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1. Spany sells seeds and claims that 5% of its pansy seeds do not germinate. A packet of
pansy seeds contains 20 seeds. Each seed germinates independently of the other seeds.
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(a) Find the probability that in a packet of Spany’s pansy seeds
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(i) more than 2 but fewer than 5 seeds do not germinate, sbar i

(i) more than 18 seeds germinate. SR
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Jem buys 5 packets of Spany’s pansy seeds. e
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(b) Calculate the probability that all of these packets contain more than 18 seeds
that germinate.
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Jem believes that Spany’s claim is incorrect. She believes that the percentage of pansy
seeds that do not germinate is greater than 5%
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(c) Write down the hypotheses for a suitable test to examine Jem’s belief.
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1)
Jem planted all of the 100 seeds she bought from Spany and found that 8 did not germinate. :‘::3;‘323::

d) Using a suitable approximation, carry out the test using a 5% level of significance. SO
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Question 1 continued
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Question 1 continued
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Question 1 continued

(Total for Question 1 is 14 marks)
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2. Luis makes and sells rugs. He knows that faults occur randomly in his rugs at a
rate of 3 every 4m?
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(a) Find the probability of there being exactly 5 faults in one of his rugs that is 4m? in
size.
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(b) Find the probability that there are more than 5 faults in one of his rugs that is 6 m? in g::::;;%i
size. SRS

(2)
Luis makes a rug that is 4m? in size and finds it has exactly 5 faults in it. S

(c) Write down the probability that the next rug that Luis makes, which is 4m? in size, SE
will have exactly 5 faults. Give a reason for your answer. LI

(2)
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A small rug has dimensions 80cm by 150cm. Faults still occur randomly at a rate of

3 every 4m?

Luis makes a profit of £80 on each small rug he sells that contains no faults but a profit
of £60 on any small rug he sells that contains faults. 8
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Luis sells n small rugs and expects to make a profit of at least £4000 KO

(d) Calculate the minimum value of n S
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Luis wishes to increase the productivity of his business and employs Rhiannon. Faults o o8
also occur randomly in Rhiannon’s rugs and independently to faults made by Luis. e
Luis randomly selects 10 small rugs made by Rhiannon and finds 13 faults. e

(e) Test, at the 5% level of significance, whether or not there is evidence to support the §2:zt’§::§
suggestion that the rate at which faults occur is higher for Rhiannon than for Luis. S
State your hypotheses clearly. o
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Question 2 continued
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(Total for Question 2 is 15 marks)
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3. The continuous random variable Y has the following probability density function

6
—(y-1 1<y<?2
25(y ) y

3
f(y) = 5(4y2—y3) 2<y<4

0 otherwise

(a) Sketch f(y)

(b) Find the mode of Y

(c) Use algebraic integration to calculate E(Y?)

Given that E(Y) = 2.696
(d) find Var(Y)

(e) Find the value of y for which P(Y > ») = 0.9
Give your answer to 3 significant figures.
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Question 3 continued

12

p 6 31 5 1 A 01 2 2 4

255
Sssss
BSeteteses
EEIES
Potetoteless
Jotetetete’s
KK
Detetotesel:
Botetoteles
S
S,

066
RS
245938
SN
Sodoses

boge%te’

OO
Seeleseteds
RO
Q)
oo
SR

KO
2555

LN
aravativ iy
RRE?

065
RS

%ﬂ?
4
o

¢
%
e
1A%
02039

35

<X
1%

90500
S
CINL
LieH)
50

00090090,

000 %%

PRAY
z.‘
2

0200
KR

O
1%

%

<>
S
dSetodet
RN
2

b > %

¢
v b
RGRSEE

25
%
oot tetotetetatetetetotetetotetototetods

LKL

ORI
o o%
RELLKLS

RIS
RS

1#%?%%&%#6
K

0% 0%
LKL

!
5 5
ettt otetetetetetetetotetotetototetes

R0

‘p
XX
KRR K IR KRR LCIR KRR K

IR

ﬁﬁ%&&
8 oo
posesele’

XA
BoSe=icies
RS
socomemos
PP

o

Patatess

<
%
N
)
X

[0
XX
v

%%
KIS
fﬁ‘
o8
58

%

<
5
s

2R

<

oot
A4

A

»
.

