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3.[64d] 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
the pulley 4 and

50°, 8 =

CAD, which passes over
supports a load P. We know that a =

30°.

—

(a) Knowing that P = 375 N, determine the
magnitude of load @Q by the rectangular

components.

(b) Knowing that P = 600 N, determine the
tension in cable ACB by the force triangle.
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boatswain’s

sailor is being rescued using a

chair that is suspended from a
pulley that can roll freely on the support cable
ACB and is pulled at a constant speed by cable

CD. We know that o« = 25° and B = 15°.

(a) Knowing that the tension in cable €D is 80
the the

chair the

combined weight of
the

N, determine

boatswain’s and sailor by

rectangular components.

(b) Knowing that the tension in cable CD is 100
the the

boatswain's chair and the sailor by the force

triangle.

N, determine combined weight of
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3. a=50° j=30°
(a) P =375 N y
SF,=0: =(P+7T) cosa + T cosp =0 - @ TP T
XF,=0: (P+17) sina + Tsing - Q=0 )
a ]

O = -P cosa ~T cosa + T cosp =0 z

cosa c0s50°

= 7= P——— = (@375 N = 1079.8 N
cosf — cosa ( ) c0s30” — cosb0° J

@ = Q=P +1D sina + T sing
= (375 + 1079.8 N) sin50° + (1079.8 N) sin30°
= 1654.3 N > Q=1654 N

(b) P =600 N
6, = 90° - a = 90° - 50° = 40°
6, = 90° - g = 90° - 30° = 60°

T _ T+ P
sind,; sinf,
= T sinf, = (T+ P) siné, <
0
= T (sinf, - sinf,) = P sinf, | i 3
sinf, sin40°
= 7 =P—F——— = (600 N) — = - S
sinf, — sinf, sin60° — sin40

= 17276 N = T =1728 N



4. # = 35°
(@) Typ = 55 N
(Typ), = Typ cosd = (55 N) cos35° = 45.1 N
(Tup)y, = Tup sind (= (55 N) sin35° = 31.5 N)
(Typ), = (Typ), sinb0° = T,, sinf sin50°
= (65 N) sin35° sin50° = 24.2 N
(Typ), = —(T,p), cosb0® = =T,, sinf cos50°
= -(55 N) sin35° cosb0° = -20.3 N
F. = (Typ), i = 24.2 N i, Fy = (Typ), i = 45.1 N j,

) (Tpe), = —Tpe cost,  (Tpe), = Tpe sind
(Tpe), = (Tpe), cos60° = T sinf cos60°
(Tpe), = —(Tpe), sinb60° = =Ty sind sin60°
Toc = (Tpe), i+ (Tpe), i + (Tpe), k
= Tpe [(sing cos60°) i + (-cosh) j + (-sinf sin60°) k]

Toc = Tep Ape

Ape = (sinf co0s60°) i + (-cosf) j + (-sind sin60°) k
= (sin35° co0s60°) i + (-cos35°) j + (-sin35° sin60°) k
=0.2871-0.819j) - 0497 k

5. T,;=270N, P=rj
@A dic=Cmi+ (-omij+ 4 mk

dyc = Vem?+ (=5m)+ 4m)® = 6.708 m
_ 1 . B .

Ao = 76.708m[(2 mi+ (-bm)j+ (4 m) kil
= 0.2982 1 - 0.7454 7 + 0.5963 k

9, = cos1(0.2982) = 72.7°, 6, = cos 1(-0.7454) = 138.2°

Y

(b) Tac = Ty (0.2982 1 - 0.7454 j + 0.5963 k)

dg = (-4mi+ (-5mij. 5= V(= —5m)? +0 = 6.403 m
_ 1 _ . _ o . .
My = gaogo (G4 m i+ (55 m) j1 = -0.6247 i - 0.7800 j

Tag = (270 N) (-0.6247 i - 0.7809 j) = (-168.7 N) i + (-210.8 N) j

dap=(G-5mj+ (-3mk, dip = Vo+ (=5m)+ (=3m)? = 5831 m
_ . _ _ .
Aip = TS (-5 m)j + (-3 m) k] 0.8574 j - 0.5144 k

Tap = T, (-0.8574 § - 0.5144 k)

