1
1

=  (1 + x)½ (1 – x)½ (1 mark)

= 





 





   3232

16
5

8
3

2
11

16
1

8
1

2
11 xxxxxx (3 marks)

=  1 + x + 32

2
1

2
1 xx  (2 marks)

for –1< x < 1 (1 mark)
[7 marks]

(ii) 51
7
1

98
102

98.0
02.1

 (1 mark)

51 =
x
x



1
17 where x = 0.02 (1 mark)

 51 =  7






  32 )02.0(

2
1)02.0(

2
102.01 (1 mark)

= 7.14141 (5 d.p.) (1 mark)
[4 marks]

Specific Objectives: (B) 5, 9, 11; (C)3, 4
Total 25 marks
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SECTION C

(MODULE 3)

Question 5

(a) (i) P  (First card drawn has even number) = 2
1

10
5
 (1 mark)

P  (Second card drawn has even number) =
9
4 (2 marks)

 P (Both cards have even numbers) = 














9
4

2
1

=
9
2 (1 mark)

[4 marks]

(ii) P  (Both cards have odd numbers) =
9
2 (1 mark)

P   One card has odd and the other has even = 







9
221 (2 marks)

i.e. both cards do not have odd

or do not have even numbers =
9
5 (1 mark)

[3 marks]

(b) (i) a)
150
82 = 0.547 [2 marks]

ii)
150
75

150
39
 = 0.76 [4 marks]

iii)
150
27

150
39

150
82

 = 0.267 [3 marks]
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(c) Let T, S and F represent respectively the customers purchasing tools, seeds and
fertilizer.

(i) One mark for any two correct numbers (4 marks)

(ii) a) 5 (1 mark)
b) 10 (1 mark)
c) 5 (1 mark)
d) 15 (1 mark)

(i)

Venn diagram

Total 25 marks

Specific Objectives:  (A) 5,  6, 7, 9, 10, 11, 12, 13

25

25

15
5

S

T F

5

510
10
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Question 6

(a)
x

x
x

23
122
35


 =  0

     642332225 2  xxxxx =  0 (3 marks)

20132 23  xxx =   0 (1 mark)

Subs x = 4,       20413424 23  = 0
   524 2  xxx = 0 (2 marks)

4x

x =
2

242 

61 x (2 marks)

[8 marks]

Alternatively

x
x

x

23
122
35


 =  0 ⇒ 4 + + 4 + 4+ 2 2 1−3 2 =0 (Add rows 2 and 3 to row 1)

⇒(x + 4)
1 1 1+ 2 2 1−3 2 = 0 ⇒ ( + 4) 0 1 02 −1−5 2 − 2 = 0

(subtract columns 2 from Columns 1 and 3).⇒ ( + 4) − ( − 2 − 5) = 0 ⇒ = −4 or 1 ± √6 [8 marks]

(b) tan = (4 + )sec (1 mark)

=

=

∫ = ∫ (1 mark)ln(4 + ) = ln|tan | + (2 marks)
[4 marks]



13

(c) (i) = cos3 + sin 3⇒ = −3 sin 3 + 3 cos 3 (2 marks)

⇒ = −9 cos3 − 9 sin3 (2 marks)

so, + 4 + 3 = −30 sin3⇒ −(6 − 12 )sin3 + (−6 + 12 )cos3 = −30sin3 (1 mark)⇒ 2 + = 5 and = 2 (1 mark)⇒ = 2 and = 1 (2 marks)

[8 marks]

(ii) the auxiliary equation of the different equation is

k2 + 4k + 3 = 0 (1 mark)⇒ ( + 3)( + 1) = 0⇒ = −3 or − 1 (2 marks)⇒ the complementary function is= e + e ; where , are constants (1 mark)

General solution is = e + e + sin 3 + 2 cos3 (1 mark)

[5 marks]

Total 25 marks
Specific Objectives: (B) 1, 5, 6; (C) 1, 3

End of Test
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GO ON TO NEXT PAGE
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SECTION A (MODULE 1)

Answer this question.

1. (a) z = 8 + (8√3)i.

(i) Find the modulus and argument of z. [3 marks]

(ii) Using de Moivre’s theorem show that z3 is real, stating the value of z3.

[2 marks]

(b) A complex number is represented by the point P in the Argand diagram.

