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                                                                MATHS METHODS 3 & 4 

                                                       TRIAL EXAMINATION 1 

                                                                    SOLUTIONS 

                                                                           2004 

 
 

_____________________________________________________________________ 
1. E  8.   B  15.  D  22.  D  

2. C  9.   D  16.  A  23.  C  

3. C  10. E  17.  A  24.  D  

4. A  11. E  18.  C  25.  C  

5. A  12. D  19.  B  26.  E  

6. B  13. A  20.  A  27.  D  

7. D  14. C  21.  A 

Part I – Multiple-choice solutions 

 

Question 1 

 

The graph crosses the x-axis at ax =  so we have an ax −  factor. 

The graph touches the x-axis at bx =  so we have a repeated bx −  factor, i.e., ( )2bx − . 

The cubic graph comes down from the left so the 3x  term must be negative. 

The rule is 

( )( )
( )( )2

2

bxxa

bxaxy

−−=

−−−=
 

The answer is E. 

 

Question 2 

 

The graph of xey =  is reflected in the y-axis to become the graph of xey −= . This graph is 

then translated 3 units up to become 3+= −xey . 

The answer is C. 

 

Question 3 

 

The graph of axey =  has the asymptote 0=y . 

The graph of ( )axelog  has the asymptote of 0=x . 

The graph of axy =  does not have an asymptote. 

The graph of 
ax

y
1

=  has asymptotes of 0 and 0 == yx . 

The graph of 
2

1

ax
y =  has asymptotes of 0 and 0 == yx . 

The answer is C. 
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Question 4 

 

To obtain the graph of an inverse function you reflect the original graph in the line xy = . 

So, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note that the point ( )1,0 −  on the graph of ( ) ( )0,1 becomes −= xfy  on the graph of 

( )xfy 1−= . 

The answer is A. 

 

 

Question 5 

 

Plot the data on your graphics calculator. 

 

 

 

 

 

 

 

 

 

 

 

 

 

The data would be best modelled using a logarithmic function. 

The answer is A. 

 

  

 

 



 

_____________________________________________________________________ 
©THE HEFFERNAN GROUP 2004                   Maths Methods 3 & 4 Trial Exam 1 solutions 

3

Question 6 

 

The shape of the graph is that of a sin graph that has been translated 1 unit down and has a 

period of π . 

The graph of ( )nxy sin=  has a period of 
n

π2
. 

Since we require a period of π , we have 2 so 
2

== n
n

π
π . 

The required equation is ( ) 12sin −= xy . 

Note that an equation involving cos could be created but it is not one of the options offered 

here. 

The answer is B. 

 

 
Question 7 

 
Method 1 

Use your graphics calculator to sketch the graphs of 







⋅=

2
tan30

x
y  and 1=y  and find the 

point of intersection. 

The x  coordinate of this point of intersection is closest to 147°. 
 

Method 2 

 

Put your calculator in degree mode. 

( )

...6015146

...300773
2

33
2

tan

180,180,1
2

tan30

⋅=

⋅=

⋅=








°−∈=






⋅ °

x

x

x

x
x

ɺ
 

Note that the period of the graph of ππ 2
2

1
 is 

2
tan30 =÷








⋅=

x
y . 

So there is only one solution to the equation 1
2

tan30 =







⋅

x
. 

Therefore the closest answer is 147°. 
The answer is D. 
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Question 8 

 

Some key points to consider on the graph of ( )xfy =  are the maximum and minimum 

turning points which occur at ππ 2,0,2−=x . 

For these values of x, the corresponding value of y on the graph of ( )xfy '=  will be zero. 

Instantly we can eliminate options A and E. 

The gradient of the graph of ( )xfy =  is positive for ( )0,2π−∈x  and for values ( )ππ 4,2∈x  

if we follow the pattern of the graph.  Hence the graph of ( )xfy '=  must be positive for these 

values of x. We can eliminate options C and D. 

The answer is B. 

 

Question 9 

 

The period of the graph of ( )
4
 is 4tan
π

xy = . 

Sketch the graph. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We see that over the domains [ ] 






−








−








−

4
,0,,4,

2
,

2
,

4
,

4

π
ππ

ππππ
 the function is not 

defined because these domains include value(s) of x where an asymptote exists. 

