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SECTION A

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

1. A university foreign language department carried out a survey of prospective students to
find out which of three languages they were most interested in studying.

A random sample of 150 prospective students gave the following results.

Language
French Spanish Mandarin
Male 23 22 20
Gender s
Female 38 32 15 Y

Gl 54 35 150

A test is carried out at the 1% level of significance to determine whether or not there is
an association between gender and choice of language.

(a) State the null hypothesis for this test.
(1)

(b) Show that the expected frequency for females choosing Spanish is 30.6
1)

(c) Calculate the test statistic for this test, stating the expected frequencies you have used.

3)
(d) State whether or not the null hypothesis is rejected. Justify your answer.

2

(e) Explain whether or not the null hypothesis would be rejected if the test was carried
out at the 10% level of significance.

1)

él) Ho.’ Tkere S no anoc’mé-ion between 33».:(5/' anl
choice of }dka‘uuqe
~ d

5/) E'x?-u.eea‘ gpﬁﬂisk Fema-les
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Question 1 continued
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2. The discrete random variable X has probability distribution given by

X -1 0 1 2 3
P(X =x) c a a b c

The random variable Y =2 — 5X
Given that E(Y) =—4 and P(Y > -3) = 0.45

(a) find the probability distribution of X.
(7)
Given also that E(Y?) =75

(b) find the exact value of Var(X)

(2)
(c) Find P(Y > X)

(2)

3 7

%)

[e)
—
[\
W

X -1

P(X=x) c a a b c

£(1) = TJ¢ +2a ~3a — &b ~ 3¢

—4 = —a — %L —-6¢

= a + &L + 6c = 4

Also = |

C + a +a + b +e

2a 4L + 2c

J
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Question 2 continued

Solva @i (_‘D’, Slc-.u”fau.eous’j !3: cale
a = ! b =3 c =1
16 16 4
X -1 0 1 2 3
P(X =x) c a a b c

(o pn
<
®
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1

£(4*) —(E(w))L

= s —(-a)"
= 59
SA:“ = SS'I:
. Ver(x) = €4 = 2.3¢
25
C “1>X\ > g +¢
/
= 0,1 +0.2¢5
= 0.35
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3. Two car hire companies hire cars independently of each other.

Car Hire A hires cars at a rate of 2.6 cars per hour.
Car Hire B hires cars at a rate of 1.2 cars per hour.

(a) In a 1 hour period, find the probability that each company hires exactly 2 cars.
(2)

(b) In a 1 hour period, find the probability that the total number of cars hired by the two
companies is 3

(2)

(c) In a 2 hour period, find the probability that the total number of cars hired by the two
companies is less than 9

(2)
On average, 1 in 250 new cars produced at a factory has a defect.
In a random sample of 600 new cars produced at the factory,
(d) (1) find the mean of the number of cars with a defect,

(i1) find the variance of the number of cars with a defect.

2

(e) (1) Use a Poisson approximation to find the probability that no more than 4 of the
cars in the sample have a defect.

(i1) Give a reason to support the use of a Poisson approximation.

(2)
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Question 3 continued
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4. The discrete random variable X follows a Poisson distribution with mean 1.4
(a) Write down the value of
(i) P(X=1)

(ii) P(X < 4)
(2)

The manager of a bank recorded the number of mortgages approved each week over a
40 week period.

Number of mortgages approved | 0 1 2 3 4 5 6

Frequency 10 | 16 | 7 4 2 0 1

(b) Show that the mean number of mortgages approved over the 40 week period is 1.4

(1)

The bank manager believes that the Poisson distribution may be a good model for the
number of mortgages approved each week.

She uses a Poisson distribution with a mean of 1.4 to calculate expected frequencies as
follows.

Number of mortgages approved 0 1 2 3 4 5 or more

Expected frequency 9.86 r 967 451  1.58 s

(c) Find the value of » and the value of s giving your answers to 2 decimal places.

2)

The bank manager will test, at the 5% level of significance, whether or not the data can
be modelled by a Poisson distribution.

(d) Calculate the test statistic and state the conclusion for this test. State clearly the
degrees of freedom and the hypotheses used in the test.

(6)

’ X ~ 6 (1.4)

) Px=1) = e "tyila = 03452
|
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Question 4 continued

N Number of mortgages approved | 0 1 2 3 4 5 6

b Frequency 10 | 16 | 7 4 2 0 1

Mean = JOx0 2 1bx\ +7xZ +4x3+ 2x4 +0xS 4+ 1xb

40

I.4

¥]
N
o
M

C ro= 40x‘0()(3')\

v = 40 x 0.345)

