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EmSAT Achieve Math
Public Test Specification

Test Description: EmSAT Achieve Math assesses the extent to which the test taker is ready to study
mathematics at the college or university level. Itis a computer-based exam where test sections,
guestions, and options are randomized. The tests are timed by the computer. Test-takers can see
how much time they have throughout the exam.

Test Duration: 120 minutes.

Questions: 60 questions

Content Areas: Algebra, Geometry, and Statistics

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

EmSAT Achieve Math

Score Descriptors

A student at this level has demonstrated sufficient mastery of algebra
and geometry to warrant being considered for direct entry into a
university-level calculus course.

A student at this level has demonstrated solid understanding of
1300-1475 algebra and geometry and could engage in pre-calculus or similar
courses at the college level.

A student at this level has demonstrated sufficient algebra and
geometry understanding to enter into degree programs that do not
require pre-calculus or similar courses at the college level. Additional
preparation will be necessary before engaging in precalculus.

A student at this level has demonstrated some understanding of
900 - 1075 algebra and applied geometry. This student needs additional
instruction in pre-college level algebra.

A student at this level has demonstrated limited understanding of a
700 -875 few algebra and applied geometry concepts. This student needs
additional instruction and support in basic algebra and numeracy.

A student at this level has demonstrated some numerical
understanding but a very limited understanding of basic algebra and
geometry concepts. This student needs additional instruction and
support in basic numeracy, algebra and geometry.

A student at this level has demonstrated little or no ability to apply
basic mathematical concepts at a college entrance level. Students in
this level would need to significantly improve their mathematical
understanding.

1100-1275

500-675
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Appendix 1: Content Areas

Content Area 1: Algebra (60 — 70%)

Interpret the structure of Construct and compare linear
expressions and exponential models and
Write expressions in equivalent solve problems

forms to solve problems Interpret expressions for
Perform arithmetic operations on functions in terms of the
polynomials situation they model
Understand the relationship Extend the domain of

between zeros and factors of trigonometric functions using the
polynomials unit circle

Use polynomial identities to solve Model periodic phenomena with
problems trigonometric functions

Rewrite rational functions Prove and apply trigonometric
Create equations that describe identities

numbers or relationships
Understand solving equations as a
process of reasoning and explain
the reasoning

Solve equations and inequalities in
one variable

Solve systems of equations
Represent and solve equations and
inequalities graphically
Understand the concept of a
function and use function notation
Interpret functions that arise in
applications in terms of the context
Analyze functions using different
representations

Build a function that models a
relationship between two
quantities

Build new functions from existing
functions

Extend the properties of
exponents to rational exponents
Use properties of rational and
irrational numbers.

Reason quantitatively and use
units to solve problems

Perform operations with complex
numbers

Represent and model with vector
quantities.

Perform operations on vectors.
Perform operations on matrices
and use matrices in applications
Solve problems with limits

Solve basic differentiation
problems

Solve basic integration problems
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Appendix 1: Content Areas

Content Area 2: Geometry (15 — 25%)

Experiment with transformations in
the plane

Understand congruence in terms of
transformation

Prove geometric theorems
Understand similarity in terms of
similarity transformations

Prove theorems involving similarity
Define trigonometric ratios and
solve problems involving right
triangles

Apply trigonometry to general triangles
Understand and apply theorems about
circles

Translate between the geometric
description and the equation for a conic
section

Use coordinates to prove simple geometric
theorems algebraically

Explain volume formulas and use them to
solve problems

Visualize relationships between two-
dimensional and three-dimensional objects

Content Area 3: Statistics (5 — 15%)

Summarize, represent, and interpret data
on a single variable

Summarize, represent, and interpret data
on two categorical and quantitative
variables

Interpret linear models

Understand and evaluate random
processes underlying statistical
experiments

Make inferences and justify conclusions
from sample surveys, experiments and
observational studies

Understand independence and
conditional probability and use them
to interpret data

Use the rules of probability to
compute probabilities of compound
events in a uniform probability model
Calculate expected values and use
them to solve problems

Use probability to evaluate outcomes
of decisions
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Appendix 2: Sample Items

1.

