CHAPTER 2: MOTION & ENERGY

Formulas & Constants

o= m Avel;ia\ge f}?efd‘; 4= Vi~ Vi V= Vi+ gt d=%at?+vit ZE = constant
\Y V= = T‘ t v=gt (vi=0) d=%gt? (vi=0) (energy consrv.)
F=ma w=m.g W=Fd P=W/t KE = % m.v? PE =m.gh
w=m.g W=Fd P=W/t KE = % m.v2 PE=m.gh Vi=,/2g.h
Faons=FBona RZ =X2 + Y2 tanB=Y /X 1m/s=3.6km/h g=10m/s? 1 hp =34 kW
Key Terms & Definitions
Acceleration g [Horizontal &%l |Resultant EUIGTEON
Action Jd=8  |Inertia A sadlll - [Reaction Jzé 33
Air resistance ¢)sell da5laal  |Instantaneous <&l [Resolution Jilss
Average Lugial  [Interaction Jel&l  |Speed Al de )
Component L% [o3&e [ yaie|  [Kingtic energy iS sl aalll| |Static S
Direction olaill - IMass | |Support force peall 5 4
Displacement )l |Magnitude Jlais|  Tension s
Distance dils|  |Mechanical S| |Terminal speed Laall de )
Dynamic >~ |Motion i< a|  |Vector dgatie 4paS
Energy 4l |Net force 4ila [ 4lea) 38 [Velocity Agaiall Ao yull
Equilibrium o3 |Normal force Laseall 580 |Vertical gasee sl ol
Force 58 |Potential energy pall ) |Volume FECN
Free fall »~hbssul |Power 5,8 [Weight By
Friction Siial| - |Projectile asdie ol A3 |Work Jad
Gravity 43| |Projection Lalau
Vectors A |velocityv’
B |distance
1. Scalar is a quantity that does not need: C |speed
A |value D ltime
B |magnitude . . .
¢ ldirectionv’ 5. For Imea_r motion, th_e _angle between the velocity and
_ acceleration vectors is:
D Junit A [always 0°
2. Vector is a quantity that needs: B |always 180°
A |direction only C |0°or 180°v
B |magnitude only D |always 90°
C Junit o_nly S 6. Adding two perpendicular vectors (K) and (§) gives a
D |magnitude and directionv resultant (R) with magnitude: , .
3. Example of a scalar is: A [R=+VA2 + B2V ° Vje,/”
A |velocity BIR=AZ+ B2 @’ .
B |distancev’ CR=VvA+B = A
C |acceleration D|R=1/VAZ + B2
D |force
A 7. Two perpendicular forces, F; =40 N and F, = 30 N,

Example of a vector is:

act on a brick. The magnitude of the net force (Fnet)
on the brick is:
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A [TON . B A’ C |mass
B [50 Nv/ | |D |height
C[ON 14. The speed at a specific moment is called
D|[10N aon | speed:
8. If an airplane heading north with speed vp = 400 | |average
km/h faces a westbound wind (< sl s~ =) of  [B |instantaneous v/
speed va = 300 km/h, the resultant velocity of the [C linitial
plane (V) is: Ny B D [final
A |500 km/h, north-westv’ Ve
B 1700 km/h. north-east \< 15. Acceleration is the rate of change in:
C |500 km/h, north-east v, <= A f(?rce
D [700 km/h, north-west VA B |distance
_ C |speed
9. Decomposing (or resolving) a vector (A) into two | |yelocityv’
components in perpendicular directions (A and Ay)
gives : y 16. If the speed is constant, the acceleration must be:
AlA+A=A & &/' A |constant
B [A+A,=A B |zero
CIAZ+AS=A " L A . C |negative
D |AC+AS =AY D |unknownv’
17. A car moves along a straight road with constant
Linear Motion, Velocity, Acceleration acceleration. If its initial and final speeds are v; =
10 m/s, vs = 20 m/s, its average speed is:
10. To calculate an object’s average speed we need to A 12 mis
know the:
- - B |15 m/s v
A |acceleration and time
- - C (10 m/s
B |velocity and time 5120 /s
C |distance and time v/
D |velocity and distance 18. If an object in linear motion moves a distance of 20
m in 5 seconds, its average speed is:
11. A horse gallops (s_~) a distance of 10 kilometers in NI
30 minutes. Its average speed is: 55 m
A [15 km/h - 10"‘5/
m/s
B {20 km/hv’ 5 Z0m
C |30 km/h ms
D |40 km/h 19. If an object is in linear motion, and its speed changes
from 10 m/s to 20 m/s in 10 seconds, its acceleration
12. A car maintains for 10 seconds a constant velocity of is:
100 km_/h _due east. During this interval its A 120 m/s?
acceleration is: 5110 w2
A |0 km/h?v c B
B [1 km/n? — m/sz\/
m/s
C |10 km/h®
D 100 km/h? 20. If your average speed is 80 km/h on a 4-hour trip, the
total distance you cover is:
13. While an object_ near Earth's surface is in free fall, its A 140 km
increases: 5 80 Kkm
A |velocity v’
- C (120 km
B |acceleration
D (320 kmv’
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21. If you travel 300 km in 4 hours, your average speed |D |undefined
is:
A 50 km/h 28. If an object is in free fall, its speed every seconds is:
B 175 kmin v A [the same as the previous (&) second
C 80 km/n B |more than the previous secondv’
D 1100 km/h C |less than the previous second
D |undefined
Free Fall
Newton’s 1°' Law of Motion; Inertia; Equilibrium
22. If air resistance on a falling rock can be neglected, ) o
we say that this rock is: 29. If no external forces act on a moving object, it will:
A |heavy A |continue moving at the same speed
B [at terminal speed B [continue moving at the same velocityv’
C lin free fallv’ C |move slower and slower until it finally stops
D [light D |make a sudden stop
23. If a stone drops in a free fall from the edge of a high  30. If an object is in mechanical equilibrium, we can say
cliff, its speed after 5 seconds is: that:
A 110 m/s A |a nonzero net force acts on it
B 40 m/s B |it has constant velocity v’
C |50 m/sv’ C |it has small acceleration
D 100 m/s D |it has large acceleration
24. If a stone drops in a free fall from the edge of a high ~ 31. Inertia means that:
cliff, the distance it covers after 4 seconds is: A |an object at rest tries to remain at rest, and a moving
A l40m object tries to stop
B l80mv B |an object at rest tries to move, and a moving object
cl20m tries to stop
D 1160 m C |an object at rest tries to move, and a moving object
tries to keep moving
25. If an object in free fall has an initial speed of 10 m/s, |D |an object at rest tries to remain at rest, and a moving
its speed after 10 seconds is: object tries to keep movingv’
A |80 m/s 32. The Sl unit of inertia is the:
B 190 m/s A |kilogram
C [100 m/s
B |[newton
D 110 m/sv’ -
C |joule
26. Neglecting air resistance, if a player throws a ball  |D |none of thesev’
straight up with a speed of 30 m/s, the ball will reach ] ] ]
its maximum height after: 33. If two equal forces act on a moving cart in opposite
A 16 seconds directions, we can say about it that:
B 15 seconds A |it has acceleration
C |2 seconds B |itis in static equilibrium
D 13 secondsv’ C |itis in dynamic equilibriumv’
D |nonzero net force acts on it
27. If an object is in free fall, the distance it travels every
seconds is: 34. If two equal forces act on a stationary (cS) book in
A [the same as the previous (i) second opposite directions, we can say about it that:
. A |it has acceleration
B |more than the previous secondv’ = i _
B |itis in static equilibriumv’

