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SECTION 1

ANSWERS
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SECTION A

Question 1 Answer C

f(X):tanl(%j , domain (0,) , range (O%j

(1.2 [ 2.1 EESNENEES
Done
Deflnefi'(x =tan™ ]
i
domain{fﬂ_x},x. D=x<eo
lim (7(x)) 0
X
I
Question 2 Answer E
2—ki  2—Kki 3—ki B 6—k? —5ki
3+ki 34Kk 3—ki 9+k?
— 2 J—
re[ 6K 50 o g e g
9+Kk
k=+6 only.
Question 3 Answer D

ra £ B

. b SAE22018 —

ta | A

ra £ B

AE22018 <

ki) | ko ork=fe
3tked)

solve (Deal

vertical asymptotes at x=a and x=b and a horizontal asymptote at y =0

. . . a+b
and a maximum turning point at x :T

Question 4 Answer A

z=3a—ai isaroot, since the polynomial has
real co-efficients, so is the conjugate Z =3a+ai
z+7=6a z.7=a’(9-i")=10a’

The polynomial has factors

(z+ 2a)(z2 —6az +1Oa2),

expanding gives

7® —4az® —2a’z +20a’
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¥ SAE22018 <

expand((z+2- a}- (22—6- a-z+10- a2]]

23—4- a- 22—2- a2

- z+20- a3

CSOIV@{Z3—4' a- 22—2- az- z+20- a3=0,2]

=a- {:3+f} or z=a- {:3—:‘} orz=-2-a
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Question 5 Answer E

u= —J§—i = 2cis(—5§j

U=- 3+i:20is(5—”j
6

Question 6 Answer D

There are 5 roots, one of the roots is z =i ,

The polynomial must be z° —i=0

Question 7 Answer C

If m=1, a=i+j-kandb=-i—j+k , a=-b

u:=-J3_—x'

angle

(:conj {H}} ’ |

P SAE22018B <

ran {1 B9
-J?:_—x'

o |3

then the vectors a and b are parallel, Matilda is correct.

If m=4,a=4i+2j-2k and b=-2i—-j+k , a=-2b

then the vectors a and b are parallel, Nick is correct.

a.b=-mym—-+m-vm=-Jm(m+2) but m>0

If m=1or m=-2 then a.b=0 the vectors a and b are not perpendicular,

Yvonne and Zach are both incorrect

Question 8 Answer B

The part of the curve under the x-axis becomes positive, and the graph is steeper

then g(x)=[ f (x)]2
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Answer B
a=-2i+3j+5k , |a|=v4+9+25=4/38

the length of the vector a is /38, A is true
b=i+k , a+b=-i+3j+6k

la+b|=~+1+9+36 = J46 B. is false

The scalar resolute of a in the direction b is

b NP

~ —— C.istrue

The vector resolute of a in the direction b is (

Question 9

_—2+5 3

T V2 V2

O

a.

A

a.b

D. is true. The vector resolute of a perpendicular b is

YR | x|

Vector Motes g9 —

The scalar resolute ofa parallelto b

3,02
dotP |, mmitv(p)) » ——
-

The vector resolute of a parallelto b

3

)

-

dotP|a, itV (b)) urifr(n) - [ 0

The vector resolute ofa perpendicularto b

. L -7
a—dotP |a,umitv(b) )- witr(p) - [— 3
a 2
d

-

W2 1

_X_

2 2V

g—(g.ﬁ)lﬁz(—21+3j+5I§)—g(1+lg):%(—7i~+6j+7lg) E. is true.
Question 10 Answer A

f (2) < 2, the slope of the tangent at x = 2 is positive approximately a slope of 45°,

o) f’(2) ~1, the second derivative is negative as the function is increasing, so

f"(2)< f'(2)< f(2)<2

Question 11 Answer B

g:%(ﬁi—jﬂg),and

OEEIEE

2
so a is a unit vector, |a|=1. Using direction
cosines, the vector makes an angle of