A frequency table of temperatures is e sl gall Gila s o) S5 Jsas g eSS a3
created from an experiment in science O Boloall el 5 1SS 7 “HJS" "'.1
class. bl e (B A a3

5l

Interval 0-9 10-19 | [20-29 | |30-39
(31 a1

Frequency || 7 || 5 || 6 || 13 || _lsi

Which interval contains the median iaprdasg e g gias A5 jull a L
temperature? ¢35 all

A
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Appendix 2: Sample Items

Solve for x. agull Al Jal

all real numbers Agiiall 2ae Yl aes

no real solution Lagall alae ¥l 8 s as g ¥

Simplify.
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Appendix 2: Sample Items

4. .
Aisha calculated the area of a piece of
paper to be 50.27 cm’.

The actual area of the paper is
55.42 cm®.

What is the margin of error in calculating

Ll 350 (e dmlad Aalise diile Copa
50.27 cm®

ot A gl a3gd Amaall daliall ol V)
55.42 cm®

s s & _wdll il Yl s o ale
Fia il

the area?

A

> Which rotation about its center will map

_ #o0al 5 pie g alaiia alias Ll
a regular decagon onto itself?

e aie i S el Ak Jsa Olse sl
fadi Je  dudaly
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Appendix 2: Sample Items

6. In the diagram below, right triangle ) ) Al e colial ALl s 0 A

ABC has legs whose lengths are 4 and 6 s 4 4mla Jsk ABC
6. . -

What is the volume of the three- O gl Y] l-'r‘:”'*j" puanadl apa gale
dimensional object formed by FAR plaall Jsa Bl il (f ) g2l
continuously rotating the right triangle

about AE?
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Appendix 2: Sample Items

How are these figures related? olial pdSall e ALl La

Reflection

Rotation

Translation

Mot related

Dilation
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Appendix 2: Sample Items

Which sketch shows the inverse of the Polial Aslaall puSal) Alalaall Jiag an ;5
equation given below?

y=a*, ax>1

B.
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Appendix 2: Sample Items

9. — S
What is the length of AC? TAC o=l Jsb sale

AC||DE, AD=24, DB=12, DE=4

A
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Appendix 2: Sample Items
10.

J7

Suppose that (— T, ],f] is a point in

quadrant IT lying on the unit circle.

Find y.

EmSAT el shel e

Al il 1) s 5l 5 3 S
" - 7
Sl L)

Y 2l

A.
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Appendix 2: Sample Items

. Identify the image of point (4, — 2) after

3l s (4, —2) 4805 s 22a
a dilation of 3.

A

2.
A rhombus has diagonals with lengths |l il cpma  cal
16 and 30 30 516 Lellshal bl ez (s

What is the length of a side of the o o .
rhombus? §paall g2l aal Jsb sale

A
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12 fmZA=35 b=3,and a=4, how 2e S qmZA=35,b=3,a=4 5513

many different triangles can be . 1 o i L
constructed? flean 5 (Sa Al dalis ol Sililal

Al
one obtuse triangle, only Al 3l c_;smLss aal g Julia

"
=

one right triangle, only dy gl 1 A8 Jadd aal g ullia

two triangles

no triangles can be constructed

14,
What is the sum of / 27 and 4/ 1087 108 5427 g Jsls sale
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Appendix 2: Sample Items

15. S —_— .. P
Line segment 4A'E" has endpoints b AR Aaiiiall dalaill

A'(4, =2), B'(16, 14) and is the image Aalaill 5 ) a8 5 A'(4, —2), B(16, 14)

2
the origin. Jeatyl

_ 1 _
of AF after a dilation of — centered at ikiy Jsa % alolas 2003 20 AR Aagiioall

What is the length of AB? ¢ AR Jsh sle

16. .o
Identify the quadrant when the sum of DoY) pen Joala aw i o ey sl G
the complex numbers 24+ 2/and 56— 4|

is graphed. o—d4f 4 3+2] A8 L
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Appendix 2: Sample Items

Simpilify.
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Appendix 2: Sample Items

18.

A

There is a % probability of rain on

Sunday.

The probability that it will rain on both

Sunday and Monday is 13—0 .

