2007 VCAA Mathematical Methods Exam 2 Solutions ‘1 21 ) 1
Free download & print from www.itute.com Q9 k= ,[ ;dx = —I;dx = —[loge x]l =—log, 2 =log, 5
Do not photocopy ©Copyright 2007 itute.com

1

set ==,

SECTION 1: Multiple-choice questions 2
1 21 314151617181 91 10] 11 Q10 f(x) is an increasing function. £(0)=-2, f(1)=e*-3.

A|D|A|JC|D|BJ|A|BJE]JE]E The range of f(x) is [O,e2 —3).
12 [ 13 [ 14 [ 15 [ 16 [ 17 [ 18 [ 19 [ 20 | 21 | 22 - the domain of ”'(x) is [0.¢” -3).
CI|D|/A[B|E|JC|D|]A]A]A]E Let y = e —3 be the equation of f/(x).

y+3=e™, i x :%10ge(y+3)
Ql f(x)=6-2x. 1
12=6-2x, x=-3. <. the equation of f~'(x) is y :Eloge(x+3).
—4=6-2x, x=5.
D is [-3,5]

Qi (e f s> )+4=0,
Q2 f(g(X)): o2eleks 62)\'2+4xf3 (ezx - 4X€2x —1)= 0.
e =1,x=0,

2x _ _ —
03 I[LZ_ 12 jd =j[i2—sec2xjdx ore.—4,.2x—log£,4,x—loge2.
x° cos x X Solution set is {0,log, 2} .

=———tanx .

g Ql2 AS (x)
Q4 f(x)=x>—alx+1, 0 3 i
£(0)=0°-Ao+1=-1, /\
f(B)=3—3+1=25.
Average rate:%(;l):%' \A\ix)

0 3 >

Q5 j(sin2x+24x3)ix=—%cos2x+6x4+c \ x

6 By Graphi Iculator.
6 By Graphics calculator Q13 By graphics calculator.

. .. 1
Local maximum at x = -5, local minimum at x = E .

Gradient is negative for x € (— 5,%) .

X Q14 f(x):logex—3|+6 is defined for x #3.
. Maximal domain is R\ {3} .
The range of fis [2,5].
Q15
Q7 Pr(X <10.5)=Pr(X <11-2x0.25)=Pr(X < - 20) s s s s
=Pr(Z <—2):Pr(Z S 2) y=3x> > y=-3x? —>y:—3(x—3)z —>y:—3(x— )z —4.
Q8 f'(x) is undefined at 2x+4=0,i.e. x=-2. Q16 flx)=(x-a) g(x),
< f'(x) is discontinuous at x = 2. f(x)=2(x—a)g(x)+(x—a) g'(x)

f’(x) = (x - a)(Zg(x)+ (x - a)g’(x)) .

© Copyright itute.com 2007  Not to be photocopied or reproduced by other means  Free download and print from www.itute.com



Q17 E(X)

Il
O C—y
=
7N\
\\_JIT,/
=
I
o t—
N:LXN
=
Il
1
o | =,
1
I
w | A

Q18 Pr(X <x)=0.35, x = invNorm(0.35,130,2.7) =129 .

Q19 a+bh=1-(02+0.2+0.3)=0.3.
E(X)=0a+2x02+4x0.2+6x0.3+8b=5,
~.8p=2, b=025 and a=0.05.

Q20 tanzgzl and 0 e[0,27].
tan—zl,g:£,9:3—ﬂ.

3 4 4
Note: When tangz—l, ?—3%, 9=9—ﬁe[0,27r]

Q21 cos’x+2cosx=0, cosx(cosx+2)=0.
Since cosx+2#0, ..cosx=0.

Q22 Let f(x)=x(x—1) and g(x)= —|x| .

v = 1(g(x)) = g(eXge)~1) = -] ~1)= " +[
Graphics calculator:

g

v

SECTION 2:

1000

2

Qla V=m"h,1000=7m"h, h=
r

QI1b Area of top plus bottom=2x 77> .

