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Mathematics Methods Unit 3-4, 2016, Semester Two Solutions

SECTION ONE

1. (6 marks)
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(i) y=log, (x)is the inverse of y =2" i.e. the graphs reflects about the line

V=X
If hen the x and y values are swapped around, then you obtain the v

expression for the function y = log, (x) but in the form x = 2.

(1)

Prove that ln(ab)=ln(a)+ln(b).
Let in(a)=x and in(b)=y v
sa=e" and b=¢

sab=e"'xe’

ab =e"™”
SO Zn(ab)=x+y v
i.e Zn(ab)=ln(a)+ln(a)

3)
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2. (9 marks)
(a) (I) y _ esin(x)
Y _ cos(x)x e (1)
dx
(i) y=xin(x)
%=1xln(x)+§xx v
% = ln(x)+1 v
(2)
~ sm(Zx)
iy = cos(3x)
dy _ 2cos(2x)><cos(3x)—(—3Sin(3x)xsin(2x)) v
dx (cos(3x))2
ﬂ ~ 2cos(2x)xcos(3x)+3sin(3x)xsin(2x) v
dx cos’ (3x)
3)
(b) g(f(x))=g(4x+3)=ln(4x+3) v
d(g(f(x)))= 4 v
dx (4x+3)
d(g(f(1) 4 v
dx 7
3)
3. (5 marks)

(@)

(b)

Area=1x25+1%x24+1x21+1x16+1x9 a4
Area =95units® v

As the function is concave downwards, using rectangles from above gives

the better estimate of the area under the curve. v

(2)
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4. (8 marks)
I e
X X

l)dx v

X

=f(x6 —4x72+2x"7 ¢

7 -1
=x7_%+2x3/2x§+ln(x)+c v

7 3
=x—+i+4\/x_+ln(x)+c v

7 x 3

(ii) ﬂ;f(cos(2x)—sin(2x))dx

~ sin(Zx) cos(2x) % L,
_[ > T2 ]%

el of20)

=l (ﬁ—l)—(l+0)]
2(1 2 2
_¥3 .3 v
4 4
3)
2 _2n(2x-1) )
(iii) f(Zx—l) X = 5 +c=In(2x-1)+c v
(1)
d
_ _ 12 = g v
(b) dx(fl 1 tdt) X
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5. (3 marks)
f
A
—6 -4 —2 /
/—2 v'v'v' -1lerror
/
(3)
6. (2 marks)
f
1 4
v'v' -1/error
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Solutions

7.

8.

(9 marks)

(@)

(b)

X 0 1 2 3
P(X =x) 0.2 0.4 0.3 0.1
(i) Expected value =2xl.p(xl.)
=0x02+1x04+2x0.3+3x0.1 v

=0+04+0.6+0.3
=13 v

(ii)

Variance =E(xi—E(x))2p(xl.) v

(2)

=(0-1.3)" x0.2+(1-1.3)" x0.4+(2-1.3)" x0.3+(3-1.3)" x0.1

Y=4X-3.

(i) E(y)=4x13-3
E(y)=22 Vv

(iv) 16 v

. 1

(i) k=§ v

(i) P(4<x58)= vV

wn| b~

(10 marks)

(a)

(b)

On calculator get catalogue and select randList

randList(10,1, 20) gives 10 random integers between 1 and 20.

vvv

(2)

3)

The football attendees may or may not work in the city. They are not a random

group of people so the population is not necessarily properly represented.

They may be a young group of people that could not afford the higher fees for

parking in the CBC so feel strongly about it.

If the football field is in the city, they may feel strongly object to the increased fee

for parking.

The group are not randomly selected so several types of bias may occur.

v'v" Accept anything sensible

(2)

v
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(c) Each random sample will contain a set of different numbers.
This means the mean and standard deviations will differ. Sy (2)

(d @

Each sample mean is close to 0.7, the sample proportion mean of the
population.