(i) Given that | − 6| = | | show that the locus of P is x = 3. [2 marks]

(ii) Find the complex numbers z which satisfy both| − 6| = | | and | − 3 − 4i| =5. [5 marks]

(c) Given ,0,d)8(
8

0

1
  nxxxI xn

n show that

.1,
43

24
1 


  nI
n
nI nn [8 marks]

Total 20 marks
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GO ON TO NEXT PAGE
02134032/CAPE/SPEC

SECTION B (MODULE 2)

Answer this question

2. (a) (i) Show that (r + 1)3  (r  1)3 = 6r2 + 2. [2 marks]

(ii) Hence show that 



n

r
nnnr

1

2 ).12()1(
6

[5 marks]

(iii) Show that 



n

nr
bannnr

2
2 ),()1(

6
where a and b are constants to be

found.
[4 marks]

(b) The displacement x metres of a particle at time t seconds is given by the
differential equation dd + + cos = 0.
When t = 0, x = 0 and

dd = 0.5.

Find a Taylor series solution for x in ascending powers of t, up to and
including the term in t3.

[5 marks]

(c) Given that is the only real root of the equation− − 6 = 0,
(i) Show that 2.2 < < 2.3. [2 marks]

(ii) Use linear interpolation once on the interval [2.2, 2.3] to find another
approximation to , giving your answer to 3 decimal places.

[2 marks]

Total 20 marks
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GO ON TO NEXT PAGE
02134032/CAPE/SPEC

SECTION C (MODULE 3)

Answer this question

3. (a)      Three identical cans of cola, two identical cans of green tea and two identical
cans of orange juice are arranged in a row.

Calculate the number of arrangements if the first and last cans in the row are of
the same type of drink.

[3 marks]

(b) Kris takes her dog for a walk every dy. The probability that they go to the park
on any day is 0.6. If they go to the park there is a probability of 0.35 that the
dog will bark. If they do not go to the park there is  probability of 0.75 that the
dog will bark.

Find the probability that the dog barks on any particular day. [2 marks]

(c) A committee of six people, which must consist of at least 4 men and at least
one woman, is to be chosen from 10 men and 9 women.

Find the number of possible committees that include either Albert or Tracey
but not both.

[3 marks]

(d) A =
1 −1 32 1 40 1 1 B =

−3 4 −7−2 1 22 −1 3
(i) Find AB. [2 marks]

(ii) Deduce . [2 marks]

(iii) Given that =
1 −1 32 1 40 1 1 , prove that ( ) = .

[2 marks]

(e) Find the general solution of the differential equationdd + cot = sin .
[6 marks]

Total 20 marks

END OF TEST
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SECTION A

Module 1

Answer BOTH questions.

1. (a) (i) Differentiate, with respect to x,

y = In (x2 + 4) - x tan' ( ~ ). [5 marks]

(ii) A curve is defined parametrically as

x = a cos' t,y = a sirr' t.

Show that the tangent at the point P (x, y) is the line

y cos t + x sin t = a sin t cos t. [7 marks]

(b) Let the roots of the quadratic equation X2 + 3x + 9 = 0 be o: and f3.

(i) Determine the nature of the roots of the equation. [2 marks]

(ii) Express o: and f3 in the form re", where r is the modulus and e is the argument,
where -1! < e::s 1!. [4 marks]

(iii) Using de Moivre's theorem, or otherwise, compute u3 + f33. [4 marks]

(iv) Hence, or otherwise, obtain the quadratic equation whose roots are u3 and f33.
[3 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
02234020/CAPE 2014
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2. (a)

(b)

- 3 -

Let F
n

(x) = f (In x)" dx.

(i) Show that F (x) = x (In x)" - n F (x).
n n-i

(ii) Hence, or otherwise, show that

(i)

(ii)

02234020/CAPE 2014

F3 (2) - F3 (1) = 2 (In 2? - 6 (In 2? + 12ln 2 - 6.

. / + 2y+ 1By decomposmg 4 2 2 into partial fractions, show that
y + Y + 1

----,,---1__ + 2y
/+1 (/+1?

I

Hence, find f / + 2y + 1 dy.
l+2/+ 1o

[3 marks]

[7 marks]

[7 marks]

[8 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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SECTIONB

Module 2

Answer BOTH questions.

