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1. A researcher is investigating the number of female cubs present in litters of size 4
He believes that the number of female cubs in a litter can be modelled by B(4, 0.5)
He randomly selects 100 litters each of size 4 and records the number of female cubs.
The results are recorded in the table below.

Number of female cubs 0 1 2 3 4

Observed number of litters 10 33 33 15 9

He calculated the expected frequencies as follows

Number of female cubs 0 1 2 3 4

Expected number of litters 6.25 r s r 6.25

(a) Find the value of » and the value of s

3)
(b) Carry out a suitable test, at the 5% level of significance, to determine whether or not
the number of female cubs in a litter can be modelled by B(4, 0.5)
You should clearly state your hypotheses and the critical value used.
(6)
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2. The discrete random variable X has probability distribution

X

-5

-1

P(X=x)

0.3

0.25

0.1

0.15

0.2

where b is a constant and b > 5

(a) Find E(X) in terms of b

Given that Var(X) = 34.26
(b) find the value of b

(c) Find P(X* < 2 - 3X)

4y

C))

C))

RILLKL
09090 % %%
RS

CRXKS
oteteted

RIKE

QRS
S Seotele!
RIS
QSRR
plotototores

3
255
09

oo %

RRRRLLS
%S

<>
200 0.0.0.0.0.9.%
IRIRLILIIRL

55555
28

Besasesatatetete!
3
%5
5

X
5
o0
S

XK
X
%%
X RKRKKKX
29%0%0%0%¢

XRRKKRL

25
25
%
o2
o~
%
25
%!
25
002!

QLR
&
0o
XK

o
X5

XX
o

X

X

o%

XX

oS
5
5%
o2
o2

<

<
55
NS5
X
o

9

o
25
b2t
s o9 l8
o 0% 2 o8
X ERRLLR
2R
QKKK
R
LRHLK SRS
LS, Dosasesetess
2% e Setotetel
LRHLK SRS
IS, S,
K SR
IS, SIS,
SR SR
G, Dosaseseess
K SR
QKKK DeSototetels
&K 0RAIL
5 ﬁgg
P

®
<8
SR
oSl
SIS
Lt
=

d A
< IR e
SRRRRKL
SRRRRRRLLELS

5
RS

2?
LR
576%6%7¢
KK KK
Se2e0e0%%

XY
et
SRR

S
ol % ¥
<}
KX
R

dotodedototetoteteteds
OO0

SRR KKK
R S teotetel
R s
QLR IR
IR SKKK
S BIKK
ZRRLRE LILRKL
SRR K%
LIRS SRR
GRS SRS
25K 2K
SRRLKS IR
SRXRKS BEILKK
IR SKKK
QI LIKK
2GR 2K
CRRLLS IR
SHXRKS B
2K dSetotete!
IR IKKK
XK IRRRIKS
ERLLR
Doasesetes
dSetotetel
KK
2RI
K
ERLLR
KL
KKK,
S Setotetel
s
Fasos - T

bose!

&
AL
3K S
SRS

2%
SR
Degotetele’s



SR o \
2RIKS
40505050%0% e
S0RLRL QLR
KKK 25K
2R 2R
2RI 3RS
%5
SRGLLRS $XRRIKS u i i u
SRR 230K 1 1
2R 2R
KRR SRR
SRLLLLS S

000
2K
ol
A Oo%
S
P05

XS

Pasetetetose

\RE
Wy

Sobol

XK

okoces
e2e%e%

L]
XA

<)

SRS
KA
AN
%%v&)‘..
=
S

o
" =
RIIARRS
LR
dosaseseses
IR
GRS
KRR
LR
L
KRR
LR
LIS
KRR
SRR
LIS
KRR
S0RLRL
SRR
L
KRR
SRLRL
SRR
LS
RAILRL
SKIGRR
05 e 00 5
SN XS 0%
CUBRL X NS
SSPNKS 150
& ALP
955 & Jo%et 09 93]
SRR 055
XX 5>
5% o0
PO ]
&5
O
o Vs 059

