(1) Units & Measurements -

Physical Quantity Name | Symbsol
Length meter m
Mass kilogram kg
Time second s
Electric current Ampere A
Thermodynamic temperature | Kelvin K
Amount of substance mole . mol
Luminous intensity candela ed

e ek | O

(2) Vectors
Vector addition A+B=A+B)i+(4,+B)j+ (A, +B)k
Vector subtraction A -B=(A-B)i+(4,-B,)j+(4.-B,)k
_ A-B=A4B cos 0 :
Dot (scalar) product A-B=4,B.+A4,B,+A4.B,
AB=B-A

Cross (vector) product

A xB=(4,B, - A,B,) i + (4.B. - A,B.) j+ (4,B, - 4,B,) "k

AxB=4Bsin®™n

AxB=-BxA

Special cases

If A:B =0 then A and B are perpendicular
If AxB =0 then A and B are parallel or anti-parallel
If |A+B| =|A-B| then A-B =0
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(3) Motion along a straight line

Displacement

Ar =z2 — 1)

Average Speet

=2z

?

£ = 1w+ w)

Average acceleration a= 9&':.
Equations of motion {a=0) ) = vp.

X =0p -+ L’sz

Equations of motion {a=constant) | v = vp + at

x=uxp+ vot + %rd?

v? = v§ = 2a{x — zp) v

Equation of motion (a = -g)

Same as equations of motion with
constant a by replacing a with -g
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(4) Motion in 2 and 3 dimensions

Position vector r=rxi+yj+:zk

Velocity vector e i+ v,) + .k
Acceleration vector a=a;i+a,j+ak

Initial velocities vp. = vpcos & and vy, = wsin b

Y=y = \'&J s :}g‘yz
Vertical motion = (vpsin Bp)r — 3812

2 = (vosin &) — 2g(y )

Horizontal motion X — Xp = (vpcos Hy)L.

'gxz

Equation of movtion> 4 (= WY — 2(vp cos 6

R
R =—-sin 26
Horizontal range . B v

v
3 R SR
Maximum range 2
. R
_ vpsin )

Maximum height H=
2
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(5-1) Forces & Motion: Linear Motion

————

Newton's Second Law | ¥ =mad
Newton's Third Law | Fa_.p= Fp_.a
Frictional Force Fr=uN
Weight W =m3j
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(6) Work & Energy
Work W=Fzxzcos 8
Kinetic Energy KE = 5o’
Work-Energy Theorem W= ang — nglf
Gravitational Potential Energy | PEgravitationat = Mgy
Elastic Potential Energy PE oo = 3k2*
Power P=%
. @M\ |
L L 4 L 4 L 4
(7) Momentum & Collisions
Linear Momentum 5= mt‘?
Newton’s Second Law S F=52
Conservation of Momentum | m 4273 + mprig = My L + mptr’, A
Impnlse A FA:
Elastic Collision amavl + smprhy = ymavi+ smpra
Inelastic Collision m AV +mprp = (my +mp)t’
1 : _ Z Ty T,
Center of Mass ToAr = ——‘-————-—zlm'




