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1. 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)

OO

G IIILIX:
R RIRRIRIS
SIS

K<
055
3K

~ 7ot
g
=2

X KKKKX
equlegelees
‘q:ug
QIRK

3

X2
)

AN 0
5% Desesesssssesetetet
y)

3
&

AR
potogete

09090%%%
A
XX

<>
o
¢

418
QR

S5
0% %6%
oodedode
bototes
ool

X5
$RRXK
o:":f 5

XK
s
0RIRKRK
Dosotsteseet

5
K&
doee!

5
3RS
QKL

500K
Sodetoteds

L
e
SR
R8s
SRIAX
S




HIXRERL KRRHLKR
I KKK
SRR LXK
SEKRKEL KKK
RKKKK KKK
2R Sotetotoe!
SRS KKK
SRR LIRHKKS
SEKRKEL KK
RKKKK KKK
2R Sotetotode!
IR KKK
SRR LIRS
SEKRKEL KKK
ORKKKK KKK
2R Sotetotote!
o RLRLKL
PROSe g

<
X%
‘A
A
&Y
%
XK

SRR
Sk

0
29 « cases
SIS
Ko
SRS

%
5
A
et
%

Y
(@ o8
XX
S

SRR
090%090%9%09:%%
090%0%%%
0909090 % %%
090%%6% %%
3RS
HILLLS

K

X%
0

5

KK
XK
25055

0%
XX
XX
XX
XX
28
XX

b9%esees
29%90%S

R
2R
3RS
2R
3RS
XX
betet

K
RRXKS
&
%!

R

000
9 So%0%%e!

120%

e

2%
0
G
LI
i
O

¢
5

pasesetetetetes

%5
24%6%%

000
3555

o96%%
X

050%% %%
GRRR
2L

o2
%
020

&S
K5
KR

oo
o
K
2
o
e’

X
N
hte!

%
K

XX

120 % %%
Ro%0%e%

oogeTateces
958720
0 e

<
g%%o %
SRR
oSstetetetetes
ZRLRS

%

255
1500
25
35
2

SeSode!
oS
oot
be¥e%e%e%

00:000
0%
o
<
‘p

QI
ootetotelte!
QKKK
o todetotete!
XX %

KKK,
QR

%%
<
oS
QL

IS0L0ge%s
00
2
35
05

%

s etote!
0%
ZRLRS

OO
plogotetetet
RS
K XX
o
PXS
S5

&
X
o
%
7
X
o2

0
o2
2

oo
5
<5
9]
2

<
ooele
XS

X X
)
. :.‘
%

QRRRR
y,
A
I~
K

%%
6% %
;ﬁﬁ%

0096%:%%

XX

258%

Detotes
2%

%% %

RRRRKS
orosesesesotess
bogeseses

O
0o

<X
CRRRRRKL
100005 %
SRRKXRKL
IS

7

Question 1 continued

3

Turn over »




7

Question 1 continued
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(Total for Question 1 is 10 marks)
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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.
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(a) Find the coefficient of restitution between A and B. B
2:27”0

®

(b) Find the total loss in kinetic energy due to the collision.
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Question 2 continued

355

000
KB
00‘:’:’0
R
0502005

O
0
&L

OO
bedetotete!
Satelotodet
o0t totetotetete!

o2

%%

00!
3RRXS
%5
555

KL
e

0% %
o%
05

XX
R
0!
AL
<5
0%

X

<
<

S

¢
o
2%
503
000
o

Rooos

PP
00X

S
SIS

<
<

<
o

X KK
XXX

%
QL
0205
05
28
bose

!
$KX
00.0
0L
Fotets!

%
RS
X
RIS
0K
2%%!

X
X
<
25
be%

0%
5
5
o
5

X%

2
ol
QL
55

R
R3S
3RS
S0
et

o%
X
SRR2
$0.0.0.0,
s
KRR

(X

0908
%
00

0%}

0
2000

>
o%e?
0o

555

¢
88
SRLLLS
<5
KX,

%0208
S8
XRKRKKX,

x>
RIAIKK
ototetotetete!
Dssoseseseteteteteses
do0es
28
P 0e%%

%
%5

%
RS

AR
o%

3555
doee!

