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General guidance to Topic Tests
Context

e Topic Tests 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and unpublished (those currently under padlock to our centres) presented in a different format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 candidates.

Purpose

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

e This document should be used in conjunction with the advance information for the subject as
well as general marking guidance for the qualification (available in published mark schemes).



https://qualifications.pearson.com/en/qualifications/edexcel-a-levels/mathematics-2017.coursematerials.html#filterQuery=Pearson-UK:Category%2FExam-materials

Revise Revision Guide content coverage

The questions in this topic test have been taken from past papers, and have been selected as they cover the topic(s)
most closely aligned to the A level advance information for summer 2022:

- Topic 2: Kinematics - Variable acceleration and Quantities and units in mechanics

o Variable acceleration, language of kinematics

The focus of content in this topic test can be found in the Revise Pearson Edexcel A level Mathematics Revision
Guide. Free access to this Revise Guide is available for front of class use, to support your students’ revision.

Contents Revise Guide Level
page reference

Pure Mathematics 1-111 A level

Statistics 112-147 A level

Mechanics 148-181 A level

Content on other pages may also be useful, including for synoptic questions which bring together learning from
across the specification.



https://qualifications.pearson.com/content/dam/pdf/A%20Level/Mathematics/2017/Teaching%20and%20learning%20materials/W73066_GCE_A_Mathematics_9MA0_AN_Accessible_version.pdf

Questions
Question T2_Q1

1. [In this question position vectors are given relative to a fixed origin O]

At time ¢ seconds, where ¢ > 0, a particle, P, moves so that its velocity vms™
is given by
3
v = 6fi — 5%

When ¢ =0, the position vector of Pis (—20i + 20j)m.

(a) Find the acceleration of P when =4

3)

(b) Find the position vector of 2 when ¢ = 4
3)




Question 1 continued




Question T2_Q2

3. (i) Attime ¢ seconds, where f > 0, a particle £ moves so that its acceleration ams™
is given by

a=(1-41)i+(3-71)j
At the instant when 7 = 0, the velocity of P is 36ims™

(a) Find the velocity of P when r =4

(3)

(b) Find the value of 7 at the instant when P is moving in a direction

perpendicular to i
3)
(i1} At time ¢ seconds, where ¢ > 0, a particle 0 moves so that its position vector
r metres, relative to a fixed origin O, is given by
r=(2—10)i+3tj

Find the value of ¢ at the instant when the speed of Q is 5ms™

(6)




Question 3 continued




Question 3 continued




Question 3 continued




Question T2_Q3

5. At time 7 seconds, a particle P has velocity vims™!, where

1
2

v=32i-2tj >0

(a) Find the acceleration of P at time ¢ seconds, where ¢ > 0
(b) Find the value of 7 at the instant when P is moving in the direction of i — j

At time  seconds, where ¢ > 0, the position vector of P, relative to a fixed origin O,
18 I metres.

Whent=1,r=—j
(c) Find an expression for r in terms of 1.

(d) Find the exact distance of P from O at the instant when P is moving with
speed 10ms™

(2)

3)

)

(6
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Mark Scheme
Question T2_Q1

Question Scheme Marks AO
1(a) Differentiate v Ml 1.1a
.15 0
(a=)6i——0*] Al 1.1b
=6i—15j (m s?

U ) Al 1.1b

3)
1(b) Integrate v Ml 1.1a
3 1.1b

(r=)(r,)+3t"—2t2j Al
=(—20i+20j)+(481 —64j) =281 —44j (m) Al 22

3)

(6)

N.B. Accept column vectors throughout and condone missing brackets in working
but they must be there in final answers

d ) : : .
1 M1 Useof a= d—: with attempt to differentiate (both powers decreasing by 1)
a

MO if i’s and j’s omitted and they don’t recover

Al | Correct differentiation in any form

Correct and simplified.

Al
Ignore subsequent working (ISW) if they go on and find the magnitude.

1w | M1 Useof r= Ivdt with attempt to integrate (both powers increasing by 1)

MO if i’s and j’s omitted and they don’t recover

Al | Correct integration in any form. Condone 1y not present

Al | Correct and simplified.




Question T2_Q2

Question Scheme Marks | AOs

3()(a) Integrate a wrt 7 to obtain velocity M1 34
v=(r—2r2)i+(3t—%r3]j (+O) Al 1.1b
8i—%j (ms™) Al 1.1b

&)

3(i)(b) Equate i component of v to zero M1 3.1a
t=2t"+36=0 Alft | 1.1b
t=4.5 (ignore an incorrect second solution) Al 1.1b

3
3(ii) Differentiate r wrt to 7 to obtain velocity M1 3.4
v =(2t-Di+3j Al 1.1b
Use magnitude to give an equation in ¢ only M1 2.1
@t-1y +3* =5 Al 1.1b
Solve problem by solving this equation for ¢ M1 3.1a
t=25 Al 1.1b
(6)
(12 marks)

Notes: Accept column vectors throughout

3@i)@) | Ml

At least 3 terms with powers increasing by 1 (but M0 if clearly just multiplying by 1)

Al

Correct expression

Al

Accept 8i—9.3j or better. Isw if speed found.

3@i)b) | M1

Must have an equation in t only (Must have integrated to find a velocity vector)

ﬁl Correct equation follow through on their v but must be a 3 term quadratic
Al | cao
3(ii) M1 | At least 2 terms with powers decreasing by 1 (but M0 if clearly just dividing by )

Al

Correct expression

M1

Use magnitude to give an equation in f only, must have differentiated to find a

velocity (MO ifthey use 4fx* — %)




Question T2_Q3

Question Scheme Marks | AOs
Allow column vectors throughout this question

3(a) Differentiate v wrt ¢ M1 3.1a
3 1, .-

Et q—-2j isw Al 1.1b
2)

5(b) 37 =21 M1 | 21
Solve for ¢ DM1 1.1b
t =% Al 1.1b

3)

S(c) Integrate v wrt ¢ M1 3.1a
r=21-1§(+C) Al | L1b
f=lr=_j=C=-2i so r=2i—~j-2i Al | 22a

3

5(d) JOEY +2607 =10 or Gri Y +(2) =10° M1 | 21
Ot + 4> =100 M(A)L | 1.1b
t=4 Al 1.1b
r=141-16j Ml | L1b
J147 +(-16)* Ml | 3.1a
V452 (24113) (m) Al | L1b

(6)
(14 marks)
Notes:
Sa | M1 Both powers decreasing by 1 (MO if vector(s) disappear but allow recovery)
Al cao
Sb | M1 Complete method, using v, to obtain an equation in ¢ only, allow a sign error
DM1 Dependent on M1,solve for ¢
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