PHYS-201 Equation Sheet for Final Exam
(6 December 2010, DISQUE 108, 1:00-3:00 pm)

Chapter 1: Units, Physical Quantities, and Vectors

1 kilometer = 1 km = 10° m

1 centimeter = 1 cm = 1072 m
1 micrometer = 1 ym = 107°m
lgram = 1g = 102 kg

1 microgram = 1 ug = 10°¢g

1 microsecond = 1 pus = 107 % s

— — —

+B=B+A
A_B-A+(-B)
A, = Acost

A=\ JA2 4 A2

—

B = cA

=]}

— A+ B= (4, +B,, A, + B,)
A = A+ Aj+ Ak
B = R,i+ R,j+ R.k

R, = A, + B,

1 decimeter = 1 dm = 107! m
1 millimeter = 1 mm = 1073 m
1 nanometer = 1 nm = 107° m
1 milligram = 1 mg = 102 g

1 millisecond = 1 ms = 107 s
1 nanosecond = 1 ns = 107 s
(A+B)+C=A+ B+ 0
A=A, + A,

A, = Asinf

A
0 = arctan=2%

Ay

Chapter 2: Motion Along a Straight Line

Ty — I Az
to — 1 At
Vg — U1 Av
Qgy—gx == = AL
to — At

Uy = Vo + agt (a, = const.)

v2 = vy, + 2a.(r — x¢) (a, = const.)

B = (B,, B,) = (cA,, cA,)
R = \/(Az + B)? + (A, + By)?
B = B,i + B,j + B.k
R, = A, + B,
R, = A, + B,
v, = lim g = d_x
T A—0 At dt
a, = lim Av, v
A0 At dt

Lo
T = xy + Vot + =ayt° (a, = const.)

2

2

T — Ty = (Uom +Um) t (a; = const.)



Chapter 4: Newton’s Laws of Motion

R=F +F,+.=)Y F
> F=0
Zﬁzmé’

FAonB = _FBonA

Chapter 5: Applying Newton’s

Y F,

> F=0
Zﬁzmé’

Je = n
f = kv Uy
f = Dv? vy
2
v
Qrad = E T
AT’ R
Arad = T2 F

ZF

Chapter 6: Work and Kinetic Energy

W = Fscos® [1 J =1 Nm]

R,=>F, & R,=)YF,
>FR=0 & > F =
ZFx = Mmay & ZFy = may,
w = mg & g = 9.8 m/s?
Laws
=0 > F, =0
= ma, ZFy:may
< pen
mg
k
mg
D
2R
v
mv_2
R
W =F-§
Wtot:§mvg—§mv%:AK
W = F,(x9 — 1) (F, = const.)
L s
W = F = —5/’{?931
= :/
dW F
P=_—"" =F.
dt
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Chapter 7: Potential Energy and Energy Conservation

Woraw = F's = mgy1 — mgys

Ugrav = mgy

Woraw = —AUgray

Ky + Ugravy = K + Ugrap2 (only gravity)

Ky + Ugravy + Wother = Ko + Ugrav2 (other forces)

1 1

imv% + mgyr + Wother = imvg + mgys (other forces)
1

Ua = §lm2 (elastic potential energy)

Wel = _AUel
Ky + Ug1 = Ky + Ug2 (only elastic forces)
1

U= grav + Uel = mgy + §k$2
Ky + Uy + Wopner = Ky + Us (valid in general)
AK + AU + AU;,; = 0 (conservation energy law)

d
Fz) = - W@

- ou, oU; oU-\ = : :
F = — (al + i + ak) = — VU (three dimensions)

(one dimension)

iii



Chapter 8: Momentum, Impulse, and Collisions

- — dp
= mv F = &£
to . .
[T i-m-n
t1
5 ~ ~ g — d]_:_s
P=pa+pPp+...=mvy+mvp+ ... %:0

M.,

Chapter 9: Rotation of Rigid Bodies

g

”

_ a0

w[l’l)—Z - At
1rev/s = 27 rad/s
B Aw,

aav—z - At

W, = Wo, + a,t

1
0 = 0y + wost + §azt2

dt
lrad = 5007 _ 57.3°
2w
df
w, = —
dt
2
1 rev/min = 1 rpm = % rad/s
dw, d’a,
az —_= —=
dt dt?
1
60— 0y = 5(@002 + w,)t (a, = const.)

w? = Wl + 20, (6 — 6p)

v =Tw

Qrad = u)27"

1
K = §[w2

v



Chapter 10: Dynamics of Rotational Motion

T =Fl =rFsin® = F,,r 7 =7%xF
ZTZ = la,
1 9 1, .
K = §Mvcm + §Iwz Ve = Rw (no slipping)
Zﬁext = Mﬁcm ZTZ = demQy
02
W = T, db W = 1,A0 (7, = const.)
01
1 1 aw
VVtot = 5](4}% — 5](4}% = % = T,W,
L X p X mv dL T
=T =T mv — =T
P dt
, dL
L =1& T = —
& 2T =
. . dL
L4 + Lp = const. isolated system T =0



