1/24/14

The velocity vs. time of a train is shown at left.

Which acceleration graph best matches?
Remember, the slope on a v vs. t graph represents acceleration.
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* Reading for next time: 3.1-3.4
 CAPA assignment # 2 is due Tues@11 PM.
*  Written homework # 1 is due TODAY@4 in your TA's

Announcements

mailbox in the brown bin in the Help Room.
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Last Lecture

Acceleration — non-zero when velocity is changing.

Ax _ displacement

Recall: V= Ar  clapsed time - slope of an x vs. t plot

.. Av change in velocit
Similarly: @ = = £ : Y = slope of a v vs. t plot
At elapsed time

Possible confusion: sign of acceleration.

The sign of acceleration is not necessarily the same as the

sign of velocity!
4

Last Lecture

¥ Av _ change in velocity o Ax o dis}ﬂacement
Ar elapsed time Al elapsed time

Copyright © 2005 Pearson Prentice Hall, Inc.

When velocity and acceleration are in opposite directions,
we often call that deceleration.
However, in physics we always call it a negative acceleration.
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x=x,+vAt
V=V, + aAt

You are driving your car with an initial velocity of +20 m/s.
Starting at time 7 = 0 at position x = 0 you cause the car to have a
uniform acceleration - 4 m/s2. (How might you do that?)

Its velocity at time # = 1 s will be

A) 20 m/s
B) 24 m/s
C) 16 m/s v=v,+at=20-4(1) m/s =16 m/s
D) -24 m/s

E) Impossible, acceleration cannot be negative while
velocity is positive.
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A db e At elapsed time

What causes the constant
acceleration downward?

The force of gravity
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B(v=0)
i Av change in velocity
i v a = = .
gl Il |8 A At elapsed time
2
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ALE Assuming positive is up, between points A and

B, the acceleration is
A) Positive B) negative C)changes sign
D) neither.
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Assuming positive is up, between points A and
B, the acceleration is

A) Positive | B) negative | C) changes sign
D) neither.
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Assuming positive is up, between points B and
C, the acceleration is

A) Positive | B) negative | C) changes sign
D) neither.
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Which plot is which?

ot Accleration: [| 0.0 m/# ~ -
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A) 1-velocity, 2-acceleration, 3-position.
B) 1-position, 2-velocity, 3-acceleration.
C) 1-acceleration, 2-position, 3-acceleration.
D) Insufficient evidence.

Constant acceleration formulae in 1D

Constant acceleration formulas (1D) (relates)
(Derived on pages 26-27 of Giancoli.)
(a) v = v, + at (v, t)
(b) X = x, + vt + (1/2)at® _ X0+Vt (x. 1)
(©) vi= v, + 2a(x—x,) (v, X)
— v, + Vv
d v = =
(d >

X, » Vo = 1nitial position, initial velocity

Jan. 25, 2013 16

X, V = position, velocity at time t
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Constant acceleration formulae in 1D

Given constant acceleration a, we can find v(z). How about x(7)?

X =Xx,+ WVt

- 1 1
v=5(v0+v) :x0+5(v0+v)t
1
v=v0+at =x0+5(v0+v0+at)t
1,
=x0+v0t+5at
Therefore 1

xX() =X, + Vot + Eat2

(xo — initial position, v, —initial velocity)
Jan.'25, 2013 17

Constant acceleration formulae in 1D

Given constant acceleration a, we can find v(z) and x(z).

How about v(x)? X=X +WVt
1
\_/=%(v0+v) =x0+§(v0+v)t
_ 1 (V=)
v=v,+at — t=vav0 _xo"'a("o"'v)k aOJ
1
=X, + Z V2 — Vg)
Therefore
VA(x) = vy? + 2a (x - x,)
(x, — initial position, v, — initial velocity)
Jan. 25, 2013 18
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Constant acceleration formulae in 1D

Constant acceleration formulas (1D)

(relates)
(Derived on pages 26-27 of Giancoli.)
(a) v = v, + at (v, t)
(b) X = x, + v,t + (1/2)at®? _ Xq +7t (x. 1)
(©) v = v 22+ 2a(x—x,) (v, X)
— v, + Vv
d vV = 2
(D 5

Xo » Vo = 1nitial position, initial velocity

Jan. 25, 2013

19

X, V = position, velocity at time t

Example: A person drops from a 4" story window and falls 15 m to a net.

