
2014 Mathematical Methods (CAS) Trial Exam 2 Solutions                          © Copyright itute.com                           

 

1 

2014 Mathematical Methods (CAS) Trial Exam 2 Solutions  
© Copyright itute.com 

 

SECTION 1 
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Q1  The inverse of 
1−

=
x

x
y  is 

1−
=

y

y
x , ( ) yyx =−1 , 

yxxy =− , xyxy =− , 
1−

=
x

x
y , .: ( )

1

1

−
=−

x

x
xf   A 

 

Q2  ( ) xx aa log11log −=− , 0>a  and 10 << x  

( ) 1log1log =+− xx aa , ( ) 11log =− xxa , ( ) axx =−1 , 

0
2 =+− axx , 

2

411 a
x

−±
=  

.: 041 >− a  and 141 <− a , .: 25.00 << a   D 

 

Q3  0≥
−

+

bx

ax
 where +∈ Rba , ,  

either 0≥+ ax  and 0>− bx , i.e. ax −≥  and bx > , i.e. bx >  

or 0≤+ ax  and 0<− bx , i.e. ax −≤  and bx < , i.e. ax −≤  

.: the maximal domain is ( ] ( )∞∪−∞− ,, ba    E 

 

Q4  ( ) ( )( )
ax

ax

axax

ax

ax
xf −=

+

−+
=

+

−
=

2

 for ax −≠  

.: ( ) aaxf −−≠ , i.e. a2−  

The range of ( )xf  is { }aR 2\ −     D 

 

Q5  ( )22 −=−= xmmmxy  

( ) ( )( )428686
223 −−=+−=+−= xxxxxxxxxy   

The functions have the same x-intercepts, 2=x  

For xxxy 86 23 +−= , 48123
2 −=+−= xx

dx

dy
 at 2=x  

.: mmxy 2−=  intersect xxxy 86 23 +−=  once only when 

4−≤m        E 

 

Q6  ( ) ( )12 −= xxxf      C 

( ) ( )( )xxxxf 211 2 −−=−  

( ) ( )( ) ( )( )xxxxxxxf 21211 22 −−−=+−−=−  

.: ( ) ( )11 −−=− xfxf  

 

Q7  0sincos =+ BA  









−=








−−=−=

2
sin

2
sincossin

ππ
AAAB  , 

2

π
−= AB  A 

 

 

 

 

 

 

Q8  ( ) 32
69 xxxcxf −+−=  

When 0=c , ( ) ( )232 369 xxxxxxf −−=−+−= , .: x-intercepts 

are at 0=x  and 3=x  (a local maximum)  

Let ( ) ( )( ) 03133129
2 =−−−=−+−=′ xxxxxf ,  

local minimum point is ( )4,1 −  

For three positive x-intercepts, 0>c  and 4<c   D 

 

Q9  ( ) 11
3

−+−= xxy ( ) ( )xx −−−→ 22
3 ( ) ( )xx +−+→ 22

3
 

( ) ( )( ) ( )( )( )xxxxx +++=−++= 312122
2

   B 

 

Q10  ( )|| axgy +=      D 

For 0>+ ax , i.e. ax −> , ( )axgy +=  

For 0<+ ax , i.e. ax −< , ( ))( axgy +−=  

The two sections are reflection of each other in the line ax −= . 

 

Q11  For ax < , ( ) 12 −= xxf , ( ) 2=′ xf    

As ax → , ( ) 12 −→ axf , ( ) 2→′ xf  

For ax ≥ , ( ) bxaxxf += 2 , ( ) baxxf +=′ 2   

As ax → , ( ) abaxf +→ 3 , ( ) baxf +→′ 22  

Since ( )xf  is differentiable at ax = ,  

.: 123 −=+ aaba  and 22 2 =+ ba   .: 1=a    D 

 

Q12  A degree 4 polynomial may not have an inflection point, 

e.g. ( ) ( )4234
11464 +=++++= xxxxxxP    A 

 

Q13  2
2

sin21 <≤
xπ

, 







∪







∈

3

5
,11,

3

1
x    D 

 

Q14  ( ) ( )xfxf −=− ,  .: ( ) 0

1

1

=−∫
−

dxxf  

Translate by 1 unit in the positive x-direction, 

( ) 0)1(

11

11

=−−∫
+

+−

dxxf , i.e. ( ) 01

2

0

=−∫ dxxf    C 

 

