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1. The Venn diagram, where p and ¢ are probabilities, shows the three events 4, B and C
and their associated probabilities. v
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(2) Find P@) %
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2
The events B and C are independent. 2
(b) Find the value of p and the value of ¢ ?I
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Question 1 continued

()

‘A iqtev/ut?o-n g"
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. . 1 . .
2. A machine fills packets with sweets and 5 of the packets also contain a prize.

The packets of sweets are placed in boxes before being delivered to shops. 8
There are 40 packets of sweets in each box. =
@)
The random variable 7 represents the number of packets of sweets that contain a prize g
in each box. =
g I =
(a) State a condition needed for T to be modelled by B(40, 7) £
(1) =
<
A box is selected at random. :
. 1 a
(b) Using T~ B(40, -) find >
(1) the probability that the box has exactly 6 packets containing a prize,
(i1) the probability that the box has fewer than 3 packets containing a prize.
(2)
Kamil’s sweet shop buys 5 boxes of these sweets. %
(c) Find the probability that exactly 2 of these 5 boxes have fewer than 3 packets CZJ
containing a prize. T 9
pse~lation 2) =
- Jrerameler . =
Kamil claims that the proportion of packets containing a_prize is less than 5 =
A random sample of 110 packets is taken and 9 packets contain a prize. E
y = o
(d) Use a suitable test to assess Kamil's claim. \’ obser vod v&lue z
You should L %
(fest st H:sé-c) m
» state your hypotheses clearly x
* use a 5% level of significance
“4)
\ . .
(a) were asked pe consider the assvmpiions npc@sses
. ~ . .
l—.o "'\?dll .Id']doh va((aéle | M?fnj a Btnomn( 8
d(Ck"le{(ox Z
Leom th mplicas thet Lo khow - g
[- m c aCSv prioas < -1 ov . 2
)
Binomial Distribution g L o
Assumptions of Binomial Distribution {L\ ( mo g é f‘ { E ! “3 {0( f l\ ‘ ¢ .'\&ﬁt E
. ° kre : T
(1) Trials are repeated. . (7\
(2) All trials should be independent. . '{’a\ &‘ P ende q{ { r\« lg' -)P(; eSS o
(3) The number of trial (n) should be fixed. . . x
(4) There are two mutually exclusive outcomes in each trial, M“‘{ ‘! P (“!d 1 pl(kt{‘ \'\‘QPO'\' E

success and failure.

d@q&l:‘ of each other

‘Peobaliliéy that pecket conbaing o ptlize (s
conStaab for all packeds of sveets
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Question 2 continued
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Question 2 continued

(4) Blnom|nl HYPoT HESIS TeST
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Question 2 continued
DAY 2 Cei11vtALl REGIDNG ((I-\lc)
we reJ'u.t uhen obsecved valuet isinthe efifical fegion
.t fiad al
P(x ca) £0.08

o & 110 =/ caAsIO

fx-B91EX

Casio Classwiz Casio FX-CG50

Menu

7:Distribution

BinomialCD 2:Statistics

List F5: Dist
F5:Binomial

Write all X’s under F3 InvB

first column Data: variable

(write all thewayton Area:a

or if n is big guess Numtrial: n

high enough) P: probability

find n value

corresponding to

being closestto < a

NOTE: could've wbed Ladles in Jornnln Look (S.opabisticel
talleS)bul 4htse saly qoup o n=50 [ue ~eed az1(o)
cxlc 5iv¢g S =9
oeeifeal (Q’?h; i
(x<q) (a)
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(Total for Question 2 is 9 marks)
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onesf Lhe varia ble$ ) of 5 UK locatioans

AN L™ the Lo$S . b
3. Ben is studying the Daily Total Rainfall, x mm, in Leeming for 1987 &~ DS 2time
—_— - Pplliegc - th'Ott ARy

