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Section One: Calculator-free	(50 Marks)

Question 1(a)	(2 marks)
	Solution

	


	Mathematical behaviours
	Mark

	· applies product rule
· differentiates exponential correctly
	1
1



Question 1(b)	(3 marks)
	Solution

	


	Mathematical behaviours
	Marks

	· applies quotient rule
· 
differentiates  correctly
· simplifies result
	1
1
1



Question 1(c)	(3 marks)
	Solution

	


	Mathematical behaviours
	Marks

	· 
states  
· 
states  
· 

states  in terms of  
	
1

1

1



Question 1(d)	(3 marks)
	Solution

	


	Mathematical behaviours
	Marks

	· 
differentiates to obtain  
· 
equates  
· 
determines  value
	1
1
1


Question 2 (a)	(4 marks)
	Solution

	
(i)







(ii)







(iii)






(iv)






	Mathematical behaviours
	Mark

	(i)   
· states D and F
(ii)
· states C
(iii)
· states E
(iv)
· states A and G
	
1

1

1

1



Question 2(b)	(1 mark)
	Solution

	

 






	Mathematical behaviours
	Marks

	· circles the 2nd graph
	1


Question 3	(4 marks)	
	Solution

	

 Area = 

          =    

          = 

  = 

   = 

   = 

	Mathematical behaviours
	Marks

	· states a correct expression using integrals to determine the area
· anti-differentiates each part correctly
· substitutes in limits of integration
· evaluates result
	1
1
1
1





Question 4(a)                                                                                                           	(2 marks)	
	Solution

	


	Mathematical behaviours
	Marks

	· anti-differentiates the exponential function correctly
· anti-differentiates the square root function correctly
	1
1



Question 4(b)	(2 marks)
	Solution

	


	Mathematical behaviours
	Marks

	· aniti-differentiates correctly
· substitutes limits of integration and evaluates
	1
1



Question 4(c) 	(2 marks)
	Solution

	
 

         = 



	Mathematical behaviours
	Marks

	· 

uses the relationship  =  
· applies Fundamental Theorem of Calculus 
	
1

1



	Solution

	






 









	Mathematical behaviours
	Marks

	· anti-differentiates integral correctly
· substitutes in limits of integration correctly and simplifies to obtain correct
      expression on the LHS
· 
determines correct answers for 
	1
1

1


Question 4(d)                                                                                                       	 (3 marks)	

Question 5(a)	(3 marks)
	Solution

	
Bernoulli distribution with  


	Mathematical behaviours
	Marks

	· states Bernoulli
· states mean
· states variance
	1
1
1



Question 5(b)	(3 marks)
	Solution

	

This represents a Binomial with  and  

	Mathematical behaviours
	Marks

	· states Binomial
· 
states  
· 
states  
	1
1
1





Question 5(c)	(1 mark)
	Solution

	
 

	Mathematical behaviours
	Marks

	· states correct expression
	1



Question 5(d)	(3 marks)
	Solution

	
 

	Mathematical behaviours
	Marks

	· 
recognises the situation involves a binomial and conditional 	
      probability 
· states correct expression for numerator
· states correct expression for denominator
	1
 
1
1



Question 6(a)										    (1 mark)
	Solution

	
(i)  Under-estimated Area = 

                                          = 

(ii)  Over-estimated Area = 

                                         = 

                                         = 

	Mathematical behaviours
	Marks

	(i)
· states the sum of the area of the two rectangles and simplifies correctly
(ii)
· states the sum of the area of the three rectangles and simplifies correctly
	
1

1



Question 6(b)	(2 marks)
	Solution

	Using trapeziums is equivalent to averaging the results from part (a)



i.e. Estimated area under from  to is

                 

               =  

               = 

               = 

	Mathematical behaviours
	Marks

	· determines the average of the two areas obtained in part (a) 
· simplifies to deduce the required result
	1
1



Question 7(a)	(1 mark)
	Solution

	

 

