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[3.14]

3.25 lyp=2m, Tz-=30N, a=8° g=230° ¢ =45°
S; given lyp, Tpe, o, B, ¢, required My
= Aol A3 wHlE, AEE e} 3uE o] Wy
A @ $1A19H
rag = lyp sing j — lyp cose k
= (2 m) sin45° j - (2 m) cos45° k
= 1.4142 j - 1.4142 k (m)

@ 39y
T, = —Tpe sina = =(30 N) sin8° = -4.175 N
T, = Ty cosa
T, = T, sinf = Tye cosa sing = (30 N) cos8° sin30° = 14.854 N

T. = -1, cosf = =Ty cosa cosf = —(30 N) cos8° cos30° = -25.73 N
Tpe = 14.854 1 — 4.175j - 25.73 k (N)
@ WE
Ma = rap X Tre
= [1.4142 j - 14142 k (m)] X [14.854 i - 4,175 j - 25.73 k (N)]
= [(1.4142)(-25.73) - (-1.4142)(-4.175)]1 i + [(-1.4142)(14.854) - O] j
+ [0 - (1.4142)(14.854)] k (N - m)
=-423i-21.0j-21.0k (N-m)
R B34« OFE 7,50, 7,0, 7,<0, 2z} @9 AZA4%e T3
TAZS o)) 5 (748, M, <0, M,<0, M.<0, 7 HZEFo] #et RwlE9] )

3.30 Tpe = 30N, My =-4231-21.0j-21.0k (N-m)
S; given Tye, Ma , required d M; A=A %=(F.B.D.)
= My = Tpod

A M, = V(=423 +(—21.0)* + (- 21.0)> N - m

= 51.68 N-m
My  5168N-m _
d = Too = 30 N = 1.7228 m
= d =1.723 m

R; ZWE = =278 x 3 A7]

=l
T 2AAY d < 1y (ryp = VO+(1.4142)° + (- 1.4142)> m = 2.00 m)



[3.274]

3.55 Si Typ = 230 N, M; A& =(F.B.D.)
Myp =7 Y
= F ADol| #3 ERE B,
= Ayp Or X Tgp | \\\
A; @ S1AHH /
rea = (525) 1+ (=350) j + (1425) k (mm)

= 0.5251-0.350j + 1.425 k (m)

@ AUEE a7 A9 pol A% s

BC = 1/1200®+900> mm = 1500 mm
BE _ 1125 _
BC ~ 1500 0700

= 0.750(1,200 mm) = 900 mm, y = 2,400 mm, z = 0.750(900 mm) = 675 mm
ree = (625 = 900) i + (=350 — 2,400) j + (1,425 - 675) k (mm)
= (-375) 1+ (-2,750) j + (750) k (mm)

dpp = % 375)% + (- 2,750)2 + (750)? mm = 2,875 mm
Aor = 55 875 (-375) i + (-2,750) j + (750) k
Ter = Tpr Apr

230N

2.875 [(-375) i + (-2,750) j + (750) k]

= -30.01i-220j + 60.0 k (N)

D@ Ma = rea X Ter
[0.525 1 - 0.350 j + 1.425 k (m)] X [-30.01i - 220§ + 60.0 k (N)]
[(-0.350)(60.0)-(1.425)(-220)] i + [(1.425)(-30.0)-(0.525)(60.0)] j
+ [(0.525)(-220)-(-0.350)(-30.0)] k (N - m)
29251 - 74257 -126.0k (N -m)

@ AD = (1,200 mm)?+ (— 300 mm)? + (900 mm )?

Ay = L200mm)i +1(;220$$$)1+(900 mm)k _ () 7644 i ~ 01961 ] + 05884 k

1,529.7 mm

@ Myp = Agp - Ma = Xjp - (rma X Tip)
=(0.7844 1 - 0.1961 j + 0.5884 k) - [29251 - 74.25j - 126.0 k (N - m)]
= (0.7844)(292.5) + (-0.1961)(-74.25) + (0.5884)(-126.0) = 98.50 (N - m)

> My, = 169.9 N - m
R(#AG ] B}Ed) + (FFE Ma Aldtel AbEE 7 e AXIY rpa, rep, tea, tep 5 AH)

T(AIe] o)) ; (7FE, M, p>0, A ADol #3F 2wl E o] 1kak)



[3.34]

3.82 P =250 N, a =30° B =60° dyp=02m dg =03m
S; P =250 N ~60°
22k 57 d-9-9 A

=

M; A& A =(F.B.D.)

