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L[4A] e E90 AEed o= watefet.
(a) m=olA JNEE segway(2F2P 9 oA siEE
triway(3F7h) 2] Z&(steering) W4 9] AFol ¥ FA7?

(&9 ‘=&, couple) S AF&3oF &, 2~3 &)

() & F7F 293} o] H(beam)oll 7|t} o]
Zo] g1 (hinge)¥ 1 o} %S B 1A H o] ). HA
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2.[37] The force P has a magnitude of 250 N and is
applied at the end C of a 500 mm rod AC attached
to a bracket at A and B. Assuming o = 30° and 8 =
60°, replace P with an equivalent force-couple system
at B.
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(a) AaFe] AFEAE(free-body diagram)S 13 2%
oo 12}
(b) A=Akl FA= 9 kN 1712

(o) kel BAA wel Fol Aslsh WS Fareleh

4.[84] 19 Zo] HAAZMY Hyko] £HE F
t}. A9} BolA ¥ A (hinge)s o] 9, Cold

glofar =

CH= A "3ty & CH® “2e] 280

() F cr7h Bl cAM b @ WE T A7

% Cwb Ware] CARO e W Tael A Ao B
wAlE HE M,E Feheld.

z ot B3R cARl Adte @ Todl aFol W
F =RlE Ao 279 REE Fajole,

5.[44]1 293 Zo]l F A9 ¥= AB9 BCD7F BelA
o AAdHE FRE A9 CdA Hom XA Ho
DA 150 N9 3& wror Yy &x3t1 ).

150 N
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(a) ®W= ABS} BCDE wElste]l 747t AfEA

j
(free-body diagram)& 1&g}, 72 © 3o &3t wHy

de WP Gk Yo EAstelok 3,

o

(b) 3 AFz}&(force triangle) WHS AFE3le], 83 BCD
o cellM o] ke fle] A7)eh s



X O
(== |

i

20123 Algl2 (7FeH/uuh) & o

1. (a) segway= -+ "H7F A9l Zhehs vhEE e g2A ko] s 4 lal, F wpEEo] A7)7}
2o ko] vkl A (&3, couple) RHEES ZEAIA AAtg A AT = Ut

triways 87 AW lete mpREH o g =
s 7ol s ARelolA sASE 5 ik

(b) F
A \ My
—> ) B,
TAY B,

A (hinge)d FHoll= A7k 27090 (=8 &, 52 D)ol 7haiAar, 1w FHol
K

A &g 3, A 3, ZHE)o] shej itk 22k BE ZAlClA B

&1% 3701l W= 4=7}
S5/olm 2, Wk o] #H 4 o & (statically) 2% (determintate) ¥ A E3ho},

2. o =230° B =60° Iz =0.300m P=250N N60° c <
a + B =90°
SF: P, =P =250N = Py = 250 N ~60°
< 1>
YSMy @ My =~ lgo P

= —(0.300 m) (250 N) = -75.0 N'm
= M = 75.0 Nm €
< 2>
ISMy: 0= Mg+ lgo P
= My = -lge P = -(0.300 m) (250 N) = -75.0 N-m
= Mg = 75.0 Nm €

3. 7 =200 kN, 6 =30° Iy =l =0.625m (a)
= 0.750 - 0.600 m = 0.150 m

(b) N2 F,=0 ;
W cosd - T =0
T 20.0 kN
= = = =
w cosf c0s30° 23.09 kN

= W = 23.1 kN

(c) W, = W cosb, W, = -W sinf
IS M~0 ;
(Iuy+1ly) Ry — 1y (W sing) — d (W cosh) = 0
l, sinf + d cosf
Iyt

(0.625 m) sin30° + (0.150 m) cos30°

i (0.625+0.625 m) (23.09 kN)

= 8.172 kN = Rp = 8.17 kN ~30°

= Ry =

w A 47} 3



4. (a)

dep = V(=02m)* + (0.69m)> + (—1.05m)> = 1.2722 m
1 . . - _ -
gy (02 1+ 0.69§ - 1.05 k) = -0.1572 i + 0.5423 j - 08253 k

Ao =

Ten = Toy Aoy = (280 N) (=0.1572 i + 0.5423 j — 0.8253 k)
= (-44.0 N) i+ (151.8 N) j - (231 N) k = -44.0 i + 151.8§ - 231 k (N)

(c) < 1>

rea =081+ 0j+ 105k (m) =081+ 1.05k (m)
Ma =rea X Ten = [0.8 1+ 1.05 k (m)] X [-44.01 + 151.8 j - 231 k (N)]

= [0 - (1.05)(151.8)] i + [(1.05)(-44.0) - (0.8)(-23D)] j + [(0.8)(151.8) - O] k (N-m)
-159.4 i+ 1386 j + 1214 k (Nm)
<FR 2>

raa =061+ 0697+ 0k (m) =061+ 0.69j (m)

Ma = rya X Ten = [0.6 1+ 0.69j (m)] < [-44.01 + 151.8 j - 231 k (N)]
= [(0.69)(-231) - 0] i +

[0 - (0.6)(-23D)] j + [(0.6)(151.8) - (0.69)(-44.0)] k¥ (N'm)
-159.4 i+ 1386 j + 1214 k (Nm)

(d A, =1

Mz:)\z'MA:i‘MA

i-[-1594 1+ 1386+ 1214 k (Nm)]

= -159.4 (N'm) > M, = -159.4 N'm

_ 60mm _
(b) tand = 100 mm 0.60

= # = tan }0.60) = 30.96°
a = 45° - 9 = 45° - 30.96° = 14.04°

dine @ 10N _ C
° sina sinl35°
ar
o= 335 50 W
SN«

_ sinl35° _
= Sinldod” (150 N) = 437.2 N

45° + 14.04° = 59.04°
= C =437 N ~159.0°




