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. Alorry of mass 16000 kg moves along a straight horizontal road.

The lorry moves at a constant speed of 25 ms™

In an initial model for the motion of the lorry, the resistance to the motion of the lorry is
modelled as having constant magnitude 16 000 N.

(a) Show that the engine of the lorry is working at a rate of 400 kW.
(C))

The model for the motion of the lorry along the same road is now refined so that when the
speed of the lorry along the same road is ¥ ms™', the resistance to the motion of the lorry
is modelled as having magnitude 640} newtons.

Assuming that the engine of the lorry is working at the same rate of 400 kW

(b) use the refined model to find the speed of the lorry when it is accelerating
at2.1 ms™

(6

P 6 1 8 6 9 R A0 2 1 6




X

[ )

SOIRLLKS
196090209699 %%
b ﬁ%”’.

IR

Question 1 continued

0962090290 00%0%: % %%

DoSatotesetesetatotetosetetel
DO NOT.V
- KX

% b

285
XK
bosososesetel o
CRXXRS

X
XX
c%“
QRLKS

35 4
SRS SRS RIR KK
pRototetetetetetetetotototetetetetetets

S
5

QRIKEL

Q o202 %
K RKRRL

s

KKK

X%
5

55
2R

KK
8K
oSt tototeds
XSS
RRLRLRRR

XX

X X
1309
b%ete!

X
bo%es
X
%
55

X ss
ode%s
oo
RS

<
XXX
5K
23
RR

X
X
o2

£ 50
o5
KX
NS
e e
3K

QR
o
<2
<2
QR
o
<2
<2

..ﬁ?
08
KKK
L

XX
‘p

290%S

0o
09583

oo

oS
o
000
098
R

%00 %%
KRR
SRR

5 O 0000,
SR
5
XXX

$%%
6% %
%%
oo’

0
XX
9%
XX
9%
%

X
0
o
B8
%w’
boteses

(oo
X
2%

X
5
=
=

20

(2 F
NNEd
)‘)
RRRL

. 0‘0‘0

X
o%
"§ ")’
)
KA
S

5

% %
2K
RRRLRK

XX
19%%
Q%f XX

000

Sotete!
olotodes
Sasesoteses
S etotete!
RLRKR
7

3

MR OO Turn over »
P 6 1 8 6 9 R A0 3 1 6



[ )

055
RRRXS

X KKK K
SIS

Question 1 continued

K RELLLEIKLRL

BRI
::00000000000
0%6%%%
RS
RRXS

€1
' o3
LIS
2R

%
3
K2

00K
LK

¢
2
8

o
&

0%

OO
R T LLL
Sodoteleded 7 o N ]
SIS A
RRRRRRKATAA

%
X X

1959 %
XK
6% %
3RX
%

X XXX X
S
LR

00%%%
SIS
SRR

X5
CRRKY

09090009090 %%%

totetel
o
5

et tetetetotetotetetotetotedeotes

%
0%
X

0002000009000 00 0. 00, 09,0909

S
096%6%0% %%
o96%%
o96%%
505055

¢
%5
&
X
28

0>
XX
2K
X
55

0%
" %
%%
QS

2
0)
X

%

S
&S
Do 2%

4

100000 %%
Sototaratatotetotetoss

o

o0

O
Se%0t0%e%s

0
proteteds
SR

CIRALRLLAD

GRRRRIILLLLRR

%%
<
0%
X RREIKRELIKIKRELLKL

<
09588
09

o2’

b
b9%0s
0000002000209 %0%0%9%0%%%

000
XX
oo
%
o totetotetetotetototetoteteotets,
RRXRS

¢
s
5
ot
el

%%

%
$%6%%
KRR

%
%
$XKXXS
RIKKK
dotetete!
dateese;
<X

NS
RRRSRKS
K5

%08
RRXKS
b9%e%:

’:
000
o2

S

%%

XXX
XK
SRR
S

B
IR

XS
K85

X
X X
XX
XX
5

090%%%%

3

$009%0%:%%

7
KR
SRRREIIR
5
5%

SRLLXKS

S0, 0.0.0,
5

ol

>
<
<
35
g8

P 6 1 8 6 9 R A 0 4 1 6



X
0
8
RS
oo
0000,

<
o003
<
£00e
3%

3&%
’:‘:’:
RS

%
o%%
e

XX X
558

é'

08

&

20te%!
SERKL
SRS

X5

ofodode!

