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SECTION A
Question 1 Answer E

The graphs of tan do not have an amplitude. A. and B.
All of C. D. and E. have an amplitude of b.

OnlyE. T _2z b has a period of b.
2z
b

Question 2 Answer B
p(x)=x*+bx*+cx+5

p(1)=6 = 6=1+b+c+5=6

() b+c=0
p(-2)=0=-8+4b—-2c+5=0

(2) 4b-2c=3

(2)+2x(1)6b=3

bzl, c:—1
2 2

are incorrect.

Ll 1.1

K Exam 2 20189 —

3.1

Define plx)=x? +8+ x2+¢- x+5

o(1)=6 btc+6=6

p(-2)=0 4 b-2-c-3=0

solvelp(1)=6 and p(-2)-0,{ b.c })
Lande-2

Question 3 Answer D

f(x)=log,(x—a)
has a maximal domain x> a :(a,oo)

Question 4 Answer A
g(x)=fF1(x), f(1)=2,9(2)=f*(2)=1

b K Exam 2 2019 —

: 2.1 |34

domain{ln(x—a},x}

f(g(x))=f*(f(x))=x differentiating using the chain rule
9'(x) f'(9(x))=1
=%
T ()
, 1 1 -1
SO @) T s
Question 5 Answer D

f(x)=e"+e™, f'(x)=e"—e*=g(x) A istrue

g(x)=e"—e™, g'(x)=e"+e*=f(x) B.istrue

[f(x)]2 (ex+e‘x)2:ezx+2+e‘“=f(2x)+2 C.

[a(x)]

is true

=(eX —e’x)2 =e”-2+e™ =f(2x)-2 D.isfalse

f(x)g(x)=(e"+e™)(e* e )=e”-2+2+e™ =e™+e™ =g(2x) E.istrue
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Question 6 Answer D

f (x)=x*—bx

f'(x)=3x*—b=0 for stationary points x:i\/g:i@

f'(#2)=0=12-b = b=12. A.iscorrect
f(2\/§)=(2\/§)3—2\/§b=0 —b=12.

f(—2\/§)=(—2\/§)3+2\/§b:0 =b=12. B.is correct

There is a stationary point of inflexion at x=0. E. is correct

J3b

For x E[_OO’_TJ the function is one-one. C. is correct

V3 30

When x e (—T : TJ the function is decreasing. D. is false

ran {1 F3
Definej{;(]=x3—b-x {:'2,16) S i fl'[x]|=x3—h-x
salve(d2- 3 )-0,5) b=12 \
solve(d-2 2 )=0,5) b=12 '
X
solve(itﬁ;'c):}=0,b]u=2 b=12 = (-203,0) g
dx
d ¢ b=12
solve(def{x)}=O,b]Lx=-2 s
Question 7 Answer E AR K220 T
r(8)—r(4 _ B6-78 2
¢ (6) (8)-r(4) _86-78 _, :
8-4 4 _
Question 8 Answer B 4 (78+86+68+60) 1168
16 16 100
IO r(t)dt=4[78+86+68+60]:1168 1_16 (30+3S_E_CDS(Z;;]]M
Question 9 Answer A 0
16
in 30+357zcos(ltj dt =100
16-0 ), 32
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Question 10 Answer C
y = Ioge (COS (ZX)) K Exam 2 20189 — F’-"‘-Um m
dy —2sin(2x) e 2 tan(2-x)
2L - 7/ 2tan(2x)=2 A —(n(cos(2-
dx  cos(2x) (2x) dx[ a{ecs(z))
tan (ZX) =1 solve{-2- tan{:2- x}=2,x} - {4 nI—l}- b1
8
2X=nrx _r
4
_hr
2 8
VA
X=—(4n-1
~ (4n-1)
Question 11 Answer E

f(x)=2-3g(x) and [ g(x)dx=3 then
J(F 00+ g(x))ax

=[*(2-3g(x)+g(x))dx=[" (2-2g(x))

