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1. Two particles 4 and B, of mass 5m kg and 2m kg respectively, are moving in opposite
directions along the same straight horizontal line. The particles collide directly. Immediately
before the collision, the speeds of 4 and B are 3 ms ' and 4 ms™' respectively. The
direction of motion of 4 is unchanged by the collision. Immediately after the collision, the
speed of 4 is 0.8 ms .
(a) Find the speed of B immediately after the collision.
3
In the collision, the magnitude of the impulse exerted on 4 by B is 3.3 N s.
(b) Find the value of m.
3)
g J
2
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Question Scheme Marks
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1.
3.3Ns 3.3Ns
+“— —>
Before ———» «—
3ms* Ams?
After e —
0.8ms"’ vms™*
€)) CLM 5mx 3—- 2mx 4= 5mx 0.8 2m\ M1 Al
Leading to=1.5 (Speed is 1.5 m‘é) Al 3)
(b) Impulse foA  5m(0.8- J=-3. M1 Al
Leading tn=0.3 Al 3
[6]
Alternative for(b)
Impulse foB 2m(1.5--4)=3.3 M1 Al
Leadingto=0.3 Al (©))

Question 1(a)

M1 for attempt at CLM equation, with correct notefms, correct masses and

dimensionally consistent. Allow consistent extra gtonsistent missing's and sign errors. However, MO if
masses are not paired with the correct speeds.

First Al for a correct equation.

Second Al for=1.5. (-1.5 A0)

N.B. Allow M1 for an attempt to equate the impulsesthe particles but must haven $0.8 — 3) or ;n (3 —
0.8) on one side of the equation amd (2tv £ 4 ) on the other.

Question 1(b)

M1 for attempt at impulse = difference in momemta either

particle, (must be considering one particle) (M@’ are included or if mass omitted or if jusused)
Allow Initial Momentum — Final Momentum.

Al cao (i.e. no ft on thew) for a correct equation im only.

Al form=0.3
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2.
A P G 0 B
A ' A
«—0.8 m— «0.6 m~»
< 3m -
Figure 1
A non-uniform rod 4B has length 3 m and mass 4.5 kg. The rod rests in equilibrium,
in a horizontal position, on two smooth supports at P and at O, where AP = 0.8 m and
OB = 0.6 m, as shown in Figure 1. The centre of mass of the rod is at G. Given that the
magnitude of the reaction of the support at P on the rod is twice the magnitude of the
reaction of the support at QO on the rod, find
(a) the magnitude of the reaction of the support at Q on the rod,
3)
(b) the distance AG.
“)
g J
4
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2 2X X
A P G Q B
A A
<+ 0.8 m» 4.5 <0.6 n»
(@) 1 2X + X =4.5¢ M1 Al
Leading t4 =37‘9J or14.7 or 15 N Al (3)
(b) M(A)  45gx AG=(2X)x 0.8+ Xx 2. M1 A2 ft (1,0)
4
AG=~ (m), 1.3, 1.33,. Al (4)
[7]
Question 2(a)

First M1 for a complete method for findify, either by resolving vertically, or taking mometwsce, with
usual criteria (allow M1 even Re =2Rqg not substituted)

First Al for a correct equation in eithies or Re ONLY.

Second Al for 1.5g or 14.7 or 15 (AO for a negaanswer)

Question 2(b)

First M1 for taking moments about any point, wisual criteria.
A2 ft for a correct equation (A1AO one error, AOA®D two or more errors, ignoring consistent omiasid
g’s) in terms ofX and theirx (which may not bé&\G at this stage)

Third Al for AG=4/3,1.3,1.33,..... (any number of decimal plasesce g cancels) needlG =" orx
marked on diagram

N.B. if Ro= 2Re throughout, mark as a misread as follows:
(a) M1A1AO (resolution method) (b) M1AOA1AL, assumgiall work follows through correctly..
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3.
20N
30°
Figure 2
A box of mass 5 kg lies on a rough plane inclined at 30° to the horizontal. The box is held
in equilibrium by a horizontal force of magnitude 20 N, as shown in Figure 2. The force
acts in a vertical plane containing a line of greatest slope of the inclined plane.
The box is in equilibrium and on the point of moving down the plane. The box is modelled
as a particle.
Find
(a) the magnitude of the normal reaction of the plane on the box,
“)
(b) the coefficient of friction between the box and the plane.
)
g J
6

P 4 0 6 8 9 A 0 6 2 8
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3. R
UR
20
39
30°
(@) O plane R=20c0s60+ % cos3( M1 A2(1,0)
=52.4(N) or 52| Al (4)
(b) F =uR Bl
P plane F +20cos 30 = 5gcos60 M1 A2(1, 0)
Leading to=0.137 or 0.14A1 5
[9]
Question 3(a)

First M1 for resolving perpendicular to plane witbual criteria

First A2 for a correct equation (A1AO0 one errofA0 for two or more errors)

Second Al for either 52 or 52.4

N.B. In part (a), the M1 is for a complete methsd they must have sufficient equations to be th#mlve
for R. The A2 marks are then fatl the equations.

