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Test Description: EmSAT Achieve Chemistry assesses the extent to which the test taker is ready to
study chemistry at the college or university level. It is a computer-based exam where test sections,
guestions, and options are randomized. The exam is adaptive. Exam content and difficulty is
customized to the individual test taker. When a test taker answers a question correctly, they will be
given more difficult content; when they answer a question incorrectly, they will be given easier
content. This process of continuous adjustment delivers optimized content for each test taker
throughout the exam, maximizing their opportunity to perform at their best and providing a more
accurate measure of their ability. Test takers should do their best to answer each question correctly;
once a question is answered, they will not be able to go back and change the answer.

Test Duration: 90 minutes

Questions: 40 questions

Content Areas: Matter and its properties, Energy, Force, and Conservation

Task Types: Multiple Choice, Multi-select, Fill-in the-Blank, and Drag and Drop

EmSAT Achieve Chemistry

Score Score Descriptors

High Proficiency: students at this level are well-prepared for first-year

1500 - 2000 . . .
chemistry courses at the university level.

Proficient: students at this level are at a satisfactory level of preparation to

1100-1475 L . . .
begin first-year chemistry courses at the university level.

Borderline Proficient: students at this level are minimally prepared for first-
900-1075 year chemistry courses at the university level and may need additional
support in some areas.

Basic: students at this level do not have sufficient mastery of prerequisite
700-875 knowledge for first-year courses in chemistry at the university level and will
likely need some additional support in some chemistry’s topics.

Needs Improvement: students at this level need additional instructional
500-675 support in basic chemical concepts and skills before beginning any first-year
chemistry courses.

Little knowledge of basic science: students at this level lack knowledge and
skills of basic science concepts.
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Appendix 1: Content Areas

Content Area 1: Matter and its properties (55% — 65%)

Meaning of what chemistry is and
its scope

Scientific process

Units of measurement and
conversion between them
Sources errors and uncertainty in
measurements

Classification of matter

Changes of matter

Atomic theories

Atomic structure

Atomic spectra and their
applications

Atomic composition

Nuclear change

Radioactivity

Molecular geometry

Periodic table and how elements
properties determined based on
their locations

Periodicity

Volume, temperature, pressure,
and amount of a gas
Relationships among the four
quantities of a gas and their
calculations

Characteristics of solutions and
factors affecting solubility
Properties of solutions
(qualitatively and quantitively)
Electronic composition of the
carbon atom

Diversity of organic compounds
in terms of shape, size, and
chemical and physical
properties

Classifications of organic
compounds in terms of functional
groups

Types of organic reactions and
their applications

Content Area 2: Energy, force and conservation (35% — 45%)

lonic, polar, and nonpolar covalent
bonds

Shapes of molecules

The concept of the mole and its
applications (stoichiometry)

Percent composition of a compound
Empirical and molecular formulas of
a compound

Percent yield

Acids and bases (strong and weak)
The concept and use of pH scale
The concept of neutralization
(titration)

Common ion effect, buffer solutions,
and solubility

Meaning of oxidation and reduction, redox
reactions, and activity series

Redox reactions to produce electricity and
manufacture electrolytic and galvanic cells
Factors affecting the reaction rate
Chemical equilibrium

Energy changes during chemical reactions
and/or physical changes

Hess's law and how it can be used to
predict the occurrence of the chemical
reaction
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Appendix 2: Sample Items

1.
Compared to the charge of a proton, the s SN Aasd B g5 gl Ainia A5 jlaa
electron charge is e

equal and of opposite sign dllae 5 LA a3 5 4y slisa

smaller and of opposite sign ASlaa 3Ll iy ghal

greater and of the same sign 3 Y i Ll Sl

equal and of the same sign 3LIY) (i gl 5 4 glisa

Chilorine atom is in an excited state. When an Os ) s Ledie 5 e Ala 4 S5 50
ier:ﬁgtgne:r g'ru]nzratnri';- jumps from the fourth to the 5 sina ) ol )l AL (s e (e 530 538 8
: gyls . . A oS8 Ag Ll ol (2 Ask)

