
Introduction to Mechanics for Engineers � Ruina & Pratap Ch 5 Section 5.4

5.4.1 For the bar shown which ones of
the following statements are true?

a) The two forces cancel so the ten-
sion is zero.

b) The two forces add so the tension
is 200N.

c) The tension is 100N�{.

d) The tension is *100N�{.

e) The tension is 100N�{ on the right
end and *100N�{ on the left end.
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Problem 5.1

Answer:

None are true. The tension is 100N.

Disclaimer:We have lost track of the many people who wrote these solutions.

They are not o�cial and have not been reviewed by the authors for correctness.
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5.4.4 A string is conceptually cut in half
by making free-body diagrams of the left
and right halves of the string. At the cut
on the left half of the string acts the force
50N�{. At the cut on the right half of the
string acts the force *50N�{. With two
di�erent forces acting on the two halves
how can one de�ne a single `tension'?

Q4.4.4 A string is conceptually cut in half by making free-body diagrams of the 
left and right halves of the string. At the cut on the left half of the string acts the 
force 50Ni.At the cut on the right half of the string acts the force -50Ni. With two 
different forces acting on the two halves how can one define a single ‘tension’? 

Solution: 

Tension (T) is scalar quantity!! The force vector at the cut can be expressed as  

 

it is      (the unit vector) which switches direction depending on which half rope 
we are looking at. 

Even though we have two different forces (-50Ni and 50Ni) acting on two halve, 
we can define single tension i.e. 50N in this case. 

The other way of looking at the problem: 

Let us conceptually cut a string in half and make FBDs, 

 

figure (Sol 4.4.4A ) 

 

Applying static force balance equation on both halves separately, we have 

for left half:    ΣF=0   50Ni + RXA= 0    RXA =-50Ni 

Similarly, for right half:  ΣF=0   -50Ni + RXB= 0    RXB =50Ni 

 

Figure (Sol 4.4.4B) 

Now, the external loading on the both halves is exactly same as seen from 
Figure(Sol 4.4.4B) 

Thus we can say same tension exist in both halves. 

Disclaimer:We have lost track of the many people who wrote these solutions.

They are not o�cial and have not been reviewed by the authors for correctness.
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5.4.7 Find the tension, shear force and
bending moment at C for each of the
structures below. There is no gravity. As-
sume dimensions if needed.

200 N

200 N200 N

200 N

C

0.5m 0.5m 0.5m

a)

100N300N

300N
C

20cm 20cm
20cm20cm

b)

100 lbf

200 lbf

100 lbf

200 lbfC
2 ′

2 ′

1 ′
c)

Problem 5.7

Disclaimer:We have lost track of the many people who wrote these solutions.

They are not o�cial and have not been reviewed by the authors for correctness.
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Disclaimer:We have lost track of the many people who wrote these solutions.

They are not o�cial and have not been reviewed by the authors for correctness.
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Disclaimer:We have lost track of the many people who wrote these solutions.

They are not o�cial and have not been reviewed by the authors for correctness.
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5.4.9 The tension in the bow-saw blade
BC is 250N. Find the tension, shear, and
bending moment at A.

A

CB

20 cm

Problem 5.9

Disclaimer:We have lost track of the many people who wrote these solutions.

They are not o�cial and have not been reviewed by the authors for correctness.
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5.4.10 Find the tension, shear and
bending moment at section C for each
of the structures below. And also at
D, if marked. Include gravity, assume
all bars are uniform with density of
(100N_m). Assume reasonable dimen-
sions as needed.

C 

1 m 
0.5 m 

C 0.5
 m

 0.5
 m

 

45o 

a) 

b) 

c) 

d) 

e) 

C 

0.5 m 

0.5 m 

C 

0.5 m 0.5 m 

C 

0.5 m 0.5 m 
1 

1 

Problem 5.10

Disclaimer:We have lost track of the many people who wrote these solutions.

They are not o�cial and have not been reviewed by the authors for correctness.
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Disclaimer:We have lost track of the many people who wrote these solutions.

They are not o�cial and have not been reviewed by the authors for correctness.
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Disclaimer:We have lost track of the many people who wrote these solutions.

They are not o�cial and have not been reviewed by the authors for correctness.
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Disclaimer:We have lost track of the many people who wrote these solutions.

They are not o�cial and have not been reviewed by the authors for correctness.



Chapter 5. 4. Internal. . . Introduction to Mechanics for Engineers � © 2026 Andy Ruina & Rudra Pratap Problem. . . 11

Disclaimer:We have lost track of the many people who wrote these solutions.

They are not o�cial and have not been reviewed by the authors for correctness.
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Disclaimer:We have lost track of the many people who wrote these solutions.

They are not o�cial and have not been reviewed by the authors for correctness.


