CHAPTER 1: INTRODUCTION, MEASUREMENTS, UNITS

Formulas & Constants

A=LxW
(Rectangle’s area)

A=mR?
(Circle’s area)

Volume =
Area x Height

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

1u=1.6605x 1027 kg
(atomic mass unit)

1m/s=3.6km/h

1 giga (G) =10°

1 mega (M) =106

1 kilo (k) = 103

1 centi (c) =10

1 milli (m) =103 1 micro (p) =106 1 nano (n) =10 1in.=2.54cm 1ft=12in.
lyd=3ft 1 mi =5280 ft 1 mi=1.61km 1L=1000cm3
Dimension of length: L |Dimension of time: T| Dimension of mass: M
Key Terms & Definitions
Accuracy a8y [Fact daas  |Relationship A8dle
Analysis Jdsil |Guess uxail [Rounding S
Base units Lulu) claa | [Hypothesis dua B |Science ple
Concept pssiel  |Law o8 |Scientific attitude selall meiall
Conversion Jissil  |Measurement ks |Scientific method Lpalall 45, )Ll
Data <l |Model z3s«  [Scientific notation ) ae il
Decimal place 4 e 4. |Observation daad|  (SI System el las ) Bl
Detect «aiS |Order of magnitude| @ _Madl cas 3l |Significant figures 4 giall o8 ,Y)
Diameter sila Lkl [Percentage 45 4 |Speculation Jals
Digit 48 )43l |Phenomenon s allal  |Standard PR
Dimension 2= |Power-of-ten 3dal il | Technology 48
Equation Aa=s  |Precision boal  |Test ksl
Estimate 8 [Prediction &4 |Theory a4 yhas
Evidence Jda|  |Prefix aab sl |Uncertainty Uasll ala
Experiment L3 |Principle lasal  |Unit B

Science; Scientific Method; Scientific Attitude

®The test of truth

in science is:

experimentv’

speculation

hypothesis

facts

®Good science is distinguished () by:

inconsistency (G sill axe)

emotion (Aiklall)

imagination (Jual)

measurements (uskall)v’

1.
A
B
C
D
2.
A
B
C
D
3.

@Our ability to measure something indicates ( _s

) how well we

that thing.

A

like

B

ignore (Jex)

C

knowv’

‘D ‘misunderstand (ped) £ o)

4. ®@The scientific method does NOT include:

hypothesis (dxa_3)

speculation (J<k)v’

experiment (%_a3)

prediction (i)

@A scientific hypothesis is:

an experiment (4_a3)

a final conclusion (4<3x)

an educated guess (wsoxe (pedd)V

a verified prediction (3és &8 53)

@A scientific hypothesis:

is always true

is always false

can be tested for falsehoodv

olo]wm[ > [gfo]w|>|9 [gfo] m >

is not important in science
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7. ®The three main elements of a scientific method are: |D lgeology (U= lidh ale)
A hypothes?s, predicti?n, conclusi(?n 15. ®The most basic science is:
B hypotheéls, conclu5|or_1, specul_atlon A [physics”
C speculatl?n, hypf)thesw, expe.rlment B [chemistry
D |hypothesis, prediction, experimentv’ C [biology
8. @Of the following, the only scientific hypothesis is: D |geology
A [souls (c!5,¥)) move faster 'Fhan I.|ght 16. @Physics is considered the basic science because:
B |atoms are the smallest particles in the worldv’ A [it is most related to our daily experience
C |Einstein was the greatest scientist ever - -
_ _ i B |all other sciences depend on it
D |space is filled with undetectable (-5 ) matter C |itis needed for understanding other sciences
9. O®Which of these is NOT a scientific hypothesis? D |all of thesev’
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 wavesv’ 17. ®.A §c_ientific model hel.ps in Some
scientific phenomena (La!sb).
10. @A nonscientific hypothesis is: A [rejecting (u=4_)
A |an electron is heavier than a proton B |changing
B |heavy objects fall faster than light objects C |understandingv’
C |sunset helps poetryv’ D [combining (z=-)
D [the Moon s farther than the Sun 18. @A scientific model relates (<) a difficult-to-see
11. ®Which of these is NOT a scientific hypothesis? scientific phenomenon (:_ls) to something that is:
A |protons carry electric charge A |unfamiliar to us
B |undetectable particles exist in the nucleusv’ B [ambiguous (c=«\¢)
C |charged particles bend in a magnetic field C |not discovered (—35) yet
D [electricity can travel in plastic D |familiar to usv’
12. ®Characteristics (u=il=3) of the scientific attitude 19. @The picture that a scientific model gives for a
include: studied phenomenon (&) is:
A inquiry (¢ >is), integrity (21.3), humilityv” A |approximate (%)Y’
B [inquiry, integrity, pride (sL_<) B |exact (3&)
C [submission (a5), integrity, humility (z= 5) C |unclear (z=15 )
D [submission, inquiry, pride D |reverse (uss5x)
20. @An agreement (3 55) by competent (slsT) scientists
Physics vs. Other Sciences is a scientific:
A |hypothesis (dx=_d)
13. OThe physif:al sciences include: B [fact (ada)v
A |biology (sta¥! ole) C |observation (ias>l)
B |botany (=t o) D |model (z3<3)
 entomology (t:‘)u‘ ~) 21. @A hypothesis that has been repeatedly (1,),S)
D |geology (w= 4 Sk ) v tested v)\//?thout flaws (JI2) becomes azcienti%c: ’
14. ©The physical sciences do NOT include: A [prediction (&)
A |chemistry B |observation (s>l
B |zoology (&) sl ole) v/ C [law (cs8)v
C |astronomy (<l ale) D |experiment (&:_25)
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22. @A synthesis (a=x3) of many well-verified (&=<) |A [0.1 mm
hypotheses (<= %) is a scientific: B 11 mmv
A |prediction (& 5) C 25 mm
B |theory (Rki)v D |5mm
C [law (054) ) . o
D [experiment () 30. @Using a ruler with cm and mm divisions to
P o 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 lan educated guess A|L=128%1.0cm
B |less correct than a fact B |L=12.8+0.01cm
C [a synthesis (&=3) of many well-tested hypothesesv’ C|L=128%02cm
D unchangeable D|L=128+0.1 Cm‘/
24. @A scientific fact is rejected (=) 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 is disproved (o=ax) by evidence () Our r;easureme?t ﬁan then be written as:
= +
B |has become more than 500 years old A|L=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=12.8cm+20%
25. @The equations F = ma is an example of a physics: ] )
A Ttheor 32. @The percent uncertainty in the measurement
y L=20.2+0.4cmis:
B m°d/e' A [0.5%
C |law ~ B 1%
D |prediction C 2%v
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%v
B |sometimes B 2%
C |always C 5%
D |neverv’ D |10%
27. @There is uncertainty associated with every: 34. ®A scale (/) has + 0.05 g accuracy. Weighing a
A Imeasurementy’ diamond (4-\) on it gives 8.17 g one day and 8.09 g
ol another day. These two measurements:
a
W . A |are unacceptable within the scale’s accuracy \
C |equation — ;
. B |are acceptable within the scale’s accuracyv’
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 (4253s<) in:
. > . . 35. @The ability of an instrument (Ul«>) to repeatedly
A %nstruments accurﬁacy and experiment time _ (1,1,S9) give close (w2t measurements is called:
B |instruments’ (3_¢>)) accuracy and human abilityv’
- - — A |accuracy
C |experiment time and human ability -
- - — B |uncertainty
D |experiment time and lab conditions —
C |deviation
29. ®When we use a ruler of 1 millimeter smgllest D |precisionv’
divisions, the uncertainty is approximately (Lu )
equal to: 36. @The ability of an instrument (J=) to give
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measurements close (<_'%) to the true values is

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

called: A and B.
A |accuracyv’ A |most (ish)
B |uncertainty B |least (J8)v
C |deviation C |average (L i)
D |precision D |inverse (~S<)
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 (55« JS&) known digits (A T303
(#&J)) in a number is its: :
- B [3.00
A |uncertainty
B |accurac C [3.003
— Y - D [3.0v
C |significant figuresv’
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:
All A 4.0V
B |2 B 4.00
C|3 Cla4
D |4v D |04.
39. @The number of significant figures in (0.062) is: 46. @Taking significant figures into account, the product
All P =A x B of two numbers, A = 12.0 and B = 12, is
B [ov correctly written as:
cl3 A 144/
D2 B 140
C |150
40. @The number of decimal places in (0.062) is: D 1100
All
B 12 47. ©®Taking significant figures into account, the
guotient Q = A + B of two numbers, A = 12.0 and B
C |3V =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 |1.0v
A |65 cm*v’ D |1.000
2
B 65.0cm 5 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 o7
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 (S D [0.67v
..i /
B Jleast (F) 49. ®For A = 0.01234, B = 0.00123, and C = 0.00012,
C |average (- 5is) the number with the most significant figures is:
D |inverse (~S<) A |Aonlyv
43. ®The accuracy in the sum of two numbers (S = |B |Bonly
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C |Conly A (3.70
D |they all are the same B [0.37v
50. ®For A = 0.01234, B = 0.00123, and C = 0.00012, |= [>/C
the number with the most decimal places is: D |0.037
A |A only 58. @The decimal form for 7.62 x 10%is:
B |Bonly A [7.62
C |Conly B |762v
D [they all are the samev’ C 762
D |0.762
Scientific Notation 59. @ The decimal form for 6.150 x 10™*is:
51. @Scientific notation allows the number of significant |A |0.0615000
figures to be: B |0.0061500
A [clearly expressedv’ C 10.0006150v
B |carefully hidden D |0.0000615
C |neglected ] L ] ]
D lavoided 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, i correctly written as:
A 1369 x 10° A [1.49688
B [3.69 x 107 B 1497
C [36.9x 10° C 157
D [0.369 x 10’ D |1.50
53. ®The scientific notation for 325 is: 61. @For A = 3.69 x 10%, B = 3,690 x 10%, and C =
> 3.6900 x 107, the number with the most significant
A [3:25 x 107V figures is:
B [3.25 x 10" A A only
C |32.5x 10f’1 B |B only
D [32.5x 10 C [Conlyv
54. @In the scientific notation, 0.0021 is written as: D |they have same number of significant figures
A [21x10”
B [2.1x10° Units & Standards
C [21x 107 L
D 21 x10° 62. @A standard is a fixed reference (a>_<) for a:
A |model
55. @The scientific notation for 7.33 is: B |equation
A [7.33 x 10° C llaw
B [7.33 x 10" D lunitv
C |7.33x 10° _ _
D 733 x 107 63. (DThe 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 107 is equivalent to: A |hour
A 369V B |secondv’
B [36.9 C |minute
C |3.69 D |day
D 10.369 64. ©The old standard of the second was 1/86400 of an
57. ®The number 3.7 x 10 is equivalent to: average solar (el):
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A |hour D [0.00001 g
B mm\t;te 72. ©Of the following Sl units, the only base unit is:
C |day A [newton
D Jyear B |watt
65. @The new standard of the second is defined in terms |C |gram
of the frequency of radiation (g'=3l) emitted by: D |amperev’
A |electronic devices ] ] ]
B lthe sun 73. (DOf t.he following SI units, the only derived (&iis
unit is:
¢ X—r.ays — A |voltv’
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-iridiumv’ - ]
- 74. @A time interval of 60.0 ps is equal to:
B |gold-silver
- A 10.0600 s
C |wood-iron
- - B |0.00600 s
D |radium-uranium
C (0.000600 s
67. @The Sl unit of mass is the: D 10.0000600 sv’
A [newton ] ]
- 75. @An electric current of 3 x 10 A is equal to:
B |kilogramv’ YNETT
C |pound H
B |3 MA
D |gram
C |3nAvV
68. ®Which of the following is NOT an Sl unit? D I3mA
A [newton
B |kilogram Unit Conversion
C |poundv’
D |ampere 76. @Converting 215 cm to meters gives:
A 0.0215m
Sl Prefixes & Base Units B 0.215m
C |215m
69. @The Sl abbreviation for 36 centimeters is: D 1215 mv
A |36 centim OA di ; i L o:
B 136 cmeter 77. ©OA |st:j1/nce of 0.05 km is equal to:
C 136 emv A |5000 cm
D |36 centimeters B 1500 cm
C (50000 cm
70. @1 Mm (mega-meter) equals: D 1500000 cm
A |1000 m OA lenath of ] o
B 11000 kv’ 78. . A eng'f/o 286.6 mm is equal to:
C 000000 km A 28.66 cm
D 1100000 m B [286.6 cm
C [2.866 m
71. ©1 pg (microgram) equals: D [0.00286 pm
A |0.0000001 g ] _
B 0.0001 g 1&:) 5(DfConvert 84 in. to feet:
C |0.000001 gv t
B |6ft
Chapter 1: Introduction, Measurements, Units 6




