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Appendix 2: Sample Item Types

1.
What is the solution set of the the

a0l Al | 4 L
following equation? A0l Aldeall ol 4 sana o8

4x2+-‘|x:1-'6

e

Identify the quadrant when the sum of dae Y pea Joala pus i Sl py sl A
the complex numbers 3 + 2/ and 6 — 4/

is graphed. B—4) 53+ 27 4S5 5l

A
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% The graphs for L1 and L2 are shown L2 5 L1 Al )l slaal Jaad) oy
below.

i H 1 ool I3 Rty | | T oy B
Haw is this system of equations pldiall 1o ot ALl = b
classified?

Consistent independent

Inconsistent

Consistent dependent
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4.
The heights of boys in a grade 10 class 10 —all A D3kl gkl a8 ey
are normally distributed with a mean of 168 s 1 i ey o5 Lmi Ty 3
i3 (o J pad b 4
168 cm and a standard deviation of 2.5 o
cm. o 2.5 (5 s Bl il

In which range do 95% of the heights U1 e %95 L o 53 s2dll sals
approximately fall? Ty i

163 - 173 cm

160.5- 168 cm

160.5 - 175.5 cm

163 - 175.5 cm

Simplify.
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Appendix 2: Sample Item Types

6. e —_ . e
Line segment A'B' has endpoints i e A'R Aagiiuall dalaill

A'(4, - 2), B'(16, 14) and is the image Aakaill 5 ) om0 5 A'(4, —2), B(16, 14)

2
the origin. i

— 1 S
of AF after a dilation of — centered at idadi Jga % alales 20al 2ay AR Aagiiiudll

What is the length of AB? ¢ AR Ush sl
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In the diagram below, right triangle P L P g P [PV
ABC has legs whose lengths are 4 and 6.5 44wk sk ABC
6. ‘ e

What is the volume of the three- O e gl a0 f:“‘:’“]' i
dimensional object formed by CAB phall Jsa Sliall jaisal
continuously rotating the right triangle

about AE?
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8. , . N
Write the expression below in simplest gy kst e Lo

form.
o =300
10i/3

3ivy 10

Select all value(s) for which m in the N o L AN S o gt O3,
following expression defined? Y48 e it 1) Al

For this item type you can select 1, 2, 3, Js 1,2,3 Jhaad ofa o Jhadl 22
or all choices. sl
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10.

Fi
Suppose that [— g1 v] is a point in

guadrant IT lying on the unit circle.

Find v.

A,
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=1"ISF
=
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Adaill S 1 chan gl 5 s A
il g N g s (—% v]

Y sl
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. Select all true statements. sl Gl lall J8 sl

Since 13.1 is a terminating decimal, ME gad ¢ alia 5 i 220 13,1 Ol ey
it is rational. (e

. 14
Since % is a ratio of two integers, (g (pate] i o e

it is rational. (e 228 gad

Since 7 is not a perfect square, V7 oo Sl L el 7 0 Lt

ﬁ is rational, AN 3y

Since 16 is a perfect square, 16 W 16 ol ,‘:J..QE L 3e 16 o e
is irrational. i i 8 jliay

Since 5.84 is a repeating decimal, 20 sgd 50 sl e 5,84 o Ly

it is rational. o
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12 What is period of the graph of the Solial Allall 5 5 50 shle

function below?

Page: 13 of 41 Publication Date: September 2021




}1\ Buloml! A pad Ol yla ¥ EIIIEHT

e dbly A S1E5050
! i atatilly 2 w6 Jlallolllial

The Emirates Standardized Test

EmSAT Achieve Math
Public Test Specification

Appendix 2: Sample Item Types

T
2

Which graf:h represents the function Alall i AN Al o g SN (50 s
X

X
y=—cot Tj? '4'],*’= —CO[(

e .|__._ e e S B B
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14.
What is the sum of+/ 27 and « 1087 V108 5427 pas Jeals sale
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Select all relations that are a function. g Jad Al i) apan sl

