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2.[473] A tension is maintained in a tape as it passes
through the support system shown. The radius of each

pulley is r. The system is fixed at C.
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4.[54] The lever AB is hinged at 4 and is supported
by a roller at B. The angle a is 30°. The weight of
the lever is negligible.
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3.[564]1 A 30-kg roller of radius 120 mm, which is to
be used on a tile floor, is resting directly on the
subflooring as shown. The thickness of the tile is 10
mm. Force P is required to move the roller onto the

tiles if the roller is pushed to the right.
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1. (a) A-E A =(free-body diagram) & |9
Ay D,
Y Tra Y
A Tgy D,
A, rd D.

P

(b) Tye = 1063 N
BG ; d, = -0.4 m, d, = 09 m, d,=03-07m-=-04m

A =
e (Coam)? + 09m)’ + (—04m)® 1063

Toe = Tpo Az = (1063 N) <o [(<0.40) i+ (0.9)  + (-0.4) k]

= (=400 N) i + (900 N) j + (=400 N) k

(—0.4m)i+ (0.9m)j + (—04m)k 1 [(-0.4) i + (0.9) ] + (-0.4) k]

(@) rpa =04 mi rgp=0GC04mi+ (0.7mk, rga=1(09mij+ (0.4 mk,
tep = (0.8 m)i+ (09 m)j+ (0.3mk

_ (08m)i+(=07mk _ 1 . ~ _ .
(d) Xyp = JOsmP t (ommy 1063 [(0.8) i + (-0.7) k] = 0.7526 i - 0.6585 k

rpa = (0.4 m) i
rpa X Tpe = [(0.4 m) i] X [(-400 N) i + (900 N) j + (=400 N) k]
= (0.4 m)(@O00 N) k - (0.4 m)(-400 N) j = 160 j + 360 k (N-m)
Myp = Ayp - (rea X The)
= (0.7526 i - 0.6585 k) - (160 j + 360 k) (N-m) = (-0.6585)(360) (N'm) = -237.1 (N-m)

= M,, = -237 Nm

2. (a) AFEAZ(free-body diagram) (b) AEA = (free-body diagram)
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(a)

(b)

P Ry
P =200 N 16cm

XMy =0 ; >
P (16 cm) - Ty, (8 cm) sin60° = 0 Rx
_ (200 N) (16 cm)
7 T T (8 cm)sin60° 461.9 N
= Tga = 462 N <
A Qo) Agaol @ gelA W P
tang = B.em)sinb0” g qq, v
16 cm !
= ¢ = tan”'(0.4330) = 23.4° !
P 200N
"~ sin@  sin23.4° 203.6 N i P
= R =504 N ~23.4° _]:‘::*_’__9 ________ —
o« =30° P =350N Fimmm Y
dBC = 020 m, dCE = 020 m, dAE = 025 m i /’, ia\\\\
: / : N F
dpc 0.20 m ! / %
= = = = 1 ,/ P
dpr = dep tana tan30 ° 0.3464 m Ei y o «
dyp = dyp + dpp = (0.25m) + (0.3464 m) = 0.5964 m N ,,'/ch | dpe B
_dpp _ 0.20m disl o/
tanf = A, 05964m 0.3353 I
= ¢ = tan'2(0.3353) = 18.54° A
B3 =180° - o - 6 = 180° - 30° - 18.54° = 131.46° A 0
FA — P FA
sino sing
_ sina sin30° _ P
= Fy, =P sing (350 N) Snisid6” 233.5 N
90° - # = 90° - 18.54° = 71.46°
= F.=234 N 2715° Fi N\
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1. (a) A-E A =(free-body diagram) & |9

- XTAD
"

B,»” B,

(b) Typ =72 N
AD; d, =-24m, d,= (3-18m, =12 m, d, =-24m

(—24m)i +(12m)j + (—24m)k _ 1 _ '
S oamP T (2mP T Coamy | 36 (2 i+ 120+ (24 ki

Aup
Tao = Tup Aap = T2 N) 5 [(-24) i + (1.2) j + (-2.4) k]

=(-48N)i+ (24 N)j+ (48 N) k

@Drap=C4dmi+ (18mij rayc=C4mi+ (-08mj+ (-1.2mk
o= @B mj+ (-24mk rpec=04mij+ (-36mk

_ (26m)j + (12m)k 1 . _ :
(d) Age = JoomP T (lam)? 2864 [(2.6) j + (1.2) k] = 0.9080 j + 0.4191 k

rapg = 24 mi+ (1.8 mj
tag X Tap = [(24 m) i+ (1.8 m) jl X [(-48 N) i+ (24 N) j + (-48 N) k]
= [(1.8 m)(-48 N)] i +[-(2.4 m)(-48 N)] j +[(2.4 m)(24 N)-(1.8 m)(-48 N)] k
= (-86.4) 1+ 11523+ 144 k (Nm)
Mpe = Ape + (ras X Tap)
= (0.9080 j + 0.4191 k) - (-86.4 1 + 115.2 j + 144 k) (N-m)
= (0.9080)(115.2) + (0.4191)(144) (N'm) = 164.95 (N-m)
= Mpe = 165.0 N'm

2. (a) B A4 (AR A]) ¥4

(b) F = (30-40 N) k = (-10.00 N) k
M = [-(30 N)(8 m) - (40 N)(8 m)] i + [(20 N)(20 m) - (20 N)(9 m)] j +(20 N)(8 m) k

= (=560 Nm)] i + (220 N'm) j +(160.0 N-m) k



F.B.D. force triangle

W = (30 kg) (9.81 m/s®) = 294.3 N

cosq = 220-10mm 59160 L 2 0s10.9167 = 23.6°
120mm

8 = 90° + 35° = 125°, 9 = 180° - a - B = 180° - 23.6° - 125° = 31.4°
sine &2 wo_. £ . &

e sinf sina sinf
= p= w3 _ggqaN) 026 _ o5 N = p=226 N

sinf sin31.4
R= w3 _ggp3 ny) S5 _ 6oy = R =463 N ~66.4°
sinf sin31.4

FB.D. (33 ABANA F ¥ A7|7F 23, #8Ao] i, F57 vkgdd)
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TA 200N /

XM, =0; (200 N) (0.14 m) - B (0.12 m) cos30° = 0

(200N) (0.14 m)
(0.12m)cos30°

SE. =0; C + (200N) cos60° =0 = (, = -(200 N) cos60° = 100 N
SF, =0; C, + B+ (200 N) sin60° = 0
= ¢, =-B - (200 N) sin60° = ~(269.4 N) - (173.2 N) = -442.6 N

= = 2694 N = B=269N1

C=+C + ¢} = V(=100N)* + (—442.6 N)* = 453.8 N

G, _ —442.
tang = £ = —1208 — 4496 > 9 - tan(4.426) = 77.3°
> C =454 N 777.3°
R M.



