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5.1 Components and Resolution Of Vectors

Analyse the motion of projectiles by resolving the motion info horizontal and vertical components, making
the following assumptions: a constant vertical acceleration due to gravity and zero air resistance.

Components and resolution of vectors

The components of a vector are the vectors we add together to get that vector. For example, the vector
shown below (in red) has many pairs of components shown in various blues) and one pair at right angles (black).

o Components A

(at D0° — thess am the most
ussful for arabysing wectors)

Componenta E

Whan wa refar to the components of a vector we spacifically refar to the two vectors at 80° to each other, ona
horizontal and the other vertical, which would nead to be added together to give that vector. In the diagram
above, these would be components D, drawn in black.

When we resolve avectorinto its components, then we are finding thess two vectors at right angles.

Horizontal component = vector cos @

Mathematically:  Vertical component = vector sin 8

Analysis of projectiles

Horizontal and vertical components of projectile motion are indepandant of each othar.
Horizontal motion of a moving object is not subject to gravitational forces, and thersfore expanences
no accaleration.

Vartical motion of an object near the surface of the Earth is affected by the downward forca of grawvity
which gives it an acceleration of 8.8 ms™=.
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Sample Questions

If the plane has a horizontal speed of 180 m 57,
what is:

@ | flight spoed?

k) HKsvertical speed?

If the horizontal component of the tension in
the leash held by the girl is 20 M what is:

@ Thetension in the leash?
bl The vertical component of this tension?

If the vertical componant of the tension in the
leash iz 18 M, find:

@ Thetension in the leash.

) The horizomtal componant on the
tension.

4.  Ifthe missile in the photograph & moving at
2500 m 57, what are the componants of its
valocity?
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5.2 Analysing Projectile Motion

Apply the modelling of projectile motion to quanttatively derive the relationships betwean the following variables:
initial velocity, launch angle, maximum height, time of flight, final velocity, launch height and horizontal range.

Analysing projectile motion

A projectile is any object thrown
or shot into the air at any angle.

Trajectory of a projectile

*  Dnly gravitational force acts on a
projectila.

* Tha horizontal velocity of a
projectils is constant.

The vartical valocity of a projectile
iz accalerated — increasing if
moving dowmaards, decreasing i
MoVing upwards.

The combination of thesa two
velocities esults in the object
following a parabolic path.

Projectile motion and Newton’s equations of motion

Equation used in straight line mation Horizental component of motion

|.|’,=d.'.|'u'|'|viI
r,=u,+ﬂrt
vi= U +25 Ay
y=ups o f
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Sample Questions

A ball of waight W rolls
acmss a horzontal
surface and over the
adge E, falling to the
floor as shown in the
diagram.

Which graph best shows
the upward forca acting
an the ball as it movas
from P to Q7

&) Force 4
w—-

T .
E Q

2. A projectile is fired from the top of a cliff with speed v at an angle 2 above the horzontal.

Air esistance is negligible. What is the horizontal component of the projectile’s velocity after time 2
A vcosé Bl vcosg-gt IC) wvsing-gt D) wsing

The diagram shows the paths
of two projectiles, X and Y,
which rize to the same haight.
Which of the following is
idertical for both projectiles

X and ¥?

(&) Initial horizontal velocities.
(B) Initial vertical velocities.
1% Initial velocities.

(0 Horzomtal displacemants.
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5.3 Projectile Motion Problems

Solve problems, create models and make quantitative predictions by applying the
equations of motion relationships for uniformly accelerated and constant rectilinear motion.

Objects projected from a horizontal surface

Special considerations
Initial horizontal velocity = u_
Initial vertical velocity =0

= g=0°

Objects thrown up and landing at same level

Special considerations
* U =UCOSE

© U=u =in &

«  Total vertical displacement = 0

*  Vartical velocity at top of flight =0
*  Tima to rise = timea to fall

*  Tima torize = half time of flight

«  Bpeead at lBunch = spaed at landing
*  Angle & = angle §

*  Two halves of flight are symmetrical

*  Maximum haight occurs whan
vartical velocity =0

«  Accaleration after launch = -g
{=-9.8 m =% on Earth's surface)
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