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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<5 5<y<8 8gKy<lIl 11Ky<l12

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. M

0.) Fmguemv DEVtS'J'y = F"?Mhtn omd Fveg Oensiby | = Heignt )

WidHn, Freg Density & Heigut &

freg. Densityl: R €8 &l | Fey =3 Width = 11-8=3
Freg. Dhmsity 2: 044285 | Freg * 13, Width = 5-0 =5

freg. Densiy 12 3 and Frep. Density 3 = .%.
3

= /32 % = M= R =73, O
2/5 W )3 2 — -

Widhh  of S22l = 1Sem: 3

=) l’s/3 E |
0¢Yc§ = §x5=-§=5 = Width is 25em (1)
“as
b) Mean ¢ S(-awlw-J, Rviokion :

we heed P fid Ho midpint of each miervol :
9.5, 65,95 , 15,13 (midfowds v coledator) O 0)
1, 6, @, 3, 2 (Frequencies) Moy, = G'EEWM ond Standawl deviatiou

= 3.§jcm
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Question 1 continued

= 5.93

<)
* M= 6.63 Hurw -
o = L)L

HeaMrow,
O = 3.69

For o lowev Standayd deviokion doda will be  MoR  consisted.
=) Tk nwmwy  f hows of daly Sunshine s mo  consislent at ©
Heothor , bub Hum 15 Quwiher Swdh  Jhan  Heabhrow, So heefore Thomas’

bedef is  net  Sugordel. 0,

d) fov Moo, =663 ond 0= 3.69.
| Stondard devielion obowe H megn ¢ U+ 0 = €.63+ 3.69 = 10.3a.

HeVeld and 12€Y )4

Dinee 1>10.32,a MR chsewodions wn the
must b grole thon 1032 (3 and R chsenodins  Fespechively).

BSYSU ,we heed o eShmole how moamy obvevuakions am i HNS greup

Ond OR 9@1& than 10.32..
ch!lNukous (Ahtch

©
L-1032 xT = 1.3 =) W& eblinedt hat ther s 13

3
o opaw e 32, = L3e3+a =63 =7 day @
o —

e) N(6.6,37), U=66, 0 =37
=2 2= XI-M = 10.32-66 = l.ooOSH , D(mlo.aa) P> V)
I- P(X¢1) =)-0.3m..

o 2.7
= 0.159.QD

]

=) Numbev oJ: dﬂUS = 3)r0.I5q9 = L‘-'L_"-“QS@

f) Pook d: M < 6% dus, fub @ : m=4 dos. 63 F4 =D The model is Dot Suiable
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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 | 15.7 | 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  =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.

0) Linear Regmsion Ryuins us o extefelale data,
We  Know™ Hhob we haw fo extmplate e mo dede is gien fv
c. e Ungw that Qx.‘hnfolwkg Con be  Unweliable  hence o lineas

Vegression will bo  Unnliable O

b) prodwnb Mowment Cowelodion Coefficient Measuves the \ineav
asyciolon  bfuren  two Variokes.
In ow o3, upa haw e lieaw Oddeciodion  belueen daily mean
\deapu.&. ,w and e Juily Mean |-empm.}m s t.@
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Question 2 continued

C) oL = 0.0
Om Sided Test
Ho: Pz0 Us. H,: P20 Q@ X Crifisl Volue %
* Droduck momeut Covmtodion
n: 9 doby fobe in e formuln Sheet.

=% 0.05 =) from table e cribel Vol = 0.5%523 O
M fn b”ﬂ"ﬂ"‘d/m were fold  that U= 0.609.

<) (=0.60120.5330 =7 We reject Mo , ond Hhis fyeans Hol we cun

Conclude thal MR (loduct Moment comelatisn cosfliciomt IS Qreaes
Han  Zere. O

d)
L(uay, doda Stk :
*this will not o te UK Since the  fempendwe 1> Teo by
* Oplions 0w ﬂ'.rﬂm Eegins o Jacksonville

°* exclude ferdh Tince s Tuly, it will d¢  winkew fher
ond thus it went be hat hot

¢ Nimi S {ow (65) =Y Not heav HR Sea.

