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SECTION 1

ANSWERS
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SECTION A
Question 1 Answer E

x}+ax’ —ax+x—a’
f(x)= : =X+a+—
x*—a x> —a

vertical asymptotes at x=+/a and x=—-a

and an oblique asymptote at y=x+a

n 1.1 0 1.2
3 2 2 Done 3 | =f2lx)
X"+ x"—a-x+x—a Sraxi-oa a2 |V
Define £1(x)- L -
x*-a x*-a :
propFl‘ac{ff[_I}_}l x +x+g ) /—\
x2—a —per— | —t >
e T 6
Define f2[x}=X+a Done
a:=4 4 3C=|::"-"I'3_ :] x=la
| 8
Question 2 Answer B

The domain of f (x) =£tan‘l(zx+a]+a
I a

is R and the range is
2

—x(—z,zj+a=(—l+a 1+a)
V4 2 2

o
(")
l.HngH

Question 3 Answer C

Since the coefficients are real, by the conjugate root theorem, the roots occur in conjugate pairs,
therootsare z=a , z=azai and z=ax=i, there are 5 roots, the minimum degree of the
polynomial is 5.
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Question 4 Answer E I 1.2

NG NG

X—a’  (x-a)(x*+ax+a’) exPand( 3

since we have the non-linear factor,

1
the partial fractions are given by v (x2+a':f+a2]

A Bx+C
+ 2 2
x—a x +ax+a

Question 5 Answer B I X3 EX

r(t)=asec(t)i+btan*(t)j
The parametric equations are
x=asec(t) and y=btan®(t).

,tanz(t)z% I W Y X

sec(t)=

T [ 10

D | X<

-6.67 T

X2
e
The particle moves on part of a parabola.

Question 6 Answer E

Given a=-i+yj—3k and b=2i—-4j+6k

A Is true, wh;n y=1 (orany vall;e ) the vectors a and b are coplanar.

B. Is true, when y =2, then —2a=Db so the vectors a and b are parallel.
a.b=-2-4y-18=-4y-20
Is true, if y > -5, a.b<0 therefore the angle between the vectors a and b is obtuse.

Is true, if y<-5, a.b>0 therefore the angle between the vectors a and b is acute.
E. El :\/1+ y>+9 =\/10+ y® and |b| =/4+16+36 =/56 when y=8,

la| =+/10+82 = /74, the vectors a and b are not equal in length, E. is false
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Question 7 Answer C

z=JJ§+2+J2—J§h=ﬂ%(%)
o [
Z =2cCIS| —— .
( j angle(z) '\J'E—?)

1 1 .(ﬂj | =
—==cis| = -
z 2 |8 .

-2 8
1 V4 3z expand|tan™ ]] -
Arg| = |=10x=-27=—— 2 8
g(zm] 8 4 '
2| 2
Question 8 Answer C I4.1 51 | 5.2 DAY
One of the roots of z*—a‘i=0 is CSDIW(Z&L—H%' f=0,2]
a . . 2+2  [2-2 :
ZZE(JJ§+2+42—J§q:aCB[%j ‘JWFW-JJ_+ +J J_'imzw-J
2 2
From question 7. In total, there are 4 roots, A |
they all lie on a circle of radius a, and are cSolve{Z -16- i=0’2}.
equally spaced around the circle by z. i lans ,Jz—Jz_ = N
2 m - sin|=
The roots do not occur in conjugate pairs, z=e "l 2orz=e
Option C. is correct.

Question 9 Answer E

Since u is a unit vector, |u| =1, now u.v=+/3 =|u|lv|cos(#)=1x2cos(6)

B3

cos(0) = — 6=30°, Amanda is correct the angle between the vectors u and v is 30°.

The scalar resolute of u in the direction of v isequal to u.V===-=
Brianna is correct.
. — : . vu B
The scalar resolute of v in the direction of u isequalto v.U==2== 1 J3.

