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SECTION 1

Question 1 Answer C
Consider the case when a=3 and b=2,

(x-3)° +(y+2)2 1
9

the graphs of 2

2 2
and (XJ;3) _(y—42) =1, are shown,

and intersect at two distinct points.

-

y

Question 2 Answer E

Since [a]=+/2 and |b|=+/2 the vectors have the same length

a.b=1 cos(e):;:% = 6 =60’

a+c=23i—3k is parallel to the vector a—b=1i—-k

QD

QD
leiey

c=2a-3b, the vectors a, b and c are linearly dependent.

A.B. C.and D. are all true, E. is false.

Question 3 Answer D

The only possibility is when n=3, the graph of
_x*—64

is shown.

204

104

2X
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Question 4 Answer E IE
y—X2+a2—1+ 2a’
N NP i i

the maximal domain is R\{+a},
the range is (—o0,—1]U(L,).

The graph has vertical asymptotes at
x =za and a horizontal asymptote at
y =1. The graph crosses the y-axis at

y =—1 and this point (0,-1) isa
maximum turning point.

Question 5 Answer A

The asymptotes intersect at the centre of the hyperbola
—2x=2x—-4k =4x=4k x=k and y=-2k, thecentreis (k,—2k) and the gradient

. . _ (x—k)2 (y+2k)2
of the asymptotes is +2, the equation of the hyperbola is - =

1
k? 4k®

Question 6 Answer B

The domain and range of y =cos™(x) are |x|<1and [0, 7] respectively, the domain of

y :Ecos‘l [5—@ is

T a

X1

~-1<1 or ~1<X1<1 = 0<2<2 or [0,2a]

a a

and the range is [O,n]xz—a =[0,2a]

T
Question 7 Answer C
y =cot(px) = C?S( Px) . The graph crosses the x-axis, when y =0 or cos(px)=0
sin( px)
T (2n +1)7Z' .
= pX= (2n +1)E or x=~———. The graph has vertical asymptotes when
sin(px)=0 = px=nz or x=nf.
Question 8 Answer B

P(z) is a fourth degree polynomial
(z)=(z—ki)(z+ki)(z—2k)(z+k) expanding

P(z):(22+k2)(zz—kz—2k2)
(z)=12

k2 —k?z? —k3z - 2k*
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Question 9 Answer A
{z:|z—a|2—|z—bi|2=a2+b2}Iet Z=X+Yi
‘(x—a+yi)‘z—‘x+(y—b)i‘2:a2+b2
(x—a)2+y2—(szr(y—bz)):az+b2
x2—2xa+a2+y2—(x2+y2—2by+b2):a2+b2
2by — 2xa = 2b?

y:%a+b or z=X+YVi Im(z):%Re(z)+b

this represents a straight line in the argand plane.

Question 10 Answer D

u=4cis(6) , v=20is(_4?ﬁj

oL __ 7 _ A o L
2 5 2 10
Now =—F o, 17
10 10
Question 11 Answer D

|l~)|:\/4+t2+1:\/5+t2 =3if t=42 A.istrue.

Q
oy

the angle between a and b is cos(6) =

QD
loy

a
-8-t+1 1 .
cos(f)=——————=——— when t=2= 6=-135° so B. is true.
)= Tontoir . 2 =

a.b=-8-t+1=0 when t=-7 so C. is true.

D. is false, there is no value of t, for which the vector a is parallel to the vector b .

The scalar resolute of b in the direction of a equals

ha -8-t+1

b.a= when t =-10, so E. is true.
N f
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Question 12 Answer B
£(t)=4cos(2t)i+2sin(2t)j for t>0
[(t)=j4cos(2t)dt1+stin(2t)dtj:23in(2t)1—cos(2t)j+g
Now r(0)=0 = —j+c=0 = c=]
r(t)=2sin(2t)i+(1-cos(2t)) j

x=2sin(2t) and y=1-cos(2t)

sin?(2t)+cos*(2t) =1

X2 2

I+(y—1) =1

an ellipse with centre at (0,1).

