2016 SPECIALIST MATHEMATICS 3&4 TRIAL EXAM 1 SOLUTIONS
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SPECIALIST MATHEMATICS Units 3 & 4

Written examination 1 Solutions

Question 1 (4 marks)
a.

‘x2—3x—2|: x*-3x+2, xe[O,l]u[ZB]
-(x*-3x+2), xe(1,2)
( )

b.
(cos” xdx

= %(‘)1+ 2cos(2x) + cos’ (2x)dx

2A | = 1C)dx+lt)COS(Zx)a’x+1(‘)COSZ(2)c)abc M
4 2 4
bs- . = %x+%Sin(Zx)+%x+%X%Sin(4x)
0l —3x+2|dx= 0(x* = 3x +2)dx -
0 0 M | = §x+%sin(2x)+3—125in(4x) 1A
2 3
- 0 (x* = 3x+2)dx + () (x* - 3x + 2)dx
1 2 Question 3 (7 marks)
{xs 3x? T {xe’ 3x° T a.
S P I Aoy
3 2 , L3 2 ) 0./ (x)dx =02x 1dx
2o | 1,1
5]
5 1 5 2
= +=+= 1
6 = Elog x-—|+c 1A
:% 1A L
f(1)_§|ogeL1-—J +¢=0
guestlon 2 (4 marks) g 1)
2 €- —§|OgeL§
cos“(x) = [cos2 (x)] .
:{1—008(2x):|2 c—Eloge(Z) 1A
’ 1M | £(x)=2log,|x- 2 +Zlog,(2)
1- 2cos(2x) +COSZ(2x) 2 2| 2
) 4 :llog 2(x—1j|
= %cosz(Zx)—%cos(Zx)+% 2 2
f(x) = %Ioge(Zx - 1), where the maximal domain is
a—%,b:—%andc:% 1A (%Oo] 1A
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b. C.
3
05x«/;dx =5()x2dx ‘AB‘ 1 1A
% - f L
=57 e A | ABCD isa thombus = |48/ =|Bc =5 1A
2, 4B+ BC = [ 48] BC|cos 5
-5~ %2
> 5" e —4:\/§X\/§XcosB
2 4
=2x’+c COSB=-—
5 5
N=2"12+c¢c=2
g ¢ sinB = 3 1A
\c=0 5
g(x)=2x2 X, x>0 1A | Area , :‘Z%HB—C‘sinB
C. 3
= /5152 1A
5
(7€) ()= £ (+)ex)+ £(x)e () IM I
) 5 log. (2x 1) . = 3units
2x% + 5x?
ZiZX 1j 2 Question 5 (3 marks)
5 3 1A | Let the downwards direction be the positive
_2x2 5x? Ioge(2x—1) direction.
T oy -1 * 2 The object moves with constant acceleration, a.
Question 4 (8 marks) AR,
a.
AB=0B - 04
:-i+j—(i+2j) 1A | ¢ object
=-2i-j ma
CD=0C-0D mg
= mj - (ni +4j) 1A
:—ni+(m—4)j ma=mg-R 1M
Rv is the vertical air resistance
b. Initial conditions: u =0, s =40 m, t = 2 seconds
ABCDisarhombus:Z?:Ej S:uﬁ_%atzpﬂro:%,zza
— 2
_2i_j:_ni+(m_4)j 1M a=20m/s 1A
Equating corresponding coefficients, 04°20=04"10-&, 1A

n=2and-1=m-4

~.m=3andn=2 1A

R =-4N
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Question 6 (3 marks)
sin(a)
tan(a)+i _cos|a
tan(a)—i_ sin(a)
cos(a

+i

o

- 1M

o

in

SIn

wn

—_——

a) + icos(a)
a) - icos(a)

Multiply both the numerator and the denominator by
the conjugate of the denominator.

_ [sin(a)+ icos(a)T

B sinz(a)+ cosz(a)

_sin’ (a) - cos? (a) + 2isin(a)cos(a)
B 1
Use double angle formulas.

—cos(2a)+isin(2a) iM
cos(p - Za) + isin(p - 2a)
= cis(z— a), where (r— ) €(0,27) 1A

Question 8 (6 marks)
a.

4 _ .
z =-1

z' = cis{%’ﬂ

z, = cis[ka + 3—'0] where k e{O, 1,2, 3}

2 H

The four solutions are:

z, = cis[%’oj , 2, = cis(%ﬂ ,

z, = cis{%} , 2, = cis[l%oj

1A

Question 7 (5 marks)

a.

n=64, x=120,s=10

The 95% confidence interval is

(f—zxi f+zxi\
T T
The corresponding z score for the 95% confidence
interval is 1.96.

(120—1.96x£, 120 +1.96 x !

0)
Joa Joa)
Therefore a 95% confidence interval for the mean
weight of Igor’s snatch lifts is
(117.55 kg, 122.45 kg) 1A

1M

b.

Im(z)

ks 1
o[l gl z[1, 3]

Re(z)

11z 157
z[1,%7] 4 z41,7571

2M

b.

If repeated samples were taken and the 95%
confidence interval was computed for each sample, it
can be assumed that 95% of these confidence
intervals would contain the population mean. 1A

C.
Igor is not very likely to beat the world record as the
world record is higher than the upper limit of the
95% confidence interval. 2A

C.
(a+ib-1)" =i
(2—1)4 =-i
z-1=z,, where k 1{0,1,2,3} ...[1]

The solutions to equation [1] are:
Whenk =0, z, = cis(%]

z:cis{%}ﬂ
2.2
2

ot

2 7
2

=1+ —+—
2

1M
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Whenk=1, z = cis(%’oj

z,+1= cis(3—p] +1

G 2

=5 i
.2 V2
s

Whenk=2, z, = cis{%’oj
z,+1= cis(Sij +1

= —-——j+1
2 2!

V2
“7“7‘

When k = 3, z, = cis(%o]

z,+1= cis(7—p] +1

V2

_——+— +1

o

_]___+_

One possmle set of values foraand b is

a—1+\/— £or —1+g,b2:—gor
ﬁ ﬁ V2 2
612:1—7,b2:—70r612:1—7,b2:7.
1A
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