=) We  Suggest Hot Hr  locatien s Bz:;,ia.@

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

O\) Romdm Variable L~ N(}[ ,0.5‘) ,0~=0.58

P(L>850.9%) = 0.03a5s © [ Find the  mean (u)
Bl Find She  probability (P(ud cLe50.75))

2-Seop = X-M =) [96 = 50.AF-U =) SHA¥-p; = 1.96x0.5

|-0.025 v G-s U= 50.9%-1.96x0.5

i M=49.97 = 50 cm @
—

look on tabh /

ov &o on coliulodov @

2> L~ N(80,05) =Y PMa<L<s0.78) = P(L<5035)-P(L<ha)

P(L¢s0.35) = P(?, ¢ %5;5") = P 21.8) = &(5) = 0.9332

P(L<wa) = P(14 “:':°) : P(2<-2)- I- 8(3) 00928

=> P(h1<L280.38) = 0.9332- 0.08.3% = 0.9j0 O

—
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Question 3 continued
b) Ahe  prbbilty thob o Ship commt be used wil bb  equl to
)- O.QIO* (0-‘!(0 was ow answer to Port a)

Now, ijf e leb X & G fandowms Vool  Wwhih clenokes e numbw of s
that connot bR e Hen wW'R 8oin5 e haw Fhat K > bl'nom,'ajé,
didvibwbed , \with =10 and p= 009, (1-0.910 =0.09) %

=5 K~ B(l0,0.00). => P(x=3)=099 @

c) N=15 0" = 0em , Samge mean X = J0-Hcm

2

Ho® Jt=50.1om V6. Hi: U 50.lewn © (one - Sided teat)
: _ 0¢
Stordanl =tvov o? He mean O'/E = 2

15
_ 2
=y A~ N ( 50.1, %)@

=> P(X>50m) = p(z > ‘°"—"°‘) = P(2> L.9) = |- 3 (-au)
/i = 0.026  (p-volw) @

=) 0.0a67 0ol =2 ©®
=) Do ot fejed’: Ho ond we n oomcluwd® Yhak thew mSuff reient

euidpnce that  FR mean )eVBH\ oF the Skieps 13 amﬂgu than 90.l1cm.
—;@
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4. Given that
P(4)=0.35 P(B) =0.45 and P(AnB)=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 A 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 C]")

a) Find P(A'[8) P(Alg) = PANB)
P(®)
=3 PQIR)= P(A'nB’) P(8")- 1-o.us = 0.55
P(») P(R) -ous

= 0.33 - 0.6 [ ‘A
0.55 © p(ane) = | (G

= P(AIB)= 06 OO P(AUB) = 0.35 + 0.u5 - 0.13 = 0.67
— =y P(A'nB’)= 1-0.67 = 0.33

b) If te cvend A ond He wed B o independesnt, then
P(A)-P(8) = P(ANR). So,‘fcv ouw Ca® e have 1 rEguinJ— inforraadion,
So We  Cun Compuk it fo Sev if they o independent.

=) P(AnB)=0.13  P(A) =035, P(p) = O-us => P(R)-P(B)= 035 x 0.5

PMT!

= 0.1575 £0.3|

=> Sine P(AnB) # P(A)-P(B) ,A ond B ar not indspencewt. ®
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Question 4 continued

c) N Qxcluswe =V fwo ewews  cunnot happen
Sim; foveousy =) A and C Cunnct hoppen Similtanecusly.
° S'}uhbﬁculb independent = ndependent => B and T ar independent.

A B C
Ass-oom-ms _\@
J "O% b
0.9 1B VY [oog]| o
0.3%
. X X~
0)

P(A):0.35 , P(B) = O.us, P(ANB) =043, P(c)=0.30
B ond Coar indegendeut , hence P(bnc)@P(B) P@) = 0.u5x0.20 =o.0a(
P(AU [‘)Uo) s \-(0-3& 40.13 +4.23+ o.oq+o-ll) = |-0.78 = 0.3&

J,) P([Bl)(':l,) will b eucvl-h;na Hat s ot p:.Js of Bo.r\J,/ov C.

©
- P([&Ucf_l') = 0.33+0.33 = Oh @

(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%

o) /? }heﬁ lest o theiv Pea$ Fhen they will hawe nene o S
his is ft on effRciwe buimss Mehed , a5 they Cant  get ong income
if ey haw  cestreged ok ther  peas.©

b) leb S '8 MR random Vofioble Wwhich i5 Hr Numpy of Seeds n= 2y
oub of 3h Jhak gemingbe.=? S~ B(Ju,0.55). P=0.55

b 1 R e Tonom Vadoble whih s Hr number  of rays with
b least 15 or moe  Seds  Germineding = T~B(l0,2) @

=y = P(s5%I5) (n=2u,P=055)

Y
1= 0.a790D =) T~ B(10,0.299)
— => P(A>%8)= o.ua ()
——— e
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Question 5 continued

c) * N i lavdo,
N P(Mi\ﬁy) matt b8 close  fo Z o OS @

d) K~ N (&,0%)