2

> ]: 45° with the x-axis,

1

2

1

2

a =cos™

vec 41| A

. b SAE22018 —

2 45
cosl|—
2
(—1] 120
cos'|—
2
(1] 60
cos'|—
2

;j =120° with the y-axis, and

[ =cos™

1

7 =cos™ 2) =60° with the z-axis.
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Question 12 Answer D
when x=1,y=0,m=1, when y=+1, m=co,when x=2, m=0
is only satisfied by m = Y _ )(2_—2
dx y -1
Question 13 Answer C

%: f(x)=tan*(2x) y,=a X, =0 h :% using Euler's Method
X

Y, =Y, +hf (xo):a+%tan2(0):a

b SAE22018 < rac ]I F3
T
Y=Y+ hf (X1) and X, = E culer [tan(2-x]}2,xly,{ O’E },1,%
car [ Fliar E ol {0. 0.261799 0.523599 o.?ase,ga]
12 6 12 3 36 1. 1. 1.08727 1.87266
T 5 1.87266
Y=Y, +hf(x,) and X =% —
:a+£+—tan2(zjza+£+—x3 !
36 12 3 36 12
1
=a+m| —+=
(36 4}
S5z
—a+—
18
Question 14 Answer E
y = axe ™
% _ a(l_BX)e—sx Definey(x}=a-x- E Done =
dx d ' “3ex
RE —(3lx)) (a=3-a-x) e
—z,:a(9x—6)e‘3X dx
d)z( d2 L‘VLY]) e ge (3-x—2}- E
d d —
d_xg + bd—i +cy=0 dx2
-3 — — 2 - , 0
ae [ 9x—6+b(1-3x)+cx d—zb{x}_}%- ;—xb{x}}+9-ﬂx)
ae ™[ x(9+c—3b)+b-6]=0 d -

=b-6=0 =b=6
9+¢c-3b=0 =c=9
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Question 15 Answer E

resolving up parallel to plane around the m, kg mass (1) T-m,gsin(6)=ma
resolving downwards around the m, kg mass (2) m,g-T =m,a

adding to eliminate the tension in the string, to find the acceleration a, of the system
g(m,—msin())

(1)+(2) ng—mlgsin(ﬁ):m1a+m2a = a= ey

Checking the alternatives

a>0 when m,>msin(0) = %>sin(9)
1

and a=0 when &:sin(e)
ml

If #=30° and % :sin(30°) :% then the system is in equilibrium, A. is correct
1

m, -

om-73)
If 0=30° a=~  2) 45 M L wenaco
m, +m, m 2

therefore the mass m, moves upwards, B. is correct

N

If =45 and &=sin(45°)=7 then the system is in equilibrium, C. is correct
ml
If 6=60° and ﬂ=sin(60°):§ then the system is in equilibrium, D. is correct
ml
g(mz—\/gzmlJ A
If 9=60° a= it ™2 ¥3 then a<0
m, +m, m 2

therefore the mass m, moves upwards, E. is incorrect
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Question 16 Answer C
t=e = d_ ke
dx
V_%_l —kx ﬂ__ —kx
d kK dx
_ Vﬂ _ _1 ~2kx
dx k
Question 17 Answer A
V= % =tJ/x  separating the variables } SAE22018 rao {163
deSolve{x'=t- J; and x(0}=4,£,x) 2
Ji dx = [ tt fe ==+
Jx
1 ' 2 2
2\/_ = Etz +C solve E=%+2Jf = {f2+8}
- ! 16
whent=0 , x=4 =2J/4=0+c = c=4
N =%t2+4
1, t?+8
X==t"+2=
Vx 4 4
1/, o\2
X=—(t"+8
5(t°+8)
Question 18 Answer A
X ~(30,9) .Y ~(20,4)
P=2X+2Y
E(P):2E(X)+2E(Y)=2x30+2x20
E(P) =100
Var(P)=4Var(X)+4Var(Y)=4x9+4x4
Var(P)=52
© Kilbaha Multimedia Publishing http://kilbaha.com.au

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



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

Specialist Mathematics Trial Examination 2 2018 Solutions Section A Page 10

Question 19 Answer B ‘EERESRER) > s/E22018 ran {069
_ 2 10.55-10.5 0.308538
n=25, X~N (10.5, EJ Oy = 05 0.1 noﬂnCdf(—mUsl
25 5 i
J2s
Pr(X >10.55)= Pr(Z > Mj
0.1
=Pr(Z >0.5)
=0.3085
Question 20 Answer D
Xx=150, z=196, s=5, n=25
- s
X*tZx—
Jn
150+1.96