Q15  ( ) xxf = , ( )
x

xf
2

1
=′  

14

99

492

1
14950 =×+≈     A 

 

Q16         B 
 

Q17  ( )∫∫∫ +×=×=
−

aaa

a

ddd
00

22 2cos1
2

1
2cos2cos θθθθθθ  

aaaaa

a

cossin2sin
2

1

2

2sin

0

+=+=







+=

θ
θ   A 

 

Q18  9== npµ , 62 == npqσ , .: 69 =q , 
3

2
=q , 

3

1
=p  

( ) ( ) 079.013Pr12Pr ≈≥=> XX     A 
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Q19  
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O
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Long run probability of on time
19

17

85.010.0

85.0
=

+
=   D 

 

Q20  14

9

1

0

4

=+ ∫∫
−

p

dxpdxp , where 0>p , [ ] [ ] 14
9

1

0

4 =+−

p
pxpx  

14364 2 =−+ ppp , 
6

1
=p     C 

 

Q21  ( ) ( ) ( )
( ) ( )AA
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ABAB

Pr2

1
1

Pr

Pr
1|Pr1|Pr −=

∩
−=−=′  C 

 

Q22  zyx
10052 == , zyx 2

1052 == , zzyx 22
5252 ==  

.: ( ) 5log2252log 2

22

2 zzx zz +==  and 

( ) zzy zz 22log252log 5

22

5 +==  

.: 5log
2

2
2=

−

z

zx
 and 2log

2

2
5=

−
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zy
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SECTION 2 
 

Q1a  Translations of 3 units to the left and 4 units downwards 

 

Q1bi  2=y , [ ]4,4−  

 

Q1bii  4−=x , [ ]2,2−  

 

Q1c  WXYZ  is similar to ABCD because the corresponding sides 

are dilated by the same factor, 2, e.g.  ABWX 2=  and 

ADWZ 2=  

 

Q1d  1762 2 +−= xxy , 179962 2 +−+−= xxy ,  

.: ( ) 832
2

+−= xy , ( ) ( )2
342 −=− xy  

.: Translations of 3 units to the left and 4 units downwards will 

take the vertex of parabola II to the origin. 

 

Q1e  ( ) ( )2
342 −=− xy ( ) ( )2

3)3(4)4(2 −+=−+→ xy  

The new equation is 22 xy = . 

 

Q1f  22 xy = , 
44

2 2xy
= , 

2

22








=







 xy
 

.: 22 xy =  is the dilations of 2xy = by the same factor of 2 

vertically and horizontally, .: 22 xy =  and 2xy =  are similar. 

 

Q1g  Consider a general parabola ( ) khxay +−=
2

. Two 

translations will move its vertex to the origin and its equation 

becomes 2axy = , .: 22xaay = , ( ) ( )2
axay = . .: 2axy =  is the 

dilations of 2xy = by the same factor of 
a

1
 vertically and 

horizontally. .: all parabolas are similar to 2axy = . Hence they 

are similar to each other. 

Q2a  ( )tatb ee
ba

y −− −
−

=
1

 

When 2loget = , 2=te  

( ) ( ) ( )abatbttatb
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y

−−−−−− −
−

=−
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=−
−

= 22
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−
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−
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Q2b  ( )tatb ee
ba

y −− −
−

=
1

 

When 1=t , 
2

1

e

e
y

−
= , .: ( )ab

ee
bae

e −− −
−

=
− 11
2

 

.: 
( ) ba

ba

eba

ee

e

e
+−

−
=

−
2

1
 ……… (1) 

When 2=t , 
4

2 1

e

e
y

−
= , .: ( )ab
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e 22

4

2 11 −− −
−

=
−

 

.: 
( ) ( )ba
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−
=

−
2

22
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 ……… (2) 

 

Q2c  Factorise both sides of (2):  

( )( ) ( )( )
( ) baba

baba

eeba

eeee

ee

ee
++−

+−
=

+−
22

11
 ……… (3) 

(3)/(1)     
ba

ba

e

ee

e

e
+

+
=

+
2

1
  

.: ab
eeee

−−−− +=+ 21 , .: 2=a  and 1=b  

 

Q2di  ( )tatb ee
ba

y −− −
−

=
1

, ( )tatb aebe
badt

dy −− +−
−

=
1

 

 

Q2dii  For maximum y , let ( ) 0
1

=+−
−

= −− tatb
aebe

badt

dy
 

.: tbta
ebea

−− = , ( )

b

a
e tba =− , ( )

b

a
tba elog=−   

.: 
b

a

ba
t elog

1

−
=  

 

