2002 Specialist Mathematics Trial Examination 1

Suggested Solutions Part |

Question1l C Question 2 E _
A constant over the squared factor, plusa »1_1__1 A4+3
constant over this factor unsquared plus a Z 4-3 4+3
constant over the other factor. 4+ 3
16+9
_4+3
25
1_4, 3,
25 25
Question3 A Question4 B

Z4 - 7%2-20=(Z% +4)(z%-5)
Z% 72 -20=(Z2-2)(Z+2)(Z-~/5)(Z++/5)
. afactorisZ + 2i

Represents all points which are less than or

equal to 2 unitsfromZ =2 -1

Question5 D
3(ReZ)? +6(ImZz)2 =6
IfZ=x+1y

3x2 +6y° =6

X2 y2

—_—t — =

2 1
dlipse, a=+2,b=1

Question6 E

x> - 32
="

ay _ 1+64x3=0for T.P.

When x < —4ﬂ> 0
dx

When x > _4ﬂ< 0
dx

.. local maximum when x = -4
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Question7 B
fidx

\/x2 +6
Letu=x%+6
du = 2xdx

f fu 24y

=2u2+c=2\sx2+6+c

An antiderivativeis 2+ X% + 6

Question8 A

T T

13
f sin?(5x)dx = = f (1- cos10x)dx

_ 20m+33
120

Question9 C
1
V=fny2dx
0
1
_ =L (X -X\2
V-nf4(e +e 7)%dx
0
ot
_v 2X -2X
V_4f(e +2+€“")dx

ﬂ[l 2X
42

V= $2x- e ]
2

Question 10 E
y = cos }(2x - 1)
Letu=2x-1
dy -1

ax V1-[4%% - 4x +1]

ﬂ _ -2

dX  \1-4x2 +4x—1

dy__ -2

dx \_4x? + 4x

dy -2

dx  /-4x(x-1)

dy -2 -1
dx 24/ (X - X ) ““(x— x?)
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Question11 B Question 12 C
-1<4x+1=<1 f(X) = xloge X
—215 4x <0 Ax=%
—ES XSO 3
fxlogexdx
1
1 5 5
zz(lloge1+2x§Ioge§+2x2Ioge2+2x§Ioge§+3Ioge3)
= %(O +1.216 + 2.773 + 4.581 + 3.296)
= 2.97 to 2 decimal places.
Question 13 A Question 14 E
y = sin(loge X)
- 4
Y _ cosuxt *7
dx X 3
Y =£cos(loge X)
dx X 0 isin the 4" quadrant .-.sing is negative
d%y sin260 = 2sin cosO

ax?

d2y _ —[sin(loge X) + cos(loge X)

dx? x2

—2 == x -sin(logg X) x 1, cos(loge X)(_iz)
X X X

Sil‘12(9=2x_\rx§
4 4
sin20=¥
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Question 15 D

At x =4 gradient of f(x) = 0. Passesfrom
positive to positive gradient either side of x =4
.. stationary point of inflexion.

At x =0 gradient of f(x) = 0. Passesfrom

Quesion6 D
@B -2j+K)e(i +2]+2k)=3-4+2=1

daeb-= |é|‘6‘cos€ =1

positive to negative gradient either side of x =0 3vl4cost =1
. local maximum. oSO = 1+ x@
At x =1 gradient of f(x) =0 ... not aturning 3V14 V14
point. V14
At x =2 gradient of f(x) = 0. Passesfrom cosf =
negative to positive gradient either side of x =2 42
.. local minimum.
At x = 3 gradient of f(x) >0.
Question 17 A Question 18 C
a=-6v Overtake occurs when car A and car B have
dv oy gone the same distance at the sametime, t .
g: 1 car A:s=25
Yy car B:s=ut+3at’
1 .dv 5
t= 6f v a=3

1 .
t= —Elogev+ c where c is a constant

logeV = -6t + ¢
Whent=0,v=3
~.c =10ge3
logeV = -6t + 09 3
v
loge =~ = -6t
%3

o6t _

wi<

V= 3e—6t

=S=0+lx§x€
2 3

5
= 5=—t°

_ 02 _ oy
6

= t2 = 30t

=1t2-30t=0
=t(t-30)=0
=t=0 or30

Butt>0
.t =30sec
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Question 19 C
3a=9 -6j +12k

20 = 4i - 6] - 2K
35-20=90 - 6] +12k — 4i +6] + 2K
35— 2b =5i +14k

QueﬁAticA)n 20 A
(a@*b)bisthe component of aparallel tob

H—«r

aeb)b=

. J‘L(-sf +2)|b

| |

)b

—~
QJL
U)

18+ 24)b
\13( +24)

A

»

O
O
Il

Q)

()\/E

61
*hb)b = I
b =733

S0 6 o o 6 o -~
deb)b=—(-3 +2])=-—(3 -2
(@b) 13( +2]) 13(I )

job]}

( (-3 +2))

Question 21 E
dy _dydx

dt  dx dt

X=3t+cC

Y s@rc)-18t+g

Question 22 E
Either a= 0 or 22 _ 0 or 6 = 90°
dt

0 . . da
If 6 =90 thenais perpendicular to o
This means that the tangent is perpendicular
to the motion
Hence, & movesin acircle.

