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EmSAT Physics Exam Specifications

Test Duration: 90 minutes

EmSAT Physics Achieve is a computer-based test that includes 6 major parts: Foundations of
Physics, Mechanics, Energy, Electricity, Magnetism, Waves and Modern Physics.

Test sections, questions, and options are randomized. Sections and subsections of the test are
timed by the computer. Test takers can see how much time they have throughout the test.

Part 1: Foundations of Physics

To understand, compare, and, apply concepts related to
e Units e Vector Addition and Subtraction
e Trigonometry e The Components of a Vector
e Scalars and Vectors e Addition of Vectors by Means of Components

Part 2: Mechanics

To understand, compare, and, apply concepts related to

e Displacement e The Gravitational Force

e Speed and Velocity e Equilibrium Applications of Newton’s

e Acceleration Laws of Motion

e Equations of Kinematics for Constant Uniform Circular Motion
Acceleration Centripetal Acceleration
Freely Falling Bodies Centripetal Force
Graphical Analysis of Velocity and The Principle of Conservation of
Acceleration Linear Momentum
Projectile Motion Collisions in One Dimension
Newton’s Laws Collisions in Two Dimensions
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Part 3: Energy

To understand, compare, and, apply concepts related to
e Common Temperature Scales e Work Done by a Constant Force
e The Kelvin Temperature Scale e The Work-Energy Theorem and
e Thermometers Kinetic Energy
e Heat and Temperature Change: Gravitational Potential Energy
Specific Heat Capacity The Conservation of Mechanical
Heat and Phase Change: Latent Heat Energy

Part 4: Electricity

To understand, compare, and, apply concepts related to
e Charged Obijects and the Electric e Resistance and Resistivity
Force Series Wiring
Coulomb’s Law Parallel Wiring
The Electric Field Circuits in Series and in Parallel
The Electric Potential Difference The Measurement of Current and
Ohm’s Law Voltage

Part 5: Magnetism

To understand, compare, and, apply concepts related to
e The Force That a Magnetic Field e Induced Emf and Induced Current
Exerts on a Moving Charge e The Electric Generator
The Motion of a Charged Particle in a e Transformers
[ ]

Magnetic Field Magnetic Fields
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Part 6: Waves and Modern Physics

To understand, compare, and, apply concepts related to

The Nature of Waves

Periodic Waves

Sound Waves

The Speed of Sound

Sound Intensity

The Principle of Linear Superposition
Constructive and Destructive
Interference of Sound Waves
Diffraction

Transverse Standing Waves
Longitudinal Standing Waves

The Nature of Electromagnetic Waves
The Speed of Light

Polarization

The Reflection of Light

The Formation of Images by a Plane
Mirror

Spherical Mirrors
The Formation of Images by Spherical
Mirrors

The Mirror Equation and the
Magnification Equation

Lenses

The Formation of Images by Lenses
Lenses in Combination

The Principle of Linear Superposition
Diffraction

Line Spectra

The Bohr Model of the Hydrogen
Atom

The Quantum Mechanical Picture of
the Hydrogen Atom

Nuclear Structure

The Strong Nuclear Force and the
Stability of the Nucleus

The Mass Defect of the Nucleus and
Nuclear Binding Energy
Radioactivity
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Sample Question:1

Answer: A
A3.00 kg eagle is flying from right Sl N cpadl 403,00 kg AS g gl
toleftat 12 m/s. 12 m/s 4oy

The eagle collides with and sticks L pSaill o) 8 yillay Laal aall g ol andaal
to a 1.2 kg drone moving straight down ' i s ati] 0 Kgf‘ e {_h e

with a speed of 7.5 m/s. 75 m/s de s QL)

120 m/s

3.00 kg

What is the magnitude of the 3 glall g el e JS1 2 el ot e
momentum of the eagle-drone system ¢ alakbiall any s il [
immediately after collision? '
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Sample Question: 2

Answer: 22.5 (answer ok need text editing english arabic)
A 0.35 kg glass marble is attached to a rope 3 ddg 3 0,35 kg leili€ Aala 5 S
and swings in a vertical circle of radius 1.22 m. 1.22 m & ki caai s gla 85 Lo us‘l E—"-"JT:"'"
The speed of the marble as it passes its 95 M/ s & led Pl )| ol i 5 Sl Ay
highest pointis 9.5 m/s.

bl v 3 &l oot Laie Jaall 6 22l) a2 2a f

What is the tension in the rope at the highest el )

point in the marble's motion.

