College Physics I: 1511

Mechanics & Thermodynamics

Professor Jasper Halekas
Van Allen Lecture Room 1
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Last Time: Kinematics Equations

v, = v, T at
xf — xo z)ot

J

-
2

/

at

g =4 + 2alx — %)

X — Xo T %(U/ i Z)O)t



Kinematic Equations: Vector Form
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Vector Position & Velocity




Vector Position & Velocity: 2-d




Vector Velocity & Acceleration: 2-d

Average Acceleration <a> = T
where

At=tf-t. and AV=Vf-V



Concept Check

Three vectors, A, B, and C are shown.

Which of the vectors at the bottom 1s A+B-C?
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Concept Check

The x- and y-coordinates of a particle as a function of
time are x(t) =b+ct, y(t)=d-et whereb,c,d,ande
are positive constants.

Which arrow could be the velocity of the particle?

y
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E: (it's zero)
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1-d Projectile Motion
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1-D Velocity & Acceleration
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2-d Projectile Motion
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Concept Check

A tranquilizer gun 1s accurately aimed at a dangerous
criminal hanging from the gutter of a building. The
target is well within the gun’s range, but the instant the
gun is fired and the bullet moves with a speed vo , the
criminal lets go and drops to the ground. What happens?

gutter

The dart
A: hits the criminal regardless of the value of vo .

B: hits the criminal only if vo is large enough.

C: misses the criminal.
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Key Concept

Motion in the horizontal and vertical direction
are independent!

You can solve for the horizontal and vertical

motion separately

Though you will have to use common variables
like the elapsed time in both equations



Solving 2-d Motion

Vertical Direction Horizontal Direction
ylt) = yi + vyt — %_(_’/f“ r(t) = T; + Uil
Uy '“ = Uiy — gt ('.rl:f:' = Uiz

) . ’ ) L ' ) .
ay, = —g = —9.8m/s” &~ —10m/s" a, =0



2-d Projectile Motion
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Solving 2-d Motion

['he vertical and horizontal components of a projectile’s motion are

independent.

x = (vycosty) Uy = UpCOS fy,

L,
L .5 o .
vy = (vgsinfy )t — —gt’, v, = UpSingy — gf.