5
J25

148.04 —151.96

END OF SECTION A SUGGESTED ANSWERS
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SECTION B

Question 1
_ 2x°+10%° +4x-16
X2 —2x% —X+2

a.i. f (x)
. =2(x—1)(x+2)(x+4)
F(x) (x—2)(x-1)(x+1)
2(7x+10) 16 2

f(x)=2+2—_2+——— , Xx=1
X°—X—-2 X—2 Xx+1

the domain D=R\{-1,12}
ii. the vertical asymptotes are x=-1 and x=2
the horizontal asymptote is y =2
—2(7x2 + 20x+4)
(x*—x— 2)2

i. — f'(x)

for stationary points f'(x)=0

7X*+20x+4=0 = x=-2.64,-0.22

f(-2.64)=-023 , f(-0.22)=-7.77

the stationary points are (—2.64,-0.23) and (-0.22,-7.77)

4(7x° +30x° +12x+16)
(x2 —X— 2)3

iv. f"(x)=

for inflexion points f"(x)=0
7x° +30x* +12x+16=0 =x=-4
f (—4)=0 the inflexion pointis (-4, 0)
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b. Note that when x =1, lim f (x)=-15
the point (1,—15) is a point of discontinuity, open circle at (1,—15)

Also the graph crosses the horizontal asymptote y =2

when 7x+10=0 at x=—g (—?,2)

the graph crosses the x-axis when y=0 at x=-2 and x=-4

axial intercepts (—4,0) (-2,0)

the graph crosses the y-axis when x=0 at y=-8 (0,-8)

correct graph, shape, asymptotes, axial intercepts, point of discontinuity G3
b ___________________________|
[ r o
t20 Ty b\
i | | I'l,I
[ [
I | \
[ [
I | \
! ' N
(10 5) | )
—_ " [ —

— ) 4 | —
L lo___ AT T S SR
=—— /| ! X

— i : S
-8 _ ) 2 8
(-4,0)  (2.64,0.28)
1 1
(-0.22,-7.77) |
k) " .f:#’-“\‘( 0 5 —8 )
1 II|' ‘\__.. |
1 \ [
o (115
1/ 15
1 T
[ \ .
=1 tw| | w2
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- _________________________________________________________________________________|
| 2 x2+10- x2+4- 116 Done
Define fI (_1']=
_1'3—2- .1'2—_1'+2
f1lo) -8
domain[ff (.1'],.1‘] x#-1 and x#1 and x#2
fax:tor[j- _1'3+1U- _1'2+4- _1'—16:] z {'1-_1]' {'H_j) ' {"—+4)
fax:tor(r 3 o2t 2] (_1'—2] ' ('T_ 1]' ('H_ 1]
A f I{I} 2 ‘;rg+6'_r+8]
rg—t—ﬁ
A expand[f!(_r]] 2 +£+q
o+l -2
A Solve{ff {.1')=2,_1'} - -10
7
. L) 2742120 114
dx - 2
[1'2—_1'—2]
A zeros i[ff(_r}],_r' {-2.64,-0.22}
\dx /
f1({-2.64075,-0.2163 }) {-0.23,-7.77}
2 (7 x3430- x2+12- s+16
N d_q (102 4-(7-2 Tjﬂ x +;2 +16)
dx* lfr 2 —_1'—2_]
2 r=-4
A solve —q[ﬂ (_1']]=D,_1' .
© Kilbaha Multimedia Publishing http://kilbaha.com.au
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Question 2

a. S={z:|z+3+i|=5} let z=x+yi

(x+3)+(y+1)i|=5
J(x+3) +(y+1) =5

(x+3)"+(y+1)" =25 circle centre (-3,~1) radius 5

T={z :Arg(z+3)=—37”}

tanfl X_+3 — _3_72-
y 4

tan(—s—ﬂj =1= x+3
4 y

y=x+3 for x<-3 ray not including the point (—3,0) making
an angle of —135° with the positive end of the real axis.
R={z:|z|=|z+3+3i[}