less than the previous second
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C |itis in dynamic equilibrium A |(14 N, east)
D |a nonzero net force acts on it B |(14 N, west)
. . . v
35. If you stand at rest on a pair of identical bathroom C |@N, west)
scales, the readings on the two scales will always be: (D |(-2 N, west)
A |each equal to your weight _ 42. Two forces act on an object: F, = (10 N, up); F» = (10
B |each equal to half your weight v N, down). The net force (El_f) onitis:
C |each equal to double your weight A [(20 N, up)
D |different from each other B (20 N, down)
36. A man weighing 800 N stands at rest on two |C (10N, up)
bathroom scales so that his weight is distributed |D |zerov’
evenly between them. The reading on each scale is:
A 200N v 43. Two forces act on a crate and the crate is in
B 200N equilibrium. These two forces are:
A ((100 N, right), (100 N, left) v/
C |1600 N -
5 1800 N B [(100 N, right), (50 N, left)
C |(50 N, right), (100 N, left)
37. A 80-kg painter stands on a 20-kg painting staging |D ((100 N, right), (100 N, right)
(¢ 4aw) that hangs on two ropes. If the staging is at __ _ -
rest and both ropes have the same tension, the tension ~ 44. If the force of friction on a moving object is 10 N,
in each rope is: the force needed to keep it at constant velocity is:
A [200 N AON
B |500 NV’ B|5N
C |800 N C 10NV
D |1000 N D |more than 10 N
45. When an object falling through air stops gaining
Force; Support Force; Friction speed, we say that it has reached its
speed:
38. The support force is on an object results from the  [A Taverage
of atoms in the surface: -
A —— B |instantaneous
8 comzressmn C Tfinal
spee i D |terminalv’
C |acceleration
D |energy 46. Air drag depends on a falling object’s:
39. Th tf 2-kg book lyi level A |size and speed
: tabtlaesigppor orce on a 2-kg book lying on a level == — density
AN C |density and speed
BN D |none of these
C |10N
D |20 NV Mass; Weight
40. In the following, check the correct statement: 47. Mass is a measure of an object’s:
A |force is a vector, mass is a scalarv’ A linertiav’
B |force is a vector, weight is a scalar B |volume
C |mass is a vector, weight is a scalar C |density
D |force is a vector, mass is a vector D |speed
41. Two forces act on an object: F, = (6 N, east); F, = (8 48 Mass is an object’s quantity of:
N, west). The net force (ZF) on it is: A |energy
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B |matterv’ B (1 m/s®
C |dimensions C [2 m/s*Y
D |momentum D |5 m/s?
49. The Sl unit for weight is the: 56. A 1-kg falling ball encounters 10 N of air resistance.
A Inewtonv’ The net force on the ball is:
B |kilogram A [ONV
C |gram B 4N
D |pound CI6N
D |1I0N
50. Two identical barrels (Js=_»), one filled with oil and
one with cotton, should have:
A |same mass and different inertia Newton’s 3" Law
B |same inertia and different weight 57. The number of forces involved (&) in an
C |same volume and different massv’ interaction between two objects is:
D [same weight and different density A0
51. If the Earth’s gravitational pull is 6 times that of the B 1
Moon, an object taken to the Moon will have: C 2V
A [same mass and less weightv’ D3
B |same weight and less mass 58. A force is defined (lei =) as:
C |same mass and same weight A [part of an interaction between two objectsv’
D |less mass and less weight B |a push from an object on itself
C |a pull from an object on itself
Newton’s 2" Law D |a push and a pull on the same object
52. An object’s acceleration is directly proportional to  59. Newton’s 3" law states that, for two objects X and Y,
the: whenever X exerts a force on Y, then:
A [net forcev’ A |Y exerts double that force on X
B |average speed B |Y moves in the opposite direction
C |mass C |Y exerts half that force on X
D linertia D |Y exerts an equal but opposite force on Xv'
53. If an object’s mass decreases while a constant force  60. In an interaction between two objects, the action and
is applied to it, its acceleration: reaction forces are:
A |decreases A |perpendicular
B |increasesv’ B |in opposite directionsv’
C |remains constant C |in the same direction
D |changes according to volume D |on the same object
54. If the net force acting on an object decreases, its 61. When a man pushes on a wall with force F, the wall
acceleration: pushes back on him with force of magnitude:
A |decreasesv’ A |zero
B |increases B |F/2
C |remains constant C |Fv
D |changes direction D|]2F
55. The net force on an 50-kg crate is 100 N, its 62. When a cannon shoots a cannonball with acceleration

acceleration is:

\A \0.5 m/s?

ay, the cannon recoils (x_2) with acceleration a. such
that:
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A |la. = a, B Im/N

B |a. is much larger than aj C |N/m

C |a. is much smaller than a,v’ D IN.mv

DJa=0 70. A cart moves 10 m in the same direction as a 20-N

63. When a cannon shoots a cannonball with force Fy, force acting on it. The work done by this force is:
the cannon recoils (x3_2) with force F. such that: A 200 vV
A Fe=FY B[2J
B |F. is much larger than Fy, C 051
C |F¢ is much smaller than F, D |20
DJF.=0 71. A man does 2000-J work in pushing a crate a
64. When a cannon shoots a cannonball, the cannon’s dista_nce of 10 m O_n_ a frictionless floor. The force
recoil (=\xi,)) is much slower than the cannonball applied by the man is: o
because: A [20N P
A |the force on the cannon is much less B {200 NV’ e F -
B |the mass of the cannon is much greaterv’ C (2000 N
C |the cannon’s mass is more distributed (¢ <) D {20000 N
D |there is more air resistance
65. When a man stretches a spring with a 100-N force Power
(within its elasticity range), the spring pulls him back . .
with: 72. An engine (¢,~«) can do 100,000-J work in 10 s. The
power of this engine is:
A ON AT MW
B ]PON B {100 kw
C 100N~ C |1000 W
D [200 N
D |10 kwv
Work: Energy 73. An engine _(cﬂ)u_) can do 75-kJ W_ork in 10 s. The
power of this engine in horsepower is:
66. Work is produced only if there is: A 10 hpv
A [force and motionv’ B (1hp
B |force and elevation (g <)) Cl0.1hp
C [force and time D 100 hp
D |time and elevation . .
74. The Sl unit of power is:
67. Work is proportional to: A newton
A |(force) and (1/distance) B |wattv’
B |(force) and (distance)v’ C [joule
C |(1/force) and (distance) D [ampere
D |(force) and (distance)? _ _
75. A watt is equivalent to:
68. The Sl unit of work is: A [kg.m/s?
A newton B [kg?.m?s®
B |watt C |kg.m?/s®v
C |joulev’ D |kg>.m?/s
D |ampere ] .
76. Of the following quantities, the ones that have the
69. A joule is equivalent to: same unit are:
‘A ‘N/m2 ‘ |A lwork and energyv’
Chapter 2: Motion & Energy 14