3. (a) (i) Prove, by mathematical induction, that for n E N

1 1 1S= 1+-+-+-+
n 2 22 23

1 1+--=2---2n-1 2n-1 [8 marks]

(ii) Hence, or otherwise, find s.n ~ 00 n

Urn [3 marks]

(b) Find the Maclaurin expansion for

f(x) = (1 + X)2 sin x

up to and including the term in x3
• [14 marks]

Total 25 marks

4. (a) (i) For the binomial expansion of (2x + 3)20, show that the ratio of the term in x6 to

h . 7· 3t e term III x IS - .
4x

[5 marks]

(ii) a) Determine the FIRST THREE terms of the binomial expansion of(l + 2xYo.

b) Hence, obtain an estimate for (1.01)10. [7 marks]

(b)
n! n!Show that ----,------,---,--:-+ ----,-------,-,-~-__,__,_..,_

(n-r) !r! (n-r+ I)! (r-1)!
(n + 1) !

[6 marks](n - r + 1) !r!

(c) (i) Show that the function f(x) = _x3 + 3x + 4 has a root in the interval [1, 3].
[3 marks]

(ii) By taking XI = 2.1 as a first approximation ofthe root in the interval [1, 3], use the
Newton-Raphson method to obtain a second approximation, x

2
' in the interval

[1,3]. [4 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
02234020lCAPE 2014
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SECTION C

Module 3

Answer BOTH questions.

5. (a) (i) Five teams are to meet at a round table. Each team consists of two members AND
one leader. How many seating arrangements are possible if each team sits together
with the leader of the team in the middle? [7 marks]

(ii) In an experiment, individuals were asked to colour a shape by selecting from two
available colours, red and blue. The individuals chose one colour, two colours or
no colour.

In total, 80% of the individuals used colours and 600 individuals used no colour.

a) Given that 40% ofthe individuals used red and 50% used blue, calculate the
probability that an individual used BOTH colours.

[4 marks]

b) Determine the TOTAL number of individuals that participated in the
experiment. [2 marks]

(b) A and B are the two matrices given below.

[

Ix -1 1
A= ~ ~ ~

(i) Determine the range of values ofx for which A-I exists. [4 marks]

(ii) Given that det (AB) = -21, show that x = 3. [4 marks]

(iii) Hence, obtain A-I. [4 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
02234020/CAPE 2014
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6. (a) (i) Show that the general solution of the differential equation

y' +Y tan x = see x

IS y = sin x + C cos x. [10 marks]

(ii) Hence, obtain the partic-l;d~lution where y =k and x = ~ . [4 marks]

(b) A differential equation is given as y" - 5y' = xe5x
. Given that a particular solution is

y (x) = AX2 e" + Bxe5X, solve the differential equation. [11 marks]
p

Total 25 marks

END OF TEST

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

02234020/CAPE 2014
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SECTION A

Module 1

Answer BOTH questions.

A quadratic equation is given by "* + bx + c : 0, where a, b, c e R. The complex roots
of the equation are cr: 1 - 3i and B.

(i) Calculate (cr + F) and (crB).

[3 rnarks]

GO ON TO THE NEXT PAGE

1. (a)

02234020tC4P8 20t6
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(ii)

02234020/CAPE 2016

lOx2+2x+l:0

Hence, show that an equation with roots Lo _, u"O fr ir given by

[6 marks]

GO ON TO THE NEXT PAGE
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Two complex numbers are given as u : 4 + 2i and v : | + 2 \azi

(D Complete the Argand diagram below to illustrate z.

-2 -1
-1

-2

(ii) On the same Argand plane, sketch the circle with equationlz - ul:3.

GO ON TO THE NEXT PAGE

-l
(b)

1

12345678

[1 mark]

[2 marks]

02234020/CAPE 2016
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(iiil Calculate the modulus and principal argume nt of z: [+]

[6 marks]

GO ON TO THE NEXT PAGE
02234020|CAPE 20t6
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A function f is defined by the parametric equations

x:4 cos tandy:3 sin 2tfor0 <t <TE.

Determine the x-coordinates of the two stationary values of f.

-l
(c)

022340201CAPE 2016

[7 marks]

Total25 marks

GO ON TO THE NEXT PAGE
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2. (a)

022340201CAP8 20t6

A tunction w is defined as w (x. v): In I Z:llvg go l} \^rJ,,, ,,,I x- to 
I

Determine 0w
0x

[4 marksl

GO ON TO THE NEXT PAGE
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I(b) Determine ea sin e'dx.

022340201CAPE 2016
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[6 marks]

GO ON TO THE NEXT PAGE
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5x2
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(c) Let f(x) : -212i-3 1o,

(i) Use the trapezium rule with three equal intervals to estimate the area bounded by
f and the linesy : 0, x:2 and x: 5.

