MAYV Specialist Mathematics Trial Examination 1, 2000

Trial Examination 1 Answers & Solutions

Part I (Multiple-choice) Answers

1. D 2. A 3. C 4. D
6. E 7. B 8. C 9. B
11. D 12. B 13.D 14. E
16. A 17. D 18. D 19. B
21. B 22. C 23.D 24. C
26. A 27. E 28. C 20. E
Solutions
Question 1 [D]
ulv = 9cis3—7r>< 2cisi
2 3
= lScis(3—ﬂ+i)
2 3
:18cis(9n_2n)
6
= lScis(7—n)
6
Question 2 [A]
ﬂ 1
_ dx 4
y=Tanly  H77 1+)7
dy _ 1 duw_-2 _ 2
du 1+u? dx  x? x> +4

Question 3 [C]
w=1+1i

= «/Ecisﬁ
4

wo = 4«/§cis%t
3

Arg w=—
EW=T

Question 4 [D]

5.

10.
15.
20.
25.
30.

o o= > =

Question 5 [A]
AC=b-a
I |
AM:—(b—aj
2\~ -
BM = a+ AM

=3(e0)

If AC e BM =0 then triangle is isoceles

Eomz(b—aJO%(a+bJ

Question 6 [E]
Centre of circle 10 + 107

Radius 10
{z:]e-10-10i =10}

Question 7 [B]
J._—lédx
V1-4x?

= J_—mdx

|
—
==,
o]
&

= 8Cos™1(2x)

Note: + ¢ not required, since question asks for an

antiderivative.

Question 8 [C]

4(x-1)* -9y? =36

-1 9y°
36 36

ERTY- )
(x=1 Yy

=1
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Question 9 [B]

S5x+6  S5x+6 A B
K2+6x+9 (x+3)%  (x+3)° x+3
_A+B(x+3)
o (x+3)?

S5x+6=A+B(x+3)
Whenx=-3, A=-9
Whenx=0, B=5

5x+6 -9 5
2 = 7+
x“+6x+9 (x+3) x+3

Question 10 [B]
x=2cos2t y=3sin2t

£=cos2t X=sin2t
2 3

2 2

x—+y—=0052 2t +sin’ 2¢
4 9

2 2

XYy

4 9

9x? +4y* =36

Question 11 [D]
r(t)=2i+ 6t j+k

r(y=2ti+ 3? J+ th+c
H0)=0=c=0
r(=2 i+3t2j+tk

[2
r(t)=t2i+13j+3k+d
FO) = i+3]

2

‘
) =12 it 1 ki3]

r(® :(z2 +1)£+(t3 +3){'+%Ig

Question 12 [B]

v . .
LI} =CO5=— I+ 5 50—
53 &
“l” Toin™ e ope ™
Fli)=—=sin— {+—=pcos— }
i i 2 i

"[{ T . LT T hiT
FR) = ——gin— i+ = Cos
I Rl

i

i
— _I.
2

Question 13 [D]

Y

v=i+2j+k and w=2i-k
V2w =1i+2j+k+212i-k)
=i+2j+k+4i-2k

=5i+2j—k

v+2w‘=\/25+4+1

=430

Question 14 [E]
y =cos3x +sin3x

ﬂ= —3sin3x +3cos3x

dx

2
d—%j =-9cos3x—9sin3x
dx

= —9(cos3x +sin3x)
= —9y

Question 15 [A]
jcos3 xdx

= J cos x cos” xdx
= J. cosx(1— sin’ x)dx
= J(cos x — cos xsin’ x)dx

sin® x

sinx —

Note: + ¢ not required, since question asks for an
antiderivative.
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Question 16 [A]

= tan(log, 3x)
y = tan u, where u =1log, 3x
du_1
dx x
dy ﬂ d— (chain rule)
dx du dx
=sec’ ux 1

X
L 5

= —sec”(log, 3x)
X

Question 17 [D]

T

J.2 cos3x e8™3* dx let u=sin3x
0

T
chos3x S dx =J %e”du
0

Question 18 [D]

cosecx =+/3
L
sin x
sinx = L
V3

V3

(Pythagoras’ Theorem)

Question 19 [B]
y S

v =

-5 -1 -05 0.5 1 1.5

The graph of Sin~!(x) is shown above with domain
[-1, 1].

Sin~!(x — @) will be translated ‘a’ units to the right,
hence

[a-1,a+1]

Question 20 [E]

J. 3 2dxzj 33 dx
3+4x 4(Z+x2)

=§J.31 dx
472 2
4

R
I<(>+
ok
K (\fw

=2 Tt e
243 V3

N

3 3

X —= Tan 2x+c

T3 B V3
V3. 2x

=—Tan™"' —
2 3
Note, + ¢ not required, since question requests an
antiderivative.
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Question 21 [B]

ﬂ=471'r2
dr
dr_ﬂxdv
dt dV dt
1
= x 4
arr?