Question 3(b)

B1 for use ofF=pR(could just be on diagram)

First M1 (allow ifF is used rather thgnR) for resolving parallel to the plane with usuateria

First A2 for a correct equation (A1AO0 one errofA0 for two or more errors)

Second Al for either 0.14 or 0.137

N.B. If they resolve vertically AND horizontally, theege max 6 marks available (M1A2, M1A2) for the
TWO equations, but if they only have one equatibare are no marks available for that equation.

The marks for the horizontal resolution should beeed first on ePen.
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4. A car is moving on a straight horizontal road. At time ¢ = 0, the car is moving with speed
20 ms ' and is at the point 4. The car maintains the speed of 20 ms™' for 25 s. The car
then moves with constant deceleration 0.4 ms™, reducing its speed from 20 ms™ to
8 ms™!. The car then moves with constant speed 8 ms™! for 60 s. The car then moves with
constant acceleration until it is moving with speed 20 ms™" at the point B.
(a) Sketch a speed-time graph to represent the motion of the car from A4 to B.
3
(b) Find the time for which the car is decelerating.
2
Given that the distance from 4 to B is 1960 m,
(c) find the time taken for the car to move from A4 to B.
®)
\§ J
10

P 4 0 6 8 9 A0 1 0 2 8
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4 (2) v(m S_l) A N B1
20 — Bl
' 20, 8,25| Bl 3
g |-\
0 25 "t(s)
(b) v=u+at = 8=20- 0.4 M1
t=30 (9 Al 2
(c)
1960 = (25 x 20) +(30 x 8) + (Y2 x 30 x 12) + (68) + 8 xt + Y2 xtx 12 | M1A3 ft
(2,1, 0)
1960 =500 + 240 + 180 + 480 +t14 DM1 Al
T=115+ 40 DM1
=155 Al
(8)
N.B. SEE ALTERNATIVES [13]
Question 4(a)

First B1 for £'section of graph
Second B1 for % section
Third B1 for the figures 20, 8 and 25

Question 4(b)
M1 for a complete method to produce an equatidromly; allow (20 — 8)/0.4
Al for 30 N.B.

Give AO fort = - 30, even if changed to 30, but then allow afs@0 in part (c), where full marks could then
be scored.
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Question 4(c)

First M1 (generous) for clear attempt to find whatea undetheir graph (must include at least one “1/2”), in
terms ofa single unknown time (t sagid equate it to 1960

First A3, ft on their (b), for a correct equation.

Deduct 1 mark for each numerical error, or omissioreach of the 4ections of the areeorresponding to
each stage of the motion. (they may ‘slice’ it,ibontally into 3 sections, or a combination of th®)

Second DM1, dependent on first M1, for simplifyitagproduce an equation with all theterms collected.
Fourth Al for a correct equation foor T

Third DM1, dependent on second M1. for solvingTor

Fifth A1 155

Please note that any incorrect answer to (b) will lead to an answer of 155 in (c) and can scor e max 6/8;

Solutionswith the correct answer of 155 will need to be checked car efully.

Solutionsto 4 (c) N.B. t=T-115

A. 1960 = (25 x 20) +(30 x 8) + (*2x 30 x 12) + (68)x+ 8 xt + %2 xtx 12 M1 A3ft

1960 = 500 + 240 + 180 + 480 +t14 M1 Al
T=115+40 M1
= 155 Al
B. 1960 = (25 x 20) + % x 30 X (20 + 8) + (60 X 8)4 Xt x (20 + 8) M1 A3t
1960 = 500 + 420 + 480 + 114 M1 Al
T=115+40 M1
= 155 Al
C. 1960 =8 + Y x 12 X (55 + 25) + %2 x 12 X { 115) M1 AFt
1960 = g + 480 + & - 690
1960 = 14 — 210 M1 Al
155=T M1 Al
D. 1960 =20 - ¥ x 12 x (60 T — 25) M1 AFt
1960 = 20 - 6T - 210
1960 = 14 — 210 M1 Al
155=T M1 Al
E. 1960 = (55 x 20) - % x 30 X 12 + (60 x 8) + % X (20 + 8) M1 A3t
1960 = 1100 - 180 + 480 + 14 M1 Al
T=115+40 M1
= 155 Al
F. 1960 = (8 x 115) + % x 12 X (55 + 25) + % x 2@ % 115) M1 At
1960 = 920 + 480 + T4 1610
1960 = 14 — 210 M1 Al