[5 marksl

GO ON TO THE NEXT PAGE
02234020tCAPB 2016
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[6 marks]

GO ON TO THE NEXT PAGE

Using partial fractions, show that f(r) : * - ;i

.fti.l

.ei.
*j
-A:l.\r.-.-

..Q..

IL 0223402012
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(iii) Hence, determine the value of f(r) dxI
5

2

[4 marks]

Total25 marks

GO ON TO THE NEXT PAGE
02234020/CAPE 2016
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SECTION B

Module 2

Answer BOTH questions.

A sequence is defined by the recurrence relation u 
n + 1: u, _.r I x(u,)' , where u r: l, ur.: x

and (u,)' is the derivative of u,.

For example,u3: u2*r: ur* x(ur)': | + x.

Given that ur: l3x + I and that u,o: 34x + l, flnd (ar)'.

[4 marksl

GO ON TO THE NEXT PAGE

3. (a)

022340201CAP8 20t6
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(i) Show that S :

-15-

n(nz - l)
J

ililil til tililtil tilil til[]ilil[]!ililflil til

(b) The n'h partial sum of a series, Sn, is given UV S,: I r(r - l).
n

ts:+

[7 marks]

GO ON TO THE NEXT PAGE
02234020/CAPE 2016
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(ii) Hence, or otherwise, evaluate I r(r - l).

[5 marks]

GO ON TO THE NEXT PAGE

022340201CAPE 2016
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(c) (i)

02234020/0APE 2016

Given that"P :r
,C

, nl ,. show that ':P 'P
(n - r)! tr is equal to the binomial coefficient

[4 marks]

GO ON TO THE NEXT PAGE
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Determine the coefficient of the term in x3 in the binomial expansion of
(3x + 2)s.

(ii)

[5 marks]

Totat 25 marks

GO ON TO THE NEXT PAGE

o2234020lcAPE 2016
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4. (a)

o2234020tCAPE 2016

The function f is defined as f(-r):

(i) Show that (x) : (t + Z4!

*4x+ I for-l <x< l.

[3 marks]

GO ON TO THE NEXT PAGE
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The series expansion of (1 +,r)k is given as

t+tGa k(k-l)x2 1 k(k-l)(k-2)x3 a k(k-l)(k-2)(k-3)xa 
"..2t 3! 4l

whereteRand-1 <x<l

(ii) Determine the series expansion of f up to and including the term in xa

(iii) Hence, approximate f(O.a) correct to 2 decimal places
[5 marksl

[3 marks]

GO ON TO THE NEXT PAGE

(}:.
:itt:
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(b)

02234020/CAPE 2016

The function h(x) : x3 + x - 1 is deflned on the interval [0, l].

(i) Show that h(x) :0 has a root on the interval [0, 1].

[3 marks]

GO ON TO THE NEXT PAGE
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GO ON TO THE NEXT PAGE

Use the iteration x with initial estimate x : 0.7 to estimate the rootn+1 
*n'*l 

I

of h correct to 2 decimal places.

IL 0223402022
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[6 marksl

GO ON TO THE NEXT PAGE
o2234020lCAPE 2016
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(c)

02234020|CAPE 2016

IJse two iterations of the Newton-Raphson method with initial estimate x, : 1 to

approximate the root of the equation g(x) : 
"4x-3 - 

4 in the interval ll,2). Give your

answer correct to 3 decimal places.

[5 marks]

Total2S marks

GO ON TO THE NEXT PAGE
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SECTION C

Module 3

Answer BOTH questions.

(a) A bus has 13 seats for passengers. Eight passengers boarded the bus before it left the

terminal.

(i) Determine the number of possible seating arrangements of the passengers who

boarded the bus at the terminal.

[2 marksl

(iD At the first stop, no passengers will get off the bus but there are eight other persons

waiting to board the same bus. Among those waiting are three friends who must

sit together.

Determine the number of possible groups of five of the waiting passengers that
can join the bus.

[4 marks]

GO ON TO THE NEXT PAGE

022340201CAPE 2016
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(b) Gavin and his best friend Alexander are two of the five specialist batsmen on his school's
cricket team.

Given that the specialist batsmen must bat before the non-specialist batsmen and that
all five specialist batsmen may bat in any order, what is the probabiliry that Gavin and
Alexander are the opening pair for a given match?

