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THE SCHOOL FOR EXCELLENCE 
 
 

UNITS 3&4 MATHEMATICAL METHODS 2007 
 

COMPLIMENTARY WRITTEN EXAMINATION 2 - SOLUTIONS 
 

 
SECTION 1 — MULTIPLE CHOICE QUESTIONS 

 

1 2 3 4 5 6 7 8 9 10 11 

A C B E A A C B D E D 

           

12 13 14 15 16 17 18 19 20 21 22 

B A D D A C D C B C E 

 
 

QUESTION 1 

Subtract ordinates across the common domain i.e. ),0( ∞ . Alternatively, draw the graph of 
)(xgy −=  then add the ordinates of )(xfy =  and )(xgy −=  across the common domain. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
The answer is A. 

)(xfy =

)(xgy =

)(xgy −=
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QUESTION 2 
 

Option A: ⇒> ab 1>
a
b

 therefore 
a
bx =)2sin(  has no real solution (as 

a
b

 must lie 

between 1−  and 1 inclusive. Therefore option A is true. 
 

Option B: If ab <<0 , it can be seen from the graph below that there are 4 solutions to 

a
bx =)2sin(  for all possible values of a  and b . Therefore option B is true. 

 

 

 

 

 

 

 

 
 
 

Option C: If ab <<0 , it can be seen from the graph below that there are 2 solutions to 
bxa −=)2sin( . Therefore option C is not true. 

 

 

 

 

 

 

 

 
 
 

Option D: ⇒−= )()( xgxf bxa −=)2sin( . 

 ⇒= ba 1)2sin( −=x  ππ nx 2
2

32 +=∴ ,  Zn ∈      ππ nx +=∴
4

3
 

 There is only 1 solution for 
2

30 π
<< x  .Therefore option D is true. 

Option E: ⇒= )()( xgxf bxa =)2sin(  

 ⇒= ba 1)2sin( =x  ππ nx 2
2

2 +=∴ ,  Zn ∈      ππ nx +=∴
4

 

 There are 2 solutions for 
2

30 π
<< x  . Therefore option E is true. 

 
The answer is C. 

   
2

3                                     
2

πππ

a 

-a 

f (x)= a sin x 

g (x)= b 

   
2

3                                     
2

πππ

a 

-a 

f (x)= a sin x

y = -b 
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QUESTION 3 

To solve 232 2 −≥− xx , first note that 
⎪⎩

⎪
⎨
⎧

<⇒<−−−

≥⇒≥−−
=−

2
3
2
3

032)32(

03232
32

xxx

xxx
x

       when

  when          
 

 

Case 1: 

232 2 −≥− xx ,   2
3≥x , 

0122 ≤+−∴ xx  

0)1( 2 ≤−∴ x  

1=∴ x . 

But 2
3≥x  is not satisfied. 

 

Therefore there is no 
solution. 

Case 2: 

232 2 −≥+− xx ,   2
3<x , 

0522 ≤−+∴ xx . 

When 0522 =−+ xx , 

61±−=x . 

From the graph it can be seen 

that the solution to 

0522 ≤−+∴ xx  is therefore 

}61   61 :{ −−≤≤+− xx . 

Note that 2
3<x  is satisfied. 

 

Therefore the solution to 232 2 −≥− xx  is }6161:{ −−<<+−    xx . 

The answer is B. 

 
QUESTION 4 

From the graph of 2)1(3)(,]2 ,3[: +−=→− xxfRf  

 the range is ]3,6[  − . 
 

The answer is E. 

 

 

 

 

 

QUESTION 5 
A function must be one-to-one in order to have an inverse function. 

)2cos(3)( , ]0[: xxfRa,f =→  is a one-to-one function for 
2
π

≤a . 

The answer is A. 

61−− 61+−

(-3, -1)

(2, -6) 

• 

• 
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QUESTION 6 

The graph of )()( 3 cxbxay ++= has: 

•   a stationary point of inflexion that is also an x-intercept at bx −= . This corresponds to 

 1−=x  on the graph. Therefore 1=b . 

•   an x-intercept at cx −= . This corresponds to 2=x . Therefore 2−=c . 
 

Therefore )2()1( 3 −+= xxay . 
 

As )1,0(  is a point on the graph: 

)20()10(1 3 −+=∴ a  

a21 −=∴  

2
1

−=∴a  

2,1,
2
1

−==−=∴ c b a  

 

The answer is A. 

