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[2.14]
216 S; P =900 N, @ =600 N, o =30° g =45°
known @ P, @, o, 3, unknown : ¥ % (resultant) R® F 7|} Wk
= 279 (trigonometry) (sine &2}, cosine &2 93+ 3o 3HA
M; AH-EA %= (F.B.D.), 3] 22+s (force triangle)
~ =180° - g = 180° - 45° = 135°
A; &3¢ 37] (cosine &2))
R = pP? + Q2 - 2P @ cosy
= (900 N)? + (600 N)? — 2(900 N)(600 N)cos135° = 1,933,675 N?
= R = 1,390.6 N
ere o] Wt 7% (sine &4))
Q _ R Q@ . _ 600N ...
sing sine =  sin¢ L Siny 1.390.6 N sin135 0.3051
= ¢ = sin"1(0.3051) = 17.8°
0 =a+ ¢ =30°+ 17.8° = 47.8°
st8 R = 1,391 N ~247.8°
R, #A9 A 1=, el m7] At sine ¥4 thAl cosine ¥4 & AF&SE AL
T A3} AE (U}, a<<a+f, B<P+Q . 90°<~+<180° & W R>P, R>Q )



[2.274]

2.35S; P =100 N, @Q =150N, S§=200 N, «-=35° g=30°
known : P, @, S, a, 3, unknown : 32 (resultant) Re] 7|9} =gk

S AR Fol A% Yol §A

—> <

Ay v=a+ g =35+ 30° = 65°
R, = P cosa + ) cosy — S cosa
= (100 N) cos35° + (150 N) cos65° - (200 N) cos35°
= (81.92 N) + (63.39 N) - (163.83 N) = -18.52 N
R, = -P sina - @ siny - § sina
—-(100 N) sin35° = (150 N) sin65° - (200 N) sin35°
-(567.36 N) - (135.95 N) - (114.72 N) = -308.03 N
R=R, i+ R j=(-1852 N) i+ (-308.0) j

R = R+ R? = V(-1852 N)*+(—308.0 N)* = 308.6 N
7| _ 308.0N
|R,| 18.52 N
9 = tan '(16.631) = 86.56°
= R =309 N 786.6°

= 16.631
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[2.34]

263 W=200N, h =400 mm, =9 #AH 54 7=W, 6 =tan

S; known W, 7, h, , unknown P M;
A4 BY TA > AZAE P == 8 AR

21
F, =0,; -P+ Tcosf =0 = P = T cosf

(@ z =90 mm, 60 = tan_lm = 77.3°
90 mm
P = (200 N) cos77.3° = 4390 N = P =439 N
_ _ -1400 mm  _ 14
(b) x = 300 mm, 6 = tan 300 mm. tan 3
P=(200N)%=120N = P =120.0 N
<A 2 03] A
P = T cosf
@ z = 90 mm, 0 = tan ! 200 MM _ 57 a0
90 mm
P = (200 N) cos77.3° = 4390 N = P =439 N
_ _ -1 400 mm  _ a4
(b) z = 300 mm, @ = tan 300 mm tan 3
P=(200N)%=120N = P = 1200 N

R 3139 Bty (1, F b g el

T; A3 A= (OFE, zgkel whe ko))




[2.474]

277 T'= F=15kN, 1 =325m, 1, =28 m, 3 = 20°
S; known F, I, l,, 3, unknown Fy, Fy, F, 0., 6, 0,

= g3l do] AR (7= ol8)

X
z
s l 28 m
. H]— ‘t = _’(/ = =
A; EAA  cosh, ; 95 m 0.8615
= 6, = cos '(0.8615) = 30.51°
(a) F, = F cosf, = (15 kN) (0.8615) = 12.923 kN = F, = 12.92 kN j

F, = F sinf, = (15 kN) sin30.51° = 7.615 kN

F, = -F, cosp = —-(7.615 kN) cos20° = -7.156 kN =  F, = -7.16 kN i
F, = F, sing = (7.615 kN) sin20° = 2.604 kN = F, =260 kN k
(b) 6, = 30.5°
cosf, = fo | Z7TI6RN -0.4773 = 6, = cos (-0.4773) = 118.5°
v F 15 kN *
cosfl, = fo_ 260kN 0.17333 = 9, = cos 1(0.17333) = 80.0°

F 15 kN ‘

R; s o] BlgA OFg, B AAAA do W3

T: A5t AE OFR, @ Yol vEsh $g Zme Ws)



[2.54]

2.109 T,. =60 N

S; known T, FEE

= g3t g Az

, unknown 7,p Typ, W M;
4R (HE 18), BY

AlP=-Pj W=TWj
P+W=0 = -Pj+WwWj=0 = W=P

dyy = V(=320mm)? + (—480 mm)? + (360 mm )
= 680 mm

Aup =

\\\
1 . .
@( 320 i 480 j + 360 k)

~0.4706 i - 0.7059 j + 0.5294 k
Tap = TypAsp = Typ (-0.4706 i — 0.7059 j + 0.5294 k)

doc =

V(450 mm)? + (—480 mm)? + (360 mm)? = 750 mm
AAC -

750

= L(450 i- 480 j + 360 k) = 0.6000 i — 0.6400 j + 0.4800 k
Tac = TyeAse = (60 N) (0.600 i — 0.6400 j + 0.4800 k)

=(36.0 N)i—- (384 N)j+ (288 N) k

dyp = V(250 mm)® + (—480 mm)® + (—360 mm)®> = 650 mm
Aip = %(250 i - 480 j - 360 k) = 0.3846 i — 0.7384 j - 0.5538 k
Tap = Typ Aup =

Typ (0.3846 i — 0.7384 j - 0.5538 k)
>F=0-=

Tag+ Tac+ Tap+ P =0

SF = 0; -04706 T, + (36.0 N) + 0.3846 T,, = 0
ZEJ = O ) _07059 TAB - (384 N) - 07384 TAD + P = O
SF =0; 05294 T, + (28.8 N) - 0.5538 T,

@®
. ®
=0 6

0>0.5538 + (3x0.3846

= T,5=5440N

1
D = Typ =

[(-0.4706)(0.5538)+ (0.5294)(0.3846)1 7', , + [(36.0 N)(0.5538)+ (28.8 N)(0.3846)] = 0
0.3846

[(0.4706)(544.0 N) - (36.0 N)] = 572.0 N

@ = P =1(0.7059)(544.0 N) + (38.4 N) + (0.7384)(572.0 N) = 844.4 N
= P =844 N

R; #7ge] g3 OFE, F3telA 3o A7 E)
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