Physics 7. Final Exam Formata Stheet

Translational Motion

Ax= x; — X (displacement)
Vaverage:AX/ At

aaverage:AV/ At

Given x(t

v(t) = dx/dt

a(t) = dv/dt = d*x/dt?

Kinematic eg-ns with const. acc.:
v(t) = voxtat

X(t) = X+ voxt +(1/2) at®

vi= Voxz + 2a(x — Xo)

Newton 2™ law

Zﬁzmé’
zl_:)_dl?
T dt

Frictional Forces:

Fs < usFn

Fk = wFx

For springs:

F=-kx

U(x) = (1/2)kx*

Linear Momentum and Impulse
p=mv

J = [Fdt = F,At

For elastic collision:

ﬁA + ﬁB = p'A"' f"e

% mAVf\ + % mBVé = % mAV'i"' % mBV'zB
For 1-D elastic head-on collisions:
Vao—Vg = _(V'A_V'B )

Work and Kinetic Energy

W = Fscosf

r2_>
w=f F-dg
Iy

Kirans = (1/2)mV2 5 Kot = (1/2)1(,02
Kiot = (1/2)Iepo™+ (1/2)Mven’

Work-Kinetic Energy principle
Whnet = AK

With non-conservative forces:
AK + AU = Wnc

Centripetal acceleration:

aR = V2/R; ag = o’R

Rotational Motion
A6= 92 — 91

o = do/dt

o = dw/dt

Given 6(t)

o(t) =d 6/dt

a(t) = deo/dt = d*0/dt?

Rotat. kinematic eg-ns with const.
angular acceleration

o(t) = o +at

0(t) =0+t +(1/2)at”

o’ = 0302 + 20, (0-60)

Rotat. Newton 2™ law

Z?:ﬁ
z_)_df
RET:

Angular Momentum
L=Fxp; L=1&

[ = Zm;jR;2

Torque

f:Fxlf; = 1 F sinO

Potential Energy

AU =U(x)-U,(x,) =—f Fdx

F(x) = - dU(x)/dx

For gravity on earth's surface:

F,=mg

U(y) = mgy

For gravity in general:

F, = - GmMg/R’

U(r) = - GmMg/R

g=9.8m/s*; G=6.67x 10" N.m?/kg’

Total mechanical energy:
Ewi=K+U

Power
Pae=W/t;  P=dW/dt; P=FevVv
Equations connect. trans./rotat. motion

Vian — RO

a,, = Ra



Center of Mass
Iem = 2mil; /M
z:Fext = Macm

Differentiation:

dx"/dx = nx""' (n#0)
dcos(x)/dx = -sin(x) (x in radians)
dsin(x)/dx = cos(x) (x in radians)

Misc Formulas:

Circumference of a circle = 2R
Area of a circle = nR?

Surface Area of a Sphere = 47R*
Volume of sphere = (4/3)nR’
Volume of cylinder = nR’L

Right triangle:

sin 6 = a/c C a
cos 0 =b/c

tan 6 = a/b 8
?=a’+ b’ b

Quadratic Formula:
Ax*+Bx+ C=0 has solutions:

L _—BxyB’—4AC

2A

Integration:
Xn+1
J- x"dx =
n+1

Acceleration due to gravity:
g = 9.8 m/s* downward
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