 

QUESTION 7 

Linear approximation: )(')()( xhfxfhxf +≈+ . 

Let 1=x  and 9.0=+ hx   1.0−=∴h . 

x
x

x
xxf 11)( −=

−
=  and 0)1( =f . 

xxx
xf 1

2
11

2
1)( +=′       1)1( =′∴ f . 

)1('1.0)1()9.0( fff −≈  

)1(1.00 −≈  

1.0−≈  

Change in f )1()9.0( ff −=  

 01.0 −−=  

 1.0−=  
 

The answer is C. 
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QUESTION 8 
 

Amplitude  = 4  

Period =
8
1

n
π2

=  

π16=∴n  

A. ⎟
⎠
⎞

⎜
⎝
⎛=

4
sin2)( ttf  π

 is incorrect as the period = 8 

B. ) 16sin(4)( ttf π= is correct. 

C. ) 8sin(4)( ttf π= is incorrect as period = 
4
1

 

D. ⎟
⎠
⎞

⎜
⎝
⎛=

4
sin4)( ttf  π

is incorrect as period = 8 

E. ⎟
⎠
⎞

⎜
⎝
⎛=

8
sin2)( ttf  π

 is incorrect as the period = 16 

 

The answer is B. 

 

QUESTION 9 

axxxf ++=)(  

ax
xf

+
+=′∴

2
11)(  

For stationary points 0)( =′ xf : 

ax +
+=

2
110  

1
2

1
−=

+
∴

ax
 

2
1

−=+∴ ax . 

This equation has no real solutions. 
 

The answer is D. 
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QUESTION 10 

bxx ee +−= )1(loglog   

bxx ee =−− )1(loglog  

b
x

x
e =⎟

⎠
⎞

⎜
⎝
⎛

−1
log  

be
x

x
=

−1
 

)1( −= xex b  

bb eex −=− )1(  

1−
= b

b

e
ex  

 

The answer is E. 
 
 

QUESTION 11 
 

)(log)( cbxaxf e −=  

⎟
⎠
⎞

⎜
⎝
⎛ −=

b
cxbaxf elog)(  

The function has a vertical asymptote at 
b
cx = , therefore the domain is ⎟

⎠
⎞

⎜
⎝
⎛ ∞,

b
c

. 

The answer is D. 

 

QUESTION 12  The answer is B. 
 

 

QUESTION 13 

The graph of f  has a negative gradient throughout its domain. Therefore A and D are the 

only possibilities. As x  increases the gradient approaches zero. Therefore A is most likely to 

be the correct graph. 
 

The answer is A. 
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QUESTION 14 
nxnexy −= 3  

nxnnxn exenx
dx
dy −−− += 331 3  

      )3(31 += −− nex nxn  

At the point, ),1( 3 ne − , )3(1 31 += −− ne
dx
dy nn  

 nen −+= 3)3( . 

The answer is D. 

 
QUESTION 15 

Using the chain rule: ( )=+12log 2x
dx
d

e 12
2
2 +x
x

 

The answer is D. 

 
QUESTION 16 

[ ]
3

)1(3

)(31)(31

−−=

−=

−=− ∫ ∫∫

ab
x

dxxfdxdxxf

b
a

b

a

b

a

b

a

   

 

 

The answer is A. 

 
QUESTION 17 

Area = ∫∫∫ −+−
−

c

a

a

a

dxxfdxxfdxxf  )( )( )(
0

0

 

 ∫∫ −=
c

a

a

dxxfdxxf  )( )(2
0

 Note that, based on the graph, an assumption of 

symmetry is made. 

 ∫∫ +=
a

c

a

dxxfdxxf  )( )(2
0

 

 
The answer is C. 
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QUESTION 18 

( ) )3(log1)3(log xxx
dx
d

ee +=  

Integrate both sides: 

dxxcxxx ee ∫++= )3(log)3(log 1  

1)3(log)3(log cxxxdxx ee −−=∴∫  

))3(log(2)3(log2 2cxxxdxx ee −−=∴∫  

 cxx e −−= )1)3((log2  
 
The answer is D. 
 

QUESTION 19 

8
7)Pr( => kX  

8
7

2
3

1

=∴∫ dxx

k

       [ ]
8
7

1

2
3

=∴
k

x       
8
71 2

3

=−∴ k       
8
1

2
3

=∴k       
4
1

=k . 

