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400 N
B
Fy o 800 N
0.75 m - i______l
> P o -
qu = (.25 m A,‘ﬁi | - .FB
2m+2m
TNC A, —TNI, = 400N
b
© (b)
Equations of Equilibrium and Friction.
L3F =0 P—Fy—F.=0 (1)
+13F, = 0; N-—400N =0 (2)
C+IM-=(; —P(0.25m) + Fg(lm) =0 (3)

: (B wie 37 YoC e 35 sg0all)

(Post Slips at B and Rotates about C.) This requires F, = u-N-and

Fy = pyNg: Fy = 02(400N) = 80N
Using this result and solving Egs. 1 through 3, we obtain
F = 320N
Fr = 240N
No = 400N

Since Fr = 240N = pucNe = 0.5(400 N) = 200N, shipping at C
occurs. Thus the other case of movement must be investigated.

e Eakes Y ols Fo = 240N > peNe = 05(400N) = 200N, g,
caald Wl jlas ) ey 8T C

(B e 35 Yo C oie 37 sgeall)
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(Post Slips at C and Rotates about B.) Here Fp = uzNp and
Fe = pcNe; Fe = 0.5N¢ (4)
Solving Egs. 1 through 4 yields
P = 267N Ans.
Ne = 400N
FC = 200N
Fy = 66.7TN

Obviously, this case occurs first since it requires a smaller value for P.

0239 Bgicall (s Y (698 ! 2 (3) Ul

100N

ﬁg\
Kl

W=40N

w, =09
(b) =06

S00M

500N
1 5
F]
W=200MN
e =03
g = 0.2
(a)
LSF =0
4
(E)mnm — F =0.F = 400N
+12F, = 0

3
N = 200N - (§>{5|JDN} =0,N=500N
F,.. = 03(500N) = 150N < 400 N
Slipping F = p,N = 0.2(500N) = 100N Ans.
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) LIF =0
4
E{IUGN} —F = F' = 80N
+12F, =0

3
N — 40N — (5){11]11&1) =0;N = 100N
Fpw = 0.9(100N) = 90N > 80N
F=F =8N

&gk s al aUIM ajall w2 (4) s

100N

Smooth

Ny
Require F, = 0.1N,
+13F, =0 N, — 100N =0
N, = 100N
Fy = 0.1(1I00N) = 10N
C+EMy =0 —M + (I0N)YIm) =20
M =10N*m
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ps= 0.215l]lg

F8-2.  C+3M,=0:
N,(3) + 0.2N,(4) = 30(9.81)(2) = 0

N, = 154.89 N
f3F,=0; P- 15489 =0
P=1548N = I55N Ans.

s (31 Oy Jlidat (,Siay G P Aelac¥) 59511 w2 (6) Alins
oo IS O GoSad! SIS el Kg-50 Le@liS (ndgive by
ps=0.25 Lol (ndgivall
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F8-3. Crate A
+15F, = 0; N, — 50(9.81) =0

Ny =490.5N
LEIF, =0; T—0254905 =0
T=12262N

Crate B

+12F, =0; Ng+ Psin30° — 50(9.81) = 0
Ng = 490.5 — 0.5P

ZIF, =

Pcos 30° — 0.25(490.5 — 0.5 P) — 12262 =0
P=24TN Ans.

F ol 898wl .G e LEliS 5550 « Kg2000 48 13 dye 3(7) @l
D lmally dloyd Wl (3 Aalstl cMmall ColS 13) ¢ &pall Clsymezl 2o DU
P =0.3KY1 alas. 48,21 5, Aaladl

Lyall SIS G3lgadl Aslang gSud| O3lgall c¥alas casS: S
SN eldy e dalsl cMxall Hlaely
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SOLUTION
Equations of Equilibrium. Referring to the FBD of the car shown in Fig. a,
L3k =0, Fy-Foos30°=0
+18E,=0; Ny + Ng+ Fsin30° = 20000981) = 0
C+IMy =0 Foos 30°(03) = Fsin 30°(0.75) +
Ng(235) = 20000981)(1) = 0
Friction. It is required that the rear wheels are on the verge to slip. Thus
Fy = u,Ng = 03Ny
Solving Eqs (1) to (4),
F=276LT2N = 276 kN
Np = MI530N N; = 1026334N  Fy = 2392.59N

(1
2)

3)

4
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200 N
Case I
¥
VOs1 N .
\ -
oo T=myg
=
200
Case I1
|EF, = 0] N-9B8leos20°=0 N=0922N
(Fo = uN] F,.. = 030(922) = 2TTN
|ZF, = 0] my(9.81) — 277 - 9Bl sin20°=0 my=0624 kg Ans,
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|EF, =0]  mgl9.81) + 277 - 981 8in20°=0  mgy=6.01kg Ans.

Thus, mg may have any value from 6.01 to 62.4 kg, and the block will remain at

rest.
In both cases equilibrium requires that the resultant of F,, and N be con-

current with the 981-N weight and the tension T.

& Ggivall A ol U1 (eKg 62.4 9Kg6.01 cyumy aLiST) @b 7 19 G
GsSeudl daag

deg Bue (o e wiiud 300 Ib AlS ld I 5,81 (9) U iluws
Jolan 8 13]¢ 8, el ymes Llud LUl 5981wl A e Wil
SeSadl S|

. 0.3= sl Llas 18Ky 5,51 on
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SOLUTION
Equations of Equilibrium. Referring to the FBD of the spool shown in Fig. a,
HIF=0; P-Ny-F=0 (83}
+12F, =0 Ng—F,-300=0 (2)
C+SM, =0;  P(1) = Fy(3) = F,(3) =0 3)

Frictions. 1t is required that slipping occurs at A and B. Thus,

Fy = uNy=025N, )
Fg = uNg = 025N, (5

Solving Egs. (1) to (5),
P = 1350 1b Ans.

Ny=12001b Ng=6001b F, =300lb Fz=1501lb
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