{(8,5), (2,5), (5,5), (0,51

{(3,2), (3,3), (3, —4), (3, -1}

Domain
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16. P ;
Identify the image of point (4, — 2) after dny (4, —2) A pall 7219 3 3 ) sen B g
a dilation of 3. 3 = aaall

A

< A0 Allaall s

3:!:3!\,!?

o

=
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T Choose the correct classification for the A M A msall el il

conic given below. Labial dlaladdl

2y + 12y -x+17=0

'~ Parabola (S |

" Hyperbola 2y ad |

Circle 5 jila |

| Ellipse ol o

Which equation represents a circle
whose center is (3, — 1) and whose

radius is+/ 67

W S e 5 il et o8 A0 CYaladll 5

£ /6 W ki iy (3, — 1)

(x -3 +(y+1°=6

(x+32+(y-12%=6

(x-3°2+(y+1)°=36

(x+3)2+(y—1)°=36
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many different triangles can be = 1 s
constructed? Clgnsy (S Al Adlisall SiGE]

A.
one obtuse triangle, only gl 7 e ad aal p e

one right triangle, only A b Il 08 Jadd da) y Zlie

two triangles Skl

no triangles can be constructed

Page: 19 of 41 Publication Date: September 2021




| I I
=1"ISF
=

iwl g é Tallolljly Al
The Emirates Standardized Test

EmSAT Achieve Math
Public Test Specification
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21. Which sketch shows the inverse of the Polial Usbaall 4pSall Aalaall Jiag ans 5 (5l

equation given below?

y=a* a=1

B.
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22. -
What is the length of AC?

| I I
=1"ISF
=
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*AC pbuall dsha sale

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

A
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23. .. :
Aisha calculated the area of a piece of
paperto be 50.27 cm?.

Ll Gl e Akl daliea Alile S
50.27 cm®

The actual area of the paper is ot Al sl Aidall Aalidl 5_:‘
5542 cm”. 5542 em”

FRLT S BWEN \:...! ctaill Bl ) A g3 hle
What is the margin of error in calculating #aalosll
the area?

A.
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24. How are these figures related? olaal Sl e A5l Le

Reflection

Rotation

Translation

Mot related

Dilation
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Simplify.

Page: 24 of 41 Publication Date: September 2021




= —
B -t = "SI
S

iwl g é Tallolljly Al
The Emirates Standardized Test

EmSAT Achieve Math
Public Test Specification

Appendix 2: Sample Item Types

26.

A frequency table of te:mper.-:-lstureg is c bl ey (51585 g 2 sS5
created from an experiment in science - S
class. ) s R

& gall
(30 al1)

[Frequency | | 7 || 5 [[ 6 |[[ 13 || Jsd

‘ Interval ‘ 0-9 H‘ID-W‘ ‘20-29 ‘30-39_‘

Which interval contains the median iaprdauy e ggiad Al s El o L
temperature? £ 5 pall

A.
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Which rotation about its center will map _E‘;L,.a'n 8 de 53 aliite alina L
a regular decagon onto itself?

s e iy S el Ak J g Ol 50 ]

Pty | e 3alaiy
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28,

Ahmed and Hamad play tennis each .
week. e .Ej,—'nﬂl_ﬁst_)-dﬂ'l'é_)s:.ﬁjmlgdﬂ

The probability that Ahmed wins the EPEQEVSgN P[5 POV [REVEN [ SIS W B e
] |
first match against Hamad is ? (&3 Jaal e ) ja) ?ﬁ

What is the probability that Ahmed Sl hae SNG ead gk o) Allaia) Al

wins exactly three of the next four fian A fadldll Gl e aa Y1 L6 Jagdall
matches against Hamad? ws s 3
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2. Find a solution to the following AN Ealaall Jall Ae gasce 2l
system of equations.

x2+1,f?=?'

x®-y=5

(x,¥)=(/3, 2

b ]z(_i g]
V¥ 5" 25

(x,y)=G, 177)

No solution  J= 2a o

B: Solve for x.