He used all the data from the large data set and summarised the information in the M@ y-0c4 2005 5

following table. o
Z
S
X 0 /0.1-05/0.6-1.0 1.1-1.9|2.04.0|4.1-6.9 | 7.0-12.0 12.1-20.9 121.0-32.0 =
o
Frequency| 55 | 18 8 21 17 9 9 6 2 m
<
T
(a) Explain how the data will need to be cleaned before Ben can start to calculate 7
statistics such as the mean and standard deviation. ;
2 =
Using all 184 of these values, Ben estimates Zx =390 and sz =4336
(b) Calculate estimates for
(1) the mean Daily Total Rainfall,
(i1) the standard deviation of the Daily Total Rainfall. 8
(&) z
Ben suggests using the statistic calculated in part (b)(i) to estimate the annual mean =1
Daily Total Rainfall in Leeming for 1987 ;EU
=
(c) Using your knowledge of the large data set, 1
2
(1) give a reason why these data would not be suitable, E
n
(i1) state, giving a reason, how you would expect the estimate in part (b)(i) to differ b
from the actual annual mean Daily Total Rainfall in Leeming for 1987 o
@) 2
( a) ®S S00n asS ya see {he varialdle
ve Should pay close cftoation {0 (L fﬁ(é that
aol a(l aatg velwes vill Le AwmtieCe L
~a08fcce {the 27 «f«',.lqgr(n‘,(“q) (-0 g
reiafall c0.0fmm >
2
c.befsere stoet to calculate ctaficlics such as | =
. x
MmQUR=n of S.4d need to coaverf tr values (nte =
Llfos 0-025 oc a-\a-lkiq] (g.0% ;
! > 5
[b)(|)f¢‘mﬂa for meg %
L d x
sc = X  — 3¢0 e

- 2_ 2015 ¢. ..
8¢ =9 1, (2sf)
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Question 3 continued
((l) fo(muln. fJor st andqcd deviadion
o= |gac _(&c)z

n

‘1
S ly33é Y
— = (2.195C...
JIS"l ( J
=4 3¢r2, ..
4.3 (3 s.f)
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(Total for Question 3 is 7 marks)
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. A study was made of adult men from region 4 of a country.
It was found that their h&ights werenormally distributed with a mean of 175.4 cm and

standard deviation 6 3cm. )
(@)
(a) Find the proportion of these men that are taller than 180 cm. CZD
(1) =
=
A student claimed that the ‘meaz height of adult men from region B of this country was E
different from the ihean height of adult men from region 4. m
obsetval valuwe 2
A random sample of 52 adult men from region B had a mean height of 177.2cm E'
The student assumed that the standard deviation of heights of adult men was 6.8 cm both ‘;:
for region 4 and region B. -
>
(b) Use a suitable test to assess the student’s claim.
You should
» state your hypotheses clearly
* use a 5% level of significance
“4) o
(c) Find the p-value for the test in part (b) =
(1) =)
E
(x)conside f'ﬂs keial\l: (S & Conbynadus random vafialnlt, =
‘b's ne sv ercin that jt'c morellgd use n{ & vpoemMnL oISTRIBVI[of
(knou iq the genelal formula gad chatattberictics =
of Ehe Normal diSkCibution) =
m
X~N(u, a?) od 'S’SMMcktiCR(ﬁLou‘l' MmeGa-meqdcan x

—

2 mOod
-o.fanpfﬂ:;( at ends
7 ‘Rrek vaders gives ploh‘.‘(it;a'\d
Sum¢ to 4
NOL APPLYInf THE COuTeXT oF THE QVESTION

jw )

o

H~~(nr.~a,;.9‘) z

mlane) W ovaciaece (.43 3

:

m

_/ =

o/’ E'

1.4 /g0 ‘Z’

Q nd w$2n1 notwhl valwee ](nv\ CalC CLASS w2 E
’ pCHIIE0)

NOTE: for "o'm(| yalues doeca‘é "\‘{\(‘!( 'Wlor ' Eharbk S
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\Miﬂ.j CLASSUI2-NorMmAL c.OD

P(H>133.2)=0.0281y
""“S“Hf‘;e"lqvc'o(tncc .
Eo reject autl hypoéheses
NO EVIOENCE € SvppoOrl Studeat's claeim
NOTE:conclusion aluiys €4l s about vhelher accep é ve reject