%
LK
M
‘%%
o 2%

XX

%

OO
S otetototetotetetotetoteteded
Aottt ittty
DOSISOORONt = Y 39\

pgosest B 1@ % \
XXX RHRK
ZRLRRLKS

QS
0t 1707l
SRARRSR0
SRARKRS
R

'0:00’:::“’::‘
OKKIEIEE
ododeotetoteteotetes
SRR,

KXRK

0%
X
X

SEKL,

%
<
X X

&2

o%%
0% %%

X
Q’ "
5

oo
RS

%

X
5%%
o0

<

X
X
R
X

<5

2%
o

3558

%%
oo
f‘ X
$9:0.0.0.0.9.9.9.9,
IRLRRRRLRKR

o

K9 %
o070

s
S
o

KR
K
2R
SR
<R
et

':‘:::o’
R

~ N
Question 1 continued
(Total for Question 1 is 10 marks)
\ J
5
VDDA O Turn over »
P 6 1 8 6 9 R A0 5 1 6



s

2. Two particles, 4 and B, of masses 2m and 3m respectively, are moving on a smooth
horizontal plane. The particles are moving in opposite directions towards each other
along the same straight line when they collide directly. Immediately before the collision
the speed of A4 is 2u and the speed of B is u. In the collision the impulse of 4 on B has
magnitude Smu.

(a) Find the coefficient of restitution between A4 and B.
)

(b) Find the total loss in kinetic energy due to the collision.
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(Total for Question 2 is 13 marks)

9

AR OO Turn over »
P 6 1 8 6 9 R A 0 9 1 6



r

3. A nparticle, P, of mass m kg is projected with speed 5 ms™' down a line of greatest slope of

a rough plane. The plane is inclined to the horizontal at an angle a, where sina = %
. . . . 1
The total resistance to the motion of P is a force of magnitude 3 mg

Use the work-energy principle to find the speed of P at the instant when it has moved
a distance 8 m down the plane from the point of projection.

)

S

[939..v.v
o

10

P 6 1 8 6 9 R A0 1 01 6



X
0
8
RS
oo
0000,

<
o003
<
£00e
3%

3&%
’:‘:’:
RS

%
o%%
e

XX X
558

é'

08

&

20te%!
SERKL
SRS

X5

ofodode!

%
LK
M
‘%%
o 2%

XX

%

OO
S otetototetotetetotetoteteded
Aottt ittty
DOSISOORONt = Y 39\

pgosest B 1@ % \
XXX RHRK
ZRLRRLKS

QS
0t 1707l
SRARRSR0
SRARKRS
R

'0:00’:::“’::‘
OKKIEIEE
ododeotetoteteotetes
SRR,

KXRK

0%
X
X

SEKL,

%
<
X X

&2

o%%
0% %%

X
Q’ "
5

oo
RS

%

X
5%%
o0

<

X
X
R
X

<5

2%
o

3558

%%
oo
f‘ X
$9:0.0.0.0.9.9.9.9,
IRLRRRRLRKR

o

K9 %
o070

s
S
o

KR
K
2R
SR
<R
et

':‘:::o’
R

7

Question 3 continued

(Total for Question 3 is 7 marks)
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( )

4. Three particles, P, Q and R, are at rest on a smooth horizontal plane. The particles lie

along a straight line with O between P and R. The particles O and R have masses m and km %
respectively, where k is a constant. &
poseietie
Particle Q is projected towards R with speed u and the particles collide directly. \oi\
The coefficient of restitution between each pair of particles is e. S
e
(a) Find, in terms of e, the range of values of & for which there is a second collision. b;;;'i//t\
@ =
Given that the mass of P is km and that there is a second collision, 5/5\
(b) write down, in terms of u, k£ and e, the speed of Q after this second collision. \‘\%’;;\g
ey \/ ;

12

P 6 1 8 6 9 R A 01 2 1 6



X
0
8
RS
oo
0000,

<
o003
<
£00e
3%

3&%
’:‘:’:
RS

%
o%%
e

XX X
558

é'

08

&

20te%!
SERKL
SRS

X5

ofodode!

