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(a) 717A1-%E(mechanical engineering)®] 3 7]Z 3}

A998, A9, 5938 Fol Uk VAT E] dFTHE

o= o] FEES THIE ofrE Fololi, o] 3FHHFEY

Ted R AelHE FOIAE 2~3 wH R AEstolwt

(b) 25 94 o B2+ =9 7MAF 38 “de A
o] 3L Hj

A "y otk o] E ZA(rigid body)dll A
] "= oz gy
A stoig).

A 2 =
F(Ee TE)FH WA Fe dES

2.[28] MFEsioh Aol thad 22 wAZE vk

lin:Lft 1 ft = 0.3048 m, 1 1b =

12
T87M45E g = 9.81 m/s? = 32.2 ft/s”

0.4536 kef,

% N/m?¢17}2

psi(pounds per square inch) =

0.120 psitT
1b/in®

3.[47] Collar A is connected as shown to a 250 N

load and can slide on a frictionless horizontal rod.

l~— 360 mm—»'

0 mm

250 N

(a) Draw free-body diagrams of collar A4, pulley B,

[}

(b) By trigonometry using the force triangle method,

and load C separately.

determine the magnitude and direction of the force at
puley B required to maintain the equilibrium with the

tension of the cable.
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45 cm

36 cm

(b~c) FAI7} 85.0 N ¢l
dsto] 370 Zl o4
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L =1460 mm /

1100 mm

’<— 960 mm —»‘
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(b) & P9 Z717F 550 N, 3 Q9 =7|7} 230 N, &>
AC?] FH(tension)o] 425 N & wj, = BcCel o) #
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1. (a) M=
[4)o]] o] : 9 (mechanics), FEH(AA,
= %

Ad, A Aoy B

ReTA
[€) h= )

(b) M=
[MA ] m7]¢ Whako] e F 3, 2o 28 A

9 1lb=11bx Migi?‘;‘gf % 9.81 m/s? = 4.448 kgm/s? = 4.448 N
1 03048 m _
Lin = oft < 2SR = 0.0254 m
o ., _ 4448 N ( 1in )2= 5
0.120 Ibfin” = 0.120 b/in” >+ o || < 827 N/m
(%31 : N/m? = Pa (Pascal)]
3. (a)
F
T .
p Ti/
8
N Wl T =T,=1T =T,
(b) W =250 N 3] A7}

Cold T- w=0
= 7= W= 250N

_ -1480 _ a4 o
o = tan 360 tan 3 53.13
B =90° + o = 90° + 53.13° = 143.13° T

cosine ¥4
F* =T+ 7% - 27T? cosp

= (250 N)? + (250 N)? — 2(250 N)? cos143.13° = 225,000 N?
= F=4743N

sine &2
T F . T . 250 N .
= = = — = [
Siny sing sy i sing 1743 N sinl143.13 0.3162

v = sin"'(0.3162) = 18.43°
0 = a+ v =05313°+ 1843° = 71.56°

= F =474 N ~271.6°



4. (@) R = 36 cm

d, = -R=-36 cm, d,
d

= yJd} +d} +d}

\/(—36 em)? + (45ecm)? + (—48cm)? = 75 cm

=45 cm, d, = -48 cm

1 . .
A= ld i+ d j+ d K
- L [(-36) 1 + 45 + (-48) k]
75
_ _ —36 _ _
cosf, = A, = T 0.480
(b) W=2850N, 6 =235° T,,=1022N

R, =3SF = (Typ), - W
= T,p cosf® — W = (102.2 N) cos35° - (85.0 N)

= -1.283 N
= Ry = -1.283 Nj
() (Typ), = Typ cosb, (Typ), = Typ sinb
(Typ), = (Typ), sinb0° = T,, sinf sin50°

(Typ), = —(T,p), cosb0® = =T,, sinf cos50° v
1 . . w
)‘AD = T—[(TAD)QU 1+ (TAD)y ]+ (TAD)Z k]
AD
= sin35° sinb0° i + c0s35° j - sin35° cosb0° k
=04391+ 0.819j-0.369 k
5. (a)
F
P
T
Q
(b) P = 550 N, Q = 230 N, T =425 N
R 24 4 96
Tué%?sok”gﬁé/—\1~—ﬂ;+Pg Qg—Tm=O
- p 24 4 596 _ 24 4 96 _
= F, =P 9% + Q 3 T 116 (550 N) % + (230 N)5 (425 N) 116 432.6 N
JR , 7 3 10
TART BRI A R+ P o - Qo - T 4 =0
o, T B a0 T 3 10 _
= F, = P25 + Q5 +T146 (55ON)25 +(230N)5 +(425N)146 304.2 N
F=JF**F = V(4326 N)*+(304.2N)* = 528.9 N
43042 N _ .
6 = tan 16N an (0.7032) = 35.11

= F =029 N A35.1°