155=T M1 Al
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5. A particle P is projected vertically upwards from a point 4 with speed # ms™'. The point
A4 is 17.5 m above horizontal ground. The particle P moves freely under gravity until it
reaches the ground with speed 28 ms ™.
(a) Show that u =21
3
At time ¢ seconds after projection, P is 19 m above 4.
(b) Find the possible values of 7.
(€))
The ground is soft and, after P reaches the ground, P sinks vertically downwards into the
ground before coming to rest. The mass of P is 4 kg and the ground is assumed to exert a
constant resistive force of magnitude 5000 N on P.
(c) Find the vertical distance that P sinks into the ground before coming to rest.
(C))
\§ J
14

P 4 0 6 8 9 A 0 1 4 2 8
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5. (@) vVi=ul+2as= 28 = UF+ 2x 9.8 17.! M1 Al
Leading to=21 % cso | Al (©))
(b) S= ut+% af = 19=21t- 4.9 —| M1 Al
4.9%- 21t +19=0
i V21 - 4%4.9.x19
9.8
t=2.990r3.0 | DM1 A1 Al
=£1.300r 1.3 ()
(c) N2L 49 -5000= A& M1 Al
(a=-1240.2
VvV =ul+2as= 0°=28- 2 1240.% ¢
Leading ®=0.316 ( m or0.3M1AL  (4)
[12]
OR
1 x4 x 28 + 4gs=5000s M1 Al
M1 Al

Work-Energy: €£=0.31¢ or 0.32
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Question 5(a)
First M1 for a complete method for findinge.qg.

28 =u®+2gx17.5
or 28 =u’ + 2(9)x(-17.5)
or 28 = 2gs= s=40 then 6 = u® + 2(-g)x(22.5)
condone sign errors
First Al for a correct equation(s) with g = 9.8

Second Al forti = 21" PRINTED ANSWER
N.B. Allow a verification method, but they musttstaas a conclusion, that = 21" , to score the final Al.

Question 5(b)

First M1 for a complete method for finding at leaset value i.e. for producing an equationtianly.
(condone sign errors but not missing terms)

First Al for a correct quadratic equatiort ionly or TWO correct linear equationstionly.

Second DM1, dependent on first M1, for attemptdivesthe quadratic or one of the linear equations.
Second Al for 3.0 or3 or 2.99

Third Alfor 1.3 0or 1.30

Question 5(c)

First M1 for resolving vertically with usual rules.
First Al for a correct equation

Second M1 for use of” = u* + 2as withv=0,u =28 oru = 0 andv = 28 and theig, (or any other complete
method which produces an equatiorsjmhich could be negative)

MO if they haven’tcalculateda value ofa.

Second Al for 0.32 or 0.316. (must be positiveesiitis a distance)
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6. [In this question i and j are horizontal unit vectors due east and due north respectively and
position vectors are given with respect to a fixed origin.]
A ship S is moving with constant velocity (—12i + 7.5j) km h™".
(a) Find the direction in which § is moving, giving your answer as a bearing.
3)
At time ¢ hours after noon, the position vector of S is s km. When 7= 0, s = 40i —6j.
(b) Write down s in terms of 7.
2
A fixed beacon B is at the point with position vector (7i +12.5j) km.
(c) Find the distance of S from B when 7 =3
“)
(d) Find the distance of S from B when S is due north of B.
“)
g J
18

P 4 0 6 8 9 A 0 1 8 2 8
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7.5
6. (@) arctanE = 32 M1 Al
Bewyiis 302 (allow more accuracy) Al (©))
(b) s=40 -6 +t(-12 + 7.5) M1A1 (2
(c) t=3, s=4i +16.5 M1
s—b=-3 +4 M1
sB=+/((-3)° +#)=5 (km) DM1 Al  (4)
(d) Equating components
40-12=7 or -33+12=0 M1
t= 2§ Al
4
3 . 5.
Whert =2= s=(7i)+14=j M1
4 8
SB= 2% (km) 2.125, 2.13 Al (4)
[13]
OR  Whent= 2% , [7.5t-18.5=2.125,2.13 M1 Al
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Question 6(a)