0%
o
Fay

é?

Y e f
e

SRR

R
)
SN
5%

LS
S
SRS
35585

‘p
05008
KX
S

%
<X

25
K8
%%
eSodels

%9
deodetelst

g%ﬁ»
(00

%

3’

%%
RS

o
2588

0%

KR
K5,
SRS



>

K
X5

XK

I
KK
3%%%’

%
s
R
SN

2958
A
W8 Y
<
LXK

CREIELEREEE
SSRGS

<
&8
CRKS
55

KL

ORRAAARKARAARAKAAARKH

R
QR8s
QS
3 R
<FXSS
B
XGRS

0
208
\&
55

A
<

s

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘?
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

<
O
X
0
2625

ORAIRRARKAARARK AR AR AR AR AARA KN

0
plogets

%%
QLS

QRO
EIRIBEILS
SeS0geses
KX

SERAES
5

KRLKL
e O O O 0t

RIS
0008

RS

ot
5

oS e ot etetetetetetetetoted

K RRICIEIICIAI IR IIRKAH IR

IR

%

S5
S

<
Sl odotetotet
R

¥
23
"

1%
k!
plole!

X
LR

<

.9
5

hoses
2K
9

o

%
%

938

0
K
%
QLK
S %0

O
55
<X

OO
S lotototeds
Soetele%s
SR

Q5LIARKL

00
LS
000

oC RRHIIRILLKIHIS
XK

090,
92920002
XXX
A
KKK KA AR KA AR X A A AN

<
5%
o
4

35

0 0.0
288
RR
Do
%5
<X

%%
KRR

<

%

0%

ook

<KX <8
CRICRRIIR
SREIHEKLE

e
XSS

IS
CALICRAEA
K IXRARL
RRRKS

S totetotetetetetoted

0%
QL

5
o%

<
S
PItRntssrIestatetey B L @ 5 1AL
2 Looadoiotosoteds
SeSotetetetotetetel SRR

&
o5

2
b9t
PRtItatstatotetstotetets!

oo
S

%%

3%,

Question 3 continued

(Total for Question 3 is 15 marks)

VD A 0 AR 0 R0 0 .
Turn over »
P 6 31 5 1 A 0 1 3 2 4 urnove



4.

A bag contains a large number of balls, each with one of the numbers 1, 2 or 5 written
on it in the ratio 2:3:4 respectively.

A random sample of 3 balls is taken from the bag.

The random variable B represents the range of the numbers written on the balls in the sample.

(i) Find P(B = 4)

(i1) Find the sampling distribution of B.

(10)
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5. A game uses two turntables, one red and one yellow. Each turntable has a point marked
on the circumference that is lined up with an arrow at the start of the game. Jim spins
both turntables and measures the distance, in metres, each point is from the arrow, around
the circumference in an anticlockwise direction when the turntables stop spinning.
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The continuous random variable Y represents the distance, in metres, the point is from the S
arrow for the yellow turntable. The cumulative distribution function of Y is given by F(y) e

(O Oavir|
S
where o

0 y <0
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F(y)=11-(@+p?) 0<y<s
1 y>5 e
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(b) Find the probability density function of ¥
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The continuous random variable R represents the distance, in metres, the point is from S
the arrow for the red turntable. The distribution of R is modelled by a continuous o
uniform distribution over the interval [d, 3d] KK

11 5 i 34

Given that P| R > 3 =PlY >— SR

(c) find the value of d SR

SRS
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3 0% St
( ) KR

In the game each turntable is spun 3 times. The distance between the point and the S

arrow is determined for each spin. To win a prize, at least 5 of the distances the point is s
) 11

from the arrow when a turntable is spun must be less than ? m SR

Jo plays the game once. LR

(d) Calculate the probability of Jo winning a prize. SRS
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6.

The random variable Y ~ B(225, p)

Using a normal approximation, the probability that Y is at least 188 is 0.1056 to
4 decimal places.

(i) Show that p satisfies 145p* — 241p + 100 = 0 when the normal probability tables are used.

(i1) Hence find the value of p, justifying your answer.

(10)
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Question 6 continued
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