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UNITS 3 & 4 Practice Examination
VCE®Mathematical Methods
Written examination 1
Reading time: 15 minutes			Writing time: 1 hour
QUESTION AND ANSWER BOOK
Structure of book
	Number of
questions
	Number of questions
to be answered
	Number of
marks

	
	
	



 (
Students are permitted to bring into the examination room: pens, pencils, highlighters, erasers, sharpeners, rulers.
Students are 
not
 permitted to bring into the examination room: notes of any kind, a calculator of any type, blank sheets of paper and/or white out liquid/tape.
Materials supplied
A question and answer booklet of 
11
 pages.
A double
-
sided page of formulas.
Working space is provided throughout the question answer booklet.
Instructions
All written responses must be in English.
)
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Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic devices into the examination room.
)
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 (
Instructions
Answer 
all
 questions in the spaces provided.
In all questions where a numerical answer is required, an exact value must be given, unless otherwise specified.
In questions where more than one mark is available, appropriate working 
must
 be shown.
Unless otherwise indicated, the diagrams in this examination paper are 
not
 drawn to scale
)




Question 1 (4 marks)
a. One bag of sweets contains 4 red, 4 white and 2 green sweets. A second bag contains 2 red, 5 white and 3 green sweets. One sweet is chosen from each bag. Calculate the probability (as a percentage) that both sweets are the same colour.                                                       2 marks
	

	

	

	



b. 
All sweets are put back in the bags. Two sweets are chosen, without replacement, from the second bag. Calculate the probability that exactly one green sweet is chosen. Express your answer in the form of  where a and b are positive integers.                                     2 marks	
	

	

	

	

	

	






Question 2 (6 marks)
If it rains on Monday, the probability that it rains on Tuesday as well is ⅓. If it does not rain on Monday, the probability that it does not rain on Tuesday also is ⅔. The probability that it rains on both days is r.
a. In terms of r, find the probability that it rains on Monday.	     2 marks
	

	

	

	



b. Find the probability that it rains on Monday and does not rain on Tuesday.	2 marks
	

	

	

	



c. Find the maximal domain of possible values of r.	2 marks
	

	

	

	





Question 3 (5 marks)
a. 

. Find .	2 marks
	

	

	

	



b. 

. Find .	3 marks
	

	

	

	

	







Question 4 (3 marks)


. Find all solutions for. 		
	

	

	

	



Question 5 (4 marks)

. Sketch the graph of g(x) and mark all axis intercepts and asymptotes.	
[image: ]

Question 6 (5 marks)
Two functions f and g have the following rules:

 


a. 
Find the average value of f(x) over the interval [-2,0]. Express your answer in the form  where a and b are positive integers.	2 marks
	

	

	

	



b. The function h(x) = g{f(x)}. Find the rule and maximal domain of h.	 2 marks
	

	

	

	




c. Find the average rate of change of h(x) over the interval [-1, 0]. 	1 mark
	

	

	

	





Question 7 (5 marks)

Let  The graph of f(x) is shown below:

a. 
Find the area enclosed by f(x), the x axis, and the line x = 1: Express your answer in the form  where a and b are positive integers.						        2 marks
	

	

	

	



b. 
Find the equation of the tangent to the curve of f(x) where x = 1. Express your answer in the form  where a, b and c are positive integers. 	 3 marks
	

	

	

	


Question 8 (8 marks)

Let . The graph of f(x) is shown below:

At point A, the x coordinate is 2. Find the y coordinate.				         1 mark
	

	

	

	



a. Find the area of the triangle OAB, where O is the origin and B is the point (6, 0).        1 mark
	

	

	

	





b. Find an expression for the distance of f(x) from the origin and express it in its simplest form.	1 mark
	

	

	

	



c. 
Find the maximum value of  and give the coordinates of the point at which it occurs.	2 marks
	

	

	

	



d. 
Find the inverse function  and state its domain and range. 	3 marks
	

	

	

	

	

	

	

	



END OF QUESTION AND ANSWER BOOK

Mathematical Methods Formulas
Mensuration:
Area of a triangle: ½ bc sin A
Differential Calculus:				Integral Calculus:
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Solution Pathway
NOTE: This task is sold on condition that it is NOT placed on any school network or social media site (such as Facebook, Wikispaces, etc.) at any time. 
NOT FOR PRIVATE TUTOR USE.
Below are sample answers. Please consider the merit of alternative responses.
Mathematical Methods Exam 1: SOLUTIONS
	1(a)
	34%

1 mark for method, 1 for correct answer
	


	1(b)
	
 
1 mark for method, 1 for correct answer
	
 



	2(a)
	3r


1 mark for use of correct formula

1 mark for correct answer
	
 



