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Question 8 (a)

	
	Solution

	
 

Also  


In addition,  and  

	Specific behaviours

	
  calculates the modulus and argument of  correctly


 relates the modulus and argument of  to those of  




Question 8 (b)

	Solution

	Now

  

As  this means that 

 

	Specific behaviours

	 uses De Moivre’s theorem to express answer as an exponential
 simplifies answer to form of an exponential of small argument
 obtains correct answer in Cartesian form  






















Question 9 (a)

	Solution

	

Let   gm denote the average weight of a randomly chosen coffee bean


Then  and so  


and  so that        


Solving equations (A) and (B) gives    and   

	Specific behaviours

	 obtains equation (A) 
 obtains equation (B)


 solves for  and  correctly




Question 9 (b)

	Solution

	
If the 10 beans in the random sample weigh more than 1.2 gm, then   

where  is the average weight of beans in the sample.

Now   

i.e.   

	Specific behaviours

	
  uses mean and correct standard deviation for  
 obtains correct answer




Question 9 (c)

	Solution

	
Now    


But   and 

Hence the required probability is 0.67.

	Specific behaviours

	
 obtains correct bounds for the probability in terms of  
 evaluates limits correctly  
 derives correct answer








Question 10 (a)	
	 

	Solution

	
If  




Then we have  


Hence we deduce that 

	Specific behaviours

	 Combines the two given fractions correctly
 Expands the parts of the numerator 
 Writes the three correct equations for the constants
 Solves for the constants




Question 10 (b)

	Solution

	

 

	Specific behaviours

	 integrates the two partial fractions correctly
     simplifies the solution to the required form






Question 11(a)	
	Solution

	



Substituting  into the two vector equations  and 


	Specific behaviours

	
 correct answer for 



Question 11(b)
	Solution

	
Differentiating with respect to   gives



	Specific behaviours

	 differentiates each position vector correctly



Question 11(c)
	Solution

	
Since the velocity vector of each plane is independent of , the velocity of each plane is constant, indicating motion in a straight line. 


The speed of plane A is 
while the speed of plane B is 3 km/min. 

The flight path of plane A is trending upwards while the flight path of plane B is trending downwards.

	Specific behaviours

	 remarks that the velocity of each plane is constant/linear flight path 
 calculates the speeds of the two planes
 states the vertical direction of each plane.





Question 11(d)
	Solution

	
Using a CAS calculator, determine an expression for the distance  
[image: ]Graph the expression using the graphing app
[image: ] 

Use the ‘Analysis’ function on the CAS 
To determine the minimum distance between the two planes.

Min distance = 14.825 km
Occurs when t=3.71 approx 

	Specific behaviours

	  draws a graph with the appropriate shape 
 calculates the correct min distance and gives the corresponding time





Question 12 (a)	

	Solution

	

The function  is a quadratic with a maximum at 
This corresponds to half the population.

	Specific behaviours

	 recognizes the quadratic nature of the derivative function



Question 12 (b)
	Solution

	
Separating the variables in the differential equation gives   

and so    

Therefore   for some constant c.

	Specific behaviours

	 separates the variables correctly
 integrates each side correctly



Question 12 (c)
	Solution

	

Substituting into the expression in (b) gives    and so  

Hence                   

	Specific behaviours

	
 obtains correct value for   
 derives the correct equation



Question 12 (d)
	Solution

	


Since   then   and  

Then            

	Specific behaviours

	 takes exponentials correctly 

 derives correct formula for   



Question 12 (e)
	Solution

	

When  then 
So it takes about 75.4 days for 95% of the population to be infected. 

	Specific behaviours

	 derives an equation for the required time
 obtains correct answer







Question 13 (a)(i)	(11 marks)

	Solution

	
If 


Thus  


	Specific behaviours

	

 Rearranges to obtain  in terms of 


 Interchanges  and  in formula

 Deduces the form of the inverse function  



Question 13 (a)(ii)

	Solution

	

Domain is ; Range is  

	Specific behaviours

	 States domain and range correctly 



Question 13 (b)	                                                                                                  

	Solution

	
Now   



The composite is only defined where  is defined so that  .


	Specific behaviours

	 Determines the correct composite function
 Identifies the correct domain of definition.




















