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Summary for 1D motion
position & velocity

o |nStantaneOUS VelOCity iS the FIGURE 2.11 The velocity-versus-time graph
Slope Of the pOSition-VS-time is found from the position graph.
Curve (a) y :“(l‘gpkil‘}\"Ilyii\:]'::.‘[l]]

point of maximum

As (ls

J— ll — 0. An

r' € ST
A/—)() AT (/[ A =" elevator can’t be any

slower than v = 0.

The slope is negative
be 0.

PHYS 1021: Pg 3

Summary for 1D motion
position & velocity

l)\nln step k., the product
(v, Az is the area
([!II \Inl(lx ctangle

e Displacement (not position!)
is the area under the
velocity-vs-time curve

>tal displacement As is
area under the curve.”

N Iy
=5 + DAt = 5, + | v, a
S 1111_1)1(j E(x\)AAT §; J}ls dt

k=1

How would | calculate the average speed
between tf and ti? PHYS 1021: Pg 4
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Summary

Acceleration vs velocity is similar to velocity vs
position

=, + lim E(d,\-)ki&f =V T J
1

Ar—0 =

PHYS 1021: Pg 5

1D motion with Acceleration
Graph Translation

a (m/s/s)

Sketch the velocity graph associated with this acceleration graph:

Assuming that the initial velocity is zero, how far does the object
travel?

Write an equation for the position as a function of time:
Betweent=0and1s
Betweent=1and2s
Betweent=2and 3 s

PHYS 1021: Pg 6
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Vectors

® Scalars are numbers with units.

® Vectors have both magnitude and direction

® In 1-D, we could specify direction with a + or - sign
® In 2-D or 3-D, we need more than a sign to specify direction

® To illustrate, consider the position vector in 2 dimensions

Example: Where is Philadelphia?
» Choose origin at Washington

» Choose coordinates of
distance (miles) and
direction (N,S,E,W)
» vector r points 140 miles north-east
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Vector Addition: Graphical method

Tip-to-tail method

°=“B\/ Ly q or

We can arrange the vectors any way we want, as
long as we maintain their length and direction !

e Components of rare its (r,,r,) coordinates
> r = (rr,)

e Components can be expressed as:

0 = arctan (r,/r,)

e Magnitude (length) of r is found by Pythagorean theorem:
The length of a vector does
not depend on its direction.
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Using Vectors

Components depend on the choice of the coordinate
system.
«Can add vectors graphically (tip to tail)
*Can also add vectors by adding the components
*How to choose the coordinate system?

» the right coordinate makes the problem easier.

PHYS 1021: Pg 13

Components of added Vectors

e A and B are known, as is 0.
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Using Vectors

Expressing vectors in a coordinate system is
a generic method for vector manipulation.
The number of component depends on
spatial dimension!

Components
The component vectors are parallel to the x- and y-axes:
A=A +A =Ai+Aj
In the figure at the right, for example:
A,=Acosd A=VA2+A]
A, = Asinf 6 = tan (A, /A))

» Minus signs need to be included if the vector points
down or left.

PHYS 1021: Pg 15

/ ConcepTest 2.1b Vectors Il

1) they are perpendicular to each other
Given that A+ B =C, and 2) they are parallel and in the same
that IAI + IBI = ICI, direction _ _
how are vectors A and B 3) th_ey are parallel but in the opposite
. ~ direction
oriented with respect to

each other? 4) they are at 45° to each other

5) they can be at any angle to each
other
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/

Given that A + B=C, 1) they are perpendicular to each other

ConcepTest 2.1b Vectors Il

and that |A] + IBI = 2) they are parallel and in the same direction
ICI, how are vectors
and B oriented with

respect to each
other? 5) they can be at any angle to each other

3) they are parallel but in the opposite direction

4) they are at 45° to each other

/ ConcepTest 2.2 Vector addition

You are adding vectors of 1) 0
length 20 and 40 units. 2) 18
What is the only possible 3) 37
resultant magnitude that 4) 64
you can obtain out of the 5) 100
following choices?
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ConcepTest 2.2 Vector addition

You are adding vectors of length 1) 0
20 and 40 units. What is the only 2) 18
possible resultant magnitude that

you can obtain out of the 4) 64

following choices? 5) 100

The minirnurn resultant occurs when the vectors
are opposits, giving 20 units. The maximum
resultant occurs when the vectors are aligned,
giving 60 units. Anything in between is also
possible, for angles between 0° and 180°.

Vector Addition: What about
acceleration?

dv/dt = (Vnew- A" )/dt = a ofcourse, v, and v, are almost the same

So how does the velocity vector change ?

View™ Voot adt

=+ adt »
vok 1 \’new

PHYS 1021: Pg 20
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Ponderable: v and Av

For the given velocity vector, draw the appropriate Av vector.
(Assume the acceleration happens during a very short At.)

Speed
increases

No change
in direction

Speed
decreases

No change
in direction

No change
in speed

No change
in direction

No change
in speed

Turns
toward its
left

Speed
increases

Turns
toward its
right

Speed
decreases

Turns
toward its

right
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