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Q3
_Each month the amount of electnclty, X measured in kxlowatt—hours (kWh), used by a

household ina parhcular 01ty may be assumed to follow a normal distribution with mean
950 and standard deviation o . The charge for electricity used per month i is fixed at $0.22
per kWh

(i) Given that 65% of the households uses less than 960 kWh of eiecmcﬂy ina month,
find the value of o, correct to 1 decimatl place. R -[2]

For the rest G.f thé.qué.s_tiol.l, o lS the valﬁe found in. part (). |

(i) Find the probability that the difference in the amount of electricity uscd among 2
randomly chosen househo]ds ina partlcular month is not rnore than 30 kWh 3]

(iii) In the month of August the ‘mayor of t.he city decndes to prowde 50% and 30%

_subs1d1es for the elecmcuy bills of houscholds in the North and South distincts of

the city rcspectwely Find the probabﬂlty that the tota] electricity bill of 2 randomly

" chosen North district hous_eholds_ and 1 South district household is less than $360.

(iv) In December a random sample of n h’bus’.ehblds is. chosen to study the mean
o monthly electnmty usage per household in the city. Find the least value of n if the
'pmbablhty of the sample mean being less than 955 kWh is at Jeast 0.9. 3]
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Q2

(i) X ~ N(296, 8%) Y ~ N(290, 12%)

Required probability = [P(X > 300)]
=0.30854 (5s.f) (0.3085375322)
=0.309 (3 s.f)

(i) Let W be the number of days in which Albert processes more than 300 kg of raw material

on that day out of 15 days.

W~ B(15, 0.30854)

P(W=4)=0.214 (3s.f)

(iii) LetS=Y1+Y,-2X

E(S)=E(Y)) + E(Y2) — 2E(X) = 2x290-2%x296 =—12

Var(S) =2Var (Y) + 2> Var (X) = 2x12% +2% x8% =544

Hence, S~ N(-12, 544)
P(§>0)=0.303 (3s.f) (0.3034526994)

(iv) X~ N(u, 8)
300 u

P(X >300) = P(Z >

P[Z < 3008_'”] <0.05

300— u

JZ 0.95

<-1.6449

2>313.1592
Least value of #=314kg (3 s.f))




Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”

Q3
(1)
X ~N(950, o7)
Given that P(.X < 960) = 0.65,
then P(Z <220=9°0) 65
g
= 260-950 _ 0.3853204726
g
= 0 =25.95242327 =26.0 (1 decimal place)
(1)

Let X; and X2 be the amount of electricity used by the 2 randomly chosen household in
a particular month.

Then X,— X, ~ N(0, 26.0° +26.0%)

Thus, P(|X, — X,|<30)

=P(-30< X, - X, £30)

=0.585

(iif)

Let N1, N> and S be the amount of electricity used by the 2 randomly chosen households
in the North District and household in the South district respectively in August.

Then their total electricity bill =$ T
=$ 0.5x0.22x(N,+N,)+0.7x0.22x S

=$0.11N,+0.11N>+0.154S
Then
E(7)=0.11x950x2+0.154 x950 =355.3

Var(T)=0.11> x26.0° x2 +0.154> x 26.0° = 32.391216
So, T~ N(355.3, 32.391216)
Hence, P(T < 360) = 0.796



Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”

(iv)
Let X =

2
X +X,+ X+t X, N[‘)SO, 26.0 )
n I

where X; :electricity usage for each of the randomly selected household in the month of
December
Then, we have

P(Y < 955) >0.9

= P(Z < M) >0.9
26.0//n

_, 955950
26.0/n
26.0 5

= <
Jn T 1.281551567

=>1.281551567

=3.901520726

26
—=n >z
Jn 3.901520726

= n > 4440980429

Thus, the least value of n is 45.



