
1. (a) Wdte down lhe conditions under rrhich the Poisson distnbution can be used as an

approximation to the binomial distribution.
a)

The probability of any oo€ letter being delivercd to the wrong house is 0.01

On a randomly selected day Peter delive$ 1000 letters.

(b) Using a Poisson approximation, find lhe probability that Petel deliven at least 4

letter to the wmng house.

cive your answer to 4 decimal places. 
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2. In a village, powet cuts occlrx mndomly at a ml€ of 3 per year_

(a) Find rhe probability thal in any given year therc will be

(i) exactty 7 power crrs,

(ii) at least 4 power cuts 
(5)

(b) Use a suitable approximation to find the probabiliry that in rhe next lO years the
numtrer ofpower cuts will be less than 20

ol ta P.(r) P(:r---?) , d+* : o.of;e

=> t-P(x<s) ' l-o'6k?a
= O.1S?-8

P(g< eol

$s fOrrrr arlt' rrr \O -rcr,..

.i,- A(so)

P(5rw)
s 3-N(eor3o)

a) foge.., .l/r" 3O

,lZ<'YaLJ . l-Qtl.?L) |

^,-. = l-O.g.IZb, O.O2?g4\--
9P(z< -l'iz) " t-Q(r'rQ



3. A random variable Xhas the distdbution B(12, p).

(a) Given thatp = 0.25 6nd

(i) P(x< s)

(ii) P(x >.1)

(b) Given that P(-r = 0) = 0.05, find lhe value ofp to 3 decimal placos.

(c) Given that lhe variance ofX is 1 .92, find the possible values ofp.
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The continuous random variable .tris uniformly distributed over the interval [_{, 6l .

(a) Write down the mean ofx

(b) Find P(x < 2.4)

(c) Find P(-3 < -r-5<3)

The continuous random variabte f is uniformly distibuted over the inierval [a, 4a] .

(d) Use int€mtion to show l&.at E(y1)=1a,
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(e) Find Va(I) .
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The continuous random variable 7 is used to model the nrunber of days, r, a mosqirito
survives after hatching.

The probability that the mosquito survives for more than , days is
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(a) Show that lhe cumulative distribution function of 7 is given by
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(r)

Find the probability that a randomly sel€cted mosquito will die within 3 days of
hatching.

(2)

Given that a mosquito survives for 3 days, find the Fobability lhat it will survive for
at least 5 more days.

(3)

A large nurnber of mosquitoes hatch on the same day-

(d) Find the number of days after which only 10olo of these mosquitoes are expected to
survive.

ollt<r**z

b) P( rss)

(b)

(c)

9(rst1= F?hrb)

u, = t-ffior
tstr9t ts>; o

6, f(T>r) =ffft "
F(t):P(retl ./t-

'(
\o

t- rzs' '{5' IL
3Ir

129
Ita

- 1-

q P(tr3) a e

t',ffi"=o''
r) (fi+rlfz?}So
-'- Lz-Is+l9.l?o

P(TralTTs) = P(oq1.' OCt'21

' %-. (E\' --0.612
€ - \23l -?--F

q !+rS s lgJG

-'.Yt9'L'*

(a) Explain what you utrderstand by a hxrothesis.

(b) Explain what you undersrand by a critical region.

Mrs George claims thal 45% ofvoters would vote lor her

In an opinion poll of20 randomly selected vote6 it was fotnd that 5 would vote for her.

(c) Test at the 5% level ofsignificance whether or not the opinion poll provides evidence
to slrptr ort Mrs c€o€e,s claim.

(4)

In a second opinion poll of, randornly s€lected people it was found thar no one would
vote for Mrs George.

(d) Using a I % level ofsignificance, find the smallesr value of, for which the hypolhesis
Ho : p = 0.45 will be rejected in favour of Hr : p < 0.45
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7. The continuous rardom variabl€ X has the following probability density function

la+bx 0"r< 5
rt,t = to olherwise

where d and 6 are constants

(a) Show that 10a+25r=2 (4)

civen that E(! = ]f
(b) finda second equation in a and b, 
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(c) hence fmd the value ofa and the value ofb 
", 
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(d) Find, to 3 significant figures, lhe median ofx U, 
I

le) Commmt on the skewness Give a reason lor your ans$et 
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