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Educational Professions Licensure

Mathematics Grade 3 to 8 Study Guide

The Teacher Licensing System in the Ministry of Education of the United Arab Emirates is one of the educational
priorities that aim at optimizing investment in teachers in order to help them to achieve the objectives of the
ministry and to improve educational outcomes.

The Mathematics Test for teachers is one of the Professional teacher’s license requirements for those who are
teaching from grades 3 through 8 in mathematics.

Test Overview

Test Name Mathematics Test Grade 3-8
Number of questions 100
Test Duration 2:30 hours
Format of questions Multiple Choice questions
Test Delivery Computer delivered

Content Domain  Approximate  Approximate . .
Approximate % of Test Domains

Percentage Number of
of Test Questions
. Number and 22% 22
Quantity
Il. Algebra 22% 22
Ill. Geometry and 20% 20
Measurement
= |. Number and Quantity
IV. Probability and 18% 18 = II. Algebra
Statistics Il. Geometry and Measurement
= |V. Probability and Statistics
V. Secondary 18% 18 _
. = V. Secondary Topics
Topics
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Test specifications

1. Number and Quantity
1. Structure of Numerical Systems:

1. Number and Quantity cont.
4. Structure of Real Number System:

a. Place value a. Rational and irrational numbers and

b. Order relationships operations

c. Relationships between operations b. Properties of the real number system

d. Multiple forms of numbers c. Operations and their inverses

e. Factors and divisibility d. The real number line

f.  Prime and composite e. Roots and powers

g. Prime factorization f. Laws of exponents

h. Properties of numerical systems g. Scientific notation

h. Using number properties to prove

2. Operations of integers, rational numbers, theorems

decimals, percentage, ratio and proportional

relationships: 2. Algebra

a. Order of operations

1. Patterns and Modeling:

b. Identity and inverse elements a. Patterns in numeric, geometric, or
c. Associative, commutative, and tabular form
distributive properties b. Symbolic notation
Absolute value c. Patterns created by functions
d. Finite and infinite sequences and

Operations of signed numbers

f.  Multiple representations of numerical
operations

g. Analyzing algorithms for addition,

series

2. Expressions:

subtraction, multiplication, and division a. Concept of a variable
of integers and rational numbers b. Evaluating expressions
h. Number operations and their inverses c. Relationship between computational
algorithms and algebraic processes
3. Application of integers, rational numbers, d. Express direct and inverse
decimals, percentage, ratio and proportional relationships algebraically
relationships: e. Expressing one variable in terms of
a. Application problems using numerical another
systems f. Manipulating and simplifying
b. Average rate of change algebraic expressions
Using estimation for verifying g. Solving equations
reasonableness of solutions h. Modeling with algebraic expressions
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2. Algebra cont.
3. Functions and Relations:
a. Differences between functions and

3. Geometry
1. Structure of Euclidean Geometry:

a. Axiomatic systems

relations b. Undefined terms, postulates, and
b. Multiple forms of functions theorems
c. Generating and interpreting graphs c. Relationships between, points, lines,
d. Properties of functions and relations rays, angles, and planes
e. Piecewise and composite functions Triangle congruence conditions
f. Graphs of functions and their . Similar triangles

transformation f. Geometric constructions

4. Linear Functions and Relations:

2. Two-dimentional objects:

a. Relationships between linear models and a. Relationships among triangles,
rate of change quadrilaterals, and other polygons
b. Direct variation b. Identifying plane figures given
c. Graphs of linear equations characteristics of sides, angles,
d. Slope and intercepts of lines diagonals
e. Equation of a line c. Pythagorean theorem
f.  Systems of linear equations and d. Special right triangle relationships
inequalities Arcs, angles, segments associated
g. Modeling using linear functions and with polygons and circles
systems f. Area of composite shapes
g. Modeling involving two-dimensional

5. Quadratic Functions and Relations:
a. Solving quadratic equations and

objects

3. Three-Dimensional Objects:

inequalities

b. Real and complex roots of quadratic a. Relationship among area and volume
equations for three-dimensional figures

c. Graphs of quadratic equations b. Perspective drawings and projections
Maximum and minimum problems Cross-sections, conic sections and
Modeling with quadratic relations, nets
functions, and systems d. Deriving properties of three-

dimensional objects from two-
6. Polynomial, Rational, Exponential, and dimensional shapes
Absolute Value Functions and Relations: e. Modeling involving three-dimensional

a. Exponential growth and decay
b. Inverse variation
c. Modeling using rational functions
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d. Properties of polynomial, rational, and
absolute value

e. Numerical solutions to exponential,
polynomial, rational, and absolute value
functions

