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1. You are given: 

a. 
45 40e    

b. 
55 32e   

c. 
45:10

9e   

d. 9|1 45 0.005q    

Calculate 54q . 

Solution: 

𝑒𝑥 = 𝑒𝑥:𝑛|+𝑛𝑝𝑥 ∙ 𝑒𝑥+𝑛   where x = 45 and n=10  

𝑒45 = 𝑒45:10|+10𝑝45 ∙ 𝑒45+10    →    40 =  9+ 10𝑝45 ∙ 32    

10p45 =
31

32
 

 9|1q45 = 9p45−10𝑝45        →        0.005 =  9𝑝45 −
31

32
  

  9𝑝45 = 0.97375 

 9|1q45 = 9p45 ∙ 𝑞54       →        0.005 = 0.97375 ∙ 𝑞54 

 𝑞54 =  0.0051348       

 

 

 

 

 

 



 

2. You are given that 
3

90
1000

t

t
q   . 

 

Calculate the 90[ ]Var T  . 

Solution: 

 tp90 = 1 – tq90  = 1 – 
𝑡3

1000
                   𝜔 = 1000

1

3 = 10 

 tp90 = 
1000−𝑡3

1000
                   so 0 ≤ t ≤ 10 

 Var[Tx] = E[𝑇𝑥
2] - 𝐸[𝑇𝑥]2 

 𝑒
°

90 =  𝐸[𝑇90] =
1

1000
∫ (1000 − 𝑡3)𝑑𝑡

10

0
  

 𝐸[𝑇90] =
1

1000
[1000𝑡 −

𝑡4

4
]  0

10 = 7.5  

 𝐸[𝑇90
2 ] = (2)

1

1000
∫ 𝑡(1000 − 𝑡3)𝑑𝑡

10

0
 

 

 𝐸[𝑇90
2 ] =

1

500
[500𝑡2 −

𝑡5

5
]  0

10 = 60 

 

 Var[T90] = 60 - 7.52 = 3.75 
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1. You are given that 
3

95
125

t

t
q   . 

 

Calculate the 90[ ]Var K  . 

Solution: 

 tp95 = 1 – tq95  = 1 – 
𝑡3

125
                   𝜔 = 125

1

3 = 5 

 tp95 = 
125−𝑡3

125
                   so 0 ≤ t ≤ 5 

 Var[Kx] = E[𝐾𝑥
2] - 𝐸[𝐾𝑥]2 

 𝐸[𝐾95] = ∑  𝑘𝑝𝑥
5
𝐾=1  

                =
125−13

125
+

125−23

125
+  

125−33

125
+

125−43

125
+

125−53

125
  

                = 3.2 

 𝐸[𝐾95
2 ] = 2 ∑ 𝑘 ∙  𝑘𝑝𝑥

5
𝑘=1   - E[K95] 

      = 2[(1)
125−13

125
+ (2)

125−23

125
+ (3)

125−33

125
+ (4)

125−43

125
] – 3.2  

 𝐸[𝐾95
2 ] = 11.136 

 Var[K95] = 11.136 - 3.22 = 0.896 

  



2. You are given: 

a. 
5 60 0.10q    

b. 5 65 0.2q   

c. 5 70 0.3q   

d. 5 75 0.4q   

Calculate 5|15 60q  . 

Solution: 

5|15q60 =
𝑙65−𝑙80

𝑙60
 

where: 

 5q60 = 0.1 = 1 −
𝑙65

𝑙60
             →          0.9 ∙ 𝑙60 = 𝑙65 

 5q65 = 0.2 = 1 −
𝑙70

𝑙65
             →          0.8 ∙ 𝑙65 = 𝑙70 

 5q70 = 0.3 = 1 −
𝑙75

𝑙70
             →          0.7 ∙ 𝑙70 = 𝑙75  

 5q75 = 0.4 = 1 −
𝑙80

𝑙75
             →          0.6 ∙ 𝑙75 = 𝑙80  

5|15q60 =
𝑙65−𝑙80

𝑙60
 

 =
0.9𝑙60−0.6(0.7(0.8(0.9)))𝑙60

𝑙60
 

 =
0.9−0.6(0.7(0.8(0.9)))

1
 =  0.9 − 0.3024  

5|15q60 = 0.5976 


