PRACTICE QUESTIONS—EQUILIBRIUM

Use the following information to answer
the next question.

Use the following information to answer
the next question.

Four different forces are applied at different
angles to the end of a 1 m long wooden beam,

as shown in the given table.
Force (N) Angle
10 60°
15 45°
20 90°
30 30°

The other end of the beam is attached to a wall
by a hinge, as shown in the figure.

- Fd

= FswBd
1. Which of the forces will produce the greatest
torque about the hinge?

A. 10N \Dsin bO x\w =
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D. 30N
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A horizontal force of 15 N is applied to the bob
of a 25 cm long pendulum. The mass of the bob
is 3.0 kg.
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2. The height that the bob will reach above its ~ ¢<>= = 7=
equilibrium position will be X< 23.23S
@ 2.7 cm B. 41cm @ as-¥=2%
C. 1llcm D. 22cm

Use the following information to answer
the next question.

A woodcutter wants to lift a wooden log that
weighs 600 N with the help of a 5.0 m long
board. The board is pivoted at a distance of

2.0 m from the log as shown in the given figure.
Assume that the forces are vertical with respect
to the board. '

3. The magnitude of the minimum force (F)

necessary to lift the log is \/
®) 4.0x 10N

A. 1.0x10*°N
C. 6.0x10*°N D. 9.0x10°N
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5. In order to lift the load, the minimum distance
the worker would have to move the support is

A. 1 m away from the load

Use the following information to answer
the next question.

A platform is suspended by a supporting rope,
as shown in the given figure.
The tension in the rope must not exceed @ 3 m toward the load \/

7.00x10° N or it will snap. The mass and

length of the platform are 100 kg and 10.0 m, D. 4 m toward the load

respectively. The support rope makes an angle .. . e e

of 60.0° with the platform. Assume that the 6. A body is in rotational equilibrium if the
A. net force acting on the body is zero

load’s centre of mass resides on the very tip o
the platform. ‘ @ net torque acting on the body is zero

C. sum of all the fop€es acting on the body is
positive
D. sum of all the torque acting on the body is
pasitive T

B. 2 m away from the load

v

7. A car moving with uniform velocity on a
horizontal road is in translational equilibrium

Loag because

A. no forces are acting on it

4. The maximum load on the platform that the B. no air pressure is acting on it

rope can withstand is @ the sum of all external forces acting on it
A. 3.12x10°N B. 426x10°N is zero
@ 5.57 x 1oiy/ D. 690 x10°N D. the friction between the tires and the road
is balanced by Earth’s vity
Use the following information to answer 4 T—;@‘w O
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the next question. @ \
; J

A worker can exert a maximum force of -
1000 N. He has to lift a load with a weight of ' Fj
1 500 N with the help of a 10 m long lever arm. _
This support is initially placed 3 m away from 2T = 2w
the application point of the force, as shown in - ?OODS\V\W Ow
the figure. Assume the lever arm is horizontal, C\%\N (w t F5 (o "D -.< X ‘
the forces are vertical, and that the load is a £ =S53FAN — @
point mass at the very end of the beam. J
-@ ZCe«uw = i s
\0-4&
oo ( 4) (soon (10 2
loond = \S000
— \SLOO

d-
: d = bm

*. 00N mak be ofplied 6w o |
Blexum - 5o Rlccua wust e [
vovd Zan chosec Yo ¥ lood .

SOLARO Study Guide — Physics 12 87 Equilibrium



Copyright Protected

Use the following information 1o answ
er
the next question.
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Two 10 N forces act on an 80 cm long massless

Use the following information to answer
the next question,

beam, as shown in the gj
> given fi
can rotate freely about point Pl.gur& The beam

“Yon

gL g

8. What will be the magnitude of the net torque

about point P? o= \O’?%(’O.E, > 1063 X0
O ) )
A. 2\/3 N-m in the count ockv;/f et a
€ ) /_\]’j'?
direction /e’d/ 3

Ftos?0 2 g
. . ’—
3\/5 N'm in the clockwise direction = “z

A thin, non-uniform beam is supported by two
ropes attached to a rigid concrete ceiling,

as shown in the given figure. The beam is

10.0 m long and the centre of gravity of the
beam is located 2.5 m from its left end. Assume
the ropes have negligible mass and that the
beam is supported horizontally.

33 N'min the coun}erdﬁkwise /

direction
(D) 4V3 Nem in the clockwise direction

Use the following information to answer
the next question.

A worker lifts one end of a heavy, uniform
wooden beam while the other end remains on
the floor. The beam is 2.0 m long and has a
weight of 500 N. The force of static friction
between the beam and floor is 31 N (when the
beam is about to slide away from the worker).
Assume that the force applied by the worker 1S
perpendicular to the length of the wooden beam.

9. What is the maximum angle (mea§ured with
respect to the ground) through which the beam

can rise without slipping?
A. 36° 7.2°
D. 29°

C. 14°

G
What are the values of F; and F
expressed in terms of the magnitude of th
) eight of the beam { F; )? i T
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Use the foll D
: 'se the following information to answer Use th ;
: e following information to answer !

the next question. the next question. @D
Two P(C)OPlle were l:loldmg a uniform beam that The given figure shows a wooden block
was 5.0 m long and had a mass of 10.0 kg. suspended between two vertical walls by ropes
A SO.Q kg load was placed on the beam 2.0 m 1 and 2. Ropes 1 and 2 are not flexible and
from its left end, as shown. The personatthe | | | have failing tensions of 750 N and 1.00x10° N,
right end of the beam then put the beam down tivel :
on the ground, making an angle of 15° with the respectivety.

ground.

Assuming the load did not slide on the beam
when the right end was put down on the

ground, what was the magnitude of the force

exerted on the hands of the person still What is the greatest mass that this system
can support without failing?

holding the beam?
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