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"omponents 
Each component llas a unrquc identity nJmbcr^and it

is assumed that 2% of the compolents are iaulty' On a particular day, a quality control

manager wish€s to lakc a random sample of 50 components'

(a) Identify a sampling ftamc 
O)

The statistic I' represcnts thc numbcr of faulty componenls in the random sample of

siz€ 50.

(b) Sp€ciry the sampling distribution of F'
(2.)

A tmffic ofiicer monitors the ratc at which vehicles pass a fixed point on a motorway.
when the rate exceeds 36 vchiclcs pet minute he must switch on some speed rcstrictions
to improve traffic flow.

(a) Suggest a suitable model to describe ihe number of vehicles passing the fixed point

ina15sintcwal.
o)

The traffic ofrcer records I 2 vchicles passing tie fixed point in a I 5 s interval.

(b) Stating your hypotheses clearly, and using a 5% level ofsignificance, test whether ot
not thc tlaffc oIficer has sufficient cvidence lo switch on thc spced restrictions.

(6)

(c) Using a 5% level of significance, determine the smallest number ofvehicles the traIfic
ofrcer must observe in a I0 s interva, in order to have sufficient evidence to switch
on the speed restdctions.

(3)
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In a game, players select sticks at random from a box containing a largc number ofsticks
of differcnt lenglhs. Thc longth, in cm, of a randomly chosm stick has a continuoits
lmifl)rm distribution ovcr thc intewal 17, 101.

A stick is sclectod at random from the box.

(a) Find the probability that the stick is shofter than 9.5 cm.
(2)

To win a bag of s ects, a playcr must sclcct 3 sticks ajrd wins if the length of the longest
stick is more than 9.5 cm.

O) Find th€ probability ofwinning a bag ofswccts,
(2)

To win a soft toy, a player must select 6 sticks and wins the toy if more than four of the
sricks arc shorter than 7.6 cm.

(ct Find thc probabiliry olwinninga soff loy. 
(4)
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Figure I

Figure 1 shows a sketch oflhe probability density tunction f(r) ofthe random variable x

For 0( x( 3, f(.r) is represented by a cuve OB with equation f(r)=/a'1, whererisa

For 3 ( .r ( a, where a is a constant, f(r) is represented by a sfaight line passing through
-B a'd the point (a, 0)-

For all other values ofr, f("r) = 0.

Civen that the mode ofx = the median ofx, find

(a) the modo,

(b) the valuc oft,

(c) the value ofa-

Without caiculating E(X) and with reference to the skewn€ss of lhe distdbution

(d) state, giving your reason, whether E(X) < 3, E(X) = 3 or E(r) > 3.

<2)

Queslion 3 continued
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Defects occur at mndom in planks of wood with a constant mtc of O'5 pcr 10 cm length-

Jim buys a plank oflength 100 cm.

(a) Find lhc probability that Jim's plank contains at most 3 dcfects 
@)

Shivani buys 6 planks cach oflength 100 cm'

(tr) Find lhe probability thal fc*cr lhan 2 ol Shi\'ani\ planks conl,in aI most J defccts)

ro Usinc a suitabtc appro\imalion. cstimate tfic probabilrly thal lhe tolal numbcr ol

defec-s on Shrr,ani s 6 planks is lcss than 18 
(6)

;1 ar,v?o(e) P(as s) = o.L65
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6. A shopkeepcr knows, from past lecords, ihat 15% of customeB buy an item fiom-the

disph; ncxt to the till. Afler a refuftishment of the shop, hc takes a random sample of30

customers anal finds that only 1 customer has bought an item fiom the display next to the

till.

(a) Stating your hnothescs clearly, and using a 5% levcl of significance, test whethcr or
' ' 

.rot thire ttas becn u change in the ploPortion of customers buying an item fmm lhc

display next to thc till. 
(6)
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The continuous random vadable )f has probability density firnction given by

t2
.,",_J;(,-t)(s-x) t<,<s-'"' t-'

[ 0 otherwise

(a) Sketch f(r) showing clearly the points where it meeh the)r-axis.

O) Write down the value ofihe mean, ,!, ofx

(c) Show that E(x'z)=9.8

(O find tfie standard deviation, o, ofX

The cumulative distnbution function ofx is given by

(2)

o)

(4)
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whereaisaconstant.

(e) Find lhe value of a.

r<l
1<'t<5

x>5

(0 Show that lhe lower quartile ofx, 4r, lies between 2.29 and 2.31

(g) Hence find the upper quariile of-{, giving your answer to 1 decimal place.

(1) Find, to 2 decimal plac€s, the value of& so that 
'

P(P-l@ <X < !+ ko)=0.5
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Question 7 continued
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