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CHAPTER 1: INTRODUCTION, MEASUREMENTS, UNITS

Formulas & Constants

A=LxW
(Rectangle’s area)

A =1 R2
(Circle’s area)

Volume =
Area x Height

€=299,792,458 m/s 1
(speed of light in vacuum)

u=1.6605 x 1027 kg
(atomic mass unit)

1m/s=3.6 km/h

1 giga (G) = 10°

1 mega (M) =106

1 kilo (k) = 103

1 centi (c) =102

1 milli (m) =103 1 micro (p) = 106 1 nano (n) = 10-° 1in.=2.54 cm 1ft=12in.
lyd=3ft 1 mi =5280 ft 1 mi=1.61Kkm 1L=1000 cm3 v=d/t
a=v/t Dimension of length: [L] | Dimension of time: [T]| Dimension of mass: [M] F=m.a;W=F.d
Key Terms & Definitions
Accuracy 483 |Eaet 4idgal [Relationship a8l
Analysis Jis3 | Guess =i [Rounding i
Base units Lol wlas | [Hypothesis da | |Science ale
Concept poeial |Law 058 |Scientific-attitude el =g iall
Conversion Jisxil (Measurement | (Seientific-method Aaalall dg, Skl
Data Ul |Medel &2« |Scientific notation oladl ae 3l
Decimal place 4 yie 43| |Observation dlaadl| |SI System alladl Clas ) Gl
Detect 238 |Order of magnitude o1l i Al (Significant figures 4 ginall a8 Y
Diameter 55l L8l [Percentage 450 4l |Speeulation Jab
Digit dd ) Ayl |Phenomenon ssalla |Standard Dhne
Dimension 2 |Power-of-ten 5 bl | |Technology 4
Equation Aixs| |Precision Lual |Fest sl
Estimate 8 Prediction &5 |Theory 4y ks
Evidence &bl |Prefix 4L 3141| [Uncertainty Wadll ala
Experiment 4,3 [Principle Ixs| [Unit Bas

Science; Scientific Method; Scientific Attitude

@The test of truth in science is:

experiment

speculation

hypothesis

facts

®Good science is distinguished () by:

inconsistency (38 sl aae)

emotion (déhlzll)

imagination (Juall)

gl Qs > > [Tl =] »] —

measurements (oskdll)

e

@Our ability to measure something indicates ( s
that thing.

&) how well we

A

like

B

ignore (Jex)

C

know

‘D ‘misunderstand (pedd) £ o)

4. @The scientific method does NOT include:

hypothesis (dua_%)

speculation (J(U)

experiment (2_,25)

prediction (&850

@A scientific hypothesis is:

an experiment (:_a5)

a final conclusion (A=Jd)

an educated guess (o33 1))

a verified prediction (&3 [1a850)

@A scientific hypothesis:

is always true

is always false

can be tested for falsehood

gl Q@[ x| 2 [O Q=[x [O Q&= >

is not important in science
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7. ®OThe three main elements of a scientific method are: ‘D ‘ geology (U=, Cili ale)
A |hypothesis, prediction, conclusion 15. OThe most basic science is:
B |hypothesis, conclusion, speculation " i
C |speculation, hypothesis, experiment 5 oo sy
D |hypothesis, prediction, experiment T [bolbay
8. @Of the following, the only scientific hypothesis is: D |geology
G soulol(eaEalimovelien oA Nl Bk 16. @Physics is considered the basic science because:
B |atoms are the smallest particles in the world A
C |Einstein was the greatest scientist e\fer % |alll milier s eness (agend oo i
DA spacelisifillesivithionseioctablel Cal Dbmatler C |it is needed for understanding other sciences
9. ®Which of these is NOT a scientific hypothesis? D |all of these
A |atomic nuclei are the smallest particles in nature
B |a magnet will pick up a copper coin Models, Theories, and Laws
C |cosmic rays cannot penetrate a physics textbook
D |sound is made of untestable waves e ®.A §gientific S hel.ps in some
scientific phenomena (L&) sk).
10. @A nonscientific hypothesis is: A |rejecting (u=8))
A |an electron is heavier than a proton B |changing
B |heavy objects fall faster than light objects C |understanding
C [sunset helps poetry D |combining (z=-)
D [the Moon is farther than the Sun 18. @A scientific model relates («—v) a difficult-to-see
11. ®Which of these is NOT a scientific hypothesis? scientific phenomenon (3,4) to something that is:
A |protons carry electric charge A |unfamiliar to us
B |undetectable particles exist in the nucleus B |ambiguous (u=4\2)
C |charged particles bend in a magnetic field C |not discovered (—355) yet
D |electricity can travel in plastic D |familiar to us
12. ®@Characteristics (u=iaad) of the scientific attitude 19- @The picture that a scientific model gives for a
include: studied phenomenon (6_al) is:
A linquiry (¢ 24iul), integrity (3 33), humility A |approximate (=50
B |inquiry, integrity, pride (s%_=) B |exact (&)
C |submission (L)) integrity, humility (&<l s0) C |unclear (z=l5 )
D |submission, inquiry, pride D [reverse (us552)
20. @An agreement (G 5)) by competent (s1ST) scientists
Physics vs. Other Sciences is a scientific:
A |hypothesis (dxa_8)
13. @The physi?al sciences include: B [fact (ais)
A |biology (sl ple) C |observation (Aa3l)
B |botany (=il ele) D |model (z3343)
_ enomology (ti")'h“ - 21. @A hypothesis that has been repeatedly (1,),S)
D |geology (=)l ik ) tested \ﬁ)thout flaws (J12) becomes aicientif};c: ’
14. @The physical sciences do NOT include: A |prediction (a350)
A’ |chemistry B |observation (iaa3k)
B |zoology (U sl ele) C [law (¢51)
C |astronomy (<llll ole) D |experiment (a5)
Chapter 1: Introduction, Measurements, Units 2



22. @A synthesis (g3 of many well-verified (3%s=) |A [0.1 mm
hypotheses (<l _%) is a scientific: B 1 mm
A |prediction (&) C 125 mm
B |theory (&:_ks) D |5 mm
C |law (054)
D | ot fars) 30. OUsing a ruler with cm and mm divisions to
p = measure a certain length, we get a value of 12.8 cm.
23. @In science, a theory is: Our measurement can then be written as:
A |an educated guess AJL=128+1.0cm
B |less correct than a fact B |[L=12.8+0.01 cm
C |a synthesis (gx>5) of many well-tested hypotheses ClL=128+02cm
D |unchangeable DL=12.8£0.1cm
24. @A scientific fact is rejected (u=49) if scientists find 31- @Using a ruler with cm and mm divisions to
that it: measure a certain length, we get a value of 12.8 cm.
A [ Cinprovsil (=5 by o done (:u;i) Our measurement can then be written as:
B |has become more than 500 years old AlL=128cm+ 1%
: : — B |L=128cm=*5%
C |disagrees with local politics
: C|L=128cm=*10%
D |actually, a fact is always a fact
D |L=12.8 cm +20%
25. @The equations F = ma is an example of a physics:
A ltheor 32. @The percent uncertainty in the measurement
y L=202=0.4cmis:
B |model A 105%
C |law . B 1%
D |prediction C %
D |4%
Uncertainty, Accuracy, and Precision
33. @The percent uncertainty in a measurement
26. @When are measurements absolutely (L) precise? A=203m’is:
A |usually A |0.5%
B [sometimes B 2%
C |always C 5%
D |never D |10%
27. @There is uncertainty associated with every: 34. @A scale (U ) has £ 0.05 g accuracy. Weighing a
A Imeasurement diamond (4-\) on it gives 8.17 g one day and 8.09 g
another day. These two measurements:
B |law — 5
. A |are unacceptable within the scale’s accuracy
C |equation — -
— B |are acceptable within the scale’s accuracy
D |principle ; —
C |prove that the scale’s accuracy is incorrect
28. ®Main causes of uncertainty in measurements are |D [prove that these are two different diamonds
limitations (%22 s3s) in: — .
A |instruments’ accuracy and experiment time 35. @Thff al?lhty of an 12strument (Je2) to repeatedly
i - - (1L1US5) give close (<_lie) measurements is called:
B [instruments’ (3)¢>)) accuracy and human ability
; : — A |accuracy
C |experiment time and human ability .
: i — B |uncertainty
D |experiment time and lab conditions —
C |deviation
29. ®When we use a ruler of 1 millimeter smgllest D |precision
divisions, the uncertainty is approximately (Lu )
equal to: 36. OThe ability of an instrument (J>) to give
Chapter 1: Introduction, Measurements, Units 3



measurements close (<_&) to the true values is

A + B) should be the same as the accuracy of

called: A and B.
A |accuracy A |most (S
B |uncertainty B |[least (J&)
C |deviation C |average (dax sie)
D |precision D |inverse (s~Se)
44. @Taking accuracy into account, the difference D =
Significant Figures A — B between two numbers, A = 3.6 and B = 0.57,
is correctly written as:
37. @The number of reliably (3sise JS&) known digits A 1303
(#%,)) in a number is its: i
. B |3.00
A |uncertainty
C |3.003
B |accuracy
— " D |3.0
C |significant figures
D |percent error 45. @Taking accuracy into account, the sum S=A + B
of two numbers, A = 3.6 and B = 0.40, is correctly
38. @The number of significant figures in (23.20) is: written as:
Al A 4.0
B |2 B |4.00
Cp3 C |4
D |4 D |04.
39. @The number of significant figures in (0.062) is: 46. @Taking significant figures into account, the product
Al P=A x B of two numbers, A = 12.0 and B = 12, is
B o correctly written as:
C3 A 144
Dla B (140
C [150
40. OThe number of decimal places in (0.062) is: D 1100
Al
B 2 47. OTaking significant figures into account, the
quotient Q = A + B of two numbers, A = 12.0 and B
CcJ3 = 12, is correctly written as:
D |4 A [1.00
41. @The area of a (10.0 cm X 6.5 cm) rectangle is B |1
correctly given as: C 1.0
A |65 cm® D |1.000
2
B 1650 cm i 48. ®Dividing 2.0 by 3.0 with a calculator gives
C 65.00 cm 0.66666666. Taking significant figures into account,
D [65.000 cm® this result should be written as:
42. @The significant figures in the product of two A 0.7
numbers (P = A x B) should be the same as the B |0.6667
significant figures of A and B. C 0.667
A |most () D |0.67
g
B |least (B) 49. ®For A = 0.01234, B = 0.00123, and C = 0.00012,
C |average (1) the number with the most significant figures is:
D |inverse (~S<) A |A only
43. @The accuracy in the sum of two numbers (S = |B |Bonly
Chapter 1: Introduction, Measurements, Units 4



