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VCE Specialist Mathematics Units 3&4 Trial Examination 1 Suggested Solutions

Question 1 (3 marks)

A
- T ==+2
y=2-tan 1()c) Y 2
} } } } > X
¢ =242
Y73
correct shape Al
The y-coordinate is (0, 2). Al
The horizontal asymptotes are y = ig +2. Al
Question 2 (3 marks)
The equations of motion are 7 — 2g = 2a and 4g — T = 4a. Al
Attempting to solve for a and 7, M1
a= ‘% and T = —8-3‘5 Al
Question 3 (4 marks)
sin2(6)
2 I+ 2
1 +tan () _ cos (0)
1 - tan’(6) . sin>(6)
cos2(9)
_ cos2(6) + sin2(6) M1
T2 2
cos (@) —sin" ()
_ 1
"~ cos(26)
= sec(20) Al
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b. Method 1:
sec(20) =2 = cos20 = %
T 5x
20==,=
373 M1
T 5x
===
6 Al
Method 2:
2 2
1 +tan" (@) =2(1 —tan (9))
1
tan(@) = +—
A M1
T S5x
=2, = Al
6’6
Question 4 (4 marks)
a. E(X)=30 Al
o o
b. sd(X)=—
Jn
__T
J25
_7
- 5 Al
c. E()_( ) = 30 (unchanged as it is independent of n) Al
o o
sd(X)=—
Jn
__T
/50
__T
5.2
sd(}_( ) is reduced by a factor of J2. Al
Question 5 (3 marks)
(a-bi)(x+yi)+(a+bi)(x-yi)=k M1
(ax+by)+ (ay—bx)i+ (ax+by)+ (bx—ay)i=k Al
2ax +2by =k Al
Hence the equation Wz + wz =k represents a straight line.
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Question 6 (5 marks)

1 du 1 2
. Letu=-andso —=——=—-u".
a et u xan Sodx 5 =—u

x=l=Du=landx=p=>u=

p

J ! dx:J‘
2
11+x

(2

p

1
1 1
b. J‘ zdx:J- 2du
(L+x 11+u

p

[arctan(x)}ll7 = [arctan(u )ﬁ

p

1
arctan(p) — arctan(1) = arctan(1) — arctan(l—)j

1
arctan(p) + arctan(l—)J = 2(?—3 (or equivalent)

1
And so arctan(p) + arctan(l—)j = g

Question 7 (6 marks)
4 3
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Al

M1

Al

M1
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Al
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2 iR 2 i= (22— +1)=0

2z—i=0:>z=éandsoz=%cis[gj Al

EITHER

CHl=(+ 1) -z+1)=0 M1
=>z=-lorz= l_i__sz_’ Al

OR

2 =-1 M1
= cis(7) = 2 = cis(”+32k”),k:0,i1 Al

THEN

=>z= cis(—g), cis[%[], cis(r) Al

So —lcis z cis(—’—[) cis z cis(x)
Z_Z 2 > 3 > 3 > .
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Question 8 (4 marks)

The denominator has an irreducible quadratic factor and a single linear factor. Hence there are two
partial fractions.

x2 +x _ Ax+B + C
(X +2)(x-2) x 42 *72
X rx=(Ax+B)(x-2)+C(x" +2) Al
EITHER
Attempting to find the values of A, B and C. Ml

Substituting x = 2 gives:

6=6C=C=1

Substituting x = 0 for example with C =1 gives:
0=-2B+2=B=1

Substituting x = 1 for example with B =1 and C =1 gives:
2=-1-A+3=A=0

SoA=0,B=1and C=1.

OR

X rx=(A+ O’ + (<24 + B)x + (2B + 2C)

Attempting to equate coefficients: M1
A+C=1
-2A+B=1
-2B+2C=0
Solving givesA =0,B=1and C=1.
THEN
2
I%dﬁj(%+ szdx
(x"+2)(x=2) x+2 X
1 -1 X
=—tan |—&=|+log |x-2|+c M1 Al

Question 9 (3 marks)
(a-b) = [al’[b*cos’(®) Al

< |e~1|2|13|2 since 0 < 0052(9) <1 Al
(a-b)" = (a b, +a,b, +ashy)’s lal> = a+ay+a;s and |b|” = b+ b, + b, leading to

(a\by +ayb, + d3b3)2 < (a12+ 6122+ a32 )(b12+ b22+ b32) Al
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Question 10 (5 marks)

dx _=21(1+1)=21(1-1)

2
d (1+1%)
4t
T L2 Al
(1+1)
2
dy _4(1+17)—21(41)
h 2
i (1+1)
_4-4f
=0 Al
(1+1)
2 2
dy_(4—4t]((1+f)]
<) o ———
dx (1+ t2) 4¢
2
-1 M1
t
1 3 8 dy 3
Atr=- = - = - _ =, M1
f=yp=sy=sad =3
. . 8 3 3 .
The equation of the tangent is y — 3573 X - 3 (or equivalent) . Al
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