
4B Newton's Law 2-Dimensions
Find the hor izonta lac i ln
il Diagran

FM 7 Fpul l
air hockey

table

So No Friction

( + )

The block starts
to slide sideway.
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2 Fpull
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l e t  m = 1 0 2 9

Frul l  =40N

0=30°  NI fE
Q: ask what is the blocks

a c c l a ?
Ax = ?

((??) EF = mà vectors:
> seck this

X: 2 F x  =  m a x o" sine tha block does NOT

y :  E F y = m a y leave the tabl

Faull

FpCosO

Iwesee.

x = m a x

y: (En) y- (a)y + pue)y = may

Fp Cos 30° = max
40N cos 30°a x = =3.46m/s=

10 kg

This
e a t
needed.



Compression vs. Tension Forces
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No Compression!
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E X

(c)
FSTOPPER

Fr =? = Fp = 40M

? Fasino

stop

(3)

( + )
130°

Fp Coso

G

(ic) -F=0
STOp

2 Fy=maz° (Fp CosO = Fsror

(EN)y + Epult ly

F u t  F p s i n O - m g - 0 = 0

Fr=mg - FpsinO
=(10 ks) 989) - 40N) sin 30°
= 98 N - 20N
= 7 8 NN

? Our pull ing force causes the Nomal
force {Bathroom Scale? to be 20N less

ise, the table does not need to support

as  much we ight ! ! I  s ince the  Fpu l l
alviates the weight of the boxs



EX Two boxes, one in Tow of the other
(1)

No Frictio

12kg ? Fpule = 4011
( 1 -  D im)

Cal Find the accla of the system oblocks.
(lic) eqns

FNA

Ei) Free body A  :
Iy: not needed

1 FNB

? :

VFaB

(in) do the matt...
let inset Ff= M39,3

? Fp -(MBas) = MAA

Fp = mARA + M39,3

F = (MAIMB a

?  ?  =
MATME

a  =
4 0 N

10 + 12) 19

Y: Not needed

into Fp-T, = mAa,

Here we recognize
that AA=A3."call

these "a"

I Hey, we could a
justadded the

masgether.

= 1 . 8 2 m / s =



(b) What is the tensio between the block ?

1--= 401

need only focus F, = M393 = 12kg) (1.82m/s2)
on this Block

(e) Why is FENot 40N? = 21.84N,
about i Fear's used to acc'let A ant

one Fisused to acc'lt B.



AFrictionless Incline Problem

(a) Find accen frictionless

3 0 °

EX-
If 0=30°, m=10kg

Fp= 40N
Fpull
then f ind  acc l

down the ramp.

FN

3 0 °
O k  b u t

30°
messy

(füi) EQus: {F =mà

(Er, +(Fe) *Fa)x = max
10 does not

y: (EN)yt Eply-Ealy = may
leave surtace

TRIG

Fa CosO = Fy

FEsinG

Fp crs@ + FasiO= ma
Two-Egus with

two unknowns:
Fr t  Fps inG-Facord = 0

(in) Solve: There egas are not coupled so ane only
n e e d  o n e  a t  a  t i m e : ung

40C0330° + 98N sin 30°

T o p :  a  = = 10kgm

34.64 + 49.00
a  =

10

Note  i f  Fp=O the r

= 18.36.1/s?

a = Easino 98 sin 30=4.94 /2
10



b) What is the Normal Farce ?
? Fr

? Fpull
Bathroom

Escale

Y:
Ev +Fp SinO- FalsO =0

1FM = FacosO-FpsiO

=98N 60530° - 40N530°

Fur = 64.9N us 98N it the table
was horizontal

I f  F p = 0
Fy = Fa CosO

=9800530°

Fr = 84N us 64.9 N when pulled

I f  Fp=0 and 0=0°  then Fr=FaGO

? Horiz.

?Vertical: Fu = Facos90°
Free fall