C|7ftv B {3000 Lv'
D |8 ft C |300L
. . , D[3L
80. @Convert 15 miles to the nearest kilometers:
A |18 km 88. @0ne light year is:
B |24 kmv’ 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 yearv’
81 ®Convert 258 cm? to m?: D [the time that sunlight takes to reach the Earth
A [0.0258 m*v’ 89. ®If there are 3 x 10’ seconds in one year, a distance
B 10.258 m? of one light year is equal to:
C [2.58 m’ A 9% 107 m/
D [25.8 m* B [9x10°m
82. @C 0.65 cm® % Clox10"m
: onvergt .65 cm® to mm®: DI9x10°m
A (6500 mm
B |6.5mm’ : N
c e mm? Order of Magnitude; Estimation
D 650 mm*v’ 90. @Rounding (<x_%) a number to one digit multiplied
. . by its power-of-ten gives its:
83. @A distance of 10 ft is equal to: —
A |precision
A [305m
B |accuracy
B |305 cmv -
c o5 em C |uncertainty
5 30'5 D |order of magnitudev’
S5m
o ] 91. @The 14 highest peaks in the world are between
84. OE 10 timeters: : ;
- (WEXPress 19/1n. 1n centimeters. 8000 m and 9000 m high. The order-of-magnitude of
A |0.254 cm their height (g\&))) is:
B 254 cm A 1x10'mv
C [25.4 cmv’ B [0.1x10*m
D [2.54 cm C [2x10'm
Vs
85. @Convert 2 h 15 min to seconds: D 10x10"m
A (8100 sv 92. @A lake (s:) is roughly (L) 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:
6 -3
D [3500s° Allx10°m
B |1x10'm*
86. @A school speed-zone (3% is 30 km/h. Three cars [ 1 x 108 m?
A, B, and C are going at speeds va = 8 m/s, vg = D 1 x 10°1°
9m/s, and v, = 10 m/s. The cars that will receive m
speeding tickets are: 93. ®The thickness (4Sww) 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 |Conly estimated as:
c IBandcv A 0.001 mm
] . 2 C (0.1 mmv
87. @The maximum capacity in liters of a 3-m” water D1
tank (0133 is: mm
‘A ‘30 L 94. @If an average human lives for 70 years, and if the
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heartbeat rate is 80 beats/min, the number of [B |[LMT?*
heartbeats in a lifetime can be estimated as: C I MAT?
A [3x10° DM TT
B [3x 10’ ) _ _
Clax10° 98. @The dimensions of acceleration are:
D [3 x10°V AlLT ,
BILT*
_ _ C LT
Dimensions 1
DIL°T
95. @zThe dimensions of area are: 99. @The dimensions of momentum (p = mv) are:
ALT AlLMT
B|ILY BILMT?
C L3/T2 C L M T-l\/
D[L°T?! DIMT?
9. %The dimensions of volume are: 100. @Which of the following is dimensionally
ALYV correct?
B [L° A |(speed = acceleration / time
C |L°/T* B |distance = speed / time
D|L*T" C |force = mass x accelerationv’
97. @The dimensions of force are: D |density = mass x volume
ALLMT
Chapter 1: Introduction, Measurements, Units 8



CHAPTER 2 : MOTION &ENERGY

Formulas & Constants

:zegf SFI;i:_d‘;i a= t -~ ve-wi=2ad v‘:.;tv:[:rigj]] di 1:&‘5:;;.3{;-‘::}] [jni:g;o :;]:.:nwt}
F=m.a W= m.g P=W/,/t W=F.d.cos® K%Ezzl;:l'ritz Vi=/2gh
Faone= Foona RE=XZ + Y2 @nB=Y/ X 1m/s = 3.6 lan/h == 10 m/s? 1 hp = 3 KW
Key Terms & Definitions
|Accele-ration £ | [Hornzontal | (38 |Rssulta.11t Al
|Acticn s |Inertia | ] KA R P | |R.eac'ti{m Ry
|Ai.r resistance ol sell 3 jlial |Instantaneous | sl |Resolminn il
|Average dass Siaf | Imteraction | dels |Speed. dpdall de gl
|CDﬂ]pOﬂfﬂt B fo38a [ e =ie| |Kinetic energy | a8 el asllll |Static gL
|Direc‘tion =il |Mass | i< |Support force aoall 5 48
|Displace1nent il (Magnitude | Jlaia |Tensi{m A
|Distance isles [Mechanical | 898 |Terminal speed Al de
|Dynam.ic ==~ [Motion | ELGEN |‘|.-"ectnr EPERPEIRLY
Energy asll| |Net force Gadla fAles) 5 8| |[Welocity Agniall Ao judl
Equilibrium oI 3| |Normal force G2 panll 2580 |[Wertical EIsac S il )
Force : & |Potennial energy ezl dEL| | Volume A==
Free fall o~ Ll [Power i Weight s
Friction Sgi-l| [Projectile Caghe ol davs| |[Work Jdass
|Gravity sl |Projection Haad| |
Vectors

1. Scalar is a quantity that does not need:

A value

B magnitude
C directiony
D unit

2. Vector is a quantity that needs:

A direction only
B magnitude only
C unit only

D maanitude and directionV

3. Example of a scalar is:

A velocity

B distancey
C acceleration
D force

4. Example of a vector is:

A velocity
B distance
C speed

D time

5. For linear motion, the angle between the velocity
and acceleration vectors is:

Aalways 0 °
B always 180°
C 0°or 180
D always 90°

6. Adding two perpendicular vectors (4) and ( B)

gives a resultant (I_i) with magnitude:

A-R=VAZ+ BZ
B-R = Ac+ B
C-R=VA +B

D-R=1/ VvA? + B?

et Cmdalaia
a0 e L laia

el




7. Two perpendicular forces, F1 =40 N and F2= 30 N,
act on a brick. The magnitude of the net force (Fnet)
on the brick is:
AT70N

B 50 NV

CON

D10N

R= |(F?+ F3%) =.(40% +302%)
=2500 =50N

8. If an airplane heading north with speed vp = 400
km/h faces a westbound wind (<A a3 W) of speed

va = 300 km/h, the resultant velocity of the plane (17)
is:

A 500 krm/h, north-westy v .

B 700 km/h, north-east v,

C 500 km/h, north-east g

D 700 km/h, north-west

R= [(vi+1%)

= /(4002 + 3002)
=1/25000 = 500N

11. A horse gallops (s2) a distance of 10 kilometers
in 30 minutes. Its average speed is:

A 15 km/h
BZOkm/h\/ §=g=10km=2><10=20km/h
C 30 km/h t h 1

D 40 km/h

N =

12. A car maintains a constant velocity of 100 km/h
for 10 seconds. During this interval its acceleration
is:

A 0 km/h? Ay S 4TS DA anal) Of Lay
B 1 km/h (it A3 (agitieie Jad) il oladl g A5
D 100 km/h: -

13. While an object near Earth’s surface is in free
fall, its increases:

A velocityy

B acceleration

C mass

D height

14. The speed at a specific moment is called

speed:
A average
B instantaneousy
C initial
D final

9. Decomposing (or resolving) a vector (Z) into two
components in perpendicular directions (Axand Ay)
gives :

A-Ax+ Ay= A y

B- Ax+ Ay= A’ R

C- Ac+ A=A
D- Ac+ Ay = AW

15. Acceleration is the rate of change in:
A force

B distance

C speed

D velocityV

Linear Motion, Velocity, Acceleration

10. To calculate an object’s average speed we need
to know the:

A acceleration and time

B velocity and time

C distance and timev

D velocity and distance

16. If the speed is constant, the acceleration must be:
A constant

B zero —— -
C negative G585 oS8 Agaia dpas p oleal) Y
D unknowny slaNl g A el (3583 ) D8 o

(s i o) oyl




17. A car moves along a straight road with constant
acceleration. If its initial and final speeds are v, =10
m/s, v,= 20 m/s, its average speed is:

A 12 m/s

v = = = —
C 10 m/s 2 2 2
D 20 m/s =15m/s

23. If a stone drops in a free fall from the edge of a high
cliff, its speed after 5 seconds is:

A 10 m/s

B 40 m/s Oadaal gl (A ja Jagho B sl Aoy
C 50 m/sV Biad) 5y (a4l shu
D 100 mis v=gt=10x5=50m/s

18. If an object in linear motion moves a distance of
20m in 5 seconds, its average speed is:

A 4 misy

B 5 m/s __d_20_4

C 10 m/s v=o=g =4m/s
D 20 m/s

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 is:

24. If a stone drops in a free fall from the edge of a
high cliff, the distance it covers after 4 seconds is:
A40m

B 80 mv £ o Alsad (g (b )n Ja ghos Ty pus Loty (A1) Ailsal)
C120m o giud)
D 160 m

1 1
d=2gt2=2><10xt2=5xt2=5><42

=5x16=80m

A 20 m/s? 25. If an object in free fall has an initial speed of 10
B 10 m/s? Qo Av_Trov 201_010 _ 1_2 mVs, its speed after 10 seconds is:
t t
C5m/522 — 1mys? A 80 m/s GIEN s g s b g L aeall de pu
D 1 m/s™ B 90 m/s 1) A e AgudS) ¢
b P (]
C 100 m/s
D 110 m/sV v, =v;+gt=10+ (10 x 10)
20. If your average speed is 80 km/h on a 4-hour trip, — 10+ 100
the total distance you cover is: _
A 40 km ~ 1om/s
B 80 km
C 120 km d=7xt=80x4=320km . . :
D 320 kmy 26. Neglecting air resistance, if a player throws a ball

straight up with a speed of 30 m/s, the ball will reach
its maximum height after:

A 6 seconds
. B 5 seconds Abﬁﬁum.ﬁe\g&ﬁ\uﬂ FEPXIA] POVES < a
21 If you travel 300 km in 4 hours, your average speed C 2 ceconds Al B ) o o 615l Aa e
1S- 0 Al 8 i Aoyl 0 B Lo RS (8
A 50 km/h D 3 secondsV . D
d 300 Slp Ve domay gl A
B75km/h\/ VD=—= =75km/h
C80km/h t 4 v= t—)t=z=§=3s
D 100 km/h 9 g 10
27. If an object is in free fall, the distance it travels
Free Fall

22. If air resistance on a falling rock can be neglected,
we say that this rock is in:

A outer space

B terminal speed
C free fally

D slow motion

@l @ Uaga ¢ 5 Laglia 0 Lay
A b A b ey Kl aca

every seconds is:

A the same as the previous (&) second
B more than the previous secondy

C less than the previous second

D undefined

JS A3 A Ja g JaBlus e Lgadaly (Al AdLacall
Lgands (2 A0 o A8




28. If an object is in free fall, its speed every seconds is:

A the same as the previous ( &) second
B more than the previous secondv

C less than the previous second

D undefined

A A g A0 JS 9355 e o gl L) aadl ey
Gfa Yy Joa hd

Newton’s 1st Law of Motion; Inertia; Equilibrium

33. If two equal forces act on a moving cart in
opposite directions, we can say about it that:

A it has acceleration

B it is in static equilibrium

C it is in dynamic equilibriumy

D nonzero net force acts on it

ey & duslaiag lalal) B dygluda Gligh ci il 13)
O ¢l vl gy Al i ate s o
O A B awall 058y shall g sba g gaa

Sl

29. If no external forces act on a moving object, it will:
A continue moving at the same speed

B continue moving at the same velocityy

C move slower and slower until it finally stops

D make a sudden stop

30. If an object is in mechanical equilibrium, we can
say that:

A a nonzero net force acts on it
B it has constant velocity v

C it has small acceleration

D it has large acceleration

Ua B acall 38 Lasis
Cigw Ald Sl ol 3
biyy Al de juy &l
goaxa (N dlyy alies
Gl Ade B figall (o gl
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34. If two equal forces act on a stationary ( ¢Sk )
book in opposite directions, we can say about it that:
A it has acceleration

B it is in static equilibriumy

C itis in dynamic equilibrium

D a nonzero net force acts on it

slal¥) A dusSlaiag lakall B dgglada oligh il 1Y)
e sana O () Gl Lguamy Al Lld (Sl s o
(Saalind O Aa (8 amad) 09809 il (g gy

3)Y. Inertia means that:

A an object at rest tries to remain at rest, and a moving
object tries to stop

B an object at rest tries to move, and a moving object
tries to stop

C an object at rest tries to move, and a moving object
tries to keep moving

D an object at rest tries to remain at rest, and a

moving object tries to keep movingy

I bl g8y ey J oY) (g O8O S

3. If you stand at rest on a pair of identical
bathroom

scales, the readings on the two scales will always be:
A each equal to your weight

B each equal to half your weightv

C each equal to double your weight

D different from each other

055 A B (Bl e 7)) o gl dic
JS Be )8 (a8 i (g bealilly anaiinen (5 (1
Sisl) il pldie

3Y. The Sl unit of inertia is the:
A kilogram

B newton

C joule

D none of thesey

e L“,:\\..ﬁ\ ogalll oy
QubAL AL Al 5.

36. A man weighing 800 N stands at rest on two
bathroom scales so that his weight is distributed
evenly between them. The reading on each scale is:

A 400 N
B 200 N :

. - ol . . LA_,
C 1600 N Q58 u‘J.é-‘dSQSOO‘N Ja UJJ o :
D 800 N 400 N ) o) chual g B




37. A 80-kg painter stands on a 20-kg painting staging

( o2 aw Ythat hangs on two ropes. If the staging is
at rest and both ropes have the same tension, the
tension in each rope is:

A 200N
B 500 NV o 13 A b ol g8 Ala b ST () Ly
C 800 N Sl (s g (5 80 Aana (585 O AN
D 1000 N IF=0

ST+IW=0

T=W->2T=wp+ wg =

(80 x10) + (20 x 10) = 1000 N —

T,=T,=2 =22 =500N
2 2

42. Two forces act on an object: F;= (10 N, up); F,=
(10N, down) . The net force (ZF ) on it is:

A (20 N, up)

B (20 N, down)
C (10 N, up)
D zeroV

M) A A gludia ¢ b Aluasa
Shall g gledi sla) A duuslatiag

Force; Support Force; Friction

38. The support force is on an object results from the
of atoms in the surface:

A compressiony

B speed

C acceleration

D energy

43. Two forces act on a crate and the crate is in
equilibrium. These two forces are:

A (100 N, right), (100 N, left)V

B (100 N, right), (50 N, left)

C (50 N, right), (100 N, left)

D (100 N, right), (100 N, right)

éJM@ﬂ\a&AMQ\ ‘éig\jﬁ\a_‘hgéeueﬂo‘hg
SR B dglada (pigall

QoSS G adld dal)
olay) 8 duslatiag

39. The support force on a 2-kg book lying on a level
table is:
A1N
BZN FN=W=2X10=20N
C10N
D 20 N

AON

B5N

C 10 NV

D more than 10 N

44. If the force of friction on a moving object is 10N,
the force needed to keep it at constant velocity is:

A a datadl awall JaSy S
RYC RS L L PSR Cw
Aiadl  duSlaal) AS al) 548
i Ay il B gl
M‘é\gm;‘gﬂiﬂm‘g‘gﬁ

