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SECTION A — MULTIPLE-CHOICE QUESTIONS
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o [a] [8] [c] [p] [€] 16 [a] (8] [c] [B] [E]
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Question 1 B

—§< tan_l(x) < %[

—bé[<btan (x )<b7ﬂ-

a—l%[<a+btan (x)<a+b7ﬂ-

a—b?<a+btan (cx+d)<a+b7ﬂ-

So the graphof y=a + b tan_l(cx + d) has asymptotes given by y=a * %[
Question 2 E

dy _msin(m(x —n))

dx cosz(m(x —n))

£lX:O:Hnsin(m(x—n)) =0
dx

mx-n)=0,rx2m,.

x—n=0ﬂ-2ﬂ- (m>0)
m m
x=nZ+n, 2—7—Z-+n
“m m
Question 3 B
9
+==1
sin (x) T
: N
=+
sin(x) ]
4

cosec(x) =t—

NG

As sin(x) is negative in the third quadrant, so is cosec(x).
4
Hence, cosec(x) = —.

J7

Question 4 C

The use of a proper fraction command of a CAS gives 4x —Sx-6 _ 1

r+3)Y°03_4) (4r+3) (x+2)

. . . 2 . . .
This fraction contains the repeated factor (4x + 3)” and so in partial fraction form we have

4_, B s Cz.
A3 gpaz)?t 4T
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Question 5 B
The centre of the circle is at the midpoint of 4B.
1—7i+3—i=2_4l.

2

AB=dG-1) 2+ (-1+7)
=2./10
So the radius of Cis m
The equation of Cis |z — (2 —4i)| = J/10; that is, |z — 2 + 4i| = ./10.

Question 6 A
1+z=(1+4+cos(f))+isin(f)

= 2cos2(g) + 2isin(§) cos(g)
s o &)05(2)
Jon(§)

Question 7 A
Letu= 2)(3 + 1.

du 2 ldu 2

=2cos(

1D

3)—6 =6x :83)—6:)(
J‘sz/zxﬁ ldxz—jﬁ%d
=éJ‘ﬁdu
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Question 8 C
The initial point is (0, 1); thatis,a=0and b= 1.

Euler’s method using a step size of 0.1 gives:

a=0 fla)=£0)=1
X, =0.1 fix) =£0.1) ="
Using y, , =y, +hf(x,):
yy=b+hf(a)

—1+0.1¢

=1.1
o=y +hf(x))

=1.1+0.1™"
Question 9 E

Looking at the direction field, g—)—) =0 for y = 2x.
X

The differential equation in E is ?—} =2(y—-2x)and (2(y—-2x)=0) =y =2x.
x

Question 10 D
Let & be angle HOP.
h
tan (o) = —
@ 40
do_ 1 dh

secz(a) —
dt 40 dt

Question 11 E
H
OR=06i+2j-4k

ﬁ
OP =-2i - 6j + 4k

(-21—-6j +4k) - (6i+2j —4k)
ZPQR = arccos — —

(<2)2 + (=6) + 426> + 22+ (—4)’

- anccos(-3 )
= arccos|(—=
7

4 SMUB4EX2_SS_2019.FM Copyright © 2019 Neap



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

Question 12 D

As a=4b —c, each of these vectors can be expressed as a linear combination of the other two vectors. This

is the definition for linearly dependent vectors.

Question 13 A
E’(t) =—ksin(t)i + k(1 + cos(1))]

(1) = Jksin()2 + K21 + cos (1))

= «/kzsinz(t) + k2 + 2kzcos(t) + kzcos(t)

=kJ2+ 2cos(t)

2( t
=k |4cos (2)
_ 1)
—2kcos(2

Question 14 A

The parametric equations are:

x = 2cosec(t) (1)
y=2cot(t) 2)
2 2 2 x2
Using 1 + cot™(¢) = cosec™ (¢), we obtain 1 +)—i— =7
x2 2
Hence — —-X =1 forx>2 and y > 0.
4 4
Question 15 C

Let the normal reaction force be R.