A; (@) ZF = Fg =P

= PFgp= 250 N %60°
YSM, = M,y

= - dBC P
-(0.3 m) (250 N) = -75.0 N+ m
= Mg =750N-mf(

(b) XF = Fy + Fg =P
XF,; Fy cos¢ + Fpcosgp =0
=  (Fy+ Fp) cos¢p =0
= Fy+Fp =0, B cosg =0
XF, F,y sing + Fp sing = P
= (F,+ Fp) sing = P

= Fyt+Fy +0, cosgp =0 = ¢ =90°

= FA+ FB = p @
ZMBy dAB FA = _dBC P @
dpe 300 mm
= = - — = - = -
@ F, . P 200 mm (250 N) 375 N

O = Fz=P-F, =(@50N) - (-375 N) = 625 N
= Fy= 375N ~60.0°, Fz= 625N ~60.0°

R(FA ] BEA) ; OF, I=M, A IS M, S ¥aEtE? )

T(Ae] ou)) ; O, (=M, &2 )
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[4.14]

4.33 S; known ; P=90N —, ¢a=3cm, b=12cm, d =7 cm
unknown ; 7, D M; A& A =F.B.D.)

= HUE HY o HFP, vy FF 1&2
TEB <
— |V
A, c=b-a=02cm - Bcm =9 cm Dy A
5 12 T
Tpp = Typ = T, Typ = ET Typ, = 13T < D, . b
(a) +1=M, = 0 ;
a Ty + ¢ P~c Typ, —d Typ =0 >
5 12 | d | P
:>CLT+CP_C§T_CZET—O
5 T= -0 P=— (192““) (90 N)
ECJFECZ_G ﬁ(9 cm)+§(7 em) — (3 cm)
=(1.3) O0 N) = 1170 N = T=1170 N
(b) =»XF, =0 ;
D, + P~ Tgg = Typ =0
5 18
5> D, =T+ T~ P= 121170 N) - (90 N) = 720 N
12F, =0
D, + Typ =0
= _E = —E = —
= D, = 3 T 13 (117.0 N) 108.0 N
D= /D2+D? = V(120 N> +(—108.0 N)* = 129.80 N
. D _, —108.0 N ,
_ 12y _ 1 _ 1(_ - _ o
f = tan D, tan 2.0 N tan (=1.500) 56.3
= D = 129.8 N \56.3°



445 m =175 kg, C=600N, a=15°, a=36m, b=45m M < 500N-m
S; WhE 8 1&3(AA A, = M; A=A %=(F.B.D.)
3ol HE mWE 33 R
8]
+7ZMA =0 \
C
A, AD =15 m AB = 3.6 m
BD = y1.5°+3.6° m = 3.90 m W
AD _ 15m _ Yy |©
BD  390m 0.3846 A,

M:M(\OE]UH’TmaX
+ISM, =0; -M+ a T, -b C, =0

xr

AD ~
= M+a(ﬁT) b C cosa =0

bCcosa + M _ (4.5 m) (600 N) cosl5° + (500 N - m)

- T= AD - (3.6 m) (0.3846)

BD
M:M/)OE]HH’Tmin
+)SM, =0; M+ a T, -bC =0

xT

a

AD ~
= M+a(ET) b C cosa =0

b Ccosa — M (4.5 m) (600 N) cos15° — (500 N - m)

= T = =

AD (3.6 m) (0.3846)
“"BD
= T...=2240N, 7T, =1522N

R; (e: ZF, =& ZF, ¢ 8%&7)

T (el 77 T, < T<T,,, °IH?)

2,244,7 N

1,522.5 N



[4.27 ]

4.65 P = 250 N,

S % e WA, A Ao WY, vy 592
A el Agalel 3 HolA W, 3 A
_ e _ 60mm _
A; tana = ] 100 0.6
= « = tan 1(0.6) = 31.0°
b _ 60 mm _
tang “e—a - 90m 0.667

= = tan '(0.667) = 33.7°
6 = 90° - 33.7° = 56.3°
v =90° + 31.0° = 121.0°

a=30mm, b = 60 mm, ¢ =40 mm, d = 100 mm, e = 60 mm

M; AHFEA=F.B.D.)

¢ = 180° - p - 4 = 180° - 33.7° - 121.0° = 25.3°

= 5014 N

B _ P
siny sing
_ siny _ sinl121.0°
= = =2 = > sery
B=r sing (250 N) sin25.3°
= B =501 N ~56.3°
D _ P
sinf sing
sinf sin33.7°
BN = = 2991
p=r ing (250 N) sin25.3°

= 3246 N

= D =325 N \31.0°