=[2x]', -2’ g (x)dx = (8~(-2)) +2], g (x) ox

=10+2x3=16

Question 12 Answer C

£(x) :{ X 0<x<2 s [ e. > KExam22019 <
5—X 2<Xx<5 | 2 osnes

lim f(x)=4 , lim f(x)=3 penes IM:[J;_;,EQXZS

x—>2~ x—>2"

0

5 43
.. ) 1 ‘ —
The function is not continuous at x =2. = J 1) dx 30

The average value does exist.

f_:iUO5 f (x)dx}

5-0
:%ijz dx+LS(5—x)dx]

_1(§+gj_4_3
5(372) 30
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Question 13 Answer A

f(x)= Ioge[ ! J:%Ioge(g(x))

g'(x)=-29(x) f'(x)

g'(4)=-29(4) f'(4)

Now f (4)=2=—%Ioge(g(4)) ,g(4)=¢"
9'(4)=—2e*x 3=6e" =e£4

Question 14 Answer D

f(x):\/m and g(x)=x*+b
t(x) | a(x)

domain [a oo) R

age | [00) | o)

For the function f(g(x)) toexist range g < domainf = [b,)c([a,)
Sothat b>a or b—a>0

Question 15 Answer E

The function, y =log, (x+1), when y=2, 2=log, (x+1) =x=e’-1

The inverse function f™: x=log,(y+1) = y=f"(x)=e*-1

The area bounded by the graph of y =log, (x+1)
the y-axis and the line y =2, is equal to J.:(ex —1)dx :

The area bounded by the graph of y =log, (x+1)

the x-axis and the vertical line, is equal to
21

I: log, (x+1)dx.

The total shaded area is the area of the rectangle and is al+a2 2. e2_3

equal to 2(e” -1).

Amanda, Breeanna and Chloe are all correct.
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Question 16 Answer B
n=81, p=0.1 , 95% z=1.96 invNorm(0.975,0,1) 1.95996
1- o (1-01 0.165333
0+7 p(n p) 014196+ [=———
f 0.1- (1-0.1 0.034667
0.1+1.96 0.18><10.9 0.1-1.96- —

(0.035,0.165)

Question 17 Answer C

y =~/x is transformed into

y= 2% by a dilation by a scale factor of 2 parallel to the y-axis,

y =—2/x by a reflection in the x-axis,

y= —Zﬁ by a reflection in the y-axis,

y= —Zm: —2J2=x by translation of 2 units to the right parallel to the x-axis.

Question 18 Answer A

The original curve y = tan(x) is transformed into the image curve with equation

y’=4—4=4+3tan(xz—%j
tan(xj
2
y__4=tan(i_£]
3 2 2
y=Y=% . X_z

3 T2 2
y'=3y+4 ., X'=2x+7x

} . . X 2 0| x T
in matrix form this becomes T = +
(RIS N

© Kilbaha Multimedia Publishing https://kilbaha.com.au
This page must be counted in surveys by Copyright Agency Limited (CAL)
http://copyright.com.au



https://kilbaha.com.au/
http://copyright.com.au/

2019 Kilbaha Mathematical Methods Trial Examination 2 Page 9
Detailed answers

Question 19 Answer B

X =Bi(n,p) , Pr(X =X)=@ p*(1-p)"”"

and Pr(X =0)=(1-p)" , Pr(X=1)=np(1-p)"
Pr(X =1NX >0) Pr(X =1)
Pr(X>0)  Pr(X>1)
_ Pr(X=1) nmp(t-p)"
1-Pr(X=0) 1-(1-py

Pr(X =1|X >0)=

Question 20 Answer C

D Pr(X=x)=1

(1) a+b+c=1

E(X)=Y xPr(X =x)

eqli=a+b+c=1 a+b+c=1

(2) —a+c== 1 1

4 eq 2i=c—a=— c—g=—

_ 2 _
= x*Pr(X =x) - -

egii=a+c———=— g+e———=—
)=a+c 16 16 16 16

var(X)=E ( X? ) -(E(X ))2 linSolve {ZZ; dabe }} {0’%&}

1 2 3 \eg3 |
(_j _3
4

END OF SECTION A SUGGESTED ANSWERS
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SECTION B
Question 1

a. f (x)=x*+bx*+cx+d
f'(x)=3x*+2bx+c =0 for stationary points
A=(2b)" -4x3xc=4b"-12c = 4(b* - 3c)

