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SECTION A: STATISTICS

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

1� .DII FRIIHH LV VROG LQ SDFNHWV� $ VHOOHU PHDVXUHV WKH PDVVHV RI WKH FRQWHQWV RI D UDQGRP VDPSOH RI ��
SDFNHWV RI .DII FRIIHH IURP KHU VWRFN� 7KH UHVXOWV DUH VKRZQ LQ WKH WDEOH EHORZ�
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Question 1 continued
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(Total for Question 1 is 4 marks)

(�)

(�)

(�)

$ KLVWRJUDP LV GUDZQ DQG WKH FODVV ��� � w � ��� LV UHSUHVHQWHG E\ D UHFWDQJOH RI 
ZLGWK ��� FP DQG KHLJKW �� FP�

�D� &DOFXODWH WKH ZLGWK DQG WKH KHLJKW RI WKH UHFWDQJOH UHSUHVHQWLQJ WKH
FODVV ��� � Z � ���

�E� 8VH OLQHDU LQWHUSRODWLRQ WR HVWLPDWH WKH PHGLDQ PDVV RI WKH FRQWHQWV RI D
SDFNHW RI .DII FRIIHH WR � GHFLPDO SODFH�

�F� (VWLPDWH WKH PHDQ DQG WKH VWDQGDUG GHYLDWLRQ RI WKH PDVV RI WKH FRQWHQWV RI
D SDFNHW RI .DII FRIIHH WR � GHFLPDO SODFH�

7KH VHOOHU FODLPV WKDW WKH PHDQ PDVV RI WKH FRQWHQWV RI WKH SDFNHWV LV PRUH WKDQ WKH 
VWDWHG PDVV� 
*LYHQ WKDW WKH VWDWHG PDVV RI WKH FRQWHQWV RI D SDFNHW RI .DII FRIIHH LV ��� J DQG WKH 
DFWXDO VWDQGDUG GHYLDWLRQ RI WKH FRQWHQWV RI D SDFNHW RI .DII FRIIHH LV � J�

�G� WHVW� XVLQJ D �� OHYHO RI VLJQLILFDQFH� ZKHWKHU RU QRW WKH VHOOHU
V FODLP LV MXVWLILHG�
6WDWH \RXU K\SRWKHVHV FOHDUO\�
�<RX PD\ DVVXPH WKDW WKH PDVV RI WKH FRQWHQWV RI D SDFNHW LV QRUPDOO\ GLVWULEXWHG��

(�)

�H� 8VLQJ \RXU DQVZHUV WR SDUWV �E� DQG �F�� FRPPHQW RQ WKH DVVXPSWLRQ WKDW WKH PDVV
RI WKH FRQWHQWV RI D SDFNHW LV QRUPDOO\ GLVWULEXWHG� (1)
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SECTION A: STATISTICS

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

1. Sara is investigating the variation in daily maximum gust, t kn, for Camborne in June and 
July 1987. 

She used the large data set to select a sample of size 20 from the June and July data for 
1987.  Sara selected the first value using a random number from 1 to 4 and then selected 
every third value after that.

(a) State the sampling technique Sara used.
(1)

(b) From your knowledge of the large data set explain why this process may not   
generate a sample of size 20.

(1)

The data Sara collected are summarised as follows

n t t= = =∑∑20 374 76002

(c) Calculate the standard deviation.
(2)
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Question 1 continued
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(Total for Question 1 is 14 marks)
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Question 2 continued
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(Total for Question 2 is 5 marks)

5

2. $ UHVHDUFKHU EHOLHYHV WKDW WKHUH LV D OLQHDU UHODWLRQVKLS EHWZHHQ GDLO\
PHDQ WHPSHUDWXUH DQG GDLO\ WRWDO UDLQIDOO� 7KH � SODFHV LQ WKH QRUWKHUQ
KHPLVSKHUH IURP WKH ODUJH GDWD VHW DUH XVHG� 7KH PHDQ RI WKH GDLO\ PHDQ
WHPSHUDWXUHV� W �&� DQG WKH PHDQ RI WKH GDLO\ WRWDO UDLQIDOO� V PP� IRU WKH
PRQWK RI -XO\ LQ ���� DUH VKRZQ RQ WKH VFDWWHU GLDJUDP EHORZ�

�D� :LWK UHIHUHQFH WR WKH VFDWWHU GLDJUDP� H[SODLQ ZK\ D OLQHDU UHJUHVVLRQ PRGHO PD\
QRW EH VXLWDEOH IRU WKH UHODWLRQVKLS EHWZHHQ W DQG V�

�1�

7KH UHVHDUFKHU FDOFXODWHG WKH SURGXFW PRPHQW FRUUHODWLRQ FRHIILFLHQW IRU WKH � SODFHV 
DQG REWDLQHG U   �����

�E� 6WDWLQJ \RXU K\SRWKHVHV FOHDUO\� WHVW DW WKH ��� OHYHO RI VLJQLILFDQFH� ZKHWKHU RU
QRW WKH SURGXFW PRPHQW FRUUHODWLRQ FRHIILFLHQW IRU WKH SRSXODWLRQ LV JUHDWHU WKDQ
]HUR� ���

�F� 8VLQJ \RXU NQRZOHGJH RI WKH ODUJH GDWD VHW� VXJJHVW WKH QDPHV RI WKH � SODFHV
ODEHOOHG * DQG +�

�1�

�G� 8VLQJ \RXU NQRZOHGJH IURP WKH ODUJH GDWD VHW� DQG ZLWK UHIHUHQFH WR WKH
ORFDWLRQV RI WKH � SODFHV ODEHOOHG * DQG +� JLYH D UHDVRQ ZK\ WKHVH SODFHV KDYH
WKH KLJKHVW WHPSHUDWXUHV LQ -XO\� �1�

�H� 6XJJHVW KRZ \RX FRXOG PDNH EHWWHU XVH RI WKH ODUJH GDWD VHW WR LQYHVWLJDWH WKH
UHODWLRQVKLS EHWZHHQ GDLO\ PHDQ WHPSHUDWXUH DQG GDLO\ WRWDO UDLQIDOO�

�1�
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

lal It's notsuitable sincethepointsdon't lieon a straightline B1

b Hypotheses fromtables p 0.1 c v 0.5509 0.658since the PMCCfoundislarger
Mt thanthecriticalvaluethere'ssufficient
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2. The partially completed histogram and the partially completed table show the time, to the nearest 
minute, that a random sample of motorists was delayed by roadworks on a stretch of motorway.

0 –

Frequency 
density

Time (minutes)
0

–

2

–

4

–

6

–

8

–

10

–

12

–

14

–

16

–

18

–

20

–

Delay (minutes) Number of motorists

4 – 6 6

7 – 8 

9 17

10 – 12 45

13 – 15 9

16 – 20 

Estimate the percentage of these motorists who were delayed by the roadworks for between 
8.5 and 13.5 minutes.

(5)

_____________________________________________________________________________________
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Question 2 continued 
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9. A (2.5kg)

Figure 2

B (1.5 kg)

1m

P

A small ball A of mass 2.5kg is held at rest on a rough horizontal table.

The ball is attached to one end of a string.

The string passes over a pulley P which is fixed at the edge of the table.  The other end of 
the string is attached to a small ball B of mass 1.5kg hanging freely, vertically below P and 
with B at a height of 1m above the horizontal floor.

The system is release from rest, with the string taut, as shown in Figure 2.

The resistance to the motion of A from the rough table is modelled as having constant 
magnitude 12.7N.  Ball B reaches the floor before ball A reaches the pulley.

The balls are modelled as particles, the string is modelled as being light and inextensible, 
the pulley is modelled as being small and smooth and the acceleration due to gravity, g, is 
modelled as being 9.8ms–2.

(a) (i) Write down an equation of motion for A.

(ii) Write down an equation of motion for B.
(4)

(b) Hence find the acceleration of B.
(2)

(c) Using the model, find the time it takes, from release, for B to reach the floor.
(2)

(d)  Suggest two improvements that could be made in the model.
(2)

_____________________________________________________________________________________
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Question � continued�
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Question 9 continued
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Question � continued�
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3. )RU D SDUWLFXODU W\SH RI EXOE� ��� JURZ LQWR SODQWV ZLWK EOXH IORZHUV DQG WKH UHPDLQGHU
JURZ LQWR SODQWV ZLWK ZKLWH IORZHUV� %XOEV DUH VROG LQ PL[HG EDJV RI ���

5XVVHOO VHOHFWV D UDQGRP VDPSOH RI � EDJV RI EXOEV�

�D� )LQG WKH SUREDELOLW\ WKDW IHZHU WKDQ � RI WKHVH EDJV ZLOO FRQWDLQ PRUH EXOEV WKDW
JURZ LQWR SODQWV ZLWK EOXH IORZHUV WKDQ JURZ LQWR SODQWV ZLWK ZKLWH IORZHUV

7

*S54258A0721* Turn over   

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 

D
O

 N
O

T W
RITE IN

 TH
IS A

REA

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

Question 3 continued
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0DJJLH WDNHV D UDQGRP VDPSOH RI Q EXOEV�
8VLQJ D QRUPDO DSSUR[LPDWLRQ� WKH SUREDELOLW\ WKDW PRUH WKDQ ��� RI WKHVH Q EXOEV ZLOO 
JURZ LQWR EOXH IORZHUV LV ������ WR � GHFLPDO SODFHV�

�E� )LQG WKH YDOXH RI Q�
���
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3. The Venn diagram shows the probabilities for students at a college taking part in various sports.

A represents the event that a student takes part in Athletics.
T represents the event that a student takes part in Tennis.
C represents the event that a student takes part in Cricket.
p and q are probabilities.

0.40

A

0.05

p

T

C

p

q

The probability that a student selected at random takes part in Athletics or Tennis is 0.75

(a) Find the value of p.
(1)

(b) State, giving a reason, whether or not the events A and T are statistically independent.
Show your working clearly.

(3)

(c) Find the probability that a student selected at random does not take part in Athletics 
or Cricket.

(1)
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8.
C

A B
60°70°

30m

Figure 1

A triangular lawn is modelled by the triangle ABC, shown in Figure 1. The length AB is 
to be 30 m long.

Given that angle BAC = 70° and angle ABC = 60°,

(a) calculate the area of the lawn to 3 significant figures.
(4)

(b) Why is your answer unlikely to be accurate to the nearest square metre?
(1)
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4� 7KH 9HQQ GLDJUDP VKRZV WKH SUREDELOLWLHV RI VWXGHQWV¶ OXQFK ER[HV FRQWDLQLQJ D GULQN�
VDQGZLFKHV DQG D FKRFRODWH EDU�

D LV WKH HYHQW WKDW D OXQFK ER[ FRQWDLQV D GULQN�
S  LV WKH HYHQW WKDW D OXQFK ER[ FRQWDLQV VDQGZLFKHV�
C LV WKH HYHQW WKDW D OXQFK ER[ FRQWDLQV D FKRFRODWH EDU�
u� v DQG w DUH SUREDELOLWLHV�

�D� :ULWH GRZQ �1�

2QH GD\� �� VWXGHQWV HDFK EULQJ LQ D OXQFK ER[� 
*LYHQ WKDW DOO �� OXQFK ER[HV FRQWDLQ VDQGZLFKHV DQG D GULQN�

�E� HVWLPDWH KRZ PDQ\ RI WKHVH �� OXQFK ER[HV ZLOO FRQWDLQ D FKRFRODWH EDU� ���

���
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8.
C

A B
60°70°

30m

Figure 1

A triangular lawn is modelled by the triangle ABC, shown in Figure 1. The length AB is 
to be 30 m long.

Given that angle BAC = 70° and angle ABC = 60°,

(a) calculate the area of the lawn to 3 significant figures.
(4)

(b) Why is your answer unlikely to be accurate to the nearest square metre?
(1)
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Question 4 continued�
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�� 7KH OLIHWLPHV RI EDWWHULHV VROG E\ FRPSDQ\ ; DUH QRUPDOO\ GLVWULEXWHG� ZLWK PHDQ ��� KRXUV
DQG VWDQGDUG GHYLDWLRQ �� KRXUV�

$ ER[ FRQWDLQV �� EDWWHULHV IURP FRPSDQ\ ;�

�D� )LQG WKH H[SHFWHG QXPEHU RI WKHVH EDWWHULHV WKDW KDYH D OLIHWLPH RI PRUH WKDQ ��� KRXUV�
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Question 4 continued

The equation of the regression line of r on h for these 10 days is r = í12.8 + 0.15h

(d) Give an interpretation of the gradient of this regression line.
(1)

(e) (i) Comment on the suitability of Sara’s sampling method for this study.