40. In the following, check the correct statement:
A force is a vector, mass is a scalary

B force is a vector, weight is a scalar

C mass is a vector, weight is a scalar

D force is a vector, mass is a vector

41. Two forces act on an object: F_{ = (6 N, east);
F, = (8N, west). The net force (£F) on it is:

A (14 N, east)
B (14 N, west)
C (2 N, west)V
D (-2 N, west)

£ duala (168 s sl Alana ke
AuSlata cuilS 1) ellh g oy gal) g J)ka
o S Aaaal) ola) Lal | sl b
AGNI e CilS 1) Sllhg 8V B RN sl
sl & AuSlata g lasal) & L

45. When an object falling through air stops gaining
speed, we say that it has reached its speed:

A average
B instantaneous
C final

D terminaly

s M o) ggl) A acal) haiuy Latie
aj ddaghu sl g ja Jaghu Adaglu
el G ) dal e Al
oy Ladie dldy  Luaal) de pully
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46. Air drag depends on a falling object’s:

A size and speedV
B size and density
C density and speed
D none of these

£l ogd) Aaglha o B jigall Jalgad)
daluall g JaBlud) awal) 4o i (o
s olggll Agalgall Lk
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Mass; Weight

47. Mass is a measure of an object’s:
A inertiaV

B volume

C density

D speed

48. Mass is an object’s quantity of:
A energy

B mattery

C dimensions

D momentum

53. If an object’s mass decreases while a constant force
is applied to it, its acceleration:
A decreases

B increasesy

C remains constant

D changes according to volume

O dause A8 oY
e poledlly Al
B oAl @ gal

49. The SI unit for weight is the:
A newtony

B kilogram

C gram

D pound

54. If the net force acting on an object decreases, its
acceleration:

A decreasesy

B increases

C remains constant
D changes direction

On Ak ABMall N
g bl y Aduanall 3 48l
Al @ g Aie

50. Two identical barrels (J»), one filled with oil and
one with cotton, should have:

A same mass and different inertia

B same inertia and different weight

C same volume and different massy

D same weight and different density

5¢ . The net force on an 50-kg crate is 100 N, its
acceleration is:

A 0.5 m/s? P 00

B 1 m/s? net 2
a= =——=2m/s

C 2 m/s™ m 50 /

D 5 m/s?

51. If the Earth’s gravitational pull is 6 times that of
the Moon, an object taken to the Moon will have:

A same mass and less weighty

B same weight and less mass

C same mass and same weight

D less mass and less weight

398 e lpe T dud V) Auilal) o B g8 s 1))
AN L) Gl ) e SR Y aadl B alll Apdlad)
S 4dj g (819 ALK (a4l (5 9S00

56. A 1-kg falling ball encounters 10 N of air
resistance. The net force on the ball is:

AO0NY

B4N Fpee=W—R=mg —R=(1x10)-10
C6N =10—-10=0N
D10N - -

Newton’s 3rd Law

Newton’s 2nd Law

57. The number of forces involved (4314 in an
interaction between two objects is:

A0

B1

C2v

D3

52. An object’s acceleration is directly proportional to
the:

A net forcey

B average speed U (s i (e Al g
C mass

D inertia | Qi

m

58 . A force is defined (W4&:29) as:

A part of an interaction between two objectsy
B a push from an object on itself

C a pull from an object on itself

D a push and a pull on the same object




59. Newton’s 3rd law states that, for two objects X and
Y, whenever X exerts a force on Y, then:

A'Y exerts double that force on X

B Y moves in the opposite direction

C Y exerts half that force on X

D Y exerts an equal but opposite force on XV

60. In an interaction between two objects, the action
and reaction forces:

A are perpendicular

B do not cancel each othery

C add up to zero

D are on the same object

62. When a man stretches a spring with a 100-N force
(within its elasticity range), the spring pulls him back
with:

AON

B 50N

C 100 NV

D 200 N

Work; Energy

61. When a man pushes on a wall with force F, the wall
pushes back on him with force of magnitude:
A zero

66. Work is produced only if there is:
A force and motionV

B force and elevation ( (g4i.)
C force and time

D time and elevation

Jadd an g 13) Jadd) il
A al oladl b b
peall 48 52

B F/2
CH )5 Jadll Ligd ol CdUl) (59 08 quua
D2F b AasSlatia g lakall B 4 gluia )9S5 Judl 67. Work is proportional to:

62. When a cannon shoots a cannonball with
acceleration a,, the cannon recoils (Sx )with
acceleration a.such that:
Aac=ab

B acis much larger than an

C acis much smaller than asV
Dac=0

A ) b adaal) (Ul xie
gl (e JB) CAlAll adal)
dldg sl A adaal) 58

A (force) and (1/distance) Lok qualdly Jadd)
B (force) and (distance)y Bl (e 8 g
C (1/force) and (distance) Adliuall g
D (force) and (distance)?

63. When a cannon shoots a cannonball with force Fo,
the cannon recoils (£.2) with force Fcsuch that:

A Fc= Fo\

B Fcis much larger than Fo
C Fcis much smaller than Fo
DFc=0

Bl G gl Jolis B
SR o gad) 5 s
Ally Jlaiall A 4 gludia
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68. The S| unit of work is:
A Newton
B watt

C jouley
D ampere

work=F XS =N.m = joule

69. A joule is equivalent to:
A N/m2

B m/N

C N/m

D N.mv

64. When a cannon shoots a cannonball, the cannon’s
recoil (¥x) is much slower than the cannonball
because:

A the force on the cannon is much less

B the mass of the cannon is much greatery

C the cannon’s mass is more distributed ( & <)

D there is more air resistance

70. A cart moves 10 m in the same direction as a 20-N
force acting on it. The work done by this force is:

A 200 JV

B2J

C05J work=F x5 =20 x10
D20J =200]




71. A man does 2000-J work in pushing a crate a
distance of 10 m on a frictionless floor. The force
applied by the man is:

A 20N

B 200 NV

C 2000 N r
D 20000 N ¥ | F

work 2000
=—=200N

k=FxS—->F=
wor - p 10

76. Of the following quantities, the ones that have
the same unit are:

A work and energyV

B work and power

C energy and power

D work and pressure

Mechanical Energy

Power

72. An engine ( €, ) can do 100,000-J work in 10 s.

The power of this engine is:

AlMW

B 100 kW work 100000

C 1000 W power = e . 10

D 10 kWA = 10000 Watt
= 10Kw

77. Mechanical energy results from an object’s:
A position only

B position and/or motionv

C motion only

D neither position nor motion

78. Mechanical energy consists of:
A Kinetic energy and power

B potential energy and power

C potential and kinetic energyy
D power and work

73. Anengine ( € ) can do 75-kJ work in 10 s. The
power of this engine in horsepower is:

Potential Energy

A 10 hpv
B1hp
CO0.lhp
D 100 hp work 75K] 75 x103
POWeT = time ~ 10 10 <00
7
= 7500 watt = ﬁ
=10 hp

79. Of the following, the form of energy that is NOT
potential is the energy of:

A a moving cary

B a stretched bow (uus8 934)

C acompressed spring (&) hagiuaa)

D water in a high reservoir (&)J3)

80. Potential energy is the energy stored in an object
because of its:

A speed

B positiony

C charge

D mass

74. The Sl unit of power is:

A Newton

B watty work |

C joule power = time = S = watt

D ampere

75. A watt is equivalent to:

A kg.m®/s?

B kg®.m?/s® work FxS m.gs

C kg.m?/s® POWEr =time ~ ~ t  t

D kg2_m2/S ~ kg_% . m 2
s | 83

81. A 20-kg box rests on a 2-m high shelf. Its potential
energy relative to the ground is:

A 100J

B 200J

C 400 JV

D 800J

PE=m.gh=20x10x2=400]




82. The mass of a box of 200-J potential energy when
resting on a 2-m-high shelf is:

A 10 kgV
B 20 kg
C 40 kg
D 80 kg

PE=m.g.h

PE 200 200
gh 10x2 20

87. The mass of a bicycle of 4000-J kinetic energy
traveling at 10 m/s is:

A 40 kg 1 S KE
BSOkg KE=Emv2—>m=U2 =
C 60 kg 2 x4000 _ 8000

D 80 kgV oz = 100 = 30 kg

83. If a 5-kg box sitting on a shelf of height (h) has 100-
J potential energy relative to the ground, h equals:

Alm
B2m ~ _PE 100
ggm PE—m.g.h—>h—m—.g—5><10
m 100 _
—W—Zm

84. Three 5-kg rocks are raised to a height of 5 m, with
Rock1 raised with a rope, Rock2 raised on a ramp
sais) ), and Rock3 raised with an lift ( s ). The
rock that attains the most potential energy is:

A Rockl
B Rock2
C Rock3
D all the same

guiY i g ALY gl Lgd o Laa

gl ABla Ll Aliciu Lgid

88. The speed of a 40-kg bicycle of 1620-J kinetic

energy is:
A9 m/sy
B3m/5 KE=1mv2—>v= 2KE
C27mls 2 m
D 90 m/s
_ 2 X1620 _ 3240
V= 40 | 40
v=+81 =9m/s

Kinetic Energy

85. Kinetic energy is the energy stored in an object

because of its:
A motiony

B position

C charge

D mass

89. If an object’s speed doubles, its kinetic energy:
A remains the same

B doubles
C triples 2
KE,=—mv
D quadruplesy 72
lf VU, = 2171
1
KE, = m v} =5;m(2vy)’
1 2
=3 m X 4vj
1 2
=4 X 2 mvy
KEZ == 4KE1

86. The kinetic energy of a 1000-kg car traveling at a
speed of 20 m/s is:

A50KkJ

B 100 kJ
C 200 kW
D 400 kJ

1 2 1 2
KE = - mv* = x 1000 x 20
= 200000 ]
=200 K]

90. If an object’s mass doubles while moving at a
constant speed, its Kinetic energy:
A remains the same

B doublesy
C triples
D quadruples

1
KE1=Em1v2
ifm2=2m1
1 2 1 2
KEzzzmzv = 2 X2myv
1 2
=2><Em1v

KEZ = 2KE1




91. The kinetic energy of a car traveling at 20 m/s is
500 kJ. If it travels at 40 m/s, its kinetic energy
becomes:

A 500 kJ -

B 1000 kJ if v, = 2vy - KE, = 4KE,

C 2000 kJv 40 =2X20 - KE;, =4 X 500K]
D 4000 kJ KE, = 2000K]

92. The work done by the engine of a 1000-kg car to
move it from rest to a speed of 20 m/s is:

A 50 kJ

B 100 kJ work = KE =X m v?

C 200 k¥ .

D 400 kJ work = x 1000 X (20)?

work = 200000 ] = 200 kJ

93. The force exerted by the engine of a 1000-kg car
to move it from rest to a speed of 20 m/s within 100 m
is:

AL000N | \ork=KE—> FxS=Lmuv?
B 2000 NV 2
C 4000 N KE amv? 2 x1000x 202
D500ON | F="g="7%—= 100
200000
=Tog = 2000N

Conservation of Energy

96. The ram of pile-driver ( & ) falls from a height of
20 m. Its speed just before touching ground is:

A2m/s
B5m/s

C 10 m/s
D 20 m/sV

v=,2gh =v2x10x20 =
v = v400 =20 m/s

97. A simple pendulum’s bob has speed (v) at its
lowest point (1); its highest point (3) has height (h).
If h=20cm, v equals:

A2 m/sy ; Bob's
B 5 m/s e mass(m)
C 10 m/s
D 20 m/s PENDULUM
. h
hi2
_-;. ’ Rk L

PE3:KE1—)17 =ﬂZgh
=vV2x10x0.20 =4

=2m/s

98. When a simple pendulum’s bob of mass m = 0.5 kg
is at its highest point (3), its height is h = 40 cm. Its
kinetic energy at its lowest point (1) is:

A0J

B2JV

C5J

D10J

KE; = PE; =mgh=0.5 X10 X 0.4 = 2J

94. The total energy of an object of mass (m), falling at
height (h) with speed (v) can be written as:
AE=1/zmv2+2mgh
B E =% mv’ + mghy Al 4,48 4

7 g s A Lo ot 4409 48U
CE=mv" +% mgh h gl o hiwy m
D E =% mv’ + % mgh pash Al pgane sl
41 48 jal) A8al)

99. When a simple pendulum’s bob of mass m = 0.5 kg
is at its highest point (3), its height is h = 40 cm. Its
kinetic energy at point (2) of height %2 h is:

A5

B2J

C1V

DO0J

95. As an object falls, its potential energy
and its kinetic energy
A increases, decreases

B decreases, decreases
C decreases, increasesy
D increases, increases

4d, Mﬁueﬁn@ﬁuﬁu.ﬁﬁ
A Lady gallE A gl
aS jal) dsils

h 0.4
KE; = PE; =mg- =0.5 x 10X —=1]

10




100. When a simple pendulum’s bob of mass m = 0.5 kg is at
its highest point (3), its height is h = 40cm. Its total energy at
point (2) of height %2 h is:

A5J
B2JW
CcC1lJ EroraL = PE; + KE; = 1] +1] = 2]
DO0J

11




CHAPTER 3: HEAT & MATTER

Formulas & Constants

mass density = o weight density = ?g stress () = = T, — ; (T —32°) T = g (To) + 32°
melting: = m.L F=kAf
Ty =Te+ 273 lcal=419] () = cmAT Vaparizat?;]g e (Hooke's Law)
Key Terms & Definitions
|Absolute zero | sl i il [Evaporation | PIENT |Neut:ra1 Jolaia
|Absorpticn | pabsisll | Expansion | o |N11C13‘IJS &l 53
|Atom | 23 |Fluid | | |Particle SRS
|Boi1i.ng | e |Freezing | SFEN |P‘ha5e sk
|Bm1di.ug | Ll 5| |Fusion | gl |P'ressure Loses
Charge | 4 |Gas | e | Saturated olita
Compound | £ o Heat | CBLIES | Solid il
Compression | Loxu:ml |Heat transfer | 5 = b (Ml |Solidiﬁ::ati{m a5
Condensation | 3| |Humidity | a5k |Specific Heat e il 5 )l
|Defon:|1 | =3 |Inelastic | i e |Straitl =il
|Density | s |Liquid | il |State LU
|DE.'W | w3 |Latent Heat | A&l 5 )yl |Stress S FEY
|Difﬁxsion | il | Matter | ala | Substance (ST
|Elastic limit | s all 2 (Melting | 22| |Temperature sall da 0
|E1asti-:: range | A, pall el |Metal | G5 sy |Teusiom A
|Elasticity | 5,4 [Mixture | @ s Luli| |Vaporization AL
|Element | »=ic| (Molecule | w50~ |‘-.-"01ume A
Temperature

