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Instructions to Candidates

In the boxes on the answer book, write the name of the examining body (Edexcel), your centre number, candidate number, the unit title (Mechanics M1), the paper reference (6677), your surname, other name and signature.

Whenever a numerical value of g is required, take g = 9.8 m s(2.
When a calculator is used, the answer should be given to an appropriate degree of accuracy.
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Information for Candidates

A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.

Full marks may be obtained for answers to ALL questions.

There are 7 questions in this question paper. The total mark for this paper is 75.
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Advice to Candidates

You must ensure that your answers to parts of questions are clearly labelled.

You must show sufficient working to make your methods clear to the Examiner. Answers

without working may gain no credit.

Suggested grade boundaries for this paper:

	A*
	A
	B
	C
	D
	E

	73
	65
	58
	48
	37
	30


1.
A particle A of mass 2 kg is moving along a straight horizontal line with speed 12 m s–1. Another particle B of mass m kg is moving along the same straight line, in the opposite direction to A, with speed 8 m s–1. The particles collide. The direction of motion of A is unchanged by the collision. Immediately after the collision, A is moving with speed 3 m s–1 and B is moving with speed 4 m s–1. Find

(a) 
the magnitude of the impulse exerted by B on A in the collision,

(2)

(b) 
the value of m.

(4)
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2.
Two particles A and B, of mass 0.3 kg and m kg respectively, are moving in opposite directions along the same straight horizontal line so that the particles collide directly. Immediately before the collision, the speeds of A and B are 8 m s–1 and 4 m s–1 respectively. In the collision the direction of motion of each particle is reversed and, immediately after the collision, the speed of each particle is 2 m s–1. 

Find

(a)
the magnitude of the impulse exerted by B on A in the collision,

(3)

(b)
the value of m.

(4)
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3.
A girl runs a 400 m race in a time of 84 s. In a model of this race, it is assumed that, starting from rest, she moves with constant acceleration for 4 s, reaching a speed of 5 m s–1. She maintains this speed for 60 s and then moves with constant deceleration for 20 s, crossing the finishing line with a speed of V m s–1.

(a) 
Sketch a speed-time graph for the motion of the girl during the whole race.

(2)

(b) 
Find the distance run by the girl in the first 64 s of the race.

(3)

(c) 
Find the value of V.

(5)

(d) 
Find the deceleration of the girl in the final 20 s of her race.

(2)
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4.
A car is moving along a straight horizontal road. At time t = 0, the car passes a point A with speed 25 m s–1. The car moves with constant speed 25 m s–1 until t = 10 s. The car then decelerates uniformly for 8 s. At time t = 18 s, the speed of the car is V m s–1 and this speed is maintained until the car reaches the point B at time t = 30 s.

(a)
Sketch a speed–time graph to show the motion of the car from A to B.

(3)

Given that AB = 526 m, find

(b)
the value of V,

(5)

(c)
the deceleration of the car between t = 10 s and t = 18 s.

(3)
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     Figure 3
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A small ring of mass 0.25 kg is threaded on a fixed rough horizontal rod. The ring is pulled upwards by a light string which makes an angle 40( with the horizontal, as shown in Figure 3. The string and the rod are in the same vertical plane. The tension in the string is 1.2 N and the coefficient of friction between the ring and the rod is (. Given that the ring is in limiting equilibrium, find

(a)
the normal reaction between the ring and the rod,

(4)

(b)
the value of (.

(6)


6.
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Figure 4

A particle of weight 120 N is placed on a fixed rough plane which is inclined at an angle ( to the horizontal, where tan ( = 
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The coefficient of friction between the particle and the plane is 
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The particle is held at rest in equilibrium by a horizontal force of magnitude 30 N, which acts in the vertical plane containing the line of greatest slope of the plane through the particle, as shown in Figure 2.

(a) 
Show that the normal reaction between the particle and the plane has magnitude 114 N.

