Review of VCAA 2010 Specialist Maths Exam 2 — Section 1

Question 1
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15 at the point with coordnates (3, —5).
A possible equation for the ellipse 15
A (x+3)Y+4v-571=4
B. (x-3)Y2+4(y+5)¢=
C. Ax+3Y+@-57=
N. 4x-32+ @+ =
E. 4x-37+@+57=1
Possible solution
Ellipse centre (3,-5) r,=a=1 r,=b=2
(x-3) (v+5)
gt !
4(x-3) +(y+5) =4
So answer D
: . . . . % No :
Question % A % B %% C % D % E Answer Comments
ANSWeLr
1 1 8 2 83 3 0
Question 2
Each of the following equations represents a hyperbola.
Which hyperbola does not have perpendicular asymptotes?
A -1 —@F+2)=1
B. xX2-2x—)2+4y=4
C. (x—12_(+2¥=0
L XA T =S
D. (y-1P-(x+2)=1
E. 27 -—4x—)y —4y=4
Possible solution
Gradient of asymptotes, m = ié
a
For perpendicular asymptotes, mm, = —1
b b_
a a
2
.
a
=>a=basa,b>0
Not the case in last option
So answer E
2 4 13 11 11 60 1
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Question 3

X +a

Let fi(x)= . where k and a are real constants.
If k 15 an odd integer which 1s greater than 1 and a < 0, a possible graph of f could be

A § B. ,

Possible solution

k
f(x)zx ta k isodd and a <0
X

= vertical asymptote at x=0  all still possible - damn!

f(x)zxk‘1+g k—1>0 and even and a <0
x

=> either curved asymptote y = x*~' or horizontal asymptote
h.a. doesn't occur, so look for curved asymptote y = x*™' with even power
Eliminate B & C
a<0sof (x) approaches curved asymptote from:
below when x >0
above when x <0
Eliminate D & E

So answer A

13169:9:5:15:2:0
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Question 4

The position vector of a particle at time > 0 15 given by r=sm(f)1+cos(2f) .
The path of the particle has cartesian equation i
A =224

B. y=1-2¢

2 B e B
et
I
< 4
HT
[
i |

2
y=2xyl-x

Possible solution
r(t)=sin(z)i+cos(2¢)j=xi+yj
cos(2t)=1-2sin’ (1)

y=1—2x2
So answer B
[ 4 4 | @ | 1 | 4 | 7 | 1 |
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Question 5

For —% LX< % , the graphs of the two curves given by y =2 sec’ (x) and ¥ = 5| tan(x) | intersect
A. only at the one point (arctan(Z), 10)

B. only at the two points (+arctan (2), 10)

C. only at the one point [arttan[ i} g}

1} 5
D. only at the two points [+aretan[—] J

2
ra I _ '\ 5"\
E. atthe two points {Jfal'c‘fﬂllt EJ as well as at the two points (* arctan(2), 10)

Possible solution
Now sec’ ( ) =1+ tan? (x)

2sec 5|tan |
2(1+tan (x ):5|tan x|
2tan 5|tan |+2 0

—%< x<0=tan(x)<0= |tan(x)| =—tan(x)

0Sx<§:>tan(x) |tan )|—tan(x)

2tan” (x)+5tan(x)+2= 2tan” (x)—5tan(x)+2=0

(2tan( ) )(tan(x) ) (2tan(x)—1)(tan(x)—2)=0
1 1

t =——,-2,—,2

an(x) REEE

4 solutions, so last option, no real need to check coordinates

So answer E

OR draw the graph — 4 solutions are apparent with a suitable window.
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Question 6

Let z =cis 5—5”_
6)
The imaginary part of z —i 15
N
2
B. -+
2
c. -¥3
2
p. 2
2
3i
E ——
2

Possible solution

. (57 Y4 .. (57
z=cls| — |=cos| — [+isin| —
(6j (6j (6J

31
=———+i| =
2 2
Vo1 NCI
z—j=—— ——1|-——-=i
2 2
1
Im(z—-i)=—
(i) =1
So answer B
f:i*.c[iJI —-i= —ﬁ—rl . The imaginary
6 15 70 i Bl R
part 15 ——
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Question 7
A particular complex number Z 1s represented by the point on the following argand diagran

Im(z)

» Re(z)

2

All axes below have the same scale as those m the diagram above.

