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VCE Specialist Mathematics Units 3 & 4 Trial Examination Suggested Solutions

SECTION 1

Question 1 C
xz—y2=4x—2y
x2—4x+4—(y2—2y+ 1)=3
(x=2)"=(y-1)"=3

(x=2_(y=1°"_,
3 3

The equations of the asymptotesarey—1=+(x—-2) i.e. y=x—1 and y=3—X.

Question 2 D

x=acos(0) and y=bsin(0)

dX_ g dy
46 asin(o) andde bcos(0)
dy_dy, do
dx d6 dx
__bcos(0) .
asin(e)’sn(a)io

The equation of thetangentisy —bsin(0) = —Z(;OTS((&)(X —acos(0))

Soy= b(a—cos(6)x)

asin(o)

Question 3 C

We require avertical asymptoteat x = 1.
So we can disregard A, B and E.

For y =g(x):
Asx— 0",y — —o

Fory:i'

9(x)’
Asx—0,y—>0
So we can disregard D.

Question 4 B

We require -1 <2 —x<1 and so theimplied domainis 1 <x< 3.
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VCE Specialist Mathematics Units 3 & 4 Trial Examination 2 Suggested Solutions

Question 5 E
3 3 _4
From tan(x) = Z,we obtain sin(x) = = and cos(x) ar-t
_4 _4 _3
From tan(y) = 3’ weabtain sin(y) = z and cos(y) = c-
Cos(X +Yy) = cos(x) cos(y) — sin(x)sin(y)
_4,3.3 4
5 5 55
0
Question 6 A

V#W i.e W=—./3+i and s0 A isincorrect
The other four alternatives are all correct.

Note that an equilateral triangle is a special case of an isosceles triangle having not just two, but al three
sides and angles equal.

Question 7 E
Solving (x—1)2+y2= 1 and x +y =1 simultaneously we obtain x = 2_2[ andy= Jzé orx = +2ﬁ
andy=- ﬁ
SoforTmeehavez_Zﬁs Re(z)sg—tz—@.
Question 8 C
The cube roots of unity are 1, ——+ ﬁ’
Letu-—l—ﬁ’l andletv-—1+—@i.
2 2 2

uv=1 and so A isincorrect.

U#V 0 B isincorrect.

ﬁa
2

i andso u=Vv?i.e Ciscorrect.

u=vVv and so D isincorrect.

u+v=-1 and so E isincorrect.
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VCE Specialist Mathematics Units 3 & 4 Trial Examination Suggested Solutions

Question 9 A

It gi:f(x),xoza and y,=b then x,, , =%, +h and y,, , =y, + hf(x,).

Herex0=0,y0=2andh=%.

For x,=0:
Y1 = Yo+ Nt(Xp)

=2+ %cos_l(O)

:2+£
10

1

F ==

or X, c
Y, =Yy, + hf(x))

_ w1 —1( T
2 0 5cos 1

Question 10 A

There is arepeated linear factor in the denominator so the partial fraction formis (xA3) +_B >
=2 (x=3)

Question 11 D

The volume, in litres, of the mixture at timet minutesis 100 + 3t.

dx_ dx _ _dx
dt dt, dig,

X
100+ 3

:30><10—( X7

So X = 300 - X
at 100 + 3t

(g/min)
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VCE Specialist Mathematics Units 3 & 4 Trial Examination 2 Suggested Solutions

Question 12 C
Let V be the volume.
b

Using V = nJ- ((F(x))? = (g(x))*)dx we obtain:

Question 13 E
Letu=1+ 2tan(x).

du_ 2sec’(x)
dx

Soj 1 T dx = —l—zdu.
(1 + 2tan(x))"cos™(X) 2u

Question 14 B
As u=3v —2w then each of these vectors can be expressed as alinear combination of the other two vectors.

Thisisthe definition for linearly dependent vectors.