|+ yi| =|(x+3)+(y+3)i|

JXE+y? =\/(x+3)2+(y+3)2

X2+ Y2 =x*+6X+9+ Yy’ +6y+9
6x+6y+18=0

y=—(x+3) line

ueSNT

solving (x+3)2+(y+1)2:25 and y=x+3 for x<-3
(x+3)" +(x+4)" =25

X? +6X+9+ X +8x+16=25

2x°+14x=0

2x(x+7)=0 x<-3

X=—7 y=-4
u=-7-4i

Al

M1

Al

M1

Al

M1

Al
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e. veSNR
solving (x+3)2 +(y+1)2 =25and y=—(x+3)
(x+3)" +(-x-2)" =25
X +6X+9+x°+4x+4=25
2x*+10x-12=0
M1
2(x* +5x-6)
2(x-1)(x+6)=0
X=—6,1 = y=3, -4
v=—6+3i , 1-4i Al
f. G2
V N
Im(z
$im@)
6-
R
4]
> v(-6,3) |
// 2 \"\ S
/ \ Re(2)
% % —0— % % % % 4
8 -6 -4 <2 2 4 & 8
Wou(=7,-4) -4t W v(1,-4)
T
_8_
g. It is the area of a sector, @ :% , r=5
A=Lrog-1 o5
2 2 4
A= 227 Al
8

© Kilbaha Multimedia Publishing
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z.=xt+y i

|z+j+i|=5

A | \2
(J_r3+5- 1Y% +2-p+10 =5

ZETOS

:;mglnt-:*(z'—i-_’r)—i-3;1—Tt ,{_r,y}

| |z+3+i|—5 { _ }
zeros| [ ] 3. 4 H0

I{|z+3—|—i|—5 { }]
“ero8 real(z]+imag(z]+3’ i |

© Kilbaha Multimedia Publishing
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vty i

j_r2+6- 242 10 =5

V246 xHy2+2: y+10=25

completeSquaretfrg—l—ﬁ- _1'+y2+2- y+10=25, {_1-,};}_] {_1‘—|—3)2+{v—|—1)2:25
-3 - si 3| -3
anglel{z+3)=—n Lgﬂ(v)_tan_1 2T
4 2 vy | 4
37 y=x+3 and x<-3
solve angle(z+3]=T,y

SDlVﬁ[’}’='(.T+3) and [r+3]2+(v+1)2=25,{.1',y }]

lz|=|z+3+3- J_1_2+y2 =j.r3+6- chyP 6y 18
. U—l'2+y2 =j.r3+6- Hy2+6: y+18 _]2 2 y2 21746 w4y 6 pr18
SDIVE‘:T 2"‘}’2 =v2+6: .1'+y3+6- y+1 8,}’) y=-(r+3)
SOIVE[:(.1’+3]2+(V+1]2=25 and y=_1'+3,{_1-,y }]|_1--;:— 3 v=-7 and y=4

(|z+3+i|]-5 7 -4]

r=-6 and y=3 or x=1 and y="4

]
__6 ‘3 d
—
._6 3 B

http://kilbaha.com.au
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Question 3
a.  when y=3t-14t" +11t =t (t-1)(3t-11)=0 = t=01

x(0)=0, x(1)=9 , the width of the cave is 9 metres. Al
b.i.  x(t)=t>-8t*+16t y(t)=3t>-14t* +11t

X=%=3t2—l6t+16 y=ﬂ=9t2—28t+11 Al

dt dt
. 2
dy dydt y 9t -28t+11 Al

dx dtdx x 3t?—16t+16

ii. for turning points Q:0
dx dt

gives t=0.4612 and x(0.4612)=5.776 , y(0.4612)=2.38962,
the coordinates of the highest point on the cave is (5.78,2.39)

Define x}(r)=r3—8- 12416t

3 2

Define y1 (r)=3- t

factor(y I(I])

x1(0)

—14-t°+11-¢

x1(1)

solve

i(y}(r))=0,r 0<t<1

x1(0.461238

y1(0.461238

© Kilbaha Multimedia Publishing

= ﬂzo solving 9t* —28t+11=0 with 0<t<1

Al

Done
Done

t+ (1) (3-1-11)
0

9

2

3-t=-16-t+16

972

—28-1+11
9-12-28- 1+11

31216+ 1+16

t=0.46123¢

5.77607
2.38962
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C.i. y(t)x% = (3t —14t* +11t ) (3t* —16t +16) = 9t° — 90t* + 305t° —400t* +176t M1

