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Question 1 (3 marks)
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(1 mark) (1 mark)

= %(loge (8)—log,(2)) - % (tan™ (v3)- tan"' (0))

_1 (7
= log.(4) ﬁ[3 OJ
5\/_71'

(2)——

(1 mark)
Question 2 (5 marks)

% % . . .
a. i. CM =aCA (given in question)

(1 mark)
= S
ii. CM =CO+O0OM
1 —
= _Eb-i- ﬁOD

1 - o
= —Elg+ B| OA+ AD (1 mark)
1 - 1=
=——b+ f| OA+—AB
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2° -3 T

1 1
=3B (gﬁ‘a)’?

(1 mark)
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b. From part a.,

1 2 1 1
aa-—ab=—pfa+ -p-—— b
o—yob=2pa{ 353 )

2 1 1 1
So a=— 1) and ——a=—pf—— 2
3,5 M 5 3[?’ 2_()
Substitute (1) into (2)

1 2 1 1

—— X — - N,

2 3ﬁ 3ﬁ 2

1 1 1
3ﬁ_3 2
251
3 2
_3
4
So cx:gxé
3 4
_1
2

Question 3 (3 marks)

The vector resolute of a in the direction of b

T

=éx(2—4—4)(2£’+ j—ZIgj
2
=——|2i+j-2k
3( ik j
The vector resolute of a perpendicular to b
~a-la-b)p

If you have time, add the two resolutes together to make sure they give a.

4. 2.4 7,10, 2
——i—— jt—kt+—i—— j+—k
3 3~ 3737 3~ 3~
=i—4 j+2k

=4a

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)
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Question 4 (4 marks)

Since z=2i is a solution then z=-2i is also a solution because the coefficients of the terms

in the equation are all real (conjugate root theorem).
So  (z-2i)(z+2i)

=72 +4 is a factor

Method 1 — long division
22 =2z+4
7 +4>z4 -27°+87° -8z+16

4

Z +47°

-2z +47% -8z

-27° -8z
47> +16
472 +16

Method 2 — inspection

=27 +8z2-8z+16
=" +4 (7" _z_)

= (2" +4)(12° _z_)
=(z"+4)(z° -2z_)

= (27 +4)(z> -2z +4)

So f(2)=(Z2+4)(z*—2z+4)
=(22+4((2° -2z+1)—1+4)
=2 +4)((z-D*+3)
= (27 +4)((z=1)* =3i%)

=(z2 +4)(Z—1—\/§i)(1_1+\/§i)

The other solutions to f(z) =0 are z=-2i,1 iw/gi .

(1 mark)

(1 mark)

(1 mark)

(1 mark)

© THE HEFFERNAN GROUP 2015

Specialist Maths Trial Exam 1 solutions



Question 5 (5 marks)

a. u=10 v=u+at
v=0 0=10+4a
t=4 a=-2.5
a="

The acceleration is —2.5ms .

b. Method 1
u=10 s:ut+lat2
2
v=0 =10x4+%x—2.5><16
t=4 =40-20
a=-25 =20
s=7?

The box travels 20m.

c. Draw the forces on the diagram.
R=ma
—Fg+(N—2g)j=2ag' (1 mark)
—F=2a and N=2g
—UN =2X72.5
—Ux2g=-5
-
H 2g
So r=5ands=2.
Question 6 (4 marks)
X 2 T
2xy —arctan| — [+ y  =5——
y=arctn( 3 | +5° =57
dy 2 dy
2y4+2x—— +2y—=0
Y dx 4+ x* ydx
dy 2
2x+2y)y—=-2y+
( y)dx Y 4+ x?
= 2y(4+xP)+2
4+ x?

dy _ —8y-2yx’+2

dx  (4+x2)x2(x+y)

_—4y—yx2+1
T @+xD)(x+y)
At (2 D_z4arl
dx 8%3
-7
T4

(1 mark)
(1 mark)
Method 2
v:=u’+2as
0=100+2%x"2.5s
100
§=—
5
=20
(1 mark)
zL
i
N
4 motion
—
F <—|:._|
v
2g
(1 mark)
(1 mark) - term
4+x*

(1 mark) - other terms

(1 mark)

(1 mark)
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Question 7 (4 marks)

Do a quick sketch. B
1

x*-2x-3
-
(x=3)(x+1)

y:

2
1
area = _~([—(x EEv 1)dx (1 mark)
Let ! = A + B
(x=3)(x+1) x=3) (x+1
_A(x+1D)+B(x-3)
T (x=3)(x+1)
Trueiff 1= A(x+1)+B(x—-3)

Put x=-1, trueiff 1=—4B, B=——

Put x =3, trueiff 1=4A, A=—

2
Soarea=— j ! — ! dx (1 mark)
4(x-3) 4(x+1)

0

1 2
= —Z[loge X = 3| —log,|x + 1|]0 (1 mark)

= %loge (3) square units

(1 mark)
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Question 8 (5 marks)
a. Method 1

v=42x+4

a= v—v (from formula sheet)
dx

dv 1 L
Now —=—Q2x+4) 2x2
dx 2

1

2x+4
So a=+2x+4x

a=1
Hence acceleration is constant.
Method 2

v=42x+4

(1,

1
N2x+4

a=
dx\ 2

=li(2x+4)
2 dx

1
==X2
So a=1
Hence acceleration is constant.

b. v=42x+4

£=V2x+4
dt
d 1

dx V2x+4

t=v2x+4+c¢

il (_ v j (from formula sheet)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

letu=2x+4

d _
dx

2

(1 mark)

Whent=0, x=0, so 0=\/Z+c and c =-2.

So t=+2x+4-2
Whent=3, 3=+2x+4-2
5=+2x+4
25=2x+4
21
X=—
2

(1 mark)
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Question 9 (7 marks)

11
a. d,=|—,— 1 mark
! { 2 2} ( )
= [0,6 7] (1 mark)
b. y
1 A
——.6 i
( 2 ”j q
0,3n \
* » X
T
2 2
(1 mark) — correct endpoints and y-intercept
(1 mark) — correct shape
3
c. volume = ﬂszdy (1 mark)
0
since y = 6arccos(2.x) )i
y 1
<= 2 ——,6m X
< arccos(2x) ( 3 j 67
cos(l =2y shaded
6 ©,3% / region to
1 y ’ be rotated
xX= —cos[—j
2 6 . . > X
x? :lcosz[lj - (1,0)
4 6 2 2
Since cos(28) = 2cos*(0) -1
2cos’(0) = cos(260) +1
cos’(0) = %(005(20) +1)
x* = 1 cos(l) +1
8 3
P 3z
volume = — j cos(l) +1 |dy (1 mark)
8 0 3
pe y 3z
=—| 3sin| = |+
3 { ( 3J ’ }
= %{(3sin(7r) +37) - (3sin(0) +0)}
2
= Lunits3
8
1 mark
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