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SECTION A

ANSWERS
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SECTION A

Answer D

Question 1
x(a—x) , the maximum value occurs at the end-point

f:[2a,0) >R, f(x)=
f (2a)=2a(a-2a)=-2a’

Question 2 Answer B
(3,—2) lies on the graph of the function f. The graph of fis translated one unit away

from the y-axis, the point becomes (4,-2), then reflected in the x-axis it becomes (4,2)

then reflected in the line y =x, it becomes (2,4).

Question 3 Answer E

f(x)=asin(%xj, g(x)zatan(%xj and h(x):acosig(x—%n;tf(x)

Both f and h have amplitudes of a and periods 7”=2a
a
=a

g does not have an amplitude and has period

m\alﬁ

Question 4 Answer C
Let f be a function with domain R. The function has the following properties

f'(x)<0 for x<a and f'(x)<0 for x>a and f'(a)=0.
Thenat x=a the graph of f has a stationary point of inflection

Question 5 Answer A
f (x)=u(x)log, (2x) using the product rule

f'(x)=u(x )di[log 2x) |+ u’(x)log, (2x) = @+u'(x)loge(2x)

() +u'(2)1 ge(4):g+3loge(4)=3+3|09e(4)

= 3(1+ log, (4)) =3(log, (e)+log, (4))
=3log, (4e)

'(2)=

http://kilbaha.com.au
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Question 6 Answer B
K 2016 MC —
If x+2a isa factor of
P(X) =x° +6ka’x+4a’ Define ple)=x”+6 & a” x+4 0 oere
p(-2 a) a® (12 k-4)
by the factor theorem P(-2a)=0 .
solve'p(-? a}=0,k]|a>0 Fc=—1 20d g>0
P(-2a)= (—2a)3 +6ka”(—2a)+4a’ 3
=-8a’ -12ka’ + 4a°
=-a’(12k+4)=0
so that k = 1
3
Question 7 Answer B —1*" = : -

f(x)=tan (%Xj has period \ -
=3, since it has an inverse / .

function, it must be a one-one function.
The maximum possible value is a=3. 5

W[N]

Question 8 Answer E

f(x):% and g(x)=% defined on their maximal domains.
domain f =R\{0} range f =R\{0}

domain g =(0,%0) range g=(0,)

f y:%

1 , 1
N X

fr':x== = y'== = y=%

<

so f™(x)=g(x) butonly for (0,)
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Question 9 Answer C

by properties of the definite integral

[7(21 (%) -39 (x)+1)dx =2 f (x) dx—3[ g (x) dx-+[x];
_ZI dx+3j dx+[ ]1=2><4+3><‘3+a—1=a—2

Question 10 Answer C

y =e”* is transformed by a dilation from the y-axis by a scale factor of 2, the curve
becomes y =e®°*, then a translation by one unit to the left in the x-direction the curve

x+1

becomes y =e®***¥ then a translation of two units downwards in the y-direction, the

curve becomes y =g _2.
Question 11 Answer D

f:R>R, f(x)=ax’++bx*—x where b>0.

Since f (x) = x(ax2 +/b x—l) crosses the x-axis once at the origin, and twice more if its
2

discriminant A= (\/5) +4a=b+4a>0. A.and C. are incorrect

Now f’(x) =3ax? +24/b x—1 and there are no turning points, if this discriminant

= (2\/5)2 +12a=4b+12a=4(b+3a)<0 or b+3a<0 D.is correct
B. is incorrect b+4a does not refer to turning points, and
E. is incorrect as b+3a = 0gives one turning point.
Question 12 Answer D

gradient % =4e 2 integrating y = _[4e_E dx=-8e 2 +c.
X

To find ¢, use x=0 when y=4,sothat 4=-8+c = c=12.