1
A =J y% dt = [ (9t° —90t* + 305t° — 400t* +176t ) it
0

0

b,=9, b,=-90 , b,=305, b,=-400, b =176 and b, =0 Al

i. A= I:(9t5 —90t* +305t° —400t” +176t ) dit

A173_.,5

= =14= Al
12 12
d . ¢2_gq. 14 3 _a00. 12 B
expand{w{f). E['T 1) 9-1°—-90- r*+305- 13-400- 12+176- 1
1 | 173
(9-r5—9u-z4+3n5-33—4nu-33+176-z]dr 12
0

di.  Solving x(t,)-x(t,)=2, y(t)=h, y(t,)=h with 0<t, <1, O<t,<1
gives h=2.2746 , t, =0.3549 , t, =0.5712 Al
Now y(0.354872) = y(0.57117) = 2.274586
Now the triangle ABS is an equilateral triangle with all sides 2,
50 S is~/3 below AB.

The distance of S above the ground is 2.274586—+/3
0.5425 metres. Al

© Kilbaha Multimedia Publishing http://kilbaha.com.au
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(x2(e2)-x1(e1)=2. -
solve|{yI(t1)=h At162n}|0<1<1 and 0<r2<1
1l2)=h
h=2.27459 and 11=0.354872 and 12=0.57117
x1(0.354872) 4.71517
v1(0.57117) 6.71517
v1(0.57117)-x1(0.354872) 2.
v1(0.354872) 2.27459
y1(0.57117) 2.27458
2.2745855871646—3 0.542535
2- 400- cos(30°) 70.696
9.8
i,
T
T
305
| mg

Resolving vertically,

2T cos(30°)— mg =0 Al
3
2T cos(30°) 2x400x Y
m= = =70.696
g 9.8
so the largest mass is 69.7 kg. Al
© Kilbaha Multimedia Publishing http://kilbaha.com.au
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Question 4

a.l.

b.i.

&+ﬁ =a using implicit differentiation
d d d
&(@*&(W):&(ﬁ)

1 dy_

1
N B A
2Jx  2,[y dx

dy Ay Jd
2 -_N2 atP(cd =—— Al
Jd
T: y—d=-Y2(x—c
y \/E(X ) Al
Je(y-d)=—a (x~c)
yve +x4d =c/d +d+/c
atA, y=0 = XZM:CM/E since ¢>0and d>0
Jd
atB, x=0 = y=M=d+\/& since c>0and d>0
Je
A(c++/dc,0)  B(0,d++dc) Al
x=acos’(t) and y=asin’(t) where Ostgg
JIx =+acos’(t) and \Jy =+asin?(t)
sin”(t)+cos® (t)=1
ﬂ.}.ﬂ:l
Ja +a
Ix+\y =+a Al
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. . dX 3 - . dy HC)
ii. x=a=—4acos (t)sin(t) and y:E=4asm (t)cos(t)
. =3
dy =—¥ _ 4asin (t3)(fos(t) _an®(t)
dx % —4acos’sin(t)
the line y=-3x has a gradient of -3,
—tan®(t)=-3
tan(t)=~/3 , 0<t<% M1
t=t 3
an(v3)=2 3
(5] (5)-46 J
3
y( j asin (E = 9a
3
a
the point is (——) Al
16 16
the tangent y+/c +x/d =c/d +d+/c  where c=% and d = i:
t(X):yﬁ_in i i g_a ﬁ
4 4 16 4 16 4
y=t(x ):—3x+%a Al
Define x1 (I]=a' (cos(f]]4 Done I
Define yI (f)=a' [Sin{f)]4 Done

= {vilo)
(el

© Kilbaha Multimedia Publishing

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



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

Specialist Mathematics Trial Examination 2 2018 Solutions Section B Page 22

Solve(‘[tan(f)]2=‘3,r]|ﬂ{r{£ f=£

. , 5 ;

