T2 HW Solution provided B Tiam Tag.
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2/t The force F has a magnitude of 500 N. Express F as
a vector in terms of the unit vectors i and j. Identify
the x and y scalar components of F.
Ans. F = 383i - 821j N, F, = 383N, F, = 321N
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F (Cosdo’ 1 ~ sin40’i)

(5;0()»;N) (voo’s4o'_i f gn«}o‘J_) -
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(383N) i+(-321N) ]

> Fx o= 38N

F = -3IN

2/1% In the d;esxgn of a control mechanism, it is deter-
mined that rod AB transmits a 260-N force P to the
crank BC. Determine the x and y scalar components
of P - Ans. P, = -240 N

P, = -100N

p=260N 1ONP =
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2/24 In the design of the robot to insert the small cylin-
drical part into a close-fitting circular hole, the robot
arm must exert a 90-N force P on the part parallel
to the axis of the hole as shown. Determine the com-

ponents of the force which the part exerts on thero- «— Not€:

bot along axes (a) parallel and perpendicular to the .

arm AB, and (b} parallel and perpendicular to the By action and
BC.

am reaction, they are

asking for nejahve

of the foree shown ,

Problem 1/24

* Define his
Yeaction vector
as P,

A\

8= 90"~ 15° -~ g
=915 - (90°-&) = 45°
> P=Pht t Pn
=P($ine*g +CosON)

=(oN) (sind5® & + cmds® n)
=(63.6N) b + (636N)t
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6= 0°"-45° - 15° = 30°
= P=pt spn
= P(wsp t + sihon)
= (toN) (09330 & + sin30’ n)
= (.9t +(458) n

= k= 719N Pn= 45N

Method 2 (As i Ruina's lecture on  ot/22/03 )
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P = P(-Sinls i + cos15°4 )

t o= Cs6o it siméo’d

- 5mbo” i+ cm60 d
Po= Pt = P(-5ints | 4 conls®y ) (conbd i + sin6o’y)
= p[- sinig cos60° + oy 1S° sin 60"
= PSk (60°-15°) ~
= Psin4s’
=(qon) sin4s®

= 63.6 N
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= Pon = PSS 4 onls ) Csibo’l + o]
= p [sinis® sin6o® + ces 15° con o™

= P Cos (60’ j5°)

=P w45’

= (oN) coo4s®

= 63.6 N

= Pl=sinig’i + eoi5% )

- w45 0t sinds’h

Sindg” 1 + 00845 ¢

=Pt = POsins’i4 eamis’ ) -Cosds® | sids® § )

P(sin(5°0s 45° + 00 15° sin45°)

).
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p §in (15°+ 45°)
=(qoN) sin 60°

= TT9N

= P =P(sin(sT +Co815° ] )« (SindS° [ 4 coods® )
= P(-SinIs® sinds” + Cos(5° cps45*)

=Pees (1P +45°

= (QoN) Cos 60° 7

= 45N




