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2000 SreciaLisT MATHEMATICS ExaM 1 SOLUTIONS

2000 Specialist Mathematics Exam 1

Suggested Answers and Solutions

Part I (Multiple-choice) Answers

1. B 2. A 3.B 4 D 5.
6. E 7. A 8. B 9. E 10.
11. C 12. E 13. E 4. D 15.
16. B 17. B 18. D i19. C 20.
21. A 22. C 23. E 24. A 25.
26. B 27.C 28. D 29. C 30

Solutions: Part1
Question 1 [B]

Ax) =3x2 +8x+5
=@Bx+5){x+1)

—L_ will have asymptotes when f(x) = 0,

fx

forx = ;—Sandxz—l

Question 2 [A]

Consider first a hyperbola, with asymptotes
passing through the origin, O.

It would cut the x-axis at (-3, 0) and (3, 0)

2 2
ie: x—--—y—:1

a? p
Fory=0,x=ta=*3hencea=3

b

Equations of asymptotes are given by: y = P

From the diagram, gradient of asymptotes is +2,

hence g =2
b=6

2 2
Equation becomes: % - ;—6 =1

Translate the centre to (1, 0) and so

-1 ¥ _,
9 36

» U » U N m
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Question 3 [B]
Implied domain of
Cos™lis

that of Cos™! 3x is

that of 1+ Cos™! 3x is aiso [_ ,

Question4 [D]

Question 5 [E]
w =5-2i
2-w =2i-3

11
_w 2i-3
o1, 2i+3
=213 %i+3
—(2i +3)

13

Question 6 [E]

if z =x+iy

thenu =ix-y

-1,1

‘[

wl L wlL
W= W —
—

]

using the Chain Rule

The effect is that of a rotation of % in an

anti-clockwise direction around the origin.
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Exam 1: Part2

Question 1

3-25
f(x)=£‘§—-

m,ﬁ\)
® |

v o,

(-2.32, 3.23)/\3\’() /
.y ,

(2.92,0)

Question 2a

r=vE-(t-2)j

“ The distance of the particles ! Alternatively
from the origin is given by: !
=i+ (t-2)2 [ r=v23t+4
=2-3t+4 I odr %-3
. . [ T JT“ -
distance will be a 2V -3t +4
minimum when | 2t+3=0
[
i 3
2 [ =2
a(r?) -0 =3
dt
2#-3 =0
t =15

Juestion 2b

‘:xi+xj

= x/t_,y=—(t—2)
encey =—t+2
=2 =t
=2 = —(x)?
y=2—x2 forx =0, sincet>0

e value of the y
intercept is given by

220

x =2,
x =1.414

©,2)

TFZ
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Question 3

w
o,
5
w
R
Q
8

sinz(%)sin(%)dx

—cosX du_ 1
lefu—nosz,dx— 3

WHS—H WA ey

f (l—uz) . —Zg—l;wix

. b3 pid
Since when x = 3/ U=Cos £ =

Andwhenx:n,u:cos%:()

—=sin2
2

3

2

The integral can be rearranged as

N3 343
2 24
93
2. i
33
4

Question 4a

kg LT

For the 10 kg mass

20~T =10z
For the 5 kg mass
T =5a
20~50 =10a
154 =20
=3

. .4
acceleration is % m/s?

10 kg

—a

20N
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Question 4b
T=5a
From4a.a = %
-2
3

tension in string is 23—0 N (or 6.67N)

Question 5a

{z:}z —i| 2 2} defines all points on the
circumference and outside the circle which has
the centre at (0, 1) and with radius of 2 units.

Im (2)
©,3)

©.1

N

©,-1)

Re (2)

Question 5b

{z: Arg(z) < %} Note ~n < ArgZ<m

defines all points in the
complex plane with an
argument less than or

Im (2)

equal to %Tn Only
those points are

excluded with an
argument greater

than 3z and less

4
than w, ie. The ray which gives
ArgZ = 3% i a solid line and the negative

4
x = axis is dotted.
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Re (2)

j Question 6a
|

z =2-1 Notez-{(2-i)=0
722 =4 +i%-4i
=3-4i
2 =(B-4)Q2-1)
[ =6+4i2 11
=2-11i Note 23 = (2 - i) 22

PB-Q-)22+z-2-i=0

Since the first two terms and the last two terms
are equal to zero. (You could substitute for every
term.)

An alternative

22 —(@2-i)z%+z-2+i=0

Q- -@-NR-i}+2~i-2+i
=@-P-@-P+2-)-(2-)=0

Terms cancel out.

Question 6b
2 -(2-1) 22+z -2 +i can be factorised
(z =2 + i)(z2+1)

es0,if 2~Q2-)22+z - z+i=0
(z-2+0)(Z2+1)=0

Solutions are z=2~1, z=+1




