Forces 1D.notebook October 18, 2012

Net Force

The net force is the vector sum of all the forces acting on an
object. Only forces acting in the same dimension (i.e. left and
right or up and down) can be mathematically added (or
subtracted).

Consider the four forces acting on the object below:

N
E We cannot say the net force is:
S000N Fret = 5000 - 1500 + 3500 - 2500
Fret = 4500 N

2500 N % 3500 N

l Forces perpendicular to each other (or in a different
1500 N

dimension) act independently on an object and must be added
like a vector.

We can talk about the net force in each dimension:

F...[East] = 3500 N-2500 N F, [North] = 5000 N - 1500 N
F.o [E] = 1000 N Foet [N] = 3500 N

To find the actual net force on the object we would need to do a
scale diagram with the vectors or a calculation (grade 12).

Often to identify which direction we are focusing on we use the
subscripts x and y. Like in your math class, x - horizontal

direction and y - vertical direction. Directions are all in the way
your set up your problem for analysis - your frame of reference.
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The force of gravity on a ball is 10 N. An upward wind acts with 14 N. What is the net
force on the ball? LU AN +

Fret = Fy't Fw.'n,(

et = ~10N +14y |

k=4 () e

The force applied to a car from the gas is 1575 N [E]. Air resistance acts with
1230 N [W]. What is the net force on the car?

Fm\-"'(';f R w E
= 152 - 123 — < >+

FM.‘. = 3Ys N
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A person tries to bench press 275 N but can only lift 252 [N]. How much

weight must a spotter support? -+ ¥ F .
Ft = Fat By + "o
Fact = ON (just enoush do overcome

gravidy )
0=254 4 Fp~ 23S __F’

Two peop|le are supplying forces on a 151 kg box sitting on the floor.

One person pushes with 144 N [E] and the other pulls with 175 N [E].
What force would a third person need to apply to start the box moving if

1,70.337 W

% Dsi '_,>£: } o
" Fas

Fred = 0N (st enough 4o overcome feickion)
Fad=B, 4+ o+l + Ry

RN ) Fas 175N ) Ry BT

ﬁ‘ =/4&,—> Nocmal Force = Free 3"":‘[3)'“3
Fe=mmg =(0.33)(151)(2.81)
Fes Y89 N
So,use the Faet reladoon :
O=144+ |5+ Ry — 181
¥* fnguer 1S 1»52#-\& So

He e 15 E"S\- ‘
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NOTE: The net force equation 1s applied to different
dimensions independently.

?ﬂ A horizontal force of 85 N is required to pull a
[ child in a sled at constant speed over dry snow to
F F& overcome the force of friction. The child and sled
«—L > have a combined mass of 52 kg. Calculate the
coefficient of kinetic friction between the sled and

the snow. (0.17)

Bl Fack = Fut B Freb=0
E:MFM ¥

‘:1\\& F;"
0= 8?"‘;;;. = -85= F‘«"
F\'né\ r'\l:
FN: Fj?- M9
Fy = (52)(i8) =S (o N

FMAM_'

55‘:}4(5’0)
-

m\l\/‘%s U majn:lules (p&Sb\;u()
numbers Wil \Wig Saemol\a -




Forces 1D.notebook October 18, 2012

1. A 62 kg crate is pulled at a constant velocity with an
applied force of 337 N.

a. Calculate the force of friction.

b. Calculate the normal force on the crate.

c. Calculate the coefficient of kinetic friction.

&) Fod zoN (constant vdoc;lg)
Fuck = Fo s Ty (only 4o fores ocbng i

'I-lm+ dl‘l"A“'\)
0=533 + &




Forces 1D.notebook October 18, 2012

2. A box has a weight of 625 N and is being pulled with a net force
of 12 N. The coefficient of kinetic friction is 0.23.

a. What is the mass of the box?

b. What is the force of friction?

c. What is the applied force?

a) FB: Mj b) F;= /“H/
éagzm(qoﬂ) T—'N= Fj

@? Ks @ ) F=00)(635)

\o-
,Q = R— 14y W’wg“;@‘
A R aweyS
o"oS'-‘\" m\m
ok Vet
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3. A box is being pulled across the floor at a constant velocity
with an applied force of 284 N. The coefficient of kinetic friction
is 0.11.

a. What is the force of friction?

b. What is the force of gravity on the box?

c. What is the mass of the box?

a) it =oN  Fnd =R+ Ty
0= a8y +F{

b> %27 (emember \:J: FN

SO E: 9
_fc= 580N
84=(0: ﬂF«, >€ )

A5 80 N=-™M (‘].%I) Force Practice:
Worksheets #1 & #2
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