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SECTION A: STATISTICS

Answer ALL questions. Write your answers in the spaces provided.

1. The number of hours of sunshine each day, y, for the month of July at Heathrow are
summarised in the table below.

Hours 0<y<sS 5<y<8 8<y<Il 11<K<y<12| 12<y<14
Frequency 12 6 8 3 2

A histogram was drawn to represent these data. The 8 < y < 11 group was represented
by a bar of width 1.5 cm and height 8 cm.

(a) Find the width and the height of the 0 < y < 5 group.

(b) Use your calculator to estimate the mean and the standard deviation of the number of
hours of sunshine each day, for the month of July at Heathrow.
Give your answers to 3 significant figures.

The mean and standard deviation for the number of hours of daily sunshine for the same
month in Hurn are 5.98 hours and 4.12 hours respectably.

Thomas believes that the further south you are the more consistent should be the number
of hours of daily sunshine.

(c) State, giving a reason, whether or not the calculations in part (b) support Thomas’
belief.

(d) Estimate the number of days in July at Heathrow where the number of hours of
sunshine is more than 1 standard deviation above the mean.

Helen models the number of hours of sunshine each day, for the month of July at
Heathrow by N(6.6, 3.7%).

(e) Use Helen’s model to predict the number of days in July at Heathrow when the
number of hours of sunshine is more than 1 standard deviation above the mean.

(f) Use your answers to part (d) and part (¢) to comment on the suitability of Helen’s
model.

(a) We are thae  FEycn s 15units wide - 11-8=3 LE:Lem
The area 0f 8syctl is 1.5¥8=12¢m" for 8 freq. — 12:8 4cm‘=%=%hoar
For O¢yc¢b:

(5-0)*'-2=2.5cm. width
Freq. 12 hours -}%= 18cm*
B < v2em height
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Question 1 continued o%
(b for mean:
g = 205.% = 6.63
‘j 3
(-0( D
- 1”"1‘ e - s
(4 -\/T-g -‘/13.64—46... 3.69 to 35
w© for Heathrow is higher than Hurn and is smaller , hence Heathrow is
more relioble.
Hurn is of Heathrow .. his belief is mot supported
() DX+ 0
=598+4.12
:10.3 hours
We have to use
Ve class Douhds)
8<y <M | & 1t's within tis class!  § s M
8
r # of days.
x=-5 -3 x = u-lo.‘i) X8 +5
8 3 3

%=6.86—> %t days (round up)
(€) H— & of hours
PC(H>10.3) = 0.15865

to got # of daySin July:  31%0.15865= 4.9 - (5 days

(§) 4.9 <6.6 50 the model may Mot be Suitable as the mean we gotsi moi the one swe used

(Total for Question 1 is 13 marks)
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2. A meteorologist believes that there is a relationship between the daily mean windspeed, w kn,
and the daily mean temperature, # °C. A random sample of 9 consecutive days is taken from
past records from a town in the UK in July and the relevant data is given in the table below.

t 133 162 | 157 | 16.6 A 163 164 | 193 17.1 | 13.2
w 7 11 8 11 13 8 15 10 11

The meteorologist calculated the product moment correlation coefficient for the 9 days
and obtained » = 0.609

(a) Explain why a linear regression model based on these data is unreliable on a day
when the mean temperature is 24 °C

(b) State what is measured by the product moment correlation coefficient.

(c) Stating your hypotheses clearly test, at the 5% significance level, whether or not the
product moment correlation coefficient for the population is greater than zero.

Using the same 9 days a location from the large data set gave 7 =27.2 and w = 3.5

(d) Using your knowledge of the large data set, suggest, giving your reason, the location
that gave rise to these statistics.

(@) 1t wowld be extrapolation as 24°C is not withindaca. range
(b) The Uneow association between w puna t

(c) Hypotheses

Ho: p=0 critical value:+0.5822

H,: p>0 0.58). <0.602 hence theve is sutficient @uidence to reject
Ho - Thereis evdence that the PM(( is
louger thon 0.

() The higher mean t suggests the (Ocation is Overieos and not Perth.
Howevev the wind speed @ is lowev, suggesting it’s not dote to an oceon. - Beijing
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Question 2 continued

(Total for Question 2 is 6 marks)
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3. A machine cuts strips of metal to length L cm, where L is normally distributed with
standard deviation 0.5 cm.

Strips with length either less than 49 cm or greater than 50.75 cm cannot be used.

Given that 2.5% of the cut lengths exceed 50.98 cm,

(a) find the probability that a randomly chosen strip of metal can be used.

