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SOLUTION

Free-Body Diagram. As shown on the free-body diagram, Fig. 8-9b,
the frictional force F, must act to the right since impending motion at A
is to the left.

Equations of Equilibrium and Friction. Since the ladder is on the
verge of slipping, then F; = p N, = 0.3N,. By inspection, N, can be
obtained directly.

+13F, = 0; N, — 109.8)N =0 N, = 98.IN
Using this result, F; = 0.3(98.1 N) = 29.43 N. Now Ny can be found.
L3F =0 2943N — Ny = 0

Np =2943N = 294N Ans.

Finally, the angle # can be determined by summing moments about
point A.
C+3IM, =0,  (2943N)(4 m)sinf — [1009.81)N]J2 m)cosf = 0
sin
= tanf = 1.6667
cos

f = 59.04° = 59.0° Ans.

Buiius <200N/m Laylude dejge Ugas old Ludleio e : (2) Uluw
C 9B wic igSud| I Jolas (€13] BC 390 (JeB e

A (% '
ol -

4m

(a)

RRRRRRRRRS

el ASewy ol (39 Jleals

200 N/m

B

}().75 m
(.25 mP

https://manara.edu.sy/



https://manara.edu.sy/

Y

deola
floll
Gob oo ol pull lalasee JSA) ot el pusd) balases -1
NB = alaail aie Jaall s, Lyad A daaill Joo agiall Clus
S sganll poedl quedl Ialases @) de il sda pseiud 400N
Sy (FBFCNC,P ) dan i Jealell ool azes JSad1 1 ) Slasdls .C
O3l Aalae ) A8LSIL O3ls5 ¥ slae M LLS 33,k (1o Lelu

Cakadll 9iB Anaill wie ) dadas S50
Iy Ol gl ¥ olas -2

T 800 N
075m o
d—p I :
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Equations of Equilibrium and Friction.
HKIF, = 0 P—F,—F-=0 (1)
+13F, = 0; Ne— 400N =0 (2)
C+EIM,. = 0; —P(0.25m) + Fg(lm) = 0 (3)
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(Post Slips at B and Rotates about C.) This requires F, = u-N-and
Fgp = pgNg; Fyp = 0.2(400N) = 80N
Using this result and solving Egs. 1 through 3, we obtain
P = 320N
F-= 240N
Ne = 400N

Since Fr = 240N = ucNe = 05400 N) = 200N, slipping at C
occurs. Thus the other case of movement must be investigated.

s Gy YN ols Fo = 240N > pueNe = 05(400N) = 200N, .5,
sl Al Hlas ) ey e C
(B aue 350 ¥y C e 350 dgaall)

(Post Slips at C and Rotates about B.) Here Fy < uzNp and

Fe = pcNe; Fe = 0.5N¢ 4)
Solving Egs. 1 through 4 yields
P = 267N Ans.
No = 400 N
Fe = 200N
Fy = 66.7N

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

u'a_;}’\j Bgdia]l (o KGN ($98 w11 (3) Ul

100 N 500N
N N
3 . 3
W =200 N
W=40N
=03
py =09 pi = 0.2
(b)  px=06

(a)
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SF =0

(%){SG{IN] - F =0,F = 400N

+13F, = 0;

N — 200N - (%){SHDN} =0,N = 500N

F... = 03(500N) = 150N < 400 N

Slipping F = p,N = 0.2(500 N) = 100 N Ans.

b

) HIF =0
4
E{IUUN} -~ F' =0;F =8N
+12F, =0

3
N = 40N = (E){l{]ﬂﬂ] =0;N = 100N
Fpoo = 0.9(100N) = 90N > 80N
F=F =8N

gl Sy pil UM 50l s 2 (4) Wlio

100N
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Require Fy, = 01N,
+12F, =0 N, = 100N =0
' N, = 100N
Fy = 0.1(100N) = 10N
C+EMy=0: —M + (I0ON)X1m) =0
M=10N"m

LYY (aKg 30 ()59 Ausyle ad P 2 iiadl 5580l sl 2 (5) Wl
o2 O GeSad! 8N Jalaag ¢ yudolB Anaidl wie S|
Jps= 0.2Ls5L=dlg

F8-2 C+3Mp=0;
N4(3) + 0.2N,(4) — 30(9.81)(2) = 0

N, = 15489 N
SIF,=0; P— 15489 =0
P = 1548 N = 155N Ans.
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F8-3. Crate A
+13F, =0: N, — 50(9.81) = 0

N, = 490.5 N
S3F, =0; T — 0.25(490.5) =0
T = 122.62N

Crate B

- T'.EF_H =10, Ng+ Psin30° — 50(981) =0
Ng = 4905 — 0.5P

LIF =0

Pcos 30° — 0254905 - 05P) — 12262 =10
P=24TN Ans.
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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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Case I
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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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[5F.=0]  mg981) + 277 - 981sin20°=0  my=6.01 ke Ans.

Thus, my 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 951-N weight and the tension T.

& Ggivall A ol U1 (eKg 62.4 9Kg6.01 cyumy aLiST) @b 7 19 G
GsSeudl daag
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ZFx=O,P—NA—FB - 0,(1)
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ZFy = 0,Nz — F, — 300 = 0, (2)

> P() =~ F(3) ~F4(3) = 0,(3)
B sAdic 3¥5¥ o> llaz, : CIISzsY]

(5) d1 (1) oo Mslall o oo e

P=1200Ib,
NA=600Ib,NB=600Ib,FA=300Ib,FB= 150Ib
3001p
i \f
<
= Na
it = o
F
Ne
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