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/mr'keeniks znd ma'tiarialz/

asterisk /'zstorisk/

trigonometry / triga'npmatri/

unit /'jumit/

significant figures
/sig'nifikant 'figaz/

vectors /'vektsz/

forces /fosiz/

momentum /mev'mentam/

energy /'enadsi/

materials /ms'tioriolz/

displacement /dr'splersmant/

distance /'distsns/

scalar /skeis/

Mechanics and Materials covers motion, forces and
how materials stretch.

Look for an asterisk beside the question needing
extended writing.

Trigonometry connects angles with ratios of lengths.

The metre is the unit of length.

The number 0.0450 has three significant figures.
0.0450

Fields are vectors and must be added by direction.

Unbalanced forces can change an object’s velocity.

A heavy truck has a lot of momentum.

Food gives your body the energy it needs to move.

Steel and rubber are very different materials.

After walking 3 km east, your displacement is 3 km
east.
3 km 3 km

The distance from home to school is 2 km.
2 km

Mass is a scalar because it has no direction.
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Velocity /va'lpsiti/

speed /spi:d/

acceleration /sksels'rern/

gradient /'grerdiant/

tangent /'teendzant/

area /'esrra/

parabola /pa'rebala/

uniform acceleration

/'juniform ak sela'retfn/

negllgible /'neglidzabl/

light gate /art geit/

systematic offset
/ sista'meetik ‘ofset/

perpendicular /ps:psn'dikjols/

scale diagram /skeil 'daragreem/

equilibrium / itkwr'libriam/

The ball’s velocity is 5 m/s to the left.
5m/s

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

The car speeds up quickly, so its acceleration is large.

The gradient of a distance-time graph gives the
speed.

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

The integral gives the area under the curve.

A thrown ball follows a parabola.

A car with uniform acceleration gains the same
speed every second.

For a heavy stone, air resistance is negligible.

A light gate measures the time when a card passes
through it.

A balance always reading too high has a systematic
offset.

Two perpendicular directions meet at a right angle.

A scale diagram represents larger forces with longer
arrows.

The book is in equilibrium because the forces
balance.
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/" projectile /pro'dzektail/ A thrown ball is a projectile.

“I" free-body diagram Draw a free-body diagram with an arrow for each
/fri: "bodi 'datagreem/ force.

@ centre of gravity A bus tips over if its centre of gravity is too high.
/'senta pv 'greeviti/

D, Newton’s first law Newton’s first law says an object keeps moving

/'nju:tnz fa:st lo:/ unless a force acts.

X Newton’s second law Newton’s second law says F = ma.
/'njurtnz 'sekand lo:/ F =ma

<__) Newton’s third law Newton’s third law says forces come in equal and
/'nju:tnz 63:d lo:/ opposite pairs.

weight /wert/ An object’s weight is the gravitational force acting on
it.

gravitational field strength  The gravitational field strength on Earth is 9.81

& g

/. greev'tetfonl fi:ld stren6/ N/kg.
9.81 N/kg
i terminal velocity At terminal velocity, the falling object stops
/'tamml va'lpstti/ speeding up.
:_,—," drag /drag/ Drag slows down a boat in the water.
Z‘?'_, conservation of linear Conservation of linear momentum applies when
momentum no resultant external force acts.

/ konsa'verfn pv 'linte mev'mentom/

@ isolated system /assleitid'sistom/ A perfect flask is an isolated system: nothing goes
in or out.
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moment of a force

/'mavmont ava fo:s/

inOt /'pivat/

perpendicular distance
/,p3:pan'dikjola 'distans/

principle of moments

/'prmsipl pv 'mavmants/

uniform /'jumniform/

work /wzk/

kinetic energy /ki'netik 'enadsi/

gravitational potential
energy /graevi'teyonl pa'tenfl 'enadsi/

conservation of energy

/ konsa'veifn ov 'enadzi/

power /'pavs/

efficiency /'fifonsi/

density /'denstti/

upthrust /'apOrast/

The moment of a force is the force times its
distance from the pivot.

The see-saw turns about its pivot.

Measure the perpendicular distance from the pivot
to the force.

The see-saw balances, as the principle of moments
says.

The rod is uniform: its mass is spread evenly.

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

A fast car has a lot of kinetic energy.

A book on a high shelf has more gravitational
potential energy.

Conservation of energy means energy is never
made or destroyed.

A 60 W lamp has a power of 60 watts.
60 W 60

A lamp with 20% efficiency turns only a fifth of its
energy into light.
20%

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

Upthrust from the water holds up a boat.
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Q‘) fluid displaced /'flud dr'splerst/
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Stokes’ law /stovks lo:/

laminar flow /lemmna:flas/

viscosity /vi'skositi/

turbulence /‘tsbjslons/

Hooke’s law /hoks lo:/

stiffness /'stifnos/

spring constant /spriy 'konstant/

stress /stres/

strain /strein/

Young modulus /jay 'modjolas/

limit of proportionality
/'limit ov pra po:fo'naliti/

elastic limit /rlestik Timit/

elastic deformation
/1'leestik di:fo:'merfn/

The fluid displaced is the water pushed aside by the
object.

Stokes’ law gives the drag on a small ball falling
through oil.

In laminar flow, neighbouring fluid layers move
smoothly.

Oil has a higher viscosity than water.

Swirling, irregular fluid motion is turbulence.

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

Greater stiffness means more force for the same
extension.

A stiff spring has a large spring constant.

The stress in the wire is the force divided by its area.

Strain is the extension divided by the original length.

Steel has a high Young modulus, so it is hard to
stretch.

After the limit of proportionality, the graph is no
longer straight.

Past its elastic limit, the spring stays longer.

Elastic deformation disappears after the force is
removed.
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Cﬁ) plastic deformation Plastic deformation remains after the force is
/'pleestik di:fo:'merfn/ removed.
@ yield point /jild pomt/ At the yield point, a material starts substantial
plastic deformation.
X breaking stress /'bretkiy stres/ The breaking stress is the tensile stress at fracture.
g
(O elastic strain energy A stretched spring stores elastic strain energy.

/1'leestik stremn 'enadzi/

@ per unit volume Energy per unit volume means energy divided by
/p3: 'jumitt 'voljuim/ volume.

% micrometer /markromits/ Use a micrometer to measure the thickness of a coin.
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