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THE SCHOOL FOR EXCELLENCE 

 

UNIT 3 & 4 MATHEMATICAL METHODS 2007 
 

COMPLIMENTARY WRITTEN EXAMINATION 1 - SOLUTIONS 
 

 
 

QUESTION 1 
 
a.  ( ) ( ) xexxxf −++= 222  
 ( ) )22()22( 2 ++−+=′ −− xxeexxf xx        M1 

       )2222( 2 −−−+= − xxxe x  

       xex −−= 2          

       xe
x2

−=          A1 

 
b. Stationary points occur when ( ) 0=′ xf . 

0
2
=− xe

x
 

0=∴ x  

( ) 20 =f  

∴The coordinates of the stationary point are )2,0( .    A1 

  
 

0<x  
 

0=x  
 

0>x  
 

c. 

 

eg. ( ) 1

11 −−=−′
e

f  
 

( ) 0<′∴ xf  

 
( ) 00 =′f  

 

eg. ( ) 2

42
e

f −=′  
 

  ( ) 0<′∴ xf  
 

 
  
 
 
 
 
 
 ∴ The point )2,0(  is a stationary point of inflexion.    A1 
 



 
©  The School For Excellence 2007       Complimentary Mathematical Methods – Examination 1       Page 2 

QUESTION 2  
 
a. 1)2(3)( 3 +−−= xxf  
 

                 
⎪⎩

⎪
⎨
⎧

>−−

≤−+
=

1,)2(2
1,)2(4

3

3

xx
xx

       M1 

               
 

     A1 
 
 
 

b. 
⎪⎩

⎪
⎨
⎧

>−−

<−
=′

1,)2(3
1,)2(3

)(
2

2

xx
xx

xf        M1 

 
  Note: The derivative does not exist at sharp corners i.e. at 1=x .    A1 
 

c. (i)    Since 1
2
1
<=x , use 2)2(3)( −=′ xxf : 

   4
272

2
1

2
1 )2(3)( =−=′f        A1 

 
 (ii) )1(f ′  does not exist       A1 
    )(xf ′ is undefined at 1=x  as the graph has a cusp at this point. 
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QUESTION 3 
 
a.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. Model: )1()2( 2 −+= xxay  
 
 The 2)2( +x  comes from there being an x-intercept and also a turning point at 2−=x . 
 The )1( −x  comes from there being an x-intercept at 1=x . 
 
 As :4)0( =f  
 
  Substitute )4,0(   into the model:  
 

 
1

)10()20(4 2

−=∴
−+=

a
a  

 
 Therefore:   21 =−= b  ,a  and  1−=c . 
 
 

Shape   M1 
Turning points  
and axes intercepts M1 
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QUESTION 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
X intercepts, Let 0=y : 
 

⎟
⎠
⎞

⎜
⎝
⎛ −=

6
2sin5 πxy  

 

0
6

2sin5 =⎟
⎠
⎞

⎜
⎝
⎛ −

πx  

 

0
6

2sin =⎟
⎠
⎞

⎜
⎝
⎛ −

πx  

 

0
6

2 =⎟
⎠
⎞

⎜
⎝
⎛ −

πx    or   ππ
=⎟

⎠
⎞

⎜
⎝
⎛ −

6
2 x  

3
2,

6
ππ

=x  
 

Add period to each solution:  
3

5,
6

7,
3

2,
6

ππππ
=x  

 
Y intercepts, Let 0=x : 
 

2
35

−=y  

 

 Shape    M1
 Axes intercepts  M2 
 Endpoints   M1 
 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−

2
35,0

 
 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
π2,

2
35  

•

 
 

⎟
⎠
⎞

⎜
⎝
⎛ 0,

3
2π  

 

 
 

⎟
⎠
⎞

⎜
⎝
⎛ 0,

6
π  

 

 
 

⎟
⎠
⎞

⎜
⎝
⎛ 0,

3
5π   

 

⎟
⎠
⎞

⎜
⎝
⎛ 0,

6
7π  
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QUESTION 5 
 

a. ∫− =++−
1

1

34

5
2)12( dxaxx  

 