	Mathematical behaviours
	Mark

	· States correct answer
	1



Question 7(b)	(3 marks)
	Solution

	


	Mathematical behaviours
	Marks

	· integrates both sides of equation
· applies fundamental theorem
· rearranges to get required result
	1
1
1



Question 7(c)	(3 marks)
	Solution

	


	Mathematical behaviours
	Marks

	· 
recognises   term is to be involved
· states correct integral and bounds of integration
· substitutes bounds of integration and simplifies
	1
1
1











			














Page 1: MAWA writes a note here re copyright
	© MAWA 2019
image2.wmf
(

)

(

)

(

)

32

2

2

364

3

sincos3

cos(sin3cos)(sin3cos)

xxxx

dxxxxxxxx

dxxxx

x

--

-++

æö

===-

ç÷

èø


image47.wmf
114114

15

1

1

15,

36

135135

(1)15

36363636

WBin

PWC

æö

ç÷

èø

æöæöæöæö

===

ç÷ç÷ç÷ç÷

èøèøèøèø

:


oleObject47.bin

image48.wmf
228

30

2

030

30

0

1

30,

36

135

(2)(2)

3636

(2|1)

(1)1(0)

135

1

3636

LetZBin

C

PZPZ

PZZ

PZPZ

C

æö

ç÷

èø

æöæö

ç÷ç÷

==

èøèø

=³===

³-=

æöæö

-

ç÷ç÷

èøèø

:


oleObject48.bin

image49.wmf
1

(30,)

36


oleObject49.bin

image50.wmf
13

6262

pp

æö

æö

´+´

ç÷

ç÷

ç÷

èø

èø


oleObject50.bin

image51.wmf
13

62

p

æö

+

ç÷

ç÷

èø


oleObject51.bin

oleObject2.bin

image52.wmf
13

1

62626

ppp

æö

æöæö

´+´+´

ç÷

ç÷ç÷

ç÷

èøèø

èø


oleObject52.bin

image53.wmf
13

1

622

p

æö

++

ç÷

ç÷

èø


oleObject53.bin

image54.wmf
33

62

p

æö

+

ç÷

ç÷

èø


oleObject54.bin

image55.wmf
()sin

fxx

=


oleObject55.bin

image56.wmf
0

x

=


oleObject56.bin

image3.wmf
cos

x


image57.wmf
2

x

p

=


oleObject57.bin

image58.wmf
3313

2

6262

pp

éù

æöæö

++

+¸

êú

ç÷ç÷

ç÷ç÷

êú

èøèø

ëû


oleObject58.bin

image59.wmf
423

2

622

p

éù

æö

+¸

êú

ç÷

ç÷

êú

èø

ëû


oleObject59.bin

image60.wmf
(

)

232

6

p

éù

+¸

êú

ëû


oleObject60.bin

image61.wmf
23

62

p

æö

+

ç÷

ç÷

èø


oleObject61.bin

oleObject3.bin

image62.wmf

oleObject62.bin

image63.wmf
2

sin

2sincos

yx

dy

xx

dx

=

=


oleObject63.bin

image64.wmf
2

2

2

sin

2sincos

2sincos

2sincos

sin2sincos

1

sincossin

2

yx

dy

xx

dx

dy

dxxxdx

dx

yxxdxc

xxxdxc

xxdxxc

=

=

=

=+

=+

=+

òò

ò

ò

ò


oleObject64.bin

image65.wmf
(

)

6

6

2

0

0

2

2

1

sincos2sin2

2

11

020

226

1

83

xxdxxx

p

p

éù

+=+

êú

ëû

éù

p

æöéù

=-+-

êú

ç÷

êú

èøëû

êú

ëû

p

=+

ò


oleObject65.bin

image66.wmf
2

sin

x


oleObject66.bin

image4.wmf
1

2

2

1

2

2

1

()236

2

13

6

2

23

dgdu

guuuuxx

dudx

dgx

ux

dx

x

-

-

=Þ==-Þ=-

-

Þ=´-=

-


oleObject4.bin

image5.wmf
dg

du


oleObject5.bin

image6.wmf
du

dx


oleObject6.bin

image7.wmf
dg

dx


oleObject7.bin

image8.wmf
.