1. Converting 77 degrees F to Celsius gives:
A 25 degrees CV

B 55 degrees C
C 75 degrees C
D 95 degrees C

2. Converting 113 degrees F to Celsius gives:

A 35 degrees C

B 45 degrees CV
C 110 degrees C

D 165 degrees C

Tc:

g(TF - 329

3. Converting 257 degrees F to Celsius gives:

A 55 degrees C
5 B 220 degrees C 5 0
T. == (Tp — 32°) T, == (Tp — 32°)
€ o C 125 degrees CV o
Te=; (77 — 32°) = 25°C D 335 degrees C Te=5 (257 - 32°) = 125°C

4. Converting 10 degrees F to Celsius gives:
A 25 degrees C
B 5 degrees C

C 0 degrees C

— 53T _ 990
D -12 degrees C T =5 (Tp — 32°)

Tc=§ (113 — 32°) = 45°C

Tc=§(1o — 329 =-12°C

12




5. Converting 20 degrees F to Celsius gives:

A -7 degrees CV
B 30 degrees C
C 42 degrees C
D -12 degrees C

T, = Z(TF - 329
Te=2 (20 —32%) =-7°C

10. Converting 145 degrees C to Fahrenheit gives:

A 177 degrees F
B 293 degrees FV
C 112 degrees F
D 217 degrees F

9
Ty = 2 (To) + 320

9
Ty = £ (145) + 320 = 293°F

6. Converting -50 degrees F to Celsius gives:

A -46 degrees CV
B -32 degrees C
C -23 degrees C
D -18 degrees C

T, = E(TF - 329
Te=2 (=50 —32°) = —45.5°C=
T, = —46 °C

11. Converting 35 degrees C to Fahrenheit gives:

A 59 degrees F
B 77 degrees F
C 95 degrees FV
D 3 degrees F

9 0

9
Ty = £ (35) +32° = 95°F

7. Converting -40 degrees F to Celsius gives:

A -20 degrees C
B -30 degrees C
C -40 degrees CV

D -50 degrees C

T, = E(TF - 329
Te=: (—40 —32°) = —40°C

12. Converting 95 degrees C to Fahrenheit gives:

A 63 degrees F

B 127 degrees F
C 275 degrees F
D 203 degrees FV

9
TF = E(Tc) + 320

9
Ty = £ (95) +32° = 203°F

8. The Fahrenheit and Celsius temperature scales have

the same reading at:

A 32 degrees

B 0 degrees

C -32 degrees
D -40 degreesy

T
4'T
9
T =

To = Ty - Tc = (Tz — 32°)

5

5 5 9
=—=Xx-32->T=—x-32X —

9 9 4
—40°C

T—S(T 32°)—>T—5T 5>< 32
9 ) 9

iro=3x32 5221 =35 32
9 9 9 9

13. Converting 75 degrees C to Kelvin gives:

A 348 Ky

B 198 K
C32K
D212 K

TK =Tc+273

Ty =75+273 =348 K

14. Converting 25 degrees C to Kelvin gives:

A 248 K

B 298 K+
C47K
D 237K

Ty =Tc + 273

Tk =25+273 =298 K

9. Converting 15 degrees C to Fahrenheit gives:

A 59 degrees Fy
B 47 degrees F
C 21 degrees F
D -12 degrees F

9
TF = E (Tc) + 320

9
Ty = £ (15) +32°

TF = 590F

15. Converting -50 degrees C to Kelvin gives:

A-40K

B 323 K
C 223 Ky
D -273 K

Ty =Tc + 273

Ty =-50+273=223 K

13




16. Converting 406 degrees K to Celsius gives:

A 337 degrees C
B 276 degrees C
C 579 degrees C
D 133 degrees CV

Ty =Tc+273 > Tp =Ty — 273

T, =406 — 273 = 133°C

22. Find the amount of heat in kcal generated by
7510 J of work.
A 1.43 kcal

7150
B 1.79 kcaly = J _ 1.79 kcal
C 8.11 keal 4190

D 31.7 kcal

17. Converting 175 degrees K to Celsius gives:

A -98 degrees CV
B 112 degrees C
C -213 degrees C
D 45 degrees C

T, =175 —273 = —98°C

18. Converting 6000 degrees K to Celsius gives:

A 6273 degrees C
B 5727 degrees CV
C 5911 degrees C
D 6196 degrees C

23. Find the amount of work in MJ that is equivalent
to 3850 kcal.

ASLIM k = 3850 keal x 419072
B 0.918 MJ work = ca kcal
C 16.1 MJV

D 8.23 MJ work = 16.1 x 10°] = 16.1 MJ

T; = 6000 — 273 = 5727 °C

19. The melting point of pure iron is 1505 degrees C.
What Fahrenheit temperature is this?

A 1689 degrees F
B 3563 degrees F
C 2741 degrees Fy
D 4112 degrees F

9
TF = E (Tc) + 320

9
Ty = ¢ (1505) +32°
Ty = 2741 °F

20. The melting point of mercury is -38.0 degrees F.
What Celsius temperature is this?

A -36 degrees C
B -37 degrees C
C -38 degrees C
D -39 degrees C

TC = E(TF - 320)
T, = (~38.0 - 32°)
T, = —38.8°C=—39°C

Heat
21. Find the amount of heat in cal generated by 95 J of
work.
A 23 caly
B 25 cal 95]
C 27 cal Q=m=226=230al
D 24 cal

24. Find the amount of work in kJ that is equivalent
to 7.65 kcal of heat.

A17.7kJ —
B 9.18 kJ _ Joule
C 183K work = 7.65kcal X 4190 fccal
D 32.1 kJV

work = 32.01 x 103] =32.1kJ

25. Find the mechanical work equivalent (in kJ) of
8550 cal of heat.

A 35.8 kJV
B 2.04 kJ B joule
C 15.3 kJ work = 8550 cal x 4.19 <al
D 23.1kJ

work = 35.8 x 103] = 35.8 kJ

26. Find the heat equivalent (in kcal) of 763 kJ of
work.

A 17.5 kcal 763 x 10°]
B182kcalV | Q=763 k] =———— = 182 keal
C 1232 keal 4190

D 3200 kcal

27. How much work must a person do to offset eating
a piece of cake containing 625 Cal?

A 39.2 k]

B 92.4 kJ joule
C 2.62 MJV work = 625 Cal x 4190 o
D 13.3 MJ a

work =2.61x10°] = 2.61M]J
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28. How much work must a person do to offset eating a
200-g bag of potato chips if 28 g of chips contain 150 Cal?

A 320 kJ
B 610 kJ
200 x 150
= T =1071.4 Cal

Joule

Work =1071.4 Cal x 4190 Cal

Work=4.5 x 10°] = 4.5 MJ

32. An industrial engine produces 38,000 kcal of
heat. What is the mechanical work equivalent of the
heat produced?

A 33 MJ
B 85 MJ
C 120 MJ _ Joule
D 160 I\/IJ\/ work = 38000 kcal x 4190 Keal

work =159 X 10° ] ~ 160 x 10°J

work = 160 MJ

29. A fuel yields 11.5 kcal/g when burned. How many
joules of work are obtained by burning 1 kg of the
fuel?

Heat; Change of Phase

A 48 MV B Kcal Joule
B36MJ | work=115 x 1000 g x 419077 33. What heat is needed to change the temperature
C24MJ work = 48 x 105] = 48 MJ of 100 kg of copper (c = 0.092 kcal/kg degree-C)
D 12 MJ from 100 to 200 degrees-C?

A 920 kcaly

B 9.2 kcal Q = mcAT

C 92 keal Q =100 x 0.092 x (200 — 100)
30. A fuel produces 16 kcal/g when burned. If 500 g of D 9200 keal | @ =100 x 0.092 x 100 = 920 kcal
the fuel is burned, how many joules of work are
produced?
A22MJ Kcal Joule
B 34 MJV work = 16— —x 500 g x 4190 34. What heat is needed to change the temperature
C47MJ work = 33.5 x 105] = 34 MJ of 10 kg of water (c = 1.00 kcal/kg degree-C) from 10
D 65 MJ to 20 degrees-C?

A 10 kcal

B 100 kcalV Q =mcAT

C 200 kcal Q =10x1.00x (20 — 10)
31. Natural gas burned in a gas turbine has a heating D 419 keal Q=10 x1.00 x 10 = 100 kcal

value of 110 kcal/g. If the turbine is 25% efficient and

2.5 g of gas is burned each second, find the power output

in Kilowatts.
A 35 kW
B 160 kw
C 290 KW
D 1900 kw
Kcal Joule
work =110 X2.59g%X4190——x 0.25
Kcal
work = 288 x 103] = 288kJ
work 288 k]
power = — = = 288 kW=~ 290 kw
time 1s

35. What heat is needed to change the temperature
of 100 kg of steel (c = 0.115 kcal/kg degree-C) from
1000 to 1100 degrees-K?

A 100 kcal

B 300 kcal

C 1150 kealV

D 4600 kcal

Q = mcAT
Q =100x0.115 x (1100 — 1000)
Q=100 x0.115x 100 = 1150 kcal
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36. What heat should be given off by 10 kg of aluminum
(c = 0.22 kcal/kg degree-C) to change their temperature
from 200 to 100 degrees-C?

A 51 kcal

B 430 kcal Q = mcAT

C 910 kcal Q =10x0.22 x (100 — 200)

D 220 kcalV Q =10 x0.22 x —100 = —220 kcal
5 sike Lgd) o Ayall AL 5 LEYI 5

37. How many calories of heat are required to melt 7 g
of ice at 0 degrees C? (L-fusion = 80 cal/qg)

A 560 calV
B 135 cal
C 2300 cal
D 1500 cal

Q=mLf

Q =7x%x80=560cal

38. How many calories of heat are given off by 10 g of
steam at 100 degrees C to condense to water at

100 degrees C? (L-vaporization = 540 cal/g)

A 540 cal

B 5400 calV
C 54000 cal
D 540000 cal

Q=mL,

Q =10 X540 = 5400 cal

40. How many calories of heat are required by 50 g of
ice at 0 degrees C to melt to water at 40 degrees C?
(c-water = 1 cal/g degree C, L-fusion = 80 cal/g)

A 2000 cal

B 4000 cal

C 5000 cal
D 6000 caly

Q=201 +0Q;
Q=mL;+mcAT
Q=(50 x 80)+ (50 x1x (40—0))
Q =4000+ 2000 = 6000 cal

39. How many calories of heat are given off by 10 g of
steam at 100 degrees C to condense to water at

0 degrees C? (c-water = 1 cal/g degree C, L
vaporization = 540 cal/g)

A 640000 cal
B 64000 cal
;
C 6400 caly
D 640 cal
ﬂ'1 sl
102
ﬂl-ﬂ: o™ AT
[+
Q
Q=01 +0Q;

Q=mL,+mcAT
Q=(10 x 540)+ (10 x1 x (0—100))
Q =5400+ 1000 = 6400 cal

Elasticity; Stress; Hooke’s Law

41. When a deforming ( es<«) force acts on an elastic
object, the object is:

A never deformed

B permanently (a2 Jsés ) deformed

C temporarily ( b ) deformedy

D broken into pieces

Gualal) o gl (B ¢ p0 pud o BB S Lanic
bl Al aad) 3 gay Gy WBga (4985 4
Al B iisal) B aRl) )9 any

42. An elastic material can be:
A dough (cwae)

B clay (csh)

C lead (ueka))

D rubber (Juas )y
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43. When a 10-N force is applied on a 20-cm spring, it
extends to 25 cm. What would be its length when a
30-N force is applied to it within its elastic range?

A 35 cmy

B 15cm

C30cm

D20 cm

Lo=20cm - Ly =25cm > AL; =25—-20=5cm
F;=10N > AL, =5cm
F,=30N>AL,=7?
F,AL; 30x5
F, 10
L,=Ly, +AL, =20+ 15=35cm

AL, = =15cm

44. When a 100-N force is applied on a 20-cm spring, it
extends to 21 cm. What would be its length when a
1000-N force is applied to it within its elastic range?
A25cm

B 30 cr/

C35cm

D5cm

Lo=20cm - L;=21cm—>AL; =21-20=1cm
Fi=100N > AL; =1cm
F, =1000N —» AL, = ?
F,AL; 1000 x 1
F, 100
L,=Ly +AL, =20+ 10 =30cm

ALZ =

=10cm

46. When a 10-N force is applied on a 20-cm spring,
it is compressed to 18 cm. What would be its length
when a 30-N compressing force is applied to it

within its elastic range?

A6cm

B 16 cm

C26cm

D 14 cmy

Lo=20cm - L;=18cm—>AL; =20-18=2cm
Fi=10N->AL; =2cm
F, =30N > AL, =7?