* . - 5 j‘l‘.- . 4
Round your answer to the nearest tenth. Bode Ga s s il ) didal o B

tension in the rope (N) = [ ] =(N) Jadl 2 =i
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Sample Question: 3
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Answer: B (correct )
A car is moving away from a motion
detector with a constant speed.

Which graph best represents the motion
of the car?

OA.

time a3l

dsludl

distance
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A jall Jeinay

JS A jall A Sy oLal a2 g 3l e s (g

asludl

distance

dal.l)

distance
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Sample Question: 4

Answer: A

A5 kg mass is lifted from the ground to
a height of 10m.

The gravitational potential energy of
the mass is increased approximately

by .
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Sl =Y e 5 kg 4alS v ab an

10m gl& )
51.\4’)5.1 ;...._ﬂl tu'd:.:an 45U ala yie
e
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Sample Question: 5

Answer: 0.61

Pull Force
nndl 5 g
110N

The figure shows a wooden box that is dads Cad ol §gaia ol (SO min g
being pulled along a horizontal plane. e alde L Siose el Jo Al s g
' A ;’_ = -

2y all sJel 4 |
According to the figure, what is the GVl eSS A e sl

horizontal acceleration of the box to the ¢ ) slails (3 50nall
left?

3 culall c.n\_x:_“.ﬂwﬁ);l\ SN Lana
Provided that the coefficient of kinetic 0.2

friction wood on wood is 0.2 . , , .
Al e e ol i) 8
Round your answer to the nearest

hundredth
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Horizontal acceleration (m/s?) = :] = (my/s?) Y g

Page 11 of 35
Ministry of Education Academic Year 2017-2018
National and International Tests




UNITED ARAB EMIRATES

il MINISTRY OF EDUCATION EmSAT&ww' oyl jLisl

The Emirates Standardized Test

Sample Question:6

Answer: D

The diagram below shows a current o eSh Ll 5 sl an yl) il
flowing through a wire. P

() «—CURRENT FLOW)

Which of the following represents the (ebalind) Jaddl do glas iy L Laa g
magnetic field resulting from the current?

OA.

AAA COAAA

Page 12 of 35

Ministry of Education Academic Year 2017-2018
National and International Tests




UNITED ARAB EMIRATES e ST g
MINISTRY OF EDUCATION EmSATNLLﬂJI ciljloyl jLisl

The Emirates Standardized Test

Page 13 of 35
Ministry of Education Academic Year 2017-2018
National and International Tests




UNITED ARAB EMIRATES

w EMSAT skl cililoyl Uil
| MINISTRY OF EDUCATION The Emirates Standardized Test

Sample Question:6

Answer: C
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What energy conversion is taking place in the

figure below?

eSwliall iljloYl jLisl
E m SATT'ﬁe Emirates Sta!\da?]dizje& Test

Solial JS&I 8 Adlal) Jgaii L

nuclear to chemical and
glectrical

Al Ay sl
Al sl

electrical to thermal and
mechanical

gl et Al Sl
sl g

chemical to thermal and
electromagnetic

agyl all (A Aesh
dahalisg g Sl

mechanical to electrical and
chemical

Al sl ) ASulSa)
Al gl g

Ministry of Education
National and International Tests

Page 15 of 35

Academic Year 2017-2018




UNITED ARAB EMIRATES

EMSAT bl Stial i
{ MINISTRY OF EDUCATION The Emirates Standardized Test

Sample Question:7

Answer: D

How much energy is dissipated by the ) A5 0 A sidl dsaadl Akl ke L
5 {2 resistorin 120 57 )
€120 5 s )l

20V

1.2 x10%J

9.6 x10% J
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Sample Question: 8

Answer: C

Which of the following figures represents da 0 e 4l Al a el e s

the effect of temperature on resistance a eVl 5.:.5.'1..“ Lﬁﬁﬂ e B all
made from aluminum? '

OA

Resistance
Resistance (1

Temperature®C ——» | Temperature™C

Resistance I} —»
Resistance 1

Temperature®C
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Sample Question: 9
Answer: 32.4

Various elongations are produced when a
different objects are attached to a spring.