(4)
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Figure 3

The horizontal force is removed and replaced by a force of magnitude P newtons acting up the slope along the line of greatest slope of the plane through the particle, as shown in Figure 3. The particle remains in equilibrium.

(b) 
Find the greatest possible value of P.

(8)

(c) 
Find the magnitude and direction of the frictional force acting on the particle when P = 30.

(3)

7.


[image: image6.emf]
Figure 2
A particle P of mass 4 kg is moving up a fixed rough plane at a constant speed of 16 m s–1 under the action of a force of magnitude 36 N. The plane is inclined at 30° to the horizontal. The force acts in the vertical plane containing the line of greatest slope of the plane through P, and acts at 30( to the inclined plane, as shown in Figure 2. The coefficient of friction between P and the plane is μ. Find
(a) 
the magnitude of the normal reaction between P and the plane,

(4)

(b) 
the value of μ.

(5)

The force of magnitude 36 N is removed.

(c) 
Find the distance that P travels between the instant when the force is removed and the instant when it comes to rest.
(5)
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Examiner reports
Question 1

This proved to be a good starter and was well-answered by the majority of candidates. In part (a), most knew that impulse = change in momentum and almost all errors were with the signs. Candidates would be well-advised to put impulses, with arrows, on their diagrams as well as velocities. There are still some candidates giving a negative answer for a magnitude which always loses a mark. Most used conservation of momentum in part (b) which was preferable since it did not rely on their answer from the previous part. Those who used impulse = change in momentum again, applied to the other particle, could lose two marks if their answer to part (a) was wrong. 

[image: image58.png]Question 2

Notwithstanding the usual sign errors. this question was more successfully answered than in
some previous years.

Part (a)

Sign errors were frequent for this part with 7= 0.3(8-2) = 1.8 being frequently seen. An extra g
was not often seen but knowledge of the units for impulse — although not separately marked this
time — was tenuous, with N or even N/s being proffered. The requirement for “magnitude™
demands a positive answer [“(-)3” was marked down, as being an attempt to have it both ways].
Part (b)

Almost all candidates were able to write down a momentum equation (even if with sign errors)
but 6m = 3 far too often led to the deduction m = 2. Sign errors could lead to a negative mass.
an outcome which should have alerted candidates to a problem: just dropping the negative sign
should not be an option!





Question 3

Almost all candidates scored full marks for part (a), with a few extending their graph beyond the line t = 84 and a very small minority leaving out V. Similarly the vast majority also obtained full marks in part (b). In the third part a significant number of candidates wrote down 
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. Sometimes it was clear that this was an attempt at finding the area of a trapezium, sometimes it was clearly the area of a triangle (occasionally accompanied by a helpful explanatory diagram) and sometimes one could not be sure. Occasionally one suspected that it was an application of the most commonly used wrong suvat formula 
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In the final part, virtually all candidates subtracted the relevant velocities and divided by the time to find the deceleration; those who found the velocity erroneously in part (c) could not achieve the final accuracy mark. This mark also required a positive value for the deceleration.

[image: image61.emf]
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Question 6

Most candidates were able to resolve perpendicular to the plane, in part (a), to obtain a correct expression for the reaction. The given answer was exact so evidence of rounding, such as using a rounded value for the angle, was penalised. In the second part, some did not realise that they needed to find the new reaction and so lost a number of marks. Many did complete the resolutions correctly although occasionally the friction was acting up the slope instead of down. Attempts at part (c) tended to be less successful, with the weight component often omitted or else limiting friction was used. Those who found a correct numerical value for the magnitude of the frictional force (by resolving parallel to the plane) did not always deduce the correct direction.

Question 7

Most candidates, in the first part, made a decent attempt at resolving perpendicular to the plane, although a common error was to give the final answer to too many significant figures. Thus candidates should be reminded that answers that emanate from the use of the numerical value of ‘g’ should be given to either 2 or 3 significant figures. In part (b) the most common error was to get the direction of friction wrong, although this only happened in a minority of responses. Early rounding also led to some candidates being penalised for inaccurate values at the end. 

