
Introduction to Mechanics for Engineers � Ruina & Pratap Ch 7 Section 7.2

7.2.1 A suitcase with bad wheels has
length l = 0:5m and thickness (height)
of l = 0:25m is pulled along steadily
with a force F = 100N as shown in the
�gure.

a) Find the weightW of the suitcase.

b) Find the ground force on the
wheel (both magnitude and direc-
tion).

c) What is force ampli�cation if you
consider F as the input and W as

the output.
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Problem 7.1

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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7.2.3 A bottle-opener ABC contains a
cut-outABof approximate diameter 2 cm
that clamps on the bottle cap. The arm
BC is approximately 15 cm long. If the
cap is opened by applying a vertical force
F = 10N at C, �nd the force on the cap
at B.
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Problem 7.3

FA

;

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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7.2.5 Assuming all frictionless contacts,
�nd the force F on the wedge required
to lift the sphere weighing 500N if the
wedge angle � = 10ý.
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Problem 7.5

FA

;

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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7.2.7 A toggle-like mechanism is used
in a folding chair shown in the pictures
here. The metallic link DB gets almost
parallel to the seating plank AC when
the chair is open. Given the dimensions
d
1
= 30 cm; d

2
= 10 cm; � = 2 cm and

the force at A, F
i
= 500N, �nd the force

in the link DB. Why is this force so big or
small? In practice why would you never
see such a large force?
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Problem 7.7

Answer:

The force is so big because of the toggle

mechanism: because DB is nearly par-

allel to AC, to balance moments about

C the force in DB has to be huge. Look

at the leg whose top is at D. That leg

could only have a big force on it at D if

the bottom of the leg was restrained. So

the big force would only occur if there

was, say, a cable connecting the bot-

toms of the two legs.

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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7.2.9 The input gear A of radius r
A
=

10 cm drives gear B that is one and a half
times bigger than gear A. Gear B, in turn,
drives a rack. If the input torque on gear
A isM

i
= 30N�m, �nd the load F on the

rack. F 
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Problem 7.9

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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7.2.13 The gear train and spindle shown
in the �gure are used for hoisting heavy
loads. For the dimensions given, if the
load F = 2kN, �nd the torque M that
the motor A must apply for equilibrium.

motor r = 150 mm

r = 250 mm
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Problem 7.13

Disclaimer:We have lost track of the many people who wrote these solutions.
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7.2.18 A force F = 100N acts at A. The
pulleys are frictionless. Find the force on
the box applied by the pulley.

F
A

m

Problem 7.18

Answer:

200N

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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7.2.21 GivenW and the frictionless pul-
leys shown �nd the tension T needed to
lift the weight in the situations shown.
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Problem 7.21

FA

;

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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7.2.23 The pulley arrangement shown
in the �gure uses a spring EG of sti�ness
k = 200N_cm. If the spring is stretched
by 1:5 cm under the application of force
F for equilibrium, �nd F.
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Problem 7.23

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.