C |C only A (3.70
D |they all are the same B |0.37
50. OFor A = 0.01234, B = 0.00123, and C = 000012, | 270
the number with the most decimal places is: D 10.037
A |A only 58. @®The decimal form for 7.62 x 107is:
B |B only Al7.62
C |Conly B 1762
D |they all are the same C 762
D |0.762
Scientific Notation 59. ®The decimal form for 6.150 x 10*s:
51. @Scientific notation allows the number of significant |A |0.0615000
figures to be: B [0.0061500
A |clearly expressed C 10.0006150
B |carefully hidden D 10.0000615
C |neglected ] - ] ]
D Tavoided 60. @Taking significant figures into account, thze product
P = A x B of two numbers, A =2.079 x 10° and B =
52. @In the scientific notation, 36900 is written as: 0.072 x 107, is correctly written as:
A 360 x 10° A 1.49688
B [3.69 x 107 B |1.497
C [36.9% 10° Cl3
D [0.369 x 107 D |1.50
53. @The scientific notation for 325 is: 61. @For A = %‘69 x 10%, B =_3‘690 x 102’.'&“?‘@ =
5 3.6900 x 107, the number with the most significant
A |3.25 % 101 figures is:
B |3.25 x 100 A |A only
C |32.5x 10»1 B |B only
D |32.5x 10 C |C only
54. O®In the scientific notation, 0.0021 is written as: D |they have same number of significant figures
A 21 x 107
B 2.1 x 107 Units & Standards
C 21 x 107 o
Dhix10” 62. @A standard is a fixed reference (z>_»~) for a:
A |model
55. @The scientific notation for 7.33 is: B |equation
A [7.33x 10° C llaw
B |7.33x 10’ D lunit
C |7.33x 10’
D 733 x 10" 63. ®The st.andard of 'Fhe meter is the distance traveled
by light in vacuum in 1/299792458 of a(an):
56. @The number 3.69 x 10%is equivalent to: A |hour
A 369 B |second
B (36.9 C |minute
C |3.69 D |day
D [0.369 64. OThe old standard of the second was 1/86400 of an
57. ®The number 3.7 x 10" is equivalent to: average solar (¢al):
Chapter 1: Introduction, Measurements, Units 5



A |hour D [0.00001 g
B |minute 72. ©Of the following SI units, the only base unit is:
C |day A
newton
D |year B |watt
65. @The new standard of the second is defined in terms  |C |gram
of the frequency of radiation (¢'2[]) emitted by: D |ampere
A |electronic devices .
73. ©Of the following ST units, the only derived (i)
B |the sun o
unit is:
€ [Xrays A [volt
D |cesium atoms B [kilogram
66. @The standard of the kilogram, kept at the Bureau of |C |kelvin
weights and Measures in France, is a cylinder of: D |meter
A |platinum-iridium
- 74. @A time interval of 60.0 us is equal to:
B |gold-silver
: A 10.0600 s
C |wood-iron
. - B |0.00600 s
D |radium-uranium
C 10.000600 s
67. @The SI unit of mass is the: D 10.0000600 s
A |newton 0
- 75. @An electric current of 3 x 10” A is equal to:
B [kilogram
C |pound A PBuA
B |3 MA
D |gram
C |3nA
68. @Which of the following is NOT an SI unit? D I3 mA
A |newton
B |kilogram Unit Conversion
C |pound
D |ampere 76. ©@Converting 215 cm to meters gives:
A 10.0215 m
S| Prefixes & Base Units B 10.215m
C |21.5m
69. @The SI abbreviation for 36 centimeters is: D 1215m
A |36 centim DA di _
B 136 cmeter 7A7 A distance of 0.05 km is equal to:
C 136 cm 5000 cm
D |36 centimeters B 500 cm
C {50000 cm
70. ©®1 Mm (mega-meter) equals: D 1500000 cm
A {1000 m ° _
B 11000 km 78. @A length of 286.6 mm is equal to:
C [1000000 km A 28.66 cm
D 1100000 m B |286.6 cm
C |2.866 m
71. @1 pg (microgram) equals: D |0.00286 um
A 10.0000001 g o oC o4 ;
B 0.0001 g 79. onvert 84 in. to feet:
C [0.000001 g APt
B |6 ft
Chapter 1: Introduction, Measurements, Units 6



C |7 ft B {3000 L
D |8 ft C |300 L
. . ) D|3L
80. @Convert 15 miles to the nearest kilometers:
A |18 km 88. @One light year is:
B 24 km A [the speed of light in vacuum
C |33 km B |the time that sunlight takes to reach the Moon
D |42 km C |the distance light travels in 1 year
81 ®Convert 258 cm? to m> D [the time that sunlight takes to reach the Earth
A [0.0258 m” 89. ®If there are 3 x 10’ seconds in one year, a distance
B 10.258 m> of one light year is equal to:
15
C [2.58 m’ A Px10"m
D [25.8 m? B 9x10"° m
® 3 3 C|9%x10" m
82. Conver3t 0.65 cm” to mm’: Dlox10°m
A {6500 mm
B |65 m Order of Magnitude; Estimati
raer ni ; Imation
65 ot er of Magnitude; Estimatio
D (650 mm’ 90. @Rounding (<433 a number to one digit multiplied
] ] by its power-of-ten gives its:
83. @A distance of 10 ft is equal to: N —
recision
A {305 m P
B |accuracy
B |305 cm -
c 05 em C |uncertainty
i D |order of magnitude
D |30.5m
o ] 91. @The 14 highest peaks in the world are between
g p
84. ©Express 10 in. in centimeters: 8000 m and 9000 m high. The order-of-magnitude of
A [0.254 cm their height (g\&))) is:
B [254 cm Allx10'm
C 254 cm B [0.1 x 10°m
D [2.54 cm C[2x10'm
T
85. @Convert 2 h 15 min to seconds: D |10x 10 m
A (8100s 92. @A lake (3_:>) is roughly (L_a3) circular, with a 1-
B 12100 s km diameter and 10-m average depth (G«<). Its water
C 15900 s capacity can be estimated as:
63
D [3500s° A 1> 10" m
B |1 x10'm
86. @A school speed-zone (33) is 30 km/h. Three cars Clhx10°m’
A, B, and C are going at speeds vy = 8 m/s, vg = DlIx10°m
9m/s, and v, = 10 m/s. The cars that will receive X m
speeding tickets are: 93. @The thickness (4Sx) of a 200-page book is 1.0 cm.
A |A,B,and C The thickness of one sheet of this book can be
B |C only estimated as:
C IBand C A 10.001 mm
D |none B |0.01 mm
. . R C |0.1 mm
87. @The maximum capacity in liters of a 3-m’ water
ol esy e D |1l mm
tank (O1J)2) is:
‘A ‘30 L 94. @If an average human lives for 70 years, and if the
Chapter 1: Introduction, Measurements, Units 7



heartbeat rate is 80 beats/min,

the number of

B|LMT?

heartbeats in a lifetime can be estimated as: C M1
A3x10° DICEMT!
B [3x 10
C Bx10° 98. @The dimensions of acceleration are:
D [3x10° AILT
B|LT”
i i C [L/T°
Dimensions T
DIIL'T
9A5' fz";he dimensions of area are: 99. @The dimensions of momentum (p = mv) are:
N AILMT
o B|ILMT”?
T CLMT'
DIL'MT'
96. @The dimensions of volume are: 100. @Which of the following is dimensionally
AL correct?
B |L* A |speed = acceleration / time
C |LT° B |distance = speed / time
D L°T' C |force = mass x acceleration
97. @The dimensions of force are: D |density = mass X volume
ALMT
Chapter 1: Introduction, Measurements, Units 8