A,
released

absorbed

disappeared

converted to electricity
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Appendix 2: Sample Items

3 One of the most important properties of mixtures
is that they

Lllaadl jailiad aal e sasly

A

may have different proportions of
their components

O Al cansi L 5 o 0%
L 55

have fixed proportions of their i o
components 400 S e Tl

can be separated only by chemical
means

Al il ) Lelmd S0y ¥

are very reactive and unstable B i g ddaly S0

L
The statements below explain why magnesium
is preferred over zinc to protect underground
iron pipes in terms of reactivity except for

\__‘.li:‘ia’gugmu J...a:.! 13l oLl |L1'|_;le.'|.| I:u.d}j
Cum e i) Gt el cudsl Elaat i3l
Blaadl el le il

A

Zinc is more active than
magnesium

PR AR RN
o s

Magnesium atoms lose electrons
more easily than zinc atoms

Magnesium oxidized more readily
than zinc

ST A gy 20l o gl
2l 5l

Magnesium is more active
than zinc

s i p i)
Syl e
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Appendix 2: Sample Items

5. . . ;
Calculate the mass percent of aluminum in the il (S pall 8 grialSU A il ALSH A e
compound below.
o [ P
(Round your answer to the nearest whole ( P A el )
number)

Al,(SO,),

Answer = [;] =y
(4]

B. . . . . .
Which of the following equations represents £ bl dalee Jiai Sl Alalaall L
sublimation?

A,
Co,(s) = CO,(g)

Hg(l) = Hg(s)

CH,OH(g) = CH,OH(I)

CH, ()= CH,(g)
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Appendix 2: Sample Items

7. . .
Given the equation representing a nuclear
reaction in which X represents a nuclide:

A U5 53 55l Jelidh s 1 1,
:IM_'!}\.H..LIJ sl g3 X

235 1
92|'.;' + on= X

Which nuclide is represented by X?

™ E|_,3]] =t L

A

8. Which of the following terms used as a measure
of the average kinetic energy of the particles in a
sample?

A
temperature

l_;dll._.zlns f.‘o:'-l.u;'a El.g]'-jﬂ Cilalb sl «J“'l,’sh
T'm:@sg’éﬁwf@ﬁﬁljamlhw_ﬁd

Bl adlas

pressure

asall

chemical energy
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o What is the total number of electrons shared in G a1l 348 Akl iy pSIY) s La
the bonds between the two nitrogen atoms in slial L€ Wl a R
the following molecule ol el o s Sl 103

10. An elevator at shopping mall has a maximum Ao (5 gl 4l gas (8 gudll S e B 2eiaa
load of 1600 /b. 1600 Ib

How many 75 kg persons can use the elevator sraadll aladinl agi€a il (alalY) sse oS
at the same time? i) A Jas gia )l Ui 381 13 2aly o) &
(1b=0.45359237) 75 kg oA

(11b=0.45359237)

Answer= [ ] =4y
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Appendix 2: Sample Items

. The gold foil experiment led to the discovery of . LaaS) ) can R3S A e ol

the

A.
nucleus B il

neutron Crsp sl

electron JaasIy

cathode ray dasgall dal

12. . ; ;
Which particles are found in the nucleus of an 5 Al Bl g3 8 53 ga gall i oSl La
atom? )

A
protons and neutrons gy gaill g il gl gyl

protons and electrons Sl g ST g g gl

neutrons and electrons it B vt ] P B |

protons Sl g gl
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Appendix 2: Sample Items

13.
The below graph for a substance being heated o 83le paa Bdes Jay sl a4 )
from —50°*C to 500 °C . 500°C . =50°C
By al Aa o ¢ ABAN e

Temperature and Energy Curve

lemperature (“C) 30l 4a

e S M0 640 766 B B 1ML 10 13D) 1366 \ABE  ASAR AEMD  ITBD  1EEe
Absorbed Energy (k)] aatedl 4l
If 500 k/ of heat are removed from the 600 kJ slEa e coas 55 35 o salddl b g 3
substance when it is at 350 °C_ what will be the Lo o o taus £l jall e

y oy il eyl ol £8 o 1o CMA °F Las
state and temperature of the subsiance? o s iE A  a L 35070 e

