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Basic Laws of Motion

1) Newton’s First Law (Law of Inertia):

if F_ =0 — a=0 ; v=constant

2) Newton’s Second Law:

Fnet,x — max
Fnet = ma - Fnet,y — may
Fnet,z — maz

3) Newton’s Third Law:

IEAB — _FBA




Applying Newton’s Laws

Analysis Model: The Particle Under a Net Force
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— - Fnet,x =M ax
F _. =ma
Fnet,y =ma,




Applying Newton’s Laws

Note About the Normal Force:

F. =ma, mm) N-mgcosd=0

net,y
Fnet,yzmay
N =mgcosd|
N-F —F=0
g F..=ma, ‘ mgsing =ma_
N=F +F=mg+F a —gsing
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Applying Newton’s Laws

Equilibrium:
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F., =0 mm) T, -F =0 T, =F,
netx — —T,cosd,+T,cos6,=0= T ,cosé =T,cosb,
net,y —

I,sing, +T,sin0,-T,=0= T sin0, +T,sin0,=T, =F,




Applying Newton’s Laws

Ex 1: Three blocks of masses m,= 1 kg, m,= 2 kg and m,;= 3 kg are placed in contact with
each other on a frictionless, horizontal surface. A constant horizontal force F= 6 N is applied to
m, as shown. (a) Find the magnitude of the acceleration of the system. (b) Determine the

magnitude of the contact forces between the blocks.

Fnet,x =M ax ﬁ - Hiq Hig Mig
Fnet, , =Ma,
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- F,,=F-ma=6-11)=5N

F12:F21:5N

F12—F32=m2(l -F32:I:12_m2a:5_2(1):3N

Fpa=F=3N
F,,=m,a F,=3(1)=3N
F F F
q = _ 12 — _23

m-+m,+m, m,+m;, m,




Ex 2: (Problem 5.49 Halliday)

A block of mass m =5 kg is pulled along a horizontal frictionless floor by a cord that exerts a

force of magnitude F= 12 N at an angle 8= 25. (a) What is the magnitude of the block’s

acceleration? (b) The force magnitude F is slowly increased. What is its value just before the

block is lifted (completely) off the floor? (c) What is the magnitude of the block’s acceleration

just before it is lifted (completely) off the floor? - -
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(Mg =49) > (Fsing =5.04) I::> block ison the floor ; I::>
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N=mg-Fsind=43.96 N

a =21m/s’




Ex 3: (Problem 5.57 Halliday)

A block of mass m,= 3.7 kg on a frictionless incline of angle 8= 30 is connected by a

lightweight cord over a massless, frictionless pulley to a second block of mass m,= 2.3 kg.

What are (a) the magnitude of the acceleration of each block, (b) the direction of the

acceleration of the hanging block, and (c) the tension in the cord?
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