- —b+JA —2b+2b?-3c
6

2a
’ 2
x:w since g>p , q<0 so
fZ ¢2
q:—_b+ ::) - , p:—_b_ :? ~% and b2>3c
b q__z_—b+x/b2—3c p__6_—b—«/b2—3c

3 3

Jb?—3c=—6+b=6
144-3c =36

3c=144-36=108

c:%:%
3

C. f (x)=x*+12x* +36x+d
f(-2)=d-32 , f(-6)=d
P(-6,d) , Q(-2,d—32)

Page 10

M1

Al

Al

Al

Since the graph crosses the x-axis three times, d >0 and d —32 <0 so that

0<d<32

Define f1 (x):x3 +12-x2436- x-+d

=71t
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d—(d-32) 32
d. m(P _—=—=-3
(PQ)= —6— 2 —4
L(x): y—d=-8(x+6)
L(x): y=-8x+d—48 Al
e. R( o+ 2 d+d2 32} . R(~4,d-16) Al
f. f (—4)=(-4)" +12x(~4)’ +36x 4+d =—64+192-144+d
f(—4)=d—16 , so R lies on the graph of f. Al
f1(-4) d-16
Define ﬂ(x):*S-x+df48 Done
solve[ﬂ(x):ﬂ(x),x) x="6 or x="4 or x="2
g. The point R is the point where a tangent crosses the curve.
The line joining PQ is not the tangent to the curve at R, but the minimum gradient
occurs at R.
Let m= f’(x) =3x*+24x+36 , z—m =6X+24 =0 for maximum or minimum gradient
X
= x=-4 , f'(-4)=3x(-4)"+24x 4+36=48-96+36=-12
The minimum gradient is —12 Al
h.i. A:jxp(f X)—L(x))dx
A = [ (X +12x* + 44x+48) dx
X1=-6,x2=-4, m=44,n=48 Al
hii. A=4 Al
oA=L ()
A = —L (x*+12x° +44x+48)dx =4 or by symmetry Al
f1lx)/2(x) ¥ +12-x2+44- 148
4 4
(x3+12-x2+44- x+48)dx
6
2 4
- (x3+12-x2+44- x+48)dx
4
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Question 2

a. f(x)=a(x—h)2+k for 0<x <200,
A(0,120) , f(0)=120 = 120=ah’+k
B(100,140) since it is the maximum turning point,
f(100)=140 = h=100 , k =140
C(200,120), f(200)=120 = 120= a(lOO)2 +140
a(100)° =20

-20 1

~10,000 500

b. 1 of a period 1><2—7T=D=160 = n=320
4 4 7w 2

n

Page 12

Al

Al

Al

the gradient function g'(x) = %cos(%(x—a)} has a maximum at D(360,185)

9'(360)=0 = cos(%(%O—a)J =0= cos(%)

360—a =160
a =200

g(x)= psin(%(x—zoo)]ﬂ

Al

C(200,120) , g(200)=120 = 120=psin(0)+r=r so r=120

D(360,185) , g(360)=185, 185= psin(%]+120= p+120

p=185-120
p =65

C. D(360,185) , h(360)=185 =185= s\/c+360d — 3607

E(500,0), h(500)=0 = 0=svc+500d —500?

since it is smoothly joined at D, h'(360)=g'(360)=0

s(d —2x)

2Jcrdx—x?

now h'(x)=

d=720

Al

M1

h'(360)=0 = d—2x360=0

Al

substitute d =720 into S«/C +500d —500* =0 = ¢=500"-500x720=-110,000

substitute d =720and ¢=-110,000 into 185= s«/c +360d —360° gives

~ 185 37
J-110,000+360x 7203607 28
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d (x-100)" +y?=50° Al

e.i f(x)=—5—(1m(x—100)2+140 , g(x)=655in(3—72[0(x—200)j+120

h(x)= 2—24720x 110,000 x?