REFERUPES

A

’" liquid at 250°C 360°C 2o AB l

' gas at250°C 350 °C 2o & '

} solid at 200 °C 200 °C 20 4da l

| liquid at 200 °C 200 °C o a3 '
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4. The equilibrium constant K for the following & shesy ol Jeliall K o) 5Y1 <uls ol Caale 13)

reactionis 1.5 x 10%> 1.5 x 10*°

X=Y
Based on the above information, the reaction at Jelall coMel 5 5 S3dl ela glaall ) 1oLl
equilibrium will always have . ) agal Laild 0 sS Cagme of 5Y) 2ie

large amount of product Y Y oAl salall e 3 pu€ 3.8

large amount of reactant X X ilelinadl salal) e 3 el duaS

75% product of ¥ and 25% (e 25% 5 X Alelindl sl 0w 75%
reactant X Y aaslll ol

50% product of Y and 50% e 50% 5 Y Aadill salall e 50%
reactant X X ilelizdl sl
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Appendix 2: Sample Items

15 A student conducted a titration by adding 12.0 mb Ailsl 3 pleall Alac s 5 jal

12.0 mL of NaOHlag) of unknown
A S A Gy e et NaOHlag) Jslas o
concentration to 16.0 mL of 0.15 M HCI(aq). ? 7

' 3 eall -~
What is the molar concentration of the 385 ¢ HCl(ag) dslae 0= 16.0 mL
NaOH(ag)? 0.15 M

YNaOH(ag) x5
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Appendix 2: Sample Items

Item | Key
A
A
A

[y

(Wi I I e T O Y g R Y
[y
[=3]

[y
=

[y
e

[y
5]

=
=

[
[y
= e e = e e o = e = e

[y
[95]
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Appendix 3: Formulas

| Data Sheet

=" Emirate Standardized Tes! (EmSaT) oM e

Common Units:
JaJll Ll
Symbol Quantity

meter Length sk

gram Mass 4=

Pascal Pressure Las

kelvin Temperature &l sl is 5

mole Amount of substance 3Ll 4.8

joule Energy, work, amount of heat 3=l 4 o Jee 3L
second Time e

minute Time (=

hour Time (=3

day Time e

year Time el

liter Volume ass

parts Parts per million concentration (Jsdell 2 e 3 J81 5€ gl
muolarity Solution concentration Jslsall 3£ 5

Units Conversion:

Length Mass Volume Tem. & Energy Pressure

1em=10mm 1g=1000mg 1mL=1cm? K="C+273.15 1 psi =0.068 atm
1m=100cm 1kg=1000g 1dL=100mL "C=(F-32)x5/9 1 atm = 101.325 kPa
1 m = 1000 mm 1mg=1000pg | 1L=10dL 1cal=4.184 1 atm = 760 mmHg
1km =1000m llb=160z 1L=1000mL 1 atm = 1.01325 bar
1ft=121n 1kg=2.201b 1 pint = 2 cups 1 mmHg =1 torr
1yard =3 ft 454 g=11Ib 1qgt=4cups
1 mile = 5280 ft 1ton=907.2kg | 1gallon=4qts
1in=2.54 ¢cm 946 mL=1 gt
1lyd=0.914m 1L=1.06qt

1 km =0.621 miles
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Appendix 3: Formulas

| Data Sheet

= Emirate Standardized Tes! [Em3aT) 2™ e

Constants:

il asal
Name of the constant

ol Lo
Value of the constant

Planck’s constant (h) <l ol

Speed of light (c) &=l 3= 3

Avogadro’s number (Na) sls @l 2o
Faraday constant (gf) g2 2 2l

Atomic mass unit amu (u) & A0 AN s

662610715
2.998 x 10°* m/s
6.022 x 10 mal™
9.65x10% C/maol
1.66053040 x 107" Kg

Gas constants (R) el oS

8.314 I mol™ K*
62.36 L torr mol? K2
0.08206 atm mol* K *

STP conditions  (feedsll) & jueall ca, 5l

1.000 atm
p.00°C

Boltzmann constant (k) Jfe s Sl

1.38x10% JK*?

