FORMULAZAE Circle:

Physics 1030 Final Exam C = 2mr = nd
A=nr?=24>
M
P= Sphere:
Ax A=4nr? = nd?
Uave:A_l V:%nr3=%d3
Constants:
v = d—x = x(t)= /v(l) dt
i N g = 9.80 m/s?
dv _ d’x = 1.00 g/cm® = 1000 kg/m?
a=—=—5 = v(t):/a(t)dt Pwat g/ g/

1 atm = 101,325 Pa

H = 8 km (atmosphere scale height)
x(t) = Fat* + vot + xo
v(t) =at + vy

v? = v2 + 2a(x — xo)

A=A,i+ Ay j(+4k)

— 1,542
|A|:A= /AJZC—G—A%—FAg r(l)—zal + vot + 19

v(t) = at + vy

v? =2 +2a-(r—rp)
g A, = Acosf

A, = Asinf

Al=4 = /A2 + A2

tan 0 =T

A-B=ABcosO = Ay By + Ay B, + A B,

i j Kk
AxB=| A, A, A,
B. B, B,

=(AyB; — A;B))i — (AxB; — Az Bx)j + (Ax By — Ay By)k

V= % = r@) = /V(l) dt
dv d*r
a_ﬁ_ﬁ = V(l)—/a(t)dt



Summary of formulea for projectile motion.

Quantity

Formula

x(t)
y(t)

y(x)
Time in flight

Range at angle 6

Max. range (at 6 = 45°)

Angle needed to hit target at range R for fixed vg

Speed needed to hit target at range R for fixed 0

Max. altitude

Speed needed to hit target at (x;, y;) for fixed 0

Angle needed to hit target at (x;, y;) for fixed vg

x = (vg cos 0)t

y =—2g1> + (vo sin )1

y(X) = (_ZU%fosze) xz

iy = %vo sin 0

'U2
R = ?0 sin 26
2
v
R..=Y
max g
6 = Lsin™! R
Yo
gR
Vo sin 26
h v% sin2 @
=5
8Xt
Vo =
Z(Iane—ﬁ—;) cos2 6

X sin20 —2y; cos? 0 =

+ (tan 0)x

2
88Xt




a=gsin6
Js < usn
S = uin
s = tan b
W = tan O
2mg
v =
* CppA
2
ac = —
’
2
F, = mv

Formula for computing work.

Formula F | r? Constant F?
W = Fx v v
W=F-r v
W = [Fdx v
W= [F-dr

Formulza for potential energy.

Force Formula
Gravity U= —m
Gravity (near Earth surface) U = mgh
Electric U=z
Elastic (spring) U = 3kx?

Period T =27 /w

K = imy?

dE
P=——
dt
I:/rzdm
dm
Ax) = —
(x) I
I =1+ MW
Icm
’BZMRZ
v — 2gh
SV B+1
a_gsinQ
B +1
s=r0
V=rw
a=ru




T=rxF=]«a M =FE —esinFE

L=1Iw dp

dh = pg

0(t) = st + wot + o
w(t) = at + wy
w? = 0f +2a(0 — bp)

P = Py + pgh

P = Pye V/H

p=mv
dp
F =
dt
1
Foe = —
At

m
Av = vpIn—
Me

i MiXi
> mi

_2imiyi
>imi

xcm -

Yem

_ [xAx)dx
em = J A(x)dx

10



(a) Slender rod, (b) Slender rod, (€) Rectangular plate, (d) Thin rectangular plate,

axis through center axis through one end axis through center axis along edge
=L = a2 1= Lula + ) 1= Lya?
12 3 12 3
/ / b / /
: : y |
/é“‘m = /
ﬂ / — | a0
(e) Hollow cylinder (f) Solid cylinder (g) Thin-walled hollow (h) Solid sphere (i) Thin-walled hollow
cylinder sphere
_ 1 2 2 1l  agp2 2.0 _ 20

I—EM(RI + Ry) 1= 5 MR 1= MR 1= MR 1= 3MR

Figure 1: Table of moments of inertia.





