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Sx Object Moving on a Frictionless Ramp

Senseil

A wooden crate, mass 11.0 kg, is at rest at the top of a frictionless ramp as shown.
The ramp is inclined 20° angle and it’s 2.50 m long.

A) Find all forces acting on the crate.

B) Find the acceleration of the crate.

C) Find the final velocity of the crate at the end of the ramp.

2.50 m long
Frictionless Ramp
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A) Find all forces acting on the crate

m = 11.0 kg
[ =2.50m I'y
H = 20"

2.50 m long
Frictionless Ramp
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Physics Use a tilted coordinate system.
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2.50 m long
T ~< 20° Frictionless Ramp
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Find x and y components of F,

Yy

2.50 m long
Frictionless Ramp
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Free Body Diagram (FBD)

F,, = F, - cos(20")

_ ' 0
F,.=F,-sin(20")
2.50 m long
Frictionless Ramp
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F,, = F, - cos(20")

Fg’x — g * SZTL(QOO)

2.50 m long
Frictionless Ramp
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Phyvi Newton’s 2"9 Law
Senssi Y axis

E Fext,y — 1 - ay
Solve for Normal Force/

ZFea:t,y:O
by —Fy,y =0
by = Fgy

Fy = F, - cos(20°)
Fy=m-g-cos(20°)
Fy = 11.0 kg - 9.81 ZL—Q . c0s(20°)

Fy=101. N
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Fmd the acceleration of the crate.

Newton’s 2" Law
X axis

ZF =m a,

. = TN+ Ay

/m/g siny( 200) :%-ax

g - 5in(20°) = a,
a; = g - sin(20°)

T .
Ay = 9.81? . sin(20")

T
S
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mve{C) Find the final velocity of the crate

eeeee at the end of the ramp
0, = 3.35— v =0 Az =250m
S

v?p:vz 2-a, - Ax
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