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l. A disease occurs in 3% of a population.

(a) State any assumptions that are required to modcl the number of people with the
disease in a mndom sample ofsize, as a binomial distribution.

(2)

Using this model, find the probability of exactly 2 people having the disease in a

random sample of 10 p€ople.
(3)

Find dle mean and variance of the number of people with the disease in a random
sample of 100 p€ople.

(2\

A doctor tests a random sample of 100 patients for the disease. He decides to offer all
patients a vaccination to prolect them ftom the disease if more than 5 of the sample have
the disease.

(d) Using a suitable approximation, find the probability that the doctor will olfer all
patienls a vaccination.

(3)

(b)

(c)
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A student takes a multiple choice test. Th€ t€st is made up of 10 questions egch with

i nossitte answers, The studenl gets 4 qu€grions conecL Her reacher claims she was

e,ie..ing th" -s*ers. U"ing a onc uiled test, at the 5olo level ofsignificance est whcdrer

ar not there is evid€nce to rcject the teacher's claim
State your hypotheses cleady. 

(6)
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3. The continuous random variable -Yis unifomly distributed over the interval [_1,3].
Find

(a) E(x)
(l)

(b) Va(x)
Q)

(c) E(X,)

<2)

(d) P(x< 1.4)

o)
A total of 40 observations ofxare made.

(e) Find the prcbrbility dlat at least 10 ofthose observaxions are negative.

(s)
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Richard rcgularly tmvels to work on a ferry. Over a long pedod oftirne, Richard has found
thai tbc ferry is late on average 2 times cvcry week- Thc company buys a ncw ferry to
improve the servic€. [n thc 4-week period afte. the new ferry is launched, Richard finds
the fcffy is lat€ 3 times and claims the scrvice has improvcd. Assuming lhat the numbet
of times the ferry is latc has a Poisson distribution, tcst Richard's claim at thc 5% l€vel of
significance. State your hlpotheses clcarly.
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5. A continuous mndom variable .Y has the probability dcnsity tunction (r) stown

Figurc 1-

(a) Show that f(, = 4'&I for 0 <, < 0.5 and speciry ft) for all real values ofi. 
.0,

6. Cars arrive at a motorway toll booth at an average rate ol I50 per hour

(a) Suggest a suitable distribution to model thc number ofcars afli\.ing at the toll booth,
X, per minute.

(2)

(b) Slate clearly any assumptions you havc madc by suggcsting this model.

Using your model.

(c) find the probabiliry that in any givcn minurc

(i) no cars arrive,

(ii) more than 3 cars anive.

tuArcn > t\o&- I Posrtrue she*r .

In any given 4 ninutc pcr;od, find ,, such thar p(X > m) = 0_048?

Using a suitablc approximalion find thc probability that fewcr thsn

(b) Find the cumulativc distribution tunction I(r)-

(c) Find thc mcdian of '{'

(d) wdt€ down fie mode of x'
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any givcn 10 minurc period.
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7. Th€ queuing time in minutes, X, of a cusrcmer at a post office is modelled by lhe
probability density tunction

[*,rer-,'.1 0(.x\9
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Using integration, find

(b) the mean queuing time of a customer,

(c) the pobability that a customer will queue for morc than 5 minutes.

Three independent customers shop at the post ofrce.

(O find the probability that at least 2 ofthe customers queue for more than 5 minutes.
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