 
5
2)1(

25

1

1

45

=⎥
⎦

⎤
⎢
⎣

⎡
++−

−

xaxx        M1 

 

 
5
21

2
1

5
11

2
1

5
1

=⎟
⎠
⎞

⎜
⎝
⎛ −−−−−⎟

⎠
⎞

⎜
⎝
⎛ ++− aa  

 

  
5
222

5
2

=++ a  
 

 1−=a           A1 
 
 

b. ∫∫ −−−
−

1

0

340

1

34 )2()2( dxxxdxxx       M1 
 

 
1

0

450

1

45

2525 ⎥
⎦

⎤
⎢
⎣

⎡
−−⎥

⎦

⎤
⎢
⎣

⎡
−=

−

xxxx  

 

 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−⎟

⎠
⎞

⎜
⎝
⎛ −−⎟

⎠
⎞

⎜
⎝
⎛ −−−= 0

2
1

5
1

2
1

5
10  

 

 1=  square units          A1 
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QUESTION 6 
 
a. Let T = Tram 
 Let W = Walk 
 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. 30.0)2.0)(8.0()7.0)(2.0()Pr( =+=Friday on  schoolto Walks     A1 
 

0.2 

0.8 0.2 

0.3 

0.7 

T 

W 

 W 

W 

 T 

 T 

0.8 

T 

Wed Thu Fri 

M2 
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QUESTION 7 
 
a. )36Pr(1)36Pr( <−=> XX  

                           
)2Pr(1

7
2236Pr1

<−=

⎟
⎠
⎞

⎜
⎝
⎛ −

<−=

Z

Z
 

                           98.01−=  
                           02.0=         A1 

 

b. 
)22Pr(

)228Pr()228Pr(
<

<<
=<<

X
X    XXX and

 

 

                                                                   
)22Pr(

)8Pr(
<
<

=
X
X

 

 

                                     
⎟
⎠
⎞

⎜
⎝
⎛ −

<

⎟
⎠
⎞

⎜
⎝
⎛ −

<
=

7
2222Pr

7
228Pr

Z

Z
 

 

                                     
( )
( )0Pr

2Pr
<
−<

=
Z

Z
      M1 

 

                                                                    
( )

( )0Pr
2Pr1

<
<−

=
Z

Z
  

 

                                      
5.0

02.0
= 04.0=       A1 

 
QUESTION 8 
 

mincm 
dt
dA

/215=   

Find  
dt
dr

when cm 5  r = . 

2 rA π=       r
dr
dA  π2=∴  

         
rdA

dr
 2

1
π

=∴          M1 

Chain rule: 
dA
dr

dt
dA

dt
dr

×=         M1 

      
r 2

115
π

×=
r2

15
π

= . 

When 
π10

155 ==
dt
dr ,r

π2
3

= min/cm       A1 
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QUESTION 9 
 
a. (i)  Let )(1 xfy −= .  
 

   Then: )1(log
2
1

−= yx e        M1 

    )1(log2 −=∴ yx e  

    xey 21 =−∴  

   12 +=∴ xey  

   1)( 21 +=∴ − xexf          A1 
 

 (ii)  =−1f dom  Rf =ran  
    =fran-1 ),1( dom ∞=f         A1 
 

        
b.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

A2 
 

f

1−f
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QUESTION 10 
 

a. 1)( =−∫
−

a

a

dxxak            M1 

 1
2

2
=⎥

⎦

⎤
⎢
⎣

⎡
−∴

−

a

a

xaxk  

 1
22

2
2

2
2 =⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−−−−∴

aaaak  

 ( ) 12 2 =∴ ak  

 22
1
a

k =∴          M1 

 

b. dxxax
a

XE
a

a

 ∫
−

−= )(
2

1)( 2  

 dxxax
a

a

a

 ∫
−

−=−∴ )(
2

12 2         M1 

 
a

a

xax
a −

⎥
⎦

⎤
⎢
⎣

⎡
−=−∴

322
12

32

2  

 

 ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+−−=−∴

32322
12

3333

2
aaaa

a
 

 

 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=−∴

3
2

2
12

3

2
a

a
 

 
3

2 a
−=−∴  

  6=∴a            M1 
 