Question 22 [C]

@ =—8cos 2t
dt
t=o, ﬂ=—800$O =-8
When dt

Question 23 [D]
y

3] V8
\

0 0.5 1 1.5 2 2.5

A=%(3+J§)1+%(J§+«5)1+%(«5+0)

=%(3+2J§+2£)

= 0.56

Question 24 [C]

Magnitude of force = \/42 + (—3)2 =5 newtons

a=i=5=2.5

m 2

T3

Question 25 [D]
1

J 2x(x + 4)5dx let u=x+4
0

_y
dx
x=u—-4

Terminals: x=1,u=1+4=5
x=0,u=0+4=4

1
J. 2x(x +4) dx = J
0 u

> 5
2(u—4)u’du
=4

5
= J (2u6 - 8u5)du
4

Question 26 [A]

Y2 2
V=J T x“dy )
» y = sinx

x = Sin"ly
1
V= J'O 7 (Sin~ly)2dy

Question 27 [E]
Tsin20°

Tcos30°

4gsin20°

4gc0s20°

20° .

Forces shown on the diagram have been resolved
parallel and perpendicular to the plane.
Considering equilibrium forces parallel to the plane:

T cos 30° = F' + 4g sin 20° and since
F=uN=03N
T cos 30° = 0.3N + 4gsin 20°

Question 28 [C]
F+F =7i-2j

Hence F3=-7i+2]

= (=1 +2* =453

=7.28

F

© Mathematical Association of Victoria 2000

Page 22



MAYV Specialist Mathematics Trial Examination 1, 2000

Question 29 [E]
v=(2x-3)%

vﬂzvXZ(Zx—?))lZ
dx

=vx4(Q2x-3)
=4Q2x-3)°

When x = 3, vﬂ =108 cm/s?
dx

Question 30 [D]

Part II (Short answer questions)

Question 1

E: g—kv

t='[ ! dt
g—kv

1 -k

_kg—kv

=—%logg(g—kv)+c

1
=c=-—log, g
t=0,v=0 k

1 1
~t=—lo ——1lo — kv
i 088~ g, (g—kv)

1
t=—10geL

k g—kv

8
kt =log, —>—
Be g—kv

(M1]

[A1]

[A1]

Question 2
r(t) = (e’ sint) i— (e’ cosr)

r (1) = (e’ cost + e'sint) i—

=(e' cost+e'sint) i+ (e’ sint — e’ cost) j

J.

(—e'sint +e cost) j

(M1]

= \/(e’ cost+e'sin t)2

r (1)

+ (e’ sint —e' cos l)z [M1]

= \/(et)z(cos2 £+ 2 costsin £ +sin >t )+ (e')z(s,in2 {—2sint cos ¢+ cos” )

=e'1+2costsins —2costsint + 1 [A1]
= gt»\/E
Question 3
N a m/s*
—>
T
F 4kg —
' >
l T l am/s’
4g 3kg
3g
a. 3g—T=3a
N =4g
F=uN=034g)=12N
3¢—T=3a I
T-12g=4a In
(D + D [M1]
1.8¢g="7a
a= % =2.5 m/s? [A1]
b. 3¢g—T=3a [M1]
T =3g—3a=21.8 newton [A1]
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Question 4 Question 6
a. {zRe(z)—Im(z)=-3} and {z:|z+2—1]=32} J.2xmdx
{z:Re(z) — Im(z) = =3} (z|e+2—i|=32}

letu=x-2
y=x+3 @22+ (=12 =18 | 51— ysn
tm, Fu) = J 2(u+ 2 udu
3 1
3 ZJ.ZMZ +4u?du [M1]

5 3
/4 Re, =iu2+§u2+c
3 5 3
,><;\‘/ s g, 3
fx)==(x-2)2 +§(x—2)2 +c [M1]

4
Line through (-3, 0) and (0, 3) [A1] j 5 g 3
Circle M1] | F2)==(2-2)2+=(2-2)2+c=3
Centre (-2, 1) and radius 3+/2 [A1] 5 3
L (1) =3 . .
(x+22+(y=1> =18 ------- ) f(x)=%(x—2)5 +§(x—2)5 +3 [Al]

(x+2)° +(x+3-1)? =18
(x+2)%+(x+2)> =18
(x+2)*=9

x=1-5
(x,y)=(1,4),(-5,-2)

[A1 for one of the points]
[A1 for the other point]

Question 5

n z
2 2
jcosz (2x)dx= J.E (cos dx+1)dx [M1]
n z
4 4
17t 3
. 2
=313 sin(4x)+ X]E [M1]
4
_1'(_1. 5 +£) (l- +£ﬂ
2_451n T+ L SN
_Lliz z}
212 4
/4
== Al
3 [A1]
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