Area of curved surface = 2mrh = zﬂy[loozoj - 2000 )
w r
a=209 o e
-
Qlc d—A:—&?OMm et .
dr r dr
1
3
—20?0+47rr=0, P :@, r:(ﬂ} )
r T T
2000 00\
Qld 4, = +27r(5—] =553.58 cm’.
V4

(SOOT
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Q2a When =8, C=1000(cos0+2)* —1000 = 8000

When =16, C =1000(cos47z +2)* —1000 = 8000 .
~.m=8000 for C(¢) to be continuous.

Q2b Use graphics calculator to sketch the middle section.

~c
10*4

Lsooo

¢ (haurs)
A
] 2 4 6 8 10 1z 14 16 18 20 22 24 4

Q2c C,;, =0 when # =10 or 14.

Q2d Use graphics calculator to find the first intersection of the
middle section and the horizontal line C =1250.

t= ? hours after midnight, i.e. 9.20 am.

Q2e
I N I N B Y
N S A
=2 10 2= 14
3 3
<> <>
32 28 _4 4
3 3 3 3

Total length of time =2 x% = % hours.

Q2fi 7(x)= plg* -1),
()= plg-1)=5. 7(2)= plg* —1)=12.5.
STR)_pla-thg+)_

1) plg-1)
ie. E=q+1, g=15. .'.pzizlo.
5 q-1

Q2fii Hence T(x)=10(1.5* -1),
7(4)=10(1.5* —1)= 40.625 minutes.

Q2g
Required time = 40.625+19 + % x40.625=79.9375 minutes.

Available time = % hours = 80 minutes.

Spare time =80 —79.9375=0.0625 minutes=3.75s
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Q3a g(x)=2(x’ - 6x> +8x), g'(x)=2(3x* —12x+8).

Let g'(x)=0, 3x* ~12x+8=0,
6:+2 f
SX=
. 6-243
g(x) 1s maximum at x = 3 .

Q3b Shaded area =

{;[( ol 2 Hmﬂ“m[ |- o +8x)},x}_

0

Q3ci Reflect f (x) in the x-axis, then translate to the left by 3

units.

Y

Q3cii Translate g(x) to the left by 3 units to obtain a new cubic
g(x+3)= 2(x+3)(x+3—2)(x+3—4)
=2(x+3)x+1)x-1).

2(x+3)x+1)x—1).

Another one is & : [— 3,1] — Rk(x)=-2(x+3)x+1)x-1),
which is the reflection of function ; in the x-axis.

function j(x)=

i3] R jx)=

Q4a h(x) =2—¢ ™" isan increasing function. ~(0)=2-¢" =1,

h(2)=2-e. .the range of function / is [1,2 - e’2].

Q4bi The domain of /47" is [1,2—6’2].
Let y=2—¢"" be the equation of .
T =2-y, —x=loge(2—y), x=—10ge(2—y).

-.the equation of 47'is y = —loge(2 - x) or loge(z;j .
— X

wh il 2-e?| > R, hl(x):loge[zl

Q4bii
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Q4c y=xand y=2-e¢
By graphics calculator, x = y =1.8414
Point of intersection is (1.84,1.84).

1.8414

Q4d Area=2x J.(Z—e’x —x}lx
0

2 1.8414
= 2{2x +e™ —%} =2.29 square units.

v

|
20 25 30 t

0 10

Q5b When ¢ =25, y=0.05.

Pr(T <25)=1-Pr(T > 25)=1 —%(30 ~25)0.05=0.875 :%

Qsc Pr(T<15|T<25)=

Q5d Binomial: n=6, p :%
Pr(X 2 4)=1-Pr(X <3)=1-binomedf (6,0.8753)=0.9709.

Q5e¢ Binomial: n=6, Pr(T <b): p

0=Pr(X =3UX=4)=Pr(X =3)+Pr(X =4)
=°C,p*(1-p)+°C,p*(1-p)’

=20p*(1-p)' +15p*(1-p)’
=5p°(1-p)[4(1- p)+3p]
=5p*(1-p)(4-p).

Q5fi By graphics calculator: Q. =0.5887 when p =0.5858.

max

Qsfii Pr(T'<b)=0.5858, . Pr(T > b)=1-0.5858 = 0.4142 .

301

100

2 30
— (30—}t =0.4142 { (3(;;;)} =0.4142.

w'—.

b

2
g 30-0) =0.4142 , where 20<b <30 .

Sb=209.
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