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SECTION 1

ANSWERS
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SECTION 1
Question 1 Answer D
1

The graphof y=—5+———

arap Y = 3 4 2ax— X2
y= -1 3 -1

x’ —2ax—3a’ (x-3a)(x+a)
so it has vertical asymptotes at
x=3a and x=-a ‘ ‘ ‘ ‘ 5

_l _1 -3 -1 0 1 2 3

Y= oax—3a’ X’ —2ax+a’ -4 i
y—_—l when x=a y—i -2

(x-a)’ —4a® 4a’ 7

1 -t
(a,E] is a minimum, graph with a=1

Question 2 Answer D

The hyperbola has its centre at (-3, 2) and the distance from the centre to the point

2 2
(-3,0) is 2, its equation is of the form (y-2) - (X+23) =1. The asymptotes are
4

a

yT—Z = J_rXTJFS , One asymptote passes through the origin, (0,0)
- -2y’ 3)’
x=0y=0 :>—1=:3 = a=23, so the equation is (y4 ) —(XJ; ) =1

Question 3 Answer A
x? —2ax+2y® +8ay=9-10a’ completing the square
X2 —2ax+a’ +2(y2 +4ay+4a2):9—10a2 +a’+8a° = (x—a) +2(y+2a)’ =9-a’

this is an ellipse with centre (a,—2a) provided that 9-a*>>0 = a’<9 or |a|<3

Question 4 Answer A

The domain and range of y =cos™(x) are [-1,1] and [0, 7] respectively.
X 4«1 - 1<Xa
T b b

The domain of f(x):Ecosl(g—lj—b is

0<=<2 = xe[0,2b] and the range is Ex[O,;z]—b:[—b,O],
T

so the domain and range are respectively [0,2b] and [-b,0]

© KILBAHA PTY LTD 2010
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Question 5 Answer D
x+yi=rcis(0)=r(cos(8)+isin(0))
X+ yi=rcos(@)+irsin(6)

x=rcos(d) and y=rsin(d), now

—x=-rcos(@)=rcos(z—0) and
y=rsin(@)=rsin(z-0)
S0 —X+yi=rcis(z—6)

Question 6 Answer B

(Z+ai)(z—ai)=a*, let z—x+y| and Z=x-vyi
(x+(a=y)i)(x+(y-a)i)=a

X’ +x(y-a)i+x(a-y)i+i’(a-y)(y-a)=2a’
X +(y—a) =a’

this is a circle of radius a, with centre at (0,a)

Question 7 Answer E
a=(m-2)i—(m+1)j+(m+1)k

8= (m=2)" +(m+1)’ +(m+1)°

|g|:\/m2—4m+4+m2+2m+1+m2+2m+1

la|=/3m? +6 = 3(m* +2)

Question 8 Answer C

a=~mi+nj—nk and b=-2Jmi+4j—~/mk, if a and b are parallel, then
b=71a anol~ A=-2, h=-2a,from tﬁe j and k components

4=-2n and —/m=2n= n=-2 and m=16

Question 9 Answer A
Using the Cosine Rule
of =[af* +}of ~2la] bl cos(135")

f

e =laf" + ol ~2[al o

o =laf" + ol +v2[allp

© KILBAHAPTY LTD 2010
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Question 10 Answer D

Since b,c, o and g are all real, the roots of

2% +bz +¢ occur in conjugate pairsand are u=-a+ i and U=-a-fi
now u+t=-2a and ul=a’-p% =a’+ B, so that

2’ +bz+c=2"+2az+a*+p° = 2a=b and oa’+p°=c

Let v=2a-2p4i and V=2a+2pi ,now

V+V=4q and vV =4a’-44%° =4(a’ + /), so the quadratic is

2’ ~4az+4(a’ + f°)=12" - 2bz+4c

Question 11 Answer B

1 . .
s=2i-3j+k |s|=v4+9+1=vV14 = S§=——(2i-3j+k
s=2i-3j+k g ~@(~J~)

The vector resolute of r in the direction of s is equal to
A\ 2 N Lo L o
([.§)§=([.§)ﬁ(21—3j+|5)=3(—21+3J—k)——3(2| 3j+k)

= [.§=—3\/1_:£= L2 r.s=-3x14

sl 14
. S.r —3x14
The scalar resolute of s in the direction of r isequalto s [:~|—|~: i =—7
r
Question 12 Answer C

F(t)=8sin*(t)i+8cos’(t)
r(t J.83in2(t)dt1+.|.8cosz(t)dtj
t

£ (
g
F(t
(
r(

s,

:I4(1—cos(2t )dti +I4 (1+cos(2 )
2(2t—sin(2t))|+2(2t+sm 2t) )J+
[(4t—2sin(2t))dti+ [(4t+2sin(2t))dt j

s,

now f(0)=0 = C,=0

t

s

r(t

)=
)
)
)
)