3. Geometry cont.

4. Coordinate and Transformational Geometries:

a. Representation of geometric figures in
the coordinate plane

b. Concepts of distance, midpoint, slope,
and parallel and perpendicular lines to
classify and analyze figures

c. Translations, rotations, reflections, glide

reflections, and dilation

Types of symmetry

Properties of tessellations

Transformations in the coordinate plane

™ o o

Using transformational geometry to
prove and solve problems

5. Concepts and procedures related to

measurement:

a. Using appropriate units of measurement

b. Unit conversions within and across
measurement systems

c. Solving problems involving; length, area
volume, mass, capacity, density, time,
temperature, angles, and rates of change

d. Similar plane figures and indirect
measurement

e. Effects of changing linear dimensions on
measures of length, area, or volume

f. Effects of measurement error and
rounding on computed quantities

&
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4. Statistics and Probability
1. Descriptive Statistics and Data:

a. Charts, graphs, and tabular data
representations

b. Determine appropriate sampling
techniques and gathering data

c. Inferences, interpolations, and
extrapolations from a data set

2. Measures:

a. Measures of central tendency

b. Dispersion

c. Frequency distributions

d. Percentile scores

e. Effects of data transformations on
measure of central tendency and
variability
Interpreting correlation

g. Problems involving linear regression
models

3. Probability:

a. Representations of possible
outcomes for probabilistic problems

b. Counting strategies

Swball Syl jLisl
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5. Secondary Topics
1. Discrete Mathematics:

a.

@m0 o0 o

Properties of sets

Recursive patterns and relations
Finite Differences

Iteration

Linear programming

Properties of matrices
Applications of graphs and trees

2. Trigonometry:

a.

b.
c.
d

a0}

Degree and radian measure

Right triangle trigonometry

Law of sines and cosines

Properties and graphs of trigonometric
functions and inverses

Amplitude, period, and phase shift
Trigonometric identities
Trigonometric functions

3. Conceptual basis of calculus:

a.
b.

Concept of a limit

Relationship between slope and rates of
change

Understand how the derivative relates to
maxima, minima, points of inflection, and
concavity of curves

Relationship between integration and
area under a curve

Modeling basic problems using
differentiation and integration

Swball Syl jLisl
E m SATT'He Emi}ates?{‘aéda?jdizje& Test

&

aodo il gaoll pa 33

Educational Professions Licensure



&

(SPRULE{PRRRIR L] J07
: asoiletll g ool g iy
MINISTRY OF EDUCATION Educational Professions Licensure

Sample Questions

1. A student measures the width of a piece of san g (35 Aakif ia o el Ul asl Al
paper to be 36 centimeters. The actual width $ Gl Aakil adl) (ol ) fiadiivs 36 5 b
of the paper is 35.75 centimeters. What is Tkl 2 ol Uaal] g Lo ) e 3575

the relative error in this measurement?

A | 0.99% |
B | 07% |
c | 0.007% |
D | 01% |
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What is the area of the regular hexagon S8 slial i gall il land] Asls L
shown below with a midpoint height of 10.39 J52510.39 5 s aial) St 2o £l )
and a base of 127 12 saclill

1!:
10.39
> " 4
|”- -\u
A 124 68 |
A J
|”- -\u
° | 374.04 .|
- e
|”- -\u
. 748.08 |
A y.
|/- -\u
° | 72 |
A y,
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3 Which of the following is equivalent to the Tl daall 43 a8 dad A L e
value of the digit 3 in the number below?
792134
s >
: 3
10
- J
s >
B 3= 10
- J
s >
¢ 3x 100
- J
s >
0 3
100
- J
4. Which of the following is not a function? i ol b Lea gl

>

o

=

o
N N 7y Ty
e
[
<
R N
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5. A construction company is building a new
villa development with the property of each
house measuring 30 meters wide. If the
length of the road is 345 meters, how many
villas can be built on the road?

g
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e O5S S aena plin SileLls) AS o 48

S T e 30 Db IS a5 ums 2D

Al el 2o oS4 0 345 g8 ¢l U
e il sidlaes el Sa

|/- -\I
A 11 |
L 4
|/- -\I
B 115 |
M v
|/- -\I
. | 12 |
. A
|/- -\I
D 125 |
M A

10
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6 A bakery had 252 customers last week. This ‘LJL bl s‘-_g-z-‘ﬂ Lz 262 ,1-=-ﬂ s
week, that number increased to 378. What is il Up 378 ) dead & sl 11 ol )
the percentage of increase in customers? A e A 3‘:"")‘1“
|/- -\I
A 50% |
M A
|/- -\I
5 33% |
M A
|/- -\I
“ 26% |
- A
|/- -\I
O 12% |
M A
If a, b, and ¢ are consecutive odd integers, 5 dlliia L E Jael 4 cybga wils 13l
which expression must not be odd? Tl ol 5 o g e
|/- -\I
A 2c-a)+b )
L A
|/- -\I
5| ab + ) )
b v
|/ \I
C | abc |
\, A
|/- -\I
O | (a+b)-c )
L A
11
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8. Which of the following is equivalent to the st dms sbial jusel] ;4 L Lea g
expression below after it is simplified?

