S2 TAL Juls (cpime 2

i B ) . X . . . ntichiod cnetomerg arg |4y
nanager ot a clathing shop wishes to investigate how satisticd < )
of semvice !;;.Tj.' 1(’.CCiV\:. A databasc of the ShOh‘_\‘ cUustonieis 1!
"-_ 2 :“._‘_C(“"'?,!'\i\‘/nA

} Ldentily one potential problem with this sampling frame.

()

. : C epryvien thou roeers M
Customers are asked to complete a survey about the quality of service thev teeer 5
mtormation shows that 35% of customers complete the survey.

A random sample o1 20 customers is taken.

Y Wi : ST p o1 i s camnlc
{b) Write down a suitable distribution to model the number of customers in this sampic
that complete the survey. (1)

(¢} Find the probability that more than half of the customers in the sample complete tiv
survey.
(¥A)

CQ) Not- °*\\ CuStpmer nlMU\ PU(?O/\ck aﬁsaw_
- Cu Qoo €S Moy \/\N/Q PR HeAS &

(&’) \k*@“ X = ho. oF . Cubboners _.,_v\/hﬁ Oonafue, Cwney.

X~ ((LO: O%
©)  e(xz11) = 1-p(xe10) =1- o468
Plxz) = 0-0532
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. the continuous random variable X is uniformly distributed over the interval [a, b]
Given that P(3 < X - §) = % and E(X)=4

ta) hind the value of ¢ and the value of b

(3)
(b) find the value of the constant, ¢, such that E(cX-2)=0 @
(¢} find the exact value of E(X?) 3)
(d) find PQX-b > a

sl

a1l —
Tt —2 X
la 3 Sy

@) P(3¢X<¢5) = pxes)-xed)
= Go(&) - G-)6=)

= S-u —24a - 2.

L -a by —a
o — ___2’-—— -~ | :los
&7 =) b - O -7 k. \6 a

O
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Question 2 continued

W E (eX -2)

B) Plaxb>a)= PN >-4)
- (x> 8 = p(x>Y

_ Tt
. = %X'@'" 5
_ \v4, L oplax>ey) = L
= 4 1
Q2
(Total 10 marks)
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60 people 1s taken

3. Left-handed 1 0 mple of
cft-handed people make up 10% of a population. A random samp ber of left-handed

from this population. The discrete random variable Y represents the num
people in the sample.

(a) (i) Write down an expression for the exact value of P(Y < 1)

(i) Evaluate your expression, giving your answer to 3 significant figures.

(3)
{b) Using a Poisson approximation, estimate P(Y < 1) Q@)
(c) Using a normal approximation, estimate P(Y < 1) (5)
(d) ‘Give a reason why the Poisson approximation is a more suitable
estimate of P(Y < 1)
(1

23 Y~ei (Go, OV) |
@) e(ven = Py=0)+ ()=

sz S 60/ ,K"’_‘

Gi) Q()’u) = 0. °7‘° +60(0-1) ( o- ‘1)

a
)
N\~
—<

© Yoo (6o0% 2 WAN (6, 5.4)
Cp(yer) 2 P(Wer-5)=P(z2~V.ay)

:ﬁi%i%a"ﬂiF; = P(22).9Y
Ly [ 1-a¥ = |~ ¢0-9y)
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Question 3 continued
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4. A continuous random variable X has cumulative distribution function

[0 x<0
l:c 0<x<l
F(x) = 4 41 1
—x*+- 1<x<d
20 5
1 x>d
(a) Show thatd =2
(#))
(b) Find P(X < 1.5)
(2)
(c¢) Write down the value of the lower quartile of X o
(d) Find the median of X
3
(e) Find, to 3 significant figures, the value of & such that P(X > 1.9) = P(X < k) “
)

AN 2 canner
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Question 4 contifiued
 tv=1

Q) \ L MQA/TaA'éQ_» | LP){’ M;MA/Y’ZQ\
Loplxem= ;&LDW\W-%;}’ - __2_;

mi- 6

L m=g s e

@Z) P(x>1.9)= A - fx L )
S )
= 1= =5 (" Q)L_,'__ 3.-0 148295
Pl Xék) — 0e1Y48295
5 o X o
p (Y LI)= {h =0.1483%5
= K= 0.-59% (35F)
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5. The number of eruptions of a volcano in a 10 year period is modelled by a Poisson
distribution with mean 1

(a) Find the probability that this volcano erupts at least once in each of 2 randomly |
t

selected 10 year periods.
2 |

(b) Find the probability that this volcano does not erupt in a randomly selected 20 year

period.

