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VCE Specialist Mathematics Units 1&2 Trial Examination 1 Suggested Solutions

Question 1 (2 marks)

If a is an odd number, thena=2m + 1, m € Z.

a® =2m +1)

=dm® +4m +1
=4dm(m+1)+1

M1

Since 4m(m + 1) + 1 is not divisible by 2, it is a contradiction. Therefore, a is even. Al

Question 2 (6 marks)

a.

Using the coordinates of point P, (x, y), gives

AP gradient =

X +a

BP gradient =

X —a

Therefore:

y2 =—kx? + ka®

x2 y2
Hence, — +——=1.

@ kd®

The shape of the locus is an ellipse.

both gradients M1

Al

Al
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2 .2
b.  When a =3 and k = 2, the shape of the ellipse is given by % + )1)_8 =1.
Substituting y = 0 to find the x-intercepts gives:
2 42
X_ + O_ =1
9 18
x =23

Substituting x = 0 to find the y-intercepts gives:

2 2
0y,
9 18
y=i3\/5
y
A
6
(0,3v2)

/ i N
/N
(-3,0) 3,0
< —>» X
4 i) 0 2 4

correct shape Al

correct x-intercepts Al

correct y-intercepts Al

Note: Consequential on answer to Question 2a.
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Question 3 (5 marks)

a. av(@ab)y=(@avd)r(avb)
=1A(avb)

=avb

b. (avb)/\(cvd)=((avb)/\c)v((avb)/\d)

=((a/\c)v(b /\c))v((a/\d)v(b /\d))
=(anc)vibarc)viand)v b rd)

c. Using the absorption property of Boolean algebra gives:

b=bv(anb)
=bv(anc)
=(bvarbve)
=(avec)nbve)
=(anb)vc
=(anc)ve

=C

Question 4 (6 marks)
a. Using a; =1 to find a, gives:
Ixa, =2x(1+1)g

ay =4aq
=4
Using a, to find a4 gives:
2xaz =2x(2+1a,
az =3a,
=12
9

) ]

Hence, blszl, b2=?=2 and by =?=4.

Al

Al

M1

MIl

M1

Jfinding a, and a; Al
Al
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: Ml
n+1

b, =1
Therefore, b, is a geometric sequence with a common ratio of 2 and starting term of 1. Al

Note: Consequential on answer to Question 4a.

c. Since b, is a geometric sequence with a common ratio of 2 and starting value of 1:
n—1
b,=2 M1
a
b, =1
n
a, =nxb,
=nx2""! Al

Note: Consequential on answer to Question 4b.
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Question 5 (5 marks)

a.

Since the three adults must be together, they can be grouped together as one object. Therefore,
with the five children, there are six objects to arrange and thus 6! arrangements.

Within the group of three adults, there are 3! arrangements.

Hence, there are 3! x 6! = 4320 possible arrangements. Al

Since all adults must be separate, the children need to be arranged first. Therefore, there
are 5! arrangements for the children.

Each adult must stand between two children. Each adult can stand in six possible places.

6!
Therefore, there are Y ways to arrange the three adults.

!
Hence, there are 5! x % =14 400 possible arrangements. Al

Since an adult cannot stand at either end of the line, a child must stand at either end.

. , . 5!
That is two out of the five children; therefore, there are ; arrangements.
For the remaining six people (three adults and three children), there are 6! arrangements.

!
Hence, there are %x 6!=14 400 possible arrangements. Al

There are two possibilities that fulfil the requirements of the question.
The first possibility is that there is a child standing at both ends of the line. There are

!
%x 6 =14 400 arrangements.

The second possibility is that there is an adult standing at one end of the line and a child

!
standing at the other end. There are 2 x %x Z x6!=21600 arrangements.

both possibilities Al
Hence, there are 14 400 + 21 600 = 36 000 possible arrangements. Al

Note: Consequential on answer to Question 5Sc.
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Question 6 (6 marks)

a. Converting the complex number to polar form gives:

r=y12 + (1)
=2

As tan(6) =—1 and Ois in quadrant 4, 0 = —%.

1—i=\/§cis(—%j M1
- 9
1-i) = (\/Ecis(——n
4
= 16«/Ecis(—9—”j
4
= 16«/Ecis(—£]
4
= 16\/5(00{—2) + isin(—ZD
4 4
=16-16i Al
b.  P(=i)=2x(=i)* +2ix (=) —6x(—i)— 6i
=0 Al
c. Since —i is a root of the polynomial, z + i is a factor.
Using long division gives:
2236
z+i|2z% +2iz% — 627 - 6i
2:% +2i73
-6z —6i
-6z —6i
0
Therefore, P(z) = 2(z + i)(z3 -3). Al
As 23 -3=0:
22 =3ciskn), k =0,1,2 Al
z= %cis(%Tﬂj, k=0,1,2
35 T\ 35. (21 3. [ 27
=4/3,cis| —— ,\/gcm — |and \/5013 - Al
2 3 3
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Question 7 (5 marks)

a. cos(0) = £
Jaflivi
_ (0,43,0)-(0,1,¥3) i
(0. 5.0} [0.1.3)|
3
23
_1
2
b1
Therefore, 0 = g Al
b. 0
/
|
C Lo .
M P N
From the diagram above, it can be seen that MP is the parallel component of the vector
projection of MQ onto MN.
MN =MO +ON =(2,2,-2)and MQ = MO +0Q = (2,-2,-2)
Letting MP =kMN gives:
PQO=MQ -MP
=2-2k,-2-2k,-2+2k)
Since PQ LW :
MN -PQ =0
(2,2,-2)-(2-2k,-2-2k,-2+2k)=0 Ml
1
k== Al
3

OP =OM +MP
=<1,1,1>+%(2, 2,-2)
(551 N
333

Note: A diagram is not required to obtain full marks.
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Question 8 (5 marks)

a. i. Applying the double angle formula gives:

2tan (a)
2

tan(ot)) = ——=><—
1- tan? (a)
2
2% 1
_ 2
2
()
2
_4
3
tan(a) = s1n(a)) and sinz(a) + cosz(a) = 1; therefore, given that ¢ is in quadrant 1,
S
) 4
sin(at) =§ and COS(O{)Z%. Al

ii.  Given that cos(a — ) = —, using trigonometric identity gives:

2
10

tan(a) —tan(f)
1+ tan(a)tan(f)

tan(a — ) =

) * - an(p)
1+§tan(,3)

_ sin(a - fB)
B cos(a — fB)
=7 Al

tan(f) = -1
Therefore, f = %T Al
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sin(a + ) _ sin(a )cos(f3) + cos(a)sin( )

b- sin(a — )  sin(et)cos(B) — cos(a)sin(f)
_n MI

n

nxsin(a)cos(f) + nx cos(a)sin(B) = m x sin(a )cos(f) —m x cos(ct)sin(f)
(n+m)cos(a)sin(f) = (m —n)sin(ar)cos(f)

cos(a)sin(f3) tan(f)

sin(a)cos(f3) - tan(ar)
_m-n Al

m+n
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