r = |3, 3l

/ \
§ = 40 —{ 9.86 +13.81 +ﬁ-m+4.51+n.m{

S ° 0.9

%f'bvp

Number of mortgages approved 0 1 2 3 4 5 or more

Expected frequency 9.86 13581 9.67 | 451 | 158 | 0 .4 7
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Question 4 continued
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( )
SECTION B
Answer ALL questions. Write your answers in the spaces provided
Unless otherwise indicated, whenever a numerical value of g is required, take
g=9.8ms™? and give your answer to either 2 significant figures or 3 significant figures.
5. A small ball of mass 0.1kg is dropped from a point which is 2.4 m above a horizontal
floor. The ball falls freely under gravity, strikes the floor and bounces to a height of
0.6 m above the floor. The ball is modelled as a particle.
(a) Show that the coefficient of restitution between the ball and the floor is 0.5
(6)
(b) Find the height reached by the ball above the floor after it bounces on the floor for
the second time.
3)
(c) By considering your answer to (b), describe the subsequent motion of the ball.
, = (1)
&) Vv =V + Zag
7
(A
v - 0+19.(x 2.4
\ V = 4—’ ] 04_
V = 14J6 s = Sspeed L\l.’e‘kl.ng € loor
5
- 2
2 L
A Vv U + lag
O = v —1h(¥%0.6
2
v = 11,76
U = ¢ wms = speed leavimg €lsor
p— 4 J
5
e - S.pe-&zl ot S&!’k{h—éib'l - 7»@. - 14/e __ 0.5
. J
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Question 5 continued

‘Z_vull

" A
5 S = v
/ »
-J
N y o}
S = /o.rwa _ O0.1Sm
\ s, -

2 x9.%

Reoches L\zu‘ﬁl«{' of 0.1 afber Secornd bouvnce

C3 Ev&r J&Cl‘éd.(;n‘, cht.h{' LGV'\CC_S ) eacL\ ‘:ouvm{
7 J hd 7
~L, ot tle L\&f;,ls'l' b'la ‘{:L,Q pre.v;aus [_'”unce
4 ° '
(Total for Question 5 is 10 marks)
.
Pearson Edexcel Level 3 Advanced Subsidiary GCE in Further Mathematics - Sample Assessment Materials - 225

Issue 1 - August 2017 © Pearson Education Limited 2017




r

6. A small stone of mass 0.5kg is thrown vertically upwards from a point 4 with an initial
speed of 25ms™'. The stone first comes to instantaneous rest at the point B which is 20m
vertically above the point 4. As the stone moves it is subject to air resistance. The stone
is modelled as a particle.

(a) Find the energy lost due to air resistance by the stone, as it moves from 4 to B

3)
The air resistance is modelled as a constant force of magnitude R newtons.

(b) Find the value of R.
(2)

(c) State how the model for air resistance could be refined to make it more realistic.

o)

1)

rd

LOCS 1 KEe = &‘At‘n tn G PE + Work Asa.‘—.gé Air Ress

2 ] T

-‘i MU = 5 mV = Mﬂk + UWork Afl":“‘[— Ar Res shuncg

Energo lust b av cestrnce = _Lx0.§« ‘Z.S'- ~ 0.x49.€x20
= §$8.25 7

$§8.3 %

b) Work Done = Force x Distrmce

SRB.25 = 20 R

R = $8&2% = 2.9125

20

R =241l N
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7. [In this question use g =10ms]

A jogger of mass 60kg runs along a straight horizontal road at a constant speed of 4ms™'.
The total resistance to the motion of the jogger is modelled as a constant force of
magnitude 30N.

(a) Find the rate at which the jogger is working.
3)

The jogger now comes to a hill which is inclined to the horizontal at an angle a, where
. 1 . : o .
sina = 5 Because of the hill, the jogger reduces her speed to 3ms™' and maintains this

constant speed as she runs up the hill. The total resistance to the motion of the jogger from
non-gravitational forces continues to be modelled as a constant force of magnitude 30 N.

(b) Find the rate at which she has to work in order to run up the hill at 3ms™.

6

a) Power = Fuy
= 30x &
- 120 \A)aH's

Sl.h od =

Al

Consbant speed s6 F = wmgsiav + %0
! J

F

\

60x|lp x L + 30

s

F 70 N

3]

Fv

n

70 x 3

Powe.r-

= 210 Wates

J
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8. A particle P of mass 3m is moving in a straight line on a smooth horizontal table.
A particle Q of mass m is moving in the opposite direction to P along the same straight
line. The particles collide directly. Immediately before the collision the speed of P is
u and the speed of Q is 2u. The velocities of P and Q immediately after the collision,
measured in the direction of motion of P before the collision, are v and w respectively.
The coefficient of restitution between P and Q is e.

(a) Find an expression for v in terms of u and e.

(6)
Given that the direction of motion of P is changed by the collision,
(b) find the range of possible values of e.
(2)
(c) Show that w = %(1 +9e).
(2)
Following the collision with P, the particle O then collides with and rebounds from
a fixed vertical wall which is perpendicular to the direction of motion of Q. The
coefficient of restitution between Q and the wall is f.
Given that e = g, and that P and Q collide again in the subsequent motion,
(d) find the range of possible values of f.
3 m ™M ©)
) y :
7/ i V)
S S
[ 4
\ w
PcLn
3mu —2ZmUu = 3mV 4 mW
U = 3va+w 0)
NLZ2 e = W-v
KYY)
3eu +V = W ©
§UL 'to r W l.'\ O
U= 3v + 3eu+vy
. J
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Question 8 continued

U -dev = 4v

v = vu(1-3e)

4

!:/ P c_lu.vulg.s' Airection L. V £ O

P4

.:> J—3Q<O

-‘g L e £
C From.
g Ww = leu 4V
W = 3eu + v(I-3e)
4
W = 12eu + U - Jeu
g
W = dev +vu
4
w o= U(Id-a(e)
4-

> W =

.
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Question 8 continued
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