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Problem

A 50-cm × 30-cm × 20-cm block weighing 150 N is to be moved at a constant velocity of 0.8 m/s
on an inclined surface with a friction coefficient of 0.27. (a) Determine the forceF that needs to be
applied in the horizontal direction. (b) If a 0.4-mm-thick oil film with a dynamic viscosity of 0.012
Pa•s is applied between the block and inclined surface, determine the percent reduction in the
required force.

Step-by-step solution

(a)

Draw the free body diagram of the block.

Comment

Consider the equilibrium of forces in y direction.
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Here, the frictional force acting on the surface is , coefficient of static friction is  the

normal force acting on the block is , the weight of the block is  and applied horizontal

force is 

Substitute 150 N for and 0.27 for 

Comment

Calculate the applied horizontal force.

Consider the equilibrium of forces in x direction.

Substitute 177.02 N for  and 0.27 for 

Hence, the required horizontal force to be applied is .

Comment

(b)

An oil film of thickness  and dynamic viscosity of  is introduced between the
block and surface.

Draw the free body diagram of the block showing the oil film.

Comment
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Calculate the area of contact (shear area) between the oil film and block

Here, the length of the block is  and breadth of the block into the paper is .

Substitute 50 cm for and 20 cm for 

Calculate the shear force acting on the block.

Here, dynamic viscosity is , area of shear is , velocity of the block is , and thickness of

the oil film is 

Substitute for , for 0.8 m/s for  and for 

Comment

Consider the equilibrium of forces in y direction.

Substitute 150 N for and 2.4 N for .

Comment

Consider the equilibrium of forces in x direction.

Substitute 160.5 N for and 2.4 N for 

Thus, required force with oil film, is .

Comment

Calculate the percentage reduction in applied force.

Step 5 of 8

Step 6 of 8

Step 7 of 8

Step 8 of 8

 Textbook Solutions Expert Q&A Practice Study Pack 

javascript:;
javascript:;
javascript:;
https://www.chegg.com/study
https://www.chegg.com/study/tbs
https://www.chegg.com/study/qa
https://www.chegg.com/study/v2/practice


4/29/2021 Solved: A 50-cm × 30-cm × 20-cm block weighing 150 N is to be m... | Chegg.com

https://www.chegg.com/homework-help/50-cm-30-cm-20-cm-block-weighing-150-n-moved-constant-veloci-chapter-10-problem-20p-solution-97800774… 4/4

COMPANY

LEGAL & POLICIES

CHEGG PRODUCTS AND SERVICES

CHEGG NETWORK

CUSTOMER SERVICE

 

© 2003-2021 Chegg Inc. All rights reserved.

Recommended solutions for you in Chapter 10

See more problems in subjects you study

Was this solution helpful?

Hence, the percentage reduction in the applied force when the oil film is used is .

Comment

78 0

Chapter 10, Problem 21P

Consider the flow of a
fluid with viscosity μ
through a circular pipe.
The velocity profile in the
pipe is given as u(r)=...

See solution

Chapter 10, Problem 39P

A 1.2-mm-diameter tube is inserted into an
unknown liquid whose density is 960 kg/m3, and it
is observed that the liquid rises...

See solution
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