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Q1 Graph D has y=0.5 as asymptote. Its equation is in the
1

——+05. D
ax” +bx+c

form y=

Q2 Expand to obtain

(secz(x+ y)— tanz(x+ y))(cosecz(x—i- y)—cotz(x+ y))
=Ix1=1. C

! tan™' —k—ﬂ—x
y’ y 2 9

y= tan[%[ - x] e f T x)= tan(% - x] .

. . krx -
Q3 Equation of inverse: x = - tan

. . krx T T krw T kx
Domain: - —<——-x<—, ————<—Xx<———,
2 2 2 2 2 2 2
T kx T krx 7w kx T kw
—_—— < -, —+ >——+—,
2 2 2 2 2 2 2
(k-1)z (k+1)r B
2 2

Q4 For cos_l(tan[x + %D to be defined, —1< tan[x + %j <1,

1+£2
%inﬂﬁxﬁﬂinﬂ, %st(lin)ﬂ, where
n=0,12,.... D
Q5 B Tx++

w

6x% —12x+6) 3x* —4x> —x—4
— (?ax3 —6x> + 3x)

2x° —4x—4
—(2x? —4x+2)
-6
Q6 z= i[cos(% - 0] + isin(% + 6’)] = i(sin @+icos 0)
=—cos@+isiné.
l= ! - xcosgﬂs%ng=—(cos€+isin0).
z —cos@+isin@ cos@+isiné

Arg(lj =0-n. E
Z
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Q7 *—(1-2i):*+3z-3-6i=0,
2(z-(1-2i)+3(z-(1-2i)=0,
(z—(1-2i)z*+3)=0,

(z—(l—2i))(z+i\/§Xz—i\/§):0. B

Q8 cis[— Z—Zj - cis(%] = cis(— Z—”j +(- 1)cis(%j :

1
Q10 ychos"(Zx), xzacos%.

v

T

Area=2><jxdy= ZXI(lcosl]dy =[2sinl} =2. C
0 o\2 2 2

e'—e" e'+e”
Q11 j(e P jdx

M1

=log,u—log,v

2 2
Q12 %-i—yQ:l and %+y:c.

0

Let u=e*+e",
du_
dx

nc=—y +y+1. Let £=—2y+1=0. y=l.
dy 2

1 5

2
1
Hence maximum ¢ = —[Ej +—+1=—

2 4

. C

Q13 I[%sin(Zx W1-cos xjdx = .[(sin xcosxv1- cosx)dx

= I(l—u)u%du = I(uo's —ul'S)du

1.5 2.5
u u

== -~ _4¢. B
15 25

Let u=1-cosx,

du .
— =sinx,
dx

cosx=1-u.
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LI
1+x* (1+x2)2.

1+ ==2x, X2 +2x+1=0,

QU4 fx)=tan"'(x), f(x)=
1 =

1+x° (1+x2)Z

(x+1Y=0, x=-1. A

Q15 y= J.tan1 )dx+c-—f tan1 )dx+c

Use calculator to evaluate J(tan '( ) x=1.12.
-2

sy=—112+c¢. C

Q16 25x+25=4(y—2)2
[(r+ D)ax = jzis( )jydx [ (r+ D)ax = jzis(y_z)dy,
.js(y 2P = (x+1F +¢

Hence yzZi% (x+1)2+c=2i%\/x2+2x+l+c. C

Q17 (@+b)c+d)=0, mac+ad+bc+bd=0....(1)
G+e)ld+a)=0, nbd+ba+ed+ca=0.....Q)
()-(Q2), bé-¢d-ba+ad =0,
clo-d)-alb-d)=0, ~-a)p-d)=0

Since a , b, ¢ and d are independent of each other,
G-d#0and b—d=#0.

and b —d are perpendicular. D

s.Cc—a
1,2

Q18 M=—2(x—3)3,
dx

+c.

%vz =I(—2(x—3)3)d =_(x—3)

At x:3+\5, v=0..,.c=2.

4
.'.lv2 = 2__(x—3) .
2 2
Minimum displacement from O when v=0, .. x, =3— V2.
. (x-3)
Maximum speed occurs when ———=0, ~.v_ =2. A
Q19

= Closest distance=+/3*+4>=5. C
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Q20 i -2j+ 2k cannot be expressed in terms of 7 —2; and
~F+2%. A

Q21

R=147N

W=147Nw”

Resultant force = 2x14.7sin 30° =14.7 N down the slope.

|a|=£=%=1j7—98ms A
Q22 v(msh
15
q »
0 p\} Zt(s)
-10

Dlstance—%X15p+;><10(q p)=65.0......(1)

azgradiem‘z_—lsz_—lo .'.q—pzz—p ...... 2)

P q-p 3
Substitute (2) into (1), ><15p+;><10>< 3 =65.0.
.'.6571)265.0, p=6.