The complex number 1= 1s best represented by

A Im(z) E. Im(z)
& t
0 » Re(z) 0 » Re(z)
C Iﬁ}(:} D. ]n}E:)
) » Re(z) 0 * Re(z)
E. Im(z)
4
— * Re(z)
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Possible solution

Easiest to consider this geometrically

[A] z=Xx+1y

[B] zZ=x-iy reflection in x-axis

[C] Z=xi—i"y=y+ix rotation of % CCW

So answer D

Im(z)
[A] o
Re(z)
* [C]
[B] *
I 7 i 5] i g I 5 I 72
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Question 8
The polynonual equation P(z) = 0 has one complex coefficient. Three of the roots of this equation are

g=34+i z=2—i and z=0_
The minimum degree of P(z) 1s
A 1

B. 2

C.. 3

D. 4

E. 5

Possible solution

As there are complex coefficients, there is NO
requirement for roots to occur in conjugate pairs.
= The three roots provided may be the only roots.
= Minimum degree ofP(z) is 3

So answer C

s | s | s | 6 | 14 | 12 | o0 |
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Question 9

: Ty . 5\ -
Given that - = 4.:1:_.(%]._ it follows that Arg(:‘] 15

¥[8
A, o7
3
B T
3
,
c. L
3
p. -X
3
o
E. %
3

Possible solution

z= 4cis[2—7rj
3
2 =4° cis(S xz—”j =4 cis(lo—ﬂj
3 3

Arg(z5 ) =Arg (I()Tﬂj = —2?7[

So answer E

[ 9o | 15 | =

69
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Question 10

On an arpand diagram. a set of points which lies on a cirele of radius 2 centred at the origin 15

A {zeC:zZz=2}
{:EC::3:4}

m e N K

N.B. This question contained a rare wording error so that 2 responses
had to be accepted as correct.

Possible solution (s)

Some intuition is needed to avoid pure elimination approach.
Require x* + y* =2°

¥+t =4

Z=x+y %2 reject A

z° =4 = z =+2 which are both on x* + > =4 and so

satisfy the request for "... a set of points ..." accept B

' = (x2 -y ) +2xyi

Re(22 ) + Im(z2 ) =x"—y +2xy=4  which is a hyperbola, reject C

z+z=2x z—z =2y

(2x) +(2y) =16 > x* +y* =4 accept D
Re(z):x Im(z):y

X +y =164 reject B

So answer B or D

Don't count on this happening again this year!!!

et
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Option D gave [2:':)i - [fZJ':E =16.

which is ° + 3" = 4 — the equation to
all points on the given circle. As the
question nominated a set of points rather
than the set of points, the twe points

z = +2 gpecified by option B were also

accepted.




Question 11
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0 eliminates options B

IConsidening ¢ = ( and checking gradients
IConsidening F

ol lime sepmments <linmnates oplion A.

and E. Option D provided gradients of the
incorrect sign. Hence option C was

jcorTect.

22

11

10

1s equal to

dv

dt
reject B& E

reject A
reject D

1)
19

...h.r... : o I AV

A direction field for the volume of water, " megalitres, 1 a reservoir ¢ years after 2010 1s shown below.

._......._.qq__.

0
dv

Horizontal isoclines = 7 #
t

0

dt
". accept C

2

—kt?
defined for V'
11

According to this model, for k> 0,

A

Possible solution
— is

dt

if V>0 d—V <0
So answer C

CAM 11
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Question 12
dy x+2
Let —=———— and (x;, y,) = (0, 2).
dr  x"+2x+1
Using Euler’s method, with a step size of 0.1, the value of y, correct to two decimal places 1s

A 017

B. 020
C. 1.70
D. 217
E. 220

Possible solution
Do NOT use an Euler's program for something this easy!
x+2 x+2

0 v 01 D _
% =0 y=2 k=01 dx_f(xyff+2x+1_(x+nz

=W +h><f’(x0)

S04 0.1x2F2
(0+1)

=2+4+0.2

=2.20

So answer E

12 | 2 | 3 | 6 | u | @31 | 1 |
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Question 13