the neck is a rectangle length 400 by 100, the area of the circle is 7r><(50)2

the total amount of wood required is
200

A=400x100+ 2“0 f (x)dx+j23§;g (x)dXJrE;Oh(x)dx}—;rxSO2 Al

'

+ 40,000-2,5007

360

200 500
J (—i(x—100)2+140jdx+ 65sin[l(x—200)j+120 dx+J (g\ﬁZOx—ll0,000—xzjdx
, | 500 - 320 28

360

ii. 177,804.67 cm? Al
f2x) 2 gy
— +—+120,0=x=200
500 5
ﬂ(x) C[mex 3w
120-65- sin|——+—|,200=x=360
320
file) 37- j*x2+720- ¥—110000
,360=x=500
28
200 360 500 177804.67
2| 26) de+|  f1l) dxe+|  p3lx) dx[x- 50%+400- 100
0 200 360
f x(t) = Re* cos(mxzt)
x(0)=R=—— =001
100
v(t)= % = Re" (k cos(mzt)—mzsin(mzt))
v(0)=Rk =400 = k=—29 __ 40,000 Al
-0.01
p_2m 2 1 1
mz m f 250
R=i=—0.01 , m=500 Al
100
© Kilbaha Multimedia Publishing https://kilbaha.com.au
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Question 3

ai.  PLN(u=106,0°=25")
Pr(P >103)=0.8849

ii. P,<Bi(n=10, p=0.8849)

Pr(R, >8)=0.9015

ii.  P,£Bi(n="? p=0.8849)
Pr(P,>5)>0.95 to find the value of n, using trial and error

=7

Page 14

Al

Al

Al

- __________________________________________________|

normCdf(103,%,106,2.5) 0.8849 =
p:=0.88493 0.8849
binomCdf{10,0.88493,8,10) 0.9015
binomCdﬂn,O. 88493,5. ,n)\n:6 0.8549
binomCdf(n,O. 88493,5. ,n)\n:7 0.9627
b.i. PgN(,u=?,02:?2)
large or extra large, Pr(P>230)=0.21 = Pr(P<230)=0.79 M1
(1) 2274 _0.8064
(o2
small, Pr(P<138)=0.11 M1
(2) 23824 12065
(o2

solving (1) and (2) #=1935, 0 =453

Al

— _______________________________________________|]

invNorm(0.79,0,1) 0.8064
230-m 230-m

~0.8064 ~0.8064

S S
invNorm(0.11,0,1) -1.2265
230-m 138-m
solve =0.806421 and =—1.226528,{m,s}
S S
s=45.2545 and m=193.5059
© Kilbaha Multimedia Publishing https://kilbaha.com.au
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Page 15

bii. Pr(P>L)=0.08 , Pr(P<L)=0.92
L1935 4 4051 solving L=257.1
45.25
minimum weight for extra large potato L =257.1 Al
—
invNormiO.92,0,1; 1.4051 *
invNorm(0.92,193.5059,45.25) 257.0854
1-193.5 [=257.0808
solve =1.4051,/
iii. completing the table
small medium large extra large
Probability 0.11 0.68 0.13 0.08
potato weight, w grams w<138 138<w<230 | 230<w<257.1 | w=>257.1
revenue cents —0.03 0.05 0.10 0.15