.'.a=_—15=—2.50. D
6

Section 2
. 1 X +x+1
Q1ai. f(x)zzloge(xz—x+1]’
, 1 xz—x+1\(x2—x+1)(2x+1)—(x2+x+1X2x—1)
f(x)=z >
X +x+1} (xz—x+1)2

_ 1-x7
a 2(x2+x+IXx2—x+1).

Qlaii. g(x)=tanl(zglj+tan'(2f/§lj,

A TP A e
=2J§(3+(2i+1)2+3+(2i_1)2]

—2f[ 1 J( Val+x?)

4x* +4x+4 4x* —4x+4 T4x+1 xz—x+1).
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dy

Quaiii. = f(+ ax). 4= e =g )

_ 1-x7 N 1 x/g(1+x2)

_2(x2+x+1 xz—x+1) 2\/5 (x2+x+1 xz—x+1)
1 1

B (x2+x+1)(x2—x+1):x4+x2+1.

1

[f< +%g(x)l

0

Q1b. Area= j(h(x))dx =

a
L[Lz]_llog 34 T
233 6) 4 T 43

=log, B+
1 V4
=—|log,3+—|.
3
Qlec. h'(x) = _Ah2x . Use calculator to draw the graph
(x4 +x*+ 1)2

of h'(x) and find the coordinates of the stationary points,
(-0.6426,0.6315) and (0.6426,0.6315).

Q2a. Let x=tané.

J- dx _J- sec’ @do _
x/l \/1+tan20 secd

_J-se02 g =J'sec0d0 .

secd +tan @

2bi |secOX ———
Q J secd +tan @

:J‘sec20+sec0tant9 Let u=secOd+tand .
6+ tan @
J sect+tan ﬂ=sec249+sec19tan19
=J'—u=logeu +c a6
u
=log,[secf + tan €| +c.
2 dx

2bii Area=
Q2bii Area= J- —1+x ‘= tand

tan”! (2«/5) 6= tan_l(x)
= jsec al6

0
an”! (2«/3)
0= tan"(2\/5)

= [logg((?a + Zf))]— [log, 1] an@=242
=1 3+242).

08+ sec@=+1+tan’ 0 =3

22 22
_ V2

Q2c¢. Volume= J;izyzdx = J; e dx= [zz'tan l(x)E
=ztan™ (Zx/g)
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.When x=0, y=1. When x=2\/5,

1
R e

_1
y 3
+ y
1
1 ar
Volume= |m’dy= || = —1ldy=|n| ———y || =—
frar=[o 51 3
3 3 3
2 1 2

0 0
25 5 2
= [ Eaxvor [ 2+ [an
o 1+x o V1+x° 0

= rtan” (242 + 2710g, (3 + 242 J+ 2v2 7.

Q2f. The difference is the volume of a cylinder, radius 22
and height 1.

Difference = m’h = Jz'(Zﬁ )z (1)=

Q3a. dx_ v, =xe" and x(0)=1.
dt

When =0, x=1, ﬂ:1.
dt

When t1=0.1, x=1+0.1x1=1.1, %zl.lxe’o'l =(0.9953.
t

When =02, x=1.1+0.1x0.9953=1.20.

Q3bi. x=e"".

2
yz“—(St—l)]dtz—%—i—t—i—c.When 1=0, y=2, nc=2

2
and y=—%+t+2.

2
7(t):e""z~+[—%+t+2]1 +3k .

Q3bii. Distance from the origin

D(t):\/(elf"‘)ﬂ[—%wﬂ}2 +37.

Use calculator to sketch the graph of D(t) and find the time
t=1.05 when D is a minimum.

(= (5r-1) .

Q3c. Speed= \/ (xe")2 +
When 1=03, x=¢™

Speed = \/ (eI*f“e*“)Z +(5(0.3)-1) =1.08 .
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Q3d. 7 =[x —(5:-1)7. Q4d. Let 2,2y, 25,2 be the roots of z° +z* +1=0.

