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Question 1

a. f(x)=cos'(3x—2)

%,1} (1 mark)

b. f(x)=cos ' (3x—2)

Method 1 — short way — observation

Fr)=———t 3

J1-(3x—-2)?

-3

J1-(3x-2)?

(1 mark)

Method 2 — long way — chain rule
y=cos '(3x—2)
y=cos (1) Z -3
LA

du  ~1—y?

dy_dy du (Chain rule)
dx du dx

(1 mark)
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Question 2
6x>—3y° +2x%y* =5

12x—9y2ﬂ+4xy2 +2x° xzyﬂ:o
dx dx

ﬂ(4x2y —9y2) :—4xy2 —12x
dx

dy _ —4xy* —12x

dx 4x*y-9y°
| (1 mark)
When y=1
6x% —3y® +2x?y? =5
becomes 6x? —3+2x* =5
8x> =8
x? =1
X==1
Reject x =1 since the point is in the second quadrant.
(1 mark)
At(-1n, Y _4+12
dx 4-9
__16
5
(1 mark)
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Question 3

_(x_l)z _y_2:1
4 25

This is the equation of an hyperbola.

The centre is at (1,0).

The equations of the asymptotes are y = i%(x—l) :

x-intercepts occur when y =0
(x ;1)2 .
(x-1)’=4
x—1==£2
x=-1,3

y-intercepts occur when x=0

1 y
y 3
e

v
>

(1 mark) — correct centre

(1 mark) — correct asymptotes

(1 mark) — correct x-intercepts

(1 mark) — correctly drawn curves with no
curling away from the asymptotes
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Question 4
Leta=AC
=—4i+ ]

._)
andb=BC

—> . > >
The component of AC perpendicular to BC is AB.

—> A A
So AB=a-(a-b)b

_)
Since BC, and hence b, is parallel to —3i+2 j then

1
B (3142
SO AB=—4i+ j——— (12+2)x —— (-3i+ 2 j)
14
_—41+J—E(—31+2J)
4. 28
=4+ jr =i ]
ETRIRTE
10, 15

O
)

(1 mark)

(1 mark)

(1 mark)
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Question 5

a.

20
30° g

(1 mark)
Note: because the inclination of the container is to slide down the slope the friction
force is directed up the slope.

b.
i
Note that the friction is now directed down the slope.
The equation of motion is R=ma
(200-20gsin 30° —F)i +(N —20gcos30") j=20ai
200-10g-F =20 N =20 ﬁ
—1Ug—=1=20a = ng (1 mark)
200-98— uN =2 ~103g
102—-10+/3gu=2
~10v/3gu=-100
Ly 10
V3g
(1 mark)
C. At the point where the container is about to move up the slope,
| P-20gsin30° —~F =0 and N =10+/3g (1 mark)
P =109 + 1 x10+/3g
10
=10g + —— x 10+/3g
V3g
=198newtons
| (1 mark)
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Question 6
a. J.sinz(%j dx
= % J(l —cos(3x))dx

:%[x —%sin(3x)) +C

= g - %sin( 3X) (put ¢ =0 for "an" antideriva tive)

(1 mark)
b ' 5x d
' 422 o let u=1+x>
0
“ldu - du_y,
:5 Ed—u 2d)( dx
! X x=lLu=2
5% -2 (1 mark) - correct integrand X =0, =
_EIU du (1 mark) - correct terminals
1
1 2
2 1
:%“E‘Z‘/I
~
=5{2-1,
(1 mark)
Question 7
1
V—ﬂ'J.dey y
0 * y = log,(3x- 2)
eV y2)? =log,(3x -2
:”I eV +2 dy (1 mark) y=log( ) 1
L3 e’ =3x-2 /
1 €y+2 1 > X
—zj(e2y+4ey+4)dy T3 o
90
z|e¥ ' (1 mark)
=—| —+4e’ +4y
9| 2 o
2 0
SIS aeval-| S 440
9l 2
2
_E|® aera-lg
9{ 2 2
=7 (e? +8e —1) units °
18
(1 mark)
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Question 8

1 . (3 27[]
=——cis| = -==
2 12 12

7
—icis 1]
2 12
C. From b.
L icis(ij
w 2 12
= i cos[ij +1isin (l
J2 12 12

AIsogz 1+

W 34

L 14i B
T Bei B
V3-i+4/3i+1

4

\
:\/§+1+ (/5—14 (1 mark)
4 4

So equating imaginary points,
1 . (1] 31

12 4

sin[ i j —W -1

12 4

(1 mark)
(1 mark)
since w = 20is(£j
6
= Z[COS(ZJ +isin (ij
6 6
2 2

=3 +i

(1 mark)
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d. Froma., u=1+i.

Since u is a root then z must also be a root (conjugate root theorem).
(z-1-i)(z-1+)=z*-z+iz—z+1-i—iz+i+1

=72 -2z+2 isafactor (1 mark)

z+3
22—22+2> 23+2°-47+6
73 —27% + 212
322 -62+6
3z2° -62+6

S0z +2%—471+6=(z-1-i)(z-1+i)(z+3)=0
The other roots are 1—¢ and — 3.
(1 mark)
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Question 9

a. a=v>+3v+2

Because the particle moves “from rest” we have r=0,v=0.

Sowhent=0, a=0+0+2

=2m/s?
b. a=v>+3v+2, v=0
LI
dt
dt 1

dv vZ43v+2
SR,
(V+2)(v+1)
1 A B

Let = +
V+2)(v+l) v+2 v+l
1 _ANv+1)+B(v+2)

(V+2)(v+l)  (v+2)(v+1)

True iff 1=A(v+1)+B(v+2)
Putv=-1 1=B

Putv=-2 1=-4
1 -1 1
= +
v+2)(v+1) v+2 v+l

o ENERA

v+2 v+l

t=—log,

v+2|+10ge

v+1|+c

When t=0, v=0s0

c= loge(z)_loge(l)
=log,(2)

t=—10ge|v+2|+loge

v+1|+10ge(2)

Since v >0,

e

so4d =-1

(1 mark)

(1 mark)

(1 mark)

(1 mark)

| © THE HEFFERNAN GROUP 2009

Specialist Maths Trial Exam 1 solutions



t:Ioge[z(V+1)j

V+2
ot :2(v+1)
V+2
et v+l
2 v+2

e'(v+2)=2(v+1)
ve' +2e' =2v+2
ve' —2v=2-2¢

v(e' —2)=2(1-¢")
t

VZZS _e2)

(1 mark)
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Question 10

a.
cos@x =2cos?(x) -1

cos[zj =2c0s? (zj -1
4 8

cos(%) = L‘E

as required

b. Method 1

Do a quick sketch of y =sin *(x).

0

Area required = jx dy
0
0
0

= [sin(y)dy

«Jo]

Rt

_—\/2+«/§

- +1square units.

(formula sheet)

(1 mark)

(1 mark)

since g is a first quadrant angle

(1 mark)
y
A
y = sin"*(x)
L
2
L
8
> X
1 1
L
2
since y =sin *(x), x=sin(y)
(1 mark)
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12

Method 2

Do a quick sketch of y =sin *(x)and y =sin(x) . Because these two graphs are
reflections of each other in the line y = x, the two shaded areas are equivalent.

y = sin"*(x)
y = sin(x)

> X > X
:
Area required = j.sin( x)dx (1 mark)
0
8
= {cos(x)}
0
Vs
=—qcos| — |—cos(0
{ (8 j ( )}
—V2+42 .
=5 +1square units.
(1 mark)

Total 40 marks

| © THE HEFFERNAN GROUP 2009 Specialist Maths Trial Exam 1 solutions



