More on Gravity

More on the Force Due to Gravity

Consider an object in free fal:

yA We said earlier than an object in
free fal has an acceleration downward
T of 9.80m/s2. We will now connect this
mg to the force of gravity:

>
X

Apply Newton’s 2nd Law to Z F=ma
the object in free fall: —mg=ma

a=—g=-9.80m/s’

If the force of gravity isthe only force acting on an object, then that
object has an acceleration equal to “q”, pointed downward.
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More on Normal Forces

More on the Normal Force

Example: Book on table " y

A\ 4 mg

Apply Newton’s 2nd Law along

the y-direction: The acceleration in the

y-direction is zero - since

Z I:y — may the block does not movein
_ the y-direction

F,—mg=0 y

FN = Mg
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More on Normal Forces

More on the Normal Force

Example: Book on smooth incline

) Apply Newton’s 2nd Law along
the y-direction:
Z F, = ma,
F, —mgcosb =0
F, = mg cos0

The acceleration in the y-direction
IS zero - since the block does not
move in the y-direction
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Example: Incline Plane, 2
blocks

Example: Block 1 (m,=8.00kg) ismoving on africtionless 30.0° incline. Thisblock is
connected to block 2 (m,=22.0kg) by a cord that passes over a massless and
frictionless pulley. Find the acceleration of each block and the tension in the
cord.

1) Draw a picture of the problem:

300
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Example: Incline Plane, 2
blocks

Example: Blocks and pulley continued...

I1) Draw the forces on each block

Block 1: Block 2:

v

m,g

Lecture 9: Forces



Example (continued)

111) Apply Newton’s 2nd Law to the blocks:

Block 1: N

Example (Continued)

Block 1, X direction:

Z Fxl =ma,,
T-mgsné=ma,,

Block 1, vy direction:;

Z Fyl =ma,
F,—mgcosh=0
F, = m,gcosd
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Example (continued)

111) Apply Newton’s 2nd Law to the blocks:

Block 2:

Example (Continued)

Block 2, v direction:

> F=ma,
T-mg= m,a,,
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Example (Continued)

Example (continued)

IVV) Since the blocks are connected by an unstretchable cord:  a,; = -a,,

Solve equation for Block 2 for T
T-m,g= m,a,, = -M,a,,

T= m,g—m,a,,
\ )
Y

Substitute this into the
eguation for block 1.

Equation for Block 1.

T-mgsnd =ma,
(ng - mzaxl) - mlgsine = ma,,
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Example (Continued)

Example (continued)

V) Some Algebra:

(ng - mzaxl) - mg sind = m;a,,
m,g —mgsind = (M, + m,)a,,
m,g — m,gsing

Ha = m, + m,
_ (220)(980) ~ (B00)(980)(05) _ g oo o
8.00 + 22.0

Substitute the acceleration in one of the equations from the previous
page, and solvefor T:

T= m,g—m,a,,
T =86.3N
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Example (Continued)

Example (continued)

300 300
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Example (Continued)

Example (continued)

We don’t have to go back through writing Newton’s 2nd Law to get the acceleration of
block 1. We can just use the equation from the previous page for a , and set m,=0:

m,g — m,gsind

a. =
- m, + m,
- m,gsing .
a, = 19 if m,=0
ml
a, =—gsnd

NOTE: The acceleration a , does not depend on the mass m,!

For 6 =30°, a, = -0(9.80)(0.5) = —4.9m/s’
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