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1. Arresearcher 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

(@) Find the value of r 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)

(@) r=P(X=23) x 100 ©

(= 0-25 > 100 ¢« yse value in hinomial stols. table

11

with =4, p= 05

15 0

r

S=P(X =9) %100

= 0-375 * 100

S
S =23+50
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Question 1 continued
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2. The discrete random variable X has probability distribution

X -5 -1 0 5

P(X=x) | 03 | 025 | 01 | 0.15

0.2

where b is a constantand b > 5

(@) 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)

P |

1)

(4)

(4)

(@) EO) = 2, xP(X=2)

0!

-5x0-3+-{x09 +0 +5x0:15 + bx0-2

EX) = 0:2b-| ©

(b)  Nar(x) = E(X*) - -_E(X\

EGA) = (-9 %02 + (-N*%x0195 + (8)'x 015 + b*x01

EQX¥)= I1'S + 02" ©

Var(X) = 15+ 0-7b* - (026 -1) ©

24-9b = |15+ 0-1b> - 0-04b* + 0-4b

0-lbb™ + 0-4b -1223-Fh =0 O

0
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Question 2 continued
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3. During the summer, mountain rescue team A receives calls for help randomly with a rate 5K
of 0.4 per day. 5§§§§§§§3§
(a) Find the probability that during the summer, mountain rescue team A receives at §§o"‘:

least 19 calls for help in 28 randomly selected days. §§"~2
2)
The leader of mountain rescue team A randomly selects 250 summer days from the §§ =
last few years. s
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. §§§':§
(4)
Mountain rescue team A 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.
(4)

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 A.

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

On a Monday in the summer, mountain rescue teams A 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

®3)
(e) Write down an assumption that needs to be made for the model to be appropriate.
(1)
(0) let W = aumber of callsin | day
0. 4x98 =12 = W KHI1) expected | mean

T— oumberof calls
Pw =19) = [-Pw¢1Rd O

W\
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Question 3 continued
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Question 3 continued
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4. In a game a spinner is spun repeatedly. When the spinner is spun, the probability of it
landing on blue is 0.11

(@) Find the probability that the spinner lands on blue

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

(@)
(ii) for the first time before the 6th spin,
)
(iii) exactly 4 times during the first 6 spins,
)
(iv) for the 4th time on or before the 6th spin.
(4)
Zac and lzana play the game. They take turns to spin the spinner. The winner is the first
one to have the spinner land on blue. 1zana spins the spinner first.
(b) Show that the probability of Zac winning is 0.471 to 3 significant figures.
®3)

(O W Eeolo-1)

PUA=6) = o-l-0N" P P(X=x) = p(l-p)""
= 011 (0-8a)°
= 0-Oblg O

@D PWeS) = I-(1=01) & Ply<ax) = |- (1-p)*
T
before the b = 0- 449 ©

@) X ~R(b, 0.1

Px=a) = 0.001F4 © ¢« yse shois. tables of
. Calcwlator
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Question 4 continued
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Question 4 continued
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5. Arandom sample of 150 observations is taken from a geometric distribution with
parameter 0.3

Estimate the probability that the mean of the sample is less than 3.45

()

Creo (0-3)

L = l = |O®(—- = |
' 0-2 2 -

o?= 1-03 = 300 « g*- 1-p

0-3* Q P*

CENTRAL LIMIT THEOREM :
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N
[
0
!

P(X <« 2-45) 0-69b @

1r~

From Stats. tables or calculator
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6. The discrete random variable V has probability distribution
v 2 3 4
9 12 4
P(V =V) — — —
25 25 25

(@) Show that the probability generating function of V is

2

2, 3
G,M=t[Zt+=
W9 5 5

The discrete random variable W has probability generating function

5

2, 3
G,M=t| =t+=
PO s

(b) Use calculus to find

(i) E(W)
(i) Var(W)

Given that V and W are independent,

(c) find the probability generating function of X =V + W in its simplest form.