\When His apprsximakion > JL=n.p  ond 0= npy A= 3uo0,pP=0.55
=) = MOR0.55=130 and O = 240 x0.55%0-45= 59.4 2 = O.uS

=) A~ N(133,614)D K he mudt bR e conbinuily Comstion, 5o when
W Wek owb ow Probabilily, we Oublract O-6. X

= P(rywas) = P(z > "'%f“)g P(2 % 2.97) = 0016 @

e) Probebitity 5\"’"‘ fork d wos OOV6 ,whish & 0 Ve Owall husipr.
s smoal number Jels o Bab Hher © evidne fo Suggest  Hat

the  Compunys Cloim 5 incomest. (1)

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=>5¢t- 15t5j
When ¢ = 0, the velocity of P is 20i ms™

Find the speed of P when ¢ =4

@ =5t 2-IS£ J , t=0,V=30i ms'
l/ Sped when, £=h? Displacemenk
v? ; Diffrnkiole, | Velocity lnfearalb
We azn ‘mlesroh ouws Cquakion. Jov Accelerabion
acclerphion, with  fesfeet  fo t, e Fiha‘ an exprmson J:w fin Velocily .

2. 1 12
-y o= 6ti-15t% jst db = 5t and jm dk = (o™
£
0y, @ EYXORS
=) | Sty-l5E ) ok = -0ty +Cc = VO

Sty
2
S

When t=0, V= 90; =7 ) _lo(o)” o ¢C= do; => C= oy

S

Y
> v= 5t ~-lct3§1+2 O, s
2=t

When b=h, we need o find Valoeiby=d> V= SW) ; - 1067 + 20; - W0i-Topar; |
’ l

=) \Z’-‘ GO'..’. -%Oi@(‘/ﬂbc:{y Q.Xpll!aﬁbn -F» L"“)

We oan o~ (nd the  Speed by Working ouk fhe  magnilede Since Hpeed | 2
is Hp  Scobv  equwelant of Vebcity.

—0
SM‘ I = \{EO) +(-%0) = lO_O_ms" O]
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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 o, where tan o = —

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 A, carefully justifying your answer.

®) M : Coeflicient of FricHon ,Pev pondic «luv":.'\t
pocv®

S N\ . Par:uld + ‘
fanse = & A s \‘:/
Cosex = & . M9
Sinat = */s o
SoH cAHToA F\ = mSCos o @ F2 = Frickion+ Paratlel Force @
f = %“‘3 FI. = ﬂﬂ@'- mgs‘mu

bz u(§mg) + %“‘3

= 5y M(Fmg) « Img @ (mg camets cut)
L
5

L3 - L =15 - :"'
55 5 ") }‘ Sx.T.- > M “ @

b) wcgw
" At rest gnehcn. il bQ. n the opww-l_ dlivechion
?’é‘@ Fickon = MmgCosa. = % Mg = 819. =
o el Fove, = mgSing. = Emg

_tns)S».a,Pmlld fem IS greader than, Hr Wemt }\uoe S fhen the
Purbch\mll Sl 15 Move down  the Skpt and it Wil no lopgey mm.EDM,A

Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
Issue 1 - April 2017 © Pearson Education Limited 2017



PhysicsAndMathsTutor.com

-

Question 7 continued

(Total for Question 7 is 8 marks)
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[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.

At time ¢ = 0, the boat is at the fixed point O and is moving due north with speed 0.6 m s'.

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™2.

(b) Find r in terms of ¢.

(c) Find the value of t when the boat is north-east of O.

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

b) W Wonk Fo find r in tems of £, -

"
N

(]

o

([ p]
(4] o

-0

.

T2 (s 1=
u
a

n

"
< QO
)
‘.
]
0
<

0) WL Want fo find He acelembion fim £<Cs and £< 65

= X V=U+at

U = G.6)ms' 0.5, -0.9; = 0.6; + 15 @

v = (IO.S;—O.QQ) ms”' 10.5; -0.93- 0.6, = |5a

a= 7 I0.5¢-1.55 = 15a

E= 155 (Seeler) az(0.%-013)me*®@

-rggt*-_‘:gbq'® .....