What is her velocity on impact? Xo=15m
— x=0m
H \ a=-g=-98m/s?
ﬁ_ ________ = Vo= 0
P Xo=15m )=
B (B 1+x Which equation would you use?
IS5 ! B) x =x,+ vyt + at?/2
m o C) v’ =v, +_2a(x-x0)
et X=0 D) x=x,+ vt

E) vi=(vo+ v)/2
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Example: A person drops from a 4% story window and falls 15 m to a net
What time will she hit the net?
Lf_:f—"\
H _
E——_,@ ————— Xo=15m
‘\ X
H |5 3 Which equation would you use?
m |H A) v=v,+at
B) x =X, + vyt + at?/2
2B @:‘ l‘ s x=0 C) v’ = v, + 2a(x-x,)
\/j TR D) x=x,+7Vt

Example: A person drops from a 4% story window and falls 15 m to a net

The net “flexes” by one meter when she hits it.

= I\, What is her acceleration while in the net?
H g —
E 7 X,=15m
\ X
H & 3 Which equation would you use?
| |H A) v=v,+at
B) x =X, + vyt + at?/2
m |2 | s =0 C) v’ = v, + 2a(x-x,)
M‘s'f =% T —
¢ mm==m=ex=-l D)y 4V




1/24/14

Example: A person drops from a 4% story window and falls 15 m to a net.

1) What is her velocity on impact?

Xo=15m
N x=0m
&

. a=-g=-98 m/s?
g Xo=15m vy =0

A x v(x=0) ="

Which equation would you use?

B) x =X, + vyt + at?/2

L

‘. A) v=v,+at

s x=0 C) v? = v, + 2a(x-x,)

/EEEE“

Example: A person drops from a 4% story window and falls 15 m to a net

. H H ?
1) What is her velocity on impact? Xy =15 m
\ x=0m
. a:-g=-9.8m/82
E_—_—j ————— X 15 m V=0
At v(x=0)="?

Which equation would you use?
A) v=v,+at

/EEEE“

. C) v’ = v, + 2a(x-x,)

D) x=x,+Vt

10
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Applications of Kinematics in 1D

Example: A person drops from a 4t story window and falls 15 m to a net.

(1) What is her velocity on impact?
N Xo=15m
i<

e i x0=15m x=0m
\ +Xx

— = =?
som A = g v2:‘\))(0 +)2a(x'-x())

| =0-2g(0-x,) = 2gx,
s v==x2gx, = £/2(9.8)(15)
x=0 = +17.1 m/s :
(negative)
28
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Example: A person drops from a 4" story window and falls 15 m to a net.
What time will she hit the net?
H g _
AT X,=15m
\ X
H & ‘, Which equation would you use?
m & A) v=v,+at
mn |2 | C) v’ =v,? + 2a(x-x
5 ﬁ\(i;j”Q x=0 ) 0 (x-o)
- P T D) x=x,+7Vt

11
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Example: A person drops from a 4% story window and falls 15 m to a net.
What time will she hit the net?

5\
H _
E__ﬂgf{_ﬁ ————— Xo=15m
\ X
ZER ': Which equation would you use?
Mm@ A) v=v,+at
B) x =x,+ vyt + at?’/2
H ﬂi;i\? . x=0 C) v’ = v, + 2a(x-x,)
| = D) x=x,+71t

Applications of Kinematics in 1D
Example: A person drops from a 4% story window and falls 15 m to a net.
— (2) When will she impact the net?
o E_h Xo=15m
A _ x=0
s&j‘\ Xo = I5m a=-g=-98 m/s?
IS5 i +X Vvo=0
som (0 = - v(x=0)=-17.1 m/s

] & t(x=0) = ?

m Eﬂ. v=yv,— gt x=x0+1_/t X =X, + Vot ——gt’
R Ry — =35 —2x, 2x,
v:¢i1101x:0=_ r= ; = > o= g

t=1.75s

12
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Applications of Kinematics in 1D

Example: A person drops from a 4t story window and falls 15 m to a net.

(3) Assuming the net flexes 1 m,

=146 m/s*> ~ 15 g

x=-1m

=N what will be her acceleration while
S L in the net? vy =-17.1 m/s
25'(1‘\ +x V= O .xo = O
B |[# “ a?
m B 15.0 m Vv o= vg + 2a(x — x;)
E 0=v;+2a(-1-0)
s 0 Ve =2a
et X = 2 B >
| e | PR AT
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