If it rains on Sunday, what is the
probability that it will rain on Monday?

aY a g skl b % Aallaial Sl

3 o
— A iy
ng& el

Leal Allatial Lo caal) o g plaato CulS 13
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Appendix 2: Sample Items

Find a solution to the following A Y alaall Jall de gana 2ol
system of equations.

x2+y2=?
xz—y=5

(X1 V‘Jzt\'l(_i _2:]

(x, vl=[—

(x,¥)=(-v6,1)

No solution Ja 2a oY

What is the solution set of the the el ] . .
following equation? S Jall de jane &
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Appendix 2: Sample Items

EmSAT el shel e

Select all relations that are a function. s i L":‘.‘sl A fan il

A
{9,5), 2,5), (5,5), (0,5)

Domain Range

{(3,2), 3,3), 3, -4), (3, -1}

Domain Range

A

Py

4
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Appendix 2: Sample Items

22.
Solve. e [ (A TP I =N

BiSJ'ﬁ

2
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Appendix 2: Sample Items

23.

Ahmed and Hamad play tennis each , .
week. Pay .twlﬁﬁﬁiﬁmjmlﬂ

The probability that Ahmed wins the daa YV E Ll deal s of dallatal
2 2
first match against Hamad is i (&3 Jeal e 1 Jlaa) ?ﬁ

What is the probability that Ahmed Sl jlie SO0 taal iy o Adlatal Al

wins exactly three of the next four $ias o el il e an N1 6 Jages
matches against Hamad? == e g Y G by
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Appendix 2: Sample Items

24‘ - o - “ - . [ e
Select all value(s) for which m in the Lo i ) MU el d“n‘"’j" g J'“‘II
following expression is defined? f4d jae M Aed

For this item type you can select 1, 2, 3, JS 50 1,2,3 Jlaal oSay ¢ Il 3¢
or all choices. <l sl

" Write the expression below in simplest

% Ll ol A gl
form. 8 o Jacals slial puaadll o

v —300

1003

3iyv 10

Siy 12

1205
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28. points A(3, 4), B4, 3), C(2,1) are
graphed below.
What are the coordinates of ' and C'
after BC undergoes a dilation centered

at point A with scale factor of 27

EmSAT el shel e

lgans ) 5 ¢ A3, 4), B(4, 3), C(2,1) L&l

slaal L;Ll'-;ag

Jsa BC 2208 2y ' 5 B o) Lala

€2 S5 Jaloay A Alall

B'(5,2)&C'(1, -2)

B'(6,1)& C'(0, - 1)

B'(5,0) & C'(1, -2)

B'(5,2) & C'(3,0)
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7.
Which equation represents a circle
whose center is (3, — 1) and whose

radius is JE?

W € e 5 ila e 55 400 Y alaadl
£ /6 la ki caaiy (3, - 1)

(x-3P+(y+1°=6

(x+3)0°+(y-1)°=6

(x =3P +(y+1)7°=36

(x+3)°+(y-1)%=36

" The heights of boys in a grade 10 class 10 Gall 4 3l I gkl s e
are normally distributed with a mean of 168 & rie Lo gias ¢ s Loy 3
168 cm and a standard deviation of 2.5 = ? T R

cm. e 2.5 (5 ke Bl jadl

In which range do 95% of the heights JiskY (e %95 44 s s 1-5""‘1"13“":“
approximately fall? Pl a

A 183 -173 cm

160.5 - 168 cm

160.5-175.5 cm

163 -175.5cm
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all true statements.

Since 13.1 is a terminating decimal,
it is rational.

"?A_'u:_l;.».a“ Llﬂ_-‘;.'._ruj'l ;JS. __,Jil

ME sed o plia g ke 20 13,1 O e

e

. 14 . .
Since T is a ratio of two integers,

it is rational.

Since 7 is not a perfect square,
V7 is rational.

(e (i "-\mﬁ% ol L

i A ged

V7 ol ¢ Sals Ly e padd 7 0 Ly

i 38 lay

Since 1% is a perfect square, 16

is irrational.

V16 gl S ey 52 16 of L

(i g 3 ey

Page: 24 of 39
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" The graphs for L1 and L2 are shown L2 5013 Al an )l slaal J=an oy
below.

e Lt 1 s g e
How is this system of equations Calladl a8 SValeall il o3 (S
classified?