 

The answer is C. 

 
QUESTION 20 

Let X  be the number of defective MP3 players in a sample of n . 

X  is a binomial random variable where 02.098.01 =−=p  and the sample size is n . 

Note:  Pr(not defective) = 0.98 

  Pr(defective) = 0.02 
 

)1Pr()0Pr(1)1Pr( =−=−=> XXX  

                
1

110

)98.0)(02.0()98.0(1

)98.0()02.0(1)98.0()02.0(01

−

−

−−=

⎟
⎠
⎞⎜

⎝
⎛−⎟

⎠
⎞⎜

⎝
⎛−=

nn

nn

n

nn
 

 

The answer is B. 
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QUESTION 21 

The standard deviation 
2
σ

 will halve the spread so the graph will be narrow and taller. The 

mean will not affect the spread or height of the graph. 
 
Option A is incorrect as the spread is too small. 

Option B is incorrect as the spread is too large. 

Option C is correct as its spread is half of the original graph and it is taller. 

Option D is incorrect as the graph does not represent a normal distribution. 

Option E is incorrect as the spread is too large. 
 
The answer is C. 
 
 
QUESTION 22 

Let X = the number of goals in n  trials. 

X  follows a binomial distribution with p = 0.4 and number of trials = n. 
 

1.0)6.0(

1.0)6.0()4.0(0

1.0)1Pr(

9.0)0Pr(1

9.0)1Pr(

0

≤∴

≤⎟
⎠
⎞⎜

⎝
⎛∴

≤=∴

≥=−∴

≥≥

n

nn

X

X

X

 

Using a graphics calculator, the solution to 1.0)6.0( =n  is 4.508. 

Therefore n  must be 5 since 1.0)6.0( ≤n  is required. 
 
The answer is E. 
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SECTION 2 — EXTENDED ANSWER QUESTIONS 
 
QUESTION 1 
 

Note that }1{\RDg = . 
 
a. (i)   ( ) |)1|(log)( −= xfxgf e  

                |1|log2 −= xee          A1 

                            
2|1|log −= xee  

         }1{\,)1( 2 Rx x ∈−=     since }1{\RDg = . 
 
 (ii)  ),1(2)()( −=′ xxfog  }1{\Rx ∈  
 

  4)11(2)1()( −=−−=−′∴ fog .       A1 
 

b. ),0( ∞=  ran f  and }1{\RDg g == dom . 

 }1{\),0( R⊄∞   Note:  ),1()1,(}1{\ ∞+∪−∞≡   R  

 gf  dom  ran ⊄∴  

 ( ))(xgf∴  does not exist.        M1 
 

c. (i)   Require ),1(1 ∞=   ran f  

   ),0(1 ∞=∴   dom f .         A1 

    ( ) )()( 2
1

xegxfg = |1|log 2 −= x
e e ,   ∞<< x0 . 

 (ii) Require )1,0(2   ran =f  

   )0,(2   dom −∞=∴ f         A1 

   ( ) )()( 2
2

xegxfg = |1|log 2 −= x
e e ,   0<<∞− x . 

 

d. (i)   ( ) ( ))()( 1 xfgxgf =  

   |1|log)1( 22 −=−∴ x
e ex ,  1≠x . 

∴ The coordinates of the point of intersection that lies to the right of the line 
 1=x are (3.7, 7.5).         A1 
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(ii) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  Area ( ) ( )dxexdxxe x
e

x
e ∫∫ −−−+−−−=

5

732.3

22

732.3

22 |1|log)1()1(|1|log   
1

  M1 

 
       )072.11536.14()797.6858.12( −+−≈  
       464.3061.6 +=  
       525.9=  
       5.9= ,  correct to one decimal place.      A1 
 

Note 1: ( )dxxe x
e∫ −−−

732.3

22 )1(|1|log

1

  is an improper integral since the lower 

integral terminal lies outside the domain of ( ) 2)1()( −= xxgf  (see the 
above graph). However, the integral can be shown to exist via a limiting 
process, which is why the calculator gives a finite value. 

 
Note 2: During a calculation, accuracy greater than that specified for the answer 

should be used so as to avoid the accumulation of rounding error. 
 