	2(b)
	2r



1 mark for correct deduction













1 mark for correct answer




(2 marks if they did it this way)
	





	Pr
	A
	A'
	Total

	B
	r
	 
	 

	B'
	 
	⅔(1-3r)
	 

	Total
	3r
	1-3r
	1



From the table it is clear that:
However, it is not necessary to have the chart. Another solution is:

 

	2(c)
	(0, ⅓)




1 mark for completed chart

1 mark for correct domain

	Fill in the remainder of the chart:
	Pr
	A
	A'
	Total

	B
	r
	⅓-r 
	⅓ 

	B'
	2r 
	⅔(1-3r)
	⅔ 

	Total
	3r
	1-3r
	1


Since the probability of rain is never entirely zero, r > 0. Similarly, 1 – 3r > 0.
Maximal domain is (0, ⅓)

	3(a)
	


1 mark for use of correct formula
1 mark for correct answer

	


	3(b)
	
 
1 mark for use of correct formula



1 mark



1 mark

	


	4
	


1 mark

1 mark for correct domain

1 mark


	



	5
	Asymptotes at x = 3, y = -2 
1 mark each
Intercepts at (0, -⅓) and (½, 0)
1 mark each

[image: ]
	Note that the graph appears in the 2nd and 4th quadrants rather than 1st and 3rd, because of the negative value of x in the denominator.


	6(a)
	

1 mark for use of correct formula

1 mark for correct answer


( would also be acceptable, although not as good)
	


	6(b)
	
 
1 mark for correct answer
1 mark for correct domain
	


 

	6(c)
	
1 mark
	

	7(a)
	

1 mark for correct expression
1 mark for correct answer
	


	7(b)
	
  1 mark



1 mark





1 mark
	
 

 

 

	8(a)
	(2, 2√3)  1 mark

	
A is at x = 2, hence  

	8(b)
	6√3 1 mark
	


	8(c)
	
 1 mark
	



	8(d)
	

(2.5, 3.5) or ( , 
1 mark for correct derivative

1 mark
	
 

when 5 – 2x = 0, hence x = 2.5.





	8(e)
	Domain: [0, 3.5]
Range: [-1, 2.5]
1 mark




1 mark

1 mark for negative root


	
 
When x = 0, y = -1, so we need the negative root.





f(x)	0	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1.6	1.7	1.8	1.9	2	2.1	2.2000000000000002	2.2999999999999998	2.4	2.5	2.6	2.7	2.8	2.9	3	3.1	3.2	3.3	3.4	3.5	3.6	3.7	3.8	3.9	4	4.0999999999999996	4.2	4.3	4.4000000000000004	4.5	4.5999999999999996	4.7	4.8	4.9000000000000004	5	0	1.0556729981156234	1.6415769088096293	2.1062602308818672	2.4972642072673144	2.8348223622634645	3.1300661079512553	3.3900061201352538	3.6194502792535652	3.8218959823232463	4	4.1558487233897816	4.2911242916974892	4.4072121732268004	4.5052738168867004	4.5862974398655689	4.6511345749606159	4.7005270270631128	4.7351271827145025	4.7555135975746392	4.7622031559045981	4.7556606936201966	4.736306712544355	4.7045236362624498	4.6606609364194513	4.6050393733004826	4.5379545340717478	4.4596798083659994	4.3704689088687818	4.2705580207748328	4.1601676461038082	4.0395041952740591	3.9087613678966648	3.7681213566604583	3.6177559018496677	3.4578272190438351	3.2884888185818446	3.109886232195084	2.9221576596538297	2.7254345461932821	2.5198420997897459	2.305499755965279	2.0825215966500736	1.8510167286785957	1.611089626700775	1.3628404446241049	1.1063652991425597	0.84175652843547577	0.56910292871841051	0.2884899709865979	0	x


f(x)



