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Complete Solutions to Exercise 16(Q)
1. (i) Themean m=E(T) and the formulais given by

10 t 1 10 1
m= E(T):It(—jdt:— (t*) at [Takingout —}
> (50) " 509 50

1 t3 10
= %{E} [Integrating]

T [103 03] 6.67

o0

(i) E(T?) can be evaluated by using the formula E(TZ):Itzf (t) dt. We are given that

0

f(t)= % for t between 0 and 10 therefore
E(T?) :th(i] dt =i10(t3) dt
50) 509

0
1 t 4 10
- —|— [104 o“] 50
50| 4 | 200

0
(iii) The variance s ? isgiven by theformulas = E(T )— nt . Substituting the results of

parts (i) and (ii) , m=6.67 and E(T?)=50, into this formula:
s?=E(T?)-nf =50-6.67" =55111
(iv) The probability that the waiting timeis at most 5 minutes is given by

5

5
P(O£T£5)=I(%jdt=5—lojtdt
0

0
1[e7
%HO 00l "1 15=3
(v) Using the result of part (iv) we have that the probability of the waiting timeis more

than 5 minutesis 1—1=§.
4 4

2. (a) The probability that the television breaks down within ayear is given by

1 t3
P(OSTSl):Ith

0

1 S ! 1
=— —|1"-0 |=——
Flea gy ] a 0T g
(b) Similarly the probability between the 1% and 2" year is
2 .3
P(1<sT<2)= %dt

12, 1T 1 15
- [tdt=— || == [2¢ %)==
2101 210[4}1 4 210[ ] 4096
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(c) The probability of the television breaking down after 6 yearsis P(6<T <8) because
the television does not Iast more than 8 years. Thus we have

P(6<T<8) J.—dt

1T 1 2800 175
tdt=—|—| = g _ gt _ =P
210I 210[41 4><21°[ J 4096 256

(d) The probability that the television breaks down within 2 years or after 6 yearsis given
by adding the answers to parts (a), (b) and (c). We have

P(0<T<2 or 6<T<8)=P(0<T<2)+P(6<T<8)
=P(0<T<1)+P(1<T<2)+P(6<T<8)
1 15 2800 2816 _ 11
4096 4096 4096 4096 16

0

3. (a) The mean time for completion m=E(T) = If( )dt with f(t)= t (1—Lj

0 48 24
12 t t

:1 t(24 t]dt
487 24

1 lj2(24t2—t3)dt
- 48x24
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0

The means time for completion is 7% hours.

0

. t t .
w E(T?)=[t*f (t)dt with f(t)=—|1-— limits 0, 12:
(b) We evaluate E(T?) = [t*f (t) dt with f (t) 48( 24) and limitsO,

0

J.t (1——jdt
_1 1} t (24 tjdt
481 24

o lj2(24t3—t“)dt
 48x 24

5% 5
:11152[&4_%} :11152[6(12)4 1§ } 64%
0

(c) The variance is given by theformula's > = E(T?)—nt. By substituting our answers

from parts (a) and (b), m= 7% and E(T?)= 64% into this formulawe have
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2
s?=E(T?)-nt =64f—(75j _git
5 | 2 20

13. (i) Themean m= E(T) which means that

b
:i t dt [Taking out i}
b-as b-a
1 [T
- {E} [Integrating]

Thisis our required result.

- z(bl_a) [b-a?]- Z(bl_a)[(b-a)(ma)]:

b+a

(ii) To find the standard deviation we first determine the variance s * and then take the

square root:

52=E(T2)—rr12

a+b

:E(Tz)—(Tj [Becauseby part (i) m=

We need to determine E(TZ) .

1 B i 1
= J'(t ) dt [Takmg out b—a}

[Integrating]

a+ b}
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o2 b® +ab+a’ _(a+bj2

3 2
b*’+ab+a® a’+2ab+b’ Expanding brackets
B 3 - 4 (a+b)2:a2+2ab+b2
2 2 a.2 a2
= 4 +4ab+4a 123a 6ab—30 [ Common denominator |
_b’-2ab+a’ (b-a)
12 12

(b-a)* b-a
Taking the square root of thisgives s = =

12 Ji2°




