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1.2 ] A (rigid- body)«] 4 o & (statics) :
(a) 32% EJdA HZ= H S 7;}3'_.”
AT Abgol 2R A 7] A o AL
AE oA doF st=xE Hol w3 gl
BHE e o] gake] AEdtae). '
=3 T
(b) o =9 (el -G go] Tl 5 7Idstola.
The tendency of a force to make a rigid body
( ) about a fixed axis perpendicular to

) of the

force from that axis, as well as upon the magnitude of

the force depends upon the (

the force.
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(@) o] FZE9 AFEAZ(free-body diagram)E #A e
ul, B A Wt (reaction) S zyz FHFAl w30 27t
/HH o7 BE g (9 o822 _j_aloﬂ ZFA]

2+A)
(b) o] FxEo] 1o Kol 5719 TS wrom HFY Ag
o 9% wl, B A HY wH(reaction) S AR o7 747}

T-3ted 2. (analysis)

3.[68(=2+3+1)] A 2400 N utility pole is used to
support at C the end of an electric wire. The tension
in the wire is 1200 N, and the wire forms an angle of
15° with the horizontal at C. ©] 7]%Fo| AZ&E W&o
2 FAFo] WigdHy A 1 m Aol 5o 7000 N
1S 7Fstal, ¥ A(dink) BD+ 650 N doz 7]gs @
ok wAe] SMART. #A F
(reaction)& ZAA3s}o g}
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(a) AZF(strategy)? 2 H(modeling) [F.B.D. 1 1]
(b) X (analysis) (HF HE2 Ao =Z ¥d)

(©) B4 g4 HE(reflec)t A7) 9w 7 E(think)

sl mep Ao e wh

4.[6%1(=1+3+2)] #FAEo] = & BD 2 EC9 A A
|

of E-A ZAE o3 A|x
i

Har gleh

(@ & EC7F 3 El 74éh= 3 Tecel A ADol w3t &

HAEE F3te & o, A9 4 e X ¥E(position
vector)E RF AAstedgt. (2™ A4 HAxF G

W i, j, kE AMSS] 2E)
(b) = EC7Y A EC 7}t @ Tece w3t 2o
Tec = (1200 N) i + (600 N) j + (400 N) k
A ADe] #3 3 Tpcd EWEE 84 (analysis)sle] T3}
ol 2},
(c) A DAS} DB7}

o] #3+= ZH(angle) & T3t}

5.[8%]

t:
i)

Iy ol A A" B, €, DANA FxE ABD
¢ CD7} A (hinge)¥ o] Arh. A AN FHHFo =
400 N &o] #-g3to] 33 (equilibrium) “Eol A)
ZE9o FAE FA"Eth modelingd
ABD® D AF el wrg

a= 35 mmeo]il
o), FaE
T-stod gt

60 mm 40 mm,

analysis&

(reaction)&
100 mm

‘_b
.

400 N € o

7
75 mm
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D

(a) modeling(AH-EA %)

(b) analysis : 3 28 (force triangle)¥ 2FZFW (trigo-
)
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(b) rotate, distance
2. (a) AHFEAE(F.BD.) M
(b) m, = (250 N)(0.48 m) - (200 N)(0.46 m) = 28.0 N -m e A y
m, = (150 N)(0.3 m) = 45.0 N - m G l? S’
m, = (150 N)(0.23 m) = 34.5 N - m ¥
SF, =F, =0, SF. =F =0
SF, =F - (250N =0 = F =20N
M, =M, + m, =0 = M, =-m, = -28.0 N-m
M, = M, + m, =0 = M, = -m, = -45.0 N-m
XM, =M, + m, =0 = M, =-m, =-345 N -m

3. (@ S known W =2400N, 7= 1,200 N, @ = 7,000 N, P = 650 N,
d=1m, a=15m b=236m, M ; ZHr=A =(F.B.D.)

c =45 m, « = 15° ¢ =
unknown Ay, Ay, M Qi d \T
B
S o 23k WY R g /
¢ P ,
. _ 5 _ 12 / W
D) A5 P,= 3P Py= 3P .
SF,.=A,+ T, + P, =0
i N
= A, = -T cosa - ﬁP A,
= (1,200 N) cosl5° - 1—53(650 N) = -1,409.1 N
= A= 1,409 N « = 1409 kN «
SF,=A, - W-T,-Q+ P, =0
. 12
= A, = W+ T sina + Q—EP

= (2,400 N) + (1,200 N) sin15° + (7,000 N) - %(650 N) = 9,111 N
= A, = 9110 N 1 =¥ 911 kN 1
SMy=M+dQ-¢cT, -bP, =0

=> M=-dQ + cTcosa+b(f—3P)

-(1 m)(7,000 N) + (4.5 m)(1,200 N) cosl5° + (3.6 m) %(650 N)

-884 N - m = M =884 N-m(

() R(AA S B = (H=)
T ofn)) @ (M=)



4. (a) AAHEH] =¢H 1 4 =5 D, ZZH . 0= g

18mi+ (Oj+ (0O)k

rac =i+ (09mij+ (0.6 mk rap =
roc = (0 1+ (0.3 m)j+ (3.0mk e = (1.8mi+ (-1.2m)j+ (24 m)k
(b) -‘?4?1‘9‘43 Tag = (1.8 m) i *dﬂ (—EE‘E rac, pc, DE ﬁEuﬂ)

3 My Tee = (-1,200 N) i + (600 N) j + (400 N) k
Ma = rag X Tge = [(1.8 m) i] X [(-1,200 N) i + (600 N) j + (400 N) k]
= [-(1.8 m)(400 N)] j + [(1.8 m)(600 N)] k = (=720 N - m) j + (1,080 N - m) k

rap = (1.2 m) j+ (24 m) k rp = V1.22+(—24)> m = 2.683 m

GheWE A, = m [(1.2 m)j+ (-2.4 m) k] = 0.447 j - 0.894 k

Myp = Ay Ma = (0447 j - 0.894 k) - [(-720 N - m) j + (1,080 N - m) k|
= (0.447)(-720) + (-0.894)(1,080) N - m

= -1,287.4 N-m = M,, = -1,287 N-m

(¢) rpa =(-1.2m) j+ (24 m) k Tpy = T4p = 2.683 m

mg=C24mi+ -1.2mij+ (24 mk Top = V(242 +(—1.2)2+2.42 m = 3.60 m
tpa-tpg = [(-1.2mj+ 24 mk]-[24mi+ (-1.2m)j+ (24 m) k]
= (-1.2 m)(-1.2m) + (2.4 m)(2.4 m) = 7.20 m?
_ Tpsa " TpB _ 7.20 _ _ -1 — °
cosf = o o 2.683)3.60) 0.7454 = f = cos '(0.7454) = 41.8

5. (a) AAFEAEZ (free-body diagram)
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P 4 35 g N

140 mm N

A

= = 713_5 = o — *17_5 — o
P =400 N, p = tan 120 14.04°, « tan 100 36.9

(b) & 2+z+& (force triangle)
~v = 180° - a = 180° - 36.9° = 143.1°

6 =a - =2369° - 14.04° = 22.9°
(& 180° - v - 8 )

D P sinf $inld.04°
= = = = = @@ =

sinf sing b=r sing (400 N $in22.9° 249.4 N

= D = 249 N X36.9°




