Further Mechanics

A-Level Further Mathematics - Vocabulary in context

Word

Example

{E Further Mechanics
/'f3:85 mr'keeniks/

" elastic /rlestik/

projectile /pra'dzektail/

horizontal / hort'zontl/
vertical /vsitikl/
position /ps'zfn/

speed /spid/

€« B @ o 7

gravity /grevii/

° particle /'patikl/

air resistance /esri'zstons/

at

drag /dreeg/

at

m Velocity /va'lostti/

4 displacement /dr'splersmant/

Further Mechanics covers collisions, circular motion
and springs.

A rubber band is elastic: it goes back to its shape.

A projectile moves under gravity alone, after it is
launched.

The floor is horizontal.

A falling stone moves in a vertical line.

The position of the car is its distance from the start.

The bus moves at a speed of 15 m/s.
15 m/s

Gravity pulls the ball back down.

Modelling the ball as a particle means we ignore its
size and any rotation.

Air resistance slows down a falling leaf.
Drag slows down a boat in the water.
The ball’s velocity is 5 m/s to the left.
5m/s
After walking 3 km east, your displacement is 3 km

east.
3 km 3 km
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)&\ angle of projection
/'engl ov pra'dzekfn/

—> velocity component

/va'lositi kem'pavnant/

DD constant acceleration
/'konstant ak sela'rerfn/

m greatest helght /'grettist hait/

Ti range /remds/

time of ﬂight /taim ov flait/

@l

trajectory /tro'dsektori/

+ Cartesian equation

/ka:'ti:zian 'kweizn/
(o parabola /pa'rabala/

N'o collision /ka'lizn/

y

equilibrium /ikw'libriam/

rigid body /rdzd 'bodi/

turning effect /‘tsinmfekt/

¢ Q 0 =

coplanar forces /ksv'plems fo:siz/

The angle of projection is measured from the
horizontal.

A launch at 30° has a vertical velocity component
of u/2.
30° u/2

A falling stone has constant acceleration of about
9.8 m/s?.
9.8 m/s?

At its greatest height, the ball still moves sideways.

The range of the ball is how far it lands from where it
started.

The time of flight of the ball is 2 s.
2s

The ball’s trajectory is a curve.

The Cartesian equation links x and y directly.
X y

A thrown ball follows a parabola.

Two cars stopped after a collision.

The book is in equilibrium because the forces
balance.

A wheel can be treated as a rigid body.

A longer spanner gives a bigger turning effect.

Coplanar forces all act in the same plane.
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( , moment /'mevment/

— line of action /lamuvv'zkfn/

% perpendicular distance
/,p3pan'dikjols 'distens/

+ perpendicular /pspen'dikjols/
$ inOt /'pivat/
N '

separate /'separeit/

)\ resultant force /ri'zltont fo:s/

parallel /'paeralel/

©)

centre of mass /'sents ov mes/

uniform /junifom/

=i

symmetry /smotri/

density /'densiti/

@

lamina /lemms/

O

median /'midian/

A long spanner gives a larger moment.

The line of action of the weight passes through the
centre of gravity.

Measure the perpendicular distance from the pivot
to the force.

The wall is perpendicular to the floor.

The see-saw turns about its pivot.

Separate the variables before you integrate.

If the resultant force is zero, the speed does not
change.

Two springs side by side, in parallel, are stiffer.

The centre of mass of a ruler is in its middle.

The weight of a uniform rod acts at its middle.

A parabola has a line of symmetry.

Iron has a higher density than wood, so it sinks in
water.

A lamina is a flat shape with no thickness.

A median joins a corner of a triangle to the middle of
the opposite side.
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hemispherical shell
/ hemus'ferikl fel/

circular arc /sskjols ak/

circular sector /sskjols 'sekta/

composite body /kompsat 'bodi/

free-body diagram
/fri: 'bodi 'daragreem/

normal reaction /nomlr'zkfn/

friction /frikfn/

Slldlng /'slaidig/

coefficient of friction
/ kaor'fifent pv 'frikfn/

llmltlng friction /'limitiy 'frikfn/

limiting equilibrium
/limitiy i:kwi'libriam/

tension /'tenfn/

toppling /'toply/

A thin bowl is a hemispherical shell.

Bend the wire into a circular arc.

A circular sector looks like a slice of pizza.

A composite body is made of several simple shapes.

Draw a free-body diagram with an arrow for each
force.

The normal reaction pushes up on a box sitting on
a table.

Friction between the tyres and the road stops the car
sliding.

The block is sliding down the smooth slope.

The coefficient of friction p shows how rough two
surfaces are.

I
The block slides when the push is bigger than the

limiting friction.

In limiting equilibrium, the box is just about to
slide.

The tension in the rope holds up the lamp.

A tall box is close to toppling on a slope.
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A base of support /bes bvsa'po:t/

C

Go

l
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topple /'topl/

inertia /1'n3:fa/

centrifugal / sentrr'fju:gl/

taut /tot/

tangent /'teendzant/

angular speed /zngjols spi:d/

linear speed /lmo spid/

period /'prariad/

frequency /frikwensi/

radial /redisl/

centripetal acceleration
/sen'tripitl ak sela'rerfn/

tangential /ten'dzenfl/

It stays up if its weight acts inside the base of
support.