F,AL; 30x2
F, 10
L,=Ly—AL, =20—-—6=14cm
Ll vie paldi 4l Giaay (Gl ) &3l Y 7 okl dlee

e

-

AL, = =6cm

45. When a 50-N force is applied on a 20-cm spring, it
extends to 22 cm. What would be its length when a
75-N force is applied to it within its elastic range?
A3cm

B2lcm

C 23 e

D 30 cm

Lo=20cm - L =22cm > AL, =22-20=2cm
Fi=50N->AL;=2cm
F;=75N->AL, =7
F,AL;  75x2
F, 50
L,=Ly, +AL, =20+3 =23 cm

ALZ =

=3cm

47. A block of lead with dimensions (10 cm x 5 cm X
4 cm) has a mass of 2.3 kg. It exerts the greatest
stress on a flat surface when it lies on the side with
dimensions:

A5cmx10cm

B 5cm x 4 cmy

C10cmx4cm

D same stress on all sides

daluall § Sgal! G dowse A3Mad) ) Lag
g Ladie (S La ) dgal) (s Al
dalus jial) 43 5) o anal)

48. A cube (<=5« ) of iron of 10-cm sides weighs 80 N.
The stress it exerts on a flat surface is:

A 80 Pa
B 800 Pa
C 8000 Pay S=
D 80,000 Pa

|

0
= W = 8000 Pa
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49. A cylinder of lead is of 5.64-cm radius, 20-cm
height, and 23-kg mass. The stress it exerts on a flat
surface when it lies on its flat side is:

A 23 Pa
B 230 Pa radius
C23kPa
D 23 k Pay ,
height
S_F_mg_ 23x10
A 7r? 1(0.0564)2

$=23x103Pa = 23k Pa

Density

52. A 500-g block of wood with dimensions (10 cm x
5 cm x 4 cm) has density of:
A 2500 kg/m*

B 2.5 kg/m’
C 0.8 kg/m®
D 800 kg/m°
D - m 500  500g
™ v 10x5x4 200cm3

500g 500x107°

m = 200cm® 200 x 10-6
D, =2.5x 103 =2500kg/m3

50. Density of a substance ( << ) depends on the
and of its atoms.

A mass, charge ((4ad)

B mass, spacingy

C spacing ( ==\), charge
D mass, color

A o Balad) AS aqis
i Al bbbl g i 4

51. A 500-g block of wood with dimensions (10 cm x
5 cm x 4 cm) has density of:

A 0.5 g/em®

B15 g/cm3 m 500 500

C 2.5 glem™ D,=—= -

D35 g/cm3 v 10x5x4 200
=2.5g/cm?

53. A 500-g block of wood with dimensions (10 cm x
5 cm x 4 cm) has weight density of:

A 2.5 kN/m’

B 5 kN/m®

C 10 kN/m’

D 25 KN/my

D,, = 2500kg/m?3
N
Dy = 2500 x 10 = 25000 3
Dy = 25 x 103N/m3 = 25kN/m?3
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CHAPTER 4: ELECTRICITY

Formulas & Constants

e=1l6=101%C Qprotan = 1€ L R - - 22 2 i s =
1/e = 6.25 x 1018 Outoceon = -8 F=k E k =9 x 10° Nm?/C Electric field: £ =
Elec. potential energy: E, | E =I(M'V=E I—E R= —{'.4— r2
- po Bv: Ep p 1 a =% =pyiA=mr
- 1 T 1
V=LR P=Vi=—=2R Roeries =R1 +Ra# e | =zttt
I R R parallel 1 2
Key Terms & Definitions
|A1temating current ‘ 3 jia i |Electric field | S Jladll |Pntentia1 difference | aall 3
|Capacitcr ‘ 8.l Electric potential | o eSl a2l |iner | 58
|Charge ‘ 43| |Electricity | el S |Resistance | A slia
|Cnﬂductur ‘ iz 34| |Electrostatics | 8Ll el Sl |Resistivity | s lia
|Cmre1]1 ‘ | |Insulator | Jdie |Semimnductor | Jlasa
[Direct current | o Jg| |Parallel circuit | LJes iy [Seriescircmt | e iadii i

Electric Charges; Coulomb’s Law

1. Normally, an atom’s net charge is:

A negative
B positive
C zeroV

D a vector

2. The number of electrons needed to make up one

coulomb of charge is:

Al1l6x10"*
B1.6x10
C6.25 x 10

D 6.25 x 10

q
= X = —
q=nxe-n=_

1c

T1.6x101°
= 6.25 % 1018 electron

3. A positively charged object is an object with:

A extra electrons
B lack (u=2) of protons
C extra neutrons

D lack of electronsy

Positive object

Np> N,

A extra electronsy

4. A negatively charged object is an object with:

B extra protons
C extra neutrons
D lack of (=) electrons

negative object

N.> N,

A quis positive and gz is negative
B g1 is negative and gz is positive
C qrand gz have the same signy
D giand gzare neutral

5. The electrostatic force equation for two charged
objects, g1and gz, gives a positive result if:

S 1) A pa ASilien g 4)) 548N (68
BLAY) Ll Lagd Clamaad) ) (5f JBLEI B 6B
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6. The electrostatic force equation for two charged
objects, g1 and gz, gives a negative result if:

A qzrepels g2
Bge=02
Cqgi=%02

D q:attracts gz

Al Al g gl 35l (98
FS T EY EC I ' R TR
BLAY) B Cllia; clewad)

7. The electrostatic force between two charged
objects,g1and gz, is located at:

Aqu
B g2

C qufor force from gz, and g2 for force from gV
D halfway between g1 and g2

11. A group of charges (Q) exert a net force F = 10 N
on acharge g = 0.2 C located at point (X). This means
that the magnitude of the electric field resulting from
Q at X equals:
A0.2N/C
B5N/C
C10N/C

D 50 N/CY

E—F— 10—50NC
q 0.2 /

12. The electric field around a negative point-charge
(Q)points (4ai):

A radially away from Q

B radially toward Qv

Cincircles around Q

D in ellipsoids (s s<ax asas) around Q

8. The attractive force

between two charges g1 = % C

and gz= - % C separated by 1 km is:

A 1000 N
B100N
C10N lx—_l 1
91 9 3 3 9
DI1IN Forec =k ;22:9X109m=9><1091—06
9
=11L06=—103N

9. The repulsive force between two identical 1-C
charges separated by 300 m is:

A100N
B 1 kN

C 10 kN
D 100 kNY

Felec =k

9192 _ o 1x1

& =9x10 (300)?
—9X109—1x105N
T 9x10%
=100k N

13. The electric field around a positive point-charge
(Q) points (4a):

A radially away from Qv

B radially toward Q

C incircles around Q

D in ellipsoids (s s asas) around Q

14. The electric field between two point charges (+Q)
and (-Q) separated by a distance (d) points (4ai):

A on a straight line from +Q to -QV

B radially toward Q

C radially toward —Q

D on a straight line from —Q to +Q

15. The electric field around two point charges (+Q)
and (-Q) separated by a distance (d) is:

A concentric (Ja)xis) cubes

B radially toward Q

C radially toward -Q

D concentric ellipsoids ( ¢ s<as awaa)y

Electric Field: Electric Potential

10. The following quantities are all scalar, except for:

A electric current
B electric fieldy
C electric charge
D electric potential

16. The SI unit for the electric potential energy is
the:

A ampere

B watt

C volt

D jouley
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17. The SI unit for the electric potential is the:
A ampere

B watt

C volty

D joule

18. One volt is equal to:
A 1 joule/second

B 1 joule/coulomby

C ampere/second

D ampere/coulomb

23. If a capacitor is connected to a battery of potential
difference V, the capacitor becomes fully charged
when the potential difference between its plates equals:
A0

BW

CV/2

D 2v

19. A charge q = 0.5 C located at point (X) has
electric potential energy PE = 10 J caused by a
group of charges (Q). This means that the electric
potential resulting from Q at X equals:

A05V

B5V

ciov ElectricP.E 10
= =2

D 20 VW v q 0.5 20V

Capacitor; Resistance

20. Electric energy can be stored in a:
A resistance

B capacitory

C switch

D light bulb

24. A 10-km copper wire (resistivity = 1.7 x 10°® Q.m)
has cross-sectional area = 1 mm?. Its resistance is:

ALTQ
L 10km
B17Q R=p— =17 x 1078 x >
C170 Qv 4 1mm
D 1700 Q
700 g 10x10°m
=17 X 10 x —————
1 % 10~ °m?
g 10
=17 x 1078 x —
10

=1.7 x 1078 x 1010

=1.7 x 10> =170Q

21. A capacitor consists of:

A a conductor between two insulating plates

B an insulator between two conducting platesy
C two insulating plates in vacuum

D two conducting plates in vacuum

Ohm'’s Law; Electric Power;

Electric Circuits

22. When a capacitor is connected to a battery, the
plate connected to the terminal becomes

A positive, positivey

B negative, positive

C positive, negative

D positive, neutral

25. An electric circuit consists of a 24-. Resistance
connected across the terminals of a 12-V battery.
The electric current in this circuit is:

A 24 amperes

B 12 amperes

C 2 amperes

D 0.5 amperes = Lp=Y_12_
peresy V=IR-I=5=-2=054
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26. An electric circuit consists of a light bulb
connected across the terminals of a 12-V battery. If
the electric current in this circuit is 6 mA, the
resistance of the light bulb is:

A 0.5 kQ
B 2 kQV 4 12
D2Q =2KQ

27. If the power rating of a vacuum cleaner is 550 W,
the current it draws in a 220-V electric circuit is:

A 0.4 amperes

B 1.5 amperes

C 2.5 amperesy PeIvor=b=350_, 4
D 5 amperes V. 220

31. Three identical light bulbs, each of resistance 12Q
,are connected in series to a 12-V battery. Their
equivalent resistance is:

AdQ Tl
B12Q

C240Q

D 36QY

Rseries = R1+R; +R3 =12+ 12+ 12
= 361

28. If a light bulb in a 220-V electric circuit draws 0.5
amperes, its power rating is:

A 110 WY
B 440 W
C40W P=1V=05x220=110W

D75W

29. A classroom has ten 25-W compact fluorescent
lamps (CFL). If these lamps are turned on for 10
hours_ every day, their energy consumption ( giul)

in 20 days is:

A 1kWh

B 5 kWh

C 10 KWh E=Pxt=(10x25%x1073)x (10 x 20)
D 50 kwhy =50 kWh

32. Three identical light bulbs, each of resistance 12Q
,are connected in series to a 12-V battery. The potential
difference across each light bulb is:

A0V

B4V
CcC8V

D12V

Vi=V,=V;3-5V; =Irgra-Ry
VrioraL 12 144
= — = X12=—=4
V1 Rrorar ' (12+12+12) 36 v

Ll dad A1 il g Lgad B Alilaie Cilaglial) o)) Lay 1 AT o gl
ila gliall il plal o gl (398 G Mgl o Juagil) B
Do) Gun Allldia Lyl () sSin

Vrorat _ 12

=4V
3 3

V1:V2:V3—>V1:

30. In electricity, the kilowatt-hour is a unit of:
A electric current
B electric power

C electric potential E=Pxt=Kw.h

D electric energyy

33. Three identical light bulbs, each of resistance 12 Q,
are connected in series to a 12-V battery. The current
passing through each light bulb is:

AZAY

2 Vv
BEA I, =1 =13 = IroraL =RTOTAL
C1A TOTAL
D3A 12 12 1

I :—:—:—A
TOTAL = (12 +12 +12) 36 3
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34. Three identical light bulbs, each of resistance 12 € , are connected in parallel to a 12-V battery. Their
equivalent resistance is:

A4QV
B 120 1 1+1+1_) 1 1+1+1 3 /_@_\
gg‘é% Rparaet Ri Rz Ry Rpgrauer 12 12 12 12 N Q .
1 3 12
_)W_E_)Rparallel _? =4Q

35. Three identical light bulbs, each of resistance 12 ,are connected in parallel to a 12-V battery. The potential
difference across each light bulb is:

A0V

B4V Vi=Vy,=V3=V¢orar =12V
cs8sv

D12 W IS o Juaglll oY dldy

36. Three identical light bulbs, each of resistance 12 Q , are connected in parallel to a 12-V battery. The current
passing through each light bulb is:

AéA e
BZA
C1AY Q\Jgﬁui\euiﬁuglﬂ\)gﬂ!@al&éj\ﬂ\uiﬁd,,uaﬂ\d\l.q
D3A Lo A @l af A8 Aliles Adef (oSiu o 8 LS ISy 4 b — |
:Q&\héﬁjhjﬁd\)\&@@@dsa\lrﬂﬁj5)5‘2\
VTOTAL 12 —g—
I.=I,=I.>], =———="—=14
1 2 3 1 R1 12
— |

37. In an electric circuit consisting of two resistances (10 Q and 5 Q) connected in series, if the current through the
10Q resistance is 1 A, the current through other resistance is:

AOA

BO5A ) a s s et . om T N . .
C1AY 8 ilal) Jall e (8 ASM (g8 L) Aasd (8 V6l o Jua il o Jua gl o) Lay
D2A :QE‘QAUJGJ

Iy =1 = Itora, — I = 14

23




38. In an electric circuit consisting of two resistances (10  and 5Q ) connected in parallel, if the current
through the 10Q. resistance is 1 A, the current through other resistance is:

AOA

BO5A

ClA

D2AY 98 Al g A AN @l jlesall gaan il ) c A4 ¢ 58 agad) (38 Aad o (o315l o Smagil o) Lay

O Eung 1A & 10 Q Ao dagliall b il dad o) Lag Atad) 8ok G g (58 Aad (i &
& i A A glial) B Ll Aad b chualll ey 1 0¥) e gliall dad co S5 50) AN dagliall dagd
Gua Luse Aaglially Ll o ABDal) oY dlliy Cindall laiay  JAg¥) Aagliall B Ll Ll dad oo

e o

R, =102 51, =14->V,;=1; .R, =1x10 =10V

VTOTAL — 2
R; 5

L @3 e G sl b agall (38 O iy

Vi=V,;=V¢orar =10V

R, =502 ->1,= =24

24




CHAPTER 5: OPTICS

Formulas & Constants

J=clhor c=F . J=UT E=h_¢ (photon energy = c=3x10" ms
(F=frequency: ) =wavelength) | (frequency= 1/(time of 1 cycle)) | constant x wave frequency) | h=66x10"Is
10"t0 107 Hz 4x 1008 x 10" Hz Bi=6; | Hzo1<

(frequencies in the e-m spectrum) | (frequency range of visible light) (law of reflection)

o _ _ _ ; | s.f | M=l__ S

Sr_Lelllslgw:nlmnﬁ,:nrm_nﬁ; Index of refraction: n=_ ?:—+—_ or: s =_—— h, Sg

(i =incidence: r=reffaction) | (y— speed of light inmedivm) | (o = object: i= image) | =—