=06t~ J{(O.?i-o.\é)t‘l@

e ——
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Question 8 continued
¢c) North Eost =) the Vedors & ond ) will R epual
n i Rxprmen @w displacement.. ©)

=> Y= 0.6ut + 107 -005)L"
0.6, ¢t +(0.35§-o.o$§_)tq'
0.6t +0.35,t™ 0.055 L

n

¥ = £(0.63+0.95i ¢t - 0.053¢)
; => 0.6-0.05t = 0.35t = i Gonpeat, O
Cmpb_ A 0.6 = Ot
=y t=15s ©®

4 V=u+ak
V= 0.6} +(07i-043)t @

Now, we Wowl to St the ¢ and 3 Compmends of V epual (o ench chher.

=y V= 0.6) +0.%t -0t
v )\ -

=y 0.6-0ft =03() =) 06=038t
t=o01s ©

(Total for Question 8 is 10 marks)

Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
Issue 1 - April 2017 © Pearson Education Limited 2017



PhysicsAndMathsTutor.com

2a

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 1 .
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 a with the horizontal ground, where tan a = 5>
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.
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Question 9 continued

Momerds * ab Pow\l' A thr IS o pivot poia.t and we
how mulfiple {ofecs ml—»‘ns on A, and they an a
n_ *qulbrium Dine Hew D no Mmovemerd.

=) ol momentS abouk Ai®o\nA. Sinct all M.an
o in  Rquilibium . the Sum will add fo O.

*the  buidey o Weighk of lader  + Fusk back Jore

=y W - daBso. + WoCose - S a8 m® =0 @
=y MWaCost + WoCost - QSa Sinss =0

=) ISWaCostt = QoS- Sinck A
=Y I8W-Cosot = Q8- Sinck

daCoSox
=y BW = 3-S-Sinn tone = sjg = sc-l:% G
CoSo.
=) Isw = a-5-5% ©
=) JSwW = §.S

=D S=_\7>\M as requimL-G)

—

b) PQVPQ.V\O\“culM Force = W +7w = 3W (R)D
Frickion = uF = "M% = aw @

B
>‘6w Come S Frbm Iw
=) Mow P = 3W ~aW=500fal o of fe g v
z) Min P = W -aw = WwW=w @® )
=> e Targe of P wib be : wePeisw © Iw
— o Ka

c) By Dtunding on Hr boHom o fhe lodder this hebs k= Stop #he
lodder from  Sligging  Since. :

® b3 \'Q.V\i
Wk‘}\ﬂﬁd’ ;,(Fl)

“Noe  weigt on Hr  laddev, St peipendicula

ﬁycg will  increase @
Sine F.  inceares , fuckion will  increase  Dinee Qichon =fu. O

Momends of A, HR reackon on the

laddev ot B is
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 13 marks)
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10.

18m

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 10.8 m above sea level, giving your answer to
2 significant figures.

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

o) Uis fe ntol Vedocty thal the Stome was hewn ob.

font = 3/, S Soticantoa =) Cosot = 45, Gima = ¥/S

o K

W can Spit  Hhe  Mokon o? He Stoe  info 15 Werfedl Compommnt and its
hovizontal ®mponent, .
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Question 10 continued

Hotionhd: S = %m = S=ut @
U= -Cosa. 36 = Weosw-t ©
V= 3¢ = hl/s-ut
a= Oms™ WS =t => ¢eMkS
b 7 ‘
Verbicdl © S= -18m S= ut+ Tat” @ -
W= ULSpek = U-3/s5 -13 = FU-BS . "1‘-(“°)("—5) 0)
Ve X * ’
o=-loms " - 19 = 97- 1238
b= 7us !
uw

=y lo2s = h5u1
=) W= [loyes = l5_28" ®

LS -
2> W= (Sms
b) Vevkiesd @ S= -1+ 108 = -7.9m V= Wi Qas
W = USina = I5-3/5 = Ume”’ Y= (9) « 3(-10)(-32) ©

v
ve ? V= [ass

Q= -10me® =5 V=15ms' O

Horitonlel - V = U,Cosev~®= IS % "/5 = 1ams’

Go prom o weckv omponents of Vlecty & o Scolev Wwhich is Speed by ,cnulira
ma:\nﬂuc’&, o fe Velocdy \ecior.
=) Spd = 157+ 12" = 19.209.. =) Speed when e Some i 10.3m

obow Jea fewl wil be 19ms'©

c)
« falkie inlo aswdt aiv  fesislone ©)

* What offet e wind hos on e  moion 4‘4% Stove.. ©

Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
Issue 1 - April 2017 © Pearson Education Limited 2017



PhysicsAndMathsTutor.com

PMT

7~

Question 10 continued
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Question 10 continued

(Total for Question 10 is 13 marks)

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

to%
R

$REK
Q00RS

2\ J
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