Colin is correct.

u+v[ =(u+v).(u+v) =uy+2uy+vy =|y
|u+v|=1/5+243. Dianne is correct.
u+v[ = (u-v).(u-v)=uu-2uy+vy=|u

|u—v|=+/5-243 . Edward is correct. So all are correct.

|2

—2uy+[ =1-23+4
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Question 10 Answer D

dy 3 ™
— = f(x)=sin"(2 =2 %=0 h==,
™ (x)=sin*(2x) vy, X, 5
using Euler's Method

y1=y0+hf(x0):2+%sin3(0):2 and x1=%

Y, = y1+hf(X1)

:2+£sin3(£j:2+
8 4

=2+£><£+zsin3 Tloo4Z ﬁﬂ
8 4 8 2

8|\ 4

ﬂ\ﬁ b

—x— and X, =—
4 4

Question 11 Answer A

F(t)=tcos(t)i+tsin(t) |

[(t):J'tcos t)dt !

i+ [tsin(t)dt |

))i+(sin(t)—tcos(t))j+c

= (cos(t)+tsin(t))i

1 c =>c=-i

0=
r(t)=(cos )—1)i+(sin(t)—tcos(t)) ]

+tSIn

Question 12 Answer A

p(t)=(2t-2)i+(t"-6t+9) j
q(t)=(3t- 4)|+( 4t+5)1

it (1) 2t-2=3t-4 =t=2
j: (2) P —6t+9=t"-4t+5 =t=2

P(2)=9(2)=2i+]
both particles move on parabolic paths

and P and Q are in the same position when t =2.
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euler {sin(ﬁ' x)] - X, { 0, 3—:“: } E,E
8

1.1?81}

8
0. 0.292699 0.785398
2. 2. 212884 2.531%4
2
2+£. £+1)
8 1 4

253154

7.1 LA

_,H
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fe sin()a
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Question 13 Answer D

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(6))
m, +m,

a>0 when m,>msin(@) and a=0 when m,=msin(6)

B. and C. are correct.

(1)+(2) mg-mgsin(d)=ma+ma = a=

(I)xm, Tm,—mm,gsin(8)=mm,a
(2)xm, m,mg—-Tm, =mm,a subtracting to eliminate the acceleration, gives

m,g(1+sin(& m,(1+sin(&

the tension in the string is equal to i 29( ( )) newtons or m 2( ( )) kg-wt.
m, +m, m, +m,
A. is correct.
1
m, x2m,g (1+2)

When m, =2m, and #=30°, T = =m,g newtons. D. is incorrect

m, +2m,

ml
of2m -7 |
When m, =2m, and 6 =30°, a=— /-9 152 E jscorrect
m, +2m, 2

© 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 2017 Solutions Section A

Page 9

Question 14 Answer B
v=%=COS<\/t_)
X(t)=[ cos(Vu)du+c  now x(1)=2
(=2 Loos(sJaure = o=z [leos( i)
()= Lo +2- ()
- oo )+ (G -2

(

Question 15 Answer C

. . b
Between the times of t =a and t =b, the expression I \v(t)\ dt represents the
a

total distance travelled, as it is the total signed area under the velocity time graph.

Question 16 Answer A
dx  x°
= E = ﬁ I 7.1 |81
1 1 2 -1
f—dX:j—dt X (4)= x=
2 deSolve|x'= and xldl=17x I
oI ( e wi-s
——:2\/t_+c when x=1t=4
X
~“1=2J4+c = c=-5
_1_ 2.t -5
X
= 1
5-2\t
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Question 17 Answer D
When x =41, the gradient m is infinite.

When y =-1, the gradient m=0.

Only m= @ _ y2—+1 satisfies these conditions.

dx x°-1

Question 18 Answer D

M£N(250,4°) , V£N(380,5%)

T=2M+3V
E(T)=2E(M)+3E(V)=2x250+3x380=1640
Var(T)=2Var(M)+3Var(V)=2x4? +3x5* =107

Sd(T)=4/107
Question 19 Answer B

A type | error means that the null hypothesis is true, the weather remains dry, but you reject it,
that is needlessly cancel the sports day. A type Il error means that the null hypothesis is wrong,

that is it rains but you fail to reject it, so that the sports day is not cancelled.

Question 20 Answer A
Pr(at leastone Typelerror)