1—s_Jf

_ Key Terms & Definitions _
| Aberration & | |Focal point s53| |Prism J5iila
|Absmption ual=ild| (Frequency o |Rainbow shall a8
|Amp]itud£ da sl plii | |Electromagnetic rtlline s e |Ray gl
|As‘tigmatism A gl s il | (Incidence L i |Rcal image Lffia 5 )
|Beam “aJa| |Infrared el sasll C2i| |Reflection SELSS
|C]:|romat:ic sl [Inverted image TN PR |Reﬁ'actmn il
|Cm1cave J=is| |Least time principle il el sac |Rgsme i
|Cnm—'erge A |Lens L |Source s
|Com-'ex s (Magnify gry |Spec1rmn il
|Cmnea il |Medium Lo |Spec1.ﬂar S 5
|Critical angle iaalla | (Microwaves el 3305 il pall |Transparent Calid
|Defect Jis| |Mirage 1l |Ultraviolet ezanitll (58
|Deformation > 33| [Mirror <1 s |Upright image 1ails 5 )0
|Diffuse Kia 5 vl |Oscillation J5wl gl )| [Vielet (sl
|Dispersion il |Period iasall 5 38| |Virtual image Qtad 55 ) 5m
|Diverge # 35| [Photon 05 4| |Visible light ol ¢ gl
|Fiber optics 4 il S0 |Plane rlossal | Wave i e
|Foca.'l distance s =il |Polished U s |Wa1.-'elength Aa sall Il

Electromagnetic Waves & Spectrum
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[ {1y \
THE ELECTROMAG
Wavekength  10° 108 10 1 gt et et et et et et et e e et
(in meters) T T T T T T T = T T T T
. 2 | @ sharter
Size of 2 4 ‘ \J This P & J . b :
wavelength Basibal call Bein Vo Protein  Water Molecule
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wowtot ot ne

1. Light is the oscillation of:
A electric & sound fields

B electric & magnetic fieldsy
C sound & magnetic fields

D electric & gravitational fields

O 3ke s ¢ gl
el Jaal) s
emsbliaal Jaall

A air waves

B sound waves

C electromagnetic wavesy
D vacuum waves

2. Shaking an electrically charged rod to-and-fro in
empty space produces:
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3. Electromagnetic waves start from a vibrating:
A fork (dss&)

B string ()

C spring (&3 )
D chargeV

M" alalina g yg<) RA.JAS‘W
Al S A Qi (1

9. Electromagnetic waves that travel in vacuum
slower than light are:
A gamma-ray waves
B x-ray waves

C ultraviolet waves
D none of theseV

[YES R T Wb
iy Apuulaling 5 g gl
eyl

4. In an electromagnetic wave, the electric and
magnetic fields are:

A perpendicular to each other and to the direction of
motionV

B parallel to each other and to the direction of motion
C perpendicular to each other and parallel to the
direction of motion

D parallel to each other and perpendicular to the
direction of motion

10. In the electromagnetic spectrum, the highest
energy is that of:

A gamma-ray wavesv
B x-ray waves

C visible light waves
D ultraviolet waves

(bl g gSl Gl b
G A clagal) o
Ll dndi 4 dBls

5. A wave’s frequency is:

A the number of waves repeating (uus) every

secondy

B the time duration for one complete wave

C the maximum value of a wave

D the length of a single wave

DT A o gal) a2 da gall 235
Baal gl Al A

11. In the electromagnetic spectrum, the lowest

frequency is that of: - -
A ultraviolet waves O bl g <l i) b
B x-ray waves A 28 B A alasal)
Cred light waves 52l cila ga

D radio wavesy

6. A wave’s wavelength is:
A the number of waves repeating every second
B the time duration for one complete wave

12. Among the following electromagnetic waves, the
longest wavelength is for:

A infrared waves

B microwavey

C visible light waves
D ultraviolet waves

Al s ) s sall (3o
Jdsb o) L AN od 4
g g Saall Claga (A (A 9a

C its maximum value IR ‘ |
D the length of a single wavev "Au";"’d doid
Baalg da ga b a

7. Going from left to right in the electromagnetic
spectrum, the following happens:

A both wavelength and frequency increase

B both wavelength and frequency decrease

C wavelength increases and frequency decreases
D wavelength decreases and frequency increasesy

13. The wavelength of 300-MHz microwave is:

Alum

B1mm ¢, _c_3x10°
= - = —-=

Clcm f=3 7 = 300 MHz

D1my _ 3x10° 3x10°
“300x105 3x108 ™

8. In the electromagnetic spectrum, the narrowest
range is that of:

A radio waves

B x-ray waves

C visible light wavesy
D ultraviolet waves

O (pualite g <)) Cigdal) (4
Glagal G g Gl
il 5 gl

14. The frequency of 0.5-um green light is:
A2 x 10" Hz

B 4 x 10" Hz

C 6 x 10%Hzy 3 x 10°

D 8 x 10% Hz ~2 05pm
_ 3 x108 _ 14
=05 x10-6 ><10‘6_6 X 10** Hz
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Reflection

15. Wave reflection means that it always:

A enters into a new medium (&)

B returns to the medium from which it cameV
C returns along the same line where it came
D slides along the border between two media

Laila Ly il gal) pulSal) ina
Ada ciath M) Jaugl) ) 3 gas

21. An object placed between a concave ( &) mirror
and its focus forms an image that is of size
and distance to the mirror.

A smaller; farther

1) W59 B aka Bl e G pesd gudag 1)
OSB3l (s JAka ¢y oSy 4d)
So<f
(Sl Gil) NS Bga Al sud

By g 5 e Alxina

B larger; nearer
C smaller; nearer
D larger; farthery

16. We see most things around us because:
A they are primary sources of light

B they are secondary sources of light

C they reflect light
D they absorb light

U (e sl Ay aulaiod
g guall (uSad LY

17. If light beam (X) falls obliquely on a mirror and
reflects into beam (), we can say that:

A Xis always perpendicular to the mirror

B Y is always perpendicular to the mirror

C X and Y make equal angles with the mirrory

D X and Y are perpendicular to each other

Ladla 438 3] jall o b gudal) £ ladl) Jaghus dic
CulSay) A gh 3 A glawa Ja ghuad) Ay g) 5 ) 65

18. When a light beam is reflected, it keeps a
constant:

A speed

B frequency
C wavelength
D all of thesey

OB gl pladll (ulsad) M
Y A Al Y (uSadal) pladd)
J@éﬂ\hﬁ@\,ﬂ\ﬂj&‘g\ 0 4

. dalall

22. An object placed in front of a convex ( )

mirror forms an image that is of size and
distance to the mirror.

A smaller; farther

B larger; nearer

C smaller; nearery

D larger; farther

W Laaa 3ije alal awadl auag 13
Gl JANA S awall Bypa oS
BT sall (e Ay B g B jiuaay (814l

23. An image formed behind a mirror is virtual for:
A plane, convex and concavev

B plane and concave, and real for convex

C plane and convex, and real for concave

D convex and concave, and real for plane

B8 aman o8 ikl ALl 5 s A BT el Gl AdsSiall 5 ) guall
(Ftaay b ke ) Lo oh dxinia o) Ay giese S gl gos Ll jall

19. The angle of reflection is always:
A equal to the angle of incidencey

B smaller than the angle of incidence
C larger than the angle of incidence
D equal to the angle of refraction

24. Diffuse reflection occurs when light is incident on
asurface that is:
A smooth ( ol )
B polished ( Jsizax)
C transparent (sl )
D rough ( o< )Y

(pkiile yal) ) cldall (ulSad)
pall pladll hgiu vie &y

20. An object placed in front of a plane mirror forms an
image that is of size and

distance to the mirror.

A same; sameV
B larger; same
C same; nearer
D same; farther

Ladly Ll 4 giaca B pa ala) ad) auag 13)
Oadi gl (BIal i) LN 3 eSS
Bl oall (o el dry (i Lgdy pesd) a2

25. Specular (s<) reflection occurs when light is
incident on a:

A lens — —
B mirrory Lo Gay (plitia ) cswmi\ alsay)
C painted wall ol o ) ﬁla-id\'k:,m
D page of a book . Blal) Jia A ghuca

26. After diffuse reflection, light goes in:
A one direction

B two opposite directions
C no direction

D all directionsy

Ol cuidial) (ulSady) & gaa any

e B il (uSaiall ¢ guall
. calasyy
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27. You can see the road ahead of your car at night
because of:

A specular reflection e Al ) Ay, i
B absorption rihal) Q) Gigia e
C diffuse reflectiony . i guall Antbll
D refraction

28. If a convex mirror of 2-m focal length is placed 8
m away from a 2.5-m-high door, the image of the
door will appear in the mirror at a distance of:

A L6 my So. f 8x-2 -16

B24m Si=3 _f=8_(_2)=1—0=—1.6m

C0.8m °

D32m S ((Aptaadl) 4G dadl 5] sall (5 43l tasl) rAbindle
LS gy 5y pucall S B Aalled] 5 LY 5 , callew Laifa

29. If a convex mirror of 2-m focal length is placed 8
m away from a 2.5-m-high door, the height of the
door’s image will be:

A01m
—_— = b d = —_—
Clm R, s, 25 8
D1.25m 2.5%x1.6
hy=""F——=05m

30. If a convex mirror of 2-m focal length is placed 8
m away from a 2.5-m-high door, the magnification
of the door in the mirror will be:

A5
B2 h, 0.5m
C0.5 M=h—o=m=0-2
D 0.2y . AT
M= -s; —(—1 6)m= 0.2
S, 8 m

31. If a convex mirror of 2-m focal length is placed 8
m away from a 2.5-m-high door, the image of the
door will be:

A upright and reducedy e Aigiall 3 gl clia
B upright and enlarged Laly ouss Laaadl 31l
C inverted and reduced A (B1al) Cald) LA
D inverted and enlarged 8 puany

32. If a concave mirror of 2-m focal length is placed
7 m away from a 2.5-m-high door, the image of the
door will appear in the mirror at a distance of:
Aldm

CB:%)-E; “n"]‘/ Sef _7X2_14_
. S; = — = — =—=2.8m
D56m so—f 7—-2 5

33. If a concave mirror of 2-m focal length is placed 7
m away from a 2.5-m-high door, the height of the

door’s image will be:

A0.1m
B0.5m h; —s; h; -2.8
—_— = - = —
c1imy h, s, 2.5 7
2.5x-2.8
D1.25m h, = . - 1m
slia 5 gual) o e AL AU 5 La)

34. If a concave mirror of 2-m focal length is placed 7
m away from a 2.5-m-high door, the magnification of

the door in the mirror will be:

A-2
C -0.4V h, 2.5m '
D +0.4 t Alda gl
-s; —2.8m
M = = =-0.4
S, 7m

35. If a concave mirror of 2-m focal length is placed 7
m away from a 2.5-m-high door, the image of the door

will be:

A upright and reduced

B upright and enlarged
C inverted and reducedv
D inverted and enlarged

So > f

i Bkl B all 5l Sl (e ) anad) S o Lay

o

Lslha g Afla (0 AdpSiall 3 gual) (8 (AN
IS G Lanat Aol Ll
So.f  7x2 14

Sis.—f 7-2 5 28m
hi __Si hi _ -2.8
h, s, 25 7

2.5 x -2,
hij=—F——=-1m

pal) B (o B By gual) B ) i
Ay glie 3 sl e 5 gl 5 5

Refraction

36. The process of light bending when passing obliquely

from one medium into another is called:
A specular reflection

B absorption e ojlue (8 sgall dilad Al
C diffuse reflection L SN e A ) Ja g (e AN

D refractiony
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37. When light is refracted, it keeps a constant:
A speed

B frequency Ul iy 2030 o g gal) lusil sic
C wavelength
D all of these

38. When light is refracted in passing from air into
water, its angle of refraction is:

A equal to the angle of incidence

B more than the angle of incidence

C less than the angle of incidenceV

D zero

A Agigall ABUSY Q8 Jasg (e gl AT die
) slagd) e ANED) Jia Ayigdall ABUSH Mo daug
A1) e aliall gerdl e Ljiie jusly A slall

b ghodd) Ay gl Cra BB sy

43. The index of refraction of water is 4/3. A beam of light
incident from water into air at 30° (sin 30° = %) refracts at an
angle of:

A 4204 = e o o
Q8 by slegd A slall e JAU gl pladdl
B 90° £1560) a4 a3l Jaa gl g slal) Ja ghead) Jau g
C 49° n, sini = n, sinr
D 22° ;xsinSO =1 Xsinr
i 4 1
==X -
sinr 3%3
r s'n‘1(4x1) r s'n‘1<4)
=Sl —X=]=>r=s1 —
3 2 6

r =sin"1(0.666) = 41.8 ~ 42°

39. Mirage (<) happens on hot days because
light rays coming toward us from the sky:

A bend toward the groundy
B bend away from the ground | s tall al¥ (& cl el sy
C bounce (xi_») off the ground | isal gudd o o
D stick to the ground A Gy sledl (e )
A ¢ Ul pliad)

40. What we actually see in a mirage (<) ):
A water vapor collecting above the road

B water that evaporates very fast

C sky light that appears like watery

D only an imaginary image

Gl e sla LSy gaiil pland) B g (uSadi ol yuad)

41. If the speed of light in water is 0.75 c, the index
of refraction of water is:

A 1.33

B 0.75 c c

C2.25 n=,=075¢ 075 133
D 0.25

42. The index of refraction of water is 4/3. A beam
of light incident from air into water at 30° (sin 30° =
%) refracts at an angle of:

(o]
Alg by gb Ml slall ) sl sl (e JELI A guall pladl)
B9 plall il 4d a2 Jauu sl g £ g4l Ja giasl
C 49° nysini = n, sinr
4
o 1 xsin30 = si
D 22 \/ sin 3smr