expected revenue E ( R) =0.08x0.15+0.13x0.10+0.68x0.05-0.11x0.03=0.06

=6 cents Al
Pr(138<P <230
v.  Pr(138<P<230|P>138)— "\ )_ 068 068
Pr(P>138)  1-0.11 0.89
=0.764 Al
5 10
-5
C.i. b[J gdx+J cos[”()l(O )jdx]_l total area under the curve is one.
0 5
B 2 5 10
-5
b X_ + Qsin M =1
10 o | 7 10
L 5 M1
b §—0 +E sin] Z —sin(O) =1
| 10 T 2
b §+Q b 57420 _1
2 27
Al
B 27
5(7r+4)
ii. The function is continuous at x=>5 and 27 ~ 0.176. correct scaling, shape,
5(7r+4)
zero elsewhere. Gl
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+I i |
2z
0.2 (5'5(7r+4)j
C T
0.15
0.1
0.05
0
2 1 0 1 2 3 4 5 6 7 8 9 10 11
(10,0)
5 5 10 B
i, E(U)=—2 | [ Xar | xcos| 2= |ax |- 5284 Al
5(z7+4)|J, 5 i 10
5 3 10 B
E(L%)= 27 ® x| xtoos| 2= o |=32.330
5(z+4)|Jo 5 i 10
Var(L)=E(L*)~(E(L))’ =32.33018 -5.28448" = 4.404 Al
B 2'7 2'7 2
-5 (11:+4) 5-(11:+4)
) b+x Done
Define fi (x):?
i Jt'(:(*‘_‘_)) Done
Define f2(x)=b- cos
10
. B (x),Oi*CiS Done
Define fi(x)—%(x), 5r<10
10 1
f3(x) dx
Jo
10 5.284
(x-fi(x))dr
Jo
10 32.330 °
(xz -f3 (x))dx
Jo
32.330184313499(5.2844767120181)2 4.404
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5
iv. Since s {J 5dx}z 0.44 the median satisfies

5(72' + 4) 0
" X—5
_2m [ os[ Z=9) g | 05-0.440-0.06
5(z+4)| J, 10
solving gives m=5.342 Al
(|
5 0.440 =
ﬂ(x) dx
0
m m=5.342
solve fZ(r) dx=0.5-0.44m|5<m<10
5
m m=5.342
A solve fj(x) dx=0.5,m
0
d.i. E(ﬁ) =p=0.64
s\ [P(1-p)
sd(P)=
(P)=\—
A 0.64%x(1-0.64
s ):J <(1-064)
100
sd(P)=0.048 Al
ii.  Pr(0.64-0.048<P <0.64+0.048)
=Pr(0.592 < P <0.688)
for 100 potatoes, we require Pr(59.2 < P,,, <68.8) M1
Since it is discrete, P, <Bi(n=100, p=0.64)
Pr(60 < Py, < 68)=0.651 Al
0.64-0.36 0.048
100
0.64+0.048 0.688
0.64-0.048 0.592
binomCdf{100,0.64,59.2,68.8) 0.651
binomCdf(100,0.64,60,68) 0.651 I
© Kilbaha Multimedia Publishing https://kilbaha.com.au

This page must be counted in surveys by Copyright Agency Limited (CAL)
http://copyright.com.au



https://kilbaha.com.au/
http://copyright.com.au/

2019 Kilbaha Mathematical Methods Trial Examination 2

Page 18
Detailed answers
e. tree diagram
M 0.68
0.45
A \ M’ 0.32
M 0.7
0.55
B
M" 0.3

Pr(M")=Pr(M'NA)+Pr(M'NB)=0.45x0.32+0.55x0.3=0.309

M1
Pr(B|M")=222X93_ 53 Al
0.55:0.3 0.534 I
0.55-0.3+0.45- 0.32 B
Question 4
A f(X)=——+3

X+2

crosses the x-axis y=0 , O:L+3 = x:—Z
X+2

crosses the y-axis x=0 , y:§+3 = y:% , the cordinates are required
(_Z,oj, (o,Zj Al
3 2