CHAPTER 2: MOTION & ENERGY

Formulas & Constants

_Aver;;lge f}f)(fd‘;i 4= Vi— Vj vZ-v2=2ad ve=Vi+ gt d=%at?+vt 2E = constant
V=ET= 5 t v=gt (vi=0) d=%gt? (vi=0) (energy consrv.)
F=m.a W =m.g P=W/t W=F.d.cos6 KP])EE:lZl;rg{.l\;Z Vf=\/m
FaonB=FBona Rz =X2 + Y2 tanf=Y /X 1m/s=3.6 km/h g=10 m/s? 1hp =3%kW
Key Terms & Definitions
Acceleration ¢ Wil |Horizontal 8| |Resultant EAVZEON
Action J=8 |Inertia R sail] |Reaction J=d 33
Air resistance ¢ ¢4 ia| |Instantaneous <2>[ |Resolution Jalas
Average L sia |Interaction Jelsl [Speed Al dlde ]
Component &4 [y354 [ paic| [Kinetic energy i aMadlaf] (Static (oS
Direction ola3l| |Mass ALE| |Support force ac (13 8
Displacement 4al3)| [Magnitude _lasl | Tension By
Distance 4ils| |Mechanical 88| |Terminal speed Lo lae ]
Dynamic S~ [Motion i a| |Vector dgaie 4paS
Energy 4| |Net force 4ila / La) 358 |Velocity dgaialie yull]
Equilibrium o' |Normal force 4 sex13 800 |Vertical Gasee 5l ol )
Force 548 |Potential energy ekl [Volume aaa
Free fall o~ bl [Power 5,3 Weight BY)
Friction dsall [Projectile Casdia s 488 (Work Jad
Gravity 4wa| |Projection Llau)
Vectors B |distance
C |speed
1. Scalar is a quantity that does not need: D ltime
A |value ] ] ]
B |magnitude 5. For hnea.r motion, th.e .angle between the velocity and
acceleration vectors is:
C |direction A [always 0°
D |unit B |always 180°
2. Vector is a quantity that needs: C |0°or 180°
A |direction only D |always 90°
B |magnitude only 6. Adding two perpendicular vectors (A) and (B) gives a
C |unit o‘nly _ resultant (ﬁ) with magnitude: = .
D |magnitude and direction AlR=vVA? 782 ; B
3. Example of a scalar is: B IR = A% + B? !
A |velocity C|R=VA+B =
B |distance D|R=1/VAZ + B2
C |acceleration
D |force 7. Two perpepdicular forces., F, =40 Nand F, =30 N,
act on a brick. The magnitude of the net force (F,)

4. Example of a vector is: on the brick is:
|A |velocity IA|T0N |

Chapter 2: Motion & Energy



o AL
B [S0N / \D ‘height
C|ON - .
14. The speed at a specific moment is called
D |I0N 40N | speed:
8. If an airplane heading north with speed vp = 400 A |average
km/h faces a westbound wind (w_xl =3 =) of |B |instantaneous
speed v, = 300 km/h, the resultant velocity of the |C [initial
plane (V) is: G 4. D (final
A 500 km/h, north-west \\ Ve
B 1700 kny/h. north-cast 15. Acceleration is the rate of change in:
C [500 km/h, north-east A |force
D [700 km/h, north-west B |distance
_) C |speed
9. Decomposing (or resolving) a vector (A) into two D |velocity
components in perpendicular directions (A, and A,)
gives : ¥ 16. If the speed is constant, the acceleration must be:
AlA+A=A A . A |constant
B (A, +A,=A" fﬂ‘} B |zero
C A2+ Ay2 =A e L Al s C |negative
DA +AS=A" D |unknown
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, v¢ =20 m/s, its average speed is:
10. To calculate an object’s average speed we need to A5 m/s
know the:
. - B |15 m/s
A |acceleration and time
- - C |10 m/s
B |velocity and time
. . D |20 m/s
C |distance and time
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 (=) a distance of 10 kilometers in A 14 m/s
30 minutes. Its average speed is: By
A C |10 mS/
B |20 knvh e m/S
C [30 km/h i
D 140 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 [y 20 m/s2
acceleration is: 510 /s
AP 2 C |Sm/ ZS
B |1 km/h’ - m/sz
C [10 km/h’ i
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:
- B |80 km
A |velocity
, C 120 km
B |acceleration
D {320 km
C |mass

Chapter 2: Motion & Energy



21. If you travel 300 km in 4 hours, your average speed ‘D ‘undefined
is:
A 150 kn/l 28. If an object is in free fall, its speed every seconds is:
B 175 kel A |the same as the previous (&) second
C 180 km/h B |more than the previous second
D 1100 km/h C |less than the previous second
D |undefined
Free Fall . ] ] o
Newton’s 1% Law of Motion; Inertia; Equilibrium
22. If air resistance on a falling rock can be neglected,
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 velocity
C |in free fall 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 10 m/s A |a nonzero net force acts on it
B |40 m/s B |it has constant velocity
C |50 m/s 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 1. 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 |40 m object tries to stop
B |80 m B |an object at rest tries to move, and a moving object
C 120m tries to stop
D 160 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 moving
A |80 mis 32. The ST unit of inertia is the:
B 190 m/s A |kilogram
C {100 m/s
B |newton
D {110 m/s .
C |joule
26. Neglecting air resistance, if a player throws a ball |D |none of these
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 |4 seconds B (it is in static equilibrium
D 13 seconds C |it is in dynamic equilibrium
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 (¢SU) book in
A [the same as the previous (&3 second opposite directions, we can say about it that:
B |more than the previous second A %t ba.s acce?eratlo.n. i
C |less than the previous second B [itis in static equilibrium
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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)
35. If you stand at rest on a pair of identical bathroom C |2 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: 1_51 = (10 N, up); 1_52 =(10
B |each equal to half your weight N, down). The net force (El_f) on it is:
C |each equal to double your weight A (20N, 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 |zero
evenly between them. The reading on each scale is:
A 1400 N 43. Two forces act on a crate and the crate is in
equilibrium. These two forces are:
B |200 N -
A |(100 N, right), (100 N, left)
C |1600 N i
D800 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)
([ 4161 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 A |ON
B |500 N B|5N
C |800N C|ION
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 average
of atoms in the surface: -
< - B |instantaneous
. coml()jressmn C Ifinal
Spee D |terminal
C |acceleration
D [energy 46. Air drag depends on a falling object’s:
39, Th R 5 ke book Ivi level A |size and speed
. tabfl:es;;?port orce on a 2-kg book lying on a level =70 ——q density
AN C |density and speed
B 2N D |none of these
C|ION
D 20N 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 scalar A |inertia
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 (Eﬁ) on itis: A |energy
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B |matter B |1 m/s*
C |dimensions C [2my/s’
D |momentum D |5 m/s®
49. The SI unit for weight is the: 56. A 1-kg falling ball encounters 10 N of air resistance.
A Inewton The net force on the ball is:
B |kilogram A|ON
C |gram B |4N
D |pound Cl6N
D |ION
50. Two identical barrels (J=_»), 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 (Aaldl) in an
C |same volume and different mass 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 Bl
Moon, an object taken to the Moon will have: C2
A |same mass and less weight D3
B |same weight and less mass 58. A force is defined (%&:25) as:
C |same mass and same weight A |part of an interaction between two objects
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 force 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 [inertia D |Y exerts an equal but opposite force on X
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 |increases B |in opposite directions
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 |decreases A |zero
B |increases B |F/2
C |remains constant C|F
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’

a,, the cannon recoils (¥_2) with acceleration a. such
that:
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A |a. = a, B m/N
B |a. is much larger than a, C |N/m
C |a. is much smaller than aj, D |[N.m
Dla.=0 70. A cart moves 10 m in the same direction as a 20-N
63. When a cannon shoots a cannonball with force F, force acting on it. The work done by this force is:
the cannon recoils (1) with force F, such that: A 2007
A |F.=F, B 27
B |F. is much larger than F,, Cl05])
C |F. is much smaller than F, D |201]
D |F.=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 on a frictionless floor. The force
recoil (2lx,)) is much slower than the cannonball applied by the man is: o
because: A |20N
A [the force on the cannon is much less B [200N o
B |the mass of the cannon is much greater C 12000 N 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
ithin its elasticit , th i 1Is him back i i
E:i/ih'm its elasticity range), the spring pulls him bac 72. An engine (€a%) can do 100,000-J work in 10 s. The
i power of this engine is:
AON A |1 MW
B SON B | 100 kW
€ |I00N C | 1000 W
D |200 N
D |10 kW
Work; Energy 73. An engine '(nﬂ)u‘) can do 75-kJ Wprk in 10 s. The
power of this engine in horsepower is:
66. Work is produced only if there is: A |10 hp
A |force and motion B |1hp
B |force and elevation (g)) C|0.1hp
C |force and time D 100 hp
D |time and elevation . .
74. The SI unit of power is:
67. Work is proportional to: A [newton
A |(force) and (1/distance) B |watt
B |(force) and (distance) C |joule
C |(1/force) and (distance) D |ampere
D |(force) and (distance)’ . .
75. A watt is equivalent to:
68. The SI unit of work is: A [kg.m’s?
A |newton B [ke’.m’/s’
B |watt C |kg.m%s’
C |joule 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:

i |

‘A ‘ work and energy
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B | work and power Allm
C |energy and power B|2m
D |work and pressure Cl4m
D |8m
Mechanical Energy 84. Three 5-kg rocks are raised to a height of 5 m, with
. S Rock; raised with a rope, Rock, raised on a ramp
77. Mechanical energy results from an object’s: (=), and Rocks raised with an lift (3wse). The
A | position only rock that attains the most potential energy is:
B | position and/or motion A |Rock;,
C | motion only B |Rock,
D |neither position nor motion C |Rocks
78. Mechanical energy consists of: D |all the same
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 | motion
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 |a moving car 86. The kinetic energy of a 1000-kg car traveling at a
B |a stretched bow (2s38e s s8) speed of 20 m/s is:
C |a compressed spring (4 sas & i ) A 150kJ
D | water in a high reservoir (01J3) B | 100 kJ
. . . . C |200kJ
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 |position traveling at 10 m/s is:
C |charge A |40 kg
D |mass B |50 kg
: . C |60 kg
81. A 20-kg box rests on a 2-m high shelf. Its potential
energy relative to the ground is: D |80 kg
A 1100) 88. The speed of a 40-kg bicycle of 1620-J kinetic
B [200] energy is:
C 4007 A 19 m/s
D |8007J B |3 m/s
C |27
82. The mass of a box of 200-J potential energy when ms
resting on a 2-m-high shelf is: D 190 m/s
A |10 kg 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-J  |P_| quadruples