Some are a little higher, some a little lower, but they cluster around 0,7 and
form a normal distribution with a mean of 0.7. vV (2)

- p(l—p)= [0.7x0.3 , ™)
n 10

END OF SECTION ONE
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SECTION TWO
9. (6 marks)
(@)
1
a E 1 2 3 4
h
Coa -1
y=Ilim -0.69 0 0.69 1.10 1.39
=0 ]
(2)
(b)
y
1
vv
®
0 ¢ a
°
-1

(d) e L,

10. (7 marks)

(@) 250 =120&"°
k =0.07339691751

(b) 300 = 120" 7R3
t=12.484
i.e. about 12 or 13 days

v

(2)

(1)

vv



Mathematics Methods Unit 3-4, 2016, Semester Two Solutions

11.

C P = 120 0.07339691751xt
§ 4 e — (?%\‘

P _
- _ 8807630101 0.0733969175 I1x¢t v >3 %-‘?
d e PAP‘S;R//:/{\T%‘/)

dP *° T
at =7 —-=1472279283 ’_’CL%?
The flu is spreading by about 15 people per week v (2)
2
(d) d 2P = 0.646452960.07339691751xt v
dt
2
at =7 ap =1.080607611 v

=

dt
i.e. the rate of increase is increased by about 1 person per week (att=7). v/(2)

(e) The function is always increasing.
After some time, the number of people getting the flu will decrease. This cannot
happen with this model. v

(1)

(5 marks)
(a) h=4+2sin(g)=4+\/§ v (5.414) (1)
(b) ¢=1.047, 1=5236 ..t=4.189 minutes v (1)
(c) ﬁ=2cos(£)><l=cos(£) v
dt 2/ 2 2
Ati=n, P oo v (1)
dt
dh t
d == -
(d) » cos(z)
d’h 1 t
woals)
5 (2)
PPN
2 a4t 22 7
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Solutions

12, (4 marks)

(a)

(b)

V' = area of endxheight

V=lxr26xh
2

V=%x1526><0.5

V=§x6 v
4

av s

do 4

ov _dr

00 dx

6Vz§x66
4

6V—-—§X3—n v
4 180

OV =2.945 em® Vv

13. (14 marks)

(@)

(i)

18

54

162

N[ B[ W[IN|— ]~

486

(ii)

[n(N)

1.79

2.89

3.99

5.09

DN B W[~~~

6.19

(1)

3)

vv

vv
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(i)
In(N)

p—
()

— N W A N3 0O

t
(2)

(iv) Using In(N) gives a linear function against t. The y scale is not so large so
easier to plot In N ratherthan N. v
It is easy to find to N by rearranging the linear formula.

1 2 3 4 5

In (N ) =mx+b
N =e™*"  where m and b are known. v
(2)
(b)
y
3
o) ] .
T y=log, (x-3)
1 vv
X
1 2 3 4 5 () T 3 9
N [
_2 ’
-3

© (i) log,(x+3)=2
x+3=3 v
x=6 v

11
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Solutions

(i)  log, (4)=2
4=x" v
x==2 but x>0
x=2 v

14. (6 marks)

(@)

(b)

15.

s =2t" —4¢*
v=§=8t3—8t v
dt

If s =0,

0=2¢ -4t

0=2¢(¢2-2)
t==2,0/2 but >0 v
At t=~2

v=8«J§f—J5)

V=8\/5 ms™ v

é=—4+2t for t=0
dt

s = [(-4+2t)dt
s=-4+t>+c o
ftr=0s=1=c=1
s=-4t+1 +1

ft=3s=-2m v

v=é=—4+2t
dt
2
a=d—t2S=2ms'2 v
(5 marks)
(a) A= & (2+cos(x))— 2_x+1 dx = 1.785units’
J: . -

v

(b)  A=1.070+4.67+0.153-0.380= 5.513units’
vv v

19
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16. (5 marks)
A=(5—x)y
A=(5—x)ln(x) v