Ten strips of metal are selected at random.

(b) Find the probability fewer than 4 of these strips cannot be used.

A second machine cuts strips of metal of length X cm, where X is normally distributed
with standard deviation 0.6 cm

A random sample of 15 strips cut by this second machine was found to have a mean

length of 50.4 cm

(c) Stating your hypotheses clearly and using a 1% level of significance, test whether or not

(a)

the mean length of all the strips, cut by the second machine, is greater than 50.1 cm

L~N(p,0.5*)
that
P(L> 50.98)=0.025
Let’s convert to ,N(0,1%).
50-98-# . (n(0.005) =1.9¢
0.5

W= 50.98 - 0.501.96)

Q=50
P(49< L ¢50.35) using  N(50,0.5%)
=0.9104 — 0.910 to 3sf

(b) S wop strips that can't he used

=l (a) we got

p=0.910 that a Strip com bewused!
p thox o strip cant beused s 1-0.910=0.09

S~ Bl410,0.09)

P(Ss3)=0.99116 —> 0.991 to 3¢
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Question 3 continued

crThis part tores aloowe " 000" e will wse X (sample mean) vaxioble
formulo &u Snm()\e Moan, :

Xe N, 6) —> %~ Nl )

\4]

ente.rl"’ =0 into yourcalculator.'

— Apply The formula Vs {15

X~ N(504 06 —> X ~N(soy 28°)

meﬁsgm&wwi
-~ Hypotheses P(X> 504) = 0.02645 0,01 - 50.4 dows fall in W ciicd oo

= cent evi
Hy: p>50.4 to veject Ho and that the mean
length of Strips is gredrer tham 50.4.
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s (Total for Question 3 is 12 marks)
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4. Given that D,
P(4)=0.35 P(B)=0.45 and P(A N B)=0.13
find
(a) P(4" [ B')
(b) Explain why the events 4 and B are not independent.
The event C has P(C) = 0.20
The events 4 and C are mutually exclusive and the events B and C are statistically independent.
(c) Draw a Venn diagram to illustrate the events 4, B and C, giving the probabilities for
each region.
(d) Find P([BuU CT)
(o for "Given":
A B
0.2 0.32
0.33
A B A B P(A"1B") = "LRNEJ
. 0.3
0.55
0.33 0.33 -3
5
(b for evewnts:

PaYxpB) = ¥ _x 3 -8 . prappy=52
0 20 400 400
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Question 4 continued

(W

td)

A 8 C
o on 0.u1
/
022

As B and C avw

for evewnts:

/

1-0.2L-013-0.23-0.09-0.11 = 0.22

B4

P(BVC) ©& shaded in
We want eventhing except this area..
S A-P(BUO= 1-(0.13+40.23¢0.09+0.1)
®41-0.5
=044

(Total for Question 4 is 10 marks)
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5. A company sells seeds and claims that 55% of its pea seeds germinate. @,

(a) Write down a reason why the company should not justify their claim by testing all the
pea seeds they produce.

A random selection of the pea seeds is planted in 10 trays with 24 seeds in each tray.

(b) Assuming that the company’s claim is correct, calculate the probability that in at least
half of the trays 15 or more of the seeds germinate.

(c) Write down two conditions under which the normal distribution may be used as an
approximation to the binomial distribution.

A random sample of 240 pea seeds was planted and 150 of these seeds germinated.
(d) Assuming that the company’s claim is correct, use a normal approximation to find the

probability that at least 150 pea seeds germinate.

(e) Using your answer to part (d), comment on whether or not the proportion of the
company’s pea seeds that germinate is different from the company’s claim of 55%

(@) The seeds wewld be destroyed by tius process So they wouldl have mome left v sell

(by S = ¥ of seeds that germinate

S~B(24,0.55)
T—> B of troys with ax leatt 15 germinating
T~8010, p

p= P(S315) = 1- P(S s14)

= 0.299\4
P(T25)=-0.148*...—> 0.149 to 3s{

(0 nis lovge and p close to 0.5

(dy Y~ B(240,0.55)
for binomiad : np 240%0.55 = 132
for binomiok: ppla-p)  132(1-0.55)=59.4
X~ NG32 , {524 )
P(%X21494.5) = 0.01158 —> 0.0116 to 3sf

150
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Question 5 continued

(Total for Question 5 is 9 marks)

.

TOTAL FOR SECTION A IS 50 MARKS
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SECTION B: MECHANICS

Answer ALL questions. Write your answers in the spaces provided.

