Important Equations For Phys110 (Phys101)- A. Z. ALZAHRANI

(1) Units & Measurements

Physical Quantity Name Syvmbol
Length meter 1m
Mass kilogram kg
Time second s
Electric current Ampere A
Thermodynamic temperature | Kelvin K
Amount of substance mole mol
Luminous intensity candela ed
(2) Vectors
Vector addition A+B=(A4.+B)i+(4,+B))j+(4:+B:)k
Vector subtraction A-B=(4,-B)i+(4,-B)j+(4:-B)k
A‘B=A4B cos 0
Dot (scalar) product A-B=A4B+A,B,+A.B.
A'-B=B-A

AxB=A4Bsin0 n
Cross (vector) product A X B=(4,B. - A-B)) 1 + (4.B; - A:B:) j + (4B, - A,B.) "k
AXB=-BxA

If A-B =0 then A and B are perpendicular
Special cases If AxB =0 then A and B are parallel or anti-parallel
If |A+B| =|A-B| then A-B =0

(3) Motion along a straight line

Displacement Ar =19 — 19
Average Speed U= 1&1\:

U= z(v+vo)
Average acceleration i = %
Equations of motion (a=0) v=1p

r =xp+ vyt
Equations of motion (a=constant) | v = vg + at

r=uxp+ vt + %ufz

2 2 / |
v = v = 2alr — xg)
Equation of motion (a =-g) Same as equations of motion with

constant a by replacing a with -g




(4) Motion in 2 and 3 dimensions

Position vector r=uxi+yj]+zk

Velocity vector V = v,i + v,j + vk
Acceleration vector a=azi+ ayj+ a.k

Initial velocities Yoy = vgcos By and  vg, = vy sin .

¥ — Y = vl — 5ai?
Vertical motion = (v sin By)r — Ser?,
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Horizontal motion X — xg= (vgcos Byt
R 5
Equation of motion y = (tan Go)x 2(vy cos fg)
. R = in2g,
Horizontal range £ ; ’
R=1
Maximum range g
2220
. ) v S0 #y
Maximum height H= O‘)—
g

(5-1) Forces & Motion: Linear Motion

Newton's Second Law | F = ma
Newton's Third Law Fi . g=Fp_.4
Frictional Foree P:( ¢ =pulN
Weight W =mi




(5-2) Force & Motion: Circular Motion

Tangential Velocity v=wh
w=2rf =24
2nf =2n7
Frequency f= %
. ] i
Centripetal Acceleration ap =t = w3
- o2
Centripetal Force Feontripetal = M= = mw3r
. R
Centrifugal Force Pl rtrifugal = M= = mw?r

Newton's Law of Universal Gravitation
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(6) Work & Energy

Work

W=Fux cos #

Kinetic Energy

KE = %nu'g

Work-Energy Theorem

= T
W = smvi — smoj

Gravitational Potential Energy

PEgvat"ita,Hona;' = mgy

Elastic Potential Energy PE ;. cic = %ﬁcmz
Power P= I]";

(7) Momentum & Collisions

Linear Momentum

Newton's Second Law

Conservation of Momentum

!

mavy + mpgtig = myv'y +mpuy

!

Impulse
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Elastic Collision
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F1M24 i:."%1 + sMpUR = 374 ‘:-'.dl? ‘tEF?EEE-'EZ

Inelastic Collizion

mMata +mptg = (my +mpg’

Center of Mass

Ty Ty

N JF =
oM Zs e

(7) Rotational Motion




Angular Displacement 6= %

Angular Velocity w=Z
Angular Acceleration a=%
Centripetal Acceleration a:. =w’R
Equations of motion (a=0) w = wq

f = By + wot
Equations of motion (a=constant) = wp + at

T £

=ty + wpt + %”tz
W.2 = “".I?I' = Q{l(r"}] — ’L)I))

Torque T=rF sin #

Moment of Inertia I =mR*