Question 13 (c)


	Solution

	




Recall that  if  and that  for  

Then


Case 1: 

 


Case 2:  

 


Case 3:  

.

But this is a contradiction as it has been assumed that  


Hence the solutions of the equation are  


	Specific behaviours

	 Draws correct conclusion from case 1
 Solves equation in case 2
 Solves equation in case 3
 Recognises that the apparent solution in case 3 contradicts the assumed range 
 Synthesises results from the three cases to deduce the correct solution of the problem











Question 14(a)
	Solution

	

  

	Specific behaviours

	
 uses the dot product and expands  correctly

 uses and states why it is zero
 deduces the correct result



Question 14(b)
	Solution

	
  



	Specific behaviours

	

[bookmark: MTBlankEqn] determines in terms of  using part (a) 



 determines and  in terms of 

 sums to find the result =  

show this equals  



Question 14(c)
	Solution

	The sum of the squares of the diagonals of a rectangle are equal to twice the sum of the squares of any two adjacent sides of the rectangle.

	Specific behaviours

	 states a correct interpretation of the result

















































Question 15 (a)


	Solution

	

We want   i.e. 

Therefore   and so we need to test at least 48 tyres.

	Specific behaviours

	 obtains correct inequality

 solves for   correctly



Question 15 (b)

	Solution

	
The confidence interval is  where 

  

Hence the confidence interval is   

i.e.   

	Specific behaviours

	 uses correct form for the confidence interval

 obtains correct value for  the margin of error 
 obtains correct limits for the confidence interval




Question 15 (c)

	Solution

	The sample does provide some evidence to dispute the manfacturer’s claim because the sample mean is less than 40000.


However, the confidence interval  contains some numbers greater than 40000, and so the evidence for rejecting the claim is not compelling.


	Specific behaviours

	 notes that there is some evidence for disputing the claim
 recognises that the evidence for rejecting is not overwhelming.














Question 16 (a)

	Solution

	



The graph suggests zeroes at  and .
To check this we calculate 

 
and

  
 

	Specific behaviours

	

 estimates zeroes at  and  from a graph
 checks these are correct by direct substitution




Question 16 (b)

	Solution

	


Since roots of  are  and  this suggests that


 is a factor of .

By long division we observe that

 
 

If   



Hence the solutions of   are   and .

	Specific behaviours

	  identifies the two linear factors that follow from (a)
  conducts the long division correctly
     writes down the solution of the quadratic and hence finds correct complex zeros





           Question 17 (a)	

	Solution

	
If   then 

                                        
and 

                                       

Hence

	 
as required


	Specific behaviours

	
 obtains correct expression for   

 obtains correct expression for   
 completes proof 




Question 17 (b)

	Solution

	
Since     

so   


	Specific behaviours

	 obtains correct expression for the velocity
 deduces the correct value for the constant




Question 17 (c)
	Solution

	

The spring is stationary when    i.e.  when   

i.e. when   

The least positive solution of this equation is   


So the spring is first stationary at time  seconds approximately

	Specific behaviours

	 obtains equation for stationary times
 calculates the correct answer



Question 17 (d)

	Solution

	
From part (c) the spring is stationary when  


The solutions are then  where   is any non-negative integer. 

These form an arithmetic sequence with common difference is   .  

	Specific behaviours

	 obtains general solution for the stationary times
 states the correct common difference between these times




Question 17 (e)

	Solution

	

At a local maximum of  we have   


This occurs when    where   

Now   



We know that  will be positive if  is even and negative if  is odd



Hence the local maxima of  correspond to  even. 



So the local maxima of   are given by  where   is any non-negative integer. 
  

These form a geometric sequence in which the common ratio is  

	Specific behaviours

	
 evaluates   at the stationary point 
 shows that every second stationary point is a local maximum

 realises the maxima correspond to even values of  
 observes the maxima values constitute a GP and states the common ratio




















Question 18 (a)
	

	Solution

	

For the region  the  parabola is above the x-axis so the required area is

                    


	Specific behaviours

	 states correct limits of integration
 writes a correct expression for the area 
 integrates all the terms correctly
 substitutes in values to determine the area
































Question 18 (b)

	
Solution

	

If rotating about -axis have that

	 

To compute volume around y-axis need to evaluate  


The second volume is determined by calculating the volume  generated by rotating the right-hand branch of the parabola about the axis and subtracting the volume  formed using the left-hand branch of the parabola. 