The tall block may topple over.

Inertia keeps you moving forward when a bus stops
suddenly.

Do not add a centrifugal force when you work from
the ground.

A taut string is pulled straight.

Draw a tangent to the curve to find the gradient at
one point.

The wheel turns with an angular speed of 2 radians
per second.
2

At the same angular speed, a bigger radius gives a
bigger linear speed.

The period of the wave is 0.02 s.
0.02 s

A frequency of 50 Hz means 50 waves every second.
50 Hz 50

The field lines are radial: they point straight out
from the centre.

A car turning a corner has a centripetal
acceleration.

The stone flies off in a tangential direction.
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vertical circle /vaitikl'ssikl/

centripetal force /sen'tripitl fo:s/

horizontal circle /hori'zontl 'ssiki/

conical pendulum
/'konikl 'pendjolom/

work /wak/

energy conservation

/'enadsi konsa'verfn/

slack /slek/

turning point /'tainiy point/

normal contact force
/'noml 'kontzaekt fo:s/

loss of contact /losov 'kontekt/

Hooke’s law /hoks lo:/

extension /ek'stenfn/

natural length /'neetforal lend/

A ball on a string swung over your head moves in a
vertical circle.

The string gives the centripetal force to the
spinning ball.

A car on a roundabout moves in a horizontal circle.

A ball on a string swinging in a circle is a conical
pendulum.

You do work when you push a box across the floor.

Use energy conservation to link speed and height.

A slack string is loose.

The turning point is the top or bottom of the curve.

The normal contact force pushes at right angles to
the surface.

Loss of contact happens when the reaction force
becomes zero.

Hooke’s law says the extension is proportional to the
force.

The extension of the spring is 4 cm.
4 cm

The natural length is the length before stretching.
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modulus of elasticity

/'modjolas v ilee'stisiti/

stiffness /stifnos/

compression /kem'prefn/

elastic potential energy
/1'lzestik pa'tenfl 'enadzi/

kinetic energy /kinetik 'enadsi/

series /'swriz/

compress /kem'pres/

variable force /vesrisblfois/

differential equation
/ difa'renfl 'kwerzn/

chain rule /temrul/

separable differential

equation /'seporabl difs'renfl r'kwersn/

separable /'seporabl/

integrate /'mtigrert/

initial condition /rnflken'din/

The modulus of elasticity tells you how stiff a
string is.

A stiff spring has high stiffness.

Compression makes the file smaller.

A stretched spring stores elastic potential energy.

A fast car has a lot of kinetic energy.

Springs in series stretch more than one spring.

Push the spring to compress it by 0.1 m.

0.1m

A spring gives a variable force: it grows as the
spring stretches.

A differential equation links a quantity and its rate
of change.

Use the chain rule for a function inside another
function.

A separable differential equation lets you put x
and y on different sides.

X Yy

dy/dx = xy is separable.
dy/dx = xy

Integrate acceleration to find velocity.

The initial condition states the capacitor’s starting
voltage.
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boundary condition
/'baondari kan'difn/

terminal velocity

/'t3:mnl va'lositi/

partial fractions /pafl'freknz/

momentum /mev'mentom/

linear momentum

/'lints mav'mentam/

conservation of momentum

/ konsa'verfn bv mav'mentam/

conservation of linear
momentum

/ konsa'verfn pv 'linte mes'mentom/

line of impact /lam ov 'tTmpzekt/

line of centres /lain pv 'sentoz/

direct impact /dar'rekt 'Tmpaekt/

oblique impact /a'blik 'impzkt/

Newton’s experimental law

/'nju:tnz ek sperr'mentl lo:/

The boundary condition is that the fixed end does
not move.

At terminal velocity, the falling object stops
speeding up.

Use partial fractions to split 1/[s(s+1)] into 1/s
minus 1/(s+1).

1/[s(s+1)] 1/s

A heavy truck has a lot of momentum.

1/(s+1)

Linear momentum is mass times velocity.

Conservation of momentum means the total
momentum stays the same.

Conservation of linear momentum applies when
no resultant external force acts.

The line of impact passes through the point of
contact.

The line of centres joins the centres of two spheres.

In a direct impact, both spheres move along the line
of centres.

In an oblique impact, the ball hits the wall at an
angle.

Newton’s experimental law links the speeds before
and after a collision.
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°/° coeflicient of restitution
/ kaor'fifent pv ristr'tju:fn/

<> perfectly elastic /ps:fektliilastik/

& inelastic /mi'lestik/

— perfectly inelastic
/'pa:fektlr inr'leestik/

reduced mass /ri'djusst mas/
deflection /drflekfn/

fixed surface /fikst 'ss:fis/

radian /'rerdian/

© @B Y D

Find the coefficient of restitution from approach
and separation speeds.

In a perfectly elastic collision, no kinetic energy is
lost.

Clay is inelastic: it stays bent.

In a perfectly inelastic collision, objects stick
together.

For two equal masses m, the reduced mass is m/2.
m m/2

The needle shows a large deflection.

A ball bouncing off a fixed surface keeps its speed
along the wall.

One full turn is an angle of 27 radians.
2
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