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2.[3% 1 The force P has a magnitude of 300 N and is
applied at the end C of 350 mm rod AC attached to
a bracket at 4 and B. Assuming a = 25° and (§ =
30°, replace P with an equivalent force—couple system
at A.
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rea = (32 m i - (2.25 m) k rea=(16mi+ (12mj-(102mk
roe = B2 m)i-(165m)j- (225 mk e =((16mi- “45mj-(02mk

(b)
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2. P=300N, dy=035m a=25 g=30°

6 = 90° - (a+ ) = 90° - (25°+30°) = 35°
>F: P, =P =300N = P, = 300 N \30°

/)ZMO: MA+PAy dAC:O '~.P'0
Py, = P4 cosf = (300 N) cos35° = 245.7 N
= My =- Py, dyc

= —-(245.7 N)(0.35 m) = -86.01 N'm
= M, = 86.0 N'm €

3. (a)

% M,

J

&F,

(b,e) P =225 N, 6 =53.0° ¢ =700°
roc = (0.15+0.10 m) i + (0.20 m) sin53.0° j + (0.20 m) cos53.0° k

= (0.25 m) i+ (0.1597 m) j + (0.1204 m) k
P=-Psing j + P cos¢ k = -(225 N) sin70.0° j + (225 N) cos70.0° k

= -(211.4 N) j + (76.95 N) k

Mo = roc X P =1[0.251+ 0.1597 j + 0.1204 k (m)] X [-2114 j + 76.95 k (N)]

= [(0.1597) (76.95) - (0.1204) (-211.4)] i
+[-(0.25)(76.95)] j + [(0.25(-211.49)] k (N'm)

=37.741-19.24 j - 52.85 k (Nm)

37.7 N'-m
-19.24 N'm

=i'Mo
=j'MO
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4. (a)

(b) +)2M, =01 (2a sing)(7 sinf) + (a + 2a cosf®)(T cosh) —a T - a P =0
1 1

P
2 sin%0 + cosf + 2 cos’0 — 1 1 + cosf

= T =

() XF, =0: C, - Tsing =0
sinf _ sinf

= = 1 = —_ — = —_—
C T sinf 1 + cosf C 1 +cosd =
F,=0: C,+ T+ Tcosd - P=0
= O =-T0+ cosf)+ P=-P+ P=0 C, =0

a = tan — = 26.57°
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v =a+ B =26.57°+ 36.87° = 63.44°

0 =90° - « = 90° - 26.57° = 63.43°

90° - g = 90° - 36.87° = 53.13°

= 36.87°

A B _ P

sing  sinf siny p

_ sing  _ sinb3.13°  _
A=P siny (100 N) Sin63.44° 89.44 N

= A =894 N ~26.6°

sinf sin63.43 °
P siny (100 N) sin63.44 °

= B = 100.0 N ~36.9°

= 99.99 N