The parabola is .  Hence  

Right hand branch is with +sign and is defined by  . Then 

	 

Left hand branch is with – sign and is also defined by . Then

      


Thus  volume generated by rotating about the  axis  is  

Hence we see that  

	Specific behaviours

	  writes down correct form of integral for first volume

  integrates correctly and hence evaluates to determine the volume  (candidates are  expected to use calculator for the manipulation)

  realises that for rotation is about y-axis the required integral is of form  

  gives clear statement of strategy adopted to determine the volume  
   determines the appropriate formulae for the two branches of the parabola

  for volume   forms correct integral with limits. Evaluates correctly (calc allowed) 

  for volume   forms correct integral with limits. Evaluates correctly 


     deduces the correct relationship between  and  



Page 14 		©  MAWA 2017	        

Page 13 		©  MAWA 2017	
image2.wmf
1

1

arg()tan

6

3

p

w

-

=-=-


oleObject46.bin

image48.wmf
ln0.01ln0.99

c

-=


oleObject47.bin

image49.wmf
ln99

c

=-


oleObject48.bin

image50.wmf
99

lnln(1)ln990.1ln0.1

1

P

PPtt

P

æö

--+=Þ=

ç÷

-

èø


oleObject49.bin

image51.png




oleObject50.bin

image52.wmf
99

ln0.1

(1)

P

t

P

æö

=

ç÷

-

èø


oleObject2.bin

oleObject51.bin

image53.wmf
0.1

99

(1)

t

P

e

P

=

-


oleObject52.bin

image54.wmf
0.1

99(1)

t

PPe

=-


oleObject53.bin

image55.wmf
0.1

0.10.1

0.10.1

1

(99)

99199

t

tt

tt

e

PeeP

ee

-

+=Þ==

++


oleObject54.bin

image56.png




oleObject55.bin

image57.wmf
0.95

P

=


image3.wmf
1

ww

==


oleObject56.bin

image58.wmf
0.10.1

1991/0.950.000531675.4

tt

eet

--

+=Þ»Þ»


oleObject57.bin

image59.wmf
22(1)

22(1)2(1).

21

xy

yxyyxxyyx

xy

-+

=Þ+=-Þ-=-+Þ=

+-


oleObject58.bin

image60.wmf
1

2(1)

()

1

x

fx

x

-

+

=

-


oleObject59.bin

image61.wmf
x


oleObject60.bin

image62.wmf
y


oleObject3.bin

oleObject61.bin

image63.wmf
x


oleObject62.bin

image64.wmf
y


oleObject63.bin

image65.wmf
1

()

fx

-


oleObject64.bin

image66.wmf
1

x

¹


oleObject65.bin

image67.wmf
2

y

¹-


image4.wmf
arg()arg()

6

p

ww

=-=+


oleObject66.bin

image68.wmf
2

()()(())(3)(3)333

ghxghxgxxxx

==-=-+=-+=

o


oleObject67.bin

image69.wmf
()

gx


oleObject68.bin

image70.wmf
3

x

³


oleObject69.bin

image71.wmf
ZZ

=


oleObject70.bin

image72.wmf
0

Z

³


oleObject4.bin

oleObject71.bin

image73.wmf
ZZ

=-


oleObject72.bin

image74.wmf
0.

Z

<


oleObject73.bin

image75.wmf
2/3

x

£-


oleObject74.bin

image76.wmf
323(23)(3)5213

xxxxxx

+--=----=--=Þ=-


oleObject75.bin

image77.wmf
2/33

x

-<£


image5.wmf
w


oleObject76.bin

image78.wmf
1

32332(3)411

2

xxxxxx

+--=+--=-=Þ=


oleObject77.bin

image79.wmf
3

x

>


oleObject78.bin

image80.wmf
32332(3)2512

xxxxxx

+--=+--=+=Þ=-


oleObject79.bin

image81.wmf
3

x

>


oleObject80.bin

image82.wmf
1

3,.

