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Exercise 4C 

1 a The area under the curve must equal 1, so: 
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 b Use 2 2 2 2Var( ) f ( )d f ( )d (E( ))Y y y y y y x Yµ= − = −∫ ∫   
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∫
 

 
 c 0.3375 0.581 (3 s.f.)σ = =  
 

3 a 
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∫  
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∫  
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 c 8 0.943 (3 s.f.)
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σ = =  
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3 d From part a, 8
3

µ = , so  
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4 a The area under the curve must equal 1, so: 
  

1
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 c Use 2 2 2 2Var( ) f ( )d f ( )d (E( ))X x x x x x x Xµ= − == −∫ ∫  

  

12 3 41 2 3

0
0

1 2 1Var( ) 2( )d
3 3 2 9

2 1 1 1 1 3 2 1
3 2 9 6 9 18 18

x xX x x x
  = − − = − −      
− = − − = − = == 

 

∫
 

 

 d 
1 12

11
33

1 2 1 1 1 4P 2(1 )d 2 (2 1)
3 3 9 3 9 9
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5 a 
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6 a Between 31,
4

 − 
 

 and 31,
4

 
 
 

, the curve is a positive quadratic with a minimum at 30,
8

 
 
 

. 

Otherwise f(x) is 0. 
 

   
 
 b As the probability density function is symmetrical about x = 0, E(X) = 0  

  Alternatively, 
1
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13 5

1

3 3 3 3 3 3
24 40 24 40 24 40

6 6 10 6 16 2 0.4
24 40 40 40 40 5

x x

−

     = + = + − − −         

= + = + = = =

 

 

 d 
0.42 30.4

0.4
0.4

3 3 3 3P( 0.4 0.4) d
8 8 8 24

x x xX x
−

−

 
− < < = + = + 

 
∫  

              

3 3

3

3 3 3 30.4 ( 0.4) ( 0.4) ( 0.4)
8 24 8 24

3 10.4 ( 0.4) 0.4743 0.0632 0.538 (3 s.f.)
4 4

   = × + × − × − + ×   
   

= × + = + =

 

 
7 a The area under the curve must equal 1, so: 
  

2 3

0
d 1kt t =∫  
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∫  

 
 c E(2 3) 2E( ) 3 2 1.6 3 6.2T T+ = + = × + =   
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7 d 
22 25 62

0
0

8 8Var( ) d
4 5 24 5
t tT t

    = − = −        
∫  

           64 64 8 64 200 192 8
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= − = − = − =  
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∫  

 

8 a Between (0,0)  and 13,
3

 
 
 

, the curve is a positive quadratic with a minimum at (0,0) .  

Between 13,
3

 
 
 

 and 15,
3

 
 
 

, the graph is a horizontal straight line. Otherwise f(x) is 0. 
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∫ ∫  
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∫ ∫  
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 d 1.015 1.01 (2 d.p.)σ = =  
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9 a Between (1,0)  and (2,0.5) , the graph is a straight line with a positive gradient, and between 
(2,0.5)  and (5,0) , the graph is a straight line with a negative gradient. Otherwise f(x) is 0. 
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10 a The area under the curve must equal 1, so: 
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10 c 
10510 4 2 2

0
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∫  
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∫  

 
 e Between (0,0)  and (10,0.3) , the curve is a positive quadratic with a minimum at (0,0) . Otherwise 

f(x) is 0. 
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12 a df ( ) F( )  for 0 10;  and f ( ) 0  otherwise
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13 a The area under the curve must equal 1, so: 

     
3

1
d 1k x
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=∫   
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∫  

  
2
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14 a The area under the curve must equal 1, so: 

  
2 2

1 1

1 1d d 1
(3 ) 3 3
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 = + = − − ∫ ∫  
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=
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∫ ∫
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Challenge 
Using integration by parts 

 
1 11 1 12 2 2

0 0 00 0
E(ln ) 2 ln d ln d ln 0.5X x x x x x x x x x x     = = − = −     ∫ ∫   

 

12 2

00
12

0

Since lim( ln ) 0, ln 0

So E(ln ) 0.5 0.5

x
x x x x

X x

→
 = = 

 = − = − 

  

 
 