Consistent independent

Inconsistent

Consistent dependent
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Choose the correct classification for the Al il S sl Catatll il
conic given below. REDPAE

2y2 + 12y -x+17=0

Farabola

\

Hyperbola

/'.

Circle

\
s

Ellipse
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Which graph represents the function Allall g 30N Al 2 g ) e s
X
V= —cat(lTj? fy= —cot(%

,_.
] LA o
e — o — e — — =

.I

I

I

I

I

I |+41|+
it B
|

|

I

|
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What is period of the graph of the folial Alall 5 50 ks
function below?
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Appendix 2: Sample Items

34 A ADE is the image of A ABC after a 203 3 AABC Shlls ypm a4 AADE
D) ks J o ke Sl

dilation of scale factor k centered at the
origin.
?LAE'I.‘WQ&EJL:L ‘§|

Which statement is always true?

A

Publication Date: September 2019
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Appendix 2: Sample Items

35, . P
Identify the statistical data type for the o Al J*'-“‘ﬂf."‘l':‘“'ﬂ, Jrad) 22
following variable: a medal won at the o5 gl o il ¢ aadll) Awal g3 g gl
Olympics (gold, silver, bronze, or none). (e Y

A
Nominal ]

Ordinal

Interval
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Appendix 2: Sample Items

N
1]
e

1.
2.
3.
4,
5.
6.
7.
8.
9.

A.

A.

A.

A.

A.

A.

A.

A.

A.
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
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Appendix 3: Formulas

Area (A):
Data Sheet 1

Emimta Standardized Test Em&aT =M

Quantity

Al f
Perimeter (P) and Circumference (C): rea of square

Area of a rectangle
Quantity Formula

Area of a circle
Perimeter of a square P =4d

Perimeter of a quadrilateral P=s4+5,+5+ 5 Area of a triangle

Perimeter of a triangle P=s+5;+5 Area of ™=
read d paraligiogram

ILIOREN

Perimeter of Trapezoid 3 Area of trapezoid

Circumference of a circle £ =2mr

Area of a rhombus

Volume (V): Area of Ellipse

n
SR Area of Cube

Volume of a cube

Volume of a rectangular prism Surface area (SA):

Volume of a right cylinder
Quantity Formulo

Vol of a spher
Hms phere Surface area of rectangular prism SA = 2(wl + Rl + hw)

Surface area of a cube 54 = 6s?
Volume of a cone

Surface area of cylinder SA = 2mrh + 2nr?

Volume of a rectangular

pyramid Surface area of a sphere SA = 4mr?

Surface area of cone 5A =mrs

Velume of a triangular prism

Units Conversion:
1 cm = 10 mim 1g=1000 mg 1mL=1¢m? 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 lcal=41841 1 atm = 760 mmHg
1 km = 1000 m llb=160z 1L=1000mL 1 atm = 1.01325 bar
1ft=12in lkg=2201b 1 pint = 2 cups 1 mmHg = 1 torr
lyard =3 ft 454g=1lb 1gt=4cups
1 mile = 5280 ft 1ton=907.2kg | 1gallon =4 qts
1lin=254cm 946mL=1qt
1yd=0914m 1L=1.06qt
1 km=0,621 miles
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Appendix 3: Formulas

Data Sheet

Emirate Standardvzed Test EmSaT 2%

Logarithms:

1 x =logyd & b* =4

2 logx = log,, x

Inx = log.x

Inx = log.x

logy(AB) = logyA + log, B

A
logy (E) = logyA — logy B

logy A = p log, A

Exponential Equation:

A= Age™
ris the annual growth/decay rate; r<0,decay r=0, growth
tistime in years
Agis amount present initially (present value)
A is the target value (future value)

Compound Interest Equations:

it
Compound interest: A—P(l + 5) P = present value
n

) . = futur |
Continuous compound interest: A= Pe't A= Tuture value
r= annual interest rate
t = time in years

n= frequency of compounding per year
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Appendix 3: Formulas

Data Sheet

e Standarized Tes! EmSaT 21

Vectors:

v =ai+ bj

i is the terminal point (1, Q)

] is the terminal point (0, 1)
u has initial point (x4, y1) and terminal point (x;,
yz)

u = (xz-xa)i + (yz - va)
v has initial point (x,, y:) and terminal point (xz,
¥a)

V={Xy =Xy, Y2 — V1 )

magnitude of a vector v = ai + bj is given by the
formula

lv| = Va® + b?