Question 13 Answer C

du

let u=9-4x* —=-8x
dx

terminals when x:g u=0 and when x=0u=9

1
2 _ = 09— dx=--—d
X ( U) X 8x u

F QPN

swap terminals

3 3
2 3 ( 2 ( 1(9
X X X ~u
X e | XX k= | -2 22 au
J»\/9—4x2 J»\/9—4x2 ! 32( «/Jj
0 0

9
32 u
0
Question 14 Answer B
V(X) _ 2 _ g2 alternatively V2 (X) _ (ezx e )2 _e™ 0 e
dv
2 -9 2x —2X 1 _ 1 X 1 _4x
dx (e +€ ) EVZ —594 —1+Ee 4
dv
vy _9 2X _ A-2X 2x —2x _d 1 B « 4y
a=v_ (™ —e?)(e” +e™) a(X)_&(EVZJ_Z(eA —e)
a(x)=2(e"—e*)
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Question 15 Answer E

. . 1
t) = 25t cos(40° 25tsin(40°)-=gt? |k
r(t) cos )17{ sin(40°) 59 ]~
[(t)=Vtcos(a)1+[Vtsin(a)—%gtzjlg so that V =25 o =40°

2V sin(a) 2><255in(40°)
9.8
VZsin?(e) 25°sin’(40°)
29 2x9.8
VZsin(2a) 25°sin(80%)
9.8
The golf ball travels in a parabolic path, all of i. ii. iii. iv and v. are correct.

time of flight T = = 3.28 seconds

maximum height H = =13.175 metres

the range R= =62.807 metres

Question 16 Answer C

V(t)z{x/Gt—tz +4 for 0<t<6

16 -2t for 6<t<12

v —

-10

The distance travelled is half the area of a circle of radius 3, plus the area of a rectangle,
plus the area of a triangle above the t-axis, plus the area of a triangle below the t-axis.

97”+6x4+%x2x4+%x4x8z58 metres.
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Question 17 Answer E
The forces are in newtons, the weight force is
mg =5x9.8 =49 newtons.

T T 49

By Lami’s th = B
y Lami’s theorem, sin(90—a) sin(a) sin(90°)

T, =49cos(«r) and T, =49sin(«)

Question 18 Answer D

dv

—=f(t)=e"cos(2t

" (t)=e"cos(2t)

v(0)=0 h=0.25 t;=0 t, =0.25

V, =V, +hf (t;) =0+0.25xe’ cos(0) = 0.25

v, =V, +hf (t,)=0.25+0.25xe** cos(0.5) = 0.42

Question 19 Answer C

the differential equation is a = d—\t/ =2cos(2t)

Question 20 Answer D

F =10 newtons m=5 kg a:% a=2ms”
vVi=u’+2as =Vv*=1+2x2x20=81 so v=9

Question 21 Answer A

y =cos™(2x) when x :% y=cos™ (—j :%

ﬂ—_—z when X—l rnT —_i

dx  1—4x? 4 J3

= my :g equation of the normal is

yoZ B 1) o o BX Bz
3 4 4 4 16 3

Question 22 Answer A

T2

49

*lnzsaved —

Angle -- RAD

Define At} cos(2 ) Lonek

euler{Az) £, {0,0.5},0,0.25)
0.0000 0.2500 0.5000
0.0000 0.2500 0.4209

2/99

u=1 ms™

s=20

SO p=mv=5x9=45kgms™

Hlnsaved —

. 1
normalLing cos"(2- x),x,—
4

J3_-x+16-:rc—3--f?;_

4 48

1/98

by Newton’s law of cooling, the temperature of surroundings is 200°C, and the initial

dT

temperature is 3°C, Ez—k(T—ZOO) T(0)=3

END OF SECTION 1 SUGGESTED ANSWERS
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SECTION 2
Question 1

a.  OA=-i+3j-2k |OAl=\(-1) +3 +(-2) =14

OB=2i+]j-3 @\:,/22+12+(—3)2=J1_4 M1

AB=0B-OA=3i-2j-k |AB|=y3"+(-2)" +(-1) =14

since ‘O—A‘ = ‘@‘ = ‘E‘ =14 therefore OAB is an equilateral triangle. Al
b. OM =OA+AM

