Forces - Formula Sheet:

Newton’s 15t Law:

An object at rest will remain atrest and an object in motion will
continue in motion unless acted on by a net external force.

Newton’s 2" Law:

Fpee = ma

Newton’s 3™ Law:

For every action force, there’s an equal and opposite reaction

Net Force:

Kinetic Friction:

Static Friction:

force.
Fup = —Fpy

Weight Force:

W =mg
A
F is

A f Normal Force:

—> <« Fy=mg

Net Force:

Normal Force:

Fy=mg—-T,
Tension Force:
T= [T, +T,*
T, =Tcos@ T, =Tsin6
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The Elevator Problem:

ma, = Fy —mg

Normal Force:
Fy=m(a, +9)

g = +9.8 m/s?

Contact Force: (Without Friction)

m,
Fi,=—F
! mqr

—> |MyMm; F
a=— mr=my + m,
T
Contact Force: (Without Friction)
F: Fé,3 F
1‘2 ; a=— mT—m1+m2+m3
F e v
m,|m->| M m, + ms ms
q 1 2 3 Fl,Z = F2’3 =—F
T T
Tension Force:
m T m F > T e F a F m +
= — = — =m m
1 2 — _— r=mi+m
Tension Force:
T T2 F. . my +m
ml mZ ms > T,=—F T, =——2
mr mr
Tension Force:
T, =mg T, = (m; + my)g

Note: For examples with friction, see my physics video playlist at www.Video-Tutor.net
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Acceleration:

m1 a=m_Tg mT=m1+m2
TT Tension Force:
I’n2 T = mya, T = my(a, +g)
a=la.l=|a,| g = +9.8m/s?
Note: a, = — since m; is falling and a, = +for m,.
Acceleration:
fk > _ m; —U,my _
m1 a — g mr=mq+m,
TT Tension Force:
m- T=my(a,+uwg) T=my(a,+g)
a=lal=|a,|] g=+98m/s? a,=- a,=+
Acceleration: (If m;>m,)
m; —my n
a=— mr =
my 9 T =M ™M,
TT TT Tension Force:
T=my(a, + T =m,(a, +
r-n1 m2 1( y g) 2( y g)
a=|a = +9.8m/s?
a, = +for m, since it's going up. | y| g /
a, = — for m, since it's going down.

Minimum Angle Needed for the Box to Begin Sliding:
0 = tan™1(u,)
fs < usFN

Fy,=mgsin6 Fy =mg cosf

www.Video-Tutor.net




Acceleration: (Without Friction)
a=gsinf
Acceleration: (With Friction)

a, = gsinf —u,gcosb

Fy, =mgsin6 Fy =mgcos@ fr=uFy

Net Force:

Y Fe=T—f—F

ma, =T —u,mg cosfd —mg sinf

Note: f; will always point opposite to the direction of motion.

If myg > mygsin@,the system will move to the right.

Acceleration: (Without Friction) a = |a,| = |a,|

_XE _m;—m;sind

a g a=+

mr mr
Tension: (Without Friction) a, =+ and a, = —

T = my(a, + gsinf) T = mz(ay+g)

m,g > m,gsinf

Acceleration: (With Friction) a = |a,| = |a,|

Y>E. m,—m,sinf — u,m, cosb

a g

mr mr
Tension: (With Friction) a, = + and a, = —

T =m,(a, + gsinf +u, gcosH) T = my(a, + g)
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If myg <mygsin0,the system will move to the left.(a = -)

Acceleration: (Without Friction) a = |a,| = |a,|

_XFE _m;—m;sind

@ mr mr g e=-
Tension: (Without Friction) a, = — and a, =+
T =m,(a, + gsind) T = mz(ay+g)
Acceleration: (With Friction) a = |a,| = |a,|

_XE_my;—mysind + wmycoso

@ my my g a=-
Tension: (With Friction) a, = — and a, = +
m,g < m;gsiné T = my(a, + gsinb —u, gcosf) T = my(a, + g)
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