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Newton’s Laws
I. If no net force acts on a body, then the body’s 

velocity cannot change.
II. The net force on a body is equal to the product of 

the body’s mass and acceleration.
III. When two bodies interact, the force on the bodies 

from each other are always equal in magnitude 
and opposite in direction (F12 = -F 21)

Force is a vector
Force has direction and magnitude
Mass connects Force and acceleration;
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Forces:
Gravitational Force: Fg = mg down to the ground

Tension Force: T along the string

Normal Force: N perpendicular to the support

Friction Force
Static;  maximum value fs = µstN

opposite to the component of other forces parallel to the support
Kinetic;  value fk = µkinN

opposite to the velocity, parallel to the support
µst > µkin
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N + F sin θ = mg; 
N = - F sin θ + mg
N = -100 sin 25o + 10*9.8 (Newton) = 56 N 

v2 - vo
2 = - 2ax; a = vo

2 /2x

F = mg sin θ;  a = g sin θ sin θ = vo
2 /(2gx);

θ = sin-1 (vo
2 /(2gx)) = sin-1(0.16) = 9.4o
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T’ = 18 N

T’

F > Fst (20N > 19.6N) or F ≅ Fst (20N ≅ 19.6N) 
a = (F – Fkin)/m = (20-9.8)/5 = 2.04 m/s2 (too many sign. Figs.)

v2 - vo
2 = - 2ax; a = vo

2 /2x
F = mg µ;  a = g µ µ = vo

2 /(2gx);
µ = 25 /(19.6*20)) = 0.064   (mass is not important !)
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ma = F - mg sin θ - f
ma = F – 42N – f
f is directed as “3”

Y: mg cos θ = N;    f = µ N;  f = µ mg cos θ
ma = 0 = F - mg sin θ - µ mg cos θ
F = mg(sin θ + µ cos θ )
F = 100(N)*(sin 25o + 0.15 cos 25o )= 55.8 (N) ≈ 56 (N)

y
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