1 mol of ideal gas at (STP) 2= jlall s 2aly Jss

2241

Specific Heat of water (1) (8] ebell 4= 5l 5 1 3l

4.181/g°C

Specific Heat of water (g) (&) eladl de 201 2 5l =l

2.02)/g°C

specific Heat of water (s) (—las) elall de 2l 2 5 =l

2.051/g°C

Heat of fusion of water elell jleoa®™ls g 4=

6.01 kl/mol

Heat of vaporization of water ¢Lell 28l 3 5 =

40.7 kl/mol

Rydberg Constant (R) g sy <ol

1.0974%107 m*

Subatomic Particles :

L I Ty T %R FEL W
- oy [ - T

A
Mass (kg)

pdl [ el
Name Symbol

- . ,!I!
Charge (C)

1.673 x 107%
9.109 x 107*
1.675 x 107%

proton pr
electron e”
neutron

n

+1.602 = 107
-1.602 x 107
0

SOLUBILITY RULES

Laifalf ae | gd

SOLUBLE il

INSOLUBLE «il3 &

All Nitrates, Acetates, Ammonium and Group | salts
All Chlorides, Bromides, and lodides, except Silver,
Lead, and Mercury (1)

All Fluorides except Group Il, Lead (I1), and Iron (II1)
All Sulfates except Calcium, Strontium, Barium,
Mercury, Lead (I1), and Silver

All Carbonates and Phosphates except Group | and
Ammonium

All Sulfides except Group |, 11, and Ammonium
All Oxides except Group |
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Appendix 3: Formulas

| Data Sheet

Emimte Standarized Tes! (EmSaT) 0= ®

Electronegativity iy, 4SJI

v Cr [Mn | Fe | Co | Ni
16 16 |15 ]| 18 18 | 18
Mb | Me | Te | Ru | Rh | Pd
16 |18 |19 ]| 22 | 22 [ 22
Ta W | Re | Os Ir Pt
16 |17 |19 |22 | 22 |22
Unh Une

Eu | &d Dy
1.1 . L 1.4
Am m cf
1.3 . ; 13

ptaall o el ALLL,
Activities Series of Metals

IOOOEEDDODRERCEEERE . » « 5 o s

Maost active 'Ll

Least active [Lis (a1

Electromagnetic Spectrum  guslaiiag ¢Sl Ciskall

10" ||11-" 1||:|" Io" 1l|:|" 1|l:|'P :u' 10° ;If.l' | r 10° wiHz)

¥ rays w Microwawve Long radic waves

1
M |.F|M

Radio waves
I 1 ] 1 1 II 1 I I
1 1o [ 1o 10 ao 10 1o 10° 1 10
-= Lol .

mlmm H
L 1 1 - 1
400 500 600 700
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Appendix 3: Formulas

Emirate Standardized Test (EmSsT)¥™®

\

Equations: s Yoleadl g il 53l | siaes

PV = nRT q = mcAT

moles A AS® = ¥ §° products ¥ S° reactants
total moles

D> P > The y: -
Py = P % X5, where X, =

AH® = ¥ AH? products — 3 AH/ reactants
P = Pp+Pg+Pc+...
AG® = ¥ AG; products =¥ AGy reactants

m

M
— AG® = AH®° —TAS®
= °C + 273
~RTInK
=8
-nFE

o >
KE per molecule = —my~

I
2

Rate, M,
Rate, M,

~ i
K, = TP Gherea A+bB 2 cC+dD In{A], - In[A], =
(AF[B)"
1 1

_ RS - =k
(P (By)” (Al [A]
- [H']JIAT)
[HA]
- [OHT][HB")
[B]
= [H*)[OH™] = 1.0 x 107" at 25°C
Kn X Kl;
= —log[H*], pOH = —log[OH"]
14 = pH + p()H

L , A7)
pH = pK, + IO”LIHM

pK,=-logK,, pK, =-logK,

Psolulion = Plxl + P2x2 + -
ATsnluciun =K;- Mgolute

AT otution = K/’ *Mgprute

16 of 16 Publication Date: September 2020