The curve is y=12—-8e 2. This crosses the x-axis when y =0 so that

12-8 2=0 = e75=E = —§=Ioge(§J :>X=—2|09e[§)=|099[ﬂj-
8 2 2 2 9

| w
]
=]
=
m

Define}{x]='8' e+

solve((0)=4.c) =12
= Done

Define y(x)=-8 e > +clc=12

solve(y(x)=0x) =2 ln(i]
2
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Question 13 Answer A
Image curve y' =2+ ———
(x'+4)
, 8 =2 4 1
= y-2= ; 7 = J =, 2=, 2
(x'+4) 2 (x'+4) (x +4)
2
y'-2

The original curve is y:i2 sothat y=2—=
X

= y'=
2
' X' 2 0|[x -4
x:x+4 = X'=2x-4, in matrix form = +
y' 0 2|y 2
Question 14 Answer E
y = f (x)=cos(x) using left-rectangles
X 0 | »n | = |«
6|32 L= (1 By Ej £(3+\E)z1.24
o] 2

A= J.OZ cos(x)dx =|sin (x)]og =sin (%j—sin (0)=1

so that L > A over-estimates, as is evident from the graph.

QUGStiOﬂ 15 Answer D 1 FRE > K 2016 MC — ran 471 B9
0406 0.04829
p=04, n=100 —

/ p(1- p ;0 4><0 6 _ 0.04899 normCdf(0.5,%,0.4,0.04899) 0.020614
|

(u=04,0 —0048992
(p >0.5)=0.0206

Question 16 Answer A

ZEN(u=0,0°=1) , Pr(Z<a)=A , Pr(Z>h)=B,where b>a

Pr(a<Z<b|Z<b):Pr(a<z<b):Pr(z<b)_Pr(Z<a)

Pr(Z <b) Pr(Z <b)
_1-Pr(Z>b)-Pr(Z<a) 1-B-A
- 1-Pr(Z >b) - 1-B
© Kilbaha Multimedia Publishing http://kilbaha.com.au
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Question 17 Answer E

f:[0,0) >R, f(x)=xe™

—_____________________________________________|

Definef{x}=x- 9_2'x

1

o)

—

1 2

— f{x} dx

solve (:—x Hx) }=0,x\’

. . 1.
Albert is correct the average rate of change of the function over 0 < x < > is

Ben is correct the average value of the function over 0< x s% is =

1
St

e-2 (e-2)e”

N

2e

Colin is correct the gradient of the function is zero when x =% .

Question 18 Answer A

P the suitcase contains prohibited substances, A activates alarm, using a tree diagram

Pr(A|P)=098
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Pr(PnA)
Pr(A)
B Pr(A|P)Pr(P)
~ Pr(A|P)Pr(P)+Pr(A|P)Pr(P)
1

0.98x
1000

1 +O.1x&

1000 1000

Pr(P|A)=

0.98x

=0.0097
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Question 19 Answer B

Pr(A)=p and Pr(B)=2p,

consider when A and B are mutually exclusive events Pr(Aﬂ B) =0

A A
B 0 2p 2p
B’ p 1-3p 1-2p
p 1-p

Pr(AUB')=Pr(A")+Pr(B)-Pr(ANB)=1-p+1-2p—(1-3p)=1

C.D. and E. are all correct

consider when A and B are independent events Pr( A(B)="Pr(A)Pr(B)=2p?

A A
B 2p° 2p-2p? 2p
B’ p—2p° 1-3p+2p? | 1-2p
p 1-p

A. istrue, B.isfalse Pr(A'NB')=2p*-3p+1 not 2p>-2p+1

Question 20 Answer C

The confidence interval is

and has a width of 2z

Now p=04, z=2576,
0.4x0.6
n

solving 2x2.576 <0.3

Rl P <2016 MC —

invNorm(0.995,0,1)

solve

2- 2596

0.4-0.6

"

£0.3,n]

ran {1 B9

2.57582

n=70.7816

2
N> (%} «0.4%0.6 = 70.78

soO n=71

END OF SECTION A SUGGESTED ANSWERS
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SECTION B
Question 1
a. f(x):4+§+sin(ﬂ—xj
5 5
5 . 5 .
f(5):4+g+sm(7z):5, f(—5):4—g+sm(—7r):3
A(—5,3) , B(5,5)
b. solving f’(x)=%+€cos( c J 0 with 0<x<5 = x=3.01558,
f (3.01558) =5.551
(3.016,5.551)
-4+2 1
. C(5,-2) , D(-5,4 CD)= ==
e C(5-2) . D(-5-4) m(CD)="to—¢
line segment CD y+2:%(x—5) = y:%—s
g:[-55]—>R, g(x):§—3
d, W(x):f(x)—g(x):sin[%xj+7
when sin(ﬂ—szl , x:E W(EJ:S
5 2 2
when sin(”—sz—l , x=—§ w(—§j=6
5 2 2
the maximum width is 8 metres and the minimum width is 6 metres.
5 5
5
e. A= Is(f ) :J w(x)dx:Js(sin(%xj+7de
-5 —
f. (sm +7]dx