Question 15 B

If u and v are perpendicular and u and v are non-zero vectors, then u-v=0.
sin(2t)cos(t) + sin(t)cos(2t)—1=0

sin(3t)—-1=0

Question 16 D

The sum of these two vectorsis u
u=(2i —3j +2k) + (3i + 4j +2k)
=5i+]+4k

Copyright © 2013 Neap TEVSMUS4EX2_SS_2013.FM 5



VCE Specialist Mathematics Units 3 & 4 Trial Examination Suggested Solutions

Question 17 A

a(t) =sin(t)j

V(t) =—cos(t)] + ¢

Using v(m) =i +],weobtain i +j =-cos(n)j +c
Hence c =i and so y(t) =i - cos(t)]

v(0) =i —cos(0)j

=i-]

Question 18 A

2
Rearranging the differential equation we obtain d—}z-’ - 5%% +6y=0
dt

2
Substituting for y, da}t-/ and c(:l—g into the differential equation we obtain p°e™ — 5pe™ + 6™ = 0.
t

Taking out €” as acommon factor we obtain €”'(p>—5p + 6) =0

p’-5p+6=0 (ase™#0)
Hencep=2and 3.

Question 19 C

d’x _ dx dv
:(x+2)><£(x+2)
dx
=X+2
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VCE Specialist Mathematics Units 3 & 4 Trial Examination 2 Suggested Solutions

Question 20 E

The equation of motion parallel to the planeis mgsin(o) = ma.

Soa=gsin(a).

Question 21 B
The initial momentum (p; ) is5 x 6i.e. 30 (kg m/s).

To calculate the final momentum (p; ) , we need to find the particle’sfinal velocity.

Givenu=6,s=20andt=2we canfind v by using s= %(u+v)t.

Solving 20 = %(6 +v) for vweaobtainv = 14.

The final momentum (p;) is5 % 14 i.e. 70 (kg m/s).

Change in momentum (Ap) = ps—p;
=40 (kg m/s)

Question 22 D
The resultant force of S and T is 10./2 newtonsin the southwest direction.
If the particleisin equilibrium then the third force must be the negative of this.

So U has magnitude 10./2 newtons acting in the northeast direction.

Copyright © 2013 Neap TEVSMUS4EX2_SS_2013.FM 7



VCE Specialist Mathematics Units 3 & 4 Trial Examination Suggested Solutions

SECTION 2

Question 1 (13 marks)

a =1 + 1=+t Al
d 2_ 0,3

b. a—t|[(t)| =8t"-2t-2 M1A1l
Solving 8t>—2t—2=0 for twith t >0 gives t = 0.76 (s) (correct to two decimal places) M1Al

2 6 4 3 2
. ad_zmt)':& —6t*—16t° + 24t" 3 M1A1
t

3
(2t 2 =2t +2)°

2
When t = 0.76069... , g—zlr(t)l =7.875... (>0),and so t = 0.76 (s) iswhen the particle is closest to
t

the origin. Al
d. The coordinates, correct to two decimal places, are (0.42, 0.24, 0.58) Al
e L0)=i+j,r(1)=kand(2)=-3i—]+4k Al
If the particle travelsin astraight line, then (1) —(0) = m(r(2) — (1)) M1
=i =] +k=m(-3i -] +3k) M1

Thereisno solution for m,i.e. r(1)—r(0) and r(2) —r(1) arenot paralel, and so £(0), r(1)

and r(2) are not collinear. The particle does not travel in astraight line. Al

Question 2 (15 marks)

a. Solving x = log.(26) for & gives 8= %ex. M1
Substituting 6= %ex into y =tan""(26) gives y =tan (). Al

8 TEVSMUS4EX2_SS_2013.FM Copyright © 2013 NEAP



VCE Specialist Mathematics Units 3 & 4 Trial Examination 2 Suggested Solutions

b.
YA
T[ 4
************** /— y=%
©,Z
| | | | | L3 X y: O
_‘I4 | | | O | | | 21
_chﬁ
Correct shape Al
Horizontal asymptotesy =0 and y = g ; y-axis intercept (O, Z—D Al
C. Method 1:
d_X = 1‘ and gY = —2 M1
de 6 dé 1+4¢
dy_ 26
So—t=—-%27 _ Al
dx 1444
When y =k, 26=tan(k) (or equivalent)
%Y: —tan“;) Al
X 1+tan“(k)
= sin(k)cos(k)
dy 14
So o 5Sin(2K) . Al
Only award the last AL if the previouslineis seen
Method 2:
dy__ 1 -
dx = m (OI’ equalent) M1

Wheny=k, 6= %tan(k)

So x = logg(tan(k)) .

dy _ _ tan(k)
dX 1 +tan?(k)

= sin(k)cos(k)

dy _ 14
So I 2sun(2k).

