This Week

Tutorial and Test 1, in the lab
(chapters 1 and 2)

Next Week

Experiment 1:
Measurement of Length and Mass

WileyPLUS Assignment 1 now available
Due Monday, October 5 at 11:00 pm
Chapters 2 & 3

Wednesday, September 23, 2009

Projectile Motion

(y-axis pointing upward, x-axis is horizontal)

For projectile motion in absence of air resistance: ax = 0, ay = -g

Vg = Vox Uy = UVoy — gt
r — Xo = 'Uowt Y — Yo = ’ont — 59?&2
1
Y—% = §(U0y + vyt

Uy = U(%y - 2g(y - ?JO)
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Projectile Motion - Range, Maximum Height

‘ R = Range 7

Ve = Vox = VoCOSO Vy = Vo, +ayt = vpsinb — gt

In a time ¢, the projectile travels a distance R (range) to the right

R=vt and vx is constant

In the same time, the projectile falls back to the ground, at y =y,

1
)’—)’OZVOyf—ng2 +— E _ 200y .
1 ’ Vg g
0=t
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Range of a projectile

R - R = Range
g Y
5 — [25inBcos O = sin26)
R = Yo sin 20 Maximum range when 0 = 45°
9

Projectile reaches maximum height, H, when vy = 0

V§ = V(z)y—zg()’—)’o) 50, 0 = (vysin0)* —2gH
. 6 2
Therefore H = M

2g

egvo=100m/s, 6 =30°— R=884m, H=128 m
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Projectile Motion — Range, Maximum Height

+y vy, =0 o

SaET i +x
i = A
y - &
i e :
/ ; ~

‘ R = Range »’

The projectile travels the horizontal distance R in the same time that is
travels up to height H and back down to the initial height.

— % Szl 26, greatest range when 0 = 45°
_ (vosin®)?
2¢g
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Clickers!

Balls 1 and 2 are launched from the same spot at different angles to
the ground. They both reach the same maximum height, H, but ball 2
has the greater range.

Decide which ball, if either, has the greater initial speed.

A) Ball 1 is faster, B) Ball 2 is faster

As they reach the same maximum height, they must have the same initial
speed in upward direction, Voys = Voy2, SO V1 sin0; = v, 51n 0,
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Clicker Question: Focus on Concepts, Question 8: Two objects are fired
into the air. The drawing shows that they reach the same height, but the

ranges of their projectile motions are —
different. Which one is in the air for the s e N
. N /s * \
greater amount of time? S AN
: // ' \\\
A) Both projectiles are in the air for ,."/ \\\
the same amount of time. v \,

B) Projectile 1, because it has the smaller initial speed and, therefore, travels
more slowly than projectile 2.

C) Projectile 2, because it has the greater range.

D) Projectile 1, because it has the smaller range and, hence, the horizontal
component of its velocity is smaller than that of projectile 2.

Wednesday, September 23, 2009

Clicker Question: Focus on Concepts, Question 9

Two objects are fired into the air, and the drawing shows the projectile
motions. Projectile 1 reaches the greater height, but projectile 2 has the
greater range. Which one is in the air for the greater amount of time?

A) Projectile 1, because it travels higher / A
than projectile 2 P .

B) Projectile 2, because it has the greater 7 AN

range. % \

34

C) Projectile 2, because it has the smaller initial speed and, therefore, travels
more slowly than projectile 1.

D) Both projectiles spend the same amount of time in the air.
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A leopard springs upward at a 45° angle and then falls back to the
ground.

Does the leopard, at any point on its trajectory, ever have a speed
that is one-half of its initial value? Va =0

—'ﬁ'vx -:.VQQ(‘A\—\-SO ~

Atany point: v = /vZ+vZ, and v, = vgcos45° = vo/ V2
AtB:vy=0,s0v=vx = Volv2 = 0.7vo, which 1s the smallest v
— The speed never falls to half its initial value.
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Projectile Motion
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V. 1s constant in absence of air resistance v

vy increases in magnitude as object falls
Projectile falls 1050 m in same time it travels D sideways
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3.75/37: An airplane is flying with a velocity of 240 m/s at an angle of 309
below the horizontal. When the altitude of the place is 2.4 km, a flare is
released from the plane. The flare hits the target on the ground. What is the

angle 07
30.0°7

2.4 km

tan0 = D What is D? \
\\\UO: 240 m/s
N
N
N

D =v,t = vptcos30°. Whatist?

1 2
y—Yo — VOy[ - Egt
1 2.4
0 — 2400 = —vyt sin30° — Egtz

4.9t +120t —2400=0 — t=13.05s

— D = votcos30° =240 x 13.05 x cos30° = 2712 m

2400
tan® = —— 0 =41.5°
YT
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3.50/46: A rifle is aimed at a small can.
At the instant the rifle is fired, the can
is released.

Show that the bullet will always hit the
can, regardless of the initial speed of

the bullet.
Bullet:
1,

Yb = Voyl — zgf

Can: &
1 H H
=H—_gt’ Bullet: z = vt = 6 -

Je 2¢ rT= e 10 €08 vosinf  tané

Bullet and can meet when yp = ye: x=D

That is, bullet and can
Voyl — %{2 =H —\ng\z — are at the same place
at the same time.

Wednesday, September 23, 2009 39



Relative Velocity

vrG = +9.0 m/s
W

VPT VIG

vpG = +11.0 m/s

Ground-based
observer

Vpr = velocity of passenger relative to train

Vrg = velocity of train relative to ground Vpe = Vpr + V16

Vpg = velocity of passenger relative to ground
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Relative Velocity

If: A moves at velocity V4 (relative to the ground)

and: B moves at velocity Vg (relative to the ground)

then, the velocity of B relative to A is:

VBA = VB — V4

This is the velocity of B as seen by A.
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3.57/51: Two trains are passing each other. Train A is moving east at
13 m/s, train B is travelling west at 28 m/s.

a) What is the velocity of train A relative to train B?

b) What is the velocity of train B relative to train A?

_ Vhwls 5> &
Vi
= 1R w\s
W =
Vo
A -
- =y 1 AR ~V& =
N VR -, VLT 2] < u M\g
B sees A travelling to E at 41 m/s relative to it o &
Y —A\
- 1 A — V&
\.o\ \f‘\ — \I* M 4‘ = Py ——
< Vo
~<

\&\w\\ﬁ o W
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Clicker Question: Focus on Concepts, Question 12

A slower moving car is travelling behind a faster moving bus. The velocities
of the two vehicles are:

ves = velocity of the Car relative to the 6Ground = +12 m/s
vee = velocity of the Bus relative to the 6round = +16 m/s

What is the velocity vec of the Bus relative to the Car? In other words,
what is the velocity of the bus as measured by the driver of the car?

A) vec = +16 m/s + 12 m/s = +28 m/s
B)vec = +16 m/s - 12 m/s = +4 m/s
C) veec = +16 m/s

D) vec = +12 m/s
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