[5 marks]

GO ON TO THE NEXT PAGE
02234020/CAPE 2016
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(c) A matrix A is given as

-1
J

0

(i) Find the lAl, determinant of A

022340201CAPE 2016
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[4 marks]

GO ON TO THE NEXT PAGE
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(ii) Hence, or otherwise, find A-r, the inverse of A.

[10 marks]

Total25 marks

GO ON TO THE NEXT PAGE
022340201CAP8 20t6
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6. (a) Two fair coins and one fair die are tossed at the same time

(i) Calculate the number of outcomes in the sample space.

(ii) Find the probability of obtaining exactly one head.

[3 marks]

[2 marksl

GO ON TO THE NEXT PAGE
02234020|CAPE 2016
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(iii) Calculate the probability of obtaining at least one head on the coins and an even

number on the die on a particular attempt.

[4 marks]

GO ON TO THE NEXT PAGE
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(b) Determine whethery : Cr* * C{'is a solution to the differential equation

* r" - xy' + y: o, where C, and Crarcconstants'2"

-l

[6 marks]

GO ON TO THE NEXT PAGE
02234020/CAPE 2016
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(c) (i) Show that the general solution to the differential equation

-l

Y:C

3(f+i*:2y(r+2x) is

'.'l 1* * ry, where c e R

[7 marks]

GO ON TO THE NEXT PAGE
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(ii) Hence, given that y(1) : 1, solve 3 (f + x)Y : 2y (l + 2x).

[3 marks]

Total25 marks
END OF TEST

IF YOU FINTSH BEFORE TIME IS CALLED, CHECK YOUR WORI( ON THIS TEST.

02234020/CAPE 2016
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BXTRA SPACE

If you use this extra page, you MUST write the question number clearly in the box provided

Question No.

02234020/CAPE 2016
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SECTION A

Module I

Answer BOTH questions.

1. (a) Find the first derivative of the function f (x): cos ' (sin-' x;

02234020/CAPE20t7

ilfllflItillulllilillilllilffi lllllillllilllillllll
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[3 marks]

GO ON TO THE NEXT PAGE
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02234020/CAPE 2017
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Iffi Hil Iffi [[$ffi IIII ffi ffi IUTHI

[5 marksl

GO ON TO THE NEXT PAGE

A function, w, is defined as w(x,-y): ln 
l# I

(i) Given that X : - + at the point (4, yo), calculate the value ofyo

ffi
L 0223/,02005 J
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[5 marks]

GO ON TO THE NEXT PAGE

(ii) Showthat *-z dt :ooyox qi

022340201CAPB 2017
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(c) (i) Findthecomplexnumbers u=x]-lysuchthatxandyarereal and*=-15+8i

[7 marksl

CO ON TO THE NEXT PAGE
02234020{CAPE,2017
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(ii) Hence, orotherwise, solve the equation z' - (3 + 2i) z+ (5 + i): 0,for z

-l

[5 marksl

Total25 marks

GO ON TO THE NEXT PAGE
02234020/CAPE 2017
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2. (a) (i) Use integration by parts to derive the reduction formula

ffi 02234020/CAPE20t7

(ii) Hence, or otherwise, determine f e3'dx

oI,= { eo' - nln-rwhere ,r:t * 
"^ 

*

I

ffiffimltlmffiffi[tffiffimil

[4 marksl

[6 marksl

GO ON TO THE NEXT PAGE

JL 0223402009
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(b) Calculate

02234020tCAPE 2017

I 0

sin-' x

-dx
Jt -,'

[5 marks]

GO ON TO THE NEXT PAGE
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(c) (i) Use partial fractions to show that

-l

ffi 022340201CAP8 20t7

2l-x+4 I x I
a

,r:+4x x l++ l++

rffi[H[[flilffiffirHffim[]il[]

[5 marksl

GO ON TO THE NEXT PACE

L 0223/,02011 _l
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[5 marksl

Total25 marks

CO ON TO THE NEXT PAGE

-l
rN-'4(ii) Hence, or otherwise, determine J f + 4x dx

022340201CAPE2017
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SECTION B

Module 2

Answer BOTH questions.

(i) Determine the Taylor series expansion about x : 2 of the function
f (x) = ln (5 + x) up to and including the term in x3.

CO ON TO THE NEXT PACE

-l

3. (a)

02234020/CAPE20t7

[6 marksl

ffi
[uruffifltffiItfifiillflffimlfllflr IL 0223r'.02013

HOD
Rectangle



t- -14-

(ii) Hence, obtain an approximation for f (7) - ln (7).