Al

Al

Al

Only award the last AL if the previouslineis seen
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VCE Specialist Mathematics Units 3 & 4 Trial Examination Suggested Solutions

d. Wheny:g,x:O. Al
The equation of the tangent at (O, ﬁ) isy= %x + Z and the tangent cuts the x-axis at (—g ) M1
The equation of the normal at (O, g) isy=—2x+ 1—; and the normal cuts the x-axis at (g 0) . M1
L et the area of the triangle be A square units.
_l.m (11 _ (_ED
A 5 X 2 X 8 > Al
_ 5r° ;
So A === (sguare units) Al
64
e Let V be the volume of the solid.
3
_ —1, X\\2
v_nI (tan— (")) dx M1
0
So V=159 (m3) (correct to the nearest tenth of a cubic metre) Al
Question 3 (8 marks)
a. Arg(z-2i) = I
6
Substituting z = x + yi we obtain Arg(x + (y—2)i) = ’é
y-2- tan(E) M1
X 6
y=2_1
VK
1
y—2=—X
J3
1
Soy=—x+2,x>0. Al
J3
Only award the last AL if one of the two previous lines are seen
10 TEVSMUS4EX2_SS_2013.FM Copyright © 2013 NEAP
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b.
I I I
4
_4 41
Correct shape
Opencircleat (0, 2)
C.

RP=./3%+3°

ZQRP=T1+

Hia
ola

RIE

2 (3

QP:%J§+Q
2

Al
Al

Al

Al

M1

Al
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VCE Specialist Mathematics Units 3 & 4 Trial Examination Suggested Solutions

Question 4 (10 marks)

a mcﬂ oc v
' dt
dv _ 2
So mdt =—kv". Al
Only award the Al if thefirst lineis seen.
b. Using either integration or adifferential equation solver with v=u when t =0. M1
1 1_ kt :
= —==——= (or equivalent Al
Loy oreq )
Making v the subject we obtain v= —14d__ Al
kut + m
Only award the last Al if thefirst lineis seen.
C. Using either integration or a differential equation solver with x=0 when t =0. M1
X= rTﬁlo e(kUt i m) (or equivalent) Al
SOX:mlog(1+k—‘“). Al
k ¢ m
Only award the last Al if the previouslineis seen.
dv mu
d. a=— andv=
dt kut + m
2
ad_(k mu ) _ kmu . Al
tkut+m’ gyt + m)
e Over along period of time:
. the particle’s speed continually decreases Al
. it never comes to rest Al
12 TEVSMUS4EX2_SS_2013.FM Copyright © 2013 NEAP
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Question 5 (12 marks)
a.

470,39

o7
| | | (7, 0)

Correct shape (concavity) for 0<t<2
Correct shape (linear) for t > 2
Axesintercepts: (0, 3) and (7, 0)

b. i 3m/s
i. t=7(9

Al
Al

Al
Al

Al

C. Let d be the distance travelled by the particle, d, be the distancetravelled for 0<t< 2 and d, bethe

distancetravelledfor 2<t< 7.

Attempting to find d; and d, M1
For0<t<2:
2
d, = J J9—tidt
0
= gsi n‘l@ +./5 Al
For2<t<7:
7
Either use of adefiniteintegral d, = J‘ 7T_tdt or calculating the area of the triangle.
, 5
d2 = 5_“/6 Al
2
_ oo 1o 102
From d =d, +d, we obtain d = { 9sin™{ 3 +7./5] (m) Al
Copyright © 2013 Neap TEVSMUS4EX2_SS_2013.FM 13
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d. Distance travelled before coming torest is d = %(gsin‘l(:%) + 7ﬁ3) (m).

T

I 7_4‘dt - %(99 n‘l@ +7./5) Al
1B
;
Attempting to solveJ‘ =t = %(99 n_l(é) + 7J§) for T M1
BINES
T=140 (s) Al
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