AZHHl 20| MI2& (202291)

ol
Je
i

[2.14]

29 S; Ty, =3 kN, B =230, R=48kN —

known @ 7T,5, 3, R, unknown @ T, «
= 27 (trigonometry) sine &2], cosine &2 Al-g&3lo] 3o A

ot
22

M; AH-EA %= (F.B.D.), Z+s (force triangle)

TAB TAC

A; &8 1,, (cosine &2)

Ti = Tiy + R - 2 Ty R cosf
= (3 kN)? + (4.8 kN)? = 2 (3 kN) (4.8 kN) cos30° = 7.098 kN?

Ti0= V7.008 kN? = 2.664 kN . Tro = 2.66 kN
A% o (sine &2))
TAB TAC . TAB . 3 kN )
= = = - _ 9 KN o _
sina sing sina = =5 sinf = oy Sins0” = 05630
= «a = sin"'(0.5630) = 34.26° N o = 34.3°

g, =" T, ALkl sine 32 ti4l cosine

A% a5 A9 Tye Y 9A 72 5 gle o)

T; (A¥9] ofn] A=)
UHE, Bla 9 T, <T,p o 9FA)



[2.274]

2418, P=50N, Q=75N, a =25 3= 35° ~ = 65°
known @ R direction = BC (R, = 0), unknown : 7, R

S AZRE ol 9@ do) T

oXx, <

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

=5+ 5 - 90°
¢ = 90° - (a+ )

35° + 65° - 90° = 10°
90° - (25°+35°) = 30°

A; R, = ZF, = Ty, sinf + P cosf + @ sing
R, =XF, = -T o cosf + P sinf + @ cos¢

(@) R, =0=-T,,cosf + P sin + @ cos¢
_ 1 . _ 1 . o o
= Tyo = p— (P sinf + @ cos¢) TE [(50 N) sin35° + (75 N) cos30°]
— 1 = =
= 5= (9363 N) = 9508 N N Tio= 951N

(b) R=R, = Tyo sinf + P cosB + @ sing
= (95.08 N)sinl0° + (50 N) cos35° + (75 N) sin30° = 94.97 N
= R, = 950 N

T; (A3e] oJn] A=)
(7FE, R, >09] ¢m], =& R =09 9|1])



[2.34]

2.46 P =500 N, o =60° pg=45° ~ = 25°
S; known P, «, 8, v, unknown 7. Tge

440 WY TA > AZ4AY P wE Y 44E Py

M; AHrEA%= (F.B.D.) 3] A7+ (force triangle)

6 = 180° - (a+ )

= 180° - (60°+45°) = 75°
Y =a -y

= 60° - 25° = 35°
¢ = 180° - (+ )

= 180° - (75°+35°) = 70°

A <1 A7 RS
SF, =0; -P cosa — Ty cosB + Tyo cosy =0 SUNC))
XF, =0; -P sina + Ty sin + Tpo siny =0 e

(a) Mxsiny - @Xcosy
-P (cosa siny - sina cosy) -7, (cosB siny + sinf cosy) = 0

. Ps1n(oz—7) = (500 N) S%l’l(ﬁo —925°)

sin(B+7) sin(45° +25°) = 3052 N

> T, = 305 N

1
b = Ty = — (P cosa + T, cos
( ) @ BC COS’}/( « AC ﬁ)

= %[(500 N) cos60° +(305.2 N) cos45°] = 514.0 N
c0s25
= Tge = 514 N
<OFR2 3 A

Tye _ Tpe _ P
siny sinf sing

_ psiny _ sin35 " _ _
(@ Tyo=P Sing (500 N) <in 70" 305.2 N = T,0 =305 N

sinf sin75°

= = = = =

(b)) Tye Psin(b (500 N) Sin70° 514.0 N Tpe = 514 N

R; (A9 1A A=)
74, 7 7FA W vl

T; (A3e] ofn] A=)
O+, Tye<Tpe 2 ©l4)



[2.474]

2.89 Tys = 408 N, A4(0, 480, 0), B(-320, 0, 360) mm
S; known Ty, A, B M; AEA%= (F.B.D.)
unknown (7p4),, (Tp4),. (Tp4).
(

)
S B4 e AR (F A3 Y 2]

Asd, = xz4—z5=[0-(-3200] mm = 320 mm
d, = y4s—yp = (480 - 0) mm = 480 mm
d, = z,— 25 = (0 - 360) mm = -360 mm

dgs = \Jd2+d>+d? = V(320mm)* + (480 mm)* + (—360 mm)® = 680 mm
_ 1 g0 . L g
Api = g 3201+ 480§ - 360 k) = -—(Bi+ 12§-9K
= -0.4706 i + 0.7059 j + 0.5294 k
Tea = Ty Agy = (408 N) %7(81+ 12§ -9k = (192i+ 288 - 216k N

= (Tpa), = 192 N, (Tpy), = 288 N, (T,). = -216 N

R; (49 gd4d M=)
(7FR, szbell A e o] WaF, = Ap el A7 = D

T; (A3te] ov] H%)
Oha, 7 R REe) ou)



[2.54]

2.120 W = 300 N,

S;

R; (49 g4 M=)

T; (23] ofn| M=)

a = 30°,

known W, «, 04, 05, 0,

unknown  Tph4, Tpp Tpe

= FAA Fe AR (U4E o)
. FBDISIA 5F, =0, P - W=0

= P = W= 300N
FBD29] A
(TDA)y = _TDA COS«, (TDA)h, = TDA sina
(Tpy), = —(Tpy), sinf, = —Tp, sina sinb,
(TDA)Z = (TDA)}L COSHA = TDA Sil’la COSQA
(Tpp), = ~Tpp cosa, (Tpp), = Tpp sina
(Tpp), = (Tpp), cosly = Ty sina cosfy
(TDB)Z = (TDB)/I, Sil’l@B = TDB SinO{ SinHB
(TDC)y = _TDC COS«, (TDC)}L = TDC Sil’lO[
(The), = (Tpe), cosby = Tphe sina cosb,
XF=0 = P+ Tpa+ Tpog+ Tpc=0
SF, =0, (Tpy), + (Tpp), + (Tpe), = 0

6, = 50° 6, = 40°, 0, = 60°

M; FBD1
A
P
z VW T
FBD2 y
A
P
D
AN
/ \TDB\\

-Tpy sina sinf, + Tpp sina cosly + Tpo sina cosf, = 0

_TDA Sil’l@A + TDB COSQB + TDC COS@C = O
-Tp4 sind0°® + Tpp cosd0° + Tp, cosb60° =0

ZFy O, P+ (TDA)y + (TDB)y + (TDC)y =
Thy cosa + Tpp cosa + Tpho cosa = P

P _ 300N

Tpy + Tpp + Tpe =

COS«
S Ty, + Tpp + The = 346.4 N

SF, =0, (Tpy). + (Tpp). + (Tpe). =0

Tpy Sina cos@, + Tpp sina sinfz -

TDA COSGA + TDB Sil’l@B -

cos30°

Tpe sinfp- =0

- @

Tpe sina sinf, = 0

Tpy cosd0° + Tpp sind0° - TpHo sinb0° = 0
= 0.6428 Tp, + 0.6428 Tpp — 0.8660 Tphe = 0 SN E))

dHLAEA ©, @, @9 W =

Fg, W4

=<

(714,

Tpa + Tpg + Tpe > WSl °lH)

Tpy = 147.6N, Ty, = 51.3 N, Ty = 147.6 N