(ii) Suggest how Sara could make better use of the large data set for her study.
(2)
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(Total for Question 4 is 7 marks)
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7KH OLIHWLPHV RI EDWWHULHV VROG E\ FRPSDQ\ < DUH QRUPDOO\ GLVWULEXWHG� ZLWK PHDQ ��� 
KRXUV DQG ��� RI WKHVH EDWWHULHV KDYH D OLIHWLPH RI OHVV WKDQ ��� KRXUV�

�E� )LQG WKH VWDQGDUG GHYLDWLRQ RI WKH OLIHWLPHV RI EDWWHULHV IURP FRPSDQ\ <�
���

%RWK FRPSDQLHV VHOO WKHLU EDWWHULHV IRU WKH VDPH SULFH�

�F� 6WDWH ZKLFK FRPSDQ\ \RX ZRXOG UHFRPPHQG� *LYH UHDVRQV IRU \RXU DQVZHU�
���
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

la 4 iffyf
batteriesfromcompany definevariable

P 1 31601 0.34457 0.345 to 3sf B1
Togetexpectednumberofbatteries

0.345 12 4.13 batteries M1A1

bl Lelifetimeofbatteriesfromcompany Y definevariable

Ly N160 021
PLy 180 0.80 B1
Convert to standardnormal N10,1
p z 1805160 Inunco8 0.8416M1

20 0.84160
0 23.8 standarddeviation Al
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9. A (2.5kg)

Figure 2

B (1.5 kg)

1m

P

A small ball A of mass 2.5kg is held at rest on a rough horizontal table.

The ball is attached to one end of a string.

The string passes over a pulley P which is fixed at the edge of the table.  The other end of 
the string is attached to a small ball B of mass 1.5kg hanging freely, vertically below P and 
with B at a height of 1m above the horizontal floor.

The system is release from rest, with the string taut, as shown in Figure 2.

The resistance to the motion of A from the rough table is modelled as having constant 
magnitude 12.7N.  Ball B reaches the floor before ball A reaches the pulley.

The balls are modelled as particles, the string is modelled as being light and inextensible, 
the pulley is modelled as being small and smooth and the acceleration due to gravity, g, is 
modelled as being 9.8ms–2.

(a) (i) Write down an equation of motion for A.

(ii) Write down an equation of motion for B.
(4)

(b) Hence find the acceleration of B.
(2)

(c) Using the model, find the time it takes, from release, for B to reach the floor.
(2)

(d)  Suggest two improvements that could be made in the model.
(2)

_____________________________________________________________________________________
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_____________________________________________________________________________________
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Question � continued�
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SECTION B: MECHANICS

Answer ALL questions.  Write your answers in the spaces provided.
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Question 6 continued
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(Total for Question 6 is 4 marks)

64

(4)

Unless otherwise indicated, whenever a numerical value of g is required, take g = 9.8 m s–2 

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

>,Q WKLV TuHVWLRQ SRVLWLRQ vHFWRUV DUH JLvHQ UHODWLvH WR D IL[HG RULJLQ 2�@

�� $ SDUWLFOH� 3� PRYHV ZLWK FRQVWDQW DFFHOHUDWLRQ �L ± �M� P V���
$W WLPH W   � VHFRQGV� WKH SDUWLFOH LV DW WKH SRLQW $ ZLWK SRVLWLRQ YHFWRU ��L � �M� P DQG LV
PRYLQJ ZLWK YHORFLW\ X P V���

$W WLPH W   � VHFRQGV� 3 LV DW WKH SRLQW % ZLWK SRVLWLRQ YHFWRU �±���L � �M� P�

)LQG X�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

Method1 Suvat
Use formulaiii.it iimr rotutzat2M1uu substitute
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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–2

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

6.
v

U

O T t

Figure 1

A car moves along a straight horizontal road. At time t = 0, the velocity of the car is 
U m s–1.  The car then accelerates with constant acceleration a m s–2 for T seconds.  The 
car travels a distance D metres during these T seconds.

Figure 1 shows the velocity-time graph for the motion of the car for 0  t  T.

Using the graph, show that D = UT + ½ aT 2.

(No credit will be given for answers which use any of the kinematics (suvat) formulae 
listed under Mechanics in the AS Mathematics section of the formulae booklet.)