2
Maximum area when d—A =0 and

> <0 Vv
dx dx
Y in(x)+~(5-x)
dx X
=—ln(x)+5x"1—1 v
’4 1 5
dx’ x X
2
d‘j<0for x >0 so max v
x
it 94, ~In(x)+5x"-1=0
dx

x=25714 y=0.94445

The point that maximises the area is (2.57,0.94). v (5)

17. (12 marks)

@ () P(X>4)=0.1587 v
P(4<x<4.5)
P(x>4)
_0.135905122

0.1586552539
-0.8566 v

(i) P(x<45/x>4)=

i) P(X =3)+P(x=4)

= 4x(0.1586552539)" (1-0.1586552539 ) +(0.1586552539)" v
=0.01407354462
~0.014

12
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(b) ()

X 0 1 2 3 4 v'v' -1/error
P(X =x) 0.067 | 0.267 | 0.367 | 0.247 | 0.053

(2)
(ii)

X 0 1 2 3 4
1 4 6 4 1 v'v' -1lerror
PX=x) | 16 16 16 16 16
or 0.0625  0.25 0.375 0.25 0.0625 (2)
11
(iii) P(XZZ)—Eor 0.6875 v (1)
(V) P(X=4|x22)= /6 — or 0.091 v 2)

1/ 16

18. (8 marks)

(@) P(three of the cars had the petrol cap on the driver’s side of the car)
=0.2541 vV

(b) P(no more than three of the cars had the petrol cap the driver’s side of the car)
=0.8059 VvV

(c) P(none of the cars had the petrol cap on the driver’s side of the car)
=0.0576 vV

(d) P(the last five cars had their petrol cap on the other side of the car)

=0.1681 vV

11
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19. (14 marks)
5925

2.5 X

(@) ﬁ’5(3—x)dx=[3x—2

=(3x2.5—2‘52)—(3x1.5—1‘52) v

2 2
=(7.5-3.125)-(4.5-1.125)
=3-2
=1 -.pdf Vv

3)

(2)

v

(0) P(x>2)=[ (3-x)dr=0375 v

2.5

3-x)d
(c) P(x>2|x>1.8)=f225( x)x=0'375=0.630 (2)
‘(3-x)ax 0395

Jii

v

00

d E(x) =f_w(xxf(x))dx 4

=jfj(3x—x2)dx v
(3)
(e) ﬁ:(3—x)dx= [3x—%2 ( v

2 2
Sk (3152120
2 2

k i
[,3-x)dx=3k-=--3375 v
1.5 2
Therefore the cumulative probability density function is
0 for x<1.5

2
P(X <x)= 3x—%—3.375 15<x25 o

0 for x>2.5

() P(x22)=1—P(xs2)=1—(3x2—%—3.375) v
()

P(x=2)=0375 v

1R
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20. (12 marks)

(@)

(b)

140
- =07 ¥
=200

J- /0.7x0.3
200

sd =0.0324 v

0.7-1.960x0.0324 =0.636 Y

0.7+1.960%x0.0324 = 0.764 v
We can be 95% sure that the percentage of Shenton Park ratepayers that do not
want Shenton College moved to Perth CBD is between 64% and 76%. v

(5)

0.5 0.95/2=0.475

0.95

-z z 0 z
P(X<z)=0.975
So, 95% confidence level means z=1.96

Use p =0.5 as the estimate of the sample proportion as p is unknown.
NB This maximises sd so covers all smaller cases of p.

So with p =0.5 Sd:\/p(l—p)=\/o.25 )
n n

E=zxs but £E=0.10
Therefore

0.10 = 1.96x % v

n
\/; _ 1.96x+/0.25
0.10
n=96.04
n=9% v
Should use a sample size of 96 people to have a confidence level of 95% with an
error margin of 10%.

)

1R
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(c) Forthe confidence level of 95%

Jn = 1.96x+/0.25

0.10
For the confidence level of 90%

Jn = 1.645%x+/0.25

0.10
n=67.65 ie. n=68 Vv

For a lower confidence level, n can be less. (2)

END OF SECTION TWO
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