Chapter 2 — Past Test and Quiz Problems

You are given that , p,, =1—0.04¢" for 0<7<5.

Calculate fg, .
Solution:
d
o —_dt P 0.08
o Pe 1-0.0477

_ 008D _ 0.0833333

Mo = 1004017



You are given that z4,,, =0.047 .

Calculate |, pg, -

Solution:
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You are given that , p,, =1-0.04¢* for 0<r<5 .

Calculate the Var{T,,]—Var(K,,] .

Solution:

Var(T,,]= E[T, ] (E[T,])” =12.5—(3.33333)> =1.38889

5 5 3P 3
E[?LO]=IIP90'df=J(1—0-04rz)-dr={r—0'034’ } {5-0‘0‘;(5) }:3.33333
0

0 0

5 5 2 a7 2 4
E(L,"1=2] pgu-dr=2J(r)(1—0.04r2)-dz=2{‘5—¥] =z{%-%}u,s
0 0 0

Var[K,,] = E[Ky 1~ (E[Ky 1)* =9.2-(2.8)* =1.36

5 5

E[K,y]= z ¢ Pop =Z(1 - 0-0"‘“2) =

k= k=1
(1-0.04(1)*) + (1-0.04(2)*) + (1-0.04(3)") + (1-0.04(4)*) + (1-0.04(5)*) = 2.8
E[Kg;]=2i:-; DPoo —i,p% =[2i:(1—0.04:2)}—2.8

= (1)(1-0.04(1)%) + (2)(1-0.04(2)*) + (3)(1 = 0.04(3)*) + (4)(1- 0.04(4)*) + (5)(1- 0.04(5)*) - 2.8

=92

Var[T,,]-Var[ K,y ]=1.38889—1.36 = [0.02889



You are given that 2 =0.001x+0.01 .

Calculate |, ¢, -

Solution:
—I,u,_dr —J{U.O{Ilr+0.l}1)dr N
. - (00005770017 F  —0.0005x2-0.01x

S,(x)=e * =e* =e '=e :

0

S (x+1 e—u_uuuS(xm’—u_m(xm

5, =220 :

x S (.1‘) e—U.UUUS{x) —0.01(x)

0

= = 1- 10 Pso

e —0.0005(x +t)* —0.01(x+1)

Pe= e—u_um}sm2 —0.01(x)

. o ~0.0005(60)*~0.01(60) ~0.090718
10 P50 e —0.0005(50)* —0.01(50) 0.173774

=0.52205

= = 1-0.52205=0.47795
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. t
You are given that , p_ :l_n_3 for 0<t<nm.

You are also given that e, =4.5
Calculate 7.

Solution:

. n n 3 4 "
ex = I;Pl.d.t :I[l—t—;J dt :{t—t—} =n—£ =0.75n=45=>n=

4n’

0

4.5

0.75
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for0<x<80.

X
You are given that §.(x)=1-
uare giv oM ==

17
If 4. =—— ,determine x.
222
Solution:

—% So(x)

S

_df_ X
17 dx 6400 17
= = == =
222 e 222 6400-x*

==> (17)(6400 — x*) = (222)(2x)

s 17x% +444x-108,800 = 0

444+ /444> —4(17)(~108,000) —444+2756
2(17) 34

> x=68,-94.12
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. You are given that ,gq,, =

1000
Calculate the Var(T;,] .
Solution:
t3

=1- =1—
tP9o tg9o 1000

_ 1000-t3
tPso 1000

Var[T] = E[TZ] - E[T,]?

eoo = E[Tap] = — [°(1000 — ¢3)dt

1000

E[Too] = —=[1000t — £1'3 =7.5

10
E[T%] = (2)1000 £(1000 — t3)dt

E[T%] = — [500¢2 — g = 60

500

Var[Tgo] =60 - 7.5%2 =3.75

Note that the integral is from 0 to 10, because the g-value becomes greater than 1, and therefore
invalid, for any integer greater than 10. Therefore you can treat (w—X) as 10.



t3
You are given than (g =

125
Calculate the Var (K ).
Solution:
t3
tPos = 1 —tQos = 1-&
_125-¢3
tPos 125

Var[K.] = E[KZ] - E[Ky]?
E[Kos] = X=1 kPx

125-13  125-23 125-33 125-43  125-53

- 125 + 125 + 125 + 125 + 125
=32
E[K&] =2Xr=1k " kDx - ElKss]
125-13 125-23 125-33 125-43
=2[(1) T (2) TR ) TR (4) 125 ]1-3.2

E[KZ] = 11.136
Var[Kgs] = 11.136 - 3.2% = 0.896

Note that the summation is from 1 to 5, because the p-value goes negative, and therefore invalid, for
any integer greater than 5. Therefore you can treat (w—X) as 5.



You are given that , p,, =1-0.04¢” for 0<¢ <5

Calculate Var[K].
Solution:

Var[Kys]= E[quz] —(E[Ks;s ])1

4 4
EK, 1=, Py =3 (1-0.04k°)
k= k=1

|

—1-0.04(17) +1—0.04(2%) +1-0.04(3%) +1-0.04(4*) = 2.8
4 4

EIK,21=25 k-, pye —EIK,]1=23 k(1-0.04k") ~2.8
k=1 k=1

= 2{1[1—0.04(12)] +2[1-0.042°) |+3[1-0.04(3") | +4[ 1 —0.04(41)]} ~28=92

Var[K,s]=9.2—(2.8)" =1.36



£ +1
You are given that ,g.; = 520 for 0<r<I15.

Calculate Var[T,]

Solution:

Var[T,]= E[T,21- (E[T;])"

15

15 L3 2
t +t
E[TTS]=_[,P75 .drzj'ﬂ_: q’-’—‘)'dr:f[l_—z.:m ].d.t
0 0

1]

fop T 15 15
I PO N P S R A e 2
720 480 720 480

]
15 15 15 f2+f

E[T.21=2|t- p.c-dt=2|t(1— g..)-dt =2||t| |l -—— | |-dt

[75°] { ¢ Ps _! (1-, q,5) _!{ ( 240 J:|

‘) 4 3 88 2 4 3
DY AN Ay PN GRS C U U PP S LT PR
2 960 720 2 960 720

0

Var[T,]=110.15625—(9.84375)* =13.25684

10