+7.5
arctan——)
First M1 for 12" ejther way up

First Al for a correct value from their expressiosyally 32 or 58
Second Al for 302 (allow more accurate answers)

Question 6(b)
M1 for a clear attempt at (40 6)+t(-12 + 7.5)

Al for any correct expression

Question 6(c)

First M1 is really B1 for ¥4+ 16.5 (seen or implied but can be in unsimplified form)
Second M1 is for a subtractios-b orb —s.

Third DM1, dependent on second M1, for finding magte of theirs—b orb —s

Al for 5

Question 6(d)

First M1 for equating-component of their answer in part (b) to 7 or
thei-component of theis—b orb —s to zero

First Al for 2.75 cao

Second M1 (independent) for attempt to fjpcomponent of theis at their
t=2.75

Second A1 2.125or 2.13 cao

6677
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7.
P03k 0.5k
(0.3 kg) 0(0.5kg) o (4N)
Figure 3
Two particles P and Q, of mass 0.3 kg and 0.5 kg respectively, are joined by a light
horizontal rod. The system of the particles and the rod is at rest on a horizontal plane.
At time 7 = 0, a constant force F of magnitude 4 N is applied to Q in the direction PQ, as
shown in Figure 3. The system moves under the action of this force until # = 6 s. During
the motion, the resistance to the motion of P has constant magnitude 1 N and the resistance
to the motion of O has constant magnitude 2 N.
Find
(a) the acceleration of the particles as the system moves under the action of F,
(©))
(b) the speed of the particles at 7 =6,
(2
(c) the tension in the rod as the system moves under the action of F.
3
Att=6s, F is removed and the system decelerates to rest. The resistances to motion are
unchanged. Find
(d) the distance moved by P as the system decelerates,
“)
(e) the thrust in the rod as the system decelerates.
3
g J
22

P 4 0 6 8 9 A 0 2 2 2 8
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7.
P(0.3 k 0.5 k
(. g) TN TNQ(.g) 4N
(a) Forsystem N2L 4-3=0.&8 M1 Al
a=1.25(ms?), 1.3 Al ()
(b) v=u+at = v=0+1.25¢ 6= 7.5( mg) MLAL (2
(c) ForP N2L T-1=0.3x1.2¢ ft their | M1 Alft
T=1375(N) 1.38,14 AL 3
OR ForQ N2L 4-2d=05x1.25
P(0.3 kg) Q(0.5 kg)
, T T".
1N 2N
(d) Forsystem N2L -3=0.&8 = a=-3.7¢ M1 Al
vV =Uu?+2as= 0°=7.5- X% 3.7% M1
s=7.5(m) Al (4)
(e) ForP N2L T'+1=0.3x 3.7¢ M1 Al
T'=0.125(N), 0.13 Al ©)
[15]
Alternative for(e)
ForQ N2L 2-T'=0.5x 3.7¢ M1 Al
T'=0.125(N), 0.13 Al ©)




Summer 2012 www.mystudybro.com Mathematics M1
Past Paper (Mark Scheme) This resource was created and owned by Pearson Edexcel 6677

Question 7(a)(In parts (a), (c), (d) and (e) use the value of the mass being used to guide you as to which
part of the system is being considered, and mark equation(s) accordingly)

M1 for resolving horizontally to produce an equatina ONLY.

First A1 for a correct equation

Second Al for 1.25

Question 7(b)

M1 for a complete method to find the speed
Alcao 7.5

Question 7(c)

M1 for resolving horizontally, for eithd? or Q, to produce an equation inonly.
First Alft for a correct equation,ft on thair
Second Al cao for 1.38 (N) or 1.375 (N)

Question 7(d)
First M1 for resolving horizontally to produce aguation ina ONLY.

First Alcao for -3.75 (or 3.75)

Second M1 for use of” = u* + 2as | with v = 0, u= their (b) and theia, (or any other complete method which
produces an equation gonly)

MO if they haven’tcalculateda value ofa.

Second Al for 7.5 m

Question 7(e)

M1 for resolving horizontally, for eithd? or Q, to produce an equation inonly.
MO if they haven’tcalculateda value ofa

First Alcao for a correct equation

Second Al cao for 0.125 or 0.13 (N) (must be paosjti