Fl, ®nd ¢thea S"ecifJ vhaé tAat <okas (0 £Le
conbext after
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that e(xea)co.02¢%

{o( LOvﬂdﬂlJ,’l(?‘.
P(Xca)-o0.02r5

J '

© Iy b
USing IWVERSE NoamAL Cealc)

area -0.025
0 68
I I I

=) calc qgiveS a=162.0%

noy for “peel crifical,need 14! guct (hat
P(x>b) 0.0y
but invelSe nocmal deals Wikh cumulative probalit

i
rlxcel=p .
S'b. ‘-{ Lave '()( )4\,'1&(4 (X iqrué into cglc Qs

~etlxce)=9.9r5
WSisg INVERSE nOCMAL 3N CACC CLASSUI2

) ACeg = .93

¢ - 6.8
m Sy v

=) calc gives - 180. 72
. (‘((.(frﬂ {(j;on K
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Question 4 continued

(C)H\R P-va\ue a[ Ine tuo-tailed Fegt wvouwl{

LQ, .'IXP V!IAQ that LO"‘IPG‘QA ulfl\ t“\'. ft

dvunj‘ the P value m?-“wal wsed in Ch|

2x0.0281Y.- -

-0.0V¢829. ..

:Wﬁmﬁ—
/

(Total for Question 4 is 6 marks)
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5. Tisam is playing a game.
She uses a ball, a cup and a spinner.

o,
The random variable X represents the number the.spinnér lands on when it is spun. (@)
The probability distribution of X is given in the followingTa (23
—|
&
X 20 50 80 100 =
m
P(X=1x) a b c d =
—'
pa
n
where a, b, ¢ and d are probabilities. ;
m
To play the game 2
« the spinner is spun to obtain a value of x ( TABLE )
* Tisam then stands xcm from the cup and tries to throw the ball into the cup
Thevent S répresents the event that Tisam successfully throws the ball into the cup.
To model this game Tisam assumes that 8
k >
. P(S‘ {X=x})= — where k is a constant 2
X
=
* P(Sn {X=x}) should be the same whatever value of x is obtained from the eninner %
—|
Using Tisam’s model, &
8 5
(a) show that ¢ = —=b e o
: ) 2
%
(b) find the probability distribution of X 2
(5)
Nav tries, a large number of times, to throw the ball into the cup from a distance
of 100 cm.
He successfully gets the ball in the cup 30% of the time.
(c) State, giving a reason, why Tisam’s model of this game is not suitable to describe
Nav playing the game for all values of X (o]
8 2
\ - .
Let's look ab the Qutﬂlnn & Pc(l-s S
. . =
Foret consider the =
=
=
X [z20) 50 |go [100 2
(73
P(x=xl a | 6 | c| & i
| ”

12
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Question 5 continued
how uve have Lhe vent S uhick is the pcaf’abilflJ ball throun
g“tctr‘fﬂll]

¢ * ; = _"—“- -
Given & cophifioncl OLs1ixasl) =
AND an intersection -
) S = )Q \Ul( o ‘( -
( Pl nf;( =i et < }fn. :utlc @

Nov (ool\inq al 4he ‘show thal' vy ree ‘c* and ‘4 ',N

kneu ve're iatorested in Ehe J‘o' g0 'aqfé of givea teble
b C

g{o“l’."\ vieth the conditign @ -let's use conditioaal
proLRLiIHJ formula

e e
P(X:acj
Subbing in X=50 tealle]
5 20 50 80 | 100
PX=x)| a b c d
P(S)fx-50] = P(Snjx=50] _ Kk
P(x=50) SO
= P(Snfx=rof) =k
b 50
x reuranJinj ko get plSafx=-se) [ ]
=pisnfxs07) = bk
o

we koo f‘com condition @ that ¢his is the same fFor
@f( x valwes in {he talle
('f we repehted the plocess iy .
X 60 ye chn pfuite tue féanl Qxpfressiong
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Su‘L'tv\j ta X=-80C(¢tslle)
PLS15x-g03) = P(Safx-g0s) _ &k

t(x=80) €o
ZP(SNnix=86]) :L
C €0

= P(S‘/\ix:goj):c_l‘

hol can etquate the tuo _Xplessiong €0

bk oy
AN €0

(_omcelh'«g the tk'¢’

avd ’ewraajiv\ﬂ fee ’c‘[kfo)

