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In the chemistry laboratory of a secondary school, a student wanted to

measure the density of pure agarwood oil to verify its quality. He poured
0.0117 L of agarwood oil into a container, and the total mass became 0.1328
kg. Given that the mass of the empty container is 124.1 g, what is the density
of the agarwood oil?

(Significant Figures rules should be taken in consideration.)

0.74 g/mL (A
0.744 g/mL (8
0.74 g/L (C
0744 g/L (0
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Saudi Arabia's crude oil reserves are estimated at approximately
267,000,000,000 barrels. How can this number be expressed in correct

scientific notation?

Juoy 2.67x10°
(A
2.67 x10° barrels
Jroyp 267 x10™
(8
26.7 x10™ barrels
Jrop 267 x10"
(C
2.67 x10" barrels
Jroy 0.267x10%
(DO
0.267x10" barrels

Lihgll cilyalylg aglall sluolgl



::’.5,2:;:3;?:: 1y mgo q-OLLY
Berucs Mawhiba NSMO

SJUI Jlgadl

ol Cuale 13] Bogy 8Mowall olwall ¢po 450,000 M Ljliy Lo Gaiinl| duli dlavo guids

SEogy dxiioll olyall dis’ o oS .1 g/mL o cloll dstis
Al-Shuqaiq desalination plant produces approximately 450,000 m*® of
desalinated water per day. Given that the density of water is 1 g/mL, what is

the mass of the water produced daily?

45 Mg (A
45 Gg (8
450 Mg (C
450 Gg (0
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In the NEOM green hydrogen project, the permeability of electrolysis
membranes is characterized by the permeability coefficient, denoted by L,,.

It can be calculated using the following relation:
|74

L,=——
P A-t-AP

where (V) is the volume, ( A)is the area, (t)is the time, and (AP)is the
pressure difference expressed in N/mZ%. What is the correct expression for
the unit of the permeability coefficient using the base units of the

International System of Units (SI)?

m2s.Kg" (A
m2s".Kg" (8
m?.s".kg"’ (C
m?.s%. kg™ (D
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A resting adult requires approximately 0.240 L of pure oxygen per minute

and breathes about 12 times per minute. If inhaled air contains 20.0%

oxygen by volume and exhaled air contains 16.0% oxygen by volume,

perform the necessary calculations to determine the volume of air per

breath. Express your answer using the appropriate number of significant
figures.

(Assume that the volume of inhaled air is equal to the volume of exhaled air)

500 mL (A

5.0 x10° mL (8

5.00 x 10? mL (C

6.0 x10° mL (D
6
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During a field visit to an old bridge, students observed a change in the color
of iron and the Formation of a brown layer on its surface over time. The
teacher discussed with the students whether this change represents a
transformation in the type of atoms involved or a change in the way the

atoms are bonded.

Which of the fFollowing scientific explanations describes this change most

accurately?

603> whyd dl waadl wlyd Jg=i (
A
Iron atoms are transformed into new types of atoms

Bl J| lggmig ily 3l clais

Atoms disappear and are converted into energy

(8

lgegi yiRi 99> WhH I udyi yises
The arrangement of atoms changes while the types of atoms remain (C

unchanged

lg@)l (§ 23]l Lgd
clogll § 2 0l9 ©

Iron dissolves in the air
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During a visit to a water treatment plant, students observed a water basin to which
a substance with a distinct purple color had been added. After a short period, they
noticed that the color gradually disappeared without the Formation of any visible
precipitate or noticeable gas. Later, during a discussion, one student wrote in his
report: “The disappearance of the color indicates that a chemical reaction has
occurred.” The teacher wanted to evaluate this conclusion from a scientific
perspective related to the representation of chemical reactions. Which of the

Following statements provides the most accurate scientific evaluation?

BlouS Jelad] Jutad (93 duws dihsile e dainy di¥ SIS jué cuogll
The description is insufficient because it relies on a sensory observation (A

without representing the reaction chemically

The description is correct because it mentions a change observable by the (8

senses

caly ol jle ooy ol amu Jelasdl oY pusuo e Cuogl
The descriptionis incorrect because a chemical reaction must be (C

accompanied by gas evolution or precipitate fFormation

Jelail) dsleo S byuin 3 di¥ JolS wuogll
The description is complete because writing a chemical equation is not (D

required to represent a reaction
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During a safety training session on fertilizer storage, students heated solid

ammonium nitrate NH.NOjs. Gas evolution was observed along with
condensation of water vapor on the container walls.

Students were asked to express this reaction using an accurate word

equation.

Which word equation correctly represents this reaction?

cloll )l + oimpis ——  pguigedl Ol “
Ammonium nitrate —— nitrogen + water vapor
elall )l + pazgyudl 3uusT U +—  qaousT+ pguigedl Wiy ®
Ammonium nitrate + oxygen — nitrogen dioxide + water vapor
0129020 + ouzoyill ST Jol  +— uzsT+ pgiigodl ol "
Ammonium nitrate + oxygen — Nitrogen monoxide + hydrogen
clall )l + gyl S apus] e pouigoll Ol o
Ammonium nitrate —— Dinitrogen oxide + water vapor
9
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At the drinking water purification plant, engineers observed that the
addition of FeClssq solution of iron chloride to the water, and then the
addition of NaOHq sodium hydroxide, led to the Formation of a brown
substance that was deposited at the bottom, which helped remove

impurities.

The students wanted to represent what was happening chemically before

making any balancing.

Which unbalanced symbolic equation accurately represents this

interaction?

