Rotational Motion Test
MCQ 1point each
1. A small solid cylinder rolls up along a curved surface (fig.) with an initial velocity v. It will ascend up to a height ‘h’ equal to 

(a) 3v2/2g

(b) 3v2/4g

(c) v2/2g

(d) v2/4g

(e)3v2/g


2. A small cylinder rolling with a velocity v along a horizontal surface encounters a smooth inclined surface. The height ‘h’ up to which the cylinder will ascend is 

(a) 3v2/2g

(b) 3v2/4g

(c) v2/2g

(d) v2/4g

(e)3v2/g















3. Two inclined planes have same height but different lengths (and therefore different angles). If a solid sphere is allowed to roll down from the top of these inclined planes

(a) the time of descent will be same, but the speed at the bottom of the plane will be greater for the longer plane 

(b) the time of descent will be same, but the speed at the bottom of the plane will be smaller for the longer plane

(c) the time of descent and the speed at the bottom will be same in both cases

(d) time of descent will be different, but the speed at the bottom will be same in both cases 

(e) speeds and the times of descent will be different


4. Moment of inertia of a body does not depend upon its
(a) mass (b) axis of rotation  (c) shape (d) distribution of mass (e) angular velocity
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Free Response: 2 points per subquestion
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49. (IIT) Two masses, m; = 180kg and m, = 26.5kg, are
connected by a rope that hangs over a pulley (as in
Fig. 8-47). The pulley is a uniform cylinder of radius
0260 m and mass 7.50 kg. Initially, m, is on the ground
and m; rests 3.00m above the ground. If the system is
now released. use conservation of energy to determine
the speed of m; just before it strikes the ground. Assume
the pulley is frictionless.
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53. (II) A person stands, hands at his side, on a platform that
is rotating at a rate of 1.30 rev/s. If he raises his arms to a
horizontal position, Fig. 8-48, the speed of rotation
decreases to 0.80 rev/s. (a) Why? (b) By what factor has
his moment of inertia changed?

’ FIGURE 8-48
et Problem 53.
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61 (IT) A person of mass 75kg stands at the center of a
rotating merry-go-round platform of radius 3.0m and
moment of inertia 920 kg - m?. The platform rotates without
friction with angular velocity 2.0rad/s. The person walks
radially to the edge of the platform. (a) Calculate the
angular velocity when the person reaches the edge.
(b) Calculate the rotational kinetic energy of the system of
platform plus person before and after the person’s walk.
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@ Several children are playing in the park. One child pushes the merry-go-round with a force of 50 N. The diameter of the merry-go-round is 3.0 m. What torque does the child apply? Recall T =rxF.

‘The child applisd a torque of

A 70 N mnto the screen
70 N m out of the screen
141 W m into the screen

=]

@
i D. 141 N m out of the sereen
merry-go-round
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@Figure 1 shows an object with several forces acting on i, The pivot point is at O

F1=101N, andis at a distance of 0.25 m from O, where §=80°

F2=7.01, acting perpendicular to the object, at a distance of 1.25 m from O
Fa=121,is 0.60 m from O, and acts at §=40° from the horizontal

Find the total (aet) torque on the object.

The net total torque on the objectis

A-17Nm

[GE=NeY=T"

Figure L object with several torques
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@ You spin a bicycle wheel (diameter of 0.85 m, mass of 4.5 ke), applying a force of 24 N tangentially. You willind the angular accelerafion of the wheel by the following steps.

(a) What s the torque on the wheel? P
A51Nm g
B98Nm I
C102Nm
D. 204 Mm

Figure | Schematic diagram of the bicycle wheel
(b) Assuming the wheel is a thin-walled hollow cylinder, what i its moment of inertia?

A 0761kgm?
B 0813kgm?
C.1.015kgm?
D.1.137kgm?

(c) Find the angular acceleration, *, of the wheel

A 125radis?
B 14.0radis?
C 158 radis 2
D. 184 radis?
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38. (IT) The forearm in Fig. 8-45 accelerates a 3.6-kg ball at
7.0m/s? by means of the triceps muscle, as shown. Calcu-
late (a) the torque needed, and (b) the force that must be
exerted by the triceps muscle. Ignore the mass of the arm.

Axis of rotation
(at elbow)

Tﬁccp;\ FIGURE 8-45
muscle v— Problems 38 and 39.




