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SECTION A
Module 1

Answer this question.

1. (a) (1)  Using the substitution y = ¢, or otherwise, solve the equation
e” —21le"— 100 =0.
32— Zld =100 =0
Ly «4){y - 2s) =0
ys-ooym»
€£.
e =9 =28
Invelid In PXUEY A
L= |na2s
[6 marks]
GO ON TO THE NEXT PAGE
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(i1))  Solve the inequality |[x+5|>|3x+2]|.

xtS > 3xCte tS < - (axty)
& -2y -
255 wx <o
=7 x&-1

[4 marks]

GO ON TO THE NEXT PAGE
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(b) Let p and q be two propositions. Provethat(pVvVqQ A~p=~pAq.

Cpya)a~p

=~p A (F\;q/) Commutakive
=bpa p) N (-«P A q/) Digtribubive
o \(~prg) Complement
= ~png Absorpbian

[6 marks]

GO ON TO THE NEXT PAGE
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() Use a direct proof to show that the sum of two odd numbers is even.

[et 2641 be ore odd number o0ET
| abl M the second 0dd number bee
! (

20+ +2bt!

=20t 2bt 2
=2(otbt
2. The su.n\o(‘— 2 odd numbess is evea-

[4 marks]

Total 20 marks

GO ON TO THE NEXT PAGE
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SECTION B
Module 2

Answer this question.

(a) (1) Express cos 6 — \'3 sin 6 in the form r cos (0+a), wherer>0and 0 <o <.

C= Jl"f () =2

() -3
cos i - {3 sinb= ncos (O+ 1;:)

[4 marks]
(i1) Hence, or otherwise, find the general solution of the equation
cos 0 —\'3sin =0,
2co8 (4 g) -0
cos(b + g_): 0
when ac=1if_ '3—‘5 cosxX =0
. D+ -r_g - ‘EL' 9’ +§'r"- £y :.3;__"
b=T A
Grenersl Solublons : b- {1;’.+anf ne 2
M pontr
[4 marks]

GO ON TO THE NEXT PAGE
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(b) Two lines L and L, are defined parametrically by

L:x=1+¢t y=2+4t z=—t
and
L:x=2u, y=3+u, z=-2+3u

where ¢ and u are scalars.

(1) Find the vector equations of L and L..

(5)-()+(:
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GO ON TO THE NEXT PAGE
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(i1) Hence, or otherwise, determine whether the lines intersect, are parallel or are
skewed.

Show ALL working to support your answer.

() l4)- (3l

H—E:D‘\'?—U\ O — E= 2wu-1(
seqb=3tw @
o- b= -2t3n ®

sub () nto @
2+ (2w 7344
1tFu-Y = 3FU

M S
w -2

?—
sub O inbo ®
(21 = -243u
2t =- 213
3=Sw
- |
Tht |lneg are not povollel since (j') e ndt 6
mulkiple of ( z . There ig no solution 10 the

¢ skeed -
Sy Stem of e@u&buons sp the Unes are ske

GO ON TO THE NEXT PAGE
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[9 marks]

Total 20 marks
GO ON TO THE NEXT PAGE
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SECTION C
Module 3

Answer this question.

3. (a) Diagram A below, not drawn to scale, shows the design of a trough. The cross-section
of the trough, which has the shape of a trapezium, is shown in Diagram B. All lengths are
in metres.

w4+ 28inb
A < B

Y j— H

\\ 4

The trough must be made using the dimensions shown, but the angle & may vary.

c,osg':_h_ = h:(‘,ose'
]

S\\r\9'= o = o°c s.‘AQ
)
Area = ws@(lf- L+ 1sin9)
>

Volume = ,OZQ_%_Q (1+ a.s;ne):l

10 cosf (1+3inb)

)

GO ON TO THE NEXT PAGE
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1) Given that the volume, ¥, is the product of the cross-sectional area and the length
of the trough, show that

V=10 cos@ (1 + sinb)

02134032/CAPE 2016

[5 marks]
GO ON TO THE NEXT PAGE
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(ii)  Hence, or otherwise, determine the MAXIMUM possible volume of the trough
J= 0cosdi+sinb)
o
av - -tosir\e(lfsmg) + IowSB (CDS )
46 o 25
Mo mpam > 0 =IO sinb - 1DSin B +10cos
oeceuwrS when
av .o 0 cosh - 10 3} ntf -0 Sinp =0
1 ID[\ n 9) - 10Sin ) Sm& (o) ‘ (_’D)
sihd=0 ~
[0-10Sin"0 — 10Sin b - 10 sl
28in%D +sinB-1=0
(zstnB_()(s}ne L
staB=-1
sinb = -‘.;_
R-A =Sin '.L,,)=I—r B—:‘SLE
b
:f= I
I:f s
':ﬂ/"'__’_( - ﬂ.
T:0 b= =
Sub tn B
eoch valune| when B =f_£,
Oﬁ B",'O \[=|oc08(%)((+3?n‘1[l:.»': 13 é—S\G‘Xiﬂ\M
cermi olume
o\e,(,efmn\c, en B 511'
MOt MUumy,y o I) .
volume \)—-(OOOS —’b‘((fsln( ) 3
whea O ° {
3T -
V= |oc,os(-—‘1:)(l+3¥r\( 7_)) =0
GO ON TO THE NEXT PAGE
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[10 marks]
GO ON TO THE NEXT PAGE
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(b)

Calculate the area enclosed between the curve y = x* and the line y = 4.

2
=X

g=x' /“

9= \ / 9=
x = //

x=fq | /

2 1 ld ~2 2z
ﬁrux:j-l‘-f dac-\g_,._x *
=\SL Y- da

-L L
- xs
Rl ¥

f- 2] [ L—g]

= o -]-&
2 2
= 32

3

[S marks]

Total 20 marks
END OF TEST

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