© Kilbaha Multimedia Publishing

=1. SK——COS( )+7x5) (—ECOS(—E)+7>< SH =1.5x70

T
V =105 metres®
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Define j{x}=4+£+sin(£] =
5 5
A-5) 3
s) 5
solve(i{ﬂ}c}}=0,x}|0<x<5 x=3.01558
#3.0155762421361) 5.5511
Define gl{jx)=§—3 Done
Define w{x}=j{x}—g(x} Done
tMaz (i) x)|-5<x<5 5
2
W E] 8
2
tMin (w{x) x)|-5 <x<5 5
2
(_5] :
2
5 105.
1.5-[ w{x} dx
5 s
Question 2
a. there is a turning point at S(600,—6) ,so h=600, c=-6 Al
f(x)=a(x—600)° -6 at B(400,-4)
f(400)=—4 = -4=a(-200)' -6 M1
2 1
a= 3 =
(-200)" 20,000
b. f(x)=—=—(x—600)’ ~6
20,000
)=t
10,000 50
f(400)=—20 3 _ 1 Al
10,000 50 50
© Kilbaha Multimedia Publishing http://kilbaha.com.au
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—h

g(x)=px*+gx+r
9(0)=0 = r=0

g(400)=-4 = (1) -4=p(400)° +400q

9'(x)=2px+q
1 1
'(400)=-— = (2) —— =800
§(400)=- 2 = (2) - = =800p+c
. -1
r=0 solving (1) and (2) q P 20,000

h(x)=mx*+nx’
h(400)=-4 = (3) —4=m(400)"+n(400)’
h'(x) = 4mx® +3nx’

1 1

h'(400)=-— = (4) —— =4m(400)’ +3n(400)
(400)=- % = (4) - = =4m(400)’ +3n(400)
solving (3) and (4) m= L , N1
6, 400,000,000 8,000,000
X2
X)=-—
9(x) 40,000
0 2
A=| |- |ax =200 5l
sl 40,000 3 3
4 3
h(x)= X X
6,400,000,000 8,000,000
° x* x3
A = ( — jdx =480 m?
10, 6,400,000,000 8,000,000

since A, <A decide on option 2
alternatively graphically h(x)> g(x) over x (0,400)
so choose option 2 as less excavation.
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2

Define fx)=a* (x-600)%-6

solve{f{400)=-4,a]

Define fx)=a- (x-600)%-6/a=

20000
< () Jpe=t00
dx
Define g(x}=p- x2+q-x+r
solve{g{:0)=0,r}

Define g(x}=p- x2+q X

eql:=g(400)=-4

Z(elv)

dx

eq2 =2 (g()) =2 =400
dx 50

lirlscnlve({g';r J ) {p,q }]
eq2

Define .-’:l{:x)=m-x4+n-x3

eq3-=h(400)=-4

)

eq4:=i{h(x}}=_—1bc=400
dx 50

linSolve({eq3 s {m,n }]
\eq4 |

Define g(x)=p-x2+q-x[v= and g=0

40000

gl ax
100

3

Define .-‘z(x}=m- xtenx |rm2

hlx) dx
400

and n
6400000000

8000000

Done

160000 p+400 g=-4

2 p xt+g

Done
25600000000 m+64000000- p=-4

3 2
4-mx"+3nx

-1
256000000 m+480000- n=—
50

1 1
6400000000 8000000

Done

1600

Done

480
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Question 3
ai.  ALN(u=45000,0°=8,000°)

Pr(A> 40,000) =0.7340 Al
ii.  YZBi(n=5,p=0.7340)