(4)
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Question � continued�
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Question 7 continued
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(Total for Question 7 is 7 marks)
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�� $ SDUWLFOH� 3� PRYHV XQGHU WKH DFWLRQ RI D VLQJOH IRUFH LQ VXFK D ZD\ WKDW DW WLPH W VHFRQGV�
ZKHUH W � �� LWV YHORFLW\ Y P V�� LV JLYHQ E\

Y   �W� ± �W� L ±��W M
 7KH PDVV RI 3 LV ��� NJ�

 )LQG WKH WLPH DW ZKLFK WKH PDJQLWXGH RI WKH IRUFH DFWLQJ RQ 3 LV ��� 1�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

Weneedto getacceleration tobe able to use EF ma
so we differentiate

a dy12 3 i 125 a Al

ietcat irstEuteinto
ftp.o.scat ni ri

Now equatetheseparatecomponents
a 0.5124 3
b Gj

Togetthemagnitudeof a forceusethe Pythagoras Theorem
laitbilj.si Y a 3

42.25 3t 2 25 36

I If I factorize
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7. A car is moving along a straight horizontal road with constant acceleration. There are 
three points A, B and C, in that order, on the road, where AB = 22 m and BC = 104 m. 
The car takes 2 s to travel from A to B and 4 s to travel from B to C.

Find

(i) the acceleration of the car,

(ii) the speed of the car at the instant it passes A.
(7)
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Question � continued�
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Question 8 continued
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(Total for Question 8 is 9 marks)
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$ VPDOO ER[ RI PDVV � NJ PRYHV RQ D URXJK SODQH ZKLFK LV LQFOLQHG DW DQ DQJOH RI ��R  WR 
WKH KRUL]RQWDO�

7KH ER[ LV SXOOHG XS D OLQH RI JUHDWHVW VORSH RI WKH SODQH XVLQJ D URSH ZKLFK LV DWWDFKHG WR 
WKH ER[�

7KH URSH PDNHV DQ DQJOH RI ��R  ZLWK WKH SODQH� DV VKRZQ LQ )LJXUH �� 

7KH URSH OLHV LQ WKH YHUWLFDO SODQH ZKLFK FRQWDLQV D OLQH RI JUHDWHVW VORSH RI WKH SODQH�
7KH FRHIILFLHQW RI IULFWLRQ EHWZHHQ WKH ER[ DQG WKH SODQH LV ���� 
7KH WHQVLRQ LQ WKH URSH LV �� 1�

7KH ER[ LV PRGHOOHG DV D SDUWLFOH� WKH URSH LV PRGHOOHG DV D OLJKW LQH[WHQVLEOH VWULQJ DQG DLU 
UHVLVWDQFH LV LJQRUHG�

�D� 8VLQJ WKH PRGHO� ILQG WKH DFFHOHUDWLRQ RI WKH ER[�
���

�1�

���

�E� 6XJJHVW RQH LPSURYHPHQW WR WKH PRGHO WKDW ZRXOG PDNH LW PRUH UHDOLVWLF�

7KH URSH QRZ EUHDNV DQG WKH ER[ VORZV GRZQ DQG FRPHV WR UHVW�

�F� 6KRZ WKDW� DIWHU WKH ER[ FRPHV WR UHVW� LW LPPHGLDWHO\ VWDUWV WR PRYH GRZQ WKH
SODQH�
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8. A bird leaves its nest at time t = 0 for a short flight along a straight line.

The bird then returns to its nest.

The bird is modelled as a particle moving in a straight horizontal line. 

The distance, s metres, of the bird from its nest at time t seconds is given by

s = 1
10

(t 4 – 20t3 + 100t2), where 0  t  10

(a) Explain the restriction, 0  t  10
(3)

(b) Find the distance of the bird from the nest when the bird first comes to instantaneous 
rest.

(6)
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Question � continued�
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$ EHDP AB� RI PDVV �� NJ DQG OHQJWK � P� LV VPRRWKO\ KLQJHG WR D YHUWLFDO ZDOO DW RQH HQG A�

7KH EHDP LV KHOG LQ HTXLOLEULXP LQ D KRUL]RQWDO SRVLWLRQ E\ D URSH RI OHQJWK � P� 
2QH HQG RI WKH URSH LV IL[HG WR D SRLQW, C, RQ WKH ZDOO ZKLFK LV YHUWLFDOO\ DERYH A� 
7KH RWKHU HQG RI WKH URSH LV IL[HG WR WKH SRLQW D RQ WKH EHDP VR WKDW DQJOH ACD LV ��o � DV 
VKRZQ LQ )LJXUH �� 

7KH EHDP LV PRGHOOHG DV D XQLIRUP URG DQG WKH URSH LV PRGHOOHG DV D OLJKW LQH[WHQVLEOH VWULQJ�

UVLQJ WKH PRGHO� ILQG 

�D�  tKH WHQVLRQ LQ WKH URSH�
(4)

(b)  the direction of the force exerted by the wall on the beam at A.
(6)

(c)  If the rope were not modelled as being light, state how this would affect the 
      tension in the rope, explaining your answer carefully. (2)

The rope is now removed and replaced by a longer rope which is still attached to the 
wall at C but is now attached to the beam at G, where G is the midpoint of AB. The 
beam AB remains in equilibrium in a horizontal position.