Only over the domain )
8

,0[
π

∈x  is the function defined. 

The answer is D. 

 

Question 10 

 

( )
( )

43

3

rule)(chain           643
2

1

43

43

2

2

1
2

2

1
2

2

−
=

×−=

−=

−=

−

x

x

xx
dx

dy

x

xy

 

The answer is E. 

  

0

8

π

8

3π
8

3π
−

8

π
−

4

π
−

4

π
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Question 11 

 

( )

( )

( )( )
( )( )

( )
4

62

622

623

3

2log31

2log31

2log3

2log3
2

2
        So,

2log
   Let       

x

x

xxx

xxxx

xxx
x

x
dx

dy

x

x
y

e

e

e

e

e

−
=

÷−=

÷−=

÷






 −×=

=

 

The answer is E. 

 

 

Question 12 

 

Average rate of change between 2 and 0 == tt  is given by 

( ) ( )

2

1

2

02

02

2

04

−
=

−
=

−
−

e

ee

ff

 

The answer is D. 

 

 

Question 13 

 

        

( )

( ) ( )xexe
dx

dy

xey

xx

x

sincos

sin

+=

=
 

( ) ( )

1

0111

0sin0cos

,0When 

00

=

×+×=

+=

=

ee
dx

dy

x

 

The gradient of the tangent is 1. 

The gradient of the normal is 1
1

1
−=

−
. 

( )
0

0sin

,0 when Now,

0

=

=

=

ey

x

 

The equation of the normal to the curve at the point where ,0=x  is given by 

( )
xy

xy

−=

−−=− 010
 

The answer is A. 
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Question 14 

 

With ( ) ( )4,4 fxfx ==  

010So

0144           So

014        Now

⋅=

⋅=+

⋅=+

h

h

hx

 

So         ( ) ( ) ( )4'0104 ffhxf ⋅+≈+  

The answer is C. 

 

 

Question 15 

 

( )xgy '=  is the gradient function of the function g. 

Hence the gradient of the graph of ( )xgy =  will be positive when the graph of ( )xgy '=  is 

positive. This occurs for ( ) ( )fdax ,0, ∪∈ . 

The answer is D. 

 

 

Question 16 

 

Sketch the graph and draw 

 

 

 

 

 

 

 

 

 

 

 

 

the “right” rectangles. 

The required approximation is given by 

( ) ( )
( ) ( )
( )6log

2log3log

24log114log1

e

ee

ee

=

+=

−×+−×

 

The answer is A. 

 

Question 17 

 

( )

( )

( ) cxe

dxxey

xe
dx

dy

x

x

x

++=

+=

+=

∫
3sin

3

1

3

1

)3cos(

3cos

3

3

3

 

The answer is A. 
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Question 18 

 

Sketch a graph which is easy to do because the cubic function is in factorised form. 

 

 

 

 

 

 

 

 

 

 

 

 

Method 1 

Use a graphics calculator ( nd2 Calc ∫ dxxf )( ) to find the two areas. 

The answer is
2

1

4

1

4

1
=+ . 

 

Method 2 

( )( ) ( )
xxx

xxxxxx

23

2321     Now,

23

2

−+−=

+−−=−−−
 

( ) ( )

( )

2

1

4

1

4

1

011
4

1
11

4

1
484

2

2

3

3

42

2

3

3

4

2323  area Total

1

0

234
2

1

234

2

1

1

0

2323

=

+=









−






 −+−−















 −+−−−+−=









−+

−
−








−+

−
=

−+−−−+−= ∫ ∫

xxxxxx

dxxxxdxxxx

 

The answer is C. 

 

Question 19 

 

( )∫ =
2

1

5                     Now dxxg  

( )

[ ]

7

1012

52

)(21)(21               So

2

1

2

1

2

1

2

1

−=

−−−=

×−=

−=−

−

− − −
∫ ∫ ∫

x

dxxgdxdxxg

 

The answer is B. 
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Question 20 

Method 1 

The line of symmetry of a parabola occurs when 
a

b
x

2
−=  

       

2

2

4

−=

−
=

 

So, 2−≤a . The only value that a can be from the options is –5. 

