
Introduction to Mechanics for Engineers � Ruina & Pratap Ch 7 Section 7.1

7.1.1 Find the force F required to push
the massless block by 1 cm to the right if
k = 500N_m.

k k

F

A

Problem 7.1

Answer:

10N

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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7.1.2 A force F = 20N is applied on the
massless block shown in the �gure. Find
the displacement of the block for equilib-
rium if k = 100N_cm.

k

k

k/2

F

A

Problem 7.2

Answer:

0:08 cm

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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7.1.3 Anetwork of relaxed springs holds
a massless block as shown in the �g-
ure where k

1
= 100N_cm and k

2
=

400N_cm. If the block is pushed to the
right by 2 cm, �nd the force F to hold the
block in equilibrium.

k1
k1

k2

k2F

A

Problem 7.3

Answer:

1160N

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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7.1.4 A block of massm = 300 kg hangs
from the ceiling with the help of a net-
work of springs in series and parallel as
shown. Taking k = 20 kN_m and g =
10m_s2, �nd the stretch in the two side
(the left and right) springs.

k
2k

2k
k g

m

Problem 7.4

Answer:

5 cm

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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7.1.5 For the arrangement of springs
shown in the �gure, k

1
= 50N_cm and

k
2
= 100N_cm. Find

a) the equivalent spring sti�ness of
the arrangement,

b) the displacement of the block if a
force F = 50N acts on the block.

k1 k2 k1 k2

F
A

Problem 7.5

Answer:

k
e
= 66:7N_cm; � = 0:75 cm

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.



6 Chapter 7.1. Springs Introduction to Mechanics for Engineers � © 2026 Andy Ruina & Rudra Pratap Problem 7.1.7

7.1.7 Amassless block is held in position
by a network of springs shown in the �g-
ure. If the block is displaced to the right
by 1 cm from the relaxed position of the
springs, a force of F = 50N is required to
keep the block in equilibrium. Find the
value of k.

k k
2k 2k

2k 2k
F

A

δ

Problem 7.7

Answer:

k = 20N_cm

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 7.1. Springs Introduction to Mechanics for Engineers � © 2026 Andy Ruina & Rudra Pratap Problem 7.1.8 7

7.1.8 A box weigh-
ing 1000 N is hung from the ceiling using
a network of springs, each with sti�ness
k = 500N_cm. Find the stretch in each
spring.

k

k

k
k

k
g

m

Problem 7.8

Answer:

Middle spring: � = 1 cm; side-springs

� = 0:5 cm

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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7.1.10 Find the stretch in each spring
to hold the pin in equilibrium for F =
10 kN if the relaxed length (in the hor-
izontal position) of each spring is l

0
=

15 cm and k = 10 kN_m. F

kk
θ

0

Problem 7.10

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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7.1.11 Amass slides with negligible fric-
tion in a rigid horizontal track. It is also
pulled by a zero-rest-length spring (l

0
=

0) of sti�ness 50 kN_m. Find the hor-
izontal position x of the pin if it is in
equilibrium with an applied force F =
1000N. F

kh

x

Problem 7.11

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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7.1.12 A zero length spring (relaxed
length l

0
= 0) with sti�ness k = 5N_m

supports the pendulum shown. Assume
g = 10 N_m. Find � for static equilib-
rium.

D = 4 m

m = 2 kg

�0 = 0
k = 5 N/m

g = 10 m/s

θ

x

y

L = 3 m
Problem 7.12

Answer:

Surprise! This pendulum is in equilib-

rium for all values of �.

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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7.1.17 The square box mechanism
shown consists of three identical bars
and two identical diagonal springs in
their relaxed con�guration. Each bar is
0:4m long. A horizontal force F = 100N
acts at C. Find the change in length of
each spring if k = 10 kN_m.

F

kk

A

B
C

D

Problem 7.17

Answer:

�L
1
= *�L

2
= F_.

ù
2 k/

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.