b. domain B=R\{-2} range R\{3}

Al
|
i 1 Done

Define f1 (x):—+3
x+2
A solve(ﬂ(x)zo,x) — 7
3
11(0) 7
2
domain(ﬂ(x),x) x#=2
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2
2 1 p* +4p°+13p° +42p+49
c. s=d(0OP)=/p*+(f(p)) Jp +(p+2+3J :\/ ~
:—;=o — p=-2.310 or p=0.530 M1
s(-2.310)=2.321 and s(0.530)=3.436
minimum value of p is p=-2.310 and the minimum distance is 2.321 Al
Done
Define s&v ‘ +[ﬂ(p)
. P [p* 4 p3 413 p2 442 pdo
p+2|
d 41693412 p2+5- p—
A d_p(s(p)) p 6 p +12:-p°+5-p=7
(p+2)- f 14 pI+13-p2+42-p 49 - [pi2)|
P— (s(p))zo,p) p=2.31032 or p=0.530301
dp
s(-2.3103) 2.32101
s(0.53) 3.43637
1
d f =——+3
y x+2+
f x_—1 +3 x—3=—1 : y+2=L
y+2 y+2 X—3
T R\{8} >R f’l(x):—2+x— , a=-2,b=1,c=-3 Al
—
A solve(f?(y):xy) y:—(Z-x7)
x—3
- (y (2-x—7)) 1,
roprrac\y—— —
prop x—3 ’ x—3

e. solving f (x)=xor f*(x)=x or f(x)=f7(x)

i+3:u or L—2:u or L+3=i—2
u+2 u-3 u+2 u-3
+ ,
all give u :1_ 29 Al
2
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i 1 Done
Define ﬂ(x):——Z
x—3
A solve(ﬂ(x):ﬁ(x),x) —(‘/5 *1) 29 +1
= or x=
2
A solve(ﬂ(x]:x,x) *(\[571) 29 +1
= or x=
2
A solve(f?(x)Zx,x) —(JE *1) 29 +1
Y=————"— or x=
2
f. G2
i jly E
s' d ?
i & S
5 [ (0,=) i
=3HA --zomooommemmmmmmmmmmeoooe el ettt (ieitted it t e i
\ H 2 i
(~%9) 1\ | _ \Fey
-4 - —IE B . = 0 ) i /&} 6 r
____________________________ | IR T
_?’I"; — . T ___________________________
E ﬁ ! y= —2HA
| -4] i
e |
x=-2VA x=3VA .
J
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0 X+2

g. Note that u :1+;/E
l+«/§ 1+«/§ 1
2
A=2 2 (f —X)dx |=2 ——+3-x|d
{L ( (x)-x) x} L (x+2+ XJ X
1+29 7 1+F 1
or A:J'O 2 f(x)dx + ﬁ@fl(x)dx:J (—+3
2
Al
l+\/§ l+\/§

2 7
or A= J X dx + ﬁ@f’l(x)dx =2
2

0 0

A=10.871

@H

2

U=

2+l xdx+ jZ(x) dx

1
h. g(X)=m+3

crosses the x-axis y=0 , O=i+3 = x=—1—k
X+k 3

crosses the y-axis x=0 , y=%+3

(o) (e

1

: -1

I g (x)=——-k

(X)="=3
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~ 3.19 < 3.5, must give two of the following three possible areas,

7
’ (L—Zjdx
1429\ X—3

2

2 2 1
X dx + ——Zjdx
1429\ X—3

Al

@H

2

10.8711

10.8711

10.8711

Al

Al
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j. solving g(x)=x or g™ (x)=x or g(x)=g7"(x)
1

—+3=X
X+Kk L—k:x
1 X—3
——=x-3 1
x+k ——=k+X
X—3
both give

1=(k+x)(x—3)
1=x*+(k-3)x—3k

x> +(k-3)x—(3k+1)=0
A=(k-3)"+4(3k+1)
A=k*—6k+9+12k +4=k*+6k +13

-k + (k+3)2+4
> M1

A=(k +3)2 +4 since A>0 for any value of k,
the graphs always intersect at two distinct points.

X =

k. The area approaches the area of a rectangle

with side lengths %+ 3

k?» k

2
A(k)= 1+3 =i+§+9
k

lim A(k)=9

END OF SECTION B SUGGESTED ANSWERS

End of detailed answers for the
2019 Kilbaha VCE Mathematical Methods Trial Examination 2
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