The graph below represents the
relationship between the object mass and
the elongation of the spring.
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ers Bl iy e 4y patel el o sy
sd iyl o py laie 4l Ciall sy
Adlis e WU e Ul Joas s dalia g

5 gall 3 gl (p B3Nl lidl Ll s ) main s
b ALY e il e

Mass vs. Elongation
allaiwy) Jilas A1)

Ly
)
=
w
v
m
b=

0.8

1.2

Elongation (m) “Uaisy!

What is the energy stored in the spring
when the elongationis 1.15 m?

Round your answer to the nearest tenth.

Stored energy (/)= (]
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Sample Question:10

Answer: C

If the distance from point A to point B in the B Akl 5 A ddadill jn Adliall S 1)
diagram is 270 cm, What is the wave length of 25l Jshll e Ld 270 cm s st
this wave? foliai ool b da gall
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Sample Question:11

Answer: A

A metal bar magnet has a magnetic field in doay  ceulalivg Jlae 4l gs a0 whliaa

the region around it. The magnetic field AT XEFON I PROR [ KPR
is due to . —_— ¥ = T

OA.

" the motion of charged particles in

the metal Sl A0 il Cllesall A€ 5a

an electric current that runs along TR T T O -
the length of the magnet ol (3 g e s el LA

radio active particles in the metal B P EER YL DYREN

a hidden voltage source in the . T
metal ° el B A e s
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Sample Question:12

Answer: C
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A ping pong ball undergoing a simple lnpy 438 A8 n ol atidlgla s S
harmonic motion over a hard floor takes 0.19 s Zlias Alia _;_:J PRSI P AP TRTS

to travel from the ground to its o "-b-h Jil e Jmsl 0195 5 Sl
highest point. The distance between these

points is 87 cm. 87 cm gl o ikl Lo

Calculate the frequency of this harmonic Pasal gl 5 SIAS a2 e
motion.

Sale e @ dila) o @
Round your answer to the nearst tenth.
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Sample Question:13

Answer: A

When the amplitude of a sound wave is higher
the

sound will be louder

sound will be softer

sound waves will befaster

sound waves will slower
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Sample Question: 14
Answer: C

A ray of light shown below is incident upon @ shede  3iie o Jabews 5 g $lai slial (S8l ~n g
glass equilateral prism (n=1.5) (n=15) = siay

&

Determine the angle of the exiting light & . B Al e
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Sample Question:15

Answer: A

The transition from solid state into a O A ladl Aladl 1AL ol Allad) e (gl

gaseous state without passing through o o AL AN 5,
liguid state is known as ) —_ - ? 5

sublimation

boiling

evaporation

melting
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Sample Question: 16

Answer: C

In a hydrogen atom, the expected color lasil ad giall ¢ guaall gl cpn g pell s 0 A

emitted due to the transition labeled by 2 D apedl mumgall g gSIVH YY) A
arrow D is - ' -

orange
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Sample Question: 17
Answer: 2.34

A laser pointer produces green light with
a wavelength of 532 nm.

What is the energy of a single photon in
gV produced by the pointer?

Round your answer to the nearest
hundredth.

eSwliall iljloYl jLisl
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sl g pmal fpn il dea a
532 nm
lall ¢ guall {e'l,;"} Ju aal gl g ol A8 L

el e

Aile e e o gl s o 8

Energy of a single photonineV = [ ] =(e V) sl di o5 g8ll 48

Sample Question: 18

Answer: B
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Electrons revolve around the nucleus in
orbits that have energy level(s).
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S glae B3l Jea g gSIYL
Ak L gl

O

finite

O

variable

O
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Sample Question: 19

Answer: B

Electrons in an x-ray imaging medical
equipment are accelerated from rest

through a potential difference of 65 kV.

What is the average speed of each of
these electrons?
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dphll g geanl] Silame B lig pSIYI & Gl

65 kV 2 loie 2ea G Lgim o Ll

T el A s pIY e S 4o pu o gic L

151x10%m/s

233x10°m/s

1.07x10%m/s

4.78x10°m/s
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