 

QUESTION 2 
 

a. (i)  =a amplitude ( )]218[]100218[
2
1

2
1

minmax +−++=−= hh  

       ( ) 5020120
2
1

=−=  metres.       M1 

(ii) Minimum height = 18 + 2 = 20 metres = (-Amplitude + Vertical Translation) 
  ab −=∴20  
  5020 −=∴ b          M1 
  70=∴b  

y

x1 2 3 4 5 6 7 8 – 1 

4 

8 

12 

(3.732, 7.4632)

(0.3466, 0)

f(g(x)) 
g(f1(x)) 
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b. Period = 80 seconds = 
3
4

 minutes 

 
3
42

=∴
c
π

 

 
4
32 ×=∴ πc           M1 

   
2

3π
=  

 

c. )(
2

3sin5070 dth ++=
π

 

 When 20 =  0, = ht  

 ⎟
⎠
⎞

⎜
⎝
⎛+=∴

2
3sin507020 d π

 

 1
2

3sin −=⎟
⎠
⎞

⎜
⎝
⎛∴

d π
         M1 

 
2

3
2

3 ππ
=∴

d 
 

 1=∴d  is a possible value.        M1 
 

d. Period = 
3
4

 minutes. 

 Therefore the point P reaches the maximum height once every 
3
4

 minutes: 

 27
4
336

3
436 =×=÷ . 

 Therefore the point P  reaches its maximum height 27 times during a 36 minute ride.
               A1 
 

e. 95)1(
2

3sin5070 ≥++ tπ
. 

 First solve 95)1(
2

3sin5070 =++ tπ
  where the smallest value of t  satisfying  

  360 ≤≤ t  is required: 

   95)1(
2

3sin5070 =++ tπ
,  360 ≤≤ t  

   
2
1)1(

2
3sin =+∴ tπ

 

   πππ mt 2
6

)1(
2

3
+=+∴   or  ππ m2

6
5

+ ,  where Zm ∈ .    M1 
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3

4
9
11 mt +=+∴   or  

3
4

9
5 m

+  

 
9

812
3

4
9
8 −

=+−=∴
mmt   or  

9
412

3
4

9
4 −

=+−
mm

. 

 The smallest value of t  satisfying 360 ≤≤ t  is 
9
4

=t  minutes.   A1 

 Therefore the point P  first reaches a height of at least 95 metres above ground level 

 after 
9
4

 minutes. 

 

f. During the first rotation P  is at a height of 95 metres above the ground a second time 

 when 
9
8

=t  minutes (see part e). 

 
 

seconds
3

160
=          A1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 From the graph it is clear that the number of minutes during one rotation that the point  

  P  is at least 95 metres above ground level is 
9
4

9
4

9
8

=−  minutes: 

 
9
4

 minutes  60
9
4

×=  seconds 
3

80
=  seconds       A1 

 

(minutes) 

                                                                  
9
8

9
4

h = 95 

(metres) 
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g. )1(
2

3sin5070 ++= th π
 

 

 )1(
2

3cos
2

350 +×=∴ t
dt
dh ππ

 

      )1(
2

3cos75 += tππ          M1 

Let 200>
dt
dh

 
 

200)1(
2

3cos75 >+∴ tππ  

π
π

3
8)1(

2
3cos >+∴ t  

 

Enter  ty )1(
2

3cos75 +=
ππ and 

π
y

3
8

=  in the y = editor of a graphics calculator. 

 
Then use 2nd CALC 5: intersect to find two consecutive solutions to  

π
π

3
8)1(

2
3cos =+t . 

 

∴ 2151.0=t  minutes and 4515.0=t  minutes.     M1 
 

2354.0215.0452.0 =−  minutes 18.14=  seconds. 

Therefore m/s 200>
dt
dh

 for 14.18 seconds, which is less than 20 seconds. A1 

The average person will not feel sick on the Southern Star Observation Wheel. 
 
 

h. )1(sin5070 ++= tch   
 

 ( ))1(cos50 +=∴ tcc
dt
dh

 

•   The smallest positive value of c  such that 200>
dt
dh

 for no more than 

  10 seconds at a time and the wheel turns as quickly as possible is required. 

•   10 seconds = 
6
1

 minutes. 