Pr(Y > 3) =0.8789 Al
normCdf(40000, =, 45000,3000) 0.734015
binomCdf(5,0.7340153,3,5) 0.878912

b. BgN(,u:?,azz?)
PF(B >61,000)=0.11 :>PI’(B<61,000)=0.89 :%:1.2265 M1
o}
Pr(B < 42,500)=0.20 _,A2500-u o ang M1
o
solving x£=50,028 , 0 =8,945
the mean is 50,000 km, the standard deviation is 9,000 km. Al
... |
invNorm(0.89,0,1) 1.2265
invNorm({0.2,0,1) -0.8416
61000-m 61000-m
S 1.2265281204161 -1.2265
42500-m 42500-m
=-0.84162123346456 =-0.8416
cotve S0 1 6 and S2500T a6 Loms) $=B045 4088 and m=50028.4561
|

:§=0.72,n=36,z=1.96
36

p
{ P(L=p) P=p)

) p+Z

|

, 0.722 +l.96\/

0.722-1.96

O.722x(1—0.722)]

36

Jo 722x(1-0.722)
36
)

~(0.576,0.869 Al
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26 0.722222
36
0.7222-(1-0.7222) 0.576
0.7222-1.96- —
0.7222  (1-0.7222 0.869
0.7222+1.96 |——— "+
36
zlnterval _1Prop 26,26,0.95: staf results "Title" "1-Prop z Interval”
"CLower" 0.576
"CUpper" 0.869
"B 0.722
"ME" 0.146
" 36.000
d.i E(ﬁ):p:O.? Al
A 1- . .
var(P):p( p):O7X03: ! Al
n 36 1200
ii. 1=np=36x0.7=25.2

o =/npg =/36x0.7x0.3=2.75

Ht20=252+2x 2.75=(19.7,30.7) M1

Y£Bi(n=36,p=0.7)

Pr(20<Y <30)=0.956 Al
731 7
10 10 36 1200
26-0.7 25.200

T i

1200 60

36-0.7-0.3 2.750
25.2+2 2.7495454169735 30.699
25.2-2 2.7405454169735 19.701
binomCdf(36,0.7,20,30) 0.956
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e.. Since the graph is continuous at t =50
f (50) =ax50* =b(100-50) = b=50a Al
Since the total area under the curve is equal to one.

50 100
af "t*dt+b[ "(100-t)dt=1

1 50 1 100
a[—ts} +50a{100t——t2} =1
3 2

0 50
a{[gXSOB]+50K100x100—ExlOOZ]—(looxSO—EXSOZJH =1
w =1 , so a= 3 and b= i
3 312,500 6,250
40
i, Pr(T >40)=1-Pr(T <40)=1- 3 jtzdt=4—97
312,500 625
497
expect 36x—— ~28.6 accept 28 or 29 Al
625
Def'inej{x)=a'x2 Done
Define g{x)=b- {:100—x) Done
50)=g(50) 2500 a=50- &
50 100 125000 a
[ A dﬂ[ glx) dx=1 - +1250- b=1
0 50

125000 a
solve +1250 b=1and b=50-a,{ab }
3

Alx), 0=x=50

Define 77(x)= a and b
“ el 50=xs100 " 312500 6250

40
1—[ j{x} dx|a=

0 312500

497
625

100
36 | £1lx) dx

40

36

© Kilbaha Multimedia Publishing
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a and b
312500 6250

Done

497
625

28.627

28.627
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iii.  graph, correct scale, shape, continuous at (50,%) =(50,0.024), Gl
must show zero for t >100 and t<0 Al
P N
S0
0.0321
0.0244

