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(a) 71A&%H(mechanical engineering)® AFIEE = A
WA 2 FRaE ‘oﬁﬁ(statlcs) ok F-9lo]
Ag(AE) o]
wdew Mzt

12491

(b) & Yehli= Wy FolA,
w1239 (sliding vector)?] FEHI} AolH &
Ao /\130}013}

J—EX‘] :

#ol4 :

2 ME (fixed vector)et

=
s 3

2.[28] MFEsioh Aol thad 22 wAZE vk

1ft=03048m, 11b=
97145 g = 9.806 m/s?

0.4536 kef,
= 32.2 ft/s?

A% 1 Ibm7} 32.2 ft/s*9] 7HEEE M W(S, T o
F& s ol A(E, FAC] 1 bela, A 1 slugrt 1
ft/s?e] 74 =E 74 we] o] 1 Ibo|uh

(a) 2% 20.0 slug = ¥ kgd”?

Ol

(b) A% 20.0 kg 2 1bmSI7}?

"7 300 mm—»‘

3.[6%] The 60.0 N collar A4 can

slide on a frictionless vertical rod
and is connected as shown to a
counterweight C. The pulley B is

massless.
(a) Draw the free-body diagrams

of collar A4, pulley B, and load C AEﬁ

separately.
(5)

(b) By the rectangular component method, determine

the magnitude and direction of the force exerted by
the vertical rod to the collar A when the height A is
400 mm.

(¢c) By trigonometry using the force triangle method,
determine the magnitude and direction of the force at
pulley B required to maintain the equilibrium with the
tension of the cable when the load C is 65.0 N.

4.[44] A load Q is applied to the pulley C, which
can roll on the cable ACB. The pulley is held in the

position shown by a second cable CAD, which passes

over the pulley A4 A
and supports a load (L-
P. We know thatD e
the magnitude of P —L
is 750 N.

(a) A7+ (rectangular components) WS Alg3ho],

st Qe AV|E FsloiEh
(b) & H(trigonometry)S AF&3le], 7Alo]E ACB|A
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900 N
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750 N

(a) 750 N 3o] &3 o]
A

E 4R 0.2

65°

(b) 900 N o) Wae vehhs woive S
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2. (@) 1 1b = 0.4536 kgf = (0.4536 kg)(9.806 m/s?) = 4.448 kgm/s*

2
20.0 slug = 20.0 x — 110 = ggq w AMEKE- /ST pgp
1 ft/s 0.3048 m/s
2
) 1lbm = b _ 4dd8ke-m/st _ ) qaq .
32.2 ft/s 9.806 m/s
1 lbm
= X — =
20.0 ke = (20.0 k) X = i 44.1 lbm
3. (a)
T A
F T
A
e S [
T
Wa T
VWC
(b) W, = 60.0 N, h = 400 mm
3 4 4
cosh = —, sinf = —
5 5 T
2F, =0 Tsing - Wy =0
1% 0
- 7=—4 - 800N _ 454y E‘l}— v
sind 0.8 N
XF, =0: Tcosd - N=0
Wa
- N = T cosf = (75.0 N) % = 450 N v
= N = 45.0 N <
(¢) W, = 60.0 N, W, = 65.0 N
CclX T = Wy =650N N
) Wy 60.0 N <
S = = = (e
A9l A, sina T 5.0 N 0.9231
a = sin 1(0.9231) = 67.4°
v =90° + a = 90° + 67.4° = 157.4° Wa T
B = %(180"—7) = %(180°—157.4°) =11.3°
cosine &4 \/

F* =T+ T° - 27" cosy

= (65.0 N)* + (65.00 N)* — 2(65.0 N)* cos157.4° = 16,251 N?
= F=1275N
9 =a+ B =674°+ 11.3°=787° = F =1275N ~278.7°



4. P =750 N, «a =255° f@ =25°

(a) XF, =0: (P +1T) cosa + T cosp =0 Yy
T
_ cosa _ c0sb5 ” P T
v r=r cosf — cosa (750 N) c0s25° —cosbh”®
= 1,293 N « B

(b) v = a + B =55°+ 25° = 80°

XF,=0: (P +17) sina + Tsing - Q=0

(P + 1 sina + T sing

(750 N + 1,293 N) sinb5° + (1,293 N) sin25°
2,220 N Q

3
[

6, = 90° - a = 90° - 55° = 35°
f, = 90° - g = 90° - 25° = 65°

r+pr _ T
sinf, sinf,
= T .1 - .1 = .P
sinf, sinf, sinf,
sinf, sin35 °
= I'=P——F = N) — = - — = 1,293 N
sinf, — sinf, (750 N) sin65” — sin3b 93

5. (@ F =750 N

(b)

(c)

F, = F sin35°
F, = F, sin25° = F sin35° sin25°

F
cosh, = 7’ = sin35° sin25° = 0.2424
6, = cos 1(0.2424) = 76.0°

F =900 N
F, = F sin65° = 0.9063 F, F, = F cos65°
F, = —-F, sin20° = -F cos65° sin20° = -0.1445 F

F, = F, cos20° = F cos65° cos20° = 0.3971 F
F=F i+ Fj+ F k=F(-014451i+ 0.9063 j + 0.3971 k)

A= % = -0.14451 + 0.906 j + 0.397 k
F =620 N
d, = =30 cm, d, = -45 cm, d, = -21 cm

d = yJd?+d?+d> = V(=30 am)® + (45 cm)® + (=21 em)* = 58.02 cm