PR d(xef’);_ d(5t—1)]~. n 4t l=(a- 2 e -2 ez {2 - 2)
dt dt dt =" +.... +2,2,23.4.25
=(ﬂef +XM]1’~—5]~' 22225025 =1
dt dt
= (xee" —xe )T =57 Qdei. [Im(z -2 <2z +2i],
=xe”’ (e_' —1)7 -57. |Im(x+ yi— 2i1 < x/E|x+ yi+ 2i| ,
When t=0.3, a =-0.25{ =55 . |Im(x+(y—2)i] sﬁ|x+(y+2)i| i
Q3e. The first particle moves in the plane defined by z=3. |y - 2| = \/E|x +(y+ 2)i| ’
The z-coordinate of the second particle at time #: |y _ 2|2 < 2| X+ (y + 2)i|2 i
3
z= det =6y +c. When 1=0, z=0. (y—2) <2(x* +(y+2) ), which can be simplified to
2 2

sc=0and z= 6\/; . %+ (y—+6% =1, which is a region in the complex plane on and
Let 6§7 =3, 1= b2 )

T4 * (y+o)

outside the ellipse x_2 + =1. The ellipse is centred at
4

42
(0,—6), and intersects the y-axis at y=—6+ 4\/5 and
y=—6- 4\/5 . See diagram below.

Q4ai. z4+zz+1=(zz+h)z—kzz=z4+2hzz+h2—kzz.
~h*=1and 2h—k=1.
Since h,ke R", ~.h=1 and k=1.
Qdeii

Q4aii. z4+zz+1=(z2+1)z—zz=(zz+1—z)(12+1+z)=0.
s —z+1=0o0r 22 +z+1=0.
1+iy3 o —1+iy3

2 2

Hence z =

Q4b.
z4—zz+1=(zz+1)z—312z(zz+1—\/§zXzz+1+\/§z)=0.
zz—\/gz+1=0 or z2+\/§z+1=0.

iy A4
Hence z:\/gz_l or z= 3_1.

Qdec. z8+z4+1=(z4+z2+1)(z4—z2+1)=0.
- theroots of z*+z2+1=0 and z*—z*+1=0 are the roots of
2+zt+1=0.

Q5a. Let T newtons be the tension in the rope at the pulley, and
R N a ms™ be the acceleration of the rope.
e For the left side, T —0.50xg =0.50xa ...... (1)

o T For the right side, 0.50(5—x)g -7 =0.50(5—x)a ...... )
SN Lo (1) + (2), 0.50(5-x)g —0.50xg =2.50a .
~a=(1-0.4x)g ms™.

1.,2
Q5bi. a =‘@ =(1-0.4x)g .
x
. . d (% vz) . .
Since v increases as x decreases, .. 4 is a negative value.
x
1,2
M = —(1 - 0.4x)g .
dx

2009 Specialist Maths Trial Exam 2 Solutions © Copyright 2009 itute.com Free download and print from www.itute.com 4



Q5bii. %vz = I(— (1 - O.4x)g)dx = —(x— 0.2x" )g +c.
When x=2.5, v=0.20, ...c=0.02+1.25¢ .
.~.%v2 =—(x-02x)g +0.02+1.255 .

When x=0, v> =0.04+2.5g, ~.v=495ms".

Q5biii. v? =-2(x—0.2x%)g +0.04+2.5¢ ,
v=y-2(r-024)g +0.04+2.5g .

% = —J-2(x-0.2x%)g +0.04+2.5¢ .

. . dx . .
Note: Since x decreases as f increases, .. o is a negative rate.
t

di _ 1
dx  [-2(x-02+)g +0.04+25¢

0

1

= [- d
t 5[5 J—2(—020)g+0.04+2.55
N |

0 {-2(x-0.2x)g +0.04+2.5¢

2

dx =1.97s (By calculator)

Q5biv.
Initial momentum = (0.50x2.5)(*0.20)+ (0.50%2.5)(*0.20)=0 .

Final momentum = (0.50x5.0)("4.95)="12.38 .
IChange in momentum| =12.38 kg ms™".

QSci. Total mass of box and rope=15+2.5=17.5kg.
Force of friction=0.90x15%x9.8=132.3 N.
Resultant force=150-132.3=17.7 N.

—£=1.0114z1.01m5'2.

175

. . u+v
QScii. For constant acceleration, average speed = -

O+v =10, v=2.0ms™.

vi=u’+2as,2.0°=0+2(1.0114)s, s=1.98 m.

Distance travelled =1.98 m.

Q5d. Tension at front end =150 N.

Tension atrearend: T —132.3=15x1.0114, T =147.47 N.
Difference =150—-147.47 =2.53 N.

Alternatively, difference = (0.5x5)1.0114 =2.53N.

QSe. Friction = pulling force.
0.90xmx9.8=150, m=17kg.
Minimum additional mass=17-15=2kg.

Please inform mathline @itute.com re conceptual,
mathematical and/or typing errors
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