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GCE AS/A LEVEL — KINEMATICS QUESTION PACK

1321-01 (Legacy)

PHYSICS — PH1

PH1.2 Kinematics — Comprehensive question pack

Every kinematics question from the legacy WJEC PH1 papers (Jan 2009 – June 2016)

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~3 hours 45 minutes

Derived from the legacy PH1 paper’s pace of ~1 min/mark (80 marks in 1¼ hours).

You are advised to not attempt to complete all of this in one sitting.

For Examiner’s use only

Q Source Max Mark

1 Jun 09 Q1 10

2 Jan 10 Q4 6

3 Jun 10 Q1 7

4 Jan 11 Q6 6

5 Jan 14 Q1 9

6 Jun 13 Q1 10

7 Jan 09 Q8 13

8 Jun 11 Q4 15

9 Jan 12 Q7 13

10 Jan 13 Q1 8

11 Jan 14 Q3 13

Q Source Max Mark

12 Jun 15 Q7 15

13 Jan 12 Q3 7

14 Jan 13 Q4 10

15 Jun 14 Q6 12

16 Jun 09 Q7 13

17 Jan 10 Q6 11

18 Jun 10 Q6 12

19 Jun 12 Q5 11

20 Jun 12 Q7 17

21 Jun 15 Q1 11

22 Jun 16 Q2 11

Total 240

ABOUT THIS QUESTION PACK

This is a comprehensive practice question pack,

not a single mock paper. It contains every

kinematics question from the legacy WJEC PH1

papers between January 2009 and June 2016 (14

papers in total).

Questions are grouped by sub-topic within PH1.2

Kinematics, then ordered chronologically.

INSTRUCTIONS

Use black ink or black ball-point pen. Answer all

questions. Write your answers in the spaces

provided.

The number of marks is given in brackets at the end

of each question or part-question.

A calculator is required. The Data Booklet is allowed.

All question content is © WJEC CBAC Ltd. and

reproduced for revision purposes.



PAGE 2 · SPECIFICATION REMINDER PH1 · 2008 spec

PH1.2 Kinematics — what the legacy spec asks
WJEC GCE AS/A Level Physics (from 2008) · PH1 Assessment Unit Motion, Energy & Charge · PH1.2

Kinematics + vector content from PH1.1 Basic Physics.

PH1.1 Vectors & scalars A

Contrast scalar and vector quantities and give
examples of each — displacement, velocity,
acceleration, force, speed, time, density, pressure, etc.
Add and subtract coplanar vectors; calculations
limited to two perpendicular vectors.

Resolve a vector into two perpendicular components.

Definitions of motion A

Define displacement, mean & instantaneous values of
speed, velocity and acceleration.

Motion graphs B

Use graphical methods to represent displacement,
speed, velocity and acceleration.

Understand and use the properties of displacement-
time, velocity-time, acceleration-time graphs.

Interpret speed-time and displacement-time graphs for
non-uniform acceleration (tangent-gradient method).

Equations of motion (SUVAT) C

Derive and use equations which represent uniformly
accelerated motion in a straight line.

Free fall & terminal velocity C · D

Describe the motion of bodies falling in a gravitational
field with and without air resistance — terminal
velocity.

Projectile motion D

Recognise and understand the independence of
vertical and horizontal motion of a body moving freely
under gravity.

Describe and explain motion due to a uniform velocity
in one direction and uniform acceleration in a
perpendicular direction; perform simple calculations.

Section index for this question pack

A Vectors, scalars & motion

definitions

Identifying scalars vs vectors, resolving forces into
components, and defining displacement, speed,
velocity and acceleration.

48 marks · pp 5–14

B Motion graphs (d-t, v-t, a-t) Reading and constructing displacement-time,
velocity-time and acceleration-time graphs —
gradients, areas, tangents.

77 marks · pp 15–31

C SUVAT & free fall Applying the constant-acceleration equations to
bodies thrown vertically, dropped, or launched
horizontally under gravity.