Relatively few candidates identified the change in R for the final part of this question and many of those who did often then used 
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, losing a mark for the sign error. A large number of candidates showed the original value of F being used in otherwise correct equations, gaining the final two M marks only.

Statistics for M1 Practice Paper Bronze Level B4
	
	
	
	
	
	Mean score for students achieving grade:

	Original

paper
	Qu
	Mean score
	Max score
	Mean %
	
	ALL
	A
	B
	C
	D
	E
	U

	1001
	1
	5.12
	6
	85
	
	5.12
	5.54
	5.21
	4.93
	4.59
	3.90
	2.77

	0706
	2
	5.47
	7
	78
	
	5.47
	6.63
	6.08
	5.58
	4.88
	4.15
	2.31

	1106
	3
	9.43
	12
	79
	
	9.43
	11.20
	10.23
	9.28
	8.29
	7.03
	4.60

	0706
	4
	8.71
	11
	79
	
	8.71
	10.43
	9.67
	8.75
	7.72
	6.50
	4.35

	0706
	5
	7.10
	10
	71
	
	7.10
	9.30
	8.34
	6.96
	5.49
	3.88
	1.84

	1101
	6
	11.01
	15
	73
	
	11.01
	13.17
	11.50
	9.34
	6.96
	4.96
	1.80

	1201
	7
	8.82
	14
	63
	
	8.82
	10.47
	8.91
	7.30
	6.19
	4.71
	2.36

	
	
	55.66
	75
	74
	
	55.66
	66.74
	59.94
	52.14
	44.12
	35.13
	20.03


4





0





64





84





5





V





P





F





R





120 N











m kg





3000 kg





� EMBED Equation.DSMT4 ���





� EMBED Equation.DSMT4 ���





� EMBED Equation.DSMT4 ���





P





Q





� EMBED Equation.DSMT4 ���





� EMBED Equation.DSMT4 ���





R 





36





� EMBED Equation.DSMT4 ���





� EMBED Equation.DSMT4 ���








Bronze 4: 4/14
2
Bronze 4: 4/14
12
Bronze 4
This publication  may only be reproduced in accordance with Edexcel Limited copyright policy.
2007–2013 Edexcel Limited.


_1458546149.unknown

_1458546303.unknown

_1458546396.unknown

_1458546400.unknown

_1458546404.unknown

_1458562183.unknown

_1458562184.unknown

_1458562319.unknown

_1458546405.unknown

_1458546402.unknown

_1458546403.unknown

_1458546401.unknown

_1458546398.unknown

_1458546399.unknown

_1458546397.unknown

_1458546389.unknown

_1458546391.unknown

_1458546393.unknown

_1458546394.unknown

_1458546395.unknown

_1458546392.unknown

_1458546390.unknown

_1458546305.unknown

_1458546306.unknown

_1458546304.unknown

_1458546299.unknown

_1458546301.unknown

_1458546302.unknown

_1458546300.unknown

_1458546151.unknown

_1458546298.unknown

_1458546150.unknown

_1458125544.unknown

_1458546064.unknown

_1458546147.unknown

_1458546148.unknown

_1458546065.unknown

_1458546062.unknown

_1458546063.unknown

_1458546061.unknown

_1173609826.unknown

_1175671879.unknown

_1191238539.unknown

_1243511962.unknown

_1458125543.unknown

_1191238670.unknown

_1191238728.unknown

_1191238555.unknown

_1188377843.unknown

_1191238523.unknown

_1188377869.unknown

_1188377643.unknown

_1173610097.unknown

_1173610274.unknown

_1173612060.unknown

_1173610124.unknown

_1173609897.unknown

_1173610013.unknown

_1173609546.unknown

_1173609559.unknown

_1173609466.unknown

_1117322423.unknown