OM ~OA -+ AB

OM = OA+~(OB-O0A)

2 M1

OM = (0A-+OB)

2
()—M=%(1+4j—5lg)

N Y

0G =ZOM =%(1+4j—5lg) Al

C. OP =xi + yi + 2K
@z@—@z(xﬁyj+z|5)—%(1+4j—5lg)
@:%((3x—1)1+(3y—4)j+(3z +5)k) M1
Since OG is perpendicular to GP
0G.GP =0 :>é(l(3x—1)+4(3y—4)—5(3z+5))=0 M1
(1) 3x+12y-15z=42

© KILBAHA PTY LTD 2012
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d. ‘@‘:Jx%y%zz 35
(2) x*+y*+z°=45 Al
AP =OP-0A=(x+1)i+(y-3)j+(z+2)k

W\:j(xu)z+(y_3)2+(z+2)2:3J§ expanding M1
X +2X+1+Yy? -6y +9+2°+4z+4=45 from (2)

(3) 2x-6y+4z+14=0

similarly

BP =0P—-O0B =(x-2)i+(y-1)j+(z+3)k

‘@‘:\/(x—2)2+(y—1)2+(z+3)2:3J§ expanding M1
X*—4x+4+y* —2y+1+2°+62+9=45 from (2)
(4) —4x-2y+6z+14=0

e. Solving (1) (2) (3) and (4)
gives x=4 y=5and z=2

or x=—E y=—Z and z=—E Al
3 3

both set of answers are acceptable, see f.

— 11, . .

f. P:§(1+J+I5) if x=4y=5andz=2 M1

@z—l—l(i+j+k) if x=—0 y—_Landz=-18
3V =" 3 3 3

The height of the pyramid in both cases is ‘@‘ =# Al

© KILBAHA PTY LTD 2012
http://kilbaha.com.au


http://kilbaha.com.au

Specialist Mathematics Trial Examination 2 2012 Solutions Section 2

Page 12

Question 2

a.

a Al
r(z)=(6sin(27z)—3sin(4x))i+(6cos(27)+3cos(4r)) |
r(z)=r(0)=0i+9j at (0,9) again
after 7 seconds Al
correct shape and scale factors A2

y

A
» X
© KILBAHA PTY LTD 2012
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d. r(t)=(12cos(2t)—12cos(4t))i—(12sin(2t)+12sin(4t)) j
‘r(t)‘:\/(12(003(2t)—cos(4t))) +(—12(sin(2t) +sin t)))2 M1
‘r‘(t)‘:\/144(cosz(2t) 2c0s(2t)cos(4t) +cos® (4t) +sin” (2t) + 2sin(2t)sin (4t) +sin’ (4t))
(1) = \/144(2 —2(cos(2t)cos(4t) —sin(2t)sin(4t)))

[#(t) =12,/2(1~cos(6t)) M1
¢ (t)| =12,/4sin* (3t)
|¢(t)|=24]sin(3t)| so that a=3 Al

e at rest|r(t)=0 =sin(3t)=0

3t=0,r, 27
t=0 %X %~ Al
3 3

r(0)=0i+9j at (0,9) point A

r Zj=%(~/§i—j) [i,-%j point B

3
[[?jz——(\/_l +j) at (—#,——] point C
correct points and labelled on the diagram in c. Al
f. maximum speed | (t)|=24ms™ and occurs when [sin(3t)| =1 Al
3st=2 3_” sz
2 2 2
T 7w 5m
t=—, =, = Al
6 2 6
AT 33 3)
L Ejzf(ﬁl”) [sz point D
T . .
r Ej:—BJ at (0,-3) point E
r %):%(—ﬁ1+1) at [—?2} point F
correct points and labelled on the diagram in c. Al
. 3
9. [24fsin(3t)|dt =3[ 24sin(3t) dt = 48 metres Al
0 0