2

x

=-


oleObject5.bin

oleObject81.bin

image83.wmf
(

)

(

)

2

2

22

22

     because 

HF

HF

EHEF

=-

Þ=-=-·-

=·-·-·+·

=·+··=^

=+

=+

bc

bcbcbc

bbbcbccc

bbccbc0bc

bc

uuur

uuur

Q

uuuruuur


oleObject82.bin

image84.png




oleObject83.bin

image85.wmf
(

)

(

)

-·-

bcbc


oleObject84.bin

image86.wmf
 

·=

bc0


oleObject85.bin

oleObject86.bin

image6.wmf
w


image87.wmf
22

22

222

222

222

222

22

22

  (from part (a))    ....(1)

 using Pythagoras,  DHFB is a rectangle.

2()2

DBHF

DBHF

DFDBBF

HBHFBF

DFHB

==-

Þ==+

=+=++

=+=++

\+=++

bc

bc

bca

bca

bca

uuuruuur

uuuruuur

uuuruuuruuur

Q

uuuruuuruuur

uuuruuur

2

2

2

2222

2

   

22.... from (1) and 

22 ....

DBEAFB

DBBFBFEA

=+==

=+==

aa

a

uuuruuuruuur

uuuruuuruuuruuur

Q


oleObject87.bin

image88.wmf
2

DB

uuur


oleObject88.bin

image89.wmf
 and 

a,bc


oleObject89.bin

image90.wmf
2

DF

uuur


oleObject90.bin

image91.wmf
2

HB

uuur


oleObject91.bin

oleObject6.bin

oleObject92.bin

image92.wmf
222

2()2  

++

bca


oleObject93.bin

image93.wmf
22

22 

DBBF

+

uuuruuur


oleObject94.bin

image94.wmf
1000

Ez

n

s

=<


oleObject95.bin

image95.wmf
1.961.963.56.86

1000

n

s

>´=´=


oleObject96.bin

image96.wmf
2

(6.86)47.06

n

>»


image7.wmf
w


oleObject97.bin

image97.png




oleObject98.bin

image98.wmf
XEXE

m

-££+


oleObject99.bin

image99.wmf
3500

1.96970.15

50

Ez

n

s

º=´»


oleObject100.bin

image100.wmf
3910397039103970

m

-<<+


oleObject101.bin

image101.wmf
3813340073

m

<<


oleObject7.bin

oleObject102.bin

image102.png




oleObject103.bin

oleObject104.bin

image103.png
40

v
0 1





oleObject105.bin

image104.wmf
2

x

=-


oleObject106.bin

image105.wmf
1.5

x

=


oleObject107.bin

image8.wmf
2017

2017

2017

expexpexp336

666

iii

i

ppp

wp

éù

æöæöæö

=-=-=--

ç÷ç÷ç÷

êú

èøèøèø

ëû


image106.wmf
432

(2)2(2)3(2)7(2)36322428360

p

-=-+-+--=-+-=


oleObject108.bin

image107.wmf
432

(1.5)2(1.5)3(1.5)7(1.5)36

10.12510.12515.7536

0

p

=++-

=++-

=


oleObject109.bin

image108.wmf
2

-


oleObject110.bin

image109.wmf
1.5


oleObject111.bin

image110.wmf
()0

pz

=


oleObject112.bin

oleObject8.bin

image111.wmf
2

-


oleObject113.bin

image112.wmf
1.5


oleObject114.bin

image113.wmf
2

(2)(23)26

zzzz

+-=+-


oleObject115.bin

image114.wmf
()

pz


oleObject116.bin

image115.wmf
432

2

2

23736

6

26

zzz

zz

zz

++-

=++

+-


oleObject117.bin

image9.wmf
exp(336)1

i

p

-=


image116.wmf
2

123123

60

222

zzzi

-+-

++=Þ==±


oleObject118.bin

image117.wmf
()0

pz

=


oleObject119.bin

image118.wmf
2,1.5

z

=-


oleObject120.bin

image119.wmf
123

22

i

-±


oleObject121.bin

image120.wmf
()sin2

t

ytCet

-

=


oleObject122.bin

oleObject9.bin

image121.wmf
(2cos2sin2)

t

dy

Cett

dt

-

=-


oleObject123.bin

image122.wmf
2

2

(2cos2sin24sin22cos2)

(3sin24cos2)

t

t

dy

Cetttt

dt

Cett

-

-

=-+--

=--


oleObject124.bin

image123.wmf
2

2

25(3sin24cos24cos22sin25sin2)

