Mathematical Methods 3/4 Trial Exam 2 Solutions 2006
Free download and print from www.itute.com
Do not photocopy ©Copyright 2006 itute.com

SECTION 1
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Since e* #0,

Q2 3cos(7x)+1 is an even function. If x = aand x = b are the
first two positive solutions to 3cos(7x)+1=0, then x = —a and

x =—b are the first two negative solutions. Hence the sum = 0.
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Q4 For f(x) to be defined, (erl)2 >0, . x#-1.

Q5 |2x—1/<1 is equivalentto (2x—1)* <1, (2x-1)* -1<0,

[(2x—1)-1](2x-1)+1]<0, - 4x(x-1)<0, ~0<x<1.
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Q7 Fromgraph’ b:_§3 0223 '.'y:a(x__j +2.

2
The graph passes through (0,0), .. 0 = a(o _%) Y

8
25"

Q8 Transformation of y = |x| : From graph, y = a|x - p| +3.

The graph passes through (0,0), 0= a|— p|+3, cap+3=0,
3
a=-—.
p
Hence y:_MH:3{1_|X—P|]:3{1_|p—x|].
p p p

Q9 Any relation has an inverse.
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Q10 f(x)_)f[H%j_)f(H%)_%_){f(H%)_i}

g(x):—f(x+%j+% :—[—(H%)Z +(x+%ﬂ+%:x2.

Q11 Use graphics calculator to display y = x + sin(%) . In the
interval [0,4], the local minimum value is 1.7895 and the local
maximum value is 2.2105. .. x + sin[%) —c =0 will have

more than one solution if 1.8 <¢c<2.2.

Q12 Use graphics calculator to display N =5x2%", determine
dN dN

— att=10. —~=0.7.

dt
Q13 At6.00am, t=6, h=1.5+0.6cosz =0.9.
At 8.00 am, t =8, h:1.5+0.60058%:l.2.
1.2-09

Average rate = =0.150.

Q14 Total area= —j (f(x

)dx+_|‘] x

= J.: (f( )dx + J. )dx
Q15 JOI 2(x = f(x))dx = 2j £(x))dx = Ul xdx — JZ f(x)dxj

_ 2{7} AR = 1- 2(F() - F(0) = 1- 27()+ 2F(0).

ol )

Sx)= %sin@ o f(a)= ESI (zj

Q16 For 7 <x <37 f

2

Q17 Let f(x)=+x, f(x)= j— a=16, h=-
V15 =416+ 1 ~ 16+ 1x =4-0.125=3.875.

2\@

Q18 Check the gradient of the curve. As x > -, f ’(x) -0
As x > o, f '(x) — 0. Gradient is always negative. Slope is
steepest (most negative) at x = 0.

Q19 Graph becomes more symmetrical as n increases. Graph
becomes more asymmetrical if p increases or decreases past 0.5.
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Pr(X >1)
_Prx=1)+Pr(x=2) 07 7
- Pr(X >1) 09 9

Q21
Pr(X > p+8)=Pr(X > u+20)=Pr(Z >2)=1-Pr(Z < 2).

Q22 fksin(zzx)dle, [M} =1,

V4
—kcos(27z)_—kcos(7z)_l _Zk—l k===
V4 V1 S T2
SECTION 2

Qla. f(x)=(x+b) +c=x>+3bx> +3b°x+b* +¢
=x’—6x*+12x+p, . 3b=-6 and b’ +c=p,
~b=-2and c=p+8.

Qlb. x*—6x*+12x+p=0, . (x-2) +p+8=0,
()6—2)3 :—(p+8), .'.x—2=3\/—(p+8)=—3\/p+8,
x =2-3/p+8, which is defined for all real p.

Qlci. For f(x)=(x-2) + p+8 to have a stationary point on
the x-axis, p+8=0, p=-8.
Qlcii. \V

(©, 8)<

0 2, 0) X

Qld. Since f(x)=(x+b) +c,
.'.f(x—b):((x—b)+b)3 +c=x"+c,
.'.f(x—b)—c=x3.

Compare with f(x+u)+v:x3, u=-b=2and
v=—c=-p-8.

Qlei. For p=-7, f(x)=x"—6x* +12x+ p=(x-2) +1.
Equation of function £ y = (x-2)’ +1.