E F=ma

Taking the downwards direction as positive:

&
5
Solving for R we obtain R = 32g.

40g — R =40 X
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Question 16 D

4N
120°

6N

F*=4% £ 6% 2 2(4)(6)cos(120°)
=76

F=.76

J6

2
= /19 (ms )

a=

Question 17 E

Applying the sine rule to the triangle, we obtain:

Iy _ P __ 3g
sin(40°) sin(65°) sin(75°)
3gsin(40°) 3gsin(65°)
==2———and 7, ="+ —~
1 sin(75°) and 52 sin(75°)
Question 18 C

The p-value is the probability of observing a value of the sample statistic as extreme or more extreme than
the one observed, assuming that the null hypothesis is true.

Question 19 D
An approximate 95% confidence interval for u is ()_c 196, X+ 1.96= )

n n

Using the z interval feature of a CAS with x =497, s2 =13 and »n = 100, we obtain (496.3, 497.7).
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Question 20 B
Let P be the random variable that represents the perimeter of the manufactured part.
P=2L+2W
E(P)=2%X2+4+2X5
=14

Var(P) = 4 x (0.1)% + 4 x (0.2)°

=02
Pr(P>14.5)=0.1318
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SECTION B

Question 1 (10 marks)

a.

sin(«) = %

4g—-T=4a and T-6gsin(¢x) =6a

Adding the two equations gives 4g — 6g X % = 10a or equivalent.

So, a:% (m s_z).

T=4g_4x%orT=6x%+6gx§
=92i5g(N)

Method 1:

%(%vz)zigg:%vzz‘g—;+c

When s =0, v=0and so c=0.

2 2gs _ A2gs
So, v = 75 =>v= 3 (v>0).
A3 _
Whens:é,v:—g(ms 1).
2 5
Method 2:
2 2 . _ _§ _é
Useof vi=u +201sw1'[hu—0,0z—25 ands—2.
J3g 1
va(ms )

Al

Al

M1

Al

M1

Al

M1

Al
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e. Method 1:
0—6g><§:6a:a:—§5§ Al
Cﬂ)z_?’_gjv:_?ﬁt_kd M1
dt 5 5
3
When ¢t =0, uzggandso dzi/—;—‘g.
Solving 0 = gg_‘% for ¢ gives £ = 0.1844... M
The required time is 0.37 (s) (correct to two decimal places). Al
Method 2:
0—6g><§:6a:a:—§5§ Al
3
Useofv:u+atwithv:0,u:@anda:—gg. M1
Solving 0 = _«/;g_%g for ¢ gives t = 0.1844... M1
The required time is 0.37 (s) (correct to two decimal places). Al
Question 2 (9 marks)
a. As0<n<m,mex+n>0f0rxeR. Al
Hence the graph of / has no vertical asymptotes.
2 2
b i () = (m —n )ex(mex— n) Al
. . . 3
(me” +n)
Attempting to solve f”(x) = 0 for x. M1
n m2 + n2
Coordinates of the point of inflection are (log e( ——) , ———————-—J Al
m 2mn
<1 (ﬂ) Al
ii x<log, "
2 2 2 + 2
iii. AsO<n<mm +n >0and2mn>0.S0o =" 50 Al

2mn
Hence the point of inflection on the graph of f is always above the x-axis.
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X
c. Whenm=3andn=1,f(x)=ex—+3.
3¢ +1
. 2 . 7
Solving f(x) = 3 for x gives x =log, ) M1
Let the volume of the solid formed be V.
7
loge( —) X 2
3 2
- (52 () .
0 3¢ +1
= 0.625 (correct to three decimal places) Al

Question 3 (10 marks)
a. The coefficients of the equation are real. By the conjugate root theorem, all complex roots

occur in conjugate pairs, so there must be more than one possible value for £. Al
b, (ki) = 4(ki)® + a(ki)® = 24(ki) +30 = (k* — ak® + 30) + (4k° — 24k)i Ml