•   Therefore the positive value of c  is required such that if 1t  and 12 tt >  are two 

consecutive solutions to ( ) 200)1(cos50 =+tcc , then 
6
1

21 =− tt .  M1 
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  ( ) 200)1(cos50 =+tcc  

 ( )
c

tc 4)1(cos =+∴  

 ⎟
⎠
⎞

⎜
⎝
⎛±=+∴ −

c
tc 4cos)1( 1  

 14cos1 1 −⎟
⎠
⎞

⎜
⎝
⎛±=∴ −

cc
t  

 14cos1 1
1 −⎟

⎠
⎞

⎜
⎝
⎛−=∴ −

cc
t   and  14cos1 1

2 −⎟
⎠
⎞

⎜
⎝
⎛= −

cc
t  

 ⎟
⎠
⎞

⎜
⎝
⎛=−∴ −

cc
tt 4cos2 1
12           M1 

 ⎟
⎠
⎞

⎜
⎝
⎛=∴ −

cc
4cos2

6
1 1         

 
c

c 4
12

cos =⎟
⎠
⎞

⎜
⎝
⎛∴  

 

•   From the graphics calculator:  
 
  267.4=c , correct to three decimal places.      A1 

         
 



 

 
©  The School For Excellence 2007    Complimentary Mathematical Methods – Examination 2    Page 16 

QUESTION 3 
 
a. (i)    When 94 == , At : 

  
4)4(3

)4(9
+

=∴
a

 

   

4
9

16
49

a

a

=∴

=∴
 

  36=∴a            M1 
 

(ii) 
43

36
+

=
t

tA  
 

  Using polynomial long division: 
 

48               

4836         

12
3643

−

+

+

t

tt

 

 

43
4812
+

−=∴
t

A         M1 
 

⎟
⎠
⎞

⎜
⎝
⎛

+
−=

43
4112

t
 

 
b. BAD −=  

 ⎟
⎠
⎞

⎜
⎝
⎛

+
−−⎟

⎠
⎞

⎜
⎝
⎛

+
−=∴

3
3112

43
4112

tt
D  

 ⎟
⎠
⎞

⎜
⎝
⎛

+
−

+
=∴

43
4

3
312

tt
D         M1 

 

c. ⎟
⎠
⎞

⎜
⎝
⎛

+
−

+
=

43
4

3
312

tt
D  

 ))43(4)3(3(12 11 −− +−+=∴ ttD  

 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

+
+

+
−=∴ 22 )43(

12
)3(

312
ttdt

dD
       A2 

 

_ 
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d. Maximum value of D  occurs when 0=
dt
dD

: 

 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

+
+

+
−= 22 )43(

12
)3(

3120
tt

,  140 ≤≤ t .      M1 

 22 )43(
12

)3(
30

+
+

+
−=∴

tt
 

 22 )43(
4

)3(
10

+
+

+
−=∴

tt
 

 22 )43(
4

)3(
1

+
=

+
∴

tt
   

 22 )3(4)43( +=+∴ tt  

 )3(243 +=+∴ tt ,   

 6243 +=+∴ tt  

 2=∴ t            M1 

 When 2=t :  ⎟
⎠
⎞

⎜
⎝
⎛

+
−

+
=

46
4

32
312D = 2.4 

 
 Hence the maximum difference in new influenza cases between those previously  
  unexposed and those exposed to the virus is 2401004.2 =× .   A1 
  Note: D  is measured in hundreds. 

e. k
t

etttC
−

+= )(4)( 2  

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
+−+=′∴ −−

)(1)12(4)( 2 tte
k

ettC k
t

k
t

 

     ⎟
⎠
⎞

⎜
⎝
⎛ +−+=

−
)(1124 2 tt

k
te k

t

        M1 

For maximum concentration 0)( =′ tC : 

0)(112 2 =+−+∴ tt
k

t    or      0=
−

k
t

e    M1 

02 2 =−−+∴ ttktk         No solution 
 

When t = 4, 0)( =′ tC :   04168 =−−+ kk  
 

       209 =∴ k  

       
9
20

=∴k          A1 
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f. Let )(tCA ′=  
 

  Substitute 
9
20

=k : 
 

 ⎟
⎠
⎞

⎜
⎝
⎛ +−+=∴

−
)(

20
9124 220

9

ttteA
t

 

               ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−+=

−

20
91

20
314

2
20
9 tte

t

 

               ( )220
9

92031
5
1 tte

t

−+=
−

 

 

