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

Question 1 (3 marks)

In the direction of motion we have 2p¢ + g = ma. Al

2pt+q:>£l_\_;=2pt+q

m dt m
l2+ t Al
=P 4 +c
m

When¢t=0,v=0and soc=0.

2
t +qt
SOV=p q. Al
m

Question 2 (4 marks)

>» X
correct shape (two branches and asymptotic behaviour) Al
correct intercepts with the axes Al
vertical asymptote is x = 1 Al
non-vertical asymptote isy =x + 1 Al
Question 3 (3 marks)
a. E(4X-3Y)=4E(X)-3E(Y)
=4x30-3%20
=60 Al
b. Var(4X-3Y)=16Var(X)+9Var(Y) M1
=16 x9+9x4
=180 Al
Question 4 (3 marks)
H
AB=3i-2j+(m+3)k
—>
|OC‘ =7 Al
Attempting to solve 32 + (—2)2 +(m + 3)2 =49 for m. M1
m=-9or3 Al
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VCE Specialist Mathematics Units 3&4 Trial Examination 1 Suggested Solutions

Question 5 (3 marks)

Use of tan(2x) = _2tan(x) and cot(x) = to obtain 10tan§x) = 4 . M1
1 —tan" (x) tan(x) 1 —tan"(x) tan (x)
Attempting to simplify gives tan (x) = % M1
tan(x) = if Al
7
Question 6 (4 marks)
z z
6 4 6
j de =J‘ se02(2x) +cos2(2x)dx Al
o COs (2x) 0
cos(4x) = 2COS (2x) -1 = cos (2x) = % % cos(4x) M1
z
= [ltan(2x) + =+ ls1n(4x)}6 Al
L2 2 8 0
_BLz
2 12 16
27 3+4rx
48 Al
Question 7 (5 marks)
Ed)—c( %eZX(Z sin(x) — cos(x))) = %eZX(Z sin(x) — cos(x)) + %ezx(Zcos (x) + sin(x)) M1
= L—Lezxsin(x) + lezxsin()c) - 2ezxcos (x) + 2ezxcos (x) Al
5 5 5 5
So —(—Z-( lezx(Z sin(x) — cos (x))) = ezxsin(x).
dx\5
b. J-__‘f_y__ - J-ezxsin(x)dx Al
2
N1-y
sin (y) —e (ZSln(x) —cos(x))+c M1
1
Whenx=0,y=0andsoc= 5
y= sin(%ezx(zsin(x)_cos(x))+§) Al
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VCE Specialist Mathematics Units 3&4 Trial Examination 1 Suggested Solutions

Question 8 (5 marks)
(a+ bi)2 = a2 - b2 + 2abi and so a2 - b2 =7 and 2ab =-6./2.

3.2

Attempting to eliminate a variable, for example b: b = —=—"= to form a4 - 7a2 -18=0.
a

(Alternatively, eliminating variable a forms bt 477~ 18 = 0.
Solving givesa=3, b= —ﬁ; thatis, z=3 — ﬁi.

Anda:—3,b:ﬁ;thatis,z:—3+ﬁi.

Question 9 (5 marks)

xe —+

Att ting to diff tiate implicitly to obtai
empting to differentiate implicitly to obtain e o o

i 1 dy 9 =
At the point (k, log (k)), p dx+kdx 1=0.

% = % = my, = —k, where m,; is the gradient of the normal.

The equation of the normal is y —log (k) = —k(x — k).
2

2k +1 and so
2

2
Whenx =0, y= 2k2+ I log (k) = kz.

So k= J;.

Vw7 WY g

MI Al
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Al

Al
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M1

Al

M1

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

Question 10 (5 marks)

a. 1-x*>0
—1<x<1butx#0
The maximal domain of fis —1 <x<1,x#0.
1 1
2 2, 2 2.2
yon 1 —x (1-x7) —-(1-x7)

1 1
2

( 2 J - oo

2
1

X U or) ndso ey = -
1—x2 /\ll—xz
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