<) e =80
: 50
- 10
=)e=2y @S (efuired
s //

Q\o)j.’qo\iqa the probaki(c'h" disbeclouwtion of X' regquires you to
find the values ’_o."la"C' rq’ cu(unH] UnKVONWN i the
P'Obtll“'[v distrebution 4ab(e

o€ |20 [s"o[go, oo
I'(erl, | b I%bl d
And uting the same plocetss as in (&) fet's find similec
Qxpltesiogns -fo( d i EetmS of a
NOT/ICE pelteca £hat for ¢ final QipresSsion vas YA gad
foc ‘e’ it's th f'Mtlk«'ncj ca fﬂfm. of P(x =) 4
K X
=) dk
Co for "\ ) (0p
for ‘a =) ak
QQuQ£iq] 29

ok _ AW

20 100

d=100q
20

=) d - ¢



Question 5 continued

So nov tht talle become$

o
€ |20 5o} g0 100 =
—|
p(‘x:x‘alb/%‘ Ca =
—|
2
z
&4 _ kb :
20 ~ 1o
b= §0aq

20
= I 9
/3 0 S
<
=
=
Y o
JC [20 [ SO0 [ %0 |00 -
|8 - T
P(X:I)l (/& ‘r/zo- /J-X SQ. :
X
>

s qa o
NOW uSin fcl(oui.\J facé thebk probabeli€ie§ (n g
clabistical disticlulionS ¢atle sum Eo 4
x+Sh 0 t9a +5g

= (2-Fo =\ ‘Z’
= - 2 (o)
b e = Yis 2
=)
. from Fhig .
oC 20150 ?O IIOO ;
¥y 7
P(X:’() 2/1‘{ 5 “ § ?:E
! = 2‘/)’ >

(o

- |/sf 2r
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Question 5 continued

(c)

O =

s L/z s, b= ‘/S“' c- El/)..r'l d-%s

7

P[Slfx=|°¢) - PiS(\f)(‘:lOO() = & 0.3

Plx=100)
=)k =30

IQO

bat thea cf vere Eo Co~phee

(A’ veite <!

ey- “4&

30 _
bwt ?;’/z.)l

- Tl:S'QM'S model( /¢ Aot
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(Total for Question 5 is 8 marks)
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6. A medical researcher is studying thgZiumber of hours, 7, g)patient stays in hospital
following a particular operation.

)
The histogram on the page opposite summarises the results for a random sample (@)
of 90 patients. CZD
— -
(a) Use the histogram to estimate P(10 < 7 < 30) s
) =
m
For these 90 patients the time spent in hospital following the operation had >
—[
« amean of 14.9 hours ‘.’I..,
» astandard deviation of 9.3 hours E
>
Tomas suggests that 7 can be modelled by N(14.9, 9.3%)
(b) With reference to the histogram, state, giving a reason, whether or not Tomas’ model
could be suitable.
(1)
Xiang suggests that the frequency polygon based on this histogram could be modelled
by a curve with equation 8
=
where §
 xis measured i E
) =
. -
k is a constant 3
(c) Use algebraic integration to show that :
m
n >
I xe'dx=1-(m+1)”
' @)
(d) Show that, for Xiang’s model, k£ = 99 to the nearest integer.
3)
(e) Estimate P(10 < T < 30) using i
(i) Tomas’ model of 7~ N(14.9, 9.3%) 2
(1) o
-
(i) Xiang’s curve with equation y = 99xe™ and the answer to part (¢) ,EU
(2) =
m
The researcher decides to use Xiang’s curve to model P(a < T < b) E
b
(f) State one limitation of Xiang’s model. "
1) &
m
>
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Question 6 continued
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Question 6 continued
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Question 6 continued
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Question 6 continued
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(Total for Question 6 is 14 marks)
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