potential energy relative to the ground, h equals:
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90. If an object’s mass doubles while moving at a |B |decreases, decreases
constant speed, its kinetic energy: C |decreases, increases
A |remains the same D |increases, increases
B | doubles ) _ N .
C It 96. The ram of pile-driver () falls from a height of
5 triples 20 m. Its speed just before touching ground is:
quadruples A 2 m/s
91. The kinetic energy of a car traveling at 20 m/s is B |5 m/s
500kJ. If it travels at 40 m/s, its kinetic energy ¢ 10 m/s
becomes:
D |20 m/s
A 500 kJ
B 1000 kJ 97. A simple pendulum’s bob has speed (v) at its lowest
C hooo point (1); its highest point (3) has helght (h).
If h =20 cm, v equals: e Bob's
D (4000 kJ ¢.. Mass(m)
A 12 m/s .
92. The work done by the engine of a 1000-kg car to  [B |55
move it from rest to a speed of 20 m/s is:
A 50k Cloms | "
D 20 m/s
B 100 kJ ™ Reference e
C 00K 98. When a simple pendulum’s bob of mass m = 0.5 kg
D la is at its highest point (3), its height is h = 40 cm. Its
00 KJ kinetic energy at its lowest point (1) is:
93. The force exerted by the engine of a 1000-kg car to |A |0]J
move it from rest to a speed of 20 m/s within 100m |57,
is:
A {1000 N CPpJ
D |107J
B {2000 N
C 4000 N 99. When a simple pendulum’s bob of mass m = 0.5 kg
D N is at its highest point (3), its height is h = 40 cm. Its
5000 kinetic energy at point (2) of height ¥2 h is:
_ Alsy
Conservation of Energy B 2]
94. The total energy of an object of mass (m), falling at clJ
height (h) with speed (v) can be written as: D|0J
2
A |[E=%mv" +2 mgh 100.  When a simple pendulum’s bob of mass m =
B |E = V2 mv* + mgh 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’+ Y% mgh A 5]
. . . B (2]
95. As an object falls, its potential energy c iy
and its kinetic energy
; D|0J
‘A ‘mcreases, decreases
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CHAPTER 3: HEAT & MATTER

Formulas & Constants

mass density = o weight density = o stress (S) = E Te = E (Tp — 32°) Tp = 2 (Te) + 32°
Vv \' A 9 5
Ta=To+ 273 1 cal =419 Q=cmAT vty | o o)
Key Terms & Definitions

Absolute zero Glhall il [Evaporation o [Neutral Jalatia
Absorption u=bais| [Expansion 2.3 |Nucleus 8l 5
Atom 533 [Fluid &k| (Particle FNIEN
Boiling okle! |Freezing 23 (Phase sk
Bonding Lyl i [Fusion Jleail| |Pressure bia
Charge 4[4l |Gas Je| |Saturated -
Compound S | |Heat 3,100 |Solid b
Compression Lbia| |Heat transfer s, Jusl| (Solidification las
Condensation &S5 | Humidity 45k | [Specific Heat dae gill 5,00
Deform o5& |Inelastic U= | |Strain Jadi)
Density 48| |Liquid Ji| |State A
Dew w2 |Latent Heat A5l 3,0, |Stress e
Diffusion oLl | Matter 3| [Substance ia
Elastic limit 454l 27 |Melting Oksd| |Temperature (B BIRECSY
Elastic range 45l nl| [Metal 348 ¢aeq| |Tensiom Sig
Elasticity 4y el |Mixture z sl lla| [Vaporization DA
Element _=aic| |Molecule ¢s | |Volume aal]

Temperature A |25 degrees C

B |5 degrees C

1. Converting 77 degrees F to Celsius gives: C |0 degrees C
A |25 degrees C D |-12 degrees C
B |55 degrees C 5. Converting 20 degrees F to Celsius gives:
C |75 degrees C A -7 degrees C
D |95 degrees C B |30 degrees C
2. Converting 113 degrees F to Celsius gives: C |42 degrees C
A |35 degrees C D |-12 degrees C
B |45 degrees C 6. Converting -50 degrees F to Celsius gives:
C |110 degrees C A [-46 degrees C
D |165 degrees C B |-32 degrees C
3. Converting 257 degrees F to Celsius gives: C |-23 degrees C
A |55 degrees C D |-18 degrees C
B 220 degrees C 7. Converting -40 degrees F to Celsius gives:
C |125 degrees C A [-20 degrees C
D |335 degrees C B |-30 degrees C
4. Converting 10 degrees F to Celsius gives: C |-40 degrees C
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‘D ‘—50 degrees C B |276 degrees C
8. The Fahrenheit and Celsius temperature scales have C |579 degrees C
the same reading at: D |133 degrees C
A |32 degrees 17. Converting 175 degrees K to Celsius gives:
B |0 degrees A |-98 degrees C
C |-32 degrees B |112 degrees C
D |-40 degrees C |-213 degrees C
9. Converting 15 degrees C to Fahrenheit gives: D |45 degrees C
A |59 degrees F 18. Converting 6000 degrees K to Celsius gives:
B |47 degrees F A 6273 degrees C
C |21 degrees F B |5727 degrees C
D |-12 degrees F C [5911 degrees C
10. Converting 145 degrees C to Fahrenheit gives: D 6196 degrees C
A (177 degrees F 19. The melting point of pure iron is 1505 degrees C.
B |293 degrees F What Fahrenheit temperature is this?
C |112 degrees F A |1689 degrees F
D |217 degrees F B |3563 degrees F
11. Converting 35 degrees C to Fahrenheit gives: C 2741 degrees F
A [59 degrees F D |4112 degrees F
B |77 degrees F 20. The melting point of mercury is -38.0 degrees F.
C (95 degrees F What Celsius temperature is this?
D |3 degrees F A |-36 degrees C
12. Converting 95 degrees C to Fahrenheit gives: B |-37 degrees €
C |-38 degrees C
A |63 degrees F D |-39 degrees C
B |127 degrees F
C |275 degrees F
D |203 degrees F Heat
13. Converting 75 degrees C to Kelvin gives: 21. Find the amount of heat in cal generated by 95 J of
A [348K work
B 198 K A |23 cal
C 32K B |25 cal
D 212K C |27 cal
D |24 cal
14. Converting 25 degrees C to Kelvin gives:
A 248K 22. Find the amount of heat in kcal generated by 7510 J
of work.
B 298 K A [1.43 kcal
€ 47K B |1.79 kcal
D 237K C |8.11 kcal
15. Converting -50 degrees C to Kelvin gives: D 131.7 kcal
A 40K 23. Find the amount of work in MJ that is equivalent to
B 323K 3850 kcal.
C 223K A[317MI
D 273K B [0.918 MJ
16. Converting 406 degrees K to Celsius gives: C |16.1 MJ
‘A ‘337 degrees C D [823 MJ
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. Find the amount of work in kJ that is equivalent to

and 2.5 g of gas is burned each second, find the

7.65 kcal of heat. power output in kilowatts.
A 177K A |35 kW
B [9.18 kJ B |160 kW
C |1.83kJ C 290 kW
D |32.1kJ D {1900 kW
25. Find the mechanical work equivalent (in kJ) of 8550  32. An industrial engine produces 38,000 kcal of heat.
cal of heat. What is the mechanical work equivalent of the heat
A [35.8kJ produced?
B [2.04 kJ A |33 MJ
C |153KJ B |85 MJ
D |23.1kJ C |120MJ
D |{160 M
26. Find the heat equivalent (in kcal) of 763 kJ of work. 00 MJ
A |17.5 keal
Specific & Latent Heat; Change of Phase
B |182 keal P g
C |1232 kcal 33. What heat is needed to change the temperature of
D (3200 kcal 100 kg of copper (c = 0.092 kcal/kg degree-C) from
. 100 to 200 degrees-C?
27. How much work must a person do to offset eating a
piece of cake containing 625 Cal? A 1920 keal
A 392 kI B {9.2 kcal
B 924K C |92 kcal
C hexvy D {9200 kcal
D |13.3MJ 34. What heat is needed to change the temperature of
. 10 kg of water (c = 1.00 kcal/kg degree-C) from 10
28. How much work must a person do to offget eatlng.a to 20 degrees-C?
200-g bag of potato chips if 28 g of chips contain
150 Cal? A (10 kcal
A 1320 kI B {100 kcal
B 610K C {200 kcal
cliams D |419 kcal
D |45MJ 35. What heat is needed to change the temperature of
) 100 kg of steel (c = 0.115 kcal/kg degree-C) from
29. A fuel yields 11.5 kcal{g when burnpd. How many 1000 to 1100 degrees-K?
joules of work are obtained by burning 1 kg of the
fuel? A (100 kcal
A 48 MJ B |300 kcal
B 136 MJ C {1150 kcal
C hams D |4600 kcal
D |12M] 36. What heat should be given off by 10 kg of aluminum
(c = 0.22 kcal/kg degree-C) to change their
30. A fuel prpduces 16 kcal/g when burned. If 500 g of temperature from 200 to 100 degrees-C?
the fuel is burned, how many joules of work are
produced? A |51 keal
A 2 MJ B |430 kcal
B 134 MJ C |910 kcal
C la7 M1 D |220 kcal
D |65MJ 37. How many calories of heat are required to melt 7 g
] ] ] of ice at 0 degrees C? (L-fusion = 80 cal/g)
31. Natural gas burned in a gas turbine has a heating
A [560 cal