0

t

dydy

yCettttt

dtdt

-

++=--+-+

=


oleObject125.bin

image124.wmf
dy

dt


oleObject126.bin

image125.wmf
2

2

dy

dt


oleObject127.bin

image10.wmf
2017

1

exp(3)

62

i

i

p

ww

æö

=-==-

ç÷

èø


image126.wmf
()(2cos2sin2)

t

dy

VtCett

dt

-

==-


oleObject128.bin

image127.wmf
(0)2147

VCC

==Þ=


oleObject129.bin

image128.wmf
()0

Vt

=


oleObject130.bin

image129.wmf
2cos2sin20

tt

-=


oleObject131.bin

image130.wmf
tan(2)2

t

=


oleObject132.bin

oleObject10.bin

image131.wmf
2arctan(2)1.1071

t

=»


oleObject133.bin

image132.wmf
0.5536


oleObject134.bin

image133.wmf
tan(2)2

t

=


oleObject135.bin

image134.wmf
1

arctan(2)

22

n

t

p

=+


oleObject136.bin

oleObject137.bin

image135.wmf
2

p


image11.wmf
X


oleObject138.bin

image136.wmf
()

yt


oleObject139.bin

image137.wmf
()0

Vt

=


oleObject140.bin

image138.wmf
2

n

t

p

q

=+


oleObject141.bin

image139.wmf
2arctan(2)

q

=


oleObject142.bin

image140.wmf
1

2

7sin(2)

2

n

n

yen

qp

p

qqp

--

æö

+=+

ç÷

èø


oleObject11.bin

oleObject143.bin

image141.wmf
sin(2)

n

qp

+


oleObject144.bin

image142.wmf
n


oleObject145.bin

image143.wmf
n


oleObject146.bin

image144.png
1)




oleObject147.bin

image145.wmf
n


image12.png
0.14—n
Pr(X >0.14)=Pr| Z> - = 0.10




oleObject148.bin

oleObject149.bin

image146.wmf
7sin2

m

e

qp

q

--


oleObject150.bin

image147.png




oleObject151.bin

image148.wmf
e

p

-


oleObject152.bin

oleObject153.bin

image149.wmf
n


oleObject12.bin

oleObject154.bin

image150.wmf
02

x

££


oleObject155.bin

image151.wmf
22

2

00

2

23

0

(2)(2)

1

3

84

4

33

Axxdxxxdx

xx

=-=-

éù

=-

êú

ëû

=-=

òò


oleObject156.bin

image152.wmf
x


oleObject157.bin

image153.wmf
(

)

222

222234

1

000

2

345

0

(2)44

41

35

32328116

1632

3515215

Vydxxxdxxxxdx

xxx

ppp

p

ppp

==-=-+

éù

=-+

êú

ëû

éùéù

=-+=-=

êúêú

ëûëû

òòò


oleObject158.bin

image154.wmf
2

xdy

p

ò


image13.wmf
0.14

1.282......()

A

m

s

-

=


oleObject159.bin

image155.wmf
R

V


oleObject160.bin

image156.wmf
L

V


oleObject161.bin

image157.wmf
2

(1)111

xyxy

-=-Þ=±-


oleObject162.bin

image158.wmf
2

221

xyy

=-±-


oleObject163.bin

image159.wmf
01

y

££


oleObject13.bin

oleObject164.bin

image160.wmf
1

1

23/2

0

0

141417

2212(1)2

23236

R

Vyydyyyy

pppp

éùéù

éù

=-+-=---=-+=

êúêú

ëû

ëûëû

ò


oleObject165.bin

image161.wmf
01

y

££


oleObject166.bin

image162.wmf
1

1

23/2

0

0

14141

2212(1)2

23236

L

Vyydyyyy

pppp

éùéù

éù

=---=-+-=--=

êúêú

ëû

ëûëû

ò


oleObject167.bin

image163.wmf
y


oleObject168.bin

image164.wmf
2

8

3

RL

VVV

p

=-=


image14.wmf
0.11

Pr(0.11)Pr0.05

XZ

m

s

-

æö

<=<=

ç÷

èø


oleObject169.bin

image165.wmf
122

1632

1585

VVV

=´=


oleObject170.bin

image166.wmf
1

V


oleObject171.bin

image167.wmf
2

xdy

p

ò


oleObject172.bin

image168.wmf
2

V


oleObject173.bin

image169.wmf
R

V


oleObject14.bin

oleObject174.bin

image170.wmf
L

V


oleObject175.bin

image171.wmf
1

V


oleObject176.bin

image172.wmf
2

V


oleObject177.bin

image15.wmf
0.11

1.645........()