>F =0 = Tap + Tac+ Tap+ P=0
SF =0; (-168.7 N) + 0.2982 Ty + 0+ 0 =0

_ 168.7N
0.2982

> Tye = 565.7 N = T,. =566N
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2. AFEA % (free-body diagram)
Ty
T1 Tl
« B
e
YaQ
3. a =25 §=15°
(@) 7, = 80 N T,
Tl T1
XF, =0 Ty cosp - (T} + T3) cosa = 0 \
= T (cosB - cosa) - T, cosa =0 - D N K z
SF,=0: Ty sing + (I} + 1) sina -~ W=20
= T, (sinf + sina) + T, sina = W - @ Yw
cosQ cos25”
= T, = T, = (80 N = 1216.2 N
O ! > cosf — cosa ( ) cosld’® — cos25°
@ = W =(1216.2 N) (sinl5° + sin25°) + (80 N) sin25° = 862.6 N = W = 863 N
(b) T, = 100 N
0, = 90° - « = 90° - 25° = 65° 6, =90° - g =90° - 15° = 75° T 7
L 2
y=a+ §=25+ 15° = 40°
T T+ T,
sinf, sinf,
= 1T, sinf, = (T, + T,) sinf;, = T, (sinf, - sinh,) = T, sinb,
sinf, sin65 °
= = _— = =
& > sinf, — sinf, (100 N) sin75° —sin65” 1520.2 N
w 1,
sinvy sinb,
S owe=1 S - (5202 N) MY _ o782 N = W= 1078 N
sinf, sin65



4. @ T,, = 290 N y
(Tey), = Tey sin50° = (290 N) sin50° = 222.2 N A
(T, = Tpy c0850° (= (290 N) cos50° = 186.4 N)

(Tou), = ~(Tpy), c0s20° = =Ty cos50° cos20° Jea

= —(290 N) cos50° cos20° = -175.2 N c .
(Tpy), = (Tpy), sin20° = Ty cosb0° sin20°

= (290 N) cosb0° sin20° = 63.76 N P

F. = (Tpy), i=-1752 Ni,  F, = (T),i=222Nj  F, = (Ty), k=638Nk

(b) (TAD)y = _TAD COSSOO, (TAD)h = TAD SiHSOO A
(Typ)y = (Typ), sind0° = T,, sin30° sin40°
(T,p). = (T, ), cos40° = T,, sin30° cos40° Tap

T = (Typ), i + (Tup), i + (Tup). k

= T,p [sin30° sin40° i - co0s30°j + sin30° cos40° K]
Tao = Typ Aup z D
Ayp = sin30° sind0° i - co0s30°j + sin30° cos40° k =0.3211i - 0.866j) + 0.383 k

5. T,, = 3.00 kN, W=- Wj
(@) dag = (072 m i+ (1.20 m) j + (-0.54 m) k
= V(=072m)?*+(1.20m)2+(—0.54m)? = 1.50 m

Ayp = 150 [(-0.72 m) i + (1.20 m) j + (-0.54 m) k]

=-0.481i+ 0.80j - 0.36 k
9, = cos '(0.80) = 36.9°, 6. = cos '(-0.36) = 111.1°

Y

(b) Tap = Typrsp = (3.00 kN) (-0.48 i + 0.80 j - 0.36 k)
= (-1.440 kN) i + (2.40 kN) j + (-1.080 kN) k W
= Vol + +(0.64m)? = 1.36 m

Tyco
TAC = TAUAAC = 1 36 [(1 2 m)] + (O 64 m)k] - TAC (O 88235 ] + 047059 k)

dyp = VOSmM)?+(1.2m)P?+(—054m)® = 1.54 m

Typ
Tap = Typryp = Thdm [(0.8 m)i + (1.2 m)j + (-0.54 mk]

= T,p (0.51948 i + 0.77922 j - 0.35065 k)
>F =0 = Tag + Tac+ Tap+ W=0

SF, =0; (-1.440 kN) + 0 + 0.51948 7,, =0 - @

SF, =0 ; (240 kN) + 0.88235 T, + 0.77922 T,, - - @

SF =0 (-1.080 kN) + 0.47059 7T,, - 0.35065 T,, =0 - ®
_ 1440 kN _

D= Ty = 51018 - 2772 kN

1
0.47059

@ = W= (240 kN) + 0.88235 (4.360 kN) + 0.77922 (2.772 kN) = 8.407 kN
= W =841 kN

@ = Tyc= [(1.08 kN) + 0.35065 (2.772 kN)] = 4.360 kN