value of 110 kcal/g. If the turbine is 25% efficient
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B [135 cal extends to 21 cm. What would be its length when a
C 12300 cal 1000-N force is applied to it within its elastic range?
D 1500 cal A 125cm
. . B |30 cm
38. How many calories of heat are given off by 10 g of
steam at 100 degrees C to condense to water at C |35 cem
100 degrees C? (L-vaporization = 540 cal/g) D |5cm
A 540 cal 45. When a 50-N force is applied on a 20-cm spring, it
B 5400 cal extends to 22 cm. What would be its length when a
C 154000 cal 75-N force is applied to it within its elastic range?
D |540000 cal A |3cm
39. How many calories of heat are given off by 10 g of B 21 cm
steam at 100 degrees C to condense to water at C|23cm
0 degrees C? (c-water = 1 cal/g degree C, L- |[D|30cm
vaporization = 540 cal/g) 46. When a 10-N force is applied on a 20-cm spring, it is
A 640000 cal compressed to 18 cm. What would be its length
B 64000 cal when a 30-N compressing force is applied to it
C 16400 cal within its elastic range?
D |640 cal A |6 cm
40. How many calories of heat are required by 50 g of B |16cm
ice at 0 degrees C to melt to water at 40 degrees C? C |26 cm
(c-water = 1 cal/g degree C, L-fusion = 80 cal/g) D |14 cm
A {2000 cal 47. A block of lead with dimensions (10 cm X 5 cm X
B 4000 cal 4 cm) has a mass of 2.3 kg. It exerts the greatest
C 15000 cal stress on a flat surface when it lies on the side with
D 16000 cal dimensions:
A |Scmx 10 cm
Elasticity; Stress; Hooke’s Law B |5 cm x4 cm
C |[10cm x 4 cm
41. When a deforming (e3<«) force acts on an elastic |D |same stress on all sides
object, the object is: 48. A cube («25) of iron of 10-cm sides weighs 80 N.
A |never deformed The stress it exerts on a flat surface is:
B |permanently Sé\ﬁ J<&) deformed A [80 Pa
C |temporarily (4¥5) deformed B 800 Pa
D |broken into pieces C 18000 Pa
42. An elastic material can be: D 180,000 Pa
A |dough (U»e) 49. A cylinder of lead is of 5.64-cm radius, 20-cm
B [clay (cxb) height, and 23-kg mass. The stress it exerts on a flat
C |lead (Uab=)) surface when it lies on its flat side is:
D |rubber (&Uax) A |23 Pa radius
43. When a 10-N force is applied on a 20-cm spring, it B 230 Pa it
extends to 25 cm. What would be its length when a C |2.3kPa eignt
30-N force is applied to it within its elastic range? D |23 kPa
A |35cm
B [15cm Density
C 79 cm 50. Density of a substance (<is) depends on th
. Density of a substance (—si<) depends on the
D 20 cm and of its atoms.
44. When a 100-N force is applied on a 20-cm spring, it ‘ A ‘mass, charge (4s[)
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mass, spacing

electrons are called a(n):

C |spacing (x=L[), charge A |molecule
D |mass, color B |atom
51. A 500-g block of wood with dimensions (10 cm x  [C [mixture

5 cm X 4 cm) has density of: D lion
A 0.5 g/em’ 55. Examples of molecules do NOT include:
B |1.5 g/cm’ A |water
C |2.5 g/em’ B |carbon
D |3.5 g/em’ C |ammonia
52. A 500-g block of wood with dimensions (10 cm x  |D_|methane

> cm x 4 cm) has density of: 56. When two atoms of hydrogen bond with one atom of
A 2500 kg/m’ oxygen, they form a molecules of:
B |2.5 kg/m’ A |carbon dioxide

3

C 0.8 kg/m B |ammonia
D |800 kg/m’ C |water
53. A 500-g block of wood with dimensions (10 cm x  |D |methane

5 cm X 4 cm) has weight density of: 57. When atoms of different elements chemically bond
A [2.5 kN/m’ together, they form a:
B |5 kKN/m’ . A |noble gas
C 10 kN/m3 B |new element
D |25 kN/m C |mixture

D |compound
Properties of Matter (optional)

54. Two or more atoms that bond together by sharing
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CHAPTER 4: ELECTRICITY

Formulas & Constants

/1R\

e=1.6x101°C Qproton = t+€ .91 92 _ 9 2 17 4o Freil il P 1B
1/e =625 x 1018 Qelectron = -€ F=k Fp k =9 x 10°2 N.m?/C Electric field: £ = q
. Q-q Ep AQ l
Elec. potential tEp| Ep=k——;v=—=2 =— L
ec. potential energy: E; p ] q I T R pA A=m'r
V=IR 9 V2 R CRiR 1 o1
=1 = =—=]2 series = + + .. = — —_— eee
“ p=vl R IR ! : Rparallel Ri R

Key Terms & Definitions

Alternating current 2354 U |Electric field oSl Jadll [Potential difference ENIRTRt
Capacitor @S| |Electric potential sl 2l (Power 54
Charge 4[4 [Electricity ¢L S| |Resistance dalia
Conductor Jia 54| |Electrostatics AN eL Sl [Resistivity 4 glia
Current U4 (Insulator Jite| [Semiconductor Jia e ndi
Direct current 4lw L |Parallel circuit 45l 5% 340y |Series circuit A 5l A 5 53l

Electric Charges; Coulomb’s Law

Normally, an atom’s net charge is:

negative

positive

ZEero

a vector

The number of electrons needed to make up one
coulomb of charge is:

q; is positive and q; is negative

q; is negative and q, is positive

q; and q, have the same sign

q; and q, are neutral

S Tglalo »

The electrostatic force equation for two charged
objects, q; and q,, gives a negative result if:

q: repels q»
Q2=q1
q="2q

N gl >

All6x10" q; attracts q,
B [1.6x10*" The electrostatic force between two charged objects,
Cl625x10™® q: and qp, is located at:
D [6.25x 10" Ald
A positively chareed obiect i bi th B |q.
3. positively charged object is an object with: C [q, for force from q, and qp for force from q,
A |extra electrons D |halfway between q; and q,
B [lack (u=2) of protons
C lextra neutrons 8. The attractive force between two charges q; = 5 C
and q, = - 3 C separated by 1 km is:
D |lack of electrons
A {1000 N

4. A negatively charged object is an object with: B 100N
A |extra electrons C 10N
B |extra protons DIIN
C |extra neutrons ] ] ]

9. The repulsive force between two identical 1-C
D |lack of (=) electrons charges separated by 300 m is:
5. The electrostatic force equation for two charged |A [I00N