+c0s(2t) )|+(2t2—cos (2t) ) +C,

l\_

(2
now r(0)=0 =i-j+C,=0 = C,=
( s(2t +2t2—1)|+(2t2—cos(2t)+1)1

© KILBAHA PTY LTD 2010
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Question 13 Answer C

m=5kg F=10i |R|=10

and F,=-5i+5] |F|=5V2

F+F=51+5]

|F+F,|=5V2=ma=5a 10

a=v2 u=0 t=2 W — E
R

using v=u+at =— v=242

momentum mv=10v2 kgms™

Question 14

Answer B

V=16 ms*' «=30°

The maximum height of a projectile is given by H =

29

Question 15

let u=+/3x-2

terminals, when x=2 u:\/Z:Z and when x=1 u:\/izl

u?=3x-2 =

2

1 dx

XA/3X -2 E
1

Question 16

16°sin® (300) 16° 1 32

— =— metres

2949

Answer D

2ud—u_3 ] and x:l(u2+2)
dx du 3 3

2
du —f

2
3 xlxz—ud —ZJ 1 du
u’+42 u 3 u?+2

Answer A

y=cos" (ij when x=2 y=cos™* (lj -z P[Z,Ej
4 2 3 3

dy -1

dx 16— x?

equation of the normal is y—%=2x/§(x—2) or y=2\/§x+%_4\/§

-1
when x=2 m =—— m, =+12=23
Jizo "

VZsin®(«a)
29

© KILBAHA PTY LTD 2010
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Question 17
mx = mf (x)
d(1

m&(gvzj:mf (x)

Answer B

%mvl2 —Emvg =m XX: f (x)dx

Question 18 Answer E

motion is downwards, positive direction
my=mg—-R where R=Kv=Ky

my = mg — Kv

my = mg — Ky
o e K
my+Ky=mg let k=—
m
y+ky=g y(0)=0 y(0)=U
Question 19 Answer E

Using Euler’s method, with x,=0, y,=0

so that XF% and Xz=§

1 1
= +hf X, :O+_e0+0:_
yl yO ( 0 yo) 3 3

11 11 1 2

y, =y, +hf (xl,y1)=§+§e3 3 =§(1+e3]

Question 20 Answer A

Kv

mg

1 dy
h = — _—= f = Xty
3 dx (xy)=e

The solution curves are of the form y = —acos(%XJ +c with a>0, since the period

of the solution curvesis T = —
4

27[:8,or ﬂ:
dx

sin(%xj with amplitude one.

© KILBAHA PTY LTD 2010
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Question 21 Answer E

All forces must be in newtons, m=3kg u= ¥3

resolving perpendicular to the plane N > I
(1)  N+Fgsin(30°)-mg =0 3 30°
= N=3¢ _Fg

2
resolving parallel to the plane

(2)  Fgcos(30°)—uN =ma

Fg—\/g—ﬁ(Sg —@jzi%a

2 2 2
N %(F_z)

mg

=3a so if F>2 = a>0

Question 22 Answer C

ay
10f

v~

12 13 14 15 16

The distance from the start, is the signed area of the triangles, or displacement
1x:|.0x5 —1x6x6+1x5x10
2 2 2

=25-18+25
=32

END OF SECTION 1 SUGGESTED ANSWERS
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SECTION 2
Question 1
let the mass of the stone be m kg.

resolving perpendicular to the plank

N-mgcos(6)=0 = N =mgcos() M1
resolving parallel to the plank

mgsin(6)-uN=0 = mgsin(0)=uN Al
mgsin () = umg cos(0)

u=tan(0)

© KILBAHA PTY LTD 2010
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resolving perpendicular to the plank
N,-mgcos(20)=0 = N, =mgcos(20)
resolving parallel to the plank
ma =mgsin(26)— uN,
ma = mgsin(26)-umgcos(20) but x=tan(0)
ma = mg (sin (26)—tan () cos(26))
azg (sin (20)- sin (9)005(29)}

cos(6)

asg (sin(Z@)cos(@)—sin (e)cos(ze)J

cos(8)

i 9 sin(20-0)
~ cos(6)
Now using constant acceleration formulae with u=0 v=V, s=D

=gtan(0)

vZ =u? +2as

V, =,/2gDtan(6)

2s

s—ut+ia? = t= |2
2 a

2D
T= |52
"\ gtan()