29 marks · pp 32–37

D Projectiles & terminal velocity Independence of horizontal and vertical motion in

projectile problems, plus drag and terminal-
velocity analysis.

86 marks · pp 38–57

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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PH1.2 in one page
Quick-reference notes — revisit before each section. Identical physics to the 2015 spec; the differences

are just the question style.

Scalars vs vectors

SCALAR  magnitude only — distance,
speed, mass, energy, time, temperature,
density.

VECTOR  magnitude and direction —
displacement, velocity, acceleration,
force, momentum.

Resolving vectors

A vector  at angle  to the horizontal:

Horizontal: 

Vertical: 

Recombine perpendicular components:

; angle .

Mean & instantaneous

Mean speed = total distance / total
time.

Mean velocity = total displacement /
total time.

Instantaneous value — tangent
gradient on the relevant graph.

Round trip ⇒ displacement = 0 ⇒ mean
velocity = 0.

Motion graphs

- : gradient = velocity.

- : gradient = acceleration; area =
displacement.

- : area = change in velocity.

Curved sections ⇒ non-uniform
acceleration — draw a tangent.

SUVAT — constant 

From rest? .

Free fall & 

Near Earth’s surface 
downward; on the Moon .

Ignore air resistance ⇒ mass-
independent.

Sign-convention: choose up = + or down
= +, then stick with it for the whole
problem.

Vertical throw

Throw up at speed :

Time to peak: .

Max height: .

By symmetry, time up = time down
(same height).
Speed back at launch point =  (in
magnitude).

Projectile — horizontal launch

Speed  from height :

Fall time: .

Range: .

Vertical impact speed: .

Resultant: .

Projectile — angled launch

Speed  at angle  above horizontal:

Horizontal: .

Vertical: .

Max height: .
Time of flight (level ground): 

.

Range: .

Frame of reference

Velocity is relative. Ball dropped from a
moving train, ignoring air resistance:

Passenger sees the ball fall straight
down.

Ground observer sees a parabolic
path (forward + falling).

With air resistance: ball decelerates
horizontally, lands behind the window.

Terminal velocity

Falling body: weight pulls down, drag
pulls up. Drag grows with speed until

.

Then resultant = 0 ⇒ acceleration = 0 ⇒
constant velocity = terminal velocity.

Common drag form:  (  =
drag factor, units ).

Reading graphs precisely

Use a large tangent triangle on
curves (two well-spaced points).

Read off coordinates carefully —
convert units before computing.
For area under curve: count squares
or use a trapezium rule estimate.
Resultant force from -  tangent: 

.

Crib sheet — revision compilation for legacy PH1.2 Kinematics. Questions begin overleaf.
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SECTION A

Vectors, scalars & motion definitions

Questions 1 – 6 · 48 marks



Question 1 WJEC PH1 June 2009 · Q1 10 marks · Section A



Question 2 WJEC PH1 January 2010 · Q4 6 marks · Section A



Question 2 (continued) WJEC PH1 January 2010 · Q4 6 marks · Section A



Question 3 WJEC PH1 June 2010 · Q1 7 marks · Section A



Question 4 WJEC PH1 January 2011 · Q6 6 marks · Section A



Question 4 (continued) WJEC PH1 January 2011 · Q6 6 marks · Section A



Question 5 WJEC PH1 January 2014 · Q1 9 marks · Section A



Question 5 (continued) WJEC PH1 January 2014 · Q1 9 marks · Section A



Question 6 WJEC PH1 June 2013 · Q1 · vector quantities, unit-check for x = ut + ½at2,

car displacement

10 marks · Section A



Question 6 (continued) WJEC PH1 June 2013 · Q1 10 marks · Section A



SECTION B

Motion graphs (d-t, v-t, a-t)