Equation of function f™': x = (y - 2)3 +1. Express y as the
subject of the equation, x —1 = (y - 2)3 , y—2= 3x/Tl s

y=3x-1+2. .'.f_l(x):\/3 x—1+2.

Qleii. y=% —1+2=(x—1)§+2,
dy 1 2
_— = — —1 =
dx 3(x )3

. Maximal domain is R\ {1}

2

3(x - 1)5

QIf. The graphs of g(x)=(x-a) +a and g'(x) are shown
below.
4

The total area of the enclosed regions is the same as the total
area enclosed after vertical and horizontal translations by «.

A
s, V=X

N\
v

1
Total area :4><J‘01(x—x3)dx:4{§—§} =1.

0

Q2a. P(t)=Ae™ . At1=0, P(0)=Ae’ = 4.

Q2bi. P(t)= Ae™™, ar =—ade™™ =—-aP, .. ar
dt dt

Q2bii. Since Ci—f o« P, .. % is halved when P is halved, i.e.

1 1 1
P=—A4..—A=Ade ™, e ==,e" =2, at=log,?2,
2 2 2
1 2
,_log,2
a

Q2ci. D(t)= P(0)-P(c)=4-P(z).

Q2cii. 4= D(t)+ Pt), =l 7,

il — D) D(r)

=—=<+1, ~.at=log,| —7<+1 =—log,| —<+1]|.
P(t)+’ at = log, Pt)+],t aog{Pt)+j

© Copyright itute.com 2006  Not to be photocopied or reproduced by other means  Free download and print from www.itute.com



Q2d1 Q3dii. Use graphics calculator to sketch

t= —log t + 1 —log,(0.0196 +1) =1.40x10° o =tan" [wj —tan' (@) . Find x where maximum «
t 1 39x10° X X
occurs, x =949 m.
Q2dii. Let r—ﬁ, :—10g (r+l) dr =;. 180°
P() dralr+1) Q3diii. @ = 0.052656° = 0.052656 x ——— = 3.02° .
A Lp o A 0.00130 ~9.17x107. i

d +1) 1.39x107(0.0196 +1
" a(r ) * ( ) Q3div. For x 22000, « is maximum at x = 2000,

o = 0.040794 x 130
Q3ai. 5000 7

=2.34°.

500 -
- Q4a.
Pr(4.95 < L < 5.05) = normalcdf (4.95,5.05,5.00,0.02) = 0.988

tan @ = ﬂ, 68 =0.100 . Lower bound for fis —0.100 .
5000

Qdb. Pr(3.92<d <4.08)= | 750(d ~3.9)4.1-dYid
h—500 = 0.944 (by graphics calculator)

Q3aii =tand, .. h =5000tan & + 500 .
Q4ec. Proportion acceptable = 0.988 x 0.944 = 0.933,
.". proportion unacceptable =1-0.933 = 0.067 .
Q3b. /2 =5000tan 6 + 500, D 5000sec® 0 = 50(2)0
do cos” 4 Q4d
Related rates: ﬁ = ﬂ X ﬁ , ﬁ = 50(2)0 x ﬁ . L L
do —dtdt cos" 6 dt d 0933 | 0.011 | 0.944
Hence do _ cos’ @ Xﬁ d 0.055 | 0.001 0.056
dr 5000  dt 0.988 | 0.012 1
dh . do ) . . 0.055
I — tant, then — . Required proportion = ——— =0.821.
Q3c = is constant, then = oc cos” 4 q prop 0.067
Since —0.100< 0 <, - cos® @ and hence 42 is maxi
mnce — 0. S0< E, .. COS and hence ; 1S maximum Q4e 95% %20 =19 .
when 6 =0. Binomial distribution: n =20, p=0.933, x>19,
Pr(X >19)=Pr(X =19)+ Pr(X =20)=0.3588 +0.2498 = 0.609
Q3di.
N Q4f. Pr(second inspection) = 0.609x 0.3 +0.391x0.9 = 0.535
' \\ Pr(no second inspection) =1-0.535 = 0.465 .
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X
tan 6, :@, 0, = tanl(wj.
X X

tan 6, :@, 0, = tan'l[@j.
X x

La=0,-6,= tanl(loooj—
x

(=)
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