Chapter 1: Mathematics Formulas, Unit Conversions

az? +br+c=0, z = (—b=+ Vb — dac) /(2a)
1 mile = 5,280 ft = 1.609 km

Quadratic formula:
Unit conversions:

NJIT Physics

1 inch = 2.54 cm

1 kg =

2.2 1bs

102 Formula Sheet

Chapter 5: Circular Motion
speed: v =2nr/T
RPM: v =RPM’s x 271 /60
Radial acceleration:  ayaq = v?/r or dnr/T?

; ion: — /2 2
Nonuniform motion: |atot| = \/a2.q + Gfan

Chapter 2: One-Dimensional Motion

Displacement:
Constant velocity:
Constant acceleration:

Average velocity:

Average speed:

Average acceleration:
Acceleration due to gravity:

Ax =2 —xo

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

Ax = vot + %at2

v]% =12 + 2aAx

vf +vg = 2Azx/t

Az = vt — %at2

Vavg = (2 — x0) /(L — to)
speed = (total distance)/(elapsed time)
aavg = (vf —vo)/(tf — to)
g=9.8 m/s?
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Chapter 6: Work and Energy

Work done by a constant force: W = Fdcosf
Kinetic energy: K = imu?
Work-energy theorem: Wi = Ko — K1 = AK
Power: P =AW/At
P=Fv
F = —k(z; — zo)
W = %k(a:? — 23)

Hooke’s Law:
Work done by a spring:

Work done by gravity: W = —mgAy
Gravitational potential energy: U, = mgh
Elastic potential energy: Upg = %k‘xz

Conservation:

(K +Uy+Ug)y+Wne = (K + Uy +Ug);
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Chapter 3: Vectors and Two-Dimensional Motion

Vector magnitude:

Vector direction:
Vector components:

Projectile motion, horizontal:
Projectile motion, vertical:

Projectile range:

A = \/Ag + A2 or \/Ag + A2+ A2

6 =tan~! Q—Z, add 180° if necessary
A, = |A|cost

A, = | A sin 6

Az = v 5t

Vfy = Vo,y + at
Ay = vout + 2at?
v]%y =g, + 2aAy
Ay = vpyt — Lat?
R =v%sin(20)/g

Chapter 4: Forces

First Law:

Second Law:

Third Law:

Kinetic and static friction:
Normal force:

r

Fhet = 0 «— constant velocity
P_Znet = m_(?

Fio=—F»n

fe =Py and fo < pFiy

Fn = mg on horizontal surface,
Fn = mgcos on incline

(in the absence of other forces)

Chapter 7: Momentum, Impulse, and Collisions

Momentum: m

(ST

p =
Force and momentum: F = (Pf — Po)/ At or Ap/At
Impulse:  J = P — Do = m(Uy — o) = FAt

Conservation: mava +mptp + ... =mava +mpis’ +...
(Ua’, U’ are post-collision final velocities)
matUa +mptp = (ma + mp)vy
va vy =vp +0p
roM = (mlxl + moxo + .. )/(m1 +mo 4+ .. )

Completely inelastic collision:
1-D Elastic collision:
Center of mass:
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Chapter 8: Rotational Motion, Part 1

Angular displacement: Af = 6; — 6
Constant velocity: 6y = 0y 4+ wt or A = wt

Kinematics: wy = wo + ot
AO = wot + %atz
wJ% = w3 + 2aAf
wf +wo = 2A0/t
Velocity:  wavg = (0f — 600)/(tf — to)
Acceleration:  avg = (W — wo)/(ty —to)

As=rAfb, v=rw, a=ra
Vem = Rw

Angular — tangential:
No-slip condition:
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Rotational KE:
CM Moment of Inertia:

Parallel axis theorem:

Torque (magnitude):

Newton’s 2nd Law:

Translational /rotational energy:
Work done by constant torque:
Work-energy theorem:

Angular momentum:

Conservation of angular momentum:

Chapter 8: Rotational Motion, Part 2 \

Koot = %Iwz

Point mass, mr2. Disk, %mR? Ring, mR?
Spherical shell, %mRQ. Sphere, %mRQ.
Rod (about center), t5mL?

I = Icym + md?

T=rFsind

Tnet = lIo

K= %mfugm + %Icmwz

W =T1A0

Wtot = %IUJ? — %Iw%

L=1I& (rigid body rotating about axis)
Tywa + Ipwp = I:A(.d;‘ + I/B(.AJIB

(primes indicate ‘final’)

Chapter 9: Static Equilibrium

—
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Static equilibrium conditions: Fhe =0
Tnet = 0 about any point

Chapter 5: Gravitation

Gravitational constant:
Mass of the Earth:
Radius of the Earth:
Force of gravity:

G = 6.67 x 10711 N-m? /kg?
Mg =5.97 x 10%* kg
Rp =6.38 x 10° m
Fg =GMm/r?
Local acceleration due to gravity: ¢g= GMg/R%
Orbits: v =2nr/T
vi=GM/r
T? = 42r3/(GM)
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