Solving 4k3 —24k =0 for k gives k= +./6 (reject k = 0). Al

4 2

Substituting & = /6 into k" — ak® + 30 = 0 gives (:/6) —a(J/6) +30=0=a=11. Al

C. The roots are + Jai, 2+1. Al

Im(z)
13
[ ]
12
] 1 °

. —>» Re
") ) 0 p (2)
-1 °

12
[ ]
-3

d. A= %(2% +2)(2)=2(J6+1)

four roots plotted correctly Al
M1 Al

e.  Comparing z' —4z° + 112224z +30=0and 1 — 4w + 11w’ — 24w" + 30w = 0 we

. 1 . 1
obtain z = —; thatis, w=—.
w z

w=+L Loy

_%,5

Al

Al
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Question 4 (12 marks)
a. Vertical movement is denoted by eO'7Stj .
At t = 2, the vertical movement is denoted by e j. M1
Since el'5 > (, vertical movement is in a northwards direction. Al
2
b. Att=2,x=4+J‘ cos(t4)dt. M1
1
The particle’s x-coordinate is 3.88 (correct to two decimal places). Al
dy
- 0.75¢
. G T Al
dx dx . (t)
dt
eO.75t
Attempting to solve =3 for ¢. M1
cos(t)
t=0.95 (s) (correct to two decimal places) Al

A |v(0)]=deos’ (i) + e Al
Attempting to solve «/ cosz(t4) + el'St =5 for ¢. M1

t=2.14 (s) (correct to two decimal places) Al
1
e. d= J‘ Jeos (i) + ' Ml
0
= 1.78 (m) (correct to two decimal places) Al
Question 5 (11 marks)
a. A~
R
-t
w
Vv
Al
2
b F=ma= mv—=mg—2¥ Al
d 1000
2
dv %
Hence, de =g- 1000°

Copyright © 2019 Neap SMUB4EX2_SS_2019.FM 11
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: dx €7 1000
J % dv = dx (or equivalent) M1
\4
€7 7000
J‘ 1000v 2dv=J‘dx
1000g — v
~500log,|1000g — v =x + ¢ Ml
_x
1000g —v* = de *%
_x
V2 =1000g — de °® Al

When x =0, v=0 and so 4 = 1000g.

—X
V= IOOOg(l - eSOOJ and when x =25, v=21.86 (m s_l) (correct to two decimal places). Al

d. Method 1:

dv dv

mva:mg—va:v(—j)—C:g—Sv
J‘ 4 dv=J‘dx Ml
g-5v
10 v
x=J- 5 dv M1 Al
2186..8 72V
So x=2.7 (m). Al
Method 2:
mval}—m —5mv:>v€£}— -5v
dx & dx_g

J‘ 4 dv:J‘dx M1
g-5v

l(—1+ g )dv= dx

5 g-5v

v_ g

5 25
When x =25, v=21.86and so d =-31.17...

log [g—5v[=x+d Al

Solving the above equation for x when v = 10 gives x = 27.72... M1

The distance below the surface of the lake at which the speed of the object is reduced to

10 m s_1 is 2.7 m (correct to one decimal place). Al
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e. 0=g—5v:>v=§(ms_1) Al

Question 6 (8 marks)

a.  Hy:pu=125H :u<I125 Al
b. W~ N[IZS (ijzj

| /100 Al

p =Pr(W< 124y = 125) M

=0.0062 (correct to four decimal places) Al

c. 0.0062 < 0.05 and so we reject the null hypothesis. Al

d. Let w be the minimum sample mean weight that could be observed for the null hypothesis to
not be rejected.

Pr(W < w|u =125)=0.05

w = 124.34 (g) (correct to two decimal places) Al

e. From part d., the minimum value for w is w = 124.34 for the null hypothesis to be
accepted at the 5% level of significance.

Pr(W > 124.34| 4 = 124) = 0.20 MI Al
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