TAMWORTH
SIXTH FORM

TAMWORTH
SIXTH FORM

Module 3 Section 1: Motion

Acceleration Due to Gravity Displacement-time graphs

SYIIELE]

The displacement of a point B from a point A is the shortest YOU need [0 be able [0 WOTK OUT Speeds, distances and Umes Tor objects v-t eraphs:
. P P . p - . . moving vertically in a uniform gravitational field with an acceleration of g. grapns.
distance from A to B, together with the direction asitis a As g is a constant acceleration you can use the equations of motion. But
vector. hecause g acts downwards, you need to be careful about directions. To make
. it clear, there’s a sign convention: upwards is positive, downwards is negative. sesni o
_ total distance travelled _  Ax & P P s -
Mean speed = Sy e ST = M = g is always downwards, so it's usually negative.
= tis always positive. Ener
Instantaneous speed = rate of change of distance. = wand v can be either positive or negative.
= s can be either positive or negative.
M loci total displacement i
ean velocity = total time taken Case 1: No initial velocity mee
This means an object is just falling — initial velocity u = 0. \[T/
Instantaneous velocity = rate of change of displacement. Acceleration a = g =-9.81 ms”. Hence the equations of motion become: negative wiocy
. change in velocit Av _ 2 _ The gradient of the line is the acceleration and the area under
Mean acceleration = y Yy = = V=gt v =2gs h f is the disol Note that the disol b
time taken At i . the line is the displacement. Note that the displacement may be
s = gt s=5wt negative.
2 2
Instantaneous acceleration = rate of change of velocity.
. ) . Case 2: An initial velocity upwards
Note; displacement, velocity and acceleration are vectors. ) - . ) . ) ) ) |
This means it's projected up into the air. The equations of motion are just as Proiectile Motion
normal, but with a =g =-9.81 ms2. OJECITCIVIONO
Any object given an initial velocity and then left to
D|sp|acement-t| me gra phs Suvat equa- Case 3: An initial velocity downwards move freely under gravity is a projectile
4 This is like case 2 — the equations of motion are as normal with
x-t graphs: Nk a=g="981ms% Horizontal and vertical components of the objects

. l.v=u+at motion are completely independent
Free Fall

! sstansy =1 . . . . . Follow a curved path because the horizontal velocit
i 2.5 ="%(u+ V)t ||When there is gravity acting on an object and nothing else. De- . P . . - ¥
S| tHE] 3 s=ut+at? ||fined as the motion if an object undergoing an acceleration of ‘g’ remains constant, while the vertical velocity is affect-
i A8 ity ed by the acceleration due to gravity, g
4.v2=yu2+2as ||® Acceleration is a vector ‘g’ acts vertically down
berndi ‘ ] L > Projectile motion at an angle
— \ . Magnitude of ‘g’ is 9.81ms
E 4 E . . . L . Resolve the initial velocity into horizontal and vertical
. The only force acting on an object in free fall is its weight
* components
rhegradie"th°f;hegrlaph represents the "e""h“yf Sleepe; a Wi : o Objects can have an initial velocity in any direction and still
ines mean a higher velocity. Using tangents to the curve an . L Use the vertical component to work out how long its
calculating their gradient allows you to calculate the velocity undergo free fall as Iong as the force prowdlng the initial . . P . X &
at any point. & _ - velocity is no longer acting in the air and/or how high it goes
i
Use the horizontal component to work out how far it