Unless otherwise indicated, whenever a numerical value of g is required, take g =9.8 m s
and give your answer to either 2 significant figures or 3 significant figures.

6. At time ¢ seconds, where ¢ > 0, a particle P moves so that its acceleration a m s is given by
a=>5ti— ISt%j
When ¢ = 0, the velocity of P is 20i ms!
Find the speed of P when ¢ =4

S YIUV SIHLNI SLYMION OQ:

To gt veloaty from OcceRevakion we veed to mtegme M

V‘-j&dk'j‘iti-l’ﬁij % Simple_Integration:
I‘X“dx N anﬂ*c
s n
=54 154% ) «e
2 3
T

Substiture t=0, vz 20i
. 2
20i = ':_‘r(n)‘u =100)*; +C
c=20i M

G o

:
=( & +* | - T
v (.3.1: 420)1 - |10t

Substitute t=4: s
v= (S 20)i- 1004)7]
V= 60i-80) M
To get the we need o calculotke the magnitude,\v\,us'mgtm ?‘jthmsoms’Theorem
Ivi= | 60%(-80)" 14

Speed = 100ms’ Al
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Question 6 continued

(Total for Question 6 is 6 marks)
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7. A rough plane is inclined to the horizontal at an angle a, where tan a = — .

A particle of mass m is placed on the plane and then projected up a line of greatest slope
of the plane.

The coefficient of friction between the particle and the plane is u.

: . . 4
The particle moves up the plane with a constant deceleration of — g.

(a) Find the value of u.

The particle comes to rest at the point 4 on the plane.

(b) Determine whether the particle will remain at 4, carefully justifying your answer.

tonot=

M
o g
s X
n "
m‘WWI'P

to) Diaaram

‘o%% KX Verticany. Asit’s not movin_, in the Y-axis we Use

& p
R = =4

M ‘ "

M hoviz-onta(lg.Sinu it’s atceleraflhj ure

. = —“_'.
l turn axs ‘ 5 mq
s __?f.? L, Cinte its moving , " is maximum . " =pnR

o A
AN : =

wip 3

mg  cancel m]
|4.=*L value of @
(b) Dingram

L At Point A, the friction will oct upwards Since opposes
LS Pl the tendency b move and od A the parbcle will tend to slide

%/ down dume b the Component of the weight.

//":15 -—mgx&-_’l
ol -3_’”9

Since —mg >M9Y the force olown the plane it rges than
omd the pavticle Slides down (does not remain at A) |
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Question 7 continued

(Total for Question 7 is 8 marks)
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8. [In this question i and j are horizontal unit vectors due east and due north respectively|

A radio controlled model boat is placed on the surface of a large pond.

The boat is modelled as a particle. w T E

At time 7 = 0, the boat is at the fixed point O and is moving due north with speed 0.6 ms'. ¢
Relative to O, the position vector of the boat at time ¢ seconds is r metres.

At time ¢ = 15, the velocity of the boat is (10.5i — 0.9j) m s~'.

The acceleration of the boat is constant.

(a) Show that the acceleration of the boat is (0.7i — 0.1j) m s
(b) Find r in terms of ¢.
(¢) Find the value of # when the boat is north-east of O.

(d) Find the value of # when the boat is moving in a north-east direction.

tarat t=0, ‘\!elocitH:
N

T
W TE - povaied to 9 (i-comp=0') *+ Speed = 0.6ms'
s Hence ot t:0, v=(0.6j) mi’
Now wuse Use
-4
w= (0.6))ms' (10.5-0.9) ) = (0.6)) + (pi+q)) =15
v = (10.51-0.9) Y ms’ Components:
a = Cpi+gyims’ 10.51 = 0 + 15p
t=-15 P 0.5 -0.%
\S .
-0.9;=0.6j 1159)
=0.15) = + 154
9= -0.1
Hence o= (pi+q)dms* = (0.3i- 0.1 m§*® chown
Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
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Question 8 continued 'o%
th) Use
r=vy (s) Use
w= (0.6)ms"
v = (10.5i-0.9)) mg’
a = (0% -0) Y mi' = 0.6j¢+1 (0.4 -0.1j)t"
t=-15
[T3) N IDDM' i and 4 components ef rto get i:
Lot = 0.66 -0.05t "
SE 0.35t" = 0.6¢ - 0.05t*
0.4t" - 0.6t =0
t(04t-0.6) =0
t: 0, =153
(d) As mow itS Moving in the north-east direction,we have to get anequation for v at time +.
Use
r=r (s Use
W= (0.6)ms’
Vv mf V=(0.6)) + (0.3i-0.1)) ¢
a = (04 =01y ) mi'
t-t i_and 3 components ef v to get i:
0.%it= 0.6)-0.13t
03t +0.\t =06
0.8t=0.6
t=% : 0.35
(Total for Question 8 is 10 marks)
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Figure 1

A uniform ladder 4B, of length 2a and weight W, has its end 4 on rough horizontal ground.