objects, q; and q, gives a positive result if: B |1 kN
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C |I0kN B |watt
D {100 kN C |volt
D |joule
Electric Field; Electric Potential 17. The SI unit for the electric potential is the:
10. The following quantities are all scalar, except for: A Jampere
A |electric current B |watt
B |electric field C |volt
C |electric charge D [joule
D |electric potential 18. One volt is equal to:
11. A group of charges (Q) exert a net force F = 10 N on A |1 joule/second
a charge q = 0.2 C located at point (X). This means |B |I joule/coulomb
that the magnitude of the electric field resulting from  |C |ampere/second
Qat X equals: D |ampere/coulomb
A |0.2 N/C
B |5 N/C 19. A charge q = 0.5 C located at point (X) has electric
C lloN/C potential energy PE = 10 J caused by a group of
charges (Q). This means that the electric potential
D |50 N/C resulting from Q at X equals:
12. The electric field around a negative point-charge (Q) A0SV
points (4>i): B|5V
A |radially away from Q Cc |10V
B [radially toward Q D 20V
C |in circles around Q
D (in ellipsoids (¢ s=x puas) around Q Capacitor; Resistance
13. The electric field around a positive point-charge (Q) 20 Electric energy can be stored in a:
X p(;l.ntli (=) ; A |resistance
ra %a y away from Q B |capacitor
B |radially toward Q C lswitch
C %n (:1r.cles .around Q D [light bulb
D [in ellipsoids (s s»<an awas) around Q
o ] 21. A capacitor consists of:
14. The electric field between two point charges (+Q) A ductor bet Wo insulati Tt
and (—Q) separated by a distance (d) points (4ai): a C?n uctor between two msuwia 1r?g plates
A Jon a straight line from +Q to —Q B |an 1r%sulat0f between '.[wo conducting plates
B |radially toward +Q C |two 1nsulat1r.1g plates 1r‘1 vacuum
C |radially toward —Q D |two conducting plates in vacuum
D |on a straight line from —Q to +Q 22. When a capacitor is connected to a battery, the plate
o ] connected to the terminal becomes
15. The electric field around two point charges (+Q) and A = 0
(—Q) separated by a distance (d) is: post 1.ve, p051. 1.ve
A |concentric (J3lxic) cubes B neg‘at.lve, p0s1t%ve
B [|radially toward Q C pos%t%ve, negative
C |radially toward -Q D |positive, neutral
D |concentric ellipsoids (5 s puss) 23. If a capacitor is connected to a battery of potential
] ] . ] difference V, the capacitor becomes fully charged
16. The SI unit for the electric potential energy is the: when the potential difference between its plates
‘A ‘ampere equals:
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A0 C |10 kWh
B |V D |50 kWh
C V2 30. In electricity, the kilowatt-hour is a unit of:
D |2V :
A |electric current
24. A 10-km copper wire (resistivity = 1.7 x 10® Q.m) B |electric power
has cross-sectional area = 1 mm”. Its resistance is: C |electric potential
A LTQ D |electric energy
B |17 £ 31. Three identical light bulb -
. ee 1dentical light bulbs, 7=
c 1oL each of resistance 12 Q, are
D 1700 Q connected in series to a 12-V
battery.  Their  equivalent
Ohm’s Law; Electric Power; Electric Circuits resistance 1s:
Al4Q
25. An electric circuit consists of a 24-Q resistance B [12 Q
connected across the terminals of a 12-V battery. [~ 51
The electric current in this circuit is:
D |36 Q
A |24 amperes
B |12 amperes 32. Three identical light bulbs, each of resistance 12 €,
C |2 amperes are connected in series to a 12-V battery. The
503 potential difference across each light bulb is:
.5 amperes AoV
26. An electric circuit consists of a light bulb connected Bl4V
across the terminals of a 12-V battery. If the electric  [~737;
current in this circuit is 6 mA, the resistance of the
light bulb is: Dl12v
A 0.5 kQ 33. Three identical light bulbs, each of resistance 12 €,
B 2 kO are connected in series to a 12-V battery. The current
C hoo passing through each light bulb is:
1
D2C Al A
B|%A
27. If the power rating of a vacuum cleaner is 550 W, [~ &
the current it draws in a 220-V electric circuit is: D3 A
A |0.4 amperes
B |1.5 amperes 34. Three identical light bulbs, each of resistance 12 €,
are connected in parallel to a 12-V battery. Their
C |2.5 amperes . . .
D15 amoeres equivalent resistance is:
P Al4Q
28. If a light bulb in a 220-V electric circuit draws 0.5 |B (12 Q 3 ’
amperes, its power rating is: C 220
A 110 W D 136 Q
B |440 W
C laow 35. Three identical light bulbs, each of resistance 12 €,
are connected in parallel to a 12-V battery. The
D[15W potential difference across each light bulb is:
29. A classroom has ten 25-W compact fluorescent |A [0V
lamps (CFL). If these lamps are turned on for 10 |B |4V
hours every day, their energy consumption (<>lgiul) ClsV
in 20 days is:
D12V
A |1 kWh
B |5 kWh 36. Three identical light bulbs, each of resistance 12 €,
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are connected in parallel to a 12-V battery. The |B |0.5A
current passing through each light bulb is: CHA
AlsA D12A
B|%A
CIiA 38. In an electric circuit consisting of two resistances
(10 Q and 5 Q) connected in parallel, if the current
D|3A through the 10-Q resistance is 1 A, the current
L . . through other resistance is:
37. In an electric circuit consisting of two resistances
(10 Q and 5 Q) connected in series, if the current A|0A
through the 10-Q resistance is 1 A, the current |B |0.5 A
through other resistance is: ChA
AfoA DA
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CHAPTER 5: OPTICS

Formulas & Constants

JS=cl/hor: c=f A S =1/T E=h_/ (photon energy = c=3x10%m/s
/ =frequency; A =wavelength) (frequency = 1/(time of 1 cycle)) | constant x wave frequency) h=6.6x107"Is
10°to 10" Hz 4x10™to 8 x 10" Hz 0,=0, i
(frequencies in the e-m spectrum) | (frequency range of visible light) (law of reflection) B

hi Si

. , _ c 1 1 1 S, . f M=—t=_2t

Snell’s law: n; sin 6; = n, sin 0, Index of refraction: n = 7 T = 5 + 5 or:s; = S . h, So

i =incid - 1 = refracti _ . . . o i o~ 1
(i =incidence; r = refraction) (v = speed of light in medium) (0 = object; i = image) _
1-—s,/f
Key Terms & Definitions

Aberration &J| |Focal point 554l |Prism Diia
Absorption uabaid| |Frequency 253 |Rainbow hall g8
Amplitude daall gl |Electromagnetic (bl s S| [Ray glad
Astigmatism 45,8l & sl 3| (Incidence L i |Real image 4ida 3 sa
Beam 4 a| |Infrared ¢ yall cuail |Reflection oSl
Chromatic 9| |Inverted image 44080 3 ) sal |Refraction DSl
Concave 2| |Least time principle iy (33l 328 |Resonance P
Converge S| |Lens duae| [Source hae
Convex sl [Magnify S| |Spectrum il
Cornea 45,8 |Medium Ls| |Specular St e
Critical angle daall 455 [Microwaves =il 3304 il sl | Transparent calak
Defect Jis| [Mirage <l [Ultraviolet il (358
Deformation o335 | Mirror 81 | [Upright image a8 3 ) pa
Diffuse e 5l il |Oscillation OVl sl 2l | Violet (el
Dispersion sl |Period da5all 3,8 |Virtual image Qad 53 ) 50
Diverge ¢ )| |Photon Osis |Visible light el & szl
Fiber optics 4 yadl GLIG| |Plane bl (Wave dase
Focal distance sl 2=l [Polished Jsias [Wavelength da el Joha

Electromagnetic Waves & Spectrum

THE ELECTRO

AG

[

:NETIC SPECTRUM

LA [V [V [l [

& r® 107 et et et w0t we? 1

—

Light is the oscillation of:

electric & sound fields

electric & magnetic fields

sound & magnetic fields

o Q| W >

electric & gravitational fields

0

empty space produces:

Shaking an electrically charged rod to-and-fro in

air waves

sound waves

electromagnetic waves

Ol Q| w| >

vacuum waves

Electromagnetic waves start from a vibrating:

fork (3 33)

string (_30)

spring (<)

charge

 roalw »| %

In an electromagnetic wave,

magnetic fields are:

the electric and

A |perpendicular to each other and to the direction of
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motion C |red light waves
B |parallel to each other and to the direction of motion D |radio waves
dicular t h oth d llel to th
¢ gérper‘l 1cufar 0_ cach other and patatiel o te 12. Among the following electromagnetic waves, the
trection of motion i longest wavelength is for:
D p.arallf:l to each ?ther and perpendicular to the A Tinfrared waves
direction of motion .
B |microwaves
5. A wave’s frequency is: C |visible light waves
A |the number of waves repeating (LS every second D lultraviolet waves
B |the time duration for one complete wave ] ]
: 13. The wavelength of 300-MHz microwave is:
C |the maximum value of a wave N
D |the length of a single wave Hm
B |1 mm
6. A wave’s wavelength is: C lem
A |the number of waves repeating (LS5 every second Dl1m
B |the time duration for one complete wave -
- - 14. The frequency of 0.5-um green light is:
C |its maximum value -
. A 2x 10" Hz
D [the length of a single wave -
B |[4x 10" Hz
7. Going from left to right in the electromagnetic [C |6 x 10™ Hz
spectrum, the following happens: D 18 x 107 Hz
A |both wavelength and frequency increase
B |both wavelength and frequency decrease .
. Reflection
C |wavelength increases and frequency decreases
D |wavelength decreases and frequency increases 15. Wave reflection means that the wave always:
8. In the electromagnetic spectrum, the narrowest range A |enters from one medium into another
is that of: B |remains in the same medium
A |radio waves C |returns along the same line of incidence
B |x-ray waves D |slides along the border between two media
C |visible light waves 16. We see most things around us because:
D Jultraviolet waves A [they are primary sources of light
9. Electromagnetic waves that travel in vacuum slower |B [they are secondary sources of light
than light are: C |they reflect light
A |gamma-ray waves D |they absorb light
B |x-ray waves . . .
. 17. If light beam (X) falls obliquely on a mirror and
C |ultraviolet waves reflects into beam (Y), we can say that:
D |none of these A X is always perpendicular to the mirror
10. In the electromagnetic spectrum, the highest energy  |B |Y is always perpendicular to the mirror
is that of: C |X and Y make equal angles with the mirror
A |gamma-ray waves D |X and Y are perpendicular to each other
B |x-ray waves . . .
. 18. When a light beam is reflected, it keeps a constant:
C |blue light waves
: A |speed
D |ultraviolet waves
B |frequency
11. In the electromagnetic spectrum, the lowest |C wavelength
frequency is that of: D lall of these
A [|ultraviolet waves
19. The angle of reflection is always:

B

X-ray waves
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A |equal to the angle of incidence B |two opposite directions
B |smaller than the angle of incidence C |no direction
C |larger than the angle of incidence D |all directions
D |equal to the angle of refraction 27. You can see the road ahead of your car at night
20. An object placed in front of a plane mirror forms an because of:
image that is of size and A |specular reflection
distance to the mirror. B |absorption
A |same; same C |diffuse reflection
B |larger; same D |refraction
C [same; nearer
D Tarth 28. If a convex mirror of 2-m focal length is placed 8 m
same, farther away from a 2.5-m-high door, the image of the door
21. An object placed between a concave (J23<) mirror will appear in the mirror at a distance of:
and its focus forms an image that is of size |A[1.6m
and distance to the mirror. B 24m
A |smaller; farther C 08 m
B |larger; nearer DI32m
C |smaller; nearer
D Narcer- farther 29. If a convex mirror of 2-m focal length is placed 8 m
et away from a 2.5-m-high door, the height of the
22. An object placed in front of a convex (<=3s<) mirror door’s image will be:
forms an image that is of size¢ and |A|0.1m
distance to the mirror. B l05m
A |smaller; farther Cllm
B |larger; nearer D 1.25m
C |smaller; nearer
Dl farth 30. If a convex mirror of 2-m focal length is placed 8 m
arger, farther away from a 2.5-m-high door, the magnification of
23. An image formed behind a mirror is virtual for: the door in the mirror will be:
A |plane, convex and concave AlS
B |plane and concave, and real for convex B2
C |plane and convex, and real for concave C 0.5
D |convex and concave, and real for plane D |02
24. Diffuse reflection occurs when light is incident on a 31 If a convex mirror of 2-m focal length is placed 8 m
surface that is: away from a 2.5-m-high door, the image of the door
A [smooth (k) . w1l.l tl)le: —
- t
B |polished (Jstax) 5 upr%gh and reluce 5
C |transparent (<lad) Pprlg tand enfarge
— C |inverted and reduced
D |rough (cs) i
D |inverted and enlarged
25. Specular (=) reflection occurs when light is ] .
incident on a: 32. If a concave mirror of 2-m focal length is placed 7 m
Al away from a 2.5-m-high door, the image of the door
efls will appear in the mirror at a distance of:
B ml‘rror All4m
C |painted wall B28Sm
D |page of a book Cl07m
26. After diffuse reflection, light goes in: D |5.6m
‘A ‘one direction 33. If a concave mirror of 2-m focal length is placed 7 m
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away from a 2.5-m-high door, the height of the
door’s image will be:

‘D ‘StiCk to the ground

40.

What we actually see in a mirage (<) _~):

A |0.1 m
Bl05m A |water vapor collecting above the road
cClim B |water that evaporates very fast
DI125m C |sky light that appears like water
D |only an imaginary image
34. If a concave mirror of 2-m focal length is placed 7 m
the door in the mirror will be: refraction of water is:
A l2 A |1.33
B |+2 B |0.75
C l-04 C [2.25
D [+0.4 D (0.25
35. If a concave mirror of 2-m focal length is placed 7m  42. The index of refraction of water is 4/3. A beam of
will be: refracts at an angle of:
A |upright and reduced A |13°
B |upright and enlarged B 9°
C |inverted and reduced C |49°
D |inverted and enlarged D |22°
43. The index of refraction of water is 4/3. A beam of
Refraction light incident from water into air at 30° (sin 30° = ¥%)
refracts at an angle of:
36. The process of light bending when passing obliquely A [42°
from one medium into another is called: B 190°
A specula.r reflection C l29°
B |absorption D 220
C |diffuse reflection
D |refraction 44. The index of refraction of water is 4/3. This means
that the critical angle of water (into air) is:
37. When light is refracted, it keeps a constant: A |42°
A |speed B [90°
B |frequency C |49°
C |wavelength D [22°
D |all of these . L. . .
45. If a beam of light is incident from water into air at
38. When light is refracted in passing from air into the critical angle, its angle of refraction in air is:
water, its angle of refraction is: A lo°
A |equal to the angle of incidence B |90°
B |more than the angle of incidence C |60°
C |less than the angle of incidence D 130°
D |zero . L
46. A beam of light is directed from the bottom of a
39. Mirage (<) happens on hot days because light swimming pool so as to hit the top surface at a 60°-
rays coming toward us from the sky: angle. This beam will then undergo (J =) a total:
A |bend toward the ground A |dispersion
B |bend away from the ground B |diffuse reflection
C |bounce (i x) off the ground C |internal reflection
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‘D ‘refraction

red light

47. A beam of light falling obliquely on a pane (z) of

glass leaves the pane such that it is:

Q| w

violet light

D |green light

A |parallel to the pane 54. Separation of light falling on a prism into colors is
B |perpendicular to the pane called:
C |perpendicular to its original direction A |dispersion
D |parallel to its original (=) direction B |reflection
48. A fish under water appears nearer because of: C |absorption
. D |mirage
A |refraction
B |aberration 55. When white light falls on a prism (as shown), its
C |reflection color components separate so that the highest (from
. . base) is:
D |dispersion :
A |blue light
49. Light travels through an optical fiber by: B [green light
A |dispersion C |violet light
B |diffuse reflection D [red light
C |total internal reflection ] ] ]
- 56. You can see a rainbow on a humid day only if the
D [total refraction S . )
sunlight is coming from: o
A |above
Dispersion; Rainbow B lnowhere
e Spectrum C |behind you
| D |in front of you
Red Ore Green Blue Indigo Violet
Sx 4x10" Hz 6x10" Hz 8x10"Hz 57  Rainbow results from that:
L~ 800 nm 600 nm 400 nm : : : :
50. In the visible light spectrum, red appears at the: A |raindrops make the shape of prisms in the air
A Tright B |light disperses inside raindrops
B left C |raindrops form water ponds on the ground
C Imiddle D |raindrops reflect light at different angles
D |outside 58. Rainbow is formed in the following sequence (<5_5):
51. In the visible light spectrum, the longest-wavelength A |refraction > reflection refraction
light is: B |reflection => refraction = reflection
A lred C |refraction > refraction > reflection
B |blue D |reflection => reflection—> refraction
C |green
D |violet Lenses
52. In the visible light spectrum, the highest-frequency  59. A converging lens usually has two surfaces
light is: and is at its center than its edges.
A |red A |convex (ws); thinner
B |blue B |concave (U=2«); thinner
C |green C |concave; thicker
D |violet D |convex; thicker
53. The light component that travels the fastest through ~ 60. A diverging lens usually has two surfaces

glass or water is:

|A [blue light

and is at its center than its edges:

‘A ‘convex (<2s); thinner
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concave (_=3<); thinner

‘D ‘chromatic aberration

Q| w

concave; thicker

: 68. An eye defect (J1%) where the cornea (4:,dl) is
D |convex; thicker curved unevenly (3Ll 2a2) is called:
61. A converging lens converges a beam of light thatis |/ [conversion
parallel to its principal axis into: B |dispersion
A |the focal point on the other side C |astigmatism
B [the focal point on the same side D [refraction
C |the center of curvature on the same side 69. If a converging lens of 2-m focal length is placed
D the Cel’ltel' Of CurVature on the Other Slde 7 m away from a 2'5_m_h1gh door’ the distance Of
62. A diverging lens diverges a beam of light that is the door’s image from the lens will be:
parallel to its principal axis so as to appear coming All4m
from: B |2.8m
A |the focal point on the other side C |0.7m
B |the focal point on the same side D |5.6m
C |the center of curvature on the same s%de 70. If a converging lens of 2-m focal length is placed
D |the center of curvature on the other side 7 m away from a 2.5-m-high door, the height of the
63. Light passing through the center of a lens: X g(ior s image will be:
A |bends up for a diverging lens 5 0'5 m
B |bends up for a converging lens c 1' -
C |passes without deviation for both types 511 315
D |gets reflected for both types > m
64. When an object is placed inside the focal point of a 7. gf @ converging lens of 2—m focal length B P la(;ed
. . . m away from a 2.5-m-high door, the magnification
converging lens, its image is: of the door in the lens will be:
A [real and farther INE
B |real and nearer B =2
C |virtual and nearer C o4
D |virtual and farther D +04
65. When an ObIJeCt l.s:[ p.laced Qu‘tmde the focal point of a 72. If a converging lens of 2-m focal length is placed
converging fens, 1$s 1age 15- 7 m away from a 2.5-m-high door, the image of the
A |real and inverted (4 sl) door will be:
B [real and upright (4«13) A |upright and virtual
C |virtual and upright B |inverted and virtual
D |virtual and inverted C |upright and real
66. Distortion (4:553) in the image of a lens is called: D |inverted and real
A |conversion 73. If a diverging lens of 2-m focal length is placed 8 m
B |aberration away from a 2.5-m-high door, the distance of the
C |dispersion door’s image from the lens will be:
D |refraction All6m
B |24m
67. Distortion (4:5%) in the image of a lens caused by Cl08m
different speeds of the color components (<l sS«) of i
light is called: D 32m
A |spherical aberration 74. If a diverging lens of 2-m focal length is placed 8 m
B |linear aberration away from a 2.5-m-high door, the height of the
C |astigmatic aberration door’s image will be:
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A 0.2 m 76. If a diverging lens of 2-m focal length is placed 8 m
B 05m away from a 2.5-m-high door, the image of the door
will be:
Cllm A ight and virtual
Dlm Pprlg an V1r. ua
B |inverted and virtual

75. If a diverging lens of 2-m focal length is placed 8 m  |C upright and real

away from a 2.5-m-high door, the magnification of D linverted and real

the door in the lens will be:
A |-0.4
B |+0.4
C |-0.2
D [+0.2
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CHAPTER 6: MODERN PHYSICS

Formulas & Constants

___Mo
~ J1=(v/0)?

(m, mq: relativistic & rest masses)

L=Ly./I = (v/0)?

(L, Ly: relativistic & rest lengths)

Correspondence principle: When quantum physics
explains issues that can be successfully explained
by classical physics, both explanations must agree.