. 3
sinr =—-Xx—

it () = r=sin g)
Csint (2x 3 S rzsint
r sin 2 2 r sin 8

r = sin"1(0.375) = 22°

44. The index of refraction of water is 4/3. This means that
the critical angle of water (into air) is:

A 42°
B 90° 4930 qusllaall ¢ Layg Jaghen 43905 (o A adl 49030
C 49° gl pladdl b gid) 4y g) 5 qsllaall o) s plall Ay jal)
D 22° ) ) fvl{gil o c;l.d\ )
sl Ay 91 5 LS Laih o gl 915 (2 A ) ) 31
°4 . Ly laia

n,sini = n, sinr
4 . . .
3 Xsinic = 1 xsin90

3
ic =sin™! <Z> =sin"1(0.75) = 48.5 =~ 49°

45. If a beam of light is incident from water into air at the
critical angle, its angle of refraction in air is:
AQ°

B 90° gl Y o by (n s plad Ji I
o n o 9 (M (Aga glad Jau) )
gggo o JEEYI e i pual) RS S Ade OB s )

Aasa Agl bshadl (gf QNI Sy gl ) slall
Aan e L laka Ay gl sl A3

46. A beam of light is directed from the bottom of a
swimming pool so as to hit the top surface at a 60°-
angle. This beam will then undergo (a<3:) a total :
A dispersion

B diffuse reflection

Ll Gaga Jiul Ga g plad hlu 13
Ll (e JEE) pladdl o) o L adhual
C internal reflectionV ; 3:: i:g‘& s :uj C),,.c:‘i} ;4\ S
D refraction Sy (gl Y B Ade B Jaciy
o S Ay ot Wlke hgidl Ayl
aiad 44 Jalai AN plall Ao all Ayg) 30

AR S el Y pladd) 12

6,>6,-TIR
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47. A beam of light falling obliquely on a pane (z.#) of 52. In the visible light spectrum, the highest
glass leaves the pane such that it is: frequency light is:
A parallel _to the pane Ared ol o JEEN) e 36 il 59 ik b
B perpendicular to the pane B blue BBl g 550 S35y onsad skl Jis o
C perpendicular to its original direction C green SN G a4 ):s‘ f S) ool b G
. .. o . . G e N5 bl ol 5
D parallel to its original ( i) directiony D violety + il il b 5 AY)
gladll oladl b Jila JSd Ala) 78 o (Agd plad Lba 13
Aalail gl ) Bl pldll slad Ljise oS gl Ge @Al
(sha¥)
53. The light component that travels the fastest
W ot e through glass or water is:
/;/%;};;; A Ablue .“ght JuE el ciall e Aadliall cilaa g
— e B red l'ght‘/ sl Jhe ) ABEAY dsa) B Ale Aoy
= C violet I!ght o Ada) clu) S Wiy ( glastls
D green light ALY 3 gall b Ay Ao oy (i pall Cighal
dsall B s ju Aol jea¥l sl Jaih X
L all il B s A ) glY) (e ABBAS
48. A fish under water appears nearer because of: 54. Separation of light falling on a prism into colors
A refractiony is called:
(B: aberration W T 5y po 8 A dispersiony S ol Ga) sl b e
reflection e B reflection Bad 5 s A pe GIsNT (e 4 pana
D dispersion H) e 1SN (2 4l (b Laa C absorption a8l o 3 5
p : Lcadal) o B A awd
D mirage
49. Light travels through an optical fiber by: 55. When white light falls on a prism (as shown), its
A dispersion color components separate so that the highest (from
B diffuse reflection Lyl GLY) e g ogaal) Jiti base ) is:
C total internal reflectiony A1 ) (ulaN) Al gy A blue light Oty Al gdiia gle o) 5.5l g 20
D total refraction ) i B green light WS (68 Eua (o pall Ciphall (e AR ga )
C violet light ) Gl Bl e
D red lightV

Dispersion; Rainbow

e Spectrum
Green  Blue Indigo Violet 56. You can see a rainbow on a humid day only if
S~ 4x10" Hz 6x10" Hz 8x10" Hz the sunlight is coming from:
A~ 800nm 600 nm 400 nm gzg\c;v\;]eere o O ) o s i S
. cuadd) dndy ALEa dgall B jhall okl
50. In the visible light spectrum, red appears at the: C behind youy O5SE ) A0 Uala) Jhaal) Gugh oS 138 Gl
A right D in front of you LA (pa Aadth Ay gul) a )
B lefty Y Gl (il il b
C middle Sl (e s
D outside

57. Rainbow results from that:
A raindrops make the shape of prisms in the air
B light disperses inside raindropsy

51. In the visible light spectrum, the longest-
wavelength light is:

A redy C rai_ndrops form water pond_s on the ground

B blue Opadd) ) el (pa JELY) i A el g pall ks B D raindrops reflect light at different angles

C green Ssth uLﬁ iy dBUally sayill Aoy @>sall Johll S8y

D violet e R e *‘ji: pLall b b uadtd) Aad) (5,05 daii jlaal) (pugh Ly
-
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58. Rainbow is formed in the following sequence
A refraction _ reflection_ refraction v

B reflection _ refraction _ reflection

C refraction _ refraction _ reflection

D reflection _ reflection_ refraction

AL A cililaad) Gigant A Jaall (ugd () 9Sh
ol — ) — e
Sunlight

40°

63. Light passing through the center of a lens:
A bends up for a diverging lens

B bends up for a converging lens

C passes without deviation for both typesv

D gets reflected for both types

%M\L&GQ) Lﬂ\}f@ﬂéﬂ\g{,ﬂ‘&w!
Q)Lu.ﬁd&d\);.\'\éiﬁ&é;g?(ﬁﬁdb

Lenses

64. When an object is placed inside the focal point of a
converging lens, its image is:

A real and farther

B real and nearer

C virtual and nearer
D virtual and farthery

Auaad 551 (gai 303 anen pudag 13)
B aval) 3y o o ((Apaaa ) drara
QsSi Bugall G ol ) (e
ponll dga ol (b 22155 51 ) Al

. Aldina g Bamyg B xSa g

59. A converging lens has surfaces and is
at its center than its edges:

A convex ( 4s); thinner

B concave ( 3ai4); thinner
C concave; thicker
D convex; thickery

G985 5 Apana mhaad L Aranall Aal)
il Y (e AS) b gl (A Asan

60. A diverging lens has surfaces and is
at its center than its edges:

A convex (4&2aw); thinner

B concave (5,2%); thinnery

C concave; thicker

D convex; thicker

5 ada gl Lgd 48 jdal) Aused)
O S8 Bl (A 488 (5
) )

65. When an object is placed outside the focal point of a
converging lens, its image is:
A real and inverted (& staa)y
B real and upright (4ai®)

C virtual and upright

D virtual and inverted

Gl gA aua gy 1
(Aeana ) drans dusad 550
) (e S) a3 )
Qs Busall Gl (5
S AY Al b i) dada

CAgsliay (Awad) e

61. A converging lens converges a beam of light that is
parallel to its principal axis into:

A the focal point on the other sideV

B the focal point on the same side

C the center of curvature on the same side

D the center of curvature on the other side

Eilse JSdn Akl dugdall dady) pead (Awaall ) daenall Al
Al G s AY) dgall B Baga gall 3l (A i) ygaall

66. Distortion (42$<3) in the image of a lens is called:
A conversion
B aberrationy
C dispersion
D refraction

Al 5 ) geall & Caalall 4y gl
BN gy daal) (2

67. Distortion (4:$<3) in the image of a lens caused by
different speeds of the color components («isse) of light
is called:

A spherical aberration

B linear aberration

C astigmatic aberration

D chromatic aberrationv

o5 Aadll) 5 guall B dualal) ag gl
cligfa e DA R |
sie (Al cidall glglt ) s guall

o Gl e Al b 5

62. A diverging lens diverges a beam of light that is
parallel to its principal axis so as to appear coming
from:

A the focal point on the other side

B the focal point on the same sideV

C the center of curvature on the same side

D the center of curvature on the other side

EIsa JSd UdBlud) duiguall And) (3 80 ( 3_alall ) 4B dal) el
Bagasall Bl (e cuadh Ll g LB E Sy sa Gy e ) gl

68. An eye defect (J1) where the cornea ( &) is
curved unevenly ( @siwa & JSdy 0wl ) is called:

A conversion

B dispersion

C astigmatismv
D refraction

dagh Gasy @Al gl (8 s
Lﬁ)\.uﬁa e Ja a:u)ﬂ\ PR
e)-‘my\cs‘“‘-‘
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69. If a converging lens of 2-m focal length is placed 7 m
away from a 2.5-m-high door, the distance of the door’s
image from the lens will be:

Aldm

B 2.8 my PR——

C0.7m _ Soet _ _ 1%
D56m S; s—f 7-2 2.8m

70. If a converging lens of 2-m focal length is placed 7 m
away from a 2.5-m-high door, the height of the door’s
image will be:

A01m

BO0.5m By _Zsi b 28
C1my o So 2.5 7
D1.25m

Lglia 5y guall (ol e AIYAll ALl 5 L) g

71. If a converging lens of 2-m focal length is placed 7 m
away from a 2.5-m-high door, the magnification of the
door in the lens will be:

A-2
C-0.4Y M= g "25m %4
D +0.4 cATda
-s; —2.8m
M= = =-0.4
S, 7m

72. If a converging lens of 2-m focal length is placed 7 m
away from a 2.5-m-high door, the image of the door will
be:

A upright and virtual o) Bl Ga S awall By o) Ly

B inverted and virtual O i 8 ka3 yall

C upright and real So>f

D inverted and realy Lha (585 4 g%0al) 5 gl b Ml
dgliay

73. If a diverging lens of 2-m focal length is placed 8 m
away from a 2.5-m-high door, the distance of the door’s
image from the lens will be:

AL16m so.f 8x-2 -—16
B24m s; = —f=8—(—2)=10=_1'6m
C0.8m So
D3.2m Laila (3 mial ) 48 jal uwsnll (5 y3al) a5 Alsadla
O e J8 B gmall 3y B AL B LEy b
LA 5 gual)
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74. If a diverging lens of 2-m focal length is placed 8 m
away from a 2.5-m-high door, the height of the door’s

image will be:

A02m

B 0.5 my hi_zsi i —(216)

Clm h, s, 25 8
2.5x1.6

D2m h="222%_05m

i
8
28 ) Awind) Y lleadly B guall 2y 1 Aliadla
(55 s 08 AR g Lail 3555 ( 5 el
Uuina Y gally

75. If a diverging lens of 2-m focal length is placed 8 m
away from a 2.5-m-high door, the magnification of the
door in the lens will be:

A-04
B+04 yo i _05m_
C-0.2 “h, 25m =
D+02‘/  Alda g
M= —s,_—(—1.6)m=02
S, 8m

76. If a diverging lens of 2-m focal length is placed 8 m
away from a 2.5-m-high door, the image of the door will
be:

A upright and virtualy o5 AigSiall 5 puall cilina
B inverted and virtual (5oakal) ) A jhal) Al
C upright and real Gl B ) ALA Ll (g
D inverted and real " Alsinas ( el dga




Extra Question On Chapter 5

77- The frequency of a radio wave that repeats

5000 times every second is:
A 0.0002 Hz

B 20000 Hz f
C.150000 Hz,

5000
= = 5000 Hz

D 5000 Hzy

78.The only waves that we cannot see are:
A red light
B green light
C blue light

D. ultraviolet lightV

L 43 yal) A an) ¢ gl o ga
e JB) g 8 W5 ) ek gal) el
Lise b (ogd Gl s puall 235

79. The speed of light in glass is:

Az3/2C

B.2/3C+ c ¢ 2
C.4/3 =T, v 3¢
D3%C

81.total internal reflection is possible for a beam

of light incident from
A .glass into watery

B .water into glass
C. air into glass
D. air into water

(AR S e iy) iany

Ly (a (A gedall plal) JUGL) s )
B by N Ayigdal) ABEQY B adipe

A gual) ABESY B A

SN 13 L) Ja ghaad) Ay g) ) ¢y - Y

LAl g3 e s)

glill S pudSaif duaay s dlig

83. The image produced by a converging lens

cannot be

A real and enlarged

B. virtual and invertedy
C real and inverted

D virtual and enlarged
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80. A beam of light incident at 30° from air into glass
refracts at an angle of light.

A . 45°

B. 30° b paiiie b (e 4 gdall plaid) JE) 13)
C.60° ABUS b Ala i) Jag ) Ay gual) ABLSY)
D. < 30% gladll Jus) e Al 4 W dugal

gladdl o zalll A slagdl G gl
On JB 0SS ) Ayl G Ml
Jagiudl Ay ) 3

82. Rainbow appears ona:
A. sunny and dry day

B. sunny and humid day+
C. dark and humid day

D. dark and dry day




3. Electromagnetic waves start from a vibrating:
A fork (dss&)

B string ()

C spring (&3 )
D chargeV

M" alalina g yg<) RA.JAS‘W
Al S A Qi (1

9. Electromagnetic waves that travel in vacuum
slower than light are:
A gamma-ray waves
B x-ray waves

C ultraviolet waves
D none of theseV

[YES R T Wb
iy Apuulaling 5 g gl
eyl

4. In an electromagnetic wave, the electric and
magnetic fields are:

A perpendicular to each other and to the direction of
motionV

B parallel to each other and to the direction of motion
C perpendicular to each other and parallel to the
direction of motion

D parallel to each other and perpendicular to the
direction of motion

10. In the electromagnetic spectrum, the highest
energy is that of:

A gamma-ray wavesv
B x-ray waves

C visible light waves
D ultraviolet waves

(bl g gSl Gl b
G A clagal) o
Ll dndi 4 dBls

5. A wave’s frequency is:

A the number of waves repeating (uus) every

secondy

B the time duration for one complete wave

C the maximum value of a wave

D the length of a single wave

DT A o gal) a2 da gall 235
Baal gl Al A

11. In the electromagnetic spectrum, the lowest

frequency is that of: - -
A ultraviolet waves O bl g <l i) b
B x-ray waves A 28 B A alasal)
Cred light waves 52l cila ga

D radio wavesy

6. A wave’s wavelength is:
A the number of waves repeating every second
B the time duration for one complete wave

12. Among the following electromagnetic waves, the
longest wavelength is for:

A infrared waves

B microwavey

C visible light waves
D ultraviolet waves

Al s ) s sall (3o
Jdsb o) L AN od 4
g g Saall Claga (A (A 9a

C its maximum value IR ‘ |
D the length of a single wavev "Au";"’d doid
Baalg da ga b a

7. Going from left to right in the electromagnetic
spectrum, the following happens:

A both wavelength and frequency increase

B both wavelength and frequency decrease

C wavelength increases and frequency decreases
D wavelength decreases and frequency increasesy

13. The wavelength of 300-MHz microwave is:

Alum

B1mm ¢, _c_3x10°
= - = —-=

Clcm f=3 7 = 300 MHz

D1my _ 3x10° 3x10°
“300x105 3x108 ™

8. In the electromagnetic spectrum, the narrowest
range is that of:

A radio waves

B x-ray waves

C visible light wavesy
D ultraviolet waves

O (pualite g <)) Cigdal) (4
Glagal G g Gl
il 5 gl

14. The frequency of 0.5-um green light is:
A2 x 10" Hz

B 4 x 10" Hz

C 6 x 10%Hzy 3 x 10°

D 8 x 10% Hz ~2 05pm
_ 3 x108 _ 14
=05 x10-6 ><10‘6_6 X 10** Hz
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Reflection

15. Wave reflection means that it always:

A enters into a new medium (&)

B returns to the medium from which it cameV
C returns along the same line where it came
D slides along the border between two media

Laila Ly il gal) pulSal) ina
Ada ciath M) Jaugl) ) 3 gas

21. An object placed between a concave ( &) mirror
and its focus forms an image that is of size
and distance to the mirror.