Q2diii  If 2=a  and 1=b , 
maxy  occurs when 2loget =  

From part a, 
( ) 4

1

212

22
12

12

max =
−

−
=

+
y  

 

Q2e   
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Q2f  tt
eey

2

first

−− −=  for 0≥t   

( ) ( )222

second 2 −−−− −= ttey  for 2≥t  

( ) ( )2222

secondfirst 2 −−−−−− −+−=+= tttt eeeyyy  for 2≥t  

 

Q2g   

 
 

Q2h  85.3≈t  by CAS 

 

 

Q3ai  ( )
3

1000
cos11000

21000

0

=−∫ dxnx ,    ( )
3

1000
cos1

1000

0

=−∫ dxnx  

3

1000sin
1000

0

=







−

n

nx
x ,    

3

10001000sin
1000 =−

n

n
 

3

20001000sin
=

n

n
,    .: nn 20001000sin3 =  

 

Q3aii  Use CAS to solve nn 20001000sin3 =  for n , 

001496.0≈n  

( ))001496.0(cos11000 xy −≈  

 

Q3bi  Before reflection: 







+=

150
1log

x
Ay e  

After reflection: 







+=

150
1log

y
Ax e ,    

A

xy
e =








+

150
1log  

A
x

e
y

=+
150

1 ,    





 −= 1150 A

x

ey  

 

Q3bii  
3

1000
1150

21000

0

=





 −∫ dxe A

x

,    
450

1000
1

21000

0

=





 −∫ dxe A

x

 

450

100021000

0

=




 − xAe A

x

,    
450

1000
1000

21000

=−− AAe A  

9

29000
1

1000

=





 −AeA ,   

A
e A

9

29000
1

1000

+=  

.: 1000
9

29000
1log =








+

A
A e  

 

Q3biii   Use CAS to solve 1000
9

29000
1log =








+

A
A e  for A , 

7.496≈A  









+≈

150
1log7.496

x
y e  

Q3c  Let D  metres be the northerly distance between curve I 

and curve II. 









+≈

150
1log7.496

x
D e ( ))001496.0(cos11000 x−−  

( ))001496.0sin(001496.01000

150
1

150

1
7.496

x
xdx

dD
−

+

×
=  

For longest distance, let 0=
dx

dD
 

0)001496.0sin(496.1
150

7.496
=−

+
x

x
 

By CAS, 633.417≈x , 472longest ≈D  m 

 

 

Q4a  4.588=µ , 9.77=σ , ( ) 525.06.583Pr ≈>X , i.e. 52.5% 

 

Q4b  5.5109.774.588 == mmσµ , 666.3 511≈ , 666       

 

Q4c  6.583=µ , 2.82=σ , ( ) 656.03.6665.510Pr ≈<< X , i.e. 

65.6% 

 

Q4d  Binomial distribution: 10=n , 525.0=p , 

( ) 22.06Pr ≈>X  

 

Q4e  4.588=µ , 9.77=σ  

( ) ( )
( )

522.0
788Pr

7886.583Pr
788|6.583Pr ≈

<

<<
=<>

X

X
XX , i.e. 

52.2% 

 

Q4f  ( ) 80.0668Pr =<X  and ( ) 70.0544Pr =>X  

80.0
668

Pr =






 −
<

σ

µ
Z  and 70.0

544
Pr =







 −
>

σ

µ
Z  

8416.0
668

=
−

σ

µ
, 5244.0

544
−=

−

σ

µ
 

.: 6.591≈µ  and 8.90≈σ  

 

Q4g  In Vic., ( ) 95.0Pr =< aX , 47.720≈a  

In NSW, ( ) 08.047.720Pr ≈>X , i.e. the top 8%, 8=x  

 

Q4h  ( ) 32.09.09.04.01Pr ≈×××=baaa  

 

Q4i  ( ) ( ) ( )aaaaaabaaaab PrPrPr ++  

9.09.0114.01.0111.09.011 ×××+×××+×××= 94.0≈  

 

Q4j  ( ) 81.09.019.01Pr =×××=aaaa  

( ) ( ) 18.09.011.011.019.01PrPr =×××+×××=+ abaaaaab  

( ) 01.01.011.01Pr =×××=abab  

( ) 8.301.0218.0381.04 =×+×+×=XE  
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