Key Terms & Definitions

Anode 25l ¢axasl  |Energy levels Akl @b s [Radioactivity selad) halis
Beta rays Uy 423l |Environment 4l |Radon (86) (A1) Qs e
Cathode bl kil €3 S| |Gamma rays Ll el [Relativity Ll 4y ,hal)
Correspondence B iabicfrl;?féﬁtggs@ &uy:):j gcellrﬁxffl:rel? ;\%Izrrll) um}iiﬁ
Cosmic radiation 4550 4239 |Radiation-dose delad) de ja|  |Stable flue
Electron beam 45,4 4 ja|  |Radiation-therapy AVl dalad)|  (Xorays S| Al
Correspondence Principle A x-rays
B |radioactivity

1. The correspondence principle tells us that: C |the element radium
A |Modern physics and classical (¢248) physics D |gamma-rays

contradict (u=8%) each other
B |Modern physics and classical physics agree with Tungsten Anode Electron Beam

each other in the common areas
C |Modern physics cannot explain classical physics

phenomena (L) sk)
D [Modern physics and classical physics have no

common areas Anode Arm Cathode Arm
2. * As an example of the correspondence principle, ’_fiRﬁyf‘?‘r’.}_

applying the relativistic equation of mass to an

ObjeCt of rest mass (mo) moving at a 3000-m/s speed 5. The cathode ray tube consists of two electrodes: a

gives relativistic mass (m) equal to: negative and a positive )
A |zero A |cathode; anode
B my B |anode; cathode
C |2mo C |anode; anode
D |0 D |cathode; cathode
T ol f 1 ST SIS Th oty e contins

object of rest length (Lo) moving at a 3000-m/s speed | |oXygen

gives relativistic length (L) equal to: B |hydrogen
A |zero C |helium
B 2L, D |vacuum
C Lo 7. In a cathode ray tube, electrons are emitted (i)
D | from a tungsten filament (8> <lls) near the:

A |glass walls
X-Rays B |anode
. ) C |cathode

4. In 1895, Wilhelm Roentgen discovered:
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‘D ‘Vacuum pump (d3ax) C |rock
8. In a cathode ray tube, electrons are accelerated D |atoms
between the cathode and anode by a: 14. The energy of x-ray photons is:
A |vacuum pump (& ) A |more than gamma-ray photons
B |high potential difference B |less than microwave photons
C |mechanical generator (3(5) C |more than violet-light photons
D |magnetic field D |less than infrared photons
9. In a cathode ray tube, the high-speed electrons 15 X rays produce an image of the bones inside our
generate x-rays after bombarding (4elas): body by:
A |gas molecules inside the tube A |scattering (<3.53) from soft tissues and penetrating
B |a metal target (=) near the cathode (& _50) bones
C |the heated filament (&> ¢llw) near the cathode B |penetrating soft tissues and getting absorbed by
D |a metal target near the anode bones
C |scattering from soft tissues and getting absorbed
(1 L=isl) by bones
D |penetrating both soft tissues and bones
Radioactivity
Electron dislodged
from K-shell
; 16. In 1896, Antoine Bacquerel discovered:
10. When a beam of high-speed electrons strikes (pabay) A |x-rays
a metal target (<), it dislodges (i) the |[B radioactivity
of the atoms. C |the element radium
A |inner protons D |gamma-rays
B |outer protons
C linner electrons 17. Marie and Pierre Curie discovered:
D |outer electrons A |x-rays
B (|radioactivity
11. Electron current in a fluorescent lamp produces C |the element radium
ultraviolet and visible light by exciting the
of atoms. D |gamma-rays
A |inner protons 18. Radioactivity started:
B |outer protons A lin the 19" Century
C |inner electrons B lafter 2" World War
D |outer electrons C lafter 1 World War
12. When an electron is dislodged (&) from the lowest D |before the human race
energy level of an atom, the atom emits (Ux<5) X- 19. Radioactivity is a(n) phenomenon (#\):
rays by an: i i
A |outer electron falling into the lowest energy level A |natural
B [inner electron falling out of the lowest energy level B ne\.)v. S—
C |inner electron falling into the nucleus C artlflc.lal (e )
D |outer electron falling into the nucleus D |American
13. Before being absorbed (Ui or scattered (chih), x- 20. lgfgre than 99.9% of the atoms in our environment
ray photons can penetrate (G_5) many layers of: i
A |unstable
A |lead
B lbone B [stable
C |radioactive
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‘D ‘negative

21.

The nucleus of a stable atom:

A

changes frequently

B

decays in a few years

does not change

emits radiation

. All elements with atomic number greater than 82

are:

gaseous (&)

artificial (aiaxs)

stable

gl Ql = >

radioactive

[\
98]

. Radioactive decay results in the following types of

radiation:

alpha, beta, gamma

gamma, beta, X-ray

alpha, gamma, x-ray

gl Q| @ »

alpha, beta, x-ray

[\

4.

Of the radioactive radiations, those affected by a
magnetic field are:

alpha and gamma, but not beta

alpha and beta, but not gamma

beta and gamma, but not alpha

Ol Ql @ »

alpha, beta and gamma

[\®)
[,

. Of the radioactive radiations, those with an electric

charge are:

alpha and gamma, but not beta

beta and gamma, but not alpha

alpha and beta, but not gamma

ol Q| = >

alpha, beta and gamma

[\
(@)}

. Of the radioactive radiations, those that consist of

helium nuclei are:

alpha and beta

only gamma

only beta

Ol = >

only alpha

[\
~

. To absorb (u<=iw) and collimate (4>s) nuclear

radiation, we use a block of:

lead

aluminum

glass

Ol Q| = >

brick

Environmental Radiation

. Common rocks and minerals contain trace (> Jil§)

amounts of:

potassium

uranium

helium

Ol Q| % >

sodium

[\
Ne)

. Common rocks and minerals contain significant (a¢=)

quantities of:

magnetic poles

harmful microbes

radioactive isotopes

Ol Q| % >

sodium

(9%}
o

. The leading source of naturally occurring ( Jdalal]

L) radiation is:

lead-210

uranium-238

radium-226

Ol QW >

radon-222

. Radon is a:

>

heavy inert gas

e}

transition metal

@!

radiation detector

o

semiconductor

. Radon arises from deposits ([ 1ba_%) of:

sodium

uranium

calcium

Ol Q| % >

potassium

. You can check radiation level (4= ¥ s siue) with a:

thermometer

voltmeter

radiation detector

smoke detector

34.

Most of our annual exposure to radiation ( u=_=i[l]
4a[ D[ {5 s2ll) comes from:

>

food and water

medicine and diagnostics (uax-s[]di 5)
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C |natural background (Rumuhlaudls ) receive more than 200 rems of localized doses
D |consumer products (S [ladiafl) (S« lle,»)each ___ for several
A |day; years
35. The combustion of coal (goxalladl] 3 ,n) 'annufillljy B [day; weeks
releases into our atmosphere (s>01 sl Lisiw Halay)
13 million kg of: C |hour; days
A |electricity D |month; year
B |heat 43. Radiation to which an average person in the world is
C |water vapor exposed per day is approximately:
D [radioactive elements A |1 krem
36. The unit “rad” stands for (Jis): B |1 rem
A |radiation absorbed dose (aiceslligla[ ) dc ja) C |1 mrem
B [roentgen equivalent man (ua3-Sl[ {padiy) (AlSa) D |1 prem
C |radio frequency monitor (s Aa ] 8l ) 44. A chest x-ray exposes a person to a radiation dose
D |real atomic mass (g2[] 4= ») approximately equal to:
_ i A |20 krem
37. The unit “rem” stands f0f (Jiad): w B 120 rem
A |radiation absorbed dose (daiesllglx[ ) 4 sa) C [20 prem
B |roentgen equivalent man (U=l E'_&‘.Aﬁ;) HSs) D 120 mrem
C |radio frequency monitor (s Ax[] &) )
D Ireal atomic mass 45. The human body contains an amount of potassium
that is approximately equal to:
38. The unit “rad” equals: A0.2kg
A 10.01J of scattered energy/ 1 kg of tissue B [1kg
B |0.01 J of released energy/ 1 g of tissue C [2kg
C |0.01 J of absorbed energy/ 1 kg of tissue D |zero
D |0.01 J of absorbed energy/ 1 g of tissue
46. The human body contains an amount of radioactive
39. The unit of radiation dosage based on potential potassium-40 (K-40) that is approximately equal to:
damage is: Al2g
A |alpha B |20 mg
B |beta C [200 mg
C |ram D |zero
D |rem
47. Between every two heartbeats (<] [Jliay),
40. Of the following, the most harmful radiation to potassium-40 (K-40) in an average human’s body
people is: emits approximately gamma rays.
A |5 rad alpha + 10 rad beta A |20
B |5 rad alpha + 5 rad beta B |40 million
C |5 rad alpha + 20 rad beta C |60 thousand
D |10 rad alpha + 5 rad beta D |zero
41. Lethal doses (4@ (e y») of radiation, taken over a  48. When cells in our body are damaged by radiation,
short period of time, begin at: they may:
A 1500 rem A |die
B [50 rem B [regenerate (23ai)
C |5rem C |become mutated (Js>3)
D |0.5 rem D |do any of these
42. Radiation-therapy patients (== ¥ z2=[[] ) may  49. Radiation is harmful to us because:
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it increases our heart rate

it makes us too hot

Q| w| >

it damages some of our cells

D

it burns our skin

50.

The international symbol of radioactivity is:
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