 ( ) ( )⎟⎟
⎠

⎞
⎜
⎜
⎝

⎛
−+−+−=

−−
tette

dt
dA tt

183192031
20
9

5
1 20

9
220

9

     M1 

 For maximum absorption 0=
dt
dA

: 

 

 ( ) ( )⎟⎟
⎠

⎞
⎜
⎜
⎝

⎛
−+−+−=

−−
tette

tt

183192031
20
9

5
10 20

9
220

9

 

( ) ttt 183192031
20
90 2 −+−+−=∴  

 

  t 76.0=∴ or  13.7            M1 
 
From the graph of )(tC ′  below it can be seen that the maximum rate of absorption 
occurs after 0.76 hours.  
            A1 
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QUESTION 4 

a. (i)   9876.098758.0)155Pr( ≈=<< T .      A1 
 

 (ii) 0062.000621.0)15Pr( ≈=>T .       A1 
 

 (iii) 
)15Pr(

)155Pr()155Pr(
<

<∩>
=<>

T
TTTT       M1 

                                         

00621.01
98758.0

)15Pr(
)155Pr(

−
=

<
<<

=
T

T

 

                                         9938.0=          A1 
 
Note: During a calculation, accuracy greater than that specified for the answer should be  
   used so as to avoid the accumulation of rounding error. 
 
b. 0095.0)Pr( => kT  

 0095.01)Pr( −=<∴ kT 9905.0=  

 )2,10,9915.0(     invnorm=∴k          M1 

               69.14=  

                = 15 correct to the nearest minute.      A1 
 

c. (i)   Let Y  be the random variable “number of trains which arrive more than 
   15 minutes late”. 

   )00621.0)15Pr(,10( =>==∼ TpnY  Binomial .     M1 

   82 )00621.01()00621.0(
2

10
)2Pr( −⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
==Y  = 0.0017, correct to four decimal places. 

             

 Alternatively: )2,00621.0,10()2Pr(     binompdf==Y = 0.0017.     A1 
 

 (ii) Pr (first train is more than 15 minutes late and the last 9 are not) 

 
9

9

)00621.01(00621.0

)1(

−=

−= pp
  

 0059.0= ,  correct to four decimal places.      A1 
 

d. npYE =)( 0062.0200 ×= 24.1=        

 Therefore one train out of 200 will be more than 15 minutes late.   A1 
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e. Let ),( 2σμNormalX ∼  

        
9905.0)5Pr(

0095.0)5Pr(

=<∴

=>

X

X
 

        9905.0)Pr( 1 =<∴ kZ  

         Where 34553.2)9905.0(1 == invnormk  

        34553.25
=

−
∴

σ
μ              M1 

        μσ −=∴ 534553.2 ………….(1) 

205.0)4Pr( =<X  

205.0)Pr( 2 =<∴ kZ  

Where 82389.0)205.0(2 −== invnormk  

82389.04
−=

−
∴

σ
μ            M1 

μσ −=−∴ 482389.0 ……….(2) 

 

 (1)  (2): 116942.3 =σ  

 3155.0315515.0 ≈=∴σ .        A1 

 From (1): 2600.4=μ , correct to four decimal places.     A1 
 

f. (i)   dxxdxxX ∫∫ −+=>
10

5

5

3

)10(04.004.0)3Pr(       M1 

10

5

25

3

2

2
1004.0

2
04.0 ⎥

⎦

⎤
⎢
⎣

⎡
−+⎥

⎦

⎤
⎢
⎣

⎡
=

xxx
  

⎟
⎠
⎞

⎜
⎝
⎛ −−−+⎟

⎠
⎞

⎜
⎝
⎛ −=

2
2550(5010004.0

2
9

2
2504.0  

8.0=          A1 

 (ii) dxxxdxxXE ∫∫ −+=
10

5

2
5

0

2 )10(04.004.0)(       M1 

10

5

3
2

5

0

3

3
504.0

2
04.0 ⎥

⎦

⎤
⎢
⎣

⎡
−+⎥

⎦

⎤
⎢
⎣

⎡
=

xxx
 

= 5 minutes.         A1 
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 (iii) 8.0)Pr( => kX  

2.0)Pr( =<∴ kX  

2.004.0

5

0

=∴ ∫ dxx          M1 

   5
2

0

2
=⎥

⎦

⎤
⎢
⎣

⎡
∴

k
x

   

5
2

2
=∴

k
  

102 =∴k   

10=∴k            A1 

 