 

Method 2 

Sketch the parabola, which is upright, on your graphics calculator and then locate the 

minimum of the parabola ( nd2 Calc).  This occurs at )3,2(− . 

So, 2−≤a . The only value that a can be from the options is –5. 

 

Method 3 

( )
( )
( ) form)point  (turning32

square)  theg(completin7444

74

2

2

2

++=

+−++=

++=

x

xx

xxxf

 

We have an upright parabola with a turning point of ( )3,2− . 

 

If the inverse function 1−f  is to exist then f must 

be 1:1. So, 2−≤a . The only value that a can be 

from the options is –5. 

The answer is A. 

 

Question 21 

 

The coefficient of 3x  in the expansion of ( ) 1601220 is 12 336 −=−××−x . 

The answer is A. 

 

Question 22 

 

( ) ( )

( ) ( )

( )

( ) ( )

1                      So

1

1loglog

1log
1

log

1loglog
1

log

1loglog5
1

log

4

4

5

5

±=

=

=

=






 ×

=+








=+








 x

x

x

x
x

x
x

x
x

ee

ee

eee

eee

 

But, 0>x  since we have ( )xelog  above. 

So 1=x  

The answer is D. 
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Question 23 

The expected value of X is given by 

14302040151010205 =⋅×+⋅×+⋅×+⋅× . 

The answer is C. 

 

Question 24 

We have a binomial distribution where 45 and 50,850 ==⋅= xnp . 

The required probability is given by 

( ) ( )545

45
50 150850 ⋅⋅C  

The answer is D. 

 

Question 25 

In the class there are a total of 24 children. Six of these are in blue group and 18 are not in 

blue group. The principal selects without replacement so we have a hypergeometric 

distribution. 

Where 3 and 2,24,6 ==== nxND  

( )
3

24

1
18

2
6

2Pr     So,
C

CC
X ==  

The answer is C. 

 

Question 26 

With 8 trials and a probability of success of 0.7 we would expect the graph to be negatively 

skewed. 

If the probability of success was 0.5 the graph would be symmetrical. 

Also np=µ  

            6.57.08 =×=  so the highest part of the graph should be between 5 and 6. 

The only feasible graph is E. 

The answer is E. 

 

Question 27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If ( ) ( )2Pr14Pr >=< zX , then because of the symmetry of the normal curve, 14 is two 

standard deviations from the mean. 

So 61420 =−  

So one standard deviation is 326 =÷ . 

Note also that standard deviations can't be negative. 

The answer is D. 
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PART II 

 

Question 1 

( )
( )

xx

xx

xxx

xx

ee

eee

eee

ee

+−=

+−=

+−=

−

−

−

−−

−

2

2

12

1a.

0

2

2

 

(1 mark) 

 

b. Let ( ) 3116 234 +−++= xaxxxxP  

If ( )xP  is exactly divisible by ( ) ( ) 03 then ,3 =−+ Px   (1 mark) 

( )

5

0459

03339162813     So,

=

=−

=+++−=−

a

a

aP

 

(1 mark) 
 

Question 2 

 

First sketch the graph of ( )xfy =  after it has been reflected in the x-axis. 

 (1 mark) for graph of reflection 

Then dilate this graph, i.e. stretch this graph parallel to the x-axis by a factor of two. This 

means that effectively each x-coordinate is multiplied by 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(1 mark) for graph of dilation 

 

( )xfy =

( )xfy =
( )xfy =

)(xfy −=








−=
2

x
fy
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Question 3 

 

a.  

Number of sixes 

(X) 

Probability 

( )xX =Pr  

 

0 36

25

6

5

6

5
=×  

 

1 36

10

6

5

6

1

6

1

6

5
=×+×  

 

2 36

1

6

1

6

1
=×  

(2 marks) 

(1 or 2 correct = 1 mark, 3 correct = 2 marks) 

b. We have a binomial distribution where 30 and 5 ⋅== pn . 

( ) ( ) ( )
( ) ( ) ( ) ( )

places decimal 4 correct to 03080

002430028350

70307030

5Pr4Pr3Pr

05

5
514

4
5

⋅=

⋅+⋅=

⋅⋅+⋅⋅=

=+==>

CC

XXX

 

(1 mark) 
 

Question 4 

 

( ) [ ]
( ) [ ]

( )

12

7
,

12

5

6

7
,

6

5
2

2

3
2cos

2,02032cos2

,00

ππ

ππ

π

π

=

=

−
=

∈=+

∈=

x

x

x

xx

xxf

 

(1 mark) 

 

 

( ) ( )
( ) ( )xxf

xxf

2sin4'

32cos2

−=

+=b.
 

