1. (i) Let X = mean fill, X ~ N(u,0.05?)

P(X >9[M;) = 0.99
X—p 9-
P( 2B “‘Ml) = 0.9

0.05 ~ 0.05
1‘P()§.85“<9055 My) = 099
9—
q)(?();) — 0.01
0%‘ — —2.3263

po= 9423263 *%0.05 =9.1163

X—-95 9-95
P(X >9/M,) = P M
(X > 9[M5) ( 02~ 02 | 1)

= 1—®(—25) = ®(2.5) = 0.99379 = 99.379%
(iii)

P(X >9) = P(X >9|M)P(M)+P(X > 9|My)P(Ms,)
= 0.99 x 0.8 4 0.99379 x 0.2 = 0.9908.

(iv)

P(X < 9|My)P(M,)
P(X <9)
0.01 x 0.8

= 1-09908 0.8696.

P(M|X <9) =

Let Y = number of bags that meet the criterion, Y ~ Bin(20,0.9908)

(v)

20
P(Y =20) = (2()) (0.9908)%0(1 — 0.9908)° = 0.8312.



(vi)
P(Y >19) = P(Y =19)+P(Y = 20)
= Gg) (0.9908)*9(1 — 0.9908)* 4 0.8312
= 0.1544 + 0.8312 = 0.9856.

P(T<t) = / "o o dt
= 10— e
So, P(T > t) = e™.
P(T > 30|A4) = e %0130 = (0,7408, P(T > 30|B) = e %92%30 = .5488.
(ii) Let F' = event system functions at 30 days.
P(F) = P((AiUAUA3U Ay U (BN By))

= 1-P((A1UAUA3U A ) U (BN By))
= 1-PA,UA,UA3UA,N (B NBy))
= 1 - P(A)P(A,)P(A5)P(A,)P((B N By))
= 1—(1-0.7408)*(1 — P(B, N By))
= 1—(1—0.7408)*(1 — 0.5488%) = 0.9968.

(iii) Let 7 = lifetime, T ~ N(u,10%). T = 34, s = 10.
95% CI for p is

_ S _ S
ot = (ot~ )

1 1
= (34 — 2.093 x —0,34 —2.093 x —O>

V20 V20
= (29.3199, 38.6801).

(iv) the system in part (i) is more likely to still be operating after 30
days, as 30 days is included in the 95% CI for the mean in part
(ii), implying that at least 2.5% do not last for 30 days, whereas
only (100-99.68)% = 0.32% of the systems in part (ii) do not last
for 30 days.