The coefficient of friction between the ladder and the ground is % .
The end B of the ladder is resting against a smooth vertical wall, as shown in Figure 1.

A builder of weight 7W stands at the top of the ladder.

To stop the ladder from slipping, the builder’s assistant applies a horizontal force of
magnitude P to the ladder at 4, towards the wall.

The force acts in a direction which is perpendicular to the wall.

The ladder rests in equilibrium in a vertical plane perpendicular to the wall and makes an

angle o with the horizontal ground, where tan a =

N | L

The builder is modelled as a particle and the ladder is modelled as a uniform rod.

(a) Show that the reaction of the wall on the ladder at B has magnitude 3.

(b) Find, in terms of W, the range of possible values of P for which the ladder remains in
equilibrium.
Often in practice, the builder’s assistant will simply stand on the bottom of the ladder.

(c) Explain briefly how this helps to stop the ladder from slipping.

-

sl_‘ *
5
o= =— =2 s CoSAK = X
wed 2 ek
Sind = 2
. d m
o) D(_a.gmm
g We wit t%e moments about A: ¥ We toke moments aboux A
”"'\:wf(omdue ZMp=0 W because this way, the perpendicular
—tove
to builder £ + Ll Weoso= 26 distance to R,Fand P is 0.
J
AlAY + AWt =9 So_we don't need to consider R,
r Vo ] .
and P makang our moments
N +2BW =105 1Y Equation ruc Simpler.
A A1 30w. s §:3W hence shown
P 10
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Question 9 continued o%
(b) Diagram " ZFy:0
=W+
g ekl @
2a At Umiting equilivium F=pk
F=1 =
{ e 8w =2w
w 2Fx=0
a
4 ) Pow 5+ = Prye Pmin S ="=Py,
l \I 3W +2W = PMN 3W‘7.W L PMi!\
P max. P m‘m./ Pra = W Prin = W
/;P > When Facts A
i " towards the woll Hence the ronge of values of P:
when Fis away W <P<sw

from the wau

() M(A) doesr Mot change as in eithev case P's pevpendiculox distance from Ais 0.
R will increase 0n there oure move forces downwowols now (P + W+ FW).
As RT , Fay also incveases, so the ladder doesn't S\ip.
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Question 9 continued

(Total for Question 9 is 13 marks)
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10.

U.S.mm Um !
N
0, a_
“ULos«
18m
S Sea level
36m
Figure 2

A boy throws a stone with speed Ums™' from a point O at the top of a vertical cliff.
The point O is 18 m above sea level.

The stone is thrown at an angle a above the horizontal, where tan o = % .

The stone hits the sea at the point S which is at a horizontal distance of 36 m from the foot of
the cliff, as shown in Figure 2.
The stone is modelled as a particle moving freely under gravity with g = 10ms™

Find

(a) the value of U,

(b) the speed of the stone when it is 10.8m above sea level, giving your answer to
2 significant figures.

(c) Suggest two improvements that could be made to the model.

3 Isl_\4‘l.
SiNA =

w|wa|
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Question 10 continued

() wotion b motion A+
S=uX g=-18 Use
36=Wtcosa W= USine
W= %u,\'. o= -0
45 -t =t
= t

—18 tuswno + li(-toyc"'
-\8 = %ut— 5t ,
o
+45 - 4_5: w
e (")
w'= 5x45
W= 225
U= x\s
..Value of W=15

(b) To get the we need to gt both components

wotion motion o+
s= -%1 Use
WCOSK = |5x%=|2m}' w= USing = \2’:%-%
\VACAY; vtz 9% 20100¢-3.2)
= -10

V=15me'
to 9ot the £rom the two velocities :
vl = -\’ll‘+\$‘
= -\’364

=19mf’ to 250

Use

(c) =>Include wind effect
= (onsider quv vesistomce
— consioler shage of the Stone
= considex Spin of the Stone
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Question 10 continued
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Question 10 continued
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(Total for Question 10 is 13 marks)

TOTAL FOR SECTION B IS 50 MARKS
TOTAL FOR PAPER IS 100 MARKS
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