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[2.14]

2.18S;, ©Q = 120N, g =25°, R=160N 1
H}-3k)

known : @, 3, R, unknown : P(Z7], W3
= 279 (trigonometry) sine &2, cosine &2 Al-g&3lo] 3o A

=

ot

27+ (force triangle)
A

M; A=A & (F.B.D.),
4

R
A; 8 P29 7] (cosine ¥2)
P* = Q"+ R* -2 Q R cosp
= 5,198 N*

= (120 N)? + (160 N)* = 2 (120 N) (160 N) cos25°
= R=7210N

el B 7 (sine E4)
Q I , Q . 120N . .,
= = = — - - - —
sine sinf3 sina = &5 sinf = —=on sinz5® = 0.7034

= « = sin"10.7034) = 44.70°

0 =90° - a =90° - 44.70° = 45.30°
= P=721N ~45.3°

R; (I BdA) (UFg, &9l =17] Altel sine &4 WAl cosine &4 ARER

T; (Ao on]) (UFE, p<a = P<Q)

(2020%)

AH)



[2.274]

2.39 P=170N, @@ =85 N, §=110N
S; known @ P, @, S, &9 4% R, =0, unknown : o, ¥ A& R,
= AZPdE Foll o3 o A

=

M; ZH-EA% (F.B.D.)

A;
(@ R, = -P cosa + @ sina + §=0
= P cosa = @ sina + §
= P y1—-sin’a = Q sina + §
= P’ (1-sin*a) = (Qsina + 9)?

= Q251n2a + 2@ Ssina + 52

= (P QY sin®a + 2QSsina + (§7-PY) =0

= (170* + 85% sin®a + 2(85)(110) sina + (110* - 170%) = 0

= 36,125 sin’a + 18,700 sina - 16,800 = 0

= 1,445 sin’a + 748 sina - 672 =0

> sina = —2% ‘/37412;421’445)(_672) = -0.988, 04706  (sina > 0)
= o = sin'(0.4706) = 28.07° = a = 28.1°

(b) R, = P sina + @ cosa
= (170 N) (0.4706) + (85 N) c0s28.07° = 155,00 N = R, = 155.0 N

Ry (3] BdA) OFE, vhad R} vlashd oJwx]?,  sina = -0.988 ©]H?)

T; (A3} ou) OF, g9 W&, R BF —)



[2.34]
2.66 m = 200 kg

S; known W (= mg), 3, unknown P M; AHEA%= (F.B.D.)
Ao Hy £A4 = AAA8E Uy == 3 e Al !
Q P
A W = (200 kg)(9.806 m/s®) = 1,961.2 N . 3
tang = % - 0.3125 /
B = tan™'(0.3125) = 17.35°
P =qQ
<HRO1 A RS w
F, =0; Pcosa - 2@ sing =0 v
= cosa = 2 sinf = 2 sinl7.35° = 0.5965 !
a = cos '(0.5965) = + 53.38° Q
(@) o = +53.38° Q 8
XF,=0; Psina + 2Q cosg - W=20
w 1961.2 N
Z P o 2c0sF | sinB3.3s” +2cosi7asc | (233N N
= P =723 N ~53.4° P
(b) o = -53.38° w
XF,=0; Psina + 2Q cosp - W=20 v
- p= ua 19612 N = 17726 N

sina+2cosf  sin(—53.38° )+ 2c0s17.35°
> P =1773 N N53.4°

[ h=4 =

2Q _ P P %
sinf sinf

= sinfd = 2 sinB = 2 sinl7.35° = 0.5964 0%

= 0 = sin"'(0.5964) = 36.61°, 143.39°
(a) 6 = 36.61°
2Q

a =90° - § = 90° - 36.61° = 53.39°
v = 180° - (B+6) = 180° - (17.35° + 36.61°) = 126.04° J
P W _ sinf _ sinl7.35°

sinf = siny = P = WSI—H’}/ = (1961.2 N) m = 723.3 N

= P =723 N ~53.4°

(b) 6 = 143.39°
a =60 - 90° = 143.39° - 90° = 53.39°

v = 180° - (B+6) = 180° - (17.35° + 143.39°) = 19.26°
P _ W
sinf sinvy
> p= s o qgpro Ny ST 7730 N
siny sinl19.26
= P =1773 N \53.4°
Ry (#7389 B34, 714, 7 7HA % vl

T; (A9 ov]. 7}, Pol W& ~,

e

)



[2.474]

2.75 P =300 N, o = 20° g =40°

S; known P, «, (3, M;
unknown Fy, Fy, F,, 0,, 0,, 0,
S BRI RO AAAR (o8,
Bl @ y

A;
(@) P, = P cosa = (300 N) cos20° = 281.9 N
P, = P sina = (300 N) sin20° = 102.61 N

P.’IT = _Ph COSﬂ O
= —(102.61 N) cos40° = -78.60 N 0
P, = -P, sinf )

= -(102.61 N) sin40° = -65.96 N
= P, =-786N, P =282N, P, =-66.0N

z

P, —7860N _ 3 o _ .
(b) cosl, = 7 - 30N - 0.2620 = 9, = cos 1(-0.2620) = 105.2
0, = a = 20.0°
cosf, = D: _ 26596 N _ -0.2199 = 0. = cos’1(-0.2199) = 102.7°
z P 300 N ' z : '

R 34l 894 OFd, FAAR, SRR

T A AR Ghe, ¥ gRe] Yl we 4ol el



[2.54]

2123 WwW=376 N, P=Pi, Q=QKk

S; known W, Tup = T, (= 1), FxE M; C
unknown P, @

= It A 3o AR (3R ol8), HY

A W=-Wj z

= V(=130 mm)* + (400 mm)* + (160 mm )*
= 450 mm P

>\A3=H( 130 i + 400 j + 160 k) ‘

= -0.2889 i + 0.8889 j + 0.3556 k
Tag = TAyp = T (-0.2889 i+ 0.8889 j + 0.3556 k)

"W

dyo = V(=150 mm)® + (400 mm)® + (—240 mm)’ = 490 mm

Aic = M( 150 i + 400 j - 240 k) = 0.3061 i + 0.8163 j - 0.4898 k

Tac = TAye = T (-0.3061 i+ 0.8163 j - 0.4898 k)

>F=0= Tap+ Tact P+ Q+ W=0
=0 -0.2889 T - 03061 T+ P =0 @
= 008889 T+ 08163 7 - W =0 )
=0 0.3556 T - 04898 T 0+ Q =0 ®
@ = (0.8889 + 08163) T'= W = T = 5’77%5“; - 9205 N

@ = P =(0.2889 + 0.3061) 7 = 0.5950 (220.5 N) = 131.20 N
® = @ = (-0.3556 + 0.4898) T = 0.1342 (220.5 N) = 29.59 N
- P=1312N, Q=296N

R gl B9 OFd, el 9o 4744
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