Chapter 1:Vectors and Mathematics Formulas

Vector magnitude:

Vector direction:
Dot Product: A-
Cross Product: i
)
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— A,By + A,B, + A,B. = |A||B| cos
Jxk=1 kxi=j
xj=kxk=

x 2 Yy
|A x B| = |A||B|sin®

Quadratic formula:
Derivatives, Integrals:
Circumference:
Sphere area, volume:
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az? +br+c=0, z = (—b+ Vb — dac) /(2a)
St =nt""land [t"dt = St

C =2mnr

A=dnr? V = %ﬂ'?“g

Chapter 2: One-Dimensional Motion

Displacement:
Constant velocity:
Kinematics:

Velocity:
Acceleration:
Acceleration due to gravity:

r

Ax =xp —x0

xp =9 + vt or Az = vt
v = Vo + at

Az = vot + %atz

vfz = v + 2aAx

v +v9 = 2Ax/t

Az = vt — Sat?

Vavg = (T — 0)/(ty — to), v(t) = dx/dt
Qavg = (Uf - UO)/(tf - t0)7 a’(t) = d’U/dt

g=9.8 m/s?

Chapter 3: Two- and Three-Dimensional Motion

Position vector:

Average velocity
Instantaneous velocity:
Average acceleration:
Instantaneous acceleration:
Projectile range:

Radial acceleration:

\

Arag = V2 /1 = 4n?r /T?

Chapter 4: Newton’s Laws of Motion

—

First Law:
Second Law: ﬁnet =ma
Third Law:  Fip = —Fby

FLet = 0 +— ¥ = constant

Chapter 5: Applying Newton’s Laws

Jrk = peFn and fs < psFiv
Fn = mg on horizontal surface,
Fn = mgcosf on incline

Kinetic and static friction:
Normal force:

r

Work by a non-constant force:

Chapter 6: Work and Kinetic Energy \

Work done by a constant force:
Kinetic energy:
Work-energy theorem:

W=F.5=Fs cosf
K:%va

Wiot = Ko — K1 = AK
Wassy = JL F - dF

\.

Hooke’s Law:

Work done by a spring:

Work done by gravity:
Gravitational potential energy:
Elastic potential energy:
Conservation:

Force and Potential Energy:

Power: P = AW/At or dW/dt
P=F.¢
Chapter 7: Potential Energy and Energy Conservation \

Fr = 1—]€(£L'f — ZL'())
W = Sk(zd— )

W = —mgAy
Uy = mgh
UE = lkl'Q

(K + Ug + UE)O + Wother = (K + Ug + UE)f
F, = —dU(z)/dx

\.

Momentum:
Force and momentum:
Impulse:

Conservation:
Completely inelastic collision:

1-D Elastic collisions:
Center of mass:

Chapter 8: Momentum, Impulse, and Collisions \

p=mi

F = Ap/At or dp/dt

J = AF = mAT = Fyy,At

J= [ F(t)dt

mala+mpip—+...= mAﬁ'A/ —l—mBﬁB/ —+ ...
(Ua’, U’ are post-collision velocities)

maUa +mpip = (ma + mp)vy

va + vy =vp +

FCM = (mlﬂ + mQFQ + .. )/(m1 +mo 4+ .. )

r

Angular displacement:
Constant velocity:
Kinematics:

Chapter 9: Rotation of Rigid Bodies \

AO =0 — b
0 = 0y + wt or AO = wt
wf =wp + at

AO = wot + %ozt2
w]% = w? + 2aAf
wr +wo = 2A0/t

Velocity:

Acceleration:

Angular — tangential:
Radial acceleration:
Rotational kinetic energy:
CM Moment of Inertia:

Wavg = (0 — 00)/(t5 —to), w(t) = db/dt
Qavg = (Wf —wp)/(tr —to), a(t) = dw/dt
As =rA0l, Vian = TW, Ggan = TQ

Grad = TW

Krot = %IWQ

Point mass, mr?. Disk, mR?. Ring, mR?%.
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Spherical shell, %mR? Sphere, %mRQ.
Rod (about center), s5mL?

Parallel axis theorem:

I = Icy + md?
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