@ Pearson

Edexcel

Additional Assessment Materials
Summer 2021

Pearson Edexcel GCE AS Physics

Topic 2: Mechanics
T2

(Public release version)



Pearson: helping people progress, everywhere

Pearson aspires to be the world’s leading learning company. Our aim is to help everyone
progress in their lives through education. We believe in every kind of learning, for all kinds
of people, wherever they are in the world. We've been involved in education for over 150
years, and by working across 70 countries, in 100 languages, we have built an
international reputation for our commitment to high standards and raising achievement
through innovation in education. Find out more about how we can help you and your
students at: www.pearson.com/uk

Additional Assessment Materials, Summer 2021
All the material in this publication is copyright
© Pearson Education Ltd 2021



General guidance to Additional Assessment Materials for use in 2021

Context

Additional Assessment Materials are being produced for GCSE, AS and A levels
(with the exception of Art and Design).

The Additional Assessment Materials presented in this booklet are

an optional part of the range of evidence teachers may use when deciding on a
candidate’s grade.

2021 Additional Assessment Materials have been drawn from previous
examination materials, namely past papers.

Additional Assessment Materials have come from past papers both published
(those materials available publicly) and unpublished (those currently under
padlock to our centres) presented in a different format to allow teachers to
adapt them for use with candidate.

Purpose

The purpose of this resource to provide qualification-specific sets/groups of
questions covering the knowledge, skills and understanding relevant to this
Pearson qualification.

This document should be used in conjunction with the mapping guidance which
will map content and/or skills covered within each set of questions.

These materials are only intended to support the summer 2021 series.
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13 A gardener used a trolley to move a paving stone.

paving stone

'9-S9 cos

A force meter was attached to the handle of the trolley.

The gardener recorded the following measurements when the trolley was at rest in the
position shown in the diagram.

mass of trolley and paving stone = 18.5kg
length of trolley = 97¢m
force on handle = SON

(a) Determine the distance of the centre of gravity of the loaded trolley from the wheels.

N\ON\LN:SCM—bOIQa = SOXO~°19C9'S{—’ IQ'SKQ-S’I;(@{QXJL

x = S60x073F - 527239314
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Distance



(b) The gardener then pulled the trolley and measured the applied force while the trolley
was moving. o

The direction of the applied force is 25° to the vertical, as shown by the arrow.
(1) Calculate the magnitude of the applied force.

Assume the magnitude of the vertical component of the force remains at SON.

FcosH = |0
F s 2 = S0
F = SO _ $S-1¢gg9S9S =~ SS C?Sﬁ>

AT ETETTYS.

Cos2 S
SS N

Magnitude of applied force
(11) The gardener continues to walk and pulls the trolley a distance of 15m in a time of 4.2s.

Calculate the power developed while pulling the trolley.

P=WN = Fd = (Sgg\n25>(\33 ZSS.OMB-OIW
¢t u-2 X 93 W (zsp)

23 W

Power

(Total for Question 13 = 8 marks)
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13 Road trains are used in Australia to transport freight across large, flat areas of the country.
They consist of a minimum of three trailers connected to a cab unit to pull them along.

(a) The braking distance of a road train travelling at 15m s™'is 70m.

Assuming that the same braking force is applied at all speeds, show that the braking
distance of a road train when travelling at 25m s™' is about 190m.

8§=d > t-9:=-730 -
t S5 s

=S g + 2S — St = d
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b '? - 30 T 2190 wm (ZSF)
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(b) A car accelerates uniformly at 3.7ms? as it passes a stationary road train.

The initial speed of the car is 30m s™" and it reaches the speed limit of 130km h™ as
it passes the front of the cab.

Calculate the length of the road train.

g™’ viz ut v 265 >

u= 30 (325)2—302 - <
V = 130tm/n = %S
0=27

¢ 8- Su. a6 767238
% QS m (256D
SS M

Length of the road train =

(=120 Wnllv x 1000
2600

= 3295 -\
— M5
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16 The diagram shows a rock climber of mass 55kg. She is hanging on a rope with one foot
in contact with a rock face. She uses this foot to push herself horizontally away from the
rock face. The rope is inclined at 20° w the vertical.