Al At Jal

all real numbers Addall dae Yl i

no real solution Gggall alacl! b Ja 2 g Y
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3.
A ADE is the image of /A ABC after a 2345 3y A ABC Gliall 55 e 8 A ADE
dilation of scale factor k centered at the s AL Jea kb Jalea
origin. '
Tu‘;:\_‘hﬁm G B e ‘-.r':l

Which statement is always true?

A

Publication Date: September 2021

Page: 29 of 41




= —
B -t = "SI
S

iwl g é Tallolljly Al
The Emirates Standardized Test

EmSAT Achieve Math
Public Test Specification

Appendix 2: Sample Item Types

32. 3
Thereis a T probability of rain on

) o g _}Lm_'.ll_l:._,i...l%l:;ﬂ.aiz.l Sllaa

Sunday. 3
A i g 2l e e ads g lladal
The probability that it will rain on both 0% . & ?

Sunday and Monday is i . .

10 Ledl Agllaial La c2a¥) o g slacio S 13
If it rains on Sunday, what is the ol a g sl
probability that it will rain on Monday?

A
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o A rhombus has diagonals with lengths

16 and 30.

What is the length of a side of the
rhombus?

30 5 16 lell sl jUail e 5l

fopaall 3l aal Jub ke

34.
Identify the statistical data type for the
following variable: a medal won at the
Olympics (gold, silver, bronze, or none).

o5 Al 1 1 il laa) mal) 23a
(s 35l il ¢ aldll) A WL Ly 5l
(rs Y

A.
MNominal

T

Ordinal

Interval

Ratio
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38, Points A(3, 4), B(4, 3), C(2,1) are Lgans ) a3 ¢ A3, 4), B(4, 3), C(2,1) Ll

graphed below. Ll Ly

What are the coordinates of 8 and C'

Jsa BC 2343 2ay ' 5 B o) ale

after BC undergoes a dilation centered €0 5 Ul A Al
at point A with scale factor of 27

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

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

g'(5,0) & C'(1, =2)

B'(5,2)&C'(3,0)
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D
o
-

DooONDOMBEWN -

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

Data Sheet 1

Emirmta Standarcized Test EmSat ==

i : Area of s
Perimeter (P) and Circumference (C): SR AEAS

z i 7 Area of a rectangle
Ouantity Formula

Area of a circle

Perimeter of a square P =44

Perimsater of 2 quadrilateral P=g5+5+5+ 5 Area of a triangle

Perimeter of 3 triangie P =35y +3;+5

Area of a parallelogram

hiby + b
P={1 1)

Perimeter of Trapezoid 5 Area of brapezoid

Circumference of a circle £ =2ar
| Area of a rhombus

Volume (V): Area of Ellipse

Quantity.

Area of Cube

Volume of a cube

Volume of a rectangular prism Surface area (SA):

Volume of a right cylinder

Vol of a sph
DRI Surface area of rectangular prism 54 = 2(wl + hl + hw)

Surface area of a cube SA = 652
Volume of a cone

Surface area of cylinder SA = 2mrh + 2mrt

Volume of a rectangular

pyramid Surface area of a sphere 5A = dar?

Surface area of cone SA=mrs

Volume of a triangular prism

Units Conversion:
1 emo= 10 mm 1g=1000 mg imL=1em? 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
1m=1000 mm 1mg=1000pg | 1L=10dL lcal=4,184) 1 atm = 760 mmHg
1 krnv = 1000 m llb=16pz 1L=1000mL 1 atm = 1.01325 bar
1ft=121in 1kg=2.201b 1 pint = 2 cups 1 mmHg = 1 torr
lyard=3ft dsdg=1lb 1gt=4cups
1 mile = 5280 ft 1ton=907.2kg | 1gallon=4qts
1lin=254cm S46mL=1qt
1yd=0914m 1L=1.064qt
1 km = 0.621 miles
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Appendix 3: Formulas

Data Sheet

Emirate Siandardized Tesi EmSaT o=

Logarithms:

1 x=logyd & b* =4

2 logx = log,,x

Inx = log.x

inx = log.x

logy(AB) = log,A + log, B

A
logy (E

logy AP = p log, A

) = logyd —logy B

Exponential Equation:

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

Compound Interest Equations:

il
Compound interest: A—P('I + r) P = present value
n

Continuous compound interest: A= pPe'

A = future value

r= annual interest rate

t = time in years

n= frequency of compounding per year
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Vectors:

| I I
=1"ISF
=
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The Emirates Standardized Test

v =ai+ bj

i is the terminal point (1, 0)

] is the terminal point {0, 1)
u has initial point (%, y1) and terminal point (x;,
¥z

u = (xz-xa)i+(yz-y1)
v has initial point (x;, y:) and terminal point (x,,
¥z

ve{Xa— X1, Y2 — V1 )

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

formula
lv| = Va* + b*

Dot product vectors:

‘uev=aqaa,+bb,
u=ai+bjand v =ayi+ byj
u={a, ,by)andv={(a,.b;)
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Angle between vectors:

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

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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Limit Theorems:

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

1 | ftme=c for any constant ¢

T—n

limr=a
T

lim(f(x) + g0)] = lim f(x) + lim g(x)

limlf(x) = g0l = lim f(x) = lim g(:)

Lf_?':; f=¢ iT: Flx)for any constant ¢

tim{f (g ()] = lim f(x) - lim g (x)

It el i li 0
9t " lim - oS ong s [ma () #
X=a

"
if_i:‘l‘éif[x} | = L{(:ﬂ j'{x}] far any positive integer n

i 7 = i

far any positive integer n. (if n is even, then limf (x ) must be positive,)
X=+(1
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Aritmetic Ay =@y + (=—1)+d

Geometric iy =5 ity PP

nfdy + i)
oty -_——

{a+b)"
R i o

Bionomial =

G =—forr=012..mn
e r!l[n--?‘}'.}l

Conics:

nCpa"B? + L0 a1 b+ L Coa b

Distance d = (x:—x;)° -E-t’:l-fz—}’ﬂl1

Xy — X
Midpoint [:1_2' i

s

¥y ; }'2}

Circle (x—hP+ (y—kPF=r?

Herizontal Major Axis

Vertical Major Axis

(x—h)? =dply—k)
Vertex: (h, k)
Facus: (h, k+p)
Direcrix: y=k—p

Parabola

{x=h)?

a2

Standard form: % =
Center: (h, k)

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

Feci: (h + ¢, k)

1

Ellipse

(y— k)2 =4plx—h)
Vertex: (b, k)
Foeus: (h+p, K)
Directrix; x=h —p

— ke
Standard form.'f‘x—u::L +

Center: (f, k)

Vertices: [k, k + clwhere ¢ = a® +
B

Endpoints of minor axis: (A £ b, &)
Foci: (i k £ )

(y=—ky®

2=
il

{x=h)*
."I:]

[y=k1* _
FE 2

Standard form:
Center: (h, k)
Vertices: (h £ a, k)

Foci: (h, & + ¢) where ¢* = % + b*
Transverse axis: v = &

Asymptotes: y = £ % (x—h)+k

Hyperbola

o .

ad b

Standard form:
Center: (h, k)
Vertices: (h, & £ a)

Focit (h, k + c) where ¢ = a® + b*
Transverse axis: x = h
Asymptotes:y = + % x—h)+k
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Statistics:

MNarmal
Curve
Distribution

about GE%

T
wbout 95%
about 99.7%

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

Standard

Deviation s Jlr(’ﬁ —u)? + (xy — @)+ (x, — p)?
n

nXxy —(Xx)(X¥)
JInExt =~ @x? |5y - @37

r=

Correlation 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

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

Fora 2x2 System:

¢y b a4 G
ax + by =¢ o G gz_ _ % <
32x+b2y:C2 _131 b| i ‘

‘,32 b, a b

For a 3x3 System:

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