x


oleObject8.bin

image9.wmf
()3sin2()32cos2

()0cos20

2

24

xttvtt

vtt

ietts

=Þ=´

=Þ=

pp

=Þ=


oleObject9.bin

image10.wmf
()

vt


oleObject10.bin

image11.wmf
()0

vt

=


oleObject11.bin

image12.wmf
t


oleObject12.bin

image13.png
X

2
™ Points of inflection





oleObject13.bin

image14.png
F——f'x)=0andf"(x)+ 0




oleObject14.bin

image15.png
f 1s increasing and f "(x) < 0.




oleObject15.bin

image16.png
f(x)>0 and the function is concave up





oleObject16.bin

image17.png




oleObject17.bin

image18.wmf

oleObject18.bin

image19.png
L 2| o

- Bl





oleObject19.bin

image20.wmf
(

)

2

0

sin2

xxxdx

p

p

--

éù

ëû

ò


oleObject20.bin

image21.wmf
2

2

0

(sin2)

xxxdx

p

p

-+

ò


oleObject21.bin

image22.wmf
2

3

2

0

cos

3

x

xx

p

p

éù

--+

êú

ëû


oleObject22.bin

image23.wmf
(

)

(

)

[

]

3

2

2

cos22cos0

3

p

ppp

éù

--+--

êú

êú

ëû


oleObject23.bin

image24.wmf
3

3

8

141

3

p

p

--++


oleObject24.bin

image25.wmf
3

4

3

p


oleObject25.bin

image26.wmf
1

22

2

1

2

2

2

3

2e- 2e-3 

23

1

2

2

6

xx

x

x

dxxdx

x

ex

exc

-

æö

æö

=

ç÷

ç÷

èø

èø

=-

=-+

òò


oleObject26.bin

image27.wmf
(

)

1

2

0

1

3

0

33

(32)

(32)

3(2)

1

13

6

26

6

13

3

xdx

x

-

éù

-

=

êú

´-

ëû

-

=-

=

=

ò


oleObject27.bin

image28.wmf
1

()

11

x

dt

Fx

t

=

+-

ò


oleObject28.bin

image29.wmf
1

11

x

dt

t

-

+-

ò


oleObject29.bin

image30.wmf
1

'() 

11

Fx

x

\=-

+-


oleObject30.bin

image31.wmf
1

11

x

dt

t

+-

ò


oleObject31.bin

image32.wmf
1

11

x

dt

t

-

+-

ò


oleObject32.bin

image33.wmf
(

)

33

 1250

m

m

mxdx

-

-=

ò


oleObject33.bin

image34.wmf
4

3

1250

4

m

m

x

mx

-

éù

-=

êú

ëû


oleObject34.bin

image35.wmf
44

44

1250

44

mm

mm

éùéù

----=

êúêú

ëûëû


oleObject35.bin

image36.wmf
44

35

1250

44

mm

+=


oleObject36.bin

image1.wmf
3

3333

()

'()33

x

xxxx

Letfxxe

fxexeexe

=

=+=+


image37.wmf
4

8

1250

4

m

=


oleObject37.bin

image38.wmf
4

21250

m

=


oleObject38.bin

image39.wmf
4

625

m

=


oleObject39.bin

image40.wmf
5

m

=±


oleObject40.bin

image41.wmf
.

m


oleObject41.bin

oleObject1.bin

image42.wmf
2

2

113535

,

36363636

==´=

ms


oleObject42.bin

image43.wmf
15

n

=


oleObject43.bin

image44.wmf
1

.

36

p

=


oleObject44.bin

image45.wmf
n


oleObject45.bin

image46.wmf
p


oleObject46.bin