T /1| 1 cos 20

7T9§n0

(a) Complete the free-body force diagram below to represent the forces acting on the

climber.
_T \ :‘ )

F? <—

N
(b) (i) Show that the tension in the rope is about 600 N.
(3)

T cos 20 = SS9

T = SS9
(s 20
T > S3u .31 . = S30 W (gsp)
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9 A vehicle that skids can leave a mark on the road surface. This skid mark can be used to

calculate the velocity of the vehicle at the start of the skid
At a test track a car of mass 1500kg was collided into the back of a stationary car of
mass 1200kg. The two cars skidded along the road together, leaving skid marks of

length 7.5m. The cars decelerated at 5.6 m s~ to a stop at the end of the skid

(a) Show that the velocity of the two cars at the start of the skid was about 9 m s

S 0w’
N \]2'.: MZ ¥ ZO\S - u?'-; \[2—2_0-3
_ 2
2%00g S-6(A(*-S) = u .
M 2 e SISV839 X D ms

(b) Calculate the velocity with which the car of mass 1500kg collided with the
stationary car.

1ISOOuw = 2300 (q) ™ O < o e AU
<00 v = 4 11-30 o g fone opter
Ww = G - 2 m,S
Velocity = |6 CZS\-) s 7

(c) In practice, the velocity of the car is not exactly the same as that calculated in (b)

Explain why.

AS emmﬁj wum be losS{4 cmae to
VC(‘IC/HO/\ betWin W Cars ono Ha

road  apon  enupr M he  dronslemae d
0 the TUurrcundemag, mLanng \Cinete e morg
‘W\ L A (S LLS‘S H”\Om

(Total for Question 9 = 8 marks)
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10 In a ‘balancing birds’ puzzle, model owls and crows are each placed in one of six
equally spaced positions marked on a perch. The perch has negligible mass, and 1s
suspended from another of the six marked positions. With the birds placed, and the
perch suspended, as shown, the puzzle is in equilibrium.

suspension cord

O/

Crow owl

w0 perch
<—L-“——; . T ] —)
’(L\/ ' \
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(a) State what 1s meant by ‘in equilibrium’.

WAWRSN  trg RO SUWSNYT  Cgra (g prlie
cana e PLA’D’J'LQ —\S S’co\i-\‘or\omri"

ANBiCloCOIBE  momertts = Clockwise  woments

(b) (1) The owl has a mass 2M and the crow has a mass M. Show that the perch will
balance when suspended as shown from position X.

T = 2m , 2L=X

MO M2 nHum aung/UNMD AL (2m) - ZL(%M\
6 LM =6 LW
0-0
N 20 Wb wn

MWL 9y Spenoy A
f,rov\/\ X

Anbhockw tse womentts = ¢ lockuose moments

Cooat X, dne puzzie S ot equlibrivn.



(1) The perch is then attached to a second perch and suspended as shown. Two
more birds, not shown, are placed at A and B, and the whole arrangement is in
equilibrium. Each crow has the same mass M. The mass of an owl is 2M.

\J
Explain, with the aid of a calculation, which type of bird sits at A and which
type of bird sits at B to ensure the whole arrangement 1s in equilibrium.

Anticlocimse. moments = Clochkuwise woementg
moments avout Y
(cw) (x8) +(BLxW)
(FOW) (LXT) + (2L xA)
16 xA M= LT+2)A
L(B3M) - L(T+2A)
6+3M= gM+2A (a5 T=3M)
B = 2A ’ (Total for Question 10 = 6 marks)
So €t A=M , thon B =2M

2. ocow Showd be at A
and an owl ot B

cneciang

B+3M= T42A
2M+3M = 3M+ 2ZM

5M = b
Y B=2M, AW
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16 In a game of badminton, a shuttlecock is hit by a racket. The graph shows how the
vertical displacement (y) and horizontal displacement (x) of the shuttlecock vary from
the moment it leaves the racket. The positions are recorded every 0.10s.
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(a) The graph below shows how the velocity of the shuttlecock in the vertical direction
varies with time.
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(1) Explain how the velocities have been calculated from the successive vertical
positions of the shuttlecock

The Shuttle cocl Skadts o A QOS\HON 2y,

WMo , you an us the Qraph 4o caltulak A Changg o

oustantg ook cliwold bﬂ Yo fo ogF Sprear = Spua = @%cq
H

(1) State why these velocities have been plotted at the mid-range of the time
interval

S0 You fina -le aug roge Fme from ~at +imeo
wterveu

(111) State, with a reason, two pieces of evidence from the graphs that show that
the shuttlecock does not follow the motion of a projectile moving freely under
gravity.

() Tha ZRLDT IR ot o Shengt tne
o —tharg (SNE a  COASTARNr fer\cr/LLQV\'\'
AnA o (lharN (SN T o0 conSraant- O\CCL(QJ’O&\OH
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(1v) Show, using the velocity-time graph, that the maximum height gained by the
shuttlecock is about 3m.

abF mox le‘a’\ﬂ’r,\/:O andl - o= O-C

Msmﬁw Ars FanG 9 fapa waan F=0%
Jeatast

v -g -

72-€n = 2 m

U

TOTAL FOR PAPER IS 43 MARKS