The discrete random variable Y = 2X + 3

(d) Find the probability generating function of Y

() Find P(Y = 15)

(2)

(2)

(4)

)

)

)

() G, ()= 2 Pv=\)t"

G (t) = A*+ 12t « 4" O
25 25 25

G, (6) = t[3 « 12t + a )

\1s s 25/

G, (£)
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Question 6 continued

G () = 2bx B [2t+

G‘;‘ 1l t'

0
M~
s u

-‘-

+ 9[22t +3\ ©

N
N
\_/
4
NG
-
Ve
|

d—
.\.

(;_;L W t‘

N
A

[«
[
/-\ — T
(2] A
e
o |os

O |w
\__/
1
Ng
=
Vo

x|+3

Gio )= a4/2 x1+3\F + lbxIx/2
\'5 5 5 \5

~—%

5

L|.x|'+ + belg

Gro (1)

5

% O

Gro (1)
5

Var(w) = 36 + 3 - (3) O

s

Vor(w) =6 @

S

.

18

P 6 91 9 4 A 0 1 8 2 4

O

PMT!

LSRR
KRS,
LRI,
SRR
G,

5
o
X
o
S0t

KRR IHR

”
%

%

KERRLEARLKEARRLEK

o

s
BRI,
oo oot e tetetotetetetotetete!

<>
s%’
5L
2
K,

<

<
5
20%%%
o
0

S22
pleles %!
Bo%e>” a%e!
2% s
P o
KEIX

e
IS

X

095 %S
< X A
SSHELLS,
G052
25

SRR
(90950509
o











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PhysicsAndMathsTutor.com PMT

( )

<

R
RSB
000

N
Sosesesed
QKKK
KK

%%
<

LR

%
SERRRKR

X

(>
002!
SN
8858
&3
K

35&'%%?

)

¢.‘§£>
%
ot

Question 6 continued

() G () = Grylt) x Groold)

G () = t* 9—t+3>1 x t

3\ ©
5 )

%%
S

255
555

<K
<X
5

0%

o0
'

S
o

9))
(O)]
(O)] ) o

J

X

t +

\
G (D) = b2
L5

OO
LN
SAIEYT
N
55

K
SRR
N o T e

.

TR

2%

%3
3

XY

X XK

oo
20205
<O

535
K S
R
55

Q5
%

295%%
GRS
0%l

<
S
bose%s
X8
29
RS

25
5
20500}

<
S
bose%s

X8
29
%%}

0
%
KR
55

55

(d) G (6) = £* = (£*)° x

SR
KL
X
093
093!

f&'o
RERRRRK

<
S
"ﬁ%
0&4&?‘
%

Q0K
295%%
S

<
SRGERS

A

A
RLRKKS

o .
O
RRERKK,

S
R
RXX5

S

bt ?3
S
S
Boss o

{ 6 . .
5=tht . o 6

e 2%
KGRI LR K
0005020 %% % %0 %%

%
CRIIIEARIKIHRK

9
2%
D

0%
A

%
X

2R
UK

0% %%

0%
000
XK
5

(X
55
So%ss
%

SR
CERREHAR

KL ’o

3\ = [35x2 x %\t O
5 ) \ 125 515

SR ARKLK

2%
XS
g%
‘wqas

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

= 0.71903 t*

06
KKK
XX

5

5555
55

25
K
poseds

5
L R
S
8920505

0%
RAKEKKL
bt

S P=15) = 0.-2903 ©

pote
e
SRXLS N
SXRXILS IS SAN
e aessies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

LKL
RS,
ZRLRRLRKLLS

bove!

(Total for Question 6 is 14 marks)
\_ J
19

VAL 0 A A0 O L0 A —
[ [ Turn over »
P66 91 9 4 A0 1 9 2 4

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PhysicsAndMathsTutor.com

r

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 x 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,: x = 1000 against H, : z # 1000

To-tailed @
Olaf decides to alter the test so that the hypotheses are H,: x = 1000 and H, : 2 > 1000 but
keeps the level of significance at 5%

He takes a second sample of size n and finds the critical region, X > ¢ 1- tailed

(b) Find an equation for c in terms of n

(2)

When the true value of « is 1020 grams, the probability of making a Type Il error
is 0.0050, to 2 significant figures.

(c) Calculate the value of n and the value of ¢
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 11 marks)

TOTAL FOR PAPER IS 75 MARKS
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