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8–3.
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SOLUTION
Equations of Equilibrium: The normal reactions acting on the wheels at (A and B)
are independent as to whether the wheels are locked or not. Hence, the normal
reactions acting on the wheels are the same for both cases.

a

Ans.

Ans.

When both wheels at A and B are locked, then 
 ecniS dna

the wheels do not slip. Thus, the mine car does 
not move. Ans.
+ FB max = 23.544 kN 7 10 kN,

1FA2max1FB2max = msNB = 0.4142.3162 = 16.9264 kN.= 6.6176 kN
1FA2max = msNA = 0.4116.5442

NB = 42.316 kN = 42.3 kN

NB + 16.544 - 58.86 = 0+ c ©Fy = 0;

NA = 16.544 kN = 16.5 kN

NA 11.52 + 1011.052 - 58.8610.62 = 0+ ©MB = 0;

The mine car and its contents have a total mass of 6 Mg and
a center of gravity at G. If the coefficient of static friction
between the wheels and the tracks is when the
wheels are locked, find the normal force acting on the front
wheels at B and the rear wheels at A when  the brakes at
both A and B are locked. Does the car move?

ms = 0.4

Ans:
NA = 16.5 kN  
NB = 42.3 kN
It does not move.
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Ans:
NA = 16.5 kN  
NB = 42.3 kN
It does not move.

*8–4.

The winch on the truck is used to hoist the garbage bin onto
the bed of the truck. If the loaded bin has a weight of 8500 lb
and center of gravity at G, determine the force in the cable
needed to begin the lift. The coefficients of static friction at
A and B are and respectively. Neglect
the height of the support at A.

mB = 0.2,mA = 0.3

SOLUTION
a

Solving:

Ans.

NB = 2650.6 lb

T = 3666.5 lb = 3.67 kip

T(0.5) + 0.766025 NB = 3863.636

- 0.2NB sin 30° = 0

+ c ©Fy = 0; 4636.364 - 8500 + T sin 30° + NB cos 30°

T(0.86603) - 0.67321 NB = 1390.91

- 0.2NB cos 30° - NB sin 30° - 0.3(4636.364) = 0

:+ ©Fx = 0; T cos 30°

NA = 4636.364 lb

+ ©MB = 0; 8500(12) - NA(22) = 0

G

12 ft10 ft BA

30

Ans:
T = 3.67 kip
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8–5.

The automobile has a mass of 2 Mg and center of mass at G. 
Determine the towing force F required to move the car if 
the back brakes are locked, and the front wheels are free to 
roll. Take ms = 0.3.

Solution
Equations of Equilibrium. Referring to the FBD of the car shown in Fig. a,

     S+ ΣFx = 0;  FB - F cos 30° = 0 (1)

     + cΣFy = 0;  NA + NB + F sin 30° - 2000(9.81) = 0 (2)

  a+ΣMA = 0;  F cos 30°(0.3) - F sin 30°(0.75) +

 NB (2.5) - 2000(9.81)(1) = 0 (3)

Friction. It is required that the rear wheels are on the verge to slip. Thus

 FB = ms NB = 0.3 NB (4)

Solving Eqs. (1) to (4),

 F = 2,762.72 N = 2.76 kN Ans.

 NB = 7975.30 N NA = 10, 263.34 N FB = 2392.59 N

Ans:
F = 2.76 kN

F

0.75 m

30�

0.3 m 0.6 m
G

A

C

B
1.50 m1 m
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*8–16.

SOLUTION
Free - Body Diagram. Since the weight of the man tends to cause the friction pad A
to slide to the right, the frictional force FA must act to the left as indicated on the
free - body diagram of the ladder, Fig. a. Here, the ladder is on the verge of slipping.
Thus, .

Equations of Equilibrium.

a

Ans. u = 52.0°

 soc u - 0.4 sin u = 0.3

 + ©MB = 0;    180(10 cos u°) - 0.4(180)(10 sin u°) - 180(3) = 0

 + c ©Fy = 0;   NA - 180 = 0    NA = 180 lb

FA = msNA

The 180-lb man climbs up the ladder and stops at the position
shown after he senses that the ladder is on the verge of
slipping. Determine the inclination of the ladder if the
coefficient of static friction between the friction pad A and the
ground is .Assume the wall at B is smooth.The center
of gravity for the man is at G. Neglect the weight of the ladder.

ms = 0.4

u

G

A

B

10 ft

3 ft

u

Ans:
u = 52.0°



772

© 2016 Pearson Education, Inc., Upper Saddle River, NJ.  All rights reserved. This material is protected under all copyright laws as they currently 
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher. 

8–25.

SOLUTION

a

Ans.d = 26 cos 59.04° = 13.4 ft

u = 59.04°

+ ©MA = 0; 30(13 cos u) - 9 (26 sin u) = 0

NB = 9 lb

:+ ©Fx = 0; NB - 9 = 0

FA = (FA)max = 0.3 (30) = 9 lb

NA = 30 lb

+ c ©Fy = 0; NA - 30 = 0

A

d

B

26 ft

The uniform pole has a weight of 30 lb and a length of 26 ft.
Determine the maximum distance d it can be placed from
the smooth wall and not slip. The coefficient of static
friction between the floor and the pole is .ms = 0.3

Ans:
d = 13.4 ft