(d)  Show that the force exerted by the wall on the beam at A now DFWV KRUL]RQWDOO\ (2)
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8. A bird leaves its nest at time t = 0 for a short flight along a straight line.

The bird then returns to its nest.

The bird is modelled as a particle moving in a straight horizontal line. 

The distance, s metres, of the bird from its nest at time t seconds is given by

s = 1
10

(t 4 – 20t3 + 100t2), where 0  t  10

(a) Explain the restriction, 0  t  10
(3)

(b) Find the distance of the bird from the nest when the bird first comes to instantaneous 
rest.

(6)
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(Total for Question � is 14 marks)
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Question 9 continued
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$ WHQQLV SOD\HU VHUYHV D EDOO VR DV WR SDVV RYHU WKH QHW� 
7KH EDOO LV JLYHQ DQ LQLWLDO YHORFLW\ RI �� P V�� LQ D GLUHFWLRQ ��R EHORZ WKH KRUL]RQWDO� 

7KH EDOO LV VWUXFN DW D SRLQW 2 ZKLFK LV ��� P YHUWLFDOO\ DERYH WKH SRLQW $ ZKLFK LV RQ 
KRUL]RQWDO JURXQG� 
7KH ERWWRP RI WKH QHW LV WKH SRLQW % ZKLFK LV RQ WKH JURXQG DQG $%   �� P� 
7KH KHLJKW RI WKH QHW LV � P� DV VKRZQ LQ )LJXUH ��

7KH EDOO LV PRGHOOHG DV D SDUWLFOH PRYLQJ IUHHO\ XQGHU JUDYLW\�
7KH EDOO SDVVHV RYHU WKH QHW DW D SRLQW ZKLFK LV YHUWLFDOO\ DERYH %�

8VLQJ WKH PRGHO�

�D� ILQG� LQ FHQWLPHWUHV WR � VLJQLILFDQW ILJXUHV� WKH GLVWDQFH EHWZHHQ WKH EDOO DQG WKH WRS RI
WKH QHW� DV WKH EDOO SDVVHV RYHU WKH QHW�

���

�E� ILQG� WR � VLJQLILFDQW ILJXUHV� WKH VSHHG RI WKH EDOO DV LW SDVVHV RYHU WKH QHW�
�4�

�F� 6WDWH WZR OLPLWDWLRQV RI WKH PRGHO WKDW FRXOG DIIHFW WKH UHOLDELOLW\ RI \RXU
DQVZHUV� ���
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9. A (2.5kg)

Figure 2

B (1.5 kg)

1m

P

A small ball A of mass 2.5kg is held at rest on a rough horizontal table.

The ball is attached to one end of a string.

The string passes over a pulley P which is fixed at the edge of the table.  The other end of 
the string is attached to a small ball B of mass 1.5kg hanging freely, vertically below P and 
with B at a height of 1m above the horizontal floor.

The system is release from rest, with the string taut, as shown in Figure 2.

The resistance to the motion of A from the rough table is modelled as having constant 
magnitude 12.7N.  Ball B reaches the floor before ball A reaches the pulley.

The balls are modelled as particles, the string is modelled as being light and inextensible, 
the pulley is modelled as being small and smooth and the acceleration due to gravity, g, is 
modelled as being 9.8ms–2.

(a) (i) Write down an equation of motion for A.

(ii) Write down an equation of motion for B.
(4)

(b) Hence find the acceleration of B.
(2)

(c) Using the model, find the time it takes, from release, for B to reach the floor.
(2)

(d)  Suggest two improvements that could be made in the model.
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 1� continued�
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Question 9 continued
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Question 1� continued�
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(Total for Question 1� is 14 marks)

TOTAL FOR SECTION B IS �0 MARKS 
TOTAL FOR PAPER IS ��� MARKS
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