0.0167

0.0087

-30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110

EF)> K2016Q3 < rao {11/ B9

0.01 -
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v.  E(T)=—— j t*d —j t(100—t)dt =55 Al
312,500 70
E(T?)= o [t dt + —— ["'t* (100t)dt = 3350
312,500 70 6,250 750
var(T)=E(T?)~(E(T))’ =3850-55° =325 Al
v.  sd(T)=+325=5/13
4+ 20 =55+1013 = (18.944,91.056)
Pr(u—20<T < u+20)=Pr(18.944<T <91.056) M1
__3 [ tat 3 ™™ (100-t)dt
312,500 J18.94 6,250 750
=0.959 Al
vi. e > [t dt=2-04 M1
312,500 70 5
the median satisfies iJ'm(lOO—t)dt =0.1
6, 250 750
solving gives the median as 54.356 thousand km Al
100 55.000
e 72(x))
0
100 2250.000
(2 7160)ax
0
3350.-(55.)2 325000
t1:=55.-2- [325. 18.944
t2:=55 +2- 325 91.056
12 0.9520
71l dx
t7
([m m=54 3565
FAN solve[ ff{x) dx=0.5,m]
o
2
J‘{X} Sy 212500 >
([ m R m=54.356
solve[ elx) dx=0.1,m]|b= " and 50<m<100
Jz0 6250

4
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Question 4

a.l.

© Kilbaha Multimedia Publishing

f(x)=x(x+a)(x-a)=x(x’-a’)=x*-a’x , where a>0
f(k)=ki-a*%k f'(x)=3¢-a® , f'(k)=3*-a’
Tangent y—f (k)= f'(k)(x— )
y—(k®-a’k)=(3k*—a’)(x—k) or y=(3k’-a’)x-2k®

crosses the x-axis at x=a when y=0so (3k*-a’*)a—2k’=0

3k’a-a*-2k*=0

solving fork = k:—% since k<0

J3a

f'(x)=3x"-a’=0 = x= +—

increasing f'(x)>0 = (—oo,—ﬁj U(@,oo]

3 3

a translation by d units parallel to the y-axis ( or away from the the x-axis )

\3a Zasﬁjand (ﬁa _2a3\EJ
3 3

turning points of f (x) areat (— 5 3

{‘\Ea"” 2a39J§J and (ﬁa’d_ 2a3\/§J

3 9

turning points of g(x) are at

for one x intercept, we require

3 3 3 3
2a9\/§>0 = d>2a9\/§ or d+2a9\/§< 2a\/§

9

3
2a9\/§ -0

d- 0 =>d<-

for three x intercepts, we require d — <0 and d+

_2a3\/§ d< 2a%\/3
9 9
by symmetry A:fa(XB—azx)dx=64 and A:J'Oa(xs—azx)dx=—64

0
Fx“—lazxz} =0- (E 4—1aj 1a4 64
4”277 ], 4° 27 )74

a* =256
a=4

2a%\3
9
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Mathematics Methods Trial Exam 2 2016 Solutions Section B Page 20

Def'inej(x}=x- (x—a}- (x+a} Done
mngentLine{f{x),x,k} -[a2—3' k2]' -2k
solve{-(az—?r 12)-x-2 k3=0,k}bc=a = or k=a
2
)
dx
solve(i[}{x}FO,x] x=a. J3_ or x= = J3_
dx 3 3
d . \ —y 2 . 2
solve(—{f{;c)_}zo,x)|a>o xs—2"_ and a>0 or x2——L and a>0
dx 3 3

3

4'_Q_J§] 2a3 3

3 9
ad a3 9 g3 3
solve(d: 2a J3_ =0 and 4 2a JS_ <0,d za 2 d= za J3_
9 9 9 9
o a=4
solve j{x} dx=64.ala=0
\J a
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Page 21

Question 5

a. by similar triangles %:ﬂ

L-h
h(r-b)=(a-r)(L-h)
hr—hb=aL-Lr—ah+hr

ah—-bh=alL-rL
h(a-b)=L(a-r)
he L(a-r)
a-b
2 —
b. V= zrth="" L(a r): 7L (arz—r"“)
a-b a-b
d—v=”—L(2ar—3r2)
dr a-b
. dv 2
C. for maximum volume E:O = 2ar—3r°=r(2a—-3r)=0
since a>0 ,b>0,r>0 = rzz—;
2a

alsor-b>0 > b<?

d. Now when r:2—a = =
3 a-b 3(a—h)
2
V=rnr*th=r 42 al
9 ){3(a-b)
B 4acrL
_27(a—b)

END OF SUGGESTED SOLUTIONS
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