© KILBAHA PTY LTD 2012
http://kilbaha.com.au


http://kilbaha.com.au

Specialist Mathematics Trial Examination 2 2012 Solutions Section 2 Page 14

Define r(f)=[6-sim(2-r)—3-sin(4-r) 6-cos[z-r)+3-coslz4-fﬂ Done g
i o]
rim 0o 9
Define vlir)=;—i(r(f” Done
tCollect(nor‘mva:rm 12 -Z-fcos(ﬁz)—l)_
= s
) e
;(g) {ﬁ 3]
2 2
fz [o -]
2
=] 25 4]
10!99E
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Question 3

The forces all given in newtons, acting on the mass m, are the weight force m,g,
the normal reaction N,, the tension in the rod T, and the frictional force uN,.
The forces acting on the mass m, are the weight force m,g, the normal reaction
N, , the tension in the rod T, and the frictional force uN,. Al
b. For the particle of mass m, on the slope inclined at ¢, to the horizontal,
since m, is on the point of moving down the plane,
resolving perpendicular to the slope
(1) N, +Tsin(6,)—-mgcos(4,)=0 Al
resolving downwards parallel to the slope
(2) mgsin(g,)+Tcos(6,)—uN, =0 Al
For the particle of mass m, on the slope inclined at 6, to the horizontal,
since m, is on the point of moving down the plane,
resolving perpendicular to the slope
(3) N, +Tsin(8,)—m,gcos(6,)=0
resolving downwards parallel to the slope

(4) m,gsin(6,)+Tcos(8,)—uN, =0

© KILBAHA PTY LTD 2012
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eliminating the normal reaction, M1
from (1) N, =m,gcos(6,)—Tsin(6,) substitute into (2)

(2) mgsin(6,)+T cos(6,)— p(mgcos(4,)—Tsin(6,))=0

= T(cos(,)+usin(6,))=mg(wrcos(6,)-sin(4,))

. mo(ucos(a)-sin(@)

M1
cos(6,)+ usin(6,)

similarly from (3) N, =m,gcos(6,)—T sin(6,) substitute into (4)

(4) m,gsin(6,)+T cos(ez)—,u(ng cos(6,)-T sin(@z)) =0

= T(cos(6,)+usin(6,))=m,g(ucos(6,)-sin(6,))

__mgucos(s)-sin(0))
cos(6, )+ usin(6,)

now eliminating T, gives

m,g(ucos(6,)-sin(6,)) m,g(ucos(6,)-sin(6,))

cos(6,)+ usin(4,) cos(6,)+ usin(6,)
m__ (ucos(6,)-sin(6,)) (cos(6,)+ usin(4,))

m, (ucos(6,)-sin(6,)) (cos(6,)+ usin(6,))

now divide both numerator and denominator by —cos(¢,)cos(6,) M1

m _ (tan(6,)— ) (1+ utan(4,))

m, (tan(6)—u) (1+utan(6,))

© KILBAHA PTY LTD 2012
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C. resolving around m, perpendicular to the slope
(1) N,—mgcos(6,)=0
resolving downwards parallel to the slope
(2) mgsin(6,)—uN, =0
m,gsin(6,) = #mgcos(6,)
= p=tan(4,) M1
resolving around m, perpendicular to the slope
(3) N,—m,gcos(6,)=0
resolving downwards parallel to the slope
(4) m,gsin(6,)—uN, =m,a
from (3) N, =m,gcos(6, ) substitute into (4)
m,a =m,gsin(d,)— xm,gcos(6,)
a=g(sin(6,)—ucos(6,)) Al

u=0 s=D t=T u=tan(4,) and 6, =26,

using s:ut+%at2
D:%(sin(é’z)—ycos(ez))T2 but x=tan(6,)and 6, =26,
Z-Ez =sin(26,)—tan(6,)cos(26,) M1

(
2D —sin(2¢91)—sm( ok nggl)
(

T2 cos(4,
2D sin(26,)cos(6,)-sin(6,)cos(26,)
gT? cos(4,)
2D _sin(26,-6,) sin(4,)
gT?>  cos(4)  cos(4)

0, = tanl( 2D2j
gT

=tan(6,) Al

© KILBAHA PTY LTD 2012
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Question 4

a.