e
X

SPPPE
CRAIIXD
KRS
o30=le%
QB

- 3%
<5
o
%
X
:’:’03&
SRR SRR
KRS RS
KRR SRR
SRRIIE SRR
KR 2GRS
SRRREKS SRR
&5 35S
KRRRLK R8s
SRR SRS
2RI 250K
355 255
SIS I
LRI SRS
2GR 250K
<5 255K5
SRIRRKS KKK
SILREKS SRR
SR 20K
KERREK LRI
ILRIKS SR
SR S0
25 0L
SRIRRKS RHKKS
SRR SRR
R IR
120308 S8R
L
o
% v 2 L
-4
25 S QSONELS,
S OKS SSRELS
9% @ 1008 SIS
kS S
e >
X
<
9 298 D08, e o]
SRS Soswetet
00 %08 Do ]
IR LS
5 SIS
& ave
- ¥,
o .
<) ']
2SS oogadl
Sy &
SOOI QS
eSS 05 g,
090 —=J0So B oo wolel

XX
20058
(03
5o
620

¢
%
"
\l
AN
(oted
2R

>4
53

o
XX

<
<
L
b
o
&

S5,
SIS KLGEL
&%
KATRS bose, & ot
% Fale%e! LS,
35 20! SRS
SRS SRS
00 ot bo%e! &%
% Sl
KIBLKL SRIKEK
Sototetels QKKK
e Setoteel dletodes
KIRREK LRI
Sototetels SREEKK
2K Sotetotoe!
%ﬁ%&‘ &%ﬁ%& 1 1
LXK KHLLR (TOtal for Questlon 2 1S 9 marks)
R Sotetotote!
SRR KRS
Setetee SRRLLRS

5
(. Turn over »



3. During the summer, mountain rescue team A receives calls for help randomly with a rate

of 0.4 per day.

(a) Find the probability that during the summer, mountain rescue team A receives at
least 19 calls for help in 28 randomly selected days.

(2

The leader of mountain rescue team 4 randomly selects 250 summer days from the
last few years.
She records the number of calls for help received on each of these days.

(b) Using a Poisson approximation, estimate the probability of the leader finding at least 20
of these days when more than 1 call for help was received by mountain rescue team A.

C))

Mountain rescue team A4 believes that the number of calls for help per day is lower in
the winter than in the summer. The number of calls for help received in 42 randomly
selected winter days is 8

(c) Use a suitable test, at the 5% level of significance, to assess whether or not there is
evidence that the number of calls for help per day is lower in the winter than in the
summer. State your hypotheses clearly.

C))

During the summer, mountain rescue team B receives calls for help randomly with a rate
of 0.2 per day, independently of calls to mountain rescue team A4.

The random variable C is the total number of calls for help received by mountain rescue
teams 4 and B during a period of n days in the summer.

On a Monday in the summer, mountain rescue teams A4 and B each receive a call

for help.

Given that over the next n days P(C = 0) < 0.001

(d) calculate the minimum value of n

€))

(e) Write down an assumption that needs to be made for the model to be appropriate.
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r

4. In a game a spinner is spun repeatedly. When the spinner is spun, the probability of it

landing on blue is 0.11
(a) Find the probability that the spinner lands on blue

(1) for the first time on the 6th spin,

(2)
(i1) for the first time before the 6th spin,
(2)
(iii) exactly 4 times during the first 6 spins,
(2)
(iv) for the 4th time on or before the 6th spin.
“4)
Zac and Izana play the game. They take turns to spin the spinner. The winner is the first
one to have the spinner land on blue. Izana spins the spinner first.
(b) Show that the probability of Zac winning is 0.471 to 3 significant figures.
3)

10

XX g
S XK
X KKK KK X X XX
SIS,

*.,273

R




255

0% %
GRRR
o203
IR
35

65%0%%
29
KL
2RI
RS

09090902090 %%%%
:.000.
X

S5,
2R

o
%%

RRRRX,

28
betete!

