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GCE AS/A LEVEL — BASIC PHYSICS QUESTION PACK

1321-01 (Legacy PH1)

REVISE
.wales

PHYSICS — PH1

PH1.1 Basic Physics — vectors, equilibrium & moments

Every basic-physics question from the legacy WJEC PH1 papers (Jan 2009 – June 2016)

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~2 hours

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 10 Q1 7

2 Jan 09 Q1 7

3 Jun 13 Q6 9

4 Jun 16 Q1 9

5 Jun 10 Q2 9

6 Jun 11 Q3 9

7 Jan 14 Q6 8

Q Source Max Mark

8 Jun 15 Q6 9

9 Jun 14 Q7 10

10 Jun 13 Q7 10

11 Jun 09 Q6 10

12 Jan 13 Q5 11

13 Jun 16 Q3 12

Total 120

ABOUT THIS QUESTION PACK

This is a comprehensive practice question pack,

not a single mock paper. It contains every basic-

physics question (vectors, equilibrium, moments

and centre of gravity) from the legacy WJEC PH1

papers between January 2009 and June 2016.

Questions are grouped by sub-topic, then ordered

roughly by difficulty.

INSTRUCTIONS

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

questions in the spaces provided.

A calculator is required. The Data Booklet is allowed.

All question content is © WJEC CBAC Ltd. and

reproduced for revision purposes.
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PH1.1 Basic Physics — what the legacy spec asks
WJEC GCE AS/A Level Physics (from 2008) · PH1 Assessment Unit Motion, Energy & Charge. The basic-

physics strand — vectors, equilibrium and moments — maps directly onto the 2015 Topic 1.

Scalars & vectors A

Distinguish between scalar and vector quantities; give
examples of each.

Add two vectors using a scale drawing or vector
triangle.

Resolve a vector into perpendicular components: 
, .

Forces in equilibrium A

State the two conditions for a body to be in
equilibrium: zero resultant force and zero net moment
about any point.
Apply to coplanar forces — resolve, then balance
components.

Identify tension, weight, normal contact and reaction
forces in a free-body diagram.

Moments of force B

Moment of a force about a point = force 
perpendicular distance from line of action.

State and apply the principle of moments:  clockwise
moments =  anticlockwise moments.

SI unit: newton metre (N·m).

Centre of gravity C

Definition: the single point through which the entire
weight of a body appears to act.

For a uniform body, the centre of gravity is at its
geometric centre.

Topple condition: a body topples when the vertical line
from its centre of gravity falls outside its base.

Density & mass C

 — mass per unit volume. SI unit: kg m .

Use  to find the mass of a regular solid from its
dimensions and material density.

Working scientifically

Draw labelled free-body diagrams before resolving
forces.

Choose the pivot point carefully — eliminate unknown
forces by picking a point on their line of action.

Always check units (N, N·m, kg m ) and that opposing
moments balance.

Section index for this question pack

A Scalars, vectors & resolving forces Identifying vector quantities; finding the
resultant of two perpendicular forces; resolving
inclined forces into components; force
equilibrium on a hanging bar or a towed glider.

41 marks · pp 5–13

B Equilibrium, moments & beams Applying the principle of moments to hanging
mobiles, support beams, gantry cranes,
projector struts and pivoted planks; hinge and
reaction forces.

46 marks · pp 15–22

C Centre of gravity, density & toppling Locating the centre of gravity, using 
to find mass from dimensions, and predicting
whether a body topples about a pivot under

wind or gravitational loading.

33 marks · pp 24–29

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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Basic physics in one page
Quick-reference notes — revisit before each section.

Scalars vs vectors

Scalar: magnitude only — mass, time,
energy, density, speed, temperature.

Vector: magnitude and direction —
force, velocity, acceleration,
displacement, momentum.

Direction-aware operations (addition,
subtraction) must use vector rules.

Resolving a vector

For a force  at angle  to the
horizontal:

Components are independent — treat
 and  separately.

Magnitude back: .

Adding vectors

Two methods:

Triangle rule — head-to-tail, resultant
closes the triangle.
Component method — resolve each
into / , sum, then recombine.