|z—c|=1, c=-2+i let z=x+yi
(x+2)+(y-1)i|=1

Jx+2) +(y-1) =1

(x+2)° +(y-1)° =1

a circle with centre (-2,1) and radius 1.

z—%(—2+11i)‘:|z—c| , C=-2+i let z=x+yi
(x+§j+(y—l—51ji‘:‘(x+2)+(y—1)i‘
\/(x+§j2+(y—l—51j2 :\f(x+2)2+(y—1)2

2, Ax, 4 +y2—ﬁ+%:x2+4x+4+y2—2y+1
5 25 5 25
4x

12y+16x=0,, T isthe line y = ——=

3y+4x=0 z=x+yi Re(z)=x and Im(z)=y
p=3 and g=4

from b. y:—é%X substitute into (x+2)2+(y—1)2=1
2
(x+2)2+(—4—;— j =1

16x°> 8x

X*+4x+4+ +?+1:1

25x° +60x +36=0
(5x+6)° =0

Al

M1

Al

M1

Al

S is the circle with centre C(—2,1) and radius 1, and T is the line y = _Ax

intersecting at the point A(—Qg)

55

© KILBAHA PTY LTD 2012
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Im(z)

4,
T
S T A
C<
o) Re(z)
e. since the gradient of the line T is m= —% , a 1S the angle T makes with the
iy . (4

positive real axis. Arg(z)=a=7z—tan 3 Al
f. the maximum value of |z| € S , is the furthest point on S, from the origin, since

OC =+/5 and CA=1 the radius of the circle, then

zeS |7 =+5+1 Al
g. The shaded area is twice the area of the triangle OAC, minus the area of the sector

of the circle. Now ~ZOAC =90°, since OA is a tangent to the circle, also
OA=2 AC=1 OC=+/5, let 6= ,ACO,

in(@ 2 o L d tan(0)=2 M1
sin(0)=—= cos(#)=—= and tan(0)=
()= cos(6) =z and an(0)
Area=2(1x2x1—1x12x6’j:2—0
2 2
Area=2-tan"(2) or alternatively Al

Area =2 —sin‘l(%j =2-cos* (%)
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Question 5
16(x—2
(]
Jx
8(x+2
d_y: (x+2) for turning points OI—y:O =>X=-2 Al
dx X dx
but the domain of the function is x >0 so there are no turning points Al
b.  crossesthe x-axisat x=2, (2,0)
and the y-axis, x =0 is a vertical asymptote. Al
Ay //'
« 10+ /
s //
//
° /
/
/
//
2 . //
|
[
‘ ‘ | ‘ :
-6 -4 -2 0 /2 4 6 >
o] [.
[
|
—44 /, .
.’
64 /
|
16(x—2
o yoiotc?)
Jx
16x—32 = y/x
16x—y/x —32=0 Al
using the quadratic formulae,
+.y? - -
Jx = y _\/y ;ZX 16x_32 since +/x >0 must take the positive Al
2
Jx = y+4/y +2048
32
2
(y+,\/y2 +2048)
X =
1024
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16(x—2)

NN

942129 +1105 om
256

d. solving y = =9 gives x= as the radius

942129 +1105
512

the diameter is

b
e.i. V:ﬁszdy

for 2]

dy
1048576

0

ii. V =172.54 cm®

h

f. solving V = nJ

0

gives h=8.16cm

(y-+/y"+ 208)

1048576

dy =150

j]'(y+«/y2+2048)4
g. V=rx

1048576

dy
0

dv|  7(65V129+2177)
dhl,_, 512

—\ 3 dh dh dVv
given —=2cm’/sec and —=——
dt dt  dv dt

dh 1024

— = cm/s
dt n(65\/129 + 2177)

© KILBAHA PTY LTD 2012
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—
&)
Defineﬂl:xJz# Done
X
d 8 (x+2)
L) -
2
solve(f1{x)=9,x] 92129 +1105
o 512
h Done
(2.
Define vlifs)=jt- (H_ ) +2048 ) dy
1048576
0
9] 172.537
solve(v(4)=150,] h=8.15617
AN (65129 +2177)-n
dh 512
| |
=
7/99

END OF SECTION 2 SUGGESTED ANSWERS
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