X
K
e
ER
0%6%% %%
KRR,

%
%
"

%

>y

6
25

9%
0020 %%
*".::%A

" s
%
55

=%
Dodets 50l
QX I
PO Tavaded
RIS
QX s

CREGIAKL
X X e
S

QKKK
SILRXR

RRIK
BRI

RRIKS
SR,

¢
53
RS
oS

OO
JRRAKIRKK
RRRRRRRLS
090%%%% &
%5
Po%ede!

<>
5

Soasees
SR RIRIRS

%5
QRIKE

OO
RISRKKE
RRRRRIKRIXRK,
’0‘:,’0’0‘0‘0’0’0’000000
XX,

K X
5553
KK,

OO
ogetes0tetetesesess

0o | RO
AR RN
0000 e 00000 0 00 0%

(030, ' _° 00
Ovi‘%
R

(9.9 K
(959 ’:.
<Xy 0:
[95% — %
SRS
s o
SR
%
XX
o5
%
o%

<
<

¢
2%

RS

o otetototetotetotetel

<2

GG

¢
3
oo

pososetoteseseseses

0>
ot
Oedotetotetetotetotet
X

QIR
o totetotetetotetotetetod.

05
potete!
3RS

XX
XXX
553
‘0
LK

%
25
35
%5
%

%
%
XX
&
O



I8 88888 M \
050505050 SR eSS o %0 020!
SR KK
SHXRXR RLLLLR
SRR SRR
XXX 3XRRS
050505050 SRS oSS0 020!

28 2K
SRR SRR u i i u
SRRIIE SRR 1 1
XXX XXKRKS
SRR SRR
SRERRES 8IS
SXXXRR  SLLLLR
SRRIIE SRR
XXX XXXRKS
XXX SXXRXNS
S S5
050, % oo oS, - 60
058> oSy

x5
3

dogele!
%!

0% % %%

0
%%
KK
IS

3XXXS

%%
305

Dgeteetees
&

X

Do

050% % % % %%
RESIIS
o otetotetete!
QRIS
SRR

X
e
5

oY%
K
é
S0 0020 92020920920

RK
K
SRR

35
XRRRIBIILKKS
potatateds!

5

0%
000

o5
53
bt

doses
oS

<5
%%
&

K5

L
oo
XX
%0 %%
503008
555

oY% %
<
%!
0o
%6200}

oY%
Tedele!
0%
X

doedes
RS

XX

&L

o

X RES

< A0

X TRs
0 0

1% %

%
5
QL
555
0%

<>
o
%0503
X5
K

<
0%

o
<
‘p

Sotetedet
SR
RIKK
oS0l
KKK

QQfOQQO
%’
o
53
%’

KA
2L
%8
28
28
3%
oe%!

0
XX
%%
55
X
X

¢
5
o
%
%!

o

0
00

o2

X X KK
X XK
KK
i
5
<

0
oS
o
%
29%4%%*

OO
5
2%
2

KL

oode!
2

[
%!

SRS
0%~ 0398
SN

(000
roetatels
‘BE
(Y ES
SR

00
&2
">
XX

o%

XX

-
:

0%
031
HS

6
X

s
%
1
o2

00
KR
ch0te%!
=)
oots
RRKS

o~
0
-
5
&
2R

%
-
I

b

(Total for Question 2 is 13 marks)

<X
CRRRRRKL
100005 %
SRRKXRKL
IS

9

Turn over »



\
3. A particle, 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 =%

The total resistance to the motion of P is a force of magnitude % 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.
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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 £ is a constant.
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Particle Q is projected towards R with speed u and the particles collide directly.
The coefficient of restitution between each pair of particles is e.

(a) Find, in terms of e, the range of values of & for which there is a second collision.

9
Given that the mass of P is km and that there is a second collision,

(b) write down, in terms of u, k and e, the speed of Q after this second collision.
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 10 marks)

TOTAL FOR FURTHER MECHANICS 1 IS 40 MARKS
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