%
LK
M
‘%%
o 2%

XX

%

OO
S otetototetotetetotetoteteded
Aottt ittty
DOSISOORONt = Y 39\

pgosest B 1@ % \
XXX RHRK
ZRLRRLKS

QS
0t 1707l
SRARRSR0
SRARKRS
R

'0:00’:::“’::‘
OKKIEIEE
ododeotetoteteotetes
SRR,

KXRK

0%
X
X

SEKL,

%
<
X X

&2

o%%
0% %%

X
Q’ "
5

oo
RS

%

X
5%%
o0

<

X
X
R
X

<5

2%
o

3558

%%
oo
f‘ X
$9:0.0.0.0.9.9.9.9,
IRLRRRRLRKR

o

K9 %
o070

s
S
o

KR
K
2R
SR
<R
et

':‘:::o’
R

~ N
Question 4 continued
\ J
13
VD N R Turn over »
P66 1 8 6 9 R A0 1 3 1 6



[ )

055
RRRXS

X KKK K
SIS

Question 4 continued

K RELLLEIKLRL

BRI
::00000000000
0%6%%%
RS
RRXS

€1
' o3
LIS
2R

%
3
K2

00K
LK

¢
2
8

o
&

0%

OO
R T LLL
Sodoteleded 7 o N ]
SIS A
RRRRRRKATAA

%
X X

1959 %
XK
6% %
3RX
%

X XXX X
S
LR

00%%%
SIS
SRR

X5
CRRKY

09090009090 %%%

totetel
o
5

et tetetetotetotetetotetotedeotes

%
0%
X

0002000009000 00 0. 00, 09,0909

S
096%6%0% %%
o96%%
o96%%
505055

¢
%5
&
X
28

0>
XX
2K
X
55

0%
" %
%%
QS

2
0)
X

%

S
&S
Do 2%

4

100000 %%
Sototaratatotetotetoss

o

o0

O
Se%0t0%e%s

0
proteteds
SR

CIRALRLLAD

GRRRRIILLLLRR

%%
<
0%
X RREIKRELIKIKRELLKL

<
09588
09

o2’

b
b9%0s
0000002000209 %0%0%9%0%%%

000
XX
oo
%
o totetotetetotetototetoteteotets,
RRXRS

¢
s
5
ot
el

%%

%
$%6%%
KRR

%
%
$XKXXS
RIKKK
dotetete!
dateese;
<X

NS
RRRSRKS
K5

%08
RRXKS
b9%e%:

’:
000
o2

S

%%

XXX
XK
SRR
S

B
IR

XS
K85

X
X X
XX
XX
5

090%%%%

3

$009%0%:%%

7
KR
SRRREIIR
5
5%

SRLLXKS

S0, 0.0.0,
5

ol

>
<
<
35
g8

14

P 6 1 8 6 9 R A 01 4 1 6



X
0
8
RS
oo
0000,

<
o003
<
£00e
3%

3&%
’:‘:’:
RS

%
o%%
e

XX X
558

é'

08

&

20te%!
SERKL
SRS

X5

ofodode!

%
LK
M
‘%%
o 2%

XX

%

OO
S otetototetotetetotetoteteded
Aottt ittty
DOSISOORONt = Y 39\

pgosest B 1@ % \
XXX RHRK
ZRLRRLKS

QS
0t 1707l
SRARRSR0
SRARKRS
R

'0:00’:::“’::‘
OKKIEIEE
ododeotetoteteotetes
SRR,

KXRK

0%
X
X

SEKL,

%
<
X X

&2

o%%
0% %%

X
Q’ "
5

oo
RS

%

X
5%%
o0

<

X
X
R
X

<5

2%
o

3558

%%
oo
f‘ X
$9:0.0.0.0.9.9.9.9,
IRLRRRRLRKR

o

K9 %
o070

s
S
o

KR
K
2R
SR
<R
et

':‘:::o’
R

~ N
Question 4 continued
\ J
15
VD B N A O Turn over »
P66 1 8 6 9 R A0 1 5 1 6



a N\

Question 4 continued
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(Total for Question 4 is 10 marks)

TOTAL FOR FURTHER MECHANICS 1 IS 40 MARKS
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