Skill 21 — Force Vectors, Resultant, Equilibrant - Practice Questions
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a. What is the net force acting onthe 2 kg object?
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b. What is the magnitude and direction of the acceleration? . : -
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49. A force of 20 N acts at an angle of 30 degrees. What are the horizontal and vertical components of
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50. A force acts at an angle of 60 degrees. The horizontal component of the force is 20N, What is the
magnitude of the applied force (resuftant)?
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51. A 5N force east and 10N force west act concurrently on an object. What is the net force acting on
the object?
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52. Aforce of 10 N_rlich__and 3 N_west act concurrently on an object. What is the resultant of these
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53. If a pair of dogs on leashes pull on the person they are walking, with a force of 100N west and 150/2%%& N

north, what is the equilibrant force required to the person st re‘s ! A e
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54, The following diagram (an overh iew) shows 3 forces acting on a block having a mass of 2 kg e
Determine the acceleration (magnitude and direction) of the mass as a result of the 3 forces.

V“nahw T+ Tan=30N33N=3
TW% = 1 Wy = \H

F \ %“:’%{j{,ﬂ»_ XZ)W (Y SN
: e) ’k‘Oﬂ \(f,;),-ﬁrm» ( %) 63[.)

™

‘ Q fmm -=,l) - 7Y [ iv!{,;a @ <212

[”)(_J = e ). )
'B"n W L,ﬁ" W0 fﬁ‘ . - |
“\




Skill 21-Force Vectors

55. Two forces act concurrently on an object on a horizontal, frictionless surface, as shown in the

diagram below. + it = < Eortuin, panns
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Horizontal, frictionless surface

s

What additional for?cfe, when applied to the object, will establish eauiiibri_um?

A) 16 N toward the right
C) 4 N toward the right

_B) 16 N toward the left
D)} 4 N toward m

56. Two 20.-newton forces act concurrently on an
object. What angle between these forces will
produce a resultant force with the greatest
magnitude?

B) 45°

90.° D) 180.°
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57. The diagram below represents a 5.0-newton
force and a 12-newton force acting on point P.
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58. Which diagram represents a box in equilibrium?
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Skill 21-Force Vectors

59, The diagram below represents two concurrent
forces.
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61. Two 30.-newton forces act concurrently on an
object. In which diagram would the forces
produce a resultant with a magnitude of 30,
newtons?
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Which vector represents "th@fprce that will
produce equilibrium with thesefwo forces?
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60. Which combination of three concurrent forces

acting on a body could not produce equilibrium?

(A) IN,3N,5N
C) 3N,4N;5N

B) 2N,2N,2N
DY 4N,4N, 5N
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62. Which pair of concurrent forces could produce a
resultant force having a magnitude of 10,

Newtons”
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Skill 21-Force Vectors

63. The vector diagram below represents two forces,
Fr and Fa 51multaneously actmg on an object,
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Whlch vectiqr best represents the resultant of the

two forces? ¥
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64. A 3.0-newton force and a 4.0-newton force act

concurrently on a point. In which diagram below

would the orientation of these forces produce the |

greatest net force on the point?
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63. A force vector was resolved into two
perpendicular components, F1 and £2, as shown
in the diagram below.
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Which vector best represents the original force?
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Skill 21-Force Vectors

66. If two 10.-newton concurrent forces have a
resultant of zero, than the angle between the
forces must be

A)[0b: B) 45° €) 90° (D) 180°
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67. Two concurrent forces act at right angles to each
other. If one of the forces is 40 Newtons and the
resultant of the two forces is 50 Newtons, the
magnitude of the other force must be
A) 10N B) 20N C) 30N D) 40N

-

T— NP B PR = )} ~ ;-‘,R;T;'
{ \ (¢ ox \u - ';ﬂ"\lﬁ ) X:\G‘L | :—} /" . & .
‘t'\ A { ‘H'\Q_ ohar r\um_} & .) (ﬁ)\\)r,ﬁ E\\.\\()I\}Dﬁ \Y‘..‘,

T - =on

Tideh™ WIS

—

68. Forces A and B have a resultant R. Force 4 and
resultant R are shown in the diagram below.
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Which vector below best represents force 57

A) \ B) \

C)A — D)
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69. The vector below represents the resultant of two
velocities acting concurrently on an object at
point P.

9‘5‘0/"90(

P
Which pair of vectors best represents two
concurrent velocities that combine to produce
this resultant vector?

A)

B)
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70. A 5.0-newton force could have perpendicular
components of

A) 1.O0ONand4.0N B) 20N and 3.0 N
«C) 3.0 Nand 4.0 N D) 5.0Nand 5.0N




Skill 21-Force Vectors

71.

T2

The diagram below shows a child pulling a
50.-kilogram friend on a sled by applying a
300.-newton force on the sled rope at an angle of
40.° with the horizontal.
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The vertical component of the 300.-newton force
1s approximately

A) 510N B) 230N

€) 190 N> D) 32N
11:::_\5 =Y : |
Tay = 300NSi0 40 = 193N

The diagram below shows a person exerting a
300.-newton force on the handle of a shovel that
makes an angle of 60.° with the horizontal
ground.

Ground

The component of the 300.-newton force that
acts perpendicular to the ground is

approximately (je Fp'\b\ ;

A) 150.N (B) 260. N
C) 300.N D) 350.N
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73. A 100.-newton force acts on point P, as shown in
the diagram below.

Horizontal

The magnitude of the vertical component of this
force is approximately

A) 30.N (B) 50.N_/
©) 71N D) 87N
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74. As the angle between a force and leve] ground
decreases from 60° to 30°, the vertical
component of the force

B) increases
C) remains the same
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75. A resultant force of 10. Newtons is made up of
two component forces acting at right angles to
each other. If the magnitude of on= of the
components is 6.0 Newtons, the magnitude of
the other component must be
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Skill 21-Force Vectors

76. The handle of a lawn roller is held at 45° from
the horizontal. A force, F, of 28.0 Newtons is
applied to the handle as the roller is pushed
across a level lawn, as shown in the diagram
below.

What is the magnitude of the force moving the
roller forward? :

A) 7.00 N B) 140N

C) 19.8N BY-39-0-N
i | AN r 2 7 - 2=
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77. 1f the force vector shown in the diagram above is
resolved into two components, these two
components could best be represented by which
diagram below? A

A)

78. A constant force is exerted on a box as shown in
the diagram.
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horizontal

As the angle @ decreases to 07, the magnitude of

the horizontal component of the force

A) decreases COS @ ga¥S higgu
(_B) increases® D @ gat Seaall

C) remains the same

79. Which quantity is scalar?

B) force sess
D) acceleration

\J &L

(A) mass

C) momentum

80. Which pair of terms are vector quantitics?

A) force and mass .

B) distance and disﬂdé&‘ﬂt;nt 7
Q) m'brﬁ“éﬁ’tum and acceleration

D) Spee:d and ve_llgp\iﬁy




