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 04b Sample Examination Problems Chapter 3  
                                   SOLUTIONS 
 

 

 

 

 

 

 

(a) X ~ N(198,42) , standardize : 
σ
μ−

=Z X
~ N(0,1)  

P(X < 195 ) = P(
4

198195
4
198X − −

< )= P(Z < -0.75) 

= P (Z > 0.75) = 1 – P(Z < 0.75) = 0.2266 
 
22.66% of drinks have less than 195cc 

(b) P (
−

X  > 199 ), n=50, 
−

X ~ N(
n

2σμ,  ) ~ N(198 , 

16/50) 

                  = P ( 
5016
198199

5016
198X

//
−

>
−

−

) = P( Z > 1.77) = 1 – P( Z < 1.77) = 0.0384 

 

(c) n = 36 , 
−

X ~ N(
n

2σμ,  ) ~ N(198 , 16/36) 

   P (  > 200) = P ( 
−

X
3616
198200

3616
198X

//
−

>
−

−

) = P( Z > 3 ) 

                                    = 1 – P( Z < 3 ) = 0.00135 
 
       0.13%  is 200cc or more from a sample of size 36. 
 
(d) No , there is 100 – 0.13 = 99.67% chance the claim 

of having an average of 200cc will not be met. 
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(a) X ~ Pois(λ ) (discrete distribution,i.e. use 

summation not integration)⇒P(X = x)=
!x

e λ
            

for )(xpX  to be valid ,  

)(xp
x

X

λ−

=

          and     i.e.  )(xpX 0≥ 1xp
0x

X =∑
∞

=
)( ∑

∞

=

−

0x

x

x
e

!
λλ

 = 1  

        ∑∑
∞

=

−∞

=
==

0x

x

0x
X x

exxxpXE
!

)()( λλ
 

   It is the same as starting from x = 1 ,since for x = 0 , 

   The first term = (0)( 
!x

e xλλ−
) = 0 

   = ∑
∞

=

−

1x

x

x
ex

!
λλ

= ∑
∞

=

−−

1x

1x

x
ex

!
λλ

λ

 ,  

   
)!()........(..))(......(..! 1x

1
1x321

1
x1x321

x
x
x

−
=

−
=

−
=  

   = ∑
∞

=

−−

−1x

1x

1x
e

)!(
λλ

λ

  the summation is X – 1 ~ Pois(λ )  

  Therefore , 1
1x

e
1x

1x

=
−

∑
∞

=

−−

)!(
λλ

 and hence λλ == )()( 1XE  

  (b) Var (X) = E(X2) – [E(X)]2 =   2

0x
X

2 xpx λ−∑
∞

=
)(

Trick : E(X2) = E[X(X-1)] + E(X)  
Proof:E[X(X-1)]+ E(X)= E(X2-X)+E(X)= E(X2)-E(X)+E(X)= E(X2) 

E[X(X-1)]= =∑
∞

=
−

0x
X xp1xx )()( ∑

∞

=

−

−
0x

x

x
e1xx

!
)( λλ

 now for x = 0 and x = 1 the 

value of the terms = 0 , so we can start the summation from x = 2  
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E[X(X-1)]= ∑
∞

=

−

−
2x

x

x
e1xx

!
)( λλ

 , 
)!(!

)(
2x

1
x

1xx
−

=
−

 

         = ∑
∞

=

−−

−2x

2x
2

2x
e

)!(
λλ

λ

 =  22 1 λλ =)(

Now : Var (X) = E(X2) – [E(X)]2 = E[X(X-1)]+ E(X) - 2λ  

            = 2λ  + λ  - 2λ  = λ   

 

(a) This is continous (uniform) distribution  , to be valid :  

(1)   and  (2)  0xf X ≥)( ∫
+∞

∞−

= 1xf X )(

xf X

Although it is not required to verify that it is a valid pdf ,  

(1) is satisfied as 031 ≥= /  for every  x  )(

10xfxfxfxf
1 2

1 2
XXXX +=++= ∫ ∫ ∫∫

−

∞−

+

−

+∞+∞

∞−

)()()()(

= 1/3 for -1 < x < 2  and  equals 0 elsewhere. 

(2) 10 =+  

or from the graph = are of the rectangle = 3 (1/3) = 1  

         E(X) =  ∫ =
all

dxxxf )( dx
3
x2

1
∫
−

 = =
− 1
2

6
x2

 ½   

       You can see this from the graph:                  -1              ½              2 

                                                                                                 Mean: midpoint   

1/3



For comments, corrections, etc…Please contact Ahnaf Abbas: ahnaf@mathyards.com 
 

 4

(b) Var (X) = E(X2) – [E(X)]2   

      E(X2) =  ∫ =
all

2 dxxfx )( dx
3
x2

1

2

∫
−

 = =
− 1
2

9
x3

  1 

            Var (X) = E(X2) – [E(X)]2 = 1 – (1/2)2 = ¾   

(c) P(X > 1 | X > 0) = 
)(

)()(
0XP

0XP1XP
>

>∩>
  

                                 -1          0            1    

  

         The intersection is where the lines overlapp : X > 1  

         P(X > 1 | X > 0) = 
)(

)()(
0XP

0XP1XP
>

>∩>
= 

∫

∫
=

>
>

2

0
X

2

1
X

dxxf

dxxf

0XP
1XP

)(

)(

)(
)(

 

       = 
2
1

32
31

dx31

dx31

2

0

2

1 ==

∫

∫
/
/

/

/
 

         You may see it from the graph :  

          P(X > 1) = (1)(1/3) = 1/3 and P(X > 0) = (2)(1/3) = 2/3 

 

          W ~ Pois(2) 
!

)(
w

2ewWP
w

2
−

−==⇒  

   P(W > 3 | W > 1 ) = 
)(

)()(
1WP

1WP3WP
>

>∩>
= 

)(
)(

)(
)(

1WP1
3WP1

1WP
3WP

≤−
≤−

=
>
>

 

      )()()()()( 3WP2WP1WP0WP3WP =+=+=+==≤  
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      )()()( 1WP0WP1WP =+==≤  

      2
0

2 e
0
2e0WP −− ===

!
)(   , 2

1
2 e2

1
2e1WP −− ===

!
)(  

  2
2

2 e2
2
2e2WP −− ===

!
)(   , 2

3
2 e

3
4

3
2e3WP −− ===

!
)(  

     P(W > 3 | W > 1 ) = 24050
e31

e3191
2

2

.)/(
=

−
−

−

−

 

 

      X            0           1           2           3 

  P(X=x)      0.1        0.3         0.4        c  

  ∑  20c1c4030101xp
3

0x
X ....)( =⇒=+++⇒=

=

73203402301100xpx 2222
3

0x
X

2 .).()().()().()().()()( =+++=∑
=

 E(X2) =   

    

Equally likely : P(X = x) = 
5
1
 = 0.2  

      X            2           3           4           5       

  P(X=x)      0.4        0.2         0.2       0.2  

 

E[X(X-1)]= E(X2-X)= E(X2)-E(X) Or  

E[X(X-1)]= 

 482020201230640122xp1xx
5

2x
X .).)(().)(().().)()(()()( =+++−=−∑

=