T a

xl|— —

3 16

13 oa

At 16

: 3a Done
Define f(_t)='3- +—

4
Define y(_r)=|:‘f; —J_x_- ]2 Done

C.
Ty
44
\\
\\\
24 N
\\\\\\\\\\\\\\\\\\\\\\\\ X
-4 -2 0 2 4
21
- 4
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di.  Jy=+va-vx, y(x)=<\/5—\/§)2

This tangent crosses the x-axis at ¢++/dc, x =% and the y-axis d ++/dc, y = "

t(x)= _3X+Z

3a

O ~t(x)) gy(x)dx:f((\/g—\/;)z [ 3x+3IDdx+f: (x/a—x/;)zdx

4

Al

Al

alternatively, the area is the area bounded by C the coordinate axes, minus the area of the

triangle formed by the tangent and the coordinate axes.

A= [ (V- - 23,3 a’ s’ _7a

2 4 4 6 32 96
e. S:F X2+ y2 dt

J\/ ~4acos’ (t)sin )) +(4asin® (t)cos(t))zdt

5= If\/16azsin2 (t)cos? (t)(cos* (t) +sin* (t)) dt

s=2a[2sin(2t) Jcos* (1) +sin* (t)dt =1623a L =1.623

4 a
l)—ele))dx+

Jo

y(.r] dx

a
y(.t) dx
0

I.QlFl.

J [i[ 1l ]] [}’f (r ]]] dt|a>0
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Question 5
a. X = vﬂ:—g —kv?
dx
dv ~(g+kv?)
dx Vv
%_ -V
dv g +kv?

X:J_—Vzdv
g-+kv

x:—%loge(g+kv2)+c

when x=0 v=1\/§ :>kv2=g . c=iloge(10—gj
3VKk 9 2k 9

__1 Lo (1991 oq | 109
X= o Ioge(g+kv )+2k log, ( 5 ) 2klog{g(ngsz)J

atthetop v=0 x_H_iIog (10
2k 9
. dv
bi. X=—=—(g+kv’
o~ (oK)
a_ -1
dv (g+kv2)

19

J —_1dV_J“;dV
- %\/% (g+kv?) ), (g+kv?)

i, k=0.02=5—10 , g=9.8 \/%:\/4%:7\/1_0

7410
3 7410

T= 1 5 dv:f3 4930 > dv
0 9.8+ 0 v

50

7410

ol ()l 7o (e )
T :@tan‘l(lj
7 3
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C.. H :iloge 10 =25log, 0 =2.63401
2k 9 9

vi=u?+2as
v=0++2x9.8x2.63401
v=7.19 m/s

ii. s=ut+%at2 §s=-2.63401 , a=-9.8 , u=0

._ [2x2.63401
9.8

t=0.73sec

Al

Al

1 1 98
dv|l=— and g=—
gt v2 50 10
J 0
10
In|—
9 1
=
2k 50

In

5. M{l}. [0

3,

2.63401
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Question 6
a. Let T be toast T ~(50,3) , G eggs G ~(60,5°), B bacon B ~(65,8%)
A be the total amount
A=T1+T2+T3+G1+G2+B1+B2+B3+B4
E(A)=3E(T)+2E(G)+4E(B)
=3%50+2x60+4x65
=530
Var(A)=3Var(T)+2Var(G)+4Var(B)
—3x9+2x25+ 4% 64 Al
=333
A~(530,333) , Pr(A>500)=0.9499 Al
_ 3
b. T ~N|51—
o)
Pr(T >50)=0.83 = 5OT_51=—0.9542 Al
Jn
n=(3x0.9542)°
n=8 Al
c. X=999 , 6=5, 7,,=1.64485, x+2Z- (997.16,1000.84) Al
Jn
Now 1000.84—997.16 =3.68, so 2x~Z —3.68 Al
Jn
i _(2x1.64485x5j2
3.68
n=20 Al
normCdf{500,,530, /333 | 0.949911
invNorm(0.17,0,1) -0.954165
(3 0.954165)2 estill
invNorm(0.95,0,1) 1.64485
1000.84-997.16 3.68
2-1.64485- 5]3 19.9782
3.68
END OF SECTION B SUGGESTED ANSWERS
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