-l

[2 marksl

GO ON TO THE NEXT PAGE
02234020/CAPE20t7
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(b) (i) Use mathematical induction to prove that

13 +23 + +n3: 
Irrrn+ l)2, forn € N

r tffi It[! lll[ llil illll lllll Ilil ffi Ilfl il] ffi [ll

GO ON TO THE NEXT PAGE
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r tilil tilll ililt flil tilil ilil ilfl il]t iltil ilil il tilt

[9 marks]

GO ON TO THE NEXT PAGE

-l

02234020/CAPE 2017
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(ii) Hence, or otherwise, show that I it = (2n + l)2 (n + l)2
2rr+ I

(iii) Use the results of Parts (b) (i) and (ii) to show that

[3 marksl

[5 marksl
Total25 marks

GO ON TO THE NEXT PAGE

I (2i - l)t: (n + t)z (2n2 + 4n + t) .

il+ I

ffi 02234020/CAPE20l7
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Eight boys and two girls are to be seated on a bench. How many seating arrangements

are possible if the girls can neither sit together nor sit at the ends?

[5 marks]

CO ON TO THE NEXT PAGE

4. (a)

02234020tCAPE 2017
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-l
I

Show that the binomial expansion of (l + : x)8 up to and including the term in
xois 8

7735
l+x+-*+-l+-x416 64 2048

[4 marks]

(ii) Use the expansion to approximate the value of ( I .0 I 25)8

[4 marksl

CO ON TO THE NEXT PAGE

ffi
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(c)

022340201CAPE2017

(i) Use the intermediate value theorem to show that f (x) : J; - cos x has a root in
the interval [0, l].

[3 marksl

(ii) Use two iterations of the interval bisection method to approximate the root of f
in the interval [0, l].

[4 marksl

GO ON TO THE NEXT PAGE
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of f (x):-Zf -3x+9.

[2 marksl

(ii) Apply the iterative formula with initial approximation .r, : l, to obtain a third

approximation, rr, of the root of the equation.

[3 marksl

Total25 marks

GO ON TO THE NEXT PAGE

-l
(d) (i) Show that x--, : ,W- is an appropriate iterative formula for finding the rootn+t 1l 2

ffi 02234020|CAP8 2017
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SECTION C

Module 3

Answer BOTH questions.

The following Venn diagram shows a sample space, S, and the probabilities of two events,
A and B, within the sample space S.

s

(i) GiventhatP (Aw B):0.7,calculate P (A only)

[3 marksl

(ii) Hence, determine whether events A and B are independent. Justify your
answer,

[2 marksl

GO ON TO THE NEXT PAGE

-l

s. (a)
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Two balls are to be drawn at random without replacement from a bag containing 3 red

balls, 2 blue balls and I white ball.

(i) Represent the outcomes of the draws and their corresponding probabilities on a
tree diagram.

[4 marks]

(ii) Determine the probability that the second ball drawn is white.

[3 marks]

GO ON TO THE NEXT PAGE

-l
(b)
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(c) Given the matrices I =

(i)

022340201CAPE20t7

i) ,:(i 1i i)( -2
J

show thatl B:201.

[5 marksl

CO ON TO THE NEXT PAGE
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(ii) Hence, deduce the inverse, l-r, of the matrix l.

(iii) Hence, or otherwise, solve the system of linear equations given by

x- y+ I

x-2y+42:5
x+3y+92:25

GO ON TO THE NEXT PAGE

[2 marksl

EH 02234020/CAPE 2017
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illmmlm[mmffimffiffimilll]

[6 marksl

Total25 marks

GO ON TO THE NEXT PAGE

-l
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dy

dx
6. (a) (i) Find the general solution of the differential equation (l + l) + 2xy: 4l;

-l

[7 marksl

GO ON TO THE NEXT PAGE

ffi 02234020/CAPE 2017
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(ii) Hence, given thaty:2 when r:0, calculatey (l)

-l

(b)

o2234020lCAPE2017

(i) Use the substitution u: y' to show that the differential equation
y" + 4y' : 2cos 3x - 4sin 3x can be reduced to u' * 4u:Zcos3x - 4sin 3x

[3 marksl

[2 marksl

GO ON TO THE NEXT PAGE
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(ii) Hence, or otherwise, find the general solution of the differential equation.

GO ON TO TgE NEXT PAGE

-l

ffi 02234020/CAPE 20t7
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[3 marksl

Total25 marks

END OF TEST

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

02234020/CAPE20t7
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