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1. The Venn diagram shows the probabilities of students’ lunch boxes containing a drink,
sandwiches and a chocolate bar.

D is the event that a lunch box contains a drink,
S is the event that a lunch box contains sandwiches,
C is the event that a lunch box contains a chocolate bar,

u, v and w are probabilities.
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SIS (a) Write down P(SnD") 1))

S One day, 80 students each bring in a lunch box.
RIS Given that all 80 lunch boxes contain sandwiches and a drink,
SEF (b) estimate how many of these 80 lunch boxes will contain a chocolate bar.

Given that the events S and C are independent and that P(D|C) = %
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(c) calculate the value of u, the value of v and the value of w.
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Question 1 continued

(Total for Question 1 is 11 marks)
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2. The lifetimes of batteries sold by company X are normally distributed, with mean 150 hours
and standard deviation 25 hours.
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A box contains 12 batteries from company X.
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(a) Find the expected number of these batteries that have a lifetime of more than 160 hours. §§§"3’:§§§§
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The lifetimes of batteries sold by company Y are normally distributed, with mean 160
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hours and 80% of these batteries have a lifetime of less than 180 hours. §§§:§:§‘;§§§
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(b) Find the standard deviation of the lifetimes of batteries from company Y.
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Both companies sell their batteries for the same price.
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(c) State which company you would recommend. Give reasons for your answer.
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Question 2 continued
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(Total for Question 2 is 8 marks)




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 ms™?
and give your answer to either 2 significant figures or 3 significant figures.

[In this question position vectors are given relative to a fixed origin O.]

3. A particle, P, moves with constant acceleration (i — 2j) m s.

At time t = 0 seconds, the particle is at the point 4 with position vector (2i + 5j) m and is
moving with velocity u m s’

At time t = 3 seconds, P is at the point B with position vector (—2.5i + 8j) m.

Find u.

(C))

R
205059
RRKS

L

X%
&
d0%eS
fosels
QLRI

X
XL

KKK
o???
3RXKS

30KRRS
RRRRRRSES

22308
“ﬁ?ﬁ"’
QLRRL

O
R
XL

090%090%69:%.%%
bod¢

K5
[

FRRXS
SR

25555

25K
&
&
v

96%%%

2058
)
o
%3

0>
orogetels

<)
! 0%

%
X
R

0%
X X

o
1202
%
%
XX

o
XX

X
X

i

%!

<
<

§ 0%
B
%3
KK

OIS
% tetetesetetets
&

<
b &
oo

e

4
2

$0.0.0.0,
Satetete
ISKH
(SN
XX
0.00.

XX
XX

%ota?
XTI
Oova 00e%
Potera wiole!
K53
ORI

XS
K505
RS

XX %%
SKPPRXS
s - 30

oSotetetototes
%%

RN

0‘0.:.:.:

XX
L
X X

dSoel

f%%o
%

00

9099,
X8
2L

008
d0%ed

G
botes

IRRRLKS
oSotelotetede
tatetototete!
LRLRLRRRIRLS

o%
o%e%
XK
boses
boses

KR

IO,
%
o
§§$
%!

X

S
2

%:5

IS
CRILERKS

SRR

<
s Je%
3
S

S
>
o2

K
SR
CINE£
BEAMS

<>
202K
K
H”.‘
RS
KRR

&
S

5
Vv‘
o2




o%

50
88
3RXKS
otete%
0K
K

%
0%

2
o2

RILKEK
S Sotetele!
SeSotetototetote!
RKREKK
doodetotetetote!
SRR
KBS

2

XX

%
5K

X
X

%
28

2

QR

¢
%5
%
255

XXX

SR KKK

o A Wete%
IS
2952

%
XX
]

0%

7

Question 3 continued

(Total for Question 3 is 4 marks)
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20°

Figure 1

A small box of mass 3 kg moves on a rough plane which is inclined at an angle of 20° to
the horizontal.

The box is pulled up a line of greatest slope of the plane using a rope which is attached to
the box.
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The rope makes an angle of 30° with the plane, as shown in Figure 1.
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The rope lies in the vertical plane which contains a line of greatest slope of the plane.
The coefficient of friction between the box and the plane is 0.3.
The tension in the rope is 25 N.
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The box is modelled as a particle, the rope is modelled as a light inextensible string and air
resistance is ignored.
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(a) Using the model, find the acceleration of the box.
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(b) Suggest one improvement to the model that would make it more realistic.
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The rope now breaks and the box slows down and comes to rest.
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(c) Show that, after the box comes to rest, it immediately starts to move down the
plane.

0002020202020 %6% %%

<
KX
0%

8

2,
o0

X
%
N
.0
XX
S

%
XX
ol

258
C

XS
(e

2
b

o
o
XX
XX

LS
SRR
(3) SRS
SRR
003,92 %08
PooTavar old
SR
SIS
SRR
XS
SSIELKL
SRS
SR
SRS
SREELRS

X
v}:'
%

OO
R
LK<
1
ST
XK

]
o4
%

OO
%eSetotes
[N
SR
RRKK

#
0%9;
R

Be30s.

+96%%

J

<>
desees

’%?if
oS
K

¢
XX
%8

oy
- 0% o
LSy
L
&

%
Y

29

s

X

b%e%!
Y
QRIK
KR

.
x
3

el
XX

358
%o
"4
%
X
'

’:‘:‘
bote%s ¢
s
XA

3558,
2

Pogetatetetess®
N
%

8
o

00
ottt e tete!

o%%
XORHKIKHAIKAKHKAAHKA

$950.9.9,
otodetotetetotetote!

069%:%%
%%
o
%S

196%%%
X RIRIKRERLKKL
% %%

X

<5
XX

K

QIR

o
5

%
55
%55
QL

X
<
XX
X

2855
2555

000200020020 2020 2020 20202020 262026202620 %% %

X

KL

%
XX

(00



o%

50
88
3RXKS
otete%
0K
K

%
55

2
o2

RILKEK
S Sotetele!
SeSotetototetote!
RKREKK
doodetotetetote!
SRR
KBS

2

XX

%
0‘:.
0%
5

X
X

%
28

2

QR

¢
%5
%
255

XXX

SR KKK

o A Wete%
IS
2952

%
XX
4

0%

7

Question 4 continued

(Total for Question 4 is 11 marks)
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Figure 3

A tennis player serves a ball so as to pass over the net.
The ball is given an initial velocity of 45 m s! in a direction 10° below the horizontal.

The ball is struck at a point O which is 3.5 m vertically above the point 4 which is on
horizontal ground.
The bottom of the net is the point B which is on the ground and 4B = 12 m.

The height of the net is 1 m, as shown in Figure 3.

The ball is modelled as a particle moving freely under gravity.
The ball passes over the net at a point which is vertically above B.

Using the model,

(a) find, in centimetres to 2 significant figures, the distance between the ball and the top of
the net, as the ball passes over the net,

(b) find, to 2 significant figures, the speed of the ball as it passes over the net.

(c) State two limitations of the model that could affect the reliability of your
answers.
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Question 5 continued
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Question 5 continued
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(Total for Question 5 is 14 marks)

TOTAL FOR PAPER IS 48 MARKS
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