PRACTICE WITH FORCES IN 2 DIMENSIONS ANSWER KEY

Instructions: Please show all of your work completely when answering the following questions in your journal.

1. For the following situations, draw and label the force and its components in the given situation.
Then use trigonometric functions to determine the magnitude of each component. Label the
magnitudes of the component on the diagram.

a. Abaseball is hit by a bat with a force of 325 N at a direction of 105°.
F. = F -cos8 = (325 N) cos(180° — 105°) =
F, = F -sin@ = (325 N) sin(180° — 105°) =

b. Lon Mauer pulls up with a force of 75 N at an angle of 45° to the
horizontal on the handle of his manual lawn mower.

E, = F - cos@ = (75 N) cos(45°) =
F, = F -sinf = (75N) sin(45°) =

2. Three forces - F1, F2, and F3 - are acting upon an object. Their relative magnitude, direction, and
components are shown in the diagram below. Complete the following mathematical statements by
placing >, <, and = symbols in the blanks.

Fimy__=  Fow Fi;y_ < F3
Fogy = Fs Figy+Foy = F3
Fy o .
Y 3. The three identical signs below are supported by wires at

three different angle orientations. Since each sign has a weight of 10.0 N, each wire must exert a
vertical component of force of 5.0 N. Determine the tension in each wire. Which is the safest? The
safest is the picture hung at 60° because it will have the lowest force of tension!

15° angle 45° angle 60° angle
with horizontal with horizontal with horizontal
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4. Determine the acceleration value for the following two objects.

a. Fnoom =196 N b. +Foomn=196N
, Fapp =12N Fr; =8N ,Fupp=12N
..%;]’j" "Fgﬂv;‘mj"
a. Fyrgp =mg~»m= fgrav _ 196N _ 2.00 kg

g 980m/,

FNET(}’) = FTlOTm - P;grav =196 N—196 N=0N
Fnerx) = Fapp = 12N
Fyeroy 12N

Fyery =ma~a = - _2.00kg= 6-0m/sz
Fyrav 19.6 N
b. Fprgp =mg ~m = gg = s = 2.00 kg

Fyerey) = Frorm — Fgray = 196 N—19.6 N=0N
Fynereo) = Fapp = Eprice = 12N —-8N=4N
FneT(x) 4N
b4 — =12 m/ 5
m 2.00 kg S

FNET(X) =ma~a-=

5. Resolve the following two forces into horizontal and vertical components.

: b.
a 13!1 Fg=_51 N 1"1?— 33 N

Fk=_12 N Fo=_ 40 W

a. F,=F-cosf = (13N)cos(23°) =
F, =F -sin@ = (13 N)sin(23°) =
b. E. = F-cosf8 = (52 N) cos(40°) =
F, = F -sin® = (52 N) sin(40°) =
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6. Fill in the blanks and determine the acceleration value for the following two situations.

_ _ 145
a. Fll-;.nff;ﬂ :ﬂH F'm__lulﬂlsj,= 51 wm
- 8=2 = 10 o =60 wys
| ! =12
Epav=196N Eyraw =196N et )
_ - _145
b F"”j"" BN Kom= 149N _wFy= 51N
=ﬂa i 5
R s S T
1 | Y |
Foaw = 195N Fgay=196N et )

F 19.6 N
grav
a. F =mg vm= = =2.00k
grav g g 9.80 m/52 g

Fappxy = F - cos 8 = (13 N) cos(23°) =

Fappy) = F - sin6 = (13 N) sin(23°) =

Fyergy) = ON = Fyorm + Fapp(y) — Egmv

> Biorm = —Fappy) + Fgrav = =5 1N+ 19.6 N =|14.5N

FNET(x) = Fapp(x) =12N

FNET(X) =ma~a= - 6.0m/sz

m  2.00kg
F, rav 19.6 N
b. Fjrgy =mg~»m= gg =0 o = 2.00 kg

Fappxy = F - cos @ = (13 N) cos(23°) =

Fapp(y) = F - sin@ = (13 N) sin(23°) =

Fneriy) = ON = Eiorm + Fappy) = Fgrav

> Faorm = —Fappy) + Fgravy = =5 1N+ 19.6 N =

Fnereo) = Fappo) = Frrice = 12ZN—8N=4N

FNET (0 _ 4N _ Zm/ 5
m 2.00 kg S

FNET(X) =ma~~»a=
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7. A box is pulled at a constant speed of 0.4 m/s across a frictional surface. Perform an extensive
force analysis of the diagram and fill in the blanks.

FaPP=BﬂH
Faorm= 139 w
[ s
m=20 kg
Frrict=—2. N
Fgrav= 196 N

_ _ m _
Fygr = ma = (20 kg) (0 /Sz) =0N
Fyrav =mg = (20kg) (9.80™/,) =1
Fappx) = F - cos @ = (80 N) cos(45°) = 57 N
Fappy) = F sinf = (80 N) sin(45°) = 57 N
FNET(x) =0N= Fapp(x) - Ffrict M Lapp(x) = Ffrict =
Fnery) = ON = Fyorm + Fappy) — F

grav
~ Foorm = —F,

apy) + Fyrav = —57N+196 N =[139 N

O
o))
!
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