da

dt If pr 0 then @ is a constant vector.
2
Y _18
dt?
Question 23 D Question 24 E
X —1= cost a=-6
(x-1)? = cos’t u=10
X_ . V=O
3-smt S
2 2 _ .2
y—=sin2t VS =U + 2as
9 0=100-12s
2
(x-1)%+L =sin?t + cos’t 100 = 12s
9 100
2 |2 DY
(x-D° ¥y _4 12
9 s=8.3m

= ellipse with centre (1,0),
with semi mgjor axis = 1
and semi minor axis = 3
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Question 25 B

Distance = ~rer

= J (costh -sn 2tf) . (costh —-sin2tj)

= Vcos? 2t +sin® 2t
=1 (for al values of t)

Question 26 A

F=ma
34 = 3] - 6k
a=]-2k

V=tj -2tk +c
Whent=0,v=0
.c=0

V=t -2tk

2
2
Whent=0,X=3 +] -k
Soc =3 +-K

A

X = j—t2I2+ol

~ 2 ~ ~
&m=a+a+%n-a+¥m
Whent =2
X =3 +3] -5k
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Question 27 B Question 28 D
25cm
10 > 30
40 20

pbefore = r)after
10 x 40 + 30 x 20 = 40v
400 + 600 = 40v
1000
40
v =25 km/hr

15:20:25 = 3:4:5 so strings form aright angle
with each other.

20 4
SNl =—=—

25 5
0056=E=§

25 5
Horizontal Equilibrium T, cosf = T, sinf
3 4 3
-Ti==Ts0T,=-T,
5175 2P 2=

Vertical Equilibrium
T,sinf + T, cosH = 8g

4. 3. 3
il S AV S
g1tytXg=

4 9
—T,+—T, =8
51+201 g
25

—T,=8

20 L g

20
T = 8gx 22 = 62.72N
1= 80% o
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Question 29 B Question 30 B
ezIo X N
fidx
1 X
Let u=loge X
du=1dx
X
Whenx=21u=1log,1=0 4,
Whenx = €% u=log,e® = 2 g |

2 242
fudu=[u7] =2 i
0 0 3

For 4 kg mass

R=ma
=T = 44(1)
For 3 kg mass
R=ma
3g-T =34(2)
Substituting (1) in (2)
3g-4a=3a
7a=39g
_ 3x9.8
a=
7
a = 4.2m/ sec?
END OF PART |
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Question 1 b.
a 3 ﬂ=4x—i2=0forminimum
2x° 1 dx X
X X y AX = —
2 1 A | ’ X2
y=2X"+— [
X\ i /,’y:2x2 ax3 =1
\\ :v,’ 1
\ y=— X3=E
\\ X 4
\ v 1 1 mark
X X=7— mar
3z (Amak)
1
~+1 34
2 323222 4 mak
y T f(z) 5 ( )
Y4
1 X4
Ya' 2
. o 1
isthe graph of y=2x“+=
X
(1 mark)
C.
g(x)
-2 1 2 >
4

(1 mark)
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Question 2
tan(x + il

Question 3
Z = 24/2(cos45° +isin45°)

Z? = 8(cos90° +isin90°) (1 mark)

W = 2./2(cos135° +isin135°)

W° =128./2(cos675° +isin675°)

W° =128./2(cos315° +isin315°) (1 mark)

72 8

— cos(90 - 315 isin(90 - 315

we 12&2[ « )" wisind )]

z2 1 V2 0 0

— =——— x —| cos(-225 1sin(-225

163 100225 +isin(-225)°]

2

2_5 \/E[C082250 |sm225°] (1 mark)

W 2

Z° _Jer 1 1

wW° 32[ N2 N2

2

2 1L amark

W 32 32

Question 4 b.

a. 1
(7€ cosx)dx — [7dx + T dx

Lo X[cosx —sinx] + [sinx+cosx]1ex I | f - (2%°

dx 2 2 7 1

oL X[cosx - sinX + SinX + COSX] = S €(sinx + cosx) - 7X+—f dx

dx 2 2 ‘ei_xz

%=%GX><ZCOSX=GXCOSX ‘e
_ e X(SinX + cosX) - 7X + = Lan () ¢
2 27 \e)
where c is a constant (1 mark)
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Question 5

Resolving forces parallel to plane:
Resultant force = mgsin?;OO - uN
2m=mgsin30° - uN (1) (1 mark)
Resolving forces perpendicular to the plane
N - mgcosBO0 =0

N = mgcos30° (2) (1 mark)
Substituting (2) in (1)

2m = mgsin30° - u x mgcos30°
2=49- ux8.487

8.487u=29

u = 0.34 to 2 decimal places (1 mark)

Question 6

LetU=xiA+yjA+j2

ueda=0

2x+y+3z=0 (1) (1 mark)

Geb=0

X-2y-z=0 (2) (1mark)

(2Qx2—2x-4y-2z=0 (23
2x+y+3z=0 (1)

= -5y-52=0

= -by = 57

=y=-Z

Substituting in (1)

2x-z+3z2=0

2X =-22

X=-2Z

sl=-2 -7+

=l=2- -] +k)

But zis aconstant

Sou=c(-i -] +K) (1 mark)

END OF SUGGESTED SOLUTIONS
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