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Exam 1: Equation Summary
One Dimensional Kinematics:
v=dr/dt, a=dv/dt

t'=t

t'=t
V() -V = [ a,t)dt  x()-x= [ v,t)d
t'=0

t'=0

Constant Acceleration:

1
X(t) = X0 + Vx,O (t _to) + Eax (t _t0)2 Vx (t) = Vx,O + ax (t _tO)
1
y(t) =Yo +Vy,o (t _to) + an (t _t0)2 Vy (t) = Vy,o + ay (t _to)
where X,,V, 4, ¥, V,, are the initial position and velocities components at t=t,

Newton’s Second Law: Force, Mass, Acceleration

I_:’ =ma I_:’total — r:l + I_:'Z Fxtotal —ma Fytotal —ma thotal —ma

X y z

Newton’s Third Law:
Fl,z = _F2,1

Force Laws:

: L= mm, . ,
Universal Law of Gravity: F,, =-G—=T,, , attractive
1,2

Gravity near surface of earth: F,, =m, g, towards earth

grav

Contact force: F.__. =N+, depends on applied forces

contact

Static Friction:0< f < f = u,N direction depends on applied forces

s,max

Kinetic Friction: f, = 1, N opposes motion

Hooke’s Law: F =k|Ax|, restoring
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4. Can astronauts floating in orbit tell which objects within their space-ship would be
heavy or light on Earth even though everything in the ship is effectively weightless?
Explain.
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4. Can astronauts floating in orbit tell which objects within their space-ship would be
heavy or light on Earth even though everything in the ship is effectively weightless?
Explain.

Answer: Yes. From the equivalence principle, gravitational mass is equal to inertial
mass,

m,., =m

grav in*

Therefore if the astronauts apply the same force to two different objects, and measure the
accelerations.

F= ma, =m,a,

From these measurements, hey can determine the inertial mass ratio,
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The object that has the smaller acceleration has the greater inertial mass, and hence
would be heavier on earth.
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