The amount of a drug, x mg, remaim

differential equation
E =—015x.
dt

The number of hours needed for the amount x to halve 1s

A, Zlog, [?ﬂ]

B. Ziog,2)
C. 2log(15)
D.  15leg, E}
E. %ingeiiﬂﬂj

Possible solution - by hand

@ =—0.15x= _3_x
dt 20
e 20
dx  3x

20 (1

dx = —éloge x| +c
X 3

3
t:0,x>0:>t:—?loge(x)+c

Assume when t=0,x=1

ifx=11

20 1 20
t :?lOge (1—] :—lOge (2)

So answer B

Possible solution - CAS

Use Exact mode

Choose t =0, x =2 actual x-value doesn't matter as it gets halved

Use deSolve, then solve for x =1

So answer B

deSolve[x'=-0 15-xand xinj=2J,xZ|

34

=28 20

| 3 r II
solvek1=2‘e 20 ,f}I

,_20n{2]

3

13 [ o [ & [ 11

0 [ 3 [ 1 |

CAM 11
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Question 14

Use a smtable substifution to show that the definite mtegral

———adx can be simplified to

-1
3 1
1+ =5
A —J u 2 du
2
-1
3 1
B. Ef u 2 du
-1
3 1
1' —
C —J u 2 du
2
0
2 1
D. 2| u 2 du
0
2 1
E. J:r: 2 du
0
Possible solution
2
X du
dx u=x"-1 —=2x
Vxt -1 dx
0
2
1 1
=— x 2x dx x=0,u=-1 x=2,u=3
2 ¥’ -1
0
1+ X du
=— I u >x—dx
27 dx
1 ¢ -
=— | u ?*du
2u:—1
So answer A
1 du
Let u=x"—1, —=2x.
14 80 6 5 3 dx
r=0= wu=-1, x=2= u=73_ hence
option A was correct.
CAM 11 14




Question 15
The scalar resolute of a =31 —k m the direction of b=21- ;- 2k1s

g
A —
J10
B. >(2i-j-2k)
5212
c. 8
4.
D. —(31-k
Y61-¥)
E. 2
3

Possible solution

3 2
a=|0 b=|-1 b|=v4+1+4=3
-1 -2
scalar resolute of ¢ on direction of b
_a.ho4?
S
6+0+2 8
)

So answer E

15 | 5 | 12 | a4 | & | 7 | o |
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Question 16

The square of the magnitude of the vector d=51— 1+ V10k is
A6 )

B. 34
C. 36
D 5313
E

'\."r3_4

Possible solution

5 5
jdf =d-d=| -1 || -1
Jio| [ V1o
=25+1+10
=36
So answer C
16 | 6 [ 3 [ ®8 | 1 [ 1
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Question 17
The angle between the vectors a=1+ k and b=1+ j is exactly

A T
6
o
B. =~
4
c. *
3
p. =X
2
E &

Possible solution

1 1
a=o|  e=lt] =2 =2
1 0
-b
cos(é’)zq~
|a-[2]
:1+0+0:l
V22 2
:0:1
3
So answer C
| 17 | 2 | 9 | 35 | 9 | s | 1
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Question 18

\or @/
XA
\/

S5kg

A 5kg mass 15 suspended from a horizontal celling by two strings of equal length. Each string makes an angle of
60° to the ceiling, as shown in the above diagram. Correct to one decimal place, the tension 1n each string 1s

A, 24 5 newtons
B. 283 newtons
C. 34.6newtons
D. A19.0 newtons
E. 849 newtons

Possible solution

Resolve vertically
T'sin(60°)+T'sin(60°)-5g =0
J3xT=5g

7=38 283

NG

So answer B

Let T be the tension in a string,
2Tsin 60" =5g, T'=283N. hence
option B was correct.

]
[

18 14 62 6 14
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Question 19

An object is moving in a northerly direction with a constant acceleration of 2 ms~2. When the object 1s 100 m
due north of its starting point. its velocity is 30 ms™ in the northerly direction.

A 104/5ms!

B. 510 ms!
o7 1!

C W ¢ ILlS
D. -107 ms!
E

7310 ms!

