Components of a vector

 The x- and y-components
of a vector are Its
projections along the x-
and y-axes

» Calculation of the x- and
y-components involves
trigonometry

A, =Acos0
A,=AsIno




Components of a vector

* If we know the components,
we can find the vector.

» Use the Pythagorean
Theorem for the magnitude:

A=\/A§+A§

« Use the tan-! function to find the direction:




Displacement & Distance
Distance traveled by an object # Displacement of the object!

y
Here,
Distance = 100 m. [T
Displacement s
= 40 m East. West O\ 40 m ) 30 m Eagt
Dis?)l;ceme_nt

* Displacement = Ax = Change In position
of an object. Ax Is a vector (magnitude & direction).

 Distance Is a scalar (magnitude).




FIGURE 2-6 Ior the displacement
Ax = x, — x; = 10.0m — 30.0 m, the
displacement vector points to the left.
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X;=30m, x, =10 m
Displacement=Ax =X, - X, =-20m



Average Velocity & Average Speed
Consider the displacement from slide 3.
Suppose that the person walks the whole trip in 70 s.

Y

70 m

-— — =

West 0 40 m 30 m Eagt

N /
g

Displacement

Average Speed = (100 m)/(70s) = 1.4 m/s
Average Velocity = (40 m)/(70 s) = 0.57 m/s




Example: Average Acceleration

f|=0

py =0 Acceleration A car accelerates along a straight road
(@ = 5.0m/s2] fromrestto 90 km/h in 5.0 s. Find the
oo magnitude of its average acceleration.
Note: 90 km/h = 25 m/s
at 1 = 1.0 s Av
l v = iojm Bave = A, - (25 m/s — 0 m/s)/5s = 5 m/s?
at 1+ = 2.0s
v = 10.0 m/s

e

at 1 =1, = 50s
V=10 = 25 m/s

I == B




Example: A slowing down car

Accelerationy

at f] = i{)
vy = 15.0m/s = -2.0 m/s2
—.»OHO;
at 1o = 5.0s
vy = 5.0 m/s

A car moves to the right on a straight highway (positive x-axis).
Calculate the car’s average acceleration.

A
a = A” = (v, = v,)/(t, — t,) = (5 m/s — 15 m/s)/(5s — 0s)
a=-2.0m/s?



Deceleration

=5.0 m/s v = —=15.0m/s

The same car is moving to the left instead of to the right. We still assume
positive x Is to the right. The car Is “decelerating” & the initial & final
velocities are same as before. Calculate the average acceleration now.

a:

Uy — U

At

~5.0m/s — (—15.0 m/s)

- —50m/s + 150 m/s

50 Deceleration is a
misleading term!

= +2.0 m/s.

50s