Questions 7 – 12 · 77 marks



Question 7 WJEC PH1 January 2009 · Q8 13 marks · Section B



Question 7 (continued) WJEC PH1 January 2009 · Q8 13 marks · Section B



Question 7 (continued) WJEC PH1 January 2009 · Q8 13 marks · Section B



Question 8 WJEC PH1 June 2011 · Q4 · v-t graph, derive x = ut + ½at2, cyclist

accelerating from rest

15 marks · Section B



Question 8 (continued) WJEC PH1 June 2011 · Q4 15 marks · Section B



Question 8 (continued) WJEC PH1 June 2011 · Q4 15 marks · Section B



Question 9 WJEC PH1 January 2012 · Q7 13 marks · Section B



Question 9 (continued) WJEC PH1 January 2012 · Q7 13 marks · Section B



Question 9 (continued) WJEC PH1 January 2012 · Q7 13 marks · Section B



Question 10 WJEC PH1 January 2013 · Q1 8 marks · Section B



Question 10 (continued) WJEC PH1 January 2013 · Q1 8 marks · Section B



Question 11 WJEC PH1 January 2014 · Q3 · v-t graph derive x = ½at2, ball thrown up past

a window

13 marks · Section B



Question 11 (continued) WJEC PH1 January 2014 · Q3 13 marks · Section B



Question 11 (continued) WJEC PH1 January 2014 · Q3 13 marks · Section B



Question 12 WJEC PH1 June 2015 · Q7 15 marks · Section B



Question 12 (continued) WJEC PH1 June 2015 · Q7 15 marks · Section B



SECTION C

SUVAT & free fall

Questions 13 – 15 · 29 marks



Question 13 WJEC PH1 January 2012 · Q3 7 marks · Section C



Question 14 WJEC PH1 January 2013 · Q4 10 marks · Section C



Question 14 (continued) WJEC PH1 January 2013 · Q4 10 marks · Section C



Question 15 WJEC PH1 June 2014 · Q6 · show v = u + at, derive x = ut + ½at2 12 marks · Section C



Question 15 (continued) WJEC PH1 June 2014 · Q6 12 marks · Section C



SECTION D

Projectiles & terminal velocity

Questions 16 – 22 · 86 marks



Question 16 WJEC PH1 June 2009 · Q7 13 marks · Section D



Question 16 (continued) WJEC PH1 June 2009 · Q7 13 marks · Section D



Question 16 (continued) WJEC PH1 June 2009 · Q7 13 marks · Section D



Question 16 (continued) WJEC PH1 June 2009 · Q7 13 marks · Section D



Question 17 WJEC PH1 January 2010 · Q6 11 marks · Section D



Question 17 (continued) WJEC PH1 January 2010 · Q6 11 marks · Section D



Question 17 (continued) WJEC PH1 January 2010 · Q6 11 marks · Section D



Question 18 WJEC PH1 June 2010 · Q6 12 marks · Section D



Question 18 (continued) WJEC PH1 June 2010 · Q6 12 marks · Section D



Question 19 WJEC PH1 June 2012 · Q5 11 marks · Section D



Question 19 (continued) WJEC PH1 June 2012 · Q5 11 marks · Section D



Question 20 WJEC PH1 June 2012 · Q7 17 marks · Section D



Question 20 (continued) WJEC PH1 June 2012 · Q7 17 marks · Section D



Question 20 (continued) WJEC PH1 June 2012 · Q7 17 marks · Section D



Question 20 (continued) WJEC PH1 June 2012 · Q7 17 marks · Section D



Question 21 WJEC PH1 June 2015 · Q1 11 marks · Section D



Question 21 (continued) WJEC PH1 June 2015 · Q1 11 marks · Section D



Question 22 WJEC PH1 June 2016 · Q2 11 marks · Section D



Question 22 (continued) WJEC PH1 June 2016 · Q2 11 marks · Section D



END OF QUESTION PACK

All question content © WJEC CBAC Ltd. Reproduced from legacy PH1 past papers (2008 spec) for revision use only.