)]
The probability that this volcano erupts exactly 4 times in a randomly selected w year |
period is 0.0443 to 3 significant figures. ‘
(c) Use the tables to find the value of w ‘
@ |
A scientist claims that the mean number of eruptions of this volcano in a 10 year period is .l
more than 1 i
She selects a 100 year period at random in order to test her claim. g

(d) State the null hypothesis for this test.
1)
(¢) Determine the critical region for the test at the 5% level of significance.

@

S bk X= M. A_H___Qf\?p{;,*o/,/(__m o lodf Fu,;a
X~ Do 1) i — —— ]
(@) Lewol ;;.u_u\e(-—eoﬂ

=(ve32)" 03‘iqf ;
=

P T T PETIRA
L) X'=w. o éf&;}lﬂbé;;_ o gepennd |
S i e e e |

x# ~ Z ( 7D TR el
b =0) ey
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Question 5 continued
(Q) Lt V= » # erupbeas M a W
gen  Pendi. |
% .% lo ye ?m?d > 4 enrbo

] T = f’%'\’;) 0. 12/\7'6’04

p(y=y= p(rey —P(Ved =o.0ub>
S Pf=Y) = 0.0 Y¥ TO- 0301 50442
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D = S 9 w=%5
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6. A continuous random variable X has probability density function

ax* +bx 1<x<7
f(x) = .
0 otherwise

where @ and b are constants.

(a) Show that 114a+24b =1

Given that g = —

90
(b) use algebraic integration to find E(X)

(c) find the cumulative distribution function of X, specifying it for all values of x
(d) find P(X > E(X))
(¢) usc your answer to part (d) to describe the skewness of the distribution.
6 (). SF(m)Bﬂ =
o[ encald = | B0 gy
1 2
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Question 6 continued

o=  PWadtl
(W a5 { = e~

. SR
s eWs jaﬂ'r\wﬁ‘:— vl Y
: ' R %
o P ST M
=l BZpo——790 I |
AL ST S
TSR T 3R AR 230

j

=1 5 =T 4L
= 12 (s

. <l |

a e ]
)2 NP ~den'tdm, 1en e

V %aiﬁ?narks) ; |

21

A

Scanned by CamScanner



bulant
Jiakie

Question 6 continued

@) E(xy sy = 1-% Sy
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f fish caught
. A fisherman is known to catch fish at a mean rate of ,4 per hour. The number o
by the fisherman in an hour follows a Poisson distribution.

The fisherman takes 5 fishing trips each lasting 1 hour.
f these
(2) Find the probability that this fisherman catches at least 6 fish on exactly 3 0

trips. ©

g there 1s a
The fisherman buys some new equipment and wants to test whether or not
change in the mean number of fish caught per hour.

. . . - t,
Given that the fisherman caught 14 fish in a 2 hour period using the new equipmen

(b) carry out the test at the 5% level of significance. State your hypotheses clearly. @

3. Lek y: No. o Es\'\ Ca»u;\'\‘k ba Lderaen |

N pedk -

Ywbo(4) f

T0 oo one Wowr gl prbebilty Hat
ok lexk 6 BN art wgh’c i

26) = | -0PV¢eg)=|~0-2880
{)(y G) - L . o 21149 ,
LRk Y= no- of jcf‘?g‘_‘._ﬁ,.i{_: Wdﬂ’d&ﬁs\wfmn |
kel ob leest 6 Bda.
XrvB (5, o-2149)

P(X=3)x Ty X 0-UYE xoats”
0.06172 (2f)
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Question 7 continued

Qa) Lk W= po. of L campht 1
2 e /pfp;)
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