MAV Specialist Mathematics Examination 2, Solutions, 2004

MAV Specialist Mathematics Examination 2
Answers & Solutions

Question 1
a 4x2+y?-8y=0

4x? +y% -8y+16=16

4x? +(y-4)% =16 [M1]

2 (y-4)7°

EREETI Al
2

x=  (y-4) _

27 !

b i 4x?=8y-y?

X=%

N [A1]

The area of the ellipse will be
double the shaded area.

=81
.-.A=2xfyy=0?/8y-y2dy [M1]

y

N —

N

= f 5 \J8v - y?dy use integration
function on a graphics calculator

= 25.13 square units [A1]

Note: Area of an ellipse given by
A =mabis also acceptable.

ii

ii

Volume formed by rotating about the y-
axis is given by V = f 2 dy

8 [8y-y? [M1]
V= Orc[—4 ]dy

_ £[4y2 1y ]8 [A1]
4 37|,

_n _512)

'4[(256 7 0}

_ 64n

-3 [A1]

Being released from the balloon, the tennis
ball will initially also be moving upwards
at 3m/s. Considering upwards as the
positive direction: u =3 m/s,a =-9.8 m/ s2,
s =-75m.

s = ut+%at2 [M1]
1 2
-75=3t+ E(_9'8)t

9.8t% -6t 150 =0 using the quadratic
formula

t=4.230,-3.618

- t=4.230, since t >0 [A1]

u=3m/s,a=-98m/s%, s=-75m, v =?

v? —u? =2as [M1]
v2 = 2as+u?
v=238.458m/s [A1]

© The Mathematical Association of Victoria

Page1



MAV Specialist Mathematics Examination 2, Solutions, 2004

Question 2

ai 722 —47+6=0

_4=16-4(1)(6)

=2+i\2 [A1]

0=35.26° [A1]
z =+/6cis35.26°,/6cis (~35.26°) [A1]

b i z+(a+4) [M1]

22 _4z+6|z3 +az’ +bz+6

z3 —472 v 62

(a + 4)22 +(b-6)z+6
(@ + 4)z% +(-4a-16)z +(6a+24)
(b+4a+10)z+(-6a-18)

[A1]
Since z2 —4z+6 isa solution, then
remainder = 0.
sb+4a+10=0 [M1]
-6a-18=0=a=-3,b=2 [A1]

b ii Since a = -3 then the third factor is
z + 1, hence third solution is z = -1. [A1]

d 10000 = 10e(2

Question 3

dN
a W_kN

da _ 1
dN " kN

1
t=ElogeN+c

t=0,N=10=>c=—%log610

21

.'.t=llogeN .

Lioe (N
t—kloge(lo)

log, 10

N =10ekt

b N =10

t=2,N=70
70 = 10e2k

log, 7 =log ek

1
k =Eloge7

N = 1296 birds

lloge 7)t

log, 1000 = (%loge 7)t

2log, 1000
p="0e VY
log, 7

t =7.099, therefore it takes 8 years
to exceed 10 000.

[M1]

[M1]

[M1]

[M1]

[A1]

[M1]

[A1]
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e i N _iN(6000-N)
dt

a_ 1

AN ~ KN(6000-N)

1 1
t‘Ef N(6000-N)

1
kt=) ———— 4
t=J N(6000- N) N

1 _a b
N(6000-N) N  6000- N

_ a(6000-N)+bN

N(6000-N) [M1]

1=a(6000-N)+bN

N=0a=——

1
N—6000,b-m

ko Lo, 1
-kt =000 (N+6000—N)JN

6000kt = log, N —log, (6000-N)+c  [A1]

6000kt — ¢ = log, (%)

6000kt ,—c _ N
¢ T B000-N

ApB000kt _ N c

—m,Where A=e

N =(6000- N ) A6000kt [M1]

N = 6000Ae6000kt _ NAe6000kt
N + NAe6000kt _ 6000Ae6000kt

N 1+ Ae®000K ) — 6000 45000 [A1]

6000Ae6000kt

N 1+ A€6000kt

_ 6000A

t=0,N=10=1
0,N=10=10=22%

e ii

10+10A = 6000A
10=5990A

1
A=— Al
99 [A1]

Question 4

a OA=60j
OB =50i+90; +5k
OC =80i+65]+17k

OD =15i+45] + 20k [A2]

b i BC=30i-25j+12k

‘ﬁ‘ ~302 +252 +122

=41 metres [A1]
b ii cosO= Z_E—Bz [M1]
‘ABHBC‘

50(30)+30(=25) + 5(12)
J502 +302 + 52 /302 + 252 +122

cosO =

cos0=0.3388
6.=70° [A1]
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¢ OD=15;+45]+20k

152 + 452 = 47.43 [A1]

V152 + 452

=47.43 45

4743 [M1]
20
tanb=7-13
6=23° [A1]
d Want scalar resolute of AB in the
direction of BC.
AB.BC [M1]
(301- 25 j+12[g)
=(50£+30j+5]g). _
~ J302 +252 +122
=19.83m
~20m [A1]

Question 5

a [1,00)

i A=f(Q25)+ f(35)
= 0.3266 + 0.1807
= 0.507

ii % = 0.507 Inaccuracy results

from the steep slope
approaching x = 2.

[A1]

[M1]

[A1]

[A1]

[M1]

[A1]

[A1]
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Question 6
ai N
uN T
B —— ® > ( \
4
acc
0.025¢g
T
N=0025g
[ ]
0.009 g
T —uN = m(0.025)
T-0.2(0.025¢) =0.025a 1)
0.009¢-T =0.009a (2) [M1]
M+(2)
0.0392 =0.0344
a=1.153m/s? [A1]

ii substituting a=1.153m/s? into (2) gives

T =0.078 Newtons [A1]
b T-uN =0.025a (1)
0.009¢-T =0.009a (2)
M+(2)
0.009¢ -0.025gu =0.0344 [A1]

(0.009-0.0251) g =0.0344

(0.009-0.025u) ¢
a=
0.034

since acceleration is constant

1

s = ut+5at2 [M1]

05-0(2) % [(0.009 ~0.025u) g]

0.034

u=0.325 [A1]

0.025 g sin®

N =0.025gcos0

T=0.018¢ @
T'=0.025¢sin 6 +uN
T=0.025¢sin0+0.40x0.025¢cos6  (2) [M1]
equating (1) and (2)

0.018¢=0.025¢sin 6 +0.01gcosO [A1]

0.018 =0.025sin 6+ 0.01cosH
18 =25sin0+10cosH

using a graphics calculator to solve:
0=20.15° [A1]
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