Friction and Ramps

IB PHYSICS - FORCES




Types of Forces | Friction

Ff *Always opposes motion




What is Friction?

The force _ opposing  the
motion between two objects
thatarein  contact




Types of Friction

Static Friction-

Not Moving .

Dynamic (Kinetic) Friction-

In MOtiOn Static > Dynamic




Static vs. Dynamic Friction

Friction decreases

410 S ohce motion starts
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Box at rest; static friction Box moving; kinetic friction
equals applied force. is essentially constant.




How do we Calculate Friction?

F «— Normal Force

Ff—HX

Coefficient of Friction EM_.I“

funitless Steel on ice 0.05

Steel on steel (dry) 0.6 0.4

Steel on steel (greased) 0.1 0.05

| 3 rge S "StiCky" Rope on wood 0.5 0.3
Teflon on steel 0.04 0.04

Small y = “Slippery”

Shoes on ice 0.1 0.05
Climbing boots on rock 1.0 0.8




Static Friction

M x Fy calculates the limit of static friction but below
that, it will be equal and opposite to external force




Physics Data Booklet

A.2 Forces and momentum




How do we Calculate Friction?

F | External Force

= 9.8 N/k
o /kg

F mg

*when flat

M

Fe | MRy




.
Calculate Friction | Try This...

Santa’s Sleigh is loaded up with toys for all the good little
girls and boys untll it has a total mass of 2000 kg What IS

F
F, = mg = (2000)(9.8) = 19,600 N

Fn = Fg = 19,600 N
F. = pFy = (0.1)(19,600) = 1,960 N




What is the p of your shoe??

If...

Fg =277 N

Then...
FN—F—277N

Fe= Uk
u="F/F,=192/2.77 =0.69




Forces on a Ramp

Force of Friction always
FN opposes motion

Fi

Normal Force is always
perpendicular to the
surface applying the force

Force of Gravity is
always straight down

What we need
to calculate




We try to choose our axes so that we are only looking at
forces that are parallel and perpendicular to the motion.

This means that we need to break F, down into components! ©

sin@ = F, / F,
Fy = Fgsin®
cosb =F, /F,

F, = F4cosB




Normal Force (F,)

Force perpendicular to the surface

Friction Force (F;)

Fe = MR

*For Equilibrium

Fe = F,
-




Normal and Friction Forces on Ramp

**Remember, once you've
F, determined the parallel and
perpendicular components,
get rid of that F !



Ramp Example

F, = mg = (10)(9.8) = 98 N m 10 kg
F, = Fgcose = 98 x cos(40) = 75.1 N ~
F, = F,sind = 98 x sin(40) = 63.0 N 9 28 N
Fy=F,=75.1N o 751 N
F, = uFy = 1) = 63. C
¢ = MRy = (U)(75.1) = 63.0N g 630 N
u = 0.839
N /51N
3 63.0 N
M 0.839
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