Dot pmduct vectors:

-u-v=a1a2+b1b2
u=ai+bjandv =a,i+ byj
u={a, b )andv="{(a,,b,)
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Data Sheet

Emirate Standardzed Test EmSaTl ¥

Angle between vectors:

EmSAT el shel e

For any two nonzero vectors u and v, the angle 6 between them is given by

Uev
cosf@ =
lu|lv]

Component of a vector along a vector:

For any two nonzero vectors u and v, the angle 0

between them is given by cos 8 = |Z|’|:|

Complex Numbers:
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Appendix 3: Formulas

Data Sheet

Limit Theorems:

if lim f{x) and lim g(x)exist, then we have the following:

limc = ¢ for any constant ¢

r—a

limxr=a
r—a

Lim[f(x) + g(x)] = lim f(x) + lim g(x)

lim[f (x) - g(0)] = lim £ (x) — lim g(x)

irﬂ ef =¢ f—f-ﬁ flx) for any constant ¢

lim[f(x)g(x)] = lim f(x) - lim g(x)

Fx) - lim fix)

X

:Lmaﬁ = W as long as ie_a::gg{x} =0

n
. a _ [ P
ir_i.rélf{x}l = [ir_i.réf{x}] far any positive integer n

lm 7 = i

for any positive integer n. (if n is even, then limf (x ) must be positive.)
K=
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SERIES:

_ a4+ ay)
Aritmetic ay=ay+in=1)d one 2

-
Geometric Iy, = iy .yl sﬂ =1, ?

(a+b)" = oo™ + Ca bt Coa 2h%s
IR L )
Bionomial (a+b)" = z ACra" T h”

n!
ﬂf:l' =mfnr'r=ﬂ,l,2,...,rt. =i

Conics:

Distance d=y(x—x02 + (2 —w)*

Midpaint

X =Xz Y1 =¥
(12 2|12 2)

Circle (x—h)PE+ (y—k)PF=r?
Horizontal Major Axis Vertical Major Axis
(x—h)E=aply—k) (v — k) = dplx —h)
Vertex: (h, k) Vertex: (hk)
Focus: (h, k+p) Focus: (h+p, K]
Direcrix: y=k—p Directrix: x=h — p

Parabola

—hE — k2
y-k? _ Standard form: 50 + Yo = 1

1

Center: (f, k)
Vertices: (h, k + c)where ¢ = a® +
Be
Endpoints of minor axis: (h £ b, &)
Foci: (L k £ )

- 2
Standard furmz% - P

Center: (h, k)

Ellipse Vertices: (h + ¢, k)where ¢* = a® + b*
Endpoints of minor axis: (h, k + b)
Foci: (h + ¢, k)

TR e
Standard furmz% — U':‘—f] =1 Standard form:

Center: (h, k) Center: (h, k)

Vertices: (h + a, k) Vertices: (h,k + )

Faci: (h, k + ¢) where ¢? = a® + b* Foci: (b k + ¢) where ¢ = a® + b*
Transverse axis: ¥ = k Transverse axis: x = h

Asymptotes: y = £ % (x—h)+k Asymptotes:y = + % (x—h)+k

S

ad b

Hyperbala
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Statistics:

Marmal
Curve
Distribution

about GE%

about 95%

about 99.7%

The standard deviation, o, for values xy, x5, x5, ..., X, with mean g is determined by
the following:

Stamdard ;
Deviation o= J‘:xl — )P+ (xg — @) + o+ (2, — p)*
1

nyxy - (Xx)(Ey)
JnExt = @0 |5y - @37

=

number of pairs of scores
sum of the products of paired scores
sum of x scores
sum of y scores

= sum of squared x scores

= sum of squared y scores

Correlation
Coefficient
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Cramer’s Rule for Solving a System of Linear Equations:

Fora 2x2 System:

¢y by a4 G
ax+by=c¢ o G by e & G
azx+b2y:f2 131 b| ‘

‘,32 b, a b

For a 3x3 System:

ax +by+cz=d,
ax+by+cz=d,
ax+by+cz=d;
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