0% %
GRR QR
Stotetotetetotets!
Sateteseseseseseteteteteses

RIS

D osesetetetetes

036%%%

o%
Q@
d

R

%%

oo 7 &

W B CEN
RIS

KR IKRKIRERLKIKKL

X
9%
000

X KKK

050%% % % % %%

SIS
O0RRRRRII
2558
SRLERRRS

X XK KX

XX

KRS
SRR

090%%0%%
XX

XX
X RREIKRERIKRKRL

5005

o205
RN,
RRLLLLLLLS
Sasasetetetototototes
LK

Dgaseceseesed
LS

o
oS

0%0% % % %0 %00 % % % %%
R

XHRHRHRXRXRLS

2
o

XX

NS

< >
oo
RS

0

Q

XX

&

293
RS
2950598
KW,
3RIERTRR
CRRRLRRK

S
$99.9.0.0.0.9.9,
KKK
XK KK
’0’0’:’0’00
X XKAKAXKX

X
O

050505 % % % % %%

SoSotetotete!
dootetotete!
28
o
2RLR

X
553
RRXX

oS
0%
255
posose:
R

33
35
X5

S
KKK

SRKK
e
0020002020200 %% % %%
Sasasesesetotetetotototess
%
0RRKS

0%%% %% %%
SRR
XX
X
SIS

dogetedes
X
pasasesetetesototototoss

oo

%5

0202050 % % %%
3%500
bodetotels!

o5
O
XX
&

2L

%!
28
QIR
2%
oo
P%62e%!

X
X

SSodel
oo
0%}
ee%

...0..0.000000
XK
X XK
25055
XOKKAKKH

%

35

%
L
L
QL

%
0!
o
5

385
RS
KKK

S

¥

R
ol
1008
A s
3%
55

e
%

Q

0
0%
KK
=N
R
3
o2

X XK

QA
PSoseteteses
0%% o)
o e
00593

020200

o%

X

0.
0

55

%

XXX
5%
35

%%
XX

X

XX
B

09

%
%

02

%!
098

2

%!

9%
S0
0'0
0.0

X
’0.0.0.0000
SR
REKK
X XK
XK

096%%
<
%%

X

OO
oS

0!

000

0t

¢
3!
255

8
&
0203
Do%ed
XX
%!

%S
0
6%

O
RIS
RS RRRRS
Weodetotetetotetotet
QIIEIEKKK
HRHRRRRRLS:

<0
o

06K
ofogetels
=
A0S,
KL
RRXKS

%
X

prece
%
KRR

(3

0%
2888

X
e

0%
XL

6
X
%
%2
A
r
%
oo’

K
e
S
Kosotl
X X
XK

X
2092058
% &
K
eIt
%%

%%
X

9

X X

04’;:
e

%
o2’

r

Question 4 continued

1

Turn over »



r

Question 4 continued
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6. The discrete random variable }" has probability distribution

y 2 3 4

& : \

9 12 4 =

PV = Z | = | 2 '
r=v) 25 25 25

(a) Show that the probability generating function of V' is

2

2 3
G=r|=t+=
) 5it3
(2)
The discrete random variable # has probability generating function
5
2 3
G ()=t|=t+=
A1) 5 5
(b) Use calculus to find
@) E(W)
(2)
(i1) Var(W)
“4)
Given that J and W are independent,
(c) find the probability generating function of X = V' + W in its simplest form.
(2)
The discrete random variable ¥ =2X + 3
(d) Find the probability generating function of ¥
(2)
(e) Find P(Y = 15)
(2)
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Question 6 continued
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7. A machine fills bags with flour. The weight of flour delivered by the machine into a bag,
X grams, is normally distributed with mean ¢ grams and standard deviation 30 grams.
To check if there is any change to the mean weight of flour delivered by the machine
into each bag, Olaf takes a random sample of 10 bags. The weight of flour, x grams, in
each bag is recorded and X = 1020
(a) Test, at the 5% level of significance, H : u = 1000 against H, : = 1000
“4)
Olaf decides to alter the test so that the hypotheses are H: 4 = 1000 and H, : z > 1000 but
keeps the level of significance at 5%
He takes a second sample of size n and finds the critical region, X > ¢
(b) Find an equation for ¢ in terms of n
(2)
When the true value of x is 1020 grams, the probability of making a Type II error
is 0.0050, to 2 significant figures.
(c) Calculate the value of n and the value of ¢
(5)
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(Total for Question 7 is 11 marks)

TOTAL FOR PAPER IS 75 MARKS
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