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Newton’s Second Law 3 . 3
a=1m/s a=2m/s
Newton's Second Law: T - : : s
- 59 i (o [mp N ol Newton’s 2nd Law: Mass (i kg)
The acceleration of an object 10 kg 101 10 kg ON »
1s proportional to the force Force —pm Y F = ma
acting on it and inversely s W= il (in Newtons)
. a— & d C .
e O 5 .
1_1opmr1011a‘1 to the mass 10 ke 50N 20 ke 20N Acceleration
Increasing force increases i = n misec”)
acceleration; increasing mass o St e P Force equals mass times acceleration.
decreases acceleration. il o o e
' giver saine mass. given same force.

We know that the acceleration is due to ALL of the forces acting on an object. The net force is the

et Foree—Vo total of all of the forces. If there are forces in both dimensions. just do vector addition. as before.

1. Resolve into components 2. Caleulate F,,.. 3. Use XF = mua.
57 = 42 Caution:
FI=50N&ASON=vW, Vie = 19N Fuet=37N = NEVER
e a=—_=1425m/s’ add a force
s S E t0 Fed!
since if is vertical
%= 62¢05—30° 4kg _} If F.: is given. then Fu. takes the place of all of the
4kg x,=53.7N A forces (ZF). Ex: A 3 ke object is falling and has a
e > net force on it of 18 N. What is the acceleration?
v2= 62sin—30° = F = | ‘ | g IF =ma
o ~ net oy Wrong !
y2=-31N E _=357TN 3 kg i 1?\- Fuer already — -M
v i B has Fyin it! 18—
Fj=62} i 19 \ i # 18 =3a
6 =tan" | =19.5° a=-6m/s’
\ 53.7) Fw=30N

, A force diagram shows all of the forces acting on an object. If there are multiple objects in
Force Diagrams = 2

a system. you must draw a separate force diagram for each individual object.

Entire System (without friction) Individual Force Diagrams

i i

And since
they are
attached by
the same rope:
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Max and May Horizontal F = ma hort - Vertical F =ma 1'5?;‘-..‘;'5'(;_{
g acceieranon acceleranon
—ya - 4
If there are forces in both the x and y-directions. we LFx =may LFy =may
%(now that we must work in tlhe x and Iy-(ln‘echfms YFx=Fx;+Fxp +... YFy=Fy; +Fyr +...
independently. EF = ma will look different in f
each direction and for each situation. _ : ¥
All horizontal forces All vertical forces
Step 1—Draw the force Step 2—Write the ~ =Fx = may Step 3—Write the LFy = may
diagram for the object. horizontal equation: F —T =may vertical equation: F.. _ F.. =may
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Make sure you show all your work on the problems below

Free-body diagrams are shown for a variety of physical situations. Use Newton's second law of motion
(Y F=mea) to fill in all blanks. Use the approximation thatg = ~10m/s/s.

a. b. c.
+E;=010N
-+ =010N
anv
™m=
- m=10000 kg m=800 kg
2F= @000 a = 8.0 m/s/s, down a=6.0 m/s/s, up
ZF= ZF=
e. f.
; _ Fporm = 2000 N
S—
Fan o
m=0.500 kg
a= S o
e =1.50 ’ t
=F — 124 N, right ;F - /sl xigh
g- h. i
Foem=600 N Fonomm®
I"n:-rln= T
Fﬁid= - Fapp=1'l“m] ')
Fgean =
m=15.0 kg Fw i
a=0.50 m/s/s, right e
ZF= =200 kg
a=20m/s/s, nght

=

Use Newton's second law to predict the effect of an alteration in mass or net torce upon the

acceleration of an object.

a.  An objectis accelerating at a rate of 8 m/s” when it suddenly has the net force exerted upon
increased by a factor of 2. The new acceleration will be m/s”.

b. An objectis accelerating at arate of 8 m/ < when it suddenly has the net force exerted upon
increased by a factor of 4. The new acceleration will be m/s

¢.  An objectis accelerating at a rate of $ m/s” when it suddenly has the net force exerted upon
decreased by a factor ot 2. The new acceleration will be m/s%

d. Anobjectis accelerating at a rate of 8 m/s* when it suddenly has its mass increased by a factor
of 2. The new acceleration will be m/s.

e. Anobjectis accelerating at a rate of 8 m/s* when it suddenly has its mass decreased by a factor
2 a . ;9 L
of 4. The new acceleration will be m/s”.

t.  An objectis accelerating at arate of 8 m/ s? when it suddenly has the net force exerted upon
increased by a factor of 2 and its mass decreased by a factor of 4. The new acceleration will be
yads )
m/s".

g. An objectis accelerating at a rate of 8 m/ s? when it sud denly has the net force exerted upon
increased by a factor of 4 and its mass increased by a factor of 2. The new acceleration will be
y Al :
m/s.

h. An objectis accelerating at a rate of 8 m/s® when it suddenly has the net force exerted upon
increased by a factor of 3 and its mass decreased by a factor of 4. The new acceleration will be
J i
m/s”.



