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

Question 1 (3 marks)

correct shape (concavity and asymptotic behaviour) Al

Question 2 (3 marks)

The parametric equations are x =2 — #* and y=4t.

dy _dy di o oody 2
Use o dr X pr to obtain il

Let the gradient of the normal be m,,.

dy 1
Whent=1, g}z—Z and so, my=sz.
Whent=1,x=1andy=4.

So,y:%x+;

Question 3 (3 marks)

Let X represent the weight of the lemons.

X ~N(58, 9%)
- 9’ . =9
X~ N[SS, %J, that is, E(X) =58 and sd(X) = g (=15)

Pr(X>61)=Pr(X>58+2x 1.5)
=0.025

Question 4 (3 marks)

The equations of motion are T = 3ma and 2mg — T = 2ma.

3mg—¥=3ma:>3mg—¥=T

Solving for T gives T = 6—’;15 N).

y-coordinate and stationary point is (0, 1.25) Al
horizontal asymptote is y = 1 Al

M1

M1

Al

Al

M1
Al

Al

M1

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

Question 5 (5 marks)

It is given that x3 + xy2 - y3 =2.

Using implicit differentiation obtains 3x° + y° + 2xyj—y -3 y2fl—y - 0. M1 Al
X X

D=3’ +y7 =0 Al

dx

So,x=y=0. Al

Formal verification (that is the substitution of x =0 and y = 0 into x3 + xy2 - y3 = 2) shows that
(0, 0) is not on C. M1

Hence, there is no point on C at which ? =0.
X

Question 6 (5 marks)

The equation to solve is z3 =-2+2i

z3:2[2cis[37”+ 2k7rj,k:0, 1,2 M1
2= J2cis| Z+ 2K | k=012 Al
4 3
b4
7= ﬁcis(z} Al
Adding or subtracting 2?7[ to obtain the other two solutions:
2y = W2eis| T3 |, 23 = 20ls| —5

Question 7 (3 marks)

2
The question asks to prove that p-q = |p| .

e —"

Z0OPQ =90° and so PO - PQ = PO‘ ’PQ’ cos(LOPQ)=0 M1
— —
PO=-pand PO=q-p,so-p-(q—-p)=0. Al
—P-q+p-p=0
p-q=p:p (dot product is distributive) Al

2
So p-q= ‘p‘ .
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VCE Specialist Mathematics Units 3&4 Trial Examination 1 Suggested Solutions

Question 8 (5 marks)

a.  Itis given that a = 2x éxz, 0<x<18.
Method 1:
dl1l dll 2 12
d—(iv J and SO d—x(iv J —2 — =X
dil 2 12
J.a—Eiv ]dx—J.[Zx—gx de M1
12 2 1 3
EV X —ﬁx +cC Al
Whenx=0,v=0and so c=0.
Sovi=2xi— L3 Al
9
Method 2:
dv dv 12
a—vd—x and so va—2x—6x
J.vdv = J.[Zx - éxzj dx M1
12 2 1 3
§V =X _i—Sx +c Al
Whenx=0,v=0and soc=0.
Sovi=2x— L Al
9
b. v=0:2x2—%x3=0 M1
x{Z—éx} =0
x=18 (m) (x>0) Al
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VCE Specialist Mathematics Units 3&4 Trial Examination 1 Suggested Solutions

Question 9 (5 marks)

a  in%(@) = }1(1 ~ cos(26))

sin*(0) = %(1 ~ cos(20))° Ml
=}L(1 —2¢08(26) + cos*(20)) Al
1 1 + cos(46) .
= 4—1(1 —2cos(20) + T) (or equivalent) Al
Leading to sin4(¢9) = %(3 —4cos(20) + cos(46)).
T T
4 A Zl
b. j sin (6)do =J‘ 5(3 —4cos(260) + cos(46))dl (from part a.)
0 0
7Z'
[39 2sin(26) + Sm(‘“ﬂ M1
8 0
_ 13z 5 |7 sin(m) (o sin(0)
= 8( 7 2sm[2j + ) (O 2sin(0) + ) )
_3z_8 Al
S 32
5
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Question 10 (5 marks)
Solve arccos(x) + arccos(2x) = g for x where x > 0.

Method 1:

Apply cos to both sides of the equation arccos(2x) = g— arccos(x) to obtain:

2x = cos [g — arccos(x )J
Use of cos(A — B) = cos(A)cos(B) + sin(A)sin(B) on the RHS to obtain:

2x = cos (gj cos(arccos(x)) + sin[g] sin(arccos(x))

. 2
So, the equation becomes 2x = +/1 —x".

Squaring both sides gives: 4x=1-x%
Solving this equation gives:

1
x=— (x20)

5

Method 2:
Apply cos to both sides of the equation to obtain:

cos(arccos(x) + arccos(2x)) = cos (gj

Use of cos(A + B) = cos(A)cos(B) — sin(A)sin(B) on the LHS to obtain:

Al

M1

Al

M1

Al

Al

cos(arccos(x) + arccos(2x)) = cos(arccos(x))cos(arccos(2x)) — sin(arccos(x))sin(arccos(2x))

20" - (J1 —xZ) ul - 4x2)

So, the equation becomes 2% («/ 1 xz) («/ 1—-4 xz) =0.

Rearranging and squaring both sides gives: 4xt=axt syt e
Solving this equation gives:

(x=0)

Gl =

M1

Al

Ml

Al
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