For perpendicular forces  and : 
.

Equilibrium — two conditions

A body is in equilibrium when both:

1.  — net force is zero (resolve
each direction).

2.  — net moment about any

point is zero.

Either condition alone is not enough.

Moment of a force

 = force,  = perpendicular
distance from the pivot to the line of
action of .
Unit: N·m (not joules — same
dimensions, different physical
meaning).
Clockwise vs anticlockwise: opposite
signs.

Principle of moments

For a body in equilibrium:

Choose the pivot at an unknown force’s
line of action — that force contributes
zero moment and drops out of the
equation.

Centre of gravity

Single point through which the entire
weight  appears to act.

For a uniform body: at the geometric
centre.

For a uniform plank: weight acts at
midpoint.
Used as the pivot for the body’s
weight when taking moments.

Toppling vs sliding

A body on a slope topples when the
vertical through its centre of gravity
falls outside its base.

Critical angle from geometry of base
and height of COG:

Slides instead if friction is insufficient
first.

Density

Unit: kg m .
Use  to convert dimensions to
mass (and then to weight ).
Watch units — convert cm to m
before computing volume.

Free-body diagrams

Draw the body in isolation. Show every
external force as an arrow from its point
of application:

Weight  acting downward from the
centre of gravity.
Tensions along strings/cables, away
from the body.
Normal contact force perpendicular
to the surface.

Pivot & hinge forces

A hinge exerts a force on the beam that
can point in any direction.

Find by resolving the equilibrium
condition after using moments

to find other unknowns.

Magnitude: .

Strategy — 4 steps

1. Draw a free-body diagram.
2. Resolve any inclined forces into

perpendicular components.
3. Take moments about a clever pivot

to find one unknown.
4. Use ,  to find the

rest.

Crib sheet — revision compilation for legacy PH1.1 Basic Physics. Questions begin overleaf.
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SECTION A

Scalars, vectors & resolving forces

Questions 1 – 5 · 41 marks



Question 1 WJEC PH1 June 2010 · Q1 7 marks · Section A



Question 2 WJEC PH1 January 2009 · Q1 7 marks · Section A



Question 3 WJEC PH1 June 2013 · Q6 9 marks · Section A



Question 3 (continued) WJEC PH1 June 2013 · Q6 9 marks · Section A



Question 4 WJEC PH1 June 2016 · Q1 9 marks · Section A



Question 4 (continued) WJEC PH1 June 2016 · Q1 9 marks · Section A



Question 5 WJEC PH1 June 2010 · Q2 9 marks · Section A



SECTION B

Equilibrium, moments & beams

Questions 6 – 10 · 46 marks



Question 6 WJEC PH1 June 2011 · Q3 9 marks · Section B



Question 6 (continued) WJEC PH1 June 2011 · Q3 9 marks · Section B



Question 7 WJEC PH1 January 2014 · Q6 8 marks · Section B



Question 8 WJEC PH1 June 2015 · Q6 9 marks · Section B



Question 8 (continued) WJEC PH1 June 2015 · Q6 9 marks · Section B



Question 9 WJEC PH1 June 2014 · Q7 10 marks · Section B



Question 9 (continued) WJEC PH1 June 2014 · Q7 10 marks · Section B



Question 10 WJEC PH1 June 2013 · Q7 10 marks · Section B



Question 10 (continued) WJEC PH1 June 2013 · Q7 10 marks · Section B



SECTION C

Centre of gravity, density & toppling

Questions 11 – 13 · 33 marks



Question 11 WJEC PH1 June 2009 · Q6 10 marks · Section C



Question 11 (continued) WJEC PH1 June 2009 · Q6 10 marks · Section C



Question 12 WJEC PH1 January 2013 · Q5 11 marks · Section C



Question 12 (continued) WJEC PH1 January 2013 · Q5 11 marks · Section C



Question 13 WJEC PH1 June 2016 · Q3 12 marks · Section C



Question 13 (continued) WJEC PH1 June 2016 · Q3 12 marks · Section C



END OF QUESTION PACK

13 questions · 120 marks · ~2 hours

Mark schemes available from WJEC and Physics & Maths Tutor.


