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GENERAL PHYSICS I: PHYS 1020

Schedule - Fall 2007
(lecture schedule is approximate)

M| 17 5
3 (W] 19 6 Errors Lecture
F| 21 7 Chapter 3 Ki ics in two di
4 |W| 26 9 Experiment 1: Measurement of Length and Mass
1, \
F || 28 10 Chapter 4 Forces and Newton's laws
M |Octl| 11
5 W 3 12 Tutorial and Test 1
F 5 D Chapter 5 Uniform circular motion (chapters 1,2, 3)
Next week

Experiment 1, measurement of length and mass

Week of October 1
Tutorial and test 1 on chapters 1, 2, 3
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Projectile Motion

e Consider motion in x and y separately
e Ignore air resistance — velocity in x-direction is constant
e Worite down positions in x and y as a function of time

e Remember that the projectile travels up and down (y) in
the same time that it is travelling sideways (x)
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Clickersl!

3.C8: A rifle, at a height H above the ground, fires a bullet
parallel to the ground.

At the same instant and at the same height, a second bullet
is dropped from rest.

In the absence of air resistance, which bullet strikes the
ground first?

A) The bullet that is dropped strikes the ground first

B) The bullet fired from the rifle strikes the ground first
C) The bullets strike the ground at the same time

D) Impossible to say without knowing the speed of the bullet
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Projectile Motion

3.24/26: A ball is thrown horizontally at 41 m/s. How much does
it drop while travelling a horizontal distance of 17 m?

“ i Vo= Wwlg

—_ “,'\‘lo

>

Motion in x direction;

v, = vo = 41 m/s (constant in absence of air resistance)

17 m
41 m/s

Time to travel 17 m in x direction:@:
1
Motion in y: y = yo + vo,t — Egt2
1
Ball drops by: h =y —y =0+ Eg % 0.4146° = 0.84 m
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3.C2: Anobject is thrown up in the air at an angle 6.

a) Is there a point where the acceleration and velocity are
perpendicular?

b) Is there any point where velocity and acceleration are parallel?

d perpendicular to v

Acceleration is always downward - gravity always pulls downward
Velocity is always tangent to the trajectory

Friday, September 21, 2007

Projectile Motion
3.36

Vv AN
R
Vol = =
Vo =29 m/s vy = vpcos 36° (constant)
N Voy = Vo sin36°

A projectile is launched with initial speed vo = 29 m/s at 36° to
the horizontal. When does the path make an angle of 18° to the
horizontal?

The angle to the horizontal is given by: tan0 = W
vX

So need to find when: vy, = v, tan 18°
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So need to find when: vy, = v, tan 18°

vo =29 m/s

Vx

So,@: tan 18° —

Famous equation for 2
Vy = Voy — 8¢

voy —Vy  vosin36°—0.2629v,
8 8

 (sin36° —0.2629)
9.8

Therefore, t =

t = (29 m/s) = 0.961 s
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Projectile Motion - Range, Maximum Height

R = Range
Vy = Vox = VoCos0 Vy = Voy +ayt = vosin0 — gt

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

R=vt —> and vy is constant

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

1
y—)’0=V0yf—§gl‘2 tzﬁz%ﬂ_)
1 Uz 9
2
0= i =g
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Range of a projectile

2 202 sin 0 cos 0
R= "%y _ Z0SIMTCO8 [2sin6cos O = sin 20]

: /g/
2 .
R Yosm 20 Maximum range when 0 = 45°

g

Projectile reaches maximum height, H, when vy = 0

V§ = V(Z)y—Zg(y—)’o) so, 0 = (vosin6)2—2gH
. 2
Therefore H = M

2g

egvo= 100 m/s, 8 =30° — R=884 m, H=128 m
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Projectile Motion — Range, Maximum Height

’ 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.

2sin26
R= Yoot , greatest range when 6 = 45°
H— (vosin®)?
=
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Clickers!

3.C12: 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, Voy; = Voy2, SO v1sin@; = v,sin 0,
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