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Using Calculusin1D 4

Your notes
Using calculusin1D
How s calculus used inkinematics?
> ACCELERATION ]
(a)
DIFFERENTIATE VEL(C\)I()]TY INTEGRATE
DISPLACEMENT
L (s) A4

= s ,vandaare all functions of time
= Velocity, v, is the rate of change of displacement, s, with respect to time
= Acceleration, a, is the rate of change of velocity, v, withrespect to time
= Differentiatetogofromstovandfromvtoa
= Integratetogofromatovandfromvtos

= There will be a constant of integration, c, each time you integrate
= The use of calculus can be seen using velocity-time graphs

= Accelerationis the gradient whichis found using differentiation

= Displacementis the area under the graph whichis found using integration

DIFFERENTIATE: GRADIENT = ACCELERATION

~__._/

VELOCITY

TIME

INTEGRATE: AREA = DISPLACEMENT
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How do | find the constant of integrationin 4
kinematics? Your notes

= Thevalue of c can be found by substituting known values, as inintegration for pure maths
= |nformation to find c may be giveninwords - look out forcommon phrases ...
= “ . startingfromrest..”: thismeansv=0whent=0

= “_initially..” -thismeanst=0

How can |l use definite integrationin kinematics?

= [ntegrating acceleration between two values of time gives the change invelocity of the
objectbetween those times

= |ntegrating velocity between two values of time gives the displacement of the object
betweenthose times

= This could be different to the distance travelled between those times

= To find the total distance travelled you would need to calculate the areas above and
below the x-axis separately

o

Worked Example

The velocity, vms™', of a particle is modelled by v = t* — 4t? + 3t, where tis time in
seconds.

(a) Find the acceleration of the particle interms of £.

Answer:

Sketch a velocity—time graph before starting
V=1tt-3t-1

Y

’]v3 t
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a) Identify whether to differentiate or integrate ,

dv Your notes
AT
a=d (- 482 430

dt

a=3t"—8t+3

Acceleration = (3" — 8t + 3) ms~2

(b) Find the displacement of the particle, fromits starting position, after 3 seconds.

Answer:

b) Identify whether to differentiate or integrate
s= Sv dt

<= S(ta — 4474 30)dt

A 4, 30

s—4t 3‘t+2‘t +c

Find "+¢’ Hlnéticll_l.y ‘the. iis!alc!ocement from
£=0,5=0 starting point is Om
0=0+c ~c=0

_ A A 3.

s—4t 3‘t+2‘t

Substitute t =3

1 + 4 _3 3 2
S_.IB) - §(3) + 5(3)

Displacement =— %m

=

Examiner Tips and Tricks

= Lookforkeywords and phrases that indicate scalar, rather than vector
quantities:

» o«

= “distance..”, “speed” and “magnitude of ...” are scalar
= Displacement, velocity, acceleration are vectors

= Asketch of the velocity-time graphis always helpful as you canuse it to see
important features such as times when the object is stationary. Thisis especially
useful you are asked to find the total distance travelled.
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