(552 = 3x + 4) - (2x2 -T)

|/- -\I
A 3 - 3x -3 .|
. v
i Y
5 x-3 |
., J
|/- -\I
C | 3 - 3x+ 1 |
L )
|/- -\I
. v

12
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% \Whatis the value of the expression below? folidl yuancl) ded L

7?-3x(4+2)+15+5

X z J
° J
° J
* g J

13
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10- \What is the solution for the equation below T slhedll s gl sl dliad) Ja L
on the given interval?

tan(x)+1=0 where 0 =x=2m

I ~
A =2 T
44

AN Iy

5 ( L 3n sm \
4 4

I ~
© L 3m 7
4 4

AN Iy

I ~
5 ,_5m 7n
47 4

AN Iy

14
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11 If Fatima takes 48 minutes to walk 3 AS ¢ yiagl€ B Ailie pulld5dy 48 dahls 8 i)
kilometers, how long should it take her to et S Y e B pldl g el
walk 5 kilometers maintaining the same e gl
speed?
A _ \
| 67 minutes |
\ S
|/ \u
B. |. 80 minutes |
N S
|/ \u
C | 60 minutes |
A S
D _ N
|. 77 minutes |
A S
15
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12 \Which of the following augmented matrices allas Jias Al A gal) ¢EM1 e hﬁt
presents the system of equations below? folial Yol
2x-3y+z=-5
dx-y-2z=-7
-x+27=-1
2 -3 1 -5 2 4 -1
4 -1 -2 -7 —3-10
-1 0 2 -1 L -2 2
-5 -7 -1
C D.
2 4 -1-1 2 -3 1
-3 -1 0 -7 4 -1 -2
2 -2 2 -5 -1 0 2

16
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13- \What is the solution set for the inequality Elial Anliiall Ja Ao gana e
shown below?

-Ix+4)=x+8

>

o

©

]
Ty o Ty oy
o
%
¢
L A N S W N N

17
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14. Two chords intersect inside a circle. The Jeg¥taal Jga Jgha 5 gla Jala o) 5 g adali
lengths of the two parts of one chord are 9 X 36 e Jull gell S Jehsc16 59 L
and 16. The lengths of the second chord are . TX AL
6 and x. What is the value of x? e s el ol )

Object not drawn to scale.

A

I

i Y
A 8 |
\, /
|”- -\I
B 1 |
. S
|/- -\I
. | 24 |
M iy
- ~\
| 19 |
. J

18

cuwbiall Sljloll jLisl
E m SATT'F\e Emf?ates%t‘arlmda‘rjdizje& Test




5\
)
=
AN

Sl

‘q_x«_la_"«_nj xd_:_t)_'l_” 5)53
MINISTRY OF EDUCATION

g

aodo il gaoll pa 33

Educational Professions Licensure

15. " A sphere has a volume of 288 cm® Whatis kil aai Jsh s L 28877 cm® 52 5 S aaa
the radius and surface area of the same 5 Sl Ll =l Aalisa g
sphere?

A [ ] ™
' Radius is 6 meters and surface area 121 :L..JH daliwy jial § )1:‘3'51 il
is 121 cm? cm?

.\- _/'

B. [ ) ™
' Radius is 6 meters and surface area 14417 :L..JH daliwy jial § )1:‘3'51 il
is 1441 cm? cm?

.\- _/'

C. 'f- E: -\'
Radius is 36 meters ans surface are 14417 :la_dﬁ daliag | e 36 )1:.‘3'51 il
is 1441 cm? cm?

.\- _/'

D. 'f- E: -\'
Radius 1s 36 meters and surface area 1211 :la_dh daliag | 4ia 36 bl Caas
is 121 cm? cm?

.\- _/'

