sinA_sinB_sinC R%?=P?+Q?%-2PQcosB
Q R A R=P+0Q
Fy=Fcosdy F,=Fcosdy F,=Fcoso,
Fyx =Fpcos¢ F =R +FyJ+FK
= Fsindy cos¢ = F(cosHXT+coseyT+cosezﬁ)
Fy =Fnsing _E7
=Fsind, sing A =086y +c0sfy J +cosd,k
.- M, =yF, —zF,
PeQ=PQ,+PQ,+PQ, M = 7F xF
y X z
Mg =rxF PeP=P?+P’+P’=P° M, =xF, —yF,
Mo =F'xF =(F+5)xF =FxF +5xF
=|\ﬁo+§><|E

>F=0 YF,=0 YF, =0

SMy=0 ¥M;=0 ¥M,=
i j Kk

PxQ=(RQ-PQ,)I +(PQ~PQ)i+(PQ,~PQJK =P R P
Qx Qy Qz

S«(PxQ)=5,(PQ,-PQ,)+S,(PQ,-PQ,)+S,(PQ,-PQ,)

lead



DM, KW =3 XAW = [xdW P M, YW =" yAW = [ydw
Forlines: X (yLa)=[x(ya)dL XL=[xdL yL=[ydL

Centroid: XA = [ xdA = [[xdxdy = [X,dA yA=[ydA= [[ydxdy=[y,dA
Pappas-Guldinus ~ A=27YL V =2zyA

Moments of Inertia |, :Iysz I, :szdA J, :jl’szz I, +1,

radius of gyration I, =k;A I, =k§A Jo =kZA  Parallel axis theorem: | =1 + Ad?
Product of inertia IxyzjxydA Ixyzl_xy+WA
. . . L+l L= i
X'=xcos@+ysing y' =ycosd—xsind I, = > + > cos260—1,,sin 20
=2t bl ocapir sin2o 1, =2 ingo4t cos20 (1,-1,,) +12, =R’
y =T T 00520+ 1, sin oy = sin26+ 1, cos (Lo —lae) +15y =
|+ L -1,Y 21
e = *2 L R= [Xz VJ 15 Lacmin = lae TR tan29m:—%
x ly
r*Am = moment of inertia of the mass Am | =k’m k=vI/m 1, :jrzdm =J.(22 +X2) dm

. =I(y2+zz)dm I =_[(x2+y2)dm Parallel axis theorem 1, =|_x,+m(yz+72)

I, =T, +m(Z?+%*) I, =T, +m(X*+y*) 1=T+md?

i=1 i=1
Center of Mass: Mi; = n mfF mvg = n mv =L ma, =L :ZIE HL =Zn:(rl'>< mv;)
i=1 i=1 i=1
Fié = Z(ﬁ'X ml_’I') = 2(7'X _]): Z MG
i=1 i=1



Shape x* | Volume
Hemisphere da 2o
8 3
Semiellipsoid h
Cone % ; math of revolution s | 3=
, . Paraboloid ol [
Pyramid L abh of revolution 3| =
Shape T ] Area
. h bh
Triangular area 3 ]
Quarter-circular ar Ar ar?
area ar ar 4
o 4r ar?
Semicircular area o ar T
Quarter-elliptical da 4b xab
area ar ar 4
Semielliptical 0 4b xab
area ar 2
Semiparabolic 3a 3h 2ah
area 8 3 3
Parabolic area 0 L Adh
5 3
Parabols | 4 s 2
c spandre ra 10 3
n+l n+l ah
General spandrel ne2’ 4,..2" n+l
Circular sector Sr;i: £ o art




Shape ¥ 7 Length
Quarter-circular * 2 2r ar
are x Ed B
i -, T S
Semicircular are |—__| a 0 }r ar
Arc of circle -?Z;' 8 0 Sor
Ty = g bh3
— I
Y .: Iy- = —zbah y
Rectangle — A L= T'il—bhs
L ; - 1= Lpap I,=Iy:%:rr"
: . 43 Semicircle is I & Lok
x 1 =7
b o =15 Ph(b? + h?) O-—r—l = o 4
Yy
= i
Triangle Ly = 35 bk L=1I,= én’r“
7 é bh3 Quarter circle Yol I - Lo
— - 0~ 8
o|__ 1'___| x
¥
- T ] I, = Lrab3
Cirel Tx:_y—%n'r‘i /_-' b _: : ;
1rcle i o
- ]o=é i Ellipse Q_/ = I,=Sma b
Io= ;—;ralb(m2 +b?)
~—a
lg=Tyatlgn Tg=Ty+1lg, g =Ty +Tga
— dr — — — — — — —_ — e — 2 — — — — 2
V=—=0oxT =aAXT+OXOXT =akxF—w a =akxr a =-oT
dt
W=, +oat
do d0 do
2
A=——=—>=0—— 0=6,+ot+3at
dt dt do

Q|
@
Il
Q)
>
+
Q|
x
>
—_—
Q)
=z
>
~—
Il

a

o’ =y +2a(0-6,)

Vg/n = 0K XTy

IZxFB/A

d Mg =la

Vg/a =@

Vy =V, + 0k x Ty,

ga) =T (dyn) =-0'Tyn  (3ga) =T@
(8ee), =1 (dgn), =-0"Ton  (aga)

2



dm=pnar?dx
dl, = érﬁ dm
dl,=dl, +x*dm= (%rr‘2 + xz)dm

dl.=dl, +x2dm= (%ﬁ + xz)dm