B |work and power Allm
C |energy and power B|2mv
D |work and pressure Cld4m
D (8m
Mechanical Energy 84. Three 5-kg rocks are raised to a height of 5 m, with
) L Rock; raised with a rope, Rock, raised on a ramp
77. Mechanical energy results from an object’s: (=), and Rocks raised with an lift (sxas). The
A |position only rock that attains the most potential energy is:
B | position and/or motionv’ A |Rock;
C | motion only B |Rock,
D |neither position nor motion C [Rocks
78. Mechanical energy consists of: D |all the samev’
A |kinetic energy and power
B |potential energy and power Kinetic Energy
C |potential and kinetic energy 85. Kinetic energy is the energy stored in an object
D |power and work because of its:
A |motionv’
Potential Energy B |position
C
79. Of the following, the form of energy that is NOT charge
potential is the energy of: D | mass
A |amoving carv’ 86. The kinetic energy of a 1000-kg car traveling at a
B |a stretched bow (2saie s 58) speed of 20 m/s is:
C |a compressed spring (& siae <l ) A [50kJ
D |water in a high reservoir (o)) B 100 kJ
. . . . C 200 kJv’
80. Potential energy is the energy stored in an object
because of its: D 400 kJ
A |speed 87. The mass of a bicycle of 4000-J kinetic energy
B |positionv’ traveling at 10 m/s is:
C [charge A 140 kg
D |mass B |50 kg
. . C k
81. A 20-kg box rests on a 2-m high shelf. Its potential 60 g/
energy relative to the ground is: D [80kg
A 100 88. The speed of a 40-kg bicycle of 1620-J Kkinetic
B (2003 energy is:
C (400 Jv A |9 m/sv
D 800 J B [3m/s
. C |27
82. The mass of a box of 200-J potential energy when m/s
resting on a 2-m-high shelf is: D 190 m/s
A |10 kgv 89. If an object’s speed doubles, its kinetic energy:
B 20 kg A [remains the same
C |40 kg B |doubles
D (80 kg C |triples
83. If a 5-kg box sitting on a shelf of height (h) has 100-) |2_|quadruplesv’

potential energy relative to the ground, h equals:
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. If an object’s mass doubles while moving at a

constant speed, its kinetic energy:

decreases, decreases

C |decreases, increasesv’
A | remains the same D |increases, increases
B |doublesv’
¢ ol 96. The ram of pile-driver (dx) falls from a height of
5 rptes 20 m. Its speed just before touching ground is:
quadruples A2 mis
91. The kinetic energy of a car traveling at 20 m/s is |B |5 m/s
500 kJ. If it travels at 40 m/s, its Kinetic energy [c 10 m/s
becomes:
D (20 m/sv’
A |500 kJ
B (1000 kJ 97. A _simple pend_ulum’s b_ob has speed_ (v) at its lowest
C 12000 KIv point (1); its highest point (3) has height (h).
D 12000 KJ _ 2If h/:/zo cm, v equals: “ ) mg;::'(s;n)
m/s /
92. The V\{ork done by the engine of a 1_000—kg carto B 5 m/s ‘
move it from rest to a speed of 20 m/s is:
A cjioms | O b
S0 k] D [20 mis
B 1100 kJ ™ Reirence Lne
C 200 k3v 98. _Wher_l a s_imple peI_ldulumjs bol? of mass m = 0.5 kg
D 1200 kI is at its highest point (3), its height is h = 40 cm. Its
Kinetic energy at its lowest point (1) is:
93. The force exerted by the engine of a 1000-kg carto |A [0 J
move it from rest to a speed of 20 m/s within 100 m v
i B|2J
A 1600 N 59
D |10J
B 12000 Nv’
C 4000 N 99. _Whel_q a s_imple pel_ldulurnjs bol? of mass m = 0.5 kg
D 15000 N is at its highest point (3), its height is h = 40 cm. Its
kinetic energy at point (2) of height %2 h is:
Al5]
Conservation of Energy B 23
94. The total energy of an object of mass (m), falling at C v
height (h) with speed (v) can be written as: Di0J
— 2
A |[E=Y%mv" +2mgh 100. When a simple pendulum’s bob of mass m =
B [E =% mv?+ mghv 0.5 kg is at its highest point (3), its height is h = 40
C |[E= mv® +% mgh cm. Its total energy at point (2) of height %2 h is:
D |[E =% mv?+ % mgh A 5]
. . . B [2JV
95. As an object falls, its potential energy c 1y
and its kinetic energy
- D|0J
‘A ‘mcreases, decreases
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