(1 mark) 

 

 

c. The range of the graph of )(' xfy =  is 44 ≤≤− y . 

 Hence 4)(' ≤xf  for all x. 

 (1 mark) 

 

a. 
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Question 5 

 

( )( ) ( )

( ) 52log5

2

2
52log52log5

+=

×+=

x

x
xxxx

dx

d

e

eea.
 

(1 mark) 

b. Method 1 

From a., 

( ) ( )( )

( ) ( )( ) 12log2log

52log52log5

−=

−=

xx
dx

d
x

xx
dx

d
x

ee

ee

 

(1 mark) 

( ) ( )( )∫ ∫ ∫−= dxdxxx
dx

d
dxx ee 12log2log

 

  ( ) cxxx e +−= 2log   (1 mark) 

 

 Method 2 

 From a., 

     ( )∫ =+ )2(log55)2(log5 xxdxx ee  (1 mark) 

 )2(log55)2(log5 xxdxdxx ee =+ ∫∫  

∫ ∫−= dxxxdxx ee 5)2(log5)2(log5  

∫ +−= cxxxdxx ee 5)2(log5)2(log5  

∫ +−= cxxxdxx ee )2(log)2(log  (1 mark) 

 

Question 6 

a. The maximal domain of ( )xg  

( )

1

01 is 
1

1
  where

>

>−
−

=

x

x
x

xg
 

So 1=a . 

(1 mark) 

 

 

b. Method 1 

 

Find the x- intercept on the graph of )(xgy = . 

We have 
1

1
0

−
=

x
.  Since 10 ≠  there is no solution and hence there is no x-

intercept on the graph of )(xgy =   Hence there is no y-intercept on the graph of 

)(1 xgy −=  

     (1 mark) 
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Method 2 

The graph of ( )xgy =  is shown. 

 

 

 

 

 

 

 

 

 

 

 

 

 

The graph of ( )xgy 1−=  is a reflection of this graph in the line xy = . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hence the graph of ( )xgy 1−=  never crosses the y-axis. 

(1 mark) 

 

)(xgy =

 

)(1 xgy −=
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c.          ( )∫ =
5

2

n

dxxg  

( )

( )

( )

( )

( )

( )

2

11

11

11

112

2142

21

1
2

1

1

21

2
1

1
     So,

2

1

2

1

2

1

2

1
2

1

5

2

1

5

2

1

5

=

=−

=−

−=−−

=−−

=












−−

=



















−
+

−

=−

=
−

∫

∫
−

n

n

n

n

n

n

x

dxx

dx
x

n

n

n

 

(1 mark) 

 

 

Question 7 

 

a. Find the equation of the tangent first. 

( )

( )x
dx

dy

xy

2sec2

2tan   Now,

2=

=
 

4

2

1
2

2

1

2

4
cos

2

4
sec2,

8
At  

2

2

2

=

÷=









=









=








==

π

ππ
dx

dy
x

 

(1 mark) 

  

(1 mark) 
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The equation of the tangent is therefore 

1
2

4

8
41

+−=









−=−

π

π

xy

xy

 

(1 mark) 

This tangent crosses the x-axis when 0=y . 

required. as    
8

2

2

2
4

1
2

4

1
2

40         So,

−
=

−
=

−=

+−=

π

π

π

π

x

x

x

x

 

(1 mark) 

 

b. Sketch a quick graph. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The area required is the shaded area. 

∫∫
−

+−−=
8

8

2

8

0

)1
2

4()2tan( required Area

π

π

π

π
dxxdxx  

 

Alternatively, 

 

area required dxxxdxx ∫∫
−

−

















+−−−=

8

8

2

8

2

0

1
2

4)2tan()2tan(

π

π

π

π
 

 (1 mark) first integral 

(1 mark) second integral 

Total 23 marks 
 

0

4

π
−

4

π

8

2−π

8

π

 


