Appendix A: Important Equations in University Physics 1

1 Uncertainties

(Equations using average deviation are shown. Standard deviations could be used in-
stead.)

> Ti

avg = T A7 1
g = 2 1)
Average Absolute Az = W (2)
Add or subtract Az = Az + Ay (3)

A A A
Multiply or divide e e (4)

z Lavg Yavg
2 Vectors & Other Math
—B++vVB?—-4A

If Az®> 4+ Bz +C =0 then z = o1 ¢ (5)
A= A=A+ Ay + Ak (6)

‘/T‘:A:«/A%+A§+A§ (7)

In two dimensions with angle § measured from the z-axis,

A, = Acosf (8)

A, = Asing (9)

A = JAZ+ A2 (10)
A

6 = tan ' =Y or this angle -180° (11)

Az



Appendix A: Equations

With ¢ as the angle between two vectors A and B

A-B=ABcos¢ = A,B, + AyB, + C,.C, (12)
’ffx é‘ — ABsin¢ (13)
Ax B= (A B, — A.B,)i+ (A.B, — A,B,)j + (A.B, — A,B,) k (14)
3 Kinematics
dr

G=— 1

V= (15)
A d®v

a —_— ——a —,— 1

“Ta T A (16)

If acceleration a, = constant, and if at t =0, x = z¢ and v, = v, then

Vp = Uz + Azt (17)
L5
xr = o+ vpot + iaxt (18)
Vg + U
Vave = % (19)
vg, = Uio + 2a,(x — x0) (20)

Consider two dimensional motion with only a constant force of gravity acting and up being
positive y. If at t = tg = xg, ¥y = yo, and velocity is vg at an angle 6y, then

y = yo + tanby(z — zg) — L(a&—xo)Q (21)

203 cos? g

v
Centripetal acceleration a, = — (22)
r

4 Dynamics

Forces are interactions between objects. If the force acting on object 2 because of its
interaction with object 1 is denoted Fijo then Newton’s Third Law says

Flg = —Fy (23)
Second Law Z F=F,=mi=— (24)
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Weight near earth W = ﬁg =mg

General force of gravity between two point objects |ﬁg\ =
If unstretched spring has x =0 ﬁx spring = —kxi
|f;tatic‘ < MSN
’.ﬁcinetic’ = ﬂkN
5 Work and Energy
Jinal
W = F.dr
init
If the force is constant, W = F A7
1
K = —mv?
5
S W =W = (Kj - K;) = AK
f
For a conservative force, AU = Uy — U; = —/
i

Mechanical Energy E = Z K+ Z U

au

F, =

Cdr
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Gm1m2

. dF

General work-energy theorem E; = E; + Wion—cons

2
12

Mechanical Energy Conservation, If Wyon—cons = 0, By = E;

Power P = M

P=F.%
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dt

(25)

(26)
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6 Momentum, Impulse, Center of Mass

For a single particle the next 3 equations,

Linear Momentum p'= mv

Impulse J= /ﬁdt = ﬁangt

Impulse-momentum theorem for particle Tnet = Ap

For a system of particles, the rest of the equations,

> M

domy

Center of mass coordinates 7, =

. . o J rdm
Center of mass coordinates, continuous object 7, = f 7
m

System momentum (NOT power) P=P, = Zﬁi

d-ﬁnet

Newton’s second law for a system Z Fop = o

Impulse-momentum theorem for system Z J;xt = ]3f — ]5;

Linear Momentum conservation. If Je.: = 0, ]3f = ]5;
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