f(x)	-1	-0.95	-0.9	-0.8	-0.7	-0.6	-0.5	-0.4	-0.3	-0.2	-0.1	0	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1.6	1.7	1.8	1.9	2	2.1	2.2000000000000002	2.2999999999999998	2.4	2.5	2.6	2.7	2.8	2.9	3	3.1	3.2	3.3	3.4	3.5	3.6	3.7	3.8	3.9	4	4.0999999999999996	4.2	4.3	4.4000000000000004	4.5	4.5999999999999996	4.7	4.8	4.9000000000000004	5	5.0999999999999996	5.2	5.3	5.4	5.5	5.6	5.7	5.8	5.9	5.95	6	0	0.58949130612758005	0.83066238629180733	1.16619037896906	1.4177446878757827	1.6248076809271921	1.8027756377319946	1.9595917942265424	2.0999999999999996	2.2271057451320089	2.3430749027719964	2.4494897427831779	2.5475478405713994	2.6381811916545836	2.7221315177632399	2.8	2.8722813232690143	2.9393876913398138	3.0016662039607267	3.0594117081556713	3.1128764832546763	3.1622776601683795	3.2078029864690882	3.2496153618543842	3.2878564445547189	3.3226495451672298	3.3541019662496847	3.3823069050575527	3.4073450074801639	3.4292856398964493	3.4481879299133333	3.4641016151377544	3.4770677301427422	3.4871191548325386	3.4942810419312296	3.4985711369071804	3.5	3.4985711369071804	3.4942810419312296	3.4871191548325386	3.4770677301427422	3.4641016151377544	3.4481879299133333	3.4292856398964493	3.4073450074801639	3.3823069050575527	3.3541019662496847	3.3226495451672298	3.2878564445547189	3.2496153618543842	3.2078029864690882	3.1622776601683795	3.1128764832546763	3.0594117081556709	3.0016662039607267	2.9393876913398134	2.8722813232690143	2.8000000000000003	2.7221315177632399	2.6381811916545841	2.5475478405713989	2.4494897427831779	2.3430749027719968	2.2271057451320084	2.1	1.9595917942265419	1.8027756377319946	1.6248076809271927	1.4177446878757822	1.1661903789690606	0.830662386291806	0.58949130612757872	0	x


f(x)



©2019		 Ser4MMETHE1B
Published by QATs. Permission for copying in purchasing school only.
©2019		 Ser4MMETHE1B
Published by QATs. Permission for copying in purchasing school only.	16
image3.wmf
()cos2

ax

fxex

=


oleObject45.bin

image48.wmf
2

2

2

2

()log(23);()(cossin)

''

'()

2(cossin)/(23)(sincos)log(23)

(cossin)

2(cossin)/(23)(sincos)log(23)

(cossin)

2

log3

2

3

'(0)log3

13

e

e

e

e

e

uxxvxxx

vuuv

fx

v

xxxxxx

xx

xxxxxx

xx

f

=+=-

-

=

-+---+

=

-

-++++

=

-

+

\==+


oleObject46.bin

image49.wmf
5111

;;;

123126

--


oleObject47.bin

image50.wmf
4sin4230

3

sin4

2

542

4;;;

3333

5111

;;;

123126

x

x

x

x

p

p

pppp

p

-=

\=

--

\=

--

\=


oleObject48.bin

image51.png
05

05

15

45

S5

65

735

o5





image52.wmf
1

log2

3

e


oleObject49.bin

oleObject2.bin

image53.wmf
1

log4

6

e


oleObject50.bin

image54.wmf
0

0

2

2

111

[log(23)]

0(2)2323

1

[log2log8]

6

18

[log]

62

1

log2

3

e

ee

e

e

dx

x

x

-

-

-

=´-

---

-

=-

=

=

ò


oleObject51.bin

image55.wmf
1

(,]

3

-¥


oleObject52.bin

image56.wmf
123113

()1

232323

xx

hx

xxx

---

=-==

---


oleObject53.bin

image57.wmf
1–3 0;230

xx

³->


oleObject54.bin

image4.wmf
'()

fx


image58.wmf
225

25

-


oleObject55.bin

image59.wmf
21

8


oleObject56.bin

image60.wmf
1

25

33

0

58

1

33

0

5

321

[3]

88

Axxdx

xx

=-

=-=

ò


oleObject57.bin

image61.wmf
1

(57)

3

yx

=+


oleObject58.bin

image62.wmf
2

3

(1)(1)(51)4

f

=-=


oleObject59.bin

oleObject3.bin

image63.wmf
1212

3333

255

'()5(2)

333

5

'(1)

3

fxxxxx

f

--

=´-=-

=


oleObject60.bin

image64.wmf
5

4(1)

3

1

(57)

3

yx

yx

-=-

\=+


oleObject61.bin

image65.wmf
(2)(62)(21)23

f

=-+=


oleObject62.bin

image66.wmf
1

62363

2

A

=´´=


oleObject63.bin

image67.wmf
56

x

+


oleObject64.bin

image5.wmf
log(23)

()

(cossin)

e

x

fx

xx

+

=

-


image68.wmf
22

2

22

()

(6)(1)

56

56

dOPxy

xxx

xxx

x

=+

=+-+

=-++

=+


oleObject65.bin

image69.wmf
5

2


oleObject66.bin

image70.wmf
7

)

2


oleObject67.bin

image71.wmf
0.5

1

'()((6)(1))(25)

2

fxxxx

-

=-+´-+


oleObject68.bin

image72.wmf
'()0

fx

=


oleObject69.bin

oleObject4.bin

image73.wmf
5497

()