=1-Pr(no Typelerrors)
=1-0.9°=0.928

END OF SECTION A SUGGESTED ANSWERS
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SECTION B
Question 1

a. solving x(t):8:t—sin(%tj

7—sin(%}=7—(—1)=8 Al

b. y(0)=1, y(7)=3

initial height when released was 1 metre above the ground, and hits the wall 3 metres

above the ground. Al
C. %:le—zcos s , d—y:y:nsin s M1
dt 2 2 dt 2

The drone is flying horizontally, when y =0 but x=0, so when
Sin(ltjzo = ZtZE,Zﬂ,:gﬂ
2 2

t=2,4,6 seconds. Al
x(2)=2,y(2)=5, x(4)=4,y(4)=1 ,x(6)=6, y(6)=5
flying horizontally when t=2at(2,5) , t=4at(4,1), t=6at (6,5) Al
d.
t 0 1 2 3 4 5 6 7
X 0 0 2 4 4 4 6 8
y 1 3 5 3 1 3 5 3
G2
Aky
64
5 N P
44 ///// \\\\\ ///// \\\\\\
/ N/
3¥
™
X
-1 0 1 2 3 4 5 6 7 9 .
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e. v(t)=(1—%cos(%tD1+7rsin(%tjj velocity vector, Al
when it hits the wall v(7)=(1—£cos(%jji+nsin(—jl =i-7j
speed when it hits the wall |v(7)| = v1+7* m/s Al

f. Angle atwhich it hits the wall tan(6)="—

T
f=tan™ (lj ~17.7° Al
T
rb > 2
gi.  s= (%j {ﬂj it
J \Udt) et
r7 >
S= 1= cos[ 2 | + 22 sin?[ 2L | dit Al
. 2 2 2
ii. s =18.33 metres. Al
Define xi’(f}=f—sin e Done 1=
2
Define yi‘{f}=3—2 cos ﬂ—f] Done
2
Deefine r(z}=[x1(z) y?(f}] Done
) [2 5]
r(6) [6 5]
?‘(?} [3 3]
Done

2 2
Ll{?) [l :rr]
17.7
tan’'[—| 180
b1
7 N 18.23
& no1'm{v|{_f)_} ds
0 e
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Question 2

a.

f(x)= 105ec(n) -10

f(10)=10 = 10= 1Osec(1?]ﬂj ~10
sec(log]_z
n
(1%) 1
0S| — |=—
n 2

107 _{1} V4
— =cos'| = |==
n 2 3

n=30

g(x) is the inverse function, swap x and y

g: X :10sec(”—yj—10
30

(ﬂy) x+10
sec
30 10

10
C.i. A= (ﬁcosl( 10 j—lOSEC[ﬁ—XJ+10jdX
A x+10 30

© Kilbaha Multimedia Publishing

10

or A=2 [ﬁcos{ 10 j—xjdx
o \ 7T Xx+10
10

or A=2 [x 10sec( j+10jdx
. 30

A= 320(;z 2log, (2+\F))z48.480 cm?
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d. y=sec(kx) = %:ktan(kx)sec(kx)

f(x) =1Osec[7[—XJ—1O = f'(x) =10><£tan(
30 30

N6

f'(x)= Z tan (”—X)sec (ﬁ—xj Al
3 30 30
e. yzﬁcosl[ 10 jzﬁcosl(u), u= 10 :1O(x+10)_1
T X+10 s X+10
dy__ =30 d—u:—lO(x+1O)72
g'(X):ﬂ.d—uz —30 % —10 . Ml
du dx ( 10 jz (x+10)
T, |1—
x+10
__ 300 1
7(x+10)’ (x+10)" —10?
(x+10)2
_ 300 Al
7|x+10] (/X (x+ 20)
b(‘ >
f.i. S= 1+(ﬂj dx the arc length
) dx
1a?. 10
2
s= \/1+ﬂ—tan2(”—XJsec2(”—Xj dx + | [1+ 90200 dx
) 9 30 30 7% (x+10)" x(x+20)
0
10 ’
2
or s=2 1+”—tan2£”—XJsecz(”—xj dx Al
9 30 30
0
10
or s=2| [1+ 90200 dx
7% (x+10)" x(x+20)
0
i, s=30.674cm Al
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X Done
Define 77(x)=10- sec(—]—lO
30
) 30 [ 10 Done
Definej?{_x)=—- cos™ J
o \x+10
#1(10) 10
#2(10) 10
10 . 48 480
2| lera())dx
0
0 48 480
2| (el —=)ax
0
10 _ 48 480
(2t r1()ax
0
i{f}’{x}} m sin[jT x]
dx 20
| (2
. X
St |COs
30 ]
g 300
o —(p2x) L
dx ) e (e+20) - e+ 10]
10 30 674
2
2 1+(—{fr{x)}] dx
dx
0
10 30 674
A v
B 2 1+(—ff2{x}}] dx
dx '
0
10 10 30 674
2
o 1+(i{ﬂ{x}}] dx+ 1+(i{f?{x)}] dx
dx dx
0 0
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Question 3
a  U(V2-142),v(~2-1,42).C(-1,0)