16. What is the 42nd item in the pattern below? Blal laall 842 J painll 3 L
LEE= &BE= & ... .

A7 ™

|, ® |

M vy

B. [ ~

|, & |

M vy

C. [ !

|, > |

M vy

D. [ !

«Sawball &iljloll jLisl
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17 If you are representing the value of a given
stock at monthly intervals, which graphical

g
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B B ma g e A Sy 5 1Y)
il o Al Al ol gl iy el

A

h.

representation should be used to best C o Al Al slar) Ui
represent the trend of the stock?
. ~,
~ | circle graph 5 il Jaadl |
h Py
|/- . -\I
~ | line graph asiad) Sl i) |
\ A

C. I . ™
| line plot Bl Jhadll |
|/- -\u

| boxplot G jall (53 3 gl
L A

20
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18.  Ina school, there are 3 girls for every 2 1) cpaly 08 il iy B da g e plall gaa)
boys. There are 650 students in total. How (37 5W1 g il A paadl CUa sae Juea) S
many students are girls? folidl 2 1650 S

|/- -\u

Al 260 |

.\- _/'

|/- -\u

B 325 |

.\- _/'

¢ ™

C 130 |

. v

|/- -\u

D 390 |

. v

21
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19.  What is the trapezoidal approximation for the il dul AR oy sl JalKall A il At L
integral shown below using 4 subintervals? B e

f:ﬁdx

e ™\
A 5333 |
\ J
e ™
B | 10.293 |
\. J
. A
“ | 5146 |
\. J
; ™
D 12.293 |
\ J
20.  Solve the following equation. Al Al s

Ox+x-7=16+2x

g ™
" |
A "
g ™
° .23
8
A "
cC ™
9
8
\. vy
i ™
b x=—4
p. vy

22
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21.  Aya gets paid a weekly salary and a JS ik U gee 5 2 gandd il y o AT Juaas
commission for every sale that she makes. Claall dae man ¢ olial Jganll g o gl e Ao
The table below shows the number of sales Adline auln gl ) g

and her salary for different weeks.

Sales el
Salary il i
Which of the following equations represents § o= 3 Al sl il Adlal) Y oad e !

Aya's weekly salary?
A [ ¥ =400x - 3000

=

¥ =900x - 2000

¥ =400x + 3000

o

¥ =900x + 2000

e
N N
A N N N

23
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22. At the Dubai World Cup, what is the
probability of you selecting at random, the
winner and the runner-up from a race of 4
horses and determining which is the

g
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Jlaial Lo iJ}.nl'l '..LJ"#.J‘:MI \..Eu}hu#
H;‘L'J"Ij ua%”l )S).Al._a _)JJJUJ.H 'l_u1_3....@ P -
? 3 aat g gl A e S0 Bl

winner?
I N,
A L |
16
\ Y,
I N,
E‘. l A
2
\ )
I N,
C. l A
4
\ Y,
I N,
v L |
12

24
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23. \What does cos(90° - A) equal if A is the

degree measure of a acute angle and

g

aodo il gaoll pa 33

Educational Professions Licensure
sila gl ) A S 13 cos(90° - A) dad L
?sin A=0.8 3ol b lenld

sin A=0.87
|/- -\I
A 06 )
. A
|/- -\u
5 | 08 )
. A
|/- -\'
C | 0 |
. v,
|/- -\I
D. | 0 |
L )
24. \Which of the following figures is not a flaling (o A0l Y e
polygon?
|/- -\'
" | circle 5 il |
\ A
|/- -\I
" | Triangle i) |
\ A
C # ™
" | Rhombus el |
\ J
D. # ] ™
| Hexagon & Syl i |
\ A

25

cuwbiall Sljloll jLisl
E m SATfF\e Emirates Starlmda;ldizje& Test




‘n__:._l_n_"«_ﬂj A ot LY
MINISTRY OF EDUCATION

g

aodo il gaoll pa 33

Educational Professions Licensure

25 \What s the slope of the line tangent to the x =ikl vie = x3 - 4 Jaiall Gded) Jie e
graph y = x* - 4 at the point where x = 27 2

e ~

A 12 |

. J

B. [ ™

| 8 |

\. J

C. [ ™

| 4 |

. J

D. [ A

| -4 |

\. J
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Em SATfF\e Emirates Starlmda‘rjdizje& Test

26



DY

0 )
JWIL“]\J\\’

g Ay i1 3 413
et lg A 13159 Ul | 3
MINISTRY OF EDUCATION Educational Professions Licensure

Answer Key

Question Answer
1

OO NGOV AWN

(SRS
N = O

N NNNNRRRRRR®R
B WNROWOVOONOGOUWULIAW
> > 0w O0OO0OW@WO0®>>»@®mO>»P>OmOTO®I>IT>IOB®

N
(%]
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