© KILBAHA PTY LTD 2010
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resolving perpendicular to the plank
N,-mgcos(3¢0)=0 = N,=mgcos(36)
resolving parallel to the plank

ma =mgsin(36)— uN,

ma = mgsin(36)—umgcos(36) but u=tan(6)
ma = mg (sin (30) - tan (&)cos(30))

a:g(sin(gg)_MJ M1
cos(8)
(sin(3¢9)cos(9)—sin(9)cos(39)}
a=g
cos(6)
o gsin(30-0) gsin(20)
~ cos(9)  cos(8)
20 sin(@)cos () AL
cos(6)
a=2gsin(0)
Now using constant acceleration formulae with u=0 v=V, s=D
vZ =u’ +2as
V, =2,/gDsin(6) Al
s—ut+iat? = t= |2
2 a
2D
T = |——
2\ 2gsin(0)
D
T, = Al
* 1\ gsin(0)
d L_|_D X\/gtan(é’) _ D_gsin(e) M1
T, \gsin(6) 2D 2Dgsin(8)cos(8)
T, 1 3 8
12 _ — 0) =2
T, \2cos(9) 4 = cos(6) 9
9=cosl(§j
9
0=27°16 Al

© KILBAHAPTY LTD 2010
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. v, 2,/gDsin(0) _ gD sin(&)cos @
Vi J2gDtan(6) J2gD \/sin(6)
v, 2 cos(8) ix B
Vi V2 2\
V. _4 Al
Vv, 3
Question 2
NG yz _ ,
a. ?—§:1 crosses the x-axisat y=0 = x°=9 x=43
(3,0) (-3,0) Al
the asymptotes are y = +2x
correct graph, shape of vase, intercepts Gl

w X

© KILBAHAPTY LTD 2010



http://kilbaha.com.au
http://kilbaha.com.au

Specialist Mathematics Trial Examination 2 2010 Solutions Section 2 Page 14
: H?> 25 16
. when x=5, y=H —=—-1=— = H=464
y 36 9 9 Vb4
H=8 cm Al
b
. V:ﬁszdy
2 2
L P AN x2:1(36+y2) M1
9 36 36
8
_ (2 3
V—4£(y +36)dy cm Al
7Z'h
B )
ii. V_ZO( +36)dy 0<h<8
7|1l "
V=—{—y3+36y} M1
413 0
3
Y, =%(%h3+36h)=%(—h +;O8hj
Al
zh, ,
v ="-(h*+108) for 0O<h<8
2
iv. d—V:18\/ﬁ cm®/s
dt
d—vzﬁ(h2+36) Al
dh 4
dh_dnav _ 72¢h -
dt dv dt z(h*+36)
7(h?+36
at _7(h*+36) M1
dh  72vh
8
T h® +36 dh
72 h
0
t:1227z\/§ sec Al
45

© KILBAHAPTY LTD 2010
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Question 3
a. correct graph shape and correct x and y intercepts, correct cycle G2
Aly
10|
8 -
X
! ! A
-12 -10 v

b. x(t)=2e**" cos(2t)

x=9_ 2(0.3¢°* cos(2t) - 2¢°* sin(2t))
dt M1
X =%= 2e**(0.3cos(2t)—2sin(2t))
y(t)=2e**sin(2t)
y:%=2(0.3e°'3t sin(2t)+2e** cos(2t)) Al

y :% = 2e°*(0.3sin(2t)+ 2cos(2t))

© KILBAHA PTY LTD 2010
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Now—:an )= dy dt_y

( dt dx X
2e*(0.3sin(2t)+2cos(2t))

tan(a) = 2e°3t(03cos(2t) 2sin(2t))
tan (a) = 0.3sin(2t)+2cos(2t)
0.3cos(2t)—2sin(2t)
0.3tan(2t)+2
0.3-2tan(2t)

M1

divide by cos(2t)
tan(a) =

C. In the triangle 2t+(180-a)+ 4 =180
P=a-2t
tan(3) = tan (o —2t)

_ fan(a)-tan(2t)
tan(p) = 1+tan(a)tan(2t)

0.3tan(2t)+2 ~tan(2t) ML
0.3-2tan(2t)

Al

tan = [
(%) 0.3tan(2t)+2
+ 2" |tan(2t)
0.3—2tan(2t)
0.3tan(2t)+2—tan(2t)(0.3—2tan(2t))
0.3-2tan(2t)
0.3—2tan(2t)+tan(2t)(0.3tan(2t)+2)
(
(
2

tan () =

0.3-2tan(2t)
tan(ﬁ)_0.3tam(2t)+2 0.3tan(2t)+2tan’(2t)
- 0.3-2tan(2t)+0.3tan’ (2t)+2tan(2t)
B 2+2tan2(2t) ~ 2(1+tan (2’[))
0.3+0.3tan?(2t) O.3(1+tam2 (2t))

tan(ﬂ)z% Al

© KILBAHA PTY LTD 2010
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d.  Now the speed |F(t)|=/X*+y?