CU=0U-0C=+2i+y2] , |CU|=2

CV=0V-0C=—2i+y2] , |CV|=2 Al

CU.CV =—2+2=0

angle between CU and CV is 90° (or % ) Al
b.  u=v2-1+2i

|u|=\/(\/§—1)2+(\/§)2 22 +1+2=\5-28

b=5,a=2 Al

4 V2 A N2 2wl ]
Arg(u)=tan™| —— |=tan™"| — =tan™(2++/2 Al
o(0) -t 2 || 2 (o)

C. S={z:|z+1=2,2eC}, z=X+yi

(x+1)+yi|=2

(x+1)"+y? =2

(x+1)" +y* =4

circle centre (—1,0) radius 2 Al
d. R:{Z:Arg(z+1):37”,ZGC},z:x+yi

Arg(x+1+ yi):%Z

tan(iﬂj:_lzi

4 X+1

ray y=—(x+1) for x<-1 Al
e. T={z:|z|=|z+1-i|,zeC}, z=x+yi

X+ yi| =|(x+1)+(y-1)i|

X+ =\/y(x+1)2+(y—l)2

X2+ y?=x2+2x+1+y -2y +1

line y=x+1 Al
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f. solving (x+1)2+y2 =4 and y=—(x+1) with x<-1

2y* =4
y* =2

(—v2-142) Al
g. solving (x+1)2+y2 =4 and y=x+1

2y° =4

y>=2

y=+J2 x=2-1, -J2-1

(V2-142) , (—V2-1,-2 Al

h. open circle at the point (—1,0) as the point is not included, for R. G3
4Im(2)
3Ak /
(~V2-1.42) < = (E-148)
: s ; : >
- -2 1 0 1 2 3
% 14
(~V2-1-2)<
\‘_’//24P
-34
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1

w=2 -1+2 i J2-14f2 i
¥ e o
angle(u) ({2 +2)
Z=ehy i x4y i

s:=|z+1|=2 .Jx2+2-x+y2+1 =2
V2 2 a2 1
{'x2+2-x+y2+1 =2J xT+2 X+ +1=4

completeSquaDe{x2+2- x+y2 +1=4, {x,y}) (x+ 1)2 +y2=4
r =ang1e{z+ 1)—3—JT tan” ﬁ +&=n{})—3—ﬂ
4 e 2 4
solve(r=0,y} }'=-(x+ 1} and x+1<0
£=|z|-Jz+1-] 2452 _Jx2+2_x+y2_2_y+2
solve (:= 0, y} y=x+1
solvel:{x+ 1)2+y2=4 and y=-|[:x+1}, {x,y}]lx{-l x=-u2_+1::| and J"=E
solve((x+ 1)2+y2=4 and y=x+1, {x,y}] x='(ﬁ+1} and J"='J2_ =l X=E_1 and J"=E
Question 4
b 1
a. V=r| x*d =—(x*-3) = x*=2y+3
ﬂ.J‘a y y 2( ) y
9 9
V=zx[ (2y+3)dy=7x[y +3y]| == (81+27-0)
V =108z cm’ Al
h h
b. V(h)=7z_|'0(2y+3)dy=7z[y2+3y]0
V (h) =7 (h*+3h) Al
dv dv
C. —=-3h , —=7x(2h+3 Al
AL G
ot _dtav_x(zh+3)
dh dv dh  -3Jh
0 9
1 _:
t=—Z [ 23 g2 | [ 2n7 430 2 |an M1
3 Jh 3
9 0
|4 2 1P (4
t="|Zh?+6h? =—(—x«/9_3+6«/9_—0j
3|3 0 3\3
t =187 sec Al
© Kilbaha Multimedia Publishing http://kilbaha.com.au
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d. let the circle have centre at (0,a), so X’ Jr(y—a)2 =16

at the point of contact, gradients are equal, using implicit differentiation
dy 1/ dy
2Xx+2(y—-a)—=0, but y==(x"-3) = —=x M1
(v )dx y 2( ) dx
2x+2(y-a)x=0 2x[l+y-a]=0 = y-a=-1

substitute into x> +(y—a)’ =16 x*+1=16 =x=*15

substitute into y=%(x2—3) y=%(15—3):6 = a=7 Al

point of contact (i\/l_5 ,6) Al
e. since the radius of the ice block is 4, the bottom of the ice block isat y=3

V=V (6)-7[ (16-(y-7)")dy Al

6

v =v(6){16y—§(y—7)3}

V= 7[(36+18)—7r[(16><6)—%x(—1)3 _(16x3)+%x(—4)3}

3

V =27x cm® Al
|
9 _ 108
m {_2-y+3_}d.y

0

) i (n+3)
m | (2 043)dy

0

h _ Done
Define v{h}=:n:- {_2- y+3_}dy
0

9 187
N e
3
0
6 27-m
(o) | [16-6-7)2)ar
3
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Question 5
a. m=45kg R=kv* k=0.225

mx =—(mg +kv?)

