Please check the examination details below before entering your candidate information

(" Candidate surname Other names J

\
Centre Number Candidate Number

Pearson Edexcel International Advanced Level

reference

Mathematics
International Advanced Subsidiary/Advanced Level
Mechanics M1
\_ )
( You must have: Total Marks |
Mathematical Formulae and Statistical Tables (Yellow), calculator
\_ J

Candidates may use any calculator permitted by Pearson regulations.
Calculators must not have the facility for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical formulae
stored in them.

Instructions

® Use black ink or ball-point pen.

® If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

® Fillin the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.

® Answer the questions in the spaces provided
- there may be more space than you need.

® You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.

® Whenever a numerical value of g is required, take g = 9.8 ms, and give your
answer to either 2 significant figures or 3 significant figures.

Information
® A booklet ‘Mathematical Formulae and Statistical Tables' is provided.
® There are 8 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.

® Try to answer every question.

® Check your answers if you have time at the end.

@ If you change your mind about an answer, cross it out and put your

new answer and any working underneath.
Turn over »

CACCUS 11—
©2022 Pearsan Education Ld. P 7 1 4 0 3 A O 1 2 8

i Pearson



1. Two particles, P and Q, are moving towards each other in opposite directions along the
same straight line when they collide directly. Immediately before the collision the speed of
QO 15 2u. The mass of O 15 3m and the magnitude of the impulse exerted by P on Q@ in the
collision 1s dmu.

Find

(a) the speed of Q 1mmediately after the collision,
3)
(b) the direction of motion of @ immediately after the collision.
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2. A motorbike 1s moving with constant acceleration along a straight horizontal road.
The motorbike passes a pomt P and 10 seconds later passes a poimnt Q.
The speed of the motorbike as it passes Q is 28ms™
Given that PO = 220m,

(a) find the acceleration of the motorbike,
3)

(b) find the distance travelled by the motorbike during the fifth second after passing P
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3. A tractor of mass 6 tonnes 1s dragging a large block of mass 2 tonnes along rough
hornizontal ground. The cable connecting the tractor to the block 1s horizontal and parallel

to the direction of motion.
. o _ _ Brutish Mathis

The cable 1s modelled as bemng hight and mextensible.
The drniving force of the tractor 15 74001 and the resistance to the motion of the tractor
15 200, The resistance to the motion of the block 1s R newtons, where R 1s a constant.
Given that the tension in the cable 1s 6000N and the tractor 1s accelerating,
(a) find the value of R.

(6)
(b) State how you have used the fact that the cable 1s modelled as being inextensible.
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A small block of mass 5kg lies at rest on a rough horizontal plane.
3
The coefficient of friction between the block and the plane 1s 7

A force of magmitude P newtons 1s applied to the block mn a direction which makes an angle
of 30° with the plane, as shown mn Figure 1.

The block 15 modelled as a particle.
Given that P =14

(a) find the magnitude of the frictional force exerted on the block by the plane and describe

what happens to the block, justifying your answer.
(6)

The value of P 1s now changed so that the block 1s on the point of slipping along the plane.

(b) Find the value of P
(6)
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A umform rod 4B has length 5m and mass 5 kg. The rod rests 1n equilibrium 1n a horizontal
posttion on two supports C and D, where 4C'=1m and DB =2m, as shown in Figure 2.

A particle of mass 10kg 1s placed on the rod at .4 and a particle of mass Mkg 1s placed on
the rod at B. The rod remains horizontal and mn equilibrium.

(a) Find, m terms of M, the magnitude of the reaction on the rod at C.

(3
(b) Find, m terms of M, the magmitude of the reaction on the rod at D.
(3)
(c) Hence, or otherwise, find the range of possible values of M.
(3)
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6. A particle P 1s moving with constant acceleration.
At time 7= 1 second, P has velocity (- + 4j)ms'1
At time f= 4 seconds, P has velocity (5i — Bj}n:lﬁ'._1
Find the speed of P at time = 3.5 seconds.

V= o 4 a.l'

Brutish

(6)

5C_g, = -1 ) (3)

spesdf = L) = P2 m s

Madhis|

V3V SHLNIGLMMIONOD

yagysiHINiLEMIONOG

vavsHIMaWMioNos



7. Two small cluldren, Ajaz and Beth, are runming a 100 mrace along a straight horizontal track. ’a)

They both start from rest, leaving the start line at the same time.

Ajaz accelerates at 0.8ms™ up to a speed of 4ms~ and then maintains this speed until hgam

crosses the finish line.

Beth accelerates at 1 ms™ for T seconds and then maintains a constant speed until she
crosses the finish line.

Ajaz and Beth cross the fimish line at the same time.

(a) Sketch, on the same axes, a speed-time graph for each child, from the instant when they
leave the start line to the instant when they cross the fimsh line.

(3
(b) Find the time taken by Ajaz to complete the race.
S
(c) Find the value of T
S
(d) Find the difference i the speeds of the two children as they cross the finish line.
(2)
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[In this question, i and j arve horizontal unit vectors directed due east and due north
respectively and position vectors are given relative to a fixed origin O.]

Two boats, P and O, are moving with constant velocities.

B
The velocity of P is 15ims™ and the velocity of O is (20i — 20j)ms™
(a) Find the direction m which Q 1s travelling, giving your answer as a bearing.
(2
The boats are modelled as particles.
At time 7= 0, P 1s at the origin O and Q 1s at the point with position vector 200j m.
At time 7 seconds, the position vector of P 15 pm and the position vector of 0 15 qm.
(b) Show that
PO =[5ti+ (200 - 200)j]m
()
(c¢) Find the bearing of P from Q when 7= 10
(2)
(d) Find the distance between P and Q when Q is north east of P
&)
(e) Find the times when P and Q are 200m apart.
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