B

m

s

-

=-


oleObject15.bin

image16.png
u= 0.127




oleObject16.bin

image17.png
o~ 0.01025




oleObject17.bin

image18.wmf
m


oleObject18.bin

image19.wmf
s


oleObject19.bin

image20.wmf
0.12

X

<


oleObject20.bin

image21.wmf
X


oleObject21.bin

image22.wmf
0.120.120.127

Pr(0.12)PrPr

/0.01025/10

XZZ

n

m

s

--

æöæö

<=<=<

ç÷ç÷

èøèø


oleObject22.bin

image23.wmf
Pr(0.12)Pr(2.16)0.015

XZ

<=<-»


oleObject23.bin

image24.wmf
X


oleObject24.bin

image25.wmf
(

)

0.001

Pr0.001Pr

/

XZ

n

m

s

æö

-<=<

ç÷

èø


oleObject25.bin

image26.wmf
0.001

0.976

(0.01025/100)

=


oleObject26.bin

image27.wmf
Pr(0.976)0.670

Z

<»


oleObject27.bin

image28.png




oleObject28.bin

image29.wmf
22

222

2

2

324()(2)(2)

(2)(2)22(2)(2)

()(2)(22)

(2)(2)

xxAxBCAxBxCx

xxxxxx

ACxABxBC

xx

+++++++

=+=

++++++

+++++

=

++


oleObject29.bin

image30.wmf
3,22,224

ACABBC

+=+=+=


oleObject30.bin

image31.wmf
1,0,2

ABC

===


oleObject31.bin

image32.wmf
[

]

[

]

[

]

444

2

22

000

4

4

2

0

0

324

2

(2)(2)22

1

ln(2)2ln(2)

2

1

ln18ln22ln6ln2

2

1

ln92ln3ln3ln9ln2727

2

xxxdx

dxdx

xxxx

xx

N

++

=+

++++

éù

=+++

ëû

=-+-

=+=+=Þ=

òòò


oleObject32.bin

image33.wmf
0

t

=


oleObject33.bin

image34.wmf
1820

A

Þ=+

rik


oleObject34.bin

image35.wmf
5250

B

=++

rijk


oleObject35.bin

image36.wmf
 and 

AB

rr


oleObject36.bin

image1.wmf
(

)

2

2

131

31

222

i

ww

æö

æö

=-Þ=+=

ç÷

ç÷

ç÷

èø

èø


image37.wmf
t


oleObject37.bin

image38.wmf
423

     22

A

B

Þ=-++

=+-

vijk

vijk


oleObject38.bin

oleObject39.bin

image39.wmf
1649295.4km/min

++=»


oleObject40.bin

image40.wmf
||

AB

-

rr


oleObject41.bin

image41.png
& Edit Zoom Analysis

B EEREEE D

Sheet1 Sheet? |Sheet3|Sheet4 [Sheet5 |

Mv1=(g2.42-460-x+1078) "
y2:0
v3:0
ya:0
v5:0
v6:0 @

1=(62+x"2-460-x+1073) 0.5

i T 3 T 5
E(:=3.7096774 yc=14.824783

Rad  Real [om





oleObject1.bin

image42.png
& Edit Action Interactive
3] o [Fiasme]

-

(o[- T
[18-4t, 2t, 20+3t19a

[+]
[~4+t+18 2t 3-t+20]
[5+2t, 2+t, 50-2t198
[2:445 t+2 =2+t+501
norm (@~&)
(62-12-460-t+1073) °
il
[+]
T@m

Alg Decimal Real Rad





image43.png
P(1 - P)




oleObject42.bin

image44.png
0.5




oleObject43.bin

image45.wmf
0.1

(1)

dP

dt

PP

=

-

òò


oleObject44.bin

image46.wmf
0.1

1

dPdP

dt

PP

+=

-

òòò


oleObject45.bin

image47.wmf
ln()ln(1)0.1

PPtc

--=+