455 = —(4.5><9.8+O.225v2)

2 2 2
oo (08,0225 ) _ (gg V2)__(98x20+v
45 20 20

o (196+v?)
e S—
20
196 + V2
b.i. Use X:%:—w , v(0)=35
dt 20
. ) dt 20
inverting — =—

dv (196+v2)
t:J —202dv
196 +v

t= _ 20 tan™* (Lj +c
/196 \/196

t=— Yt Y 4c
7 14

to find ¢ use v=3.5 when t=0
Oz—Etan‘l 335 +c = C:Etan‘l 1
14 7

7 4

e () e (i)

14
v=14tan| tan* nn
4) 10

ii. Whenv=0 t= gtan*(%j ~0.350 seconds
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_ v (196+v2)
C.i. use X=v—=—>——=
dx 20
196 +Vv?
dv_ (196+v°) M1
dx 20v
. . dx  —20v
inverting — = >
dv 196+v
0
D =j 20V Al
35196 +V
alternatively v = ax_ 14tan| tan™ (gj _n M1
dt 7) 10
0.350
D=14 tan| tan™ (EJ—E dt Al
0 4) 10
ii. D =0.606 metres Al

. ____________________________________________________________________________________|
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i
and 7 /=10 tan”

{196++2) 7
deSolve|1'=————— and L{O]=—,I,v
20 2
' v 1] (71 '
fan”|—| fan’|— v=-14" tan|——-tan"
14) 4t \ 10
solve - =—V '
14 14 20
0
S200 v
dv
106+v2
35
035
i 1 )
14 fanftan”|—|-—| d¢
\\4/ 10
0
d:=0.6062462136117

v 1
fan’'|—| tan’|—
14 4 -t
14 14 20
—|z-5-mand 7-+~10-fan'|—|=5 W
|4 |4
0.606246
0.606246
0.606246
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Question 6
2
ai.  ALN(30,5°) , ALN [30,5—j
30
Pr(A<28)=0.0142 Al
ii. n=30, X=30 s=5 95% z=1.96
S 5
X+zx—=30+1.96x
I J30
(28 21, 31. 9) Al
' 5 | 0.01423
nor‘mCdf[-W,QSjD,—
a0
zlnterval 5,30,30,0.95: stat results [ "Title" -1 Intel'val"-
"Clower"  28.2108
"CUpper"  31.7892
g 30.
"ME" 1.78919
"t 30.
gt 5.
bi. AL£N(30,5°) , BLN(254%)
T=A-B
E(T):E(A)—E(B)=30—25=5 M1
Var(T)=Var(A)+Var(B)=5"+4* =41
Pr(T < 0) =0.2174 Al
0—(5-m -
i e T<2ZCIM) g o M5, 0g M1
N7 N
m =13.21 minutes Al
normCdf(-e,0,5, /41 ) 0.2174
invNorm(0.9,0,1) 1.2816
-5 ' m=13.2062
solve =1.2816,m]
41
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C.i. Hy: ©=30
H,: x<30 onesided to test his mean time has decreased Al

. X=28, u=30, 0=5,n=30

_ 28-30
p=Pr(X <28)=Pr| Z <=5 |=Pr(Z <-2.1909)

J30

p=0.0142 Al
iii. since p<0.05 there is evidence to support the alternative hypothesis H,,
yes it is a quicker route to get to school. Al
28-30 -2.1909)
5
20
normCdf(-=,-2.1909,0,1) 0.0142
zTest 30,5,28,30,-1: stat results [ "Title" "z Test" 1
"Alternate Hyp" "p< p0"
"z" -2.1909
"PVal" 0.0142
X" 28.0000
"n" 20.0000
"g" 5.0000 |
invNorm(0.05,0,1) -1.6449

END OF SECTION B SUGGESTED ANSWERS
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