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What makes something a fluid

a fluid liquid or gas – it has no fixed shape and takes the shape of its container

why they differ solids, liquids and gases differ in how strongly their particles interact

density ρ = m/V – a scalar , and a property of the material rather than of
the object

incompressible
a liquid’s density barely changes with pressure, which is what lets the fluid
equations be so simple

an ideal fluid incompressible, with no viscosity – the model AP uses throughout

real fluids have viscosity, so some energy is always lost to internal friction

Every fluid result on this paper assumes the ideal model. Saying which assumption you are
using is often itself a marked step.



Fluids
Pressure

Pressure

Pressure is force spread over an
area:

Two key formulas

P =
F
A , P = ρgh

smaller area ⇒ bigger pressure (a
sharp knife)
fluid pressure grows with depth,
and pushes equally in all
directions Pressure is force per unit area



Fluids
Flow

Continuity and Bernoulli

Two conservation laws for flowing fluids:

Continuity (mass)

A1v1 = A2v2
A narrower pipe forces a faster flow.

Bernoulli’s principle (en-
ergy): where a fluid flows faster, its
pressure is lower.

v1 v2

low P

A : 4 → 1 cm2 raises v : 2 → 8m/s.
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Objective
Build the skills to answer exam questions on fluids and conservation laws.

You must be able to:

• apply conservation of mass with the continuity equation 连续性方程 A1v1 =
A2v2

• apply conservation of energy with Bernoulli’s principle 伯努利原理
• explain why a fluid speeds up through a narrow section and its pressure drops

1 Key knowledge and worked examples
Study these first. Each one shows the method for a question type used later.

Continuity (conservation of mass)
A1v1 = A2v2: a narrower pipe forces the fluid to flow faster.

Bernoulli (conservation of energy)
Where a fluid flows faster, its pressure is lower. This lift-and-spray effect explains
aeroplane wings and perfume atomisers.

Example

Flow narrowing from 0.02 m2 to 0.005 m2 with v1 = 1.0 m s−1: v2 =
0.02× 1.0

0.005
=

4.0 m s−1.

2 Practice
2.1 Water flows through a pipe that narrows from 0.020 m2 to 0.0050 m2. If v = 1.0 m s−1

in the wide part, find the speed in the narrow part. [2]
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2.2 State what happens to the fluid pressure where the flow speeds up. [1]

2.3 State the continuity equation. [1]

3 Exam-style questions
3.1 As a fluid flows into a narrower pipe, its speed [1]

A decreases
B increases
C stays constant
D drops to zero

3.2 Where a fluid flows faster, its pressure is [1]

A higher
B lower
C unchanged
D zero

3.3 Water (incompressible) flows at 2.0 m s−1 through a pipe of area 0.010 m2 that
narrows to 0.0040 m2.

(a) Find the speed in the narrow section. [2]

(b) Explain what happens to the pressure there. [1]
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Solutions
Each answer shows the steps, then the result.

2.1

• v2 =
A1v1
A2

=
0.020× 1.0

0.0050
= 4.0 m s−1

2.2

• it drops (Bernoulli’s principle)

2.3

• A1v1 = A2v2

3.1 B

• increases.

3.2 B

• lower.

3.3

(a)

• v2 =
0.010× 2.0

0.0040
= 5.0 m s−1

(b)

• the pressure drops, since the fluid moves faster there (Bernoulli)
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Exercise 3.3 (b)

2.2 State what happens to the fluid pressure where the flow speeds up. [1]

2.3 State the continuity equation. [1]
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