A smaller; farther

1) W59 B aka Bl e G pesd gudag 1)
OSB3l (s JAka ¢y oSy 4d)
So<f
(Sl Gil) NS Bga Al sud

By g 5 e Alxina

B larger; nearer
C smaller; nearer
D larger; farthery

16. We see most things around us because:
A they are primary sources of light

B they are secondary sources of light

C they reflect light
D they absorb light

U (e sl Ay aulaiod
g guall (uSad LY

17. If light beam (X) falls obliquely on a mirror and
reflects into beam (), we can say that:

A Xis always perpendicular to the mirror

B Y is always perpendicular to the mirror

C X and Y make equal angles with the mirrory

D X and Y are perpendicular to each other

Ladla 438 3] jall o b gudal) £ ladl) Jaghus dic
CulSay) A gh 3 A glawa Ja ghuad) Ay g) 5 ) 65

18. When a light beam is reflected, it keeps a
constant:

A speed

B frequency
C wavelength
D all of thesey

OB gl pladll (ulsad) M
Y A Al Y (uSadal) pladd)
J@éﬂ\hﬁ@\,ﬂ\ﬂj&‘g\ 0 4

. dalall

22. An object placed in front of a convex ( )

mirror forms an image that is of size and
distance to the mirror.

A smaller; farther

B larger; nearer

C smaller; nearery

D larger; farther

W Laaa 3ije alal awadl auag 13
Gl JANA S awall Bypa oS
BT sall (e Ay B g B jiuaay (814l

23. An image formed behind a mirror is virtual for:
A plane, convex and concavev

B plane and concave, and real for convex

C plane and convex, and real for concave

D convex and concave, and real for plane

B8 aman o8 ikl ALl 5 s A BT el Gl AdsSiall 5 ) guall
(Ftaay b ke ) Lo oh dxinia o) Ay giese S gl gos Ll jall

19. The angle of reflection is always:
A equal to the angle of incidencey

B smaller than the angle of incidence
C larger than the angle of incidence
D equal to the angle of refraction

24. Diffuse reflection occurs when light is incident on
asurface that is:
A smooth ( ol )
B polished ( Jsizax)
C transparent (sl )
D rough ( o< )Y

(pkiile yal) ) cldall (ulSad)
pall pladll hgiu vie &y

20. An object placed in front of a plane mirror forms an
image that is of size and

distance to the mirror.

A same; sameV
B larger; same
C same; nearer
D same; farther

Ladly Ll 4 giaca B pa ala) ad) auag 13)
Oadi gl (BIal i) LN 3 eSS
Bl oall (o el dry (i Lgdy pesd) a2

25. Specular (s<) reflection occurs when light is
incident on a:

A lens — —
B mirrory Lo Gay (plitia ) cswmi\ alsay)
C painted wall ol o ) ﬁla-id\'k:,m
D page of a book . Blal) Jia A ghuca

26. After diffuse reflection, light goes in:
A one direction

B two opposite directions
C no direction

D all directionsy

Ol cuidial) (ulSady) & gaa any

e B il (uSaiall ¢ guall
. calasyy
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27. You can see the road ahead of your car at night
because of:

A specular reflection e Al ) Ay, i
B absorption rihal) Q) Gigia e
C diffuse reflectiony . i guall Antbll
D refraction

28. If a convex mirror of 2-m focal length is placed 8
m away from a 2.5-m-high door, the image of the
door will appear in the mirror at a distance of:

A L6 my So. f 8x-2 -16

B24m Si=3 _f=8_(_2)=1—0=—1.6m

C0.8m °

D32m S ((Aptaadl) 4G dadl 5] sall (5 43l tasl) rAbindle
LS gy 5y pucall S B Aalled] 5 LY 5 , callew Laifa

29. If a convex mirror of 2-m focal length is placed 8
m away from a 2.5-m-high door, the height of the
door’s image will be:

A01m
—_— = b d = —_—
Clm R, s, 25 8
D1.25m 2.5%x1.6
hy=""F——=05m

30. If a convex mirror of 2-m focal length is placed 8
m away from a 2.5-m-high door, the magnification
of the door in the mirror will be:

A5
B2 h, 0.5m
C0.5 M=h—o=m=0-2
D 0.2y . AT
M= -s; —(—1 6)m= 0.2
S, 8 m

31. If a convex mirror of 2-m focal length is placed 8
m away from a 2.5-m-high door, the image of the
door will be:

A upright and reducedy e Aigiall 3 gl clia
B upright and enlarged Laly ouss Laaadl 31l
C inverted and reduced A (B1al) Cald) LA
D inverted and enlarged 8 puany

32. If a concave mirror of 2-m focal length is placed
7 m away from a 2.5-m-high door, the image of the
door will appear in the mirror at a distance of:
Aldm

CB:%)-E; “n"]‘/ Sef _7X2_14_
. S; = — = — =—=2.8m
D56m so—f 7—-2 5

33. If a concave mirror of 2-m focal length is placed 7
m away from a 2.5-m-high door, the height of the

door’s image will be:

A0.1m
B0.5m h; —s; h; -2.8
—_— = - = —
c1imy h, s, 2.5 7
2.5x-2.8
D1.25m h, = . - 1m
slia 5 gual) o e AL AU 5 La)

34. If a concave mirror of 2-m focal length is placed 7
m away from a 2.5-m-high door, the magnification of

the door in the mirror will be:

A-2
C -0.4V h, 2.5m '
D +0.4 t Alda gl
-s; —2.8m
M = = =-0.4
S, 7m

35. If a concave mirror of 2-m focal length is placed 7
m away from a 2.5-m-high door, the image of the door

will be:

A upright and reduced

B upright and enlarged
C inverted and reducedv
D inverted and enlarged

So > f

i Bkl B all 5l Sl (e ) anad) S o Lay

o

Lslha g Afla (0 AdpSiall 3 gual) (8 (AN
IS G Lanat Aol Ll
So.f  7x2 14

Sis.—f 7-2 5 28m
hi __Si hi _ -2.8
h, s, 25 7

2.5 x -2,
hij=—F——=-1m

pal) B (o B By gual) B ) i
Ay glie 3 sl e 5 gl 5 5

Refraction

36. The process of light bending when passing obliquely

from one medium into another is called:
A specular reflection

B absorption e ojlue (8 sgall dilad Al
C diffuse reflection L SN e A ) Ja g (e AN

D refractiony
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CHAPTER 6 : MODERN PHYSICS

Key Terms & Definitions
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1.In 1895, Wilhelm Roentgen discovered:
A x-raysv’

B radioactivity

C the element radium

D gamma-rays

4. Before being absorbed (Laios ) or scattered
(il ), x- ray photons can penetrate (9 yizd
) many layers of:

A lead
B bone

C rock

D atomsY

2. When a beam of high-speed electrons
strikes (pslay ) a metal target (WBI ), it
dislodges (glis, ) the of the

atoms.
A inner protons
B outer protons
C inner electronsv’

D outer electrons

5. The energy of x-ray photons is:
A more than gamma-ray photons
B less than microwave photons
C more than violet-light photonsv’

D less than infrared photons




3. When an electron is dislodged (glis )
from the lowest energy level of an atom,
the atom emits x-rays by an:

A. outer electron falling into the lowest
energy levelV’

B inner electron falling out of the lowest
energy level

C inner electron falling into the nucleus

D outer electron falling into the nucleus

6. X-rays produce an image of the bones
inside our body by:

A scattering (<) from soft tissues and
penetrating bones:

B penetrating soft tissues and getting
absorbed by bonesv’

C scattering from soft tissues and getting
absorbed by bone.

D penetrating both soft tissues and bone

7. Radioactivity started:
A in the 19« Century

B after 2na World War
C after 1« World War

D before the human racev

11. All elements with atomic number
greater than 82 are:

A gaseous
B artificial
C stable

D radioactivev’

8. Radioactivity is a(n)
phenomenon(3 ,»Wb)

A naturalv’
B new
C artificial

D American

12. Radioactive decay results in the
following types of radiation:

A alpha, beta, gammav’
B gamma, beta, x-ray
C alpha, gamma, x-ray

D alpha, beta, x-ray

9. More than 99.9% of the atoms in our
environment are:

A unstable
B stablev’
C radioactive

D negative

13. Of the radioactive radiations, those

affected by a magnetic field are:

A alpha and gamma, but not beta
B alpha and beta, but not gammav’
C beta and gamma, but not alpha

D alpha, beta and gamma




10. The nucleus of a stable atom:
A changes frequently

B decays in a few years
C does not changev’

D emits radiation

14. Of the radioactive radiations, those with
an electric charge are:

A alpha and gamma, but not beta
B beta and gamma, but not alpha
C alpha and beta, but not gammav’

D alpha, beta and gamma

Environmental Radiation & Radiation Doses

15. Most of our annual exposure to radiation
comes from: as.ioM Sgizull

A food and water
B medicine and diagnostics (uesaill Jiu )
C natural background (dueulbll @l )v’

D consumer products( &S gty clatiall)

18. The unit “rad” stands for :

A radiation absorbed dose (Gaiowd| g leei
ac,> )V

B roentgen equivalent mangesill (st
sslla

C radio frequency monitor s )l dadl (8l

D real atomic mass

16. The combustion of coal annually
releases into our atmosphere 13million kg
of:

A electricity
B heat

C water vapor

D radioactive elementsv’

19. The unit “rem” stands for .

A radiation absorbed dose

B roentgen equivalent man (ool =i,
90 )v

C radio frequency monitor

D real atomic mass

17.Radon is a:

A heavy inert gasv’
B transition metal
C radiation detector

D semiconductor

20. The unit “rad” equals:

A 0.01 J of scattered energy/ 1 kg of
tissue

B 0.01 J of released energy/ 1 g of tissue

C 0.01 J of absorbed energy/ 1 kg of
tissuev’

D 0.01 J of absorbed energy/ 1 g of tissue




21. The unit of radiation dosage based on

potential damage is:
A alpha

B beta

C ram

D remv

Environmental Radiation & Radiation Doses

22. Of the following, the most harmful
radiation to people is:

A 5 rad alpha + 10 rad beta
B 5 rad alpha + 5 rad beta

C 5 rad alpha + 20 rad beta
D 10 rad alpha + 5 rad betav’

26. A chest x-ray exposes a person to a
radiation dose (ac,> gleuwl ) approximately
equal to:

A 20 k rem
B 20 rem

C 20 prem

D 20 mremv’

23. Lethal doses (wle,> alil¥ ) of radiation
, taken over a short period of time, begin at:

A 500 remv’
B 50 rem
C5rem

D 0.5 rem

27. The human body contains an amount of
potassium that is approximately equal to:

A02kgY
B 1kg
C2kg

D zero

24 . Radiation-therapy patients . may receive
more than 200 rems of localized doses

(wle,> 835,0 ) each for several

A day; years
B day; weeksv’
C hour; days

D month; year

28. The human body contains an amount of
radioactive potassium-40 (K-40) that is
approximately equal to:

A2g
B 20 mgv’
C 200 mg

D zero




25. Radiation to which an average person
in the world is exposed per day is

approximately:
A 1krem

B 1 rem

C 1 mremv’

D prem

29. Between every two heartbeats potassium-
40 (K-40) in an average human’s body emits

approximately gamma rays.
A 20
B 40 million

C 60 thousandv”

D zero

Environmental Radiation & Radiation Doses

30. Radiation is harmful to us because:
A it increases our heart rate

B it makes us too hot

C it damages some of our cellsv’

D it burns our skin

33. Of the radioactive radiations, those that
consist of helium nuclei are:

A alpha and beta
B only gamma
C only beta

D only alphav’

31. When cells in our body are damaged by
radiation, they may:

A die
B regenerate
C become mutated

D do any of thesev’

34. To absorb (yaioy ) and collimate (a>gy )
nuclear radiation, we use a block of:

A leadv’

B aluminum
C glass

D brick

32. The international symbol of
radioactivity is:

A .‘C \/

b 6
=

P o

35. when an element emits an alpha
particle, its atomic number :

A. reduces by 2V
B. increases by 2
C. reduces by 1

D. increases by 1




36. when an element emits beta particle, |37. when an element emits gamma ray , its

its atomic number : atomic number :
A. reduces by 2 A. reduces by 2
B. increases by 2 B. remains constant vV

C. reduces by 1 C. reduces by 1

D. increases by 1V D. increases by 1