X =2¢°%(0.3cos(2t)—2sin(2t))

, M1
X2 = (2e°"°’t (0.3cos(2t)—23in(2t)))
X* = 4e°* (0.3 cos® (2t) —1.2sin (2t ) cos (2t) +4sin* (2t))
y =2e%(0.3sin(2t)+2cos(2t))
M1
y2 = (2e°'3t (0.3sin(2t)+2cos(2t)))2
y? = 4e® (O.3zsin2 (2t)+1.2cos(2t)sin(2t)+4cos® (Zt))
X+ y* = 46°* (0.3 (sin” (2t) + cos® (2t)) + 4(sin’ (2t) + cos’ (2t) )
X4y =4e" (4+0.3)
Now the speed |F (t)|=y/X* +y* =,/4e°* (0.3° +4) = 2V4+0.3°e""
a=2v4.09 k=03 Al
b
e. the total distance is s = ”r(t)‘dt
from d. it follows that
27
s=[2V4+03%"" dt
0
/ 2
S :ﬂ[eo'at:r” Al
0.3 0
_ 20/4.09 e 1]
3
s=75.314 Al

© KILBAHA PTY LTD 2010
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Question 4
a. S isacircle, (x+ 2)2 +(y- 2)2 =4 centreat (—2,2) radius 2 Al
R is aray, starting from (—2, 2), an open circle, since the point is not included,
making an angle of 30° with the line y =2, Al
correct circle and ray on the diagram Al
R
Re(zz
1 2 3 v
_]_-_
b. maximum value is the furthest point from the origin O, let C(-2,2) M1
now the distance from d (OC) = 242 and the radius of the circle is 2, so
ze$S |z|maX:2\/§+2:2(1+\/§) Al

© KILBAHA PTY LTD 2010
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c. R Arg(z+2—2i):Arg((x+2)+(y—2)i):% :tanl(y;zj:%

y—Z:L(x+2) for x>-2

V3
x+2=+/3(y~-2) substitute into (x+2)2+(y—2)2=4 M1
4(y-2)'=4 = y-2=+1 but y>2
so b=3 Al
a+2=43
a:\/§_2 Al
p=+/3-2+3i

© KILBAHAPTY LTD 2010
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The point d, is on the ray R, and the distance d (cp)=d(pd)=2
|z+2-2i|=|z-d| , since p=+3-2+3i M1

Im(d)=4 (oneupfromp),andso Re(d)=2v3-2 (/3 across fromp)

d=2J3-2+4i Al
e. |z+2—2i|=‘z—2\@+2—4i‘ let z=x+yi

[+ 2+(y-2)i[=[x-23+2+(y-4)i|

Jocr 2y +(y—2y :\/(x+2—2x/§)2+(y—4)2

(x+2)° +y? —dy+4=(x+2)" —4/3(x+2)+12+y* ~8y +16 M1

4y =-4J3x—-8\3+24

y=—/3x+6-23 Im(z)=y and Re(z)=x
Im(z)=mRe(z)+k
m=—/3 k=6-23 Al

Alternatively using geometry, P(\/§—2,3) C(-2,2)

. Y, =Y. 3-2 1
the gradient of m(PC)=—"-"°= -
’ (PC) X, =X, 3-2+2 3

so the gradient of the line perpendicularis m= —3
and the line through P, is y—-3= —\/§(x—(\/§— 2))

y=—/3x+6-243 = k=6-243

© KILBAHA PTY LTD 2010
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Question 5

a. let y=14|oge(14—\/§)+& for O<x<b
dy -14( 1 1
&:2\&(14—&]+2&
dy -7

1
dx &(14—&)+2J§

gy -14+(14-Vx) M1
X 24 (14-x)
dy_ x
dx_z\/;(14—\/;)
L
dx  2(14-vx) 2(Vx-14)
| 1
so that &[1“099(14—‘/;)“&} B 2(\/_)(—_14)

since x>0 and 14—\/§>Oitfollowsthat
0<x<196 = b=196 Al

b.i.

ma = mgsin (6?)— R and correct forces Al

m=1400 kg R =700V H:Sin‘l(gj = sin(0) =

~N | o

1400a =1400 x9.8xg — 700V

a7-2
2

Al

© KILBAHA PTY LTD 2010
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use a=xX :% = Y—g: 14_2\/6 inverting gives

a2
dv 14-+Jv
16

2
t= dv from a.
J (14—W ]
0

t=-4[14log, (14—\N)+\N]:6

t =4[ (14log, (10)+4)-14log, (14)]

t=561log, (%) —16 sec

inverting gives

\%
X:J( 2v ]dv now when x=20V =?

<

2V .

20= dv since 0<V <196
J(M—Wj

0

solving gives V =14.76 m/s

END OF SECTION 2 SUGGESTED ANSWERS
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