242

f

==


oleObject70.bin

image74.wmf
22

22

222

222

2

2

(6)(1)

56

56

57

()()

22

57

()()

22

549

24

549

24

xyy

xyy

yyx

yx

yx

yx

yx

=-+

\=-++

\--=-

\--=-

\-=-

\-=±-

\=±-


oleObject71.bin

image75.wmf
2

549

24

yx

\=--


oleObject72.bin

image6.wmf
'(0)

f


oleObject5.bin

image7.wmf
11

:[,];()4sin423

24

fRfxx

p

-®=-


oleObject6.bin

image8.wmf
()0

fx

=


oleObject7.bin

image9.wmf
21

:;()

3

x

gRRgx

x

-

®=

-


oleObject8.bin

image10.png
2





image11.wmf
21

:(,):()

323

fRfx

x

-¥®=

-


oleObject9.bin

image12.wmf
:(,1]:()1

gRgxx

-¥®=-


oleObject10.bin

image13.wmf
1

log

e

b

a


oleObject11.bin

image14.wmf
2

3

:[0,5]:()(5)

fRfxxx

®=-


oleObject12.bin

image15.wmf
a

b


oleObject13.bin

image16.wmf
1

()

ybxc

a

=+


oleObject14.bin

image17.wmf
:[1,6]:()(6)(1)

fRfxxx

-®=-+


oleObject15.bin

image18.wmf
()

fx


oleObject16.bin

image19.wmf
1

f

-


oleObject17.bin

image20.wmf
1

nn

d

xnx

dx

-

=


oleObject18.bin

image21.wmf
1

;1

1

n

n

x

xdxCn

n

+

=+¹-

+

ò


oleObject19.bin

image22.wmf
1

()()

nn

d

axbanaxb

dx

-

+=+


oleObject20.bin

image23.wmf
1

()

();1

(1)

n

n

axb

axbdxCn

an

+

+

+=+¹-

+

ò


oleObject21.bin

image24.wmf
1

log

e

d

ax

dxx

=


oleObject22.bin

image25.wmf
1

log

e

dxxC

x

=+

ò


oleObject23.bin

image26.wmf
axax

d

eae

dx

=


oleObject24.bin

image27.wmf
ax

ax

e

edxC

a

=+

ò


oleObject25.bin

image28.wmf
sincos

d

axaax

dx

=


oleObject26.bin

image29.wmf
1

sincos

axdxaxC

a

-

=+

ò


oleObject27.bin

image30.wmf
cossin

d

axaax

dx

=-


oleObject28.bin

image31.wmf
1

cossin

axdxaxC

a

=+

ò


oleObject29.bin

image32.wmf
2

tan

cos

da

ax

dxax

=


image1.png
QATS





oleObject30.bin

image33.wmf
1

tanlog(cos)

e

axdxaxC

a

=+

ò


oleObject31.bin

image34.wmf
()

ddvdu

uvuv

dxdxdx

=+


oleObject32.bin

image35.wmf
2

()

dudv

vu

du

dxdx

dxvv

-

=


oleObject33.bin

image36.wmf
42

Pr(,)8%

1010

45

r(,)20%

1010

23

Pr(,)6%

1010

RR

PWW

GG

=´=

=´=

=´=


oleObject34.bin

image37.wmf
7

15


image2.wmf
a

b


oleObject35.bin

image38.wmf
377

Pr(,')

10930

GG

=´=


oleObject36.bin

image39.wmf
767

Pr(',)

10930

GG

=´=


oleObject37.bin

image40.wmf
(

)

(

)

12

| ; '' 

33

|

PrBAPrBA

==


oleObject38.bin

image41.wmf
Pr()1

Pr(|)

Pr()Pr()3

Pr()3

ABr

BA

AA

Ar

Ç

===

\=


oleObject39.bin

image42.wmf
Pr('')2

Pr('|')

Pr(')3

Pr(')13

2

Pr('')(13)

3

AB

BA

A

Ar

ABr

Ç

==

=-

\Ç=-


oleObject1.bin

oleObject40.bin

image43.wmf
Pr(')32

ABrrr

Ç=-=


oleObject41.bin

image44.wmf
Pr()Pr()Pr(')

AABAB

=Ç+Ç


oleObject42.bin

image45.wmf
(cos22sin2)

ax

eaxx

-


oleObject43.bin

image46.wmf
();()cos2

'()''(2sin2)cos2

(cos22sin2)

ax

axax

ax

uxevxx

fxuvvuexaex

eaxx

==

=+=-+

=-


oleObject44.bin

image47.wmf
2

log3

3

e

+