1
i

Possible solution
u=?,v=30,a=2,5s=100
v =u’ +2as

30> =u? +2x2x100

900 = u”* + 400
u* =500
u=~500 asu>0

=10v/5

So answer A

i 19 | 81 I 5 5 I 3 I 2 I 1

CAM 11 19



Question 20

The acceleration, a ms ™, of a particle moving in a straight line 15 given by a = , Where v 1s the velocity
log, (v

Py A Ly Sy [P L e e e ¢ et Ly Ui el GO i (PSR r i, (e DR . i

UL LLLIE > LHE LA VEILUILY UL LIS Pl UUIE Ved> 2 LIS

A, v=eX
B. v=e¥+4
C. v=g'2itloEd
[4 2
D. v=eV 2t+(log, 3)
|
E. y=g VTUeES)

Possible solution - CAS

Possible solution - by hand
Use deSolve, then solve for v

_dv__ v (=0, v=>5
a log, (v) : So answer-D -
4 _ log, (v) deSolve[v'= *— and V{U_:*=5,!;u]
dv V L Inly) ]
:Jwadv u=log,(v) du_1 {ln*:v]:lz |:ln|.r_5]:|2
v dv v - =f
2 2
= jloge (v)x—dv 3 . ) . \
. 1 |' (nb)}* (m{s))*
=Ju><—udv=judu=—u2+c SOlvek B _f‘vJ
dv 2 /
. RN
tZE(IOge(V)) te y=g 2t+{In[s)) and fEM orv=e V47
2

= (1o, (v))" =3 (0. (5))’

(log, (v))2 =21 +(log, (5))2

log, (v)=4/2t + (loge (5))2 given v(0)=5
b = V2roe )

So answer D

CAM 11 20



Question 21

A hight inextensible string passes over a smoaoth, light pulley. A mass of 5 kg 15 attached to one end of the string
and a mass of M kg 1s attached to the other end, as shown below.

———

N
I,

/)
S
1
] Kg|_|
M Tart-
| | VMIEZ

-

The M kg mass accelerates downwards at —; ms
The value of M 15

L 52
7

2

B. &6—
5

2

C. 6—
3

D. E‘»Ii
5

4

O—
E. 5

Possible solution
Resolving system in direction of motion
Mg-T+T-5g=(M +5)xZ

5 Possible solution - CAS
M Solve for M at this stage

5
So answer C
SMg—-25g=TM +35
98-g 49

S5gM —TM =35+25g —
M:35+25g =§=62

Mg—-5g=

5¢-7 3 3 [ 7-lm+s) 20
solvelm g=Sg=—""—""7"m m=—
So answer C | 5 3
[ 21 | 11 | 16 | &8 | 6 | 3 | 1 |
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Question 22

A particle of mass m moves 1n a straight line under the action of a resultant force F where F= F(x). Given that
the velocity v 1s v, where the position x 1s x;,, and that v 1s v; where x 1s x;, 1t follows that

[~ "'-I
Iz. a
A w= "HII_ { JF(x)dx+v,
m
||x_1
B. w=42 |'JF{1]a'L+V§
%0
&
C. w=A2 1 F(x)dc+v
*.'I'I_D
L%
D. w= |— | Flx)dc+vp
| m
.1'0
|II 1..‘1{...; % A
E. V= =] (F(x)+vp)dx

Possible solution
This problem looks hideous, but careful reading should make you

realise that it's just a variation on

b
F(b)=F(a)+ ff(x)dx this F'(x) is not the force, just a generic statement!!

In this case, a L F(x) =i(lv2J (1)

m m dx\ 2

with v(x, ) =v, and v(x,) =v, as known points
1

()= Ly =dex

2 m
v =£jF(x)dx
m
2
;;“F(x)abc=v2 (%)= (x)
v (x)= % j F(x)dx+v*(x,) here's the variation on the generic statement

but v(x,)=v, and v(x,) =v,

v, = \/2 J' F(x)dx+v, forv, >0 Why???

So answer D
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d

Integrating F =m = \d—; where
X

-

v

[

()

11 14 40 1C

[ ]
[T
]
Lad

P':'P'ﬂ Al I=ID.HIlL1 ‘l-’:'l»"] dl 1':.17]

sives option D.

The mean score for the multiple-choice section was 14.6 out of 22 and the standard deviation
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tudents. Students seemed to find the 2010 multiple-choice questions accessible.
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