FeCls @q + NaOH@q — Fe(OH); + NaCI(aq) (A
Fe s+ NaOH@Eg — Fe(OH)s (s (8
FeClsaq + 3NaOH@qg — Fe(OH)s s + 3NaCleq (C
FeClsaq — Fe + Clyg (D

10
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In line with the industrial transformation witnessed by the Kingdom of
Saudi Arabig, research laboratories are increasingly focusing on the study
of inorganic compounds with unique properties. One such compound is
tetrasulfur tetranitride (N4S4), which can be synthesized by reacting disulfur
dichloride (S:Cl,) with ammonia gas (NHs), according to the Following

unbalanced chemical equation:
S,Clo + NHs = N4Sa + NH4Cl + Sg

3l Ligodl jlal 322l Joleoll dagd Lo Jelatl 130 § disll bhas ogild @iy (5
Sdousuo pl)l buwl digjge dsleall Joy

To satisfy the Law of Conservation of Mass in this reaction, what is the
stoichiometric coefficient of ammonia that balances the equation using the

simplest whole numbers?

12 (A
14 (8
16 (C
18 (D
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CaO) + H,O — Ca(OH)z(aq)

1853 BlasS lhyios Jeladl 130 cyuos ells 3o dio iy
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During the summer training of Olympiad students at a building materials

Factory, they witnessed two key stages in the production of lime used in
construction.

In the First stage, calcium oxide is obtained, and then in the second stage,

water is added to this compound to Form a new compound used in painting

and wall treatment.

One student wrote in his report that the second reaction can be

represented as:

CaOyg) + H20() — Ca(OH)zaq)
Then, he was asked to classify this reaction in a precise chemical manner.

What kind of reaction is this?

Decomposition ¢lsai (A

Replacement JM>| (8

Combustion glyi>l (C

Formation (g (D
12
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During a field training session For chemistry students in a workshop simulating
industrial conditions, the students were asked to study the behavior of metals when
exposed to reactive gases at elevated temperatures—conditions commonly
encountered in metallurgical and thermal industries. In one experiment, a strip of solid
magnesium, Mg, was secured inside 3 heat-resistant glass tube and heated until it
became incandescent. A stream of oxygen gas, O, was then passed through the tube.
The students observed that the magnesium burned with an intense bright glow,
Forming a fine white powder that deposited on and adhered to the walls of the tube.
The reaction stopped when one of the reactants was completely consumed. The
students wanted to describe what occurred using an accurate chemical representation
that clearly indicates the reactants, the products, and the type of reaction. Which of the
Following options gives the correctly balanced chemical equation for this reaction, and

how is the reaction classified?

2Mggs) + Oz — 2MgOQyy @
Decomposition and Replacement JM>|g ¢lsas
2Mggs) + Oz — 2MgOyy (8
Formation and Combustion  §ly=lg (pgss
2MgOy) — 2Mg(s) + Oxg) (C
Replacement and Combustion  glyi=lg JM=|
Mg + 2H20() — Mg(OH)az(aq) + Ha(g) ©
Decomposition and Replacement JMolg ¢lSas
13
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CuS0,, Fe, HF, and CH;OH

In 3@ practical chemistry class, students were asked to identify four laboratory

These substances were placed in beakers containing distilled water, and two
electrodes connected to an electric lamp were inserted into each beaker. The

students recorded the results in the table below:

(Jwogill) 6elal (d=dlg ogll) yehall U»kll
Lighting (Conductivity) Appearance (color and condition) The beaker
laz digd 5ebs] Slo §5l Jglo a
bulb glows very strongly clear blue solution
ocls| a>gi d ool paae Jilw 2
bulb does not glow colorless liquid
ocls| a>gi d &LaJIL_géJﬁum ddloy dibo 63lo a)
bulb does not glow Gray solid at the bottom
disls 6cls) ool paae Jilw @
bulb glows dimly colorless liquid

beakers (1, 2, 3, 4)?

S(43.2.1) puodsl § 3lgall pusuall cuiill 9o Lo iJgandl § @bl Je £l

Based on the data in the table, what is the correct order of the materials in

pae SJWI Jlgudl
') o dlgo g_gJTULc Gyl oMbl o b (didesll cluausIl dia> §

(4) 3) (2) (1)

HF Fe CHsOH CuSOq4 (A
CHsOH CuSOq4 HF Fe (8
CHsOH Fe HF CuSO. (C

Fe HF CuSOq4 CHsOH (D

Lihgll cilyalylg aglall sluolgl
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The diagrams below show particulate models of Four different ionic
compounds after they have dissolved and fully dissociated in water. Study
the symbols and charges shown inside beakers (I, II, Ill, and V), then
determine the order that correctly matches each letter (3, b, ¢, d) with the

beaker it represents

podgall 3)gls 6 el wlyo o
Sodium Chloride Barium Nitrate
porusitall Oy S ” poruligdl ©ligy)s (C
Magnesium Sulfate Potassium Carbonate

Lihgll ciludlyllg aglall slualgl

(V) yuls () els (I uls (Nools
Beaker (IV) Beaker (l11) Beaker (I1) Beaker (1)
(c) (d) (b) (@) (A
€) (c) (d) (b) (8
(b) (c) (d) (@) (C
(c) (b) €) (d) (0
15
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KAISi3Osgs) + H2CO33q) + H20¢ = Al2Siz05(0OH)4) + HaSiOaaq) + KHCO3(aq)

The weathering of Feldspar (specifically orthoclase KAISisOs) is a basic
geochemical process that occurs in nature. Carbonic acid reacts with the
solid Feldspar mineral, leading to the disintegration of its mineral structure
and its transformation into clay (kaolinite Al.Si.Os(OH)4) and dissolved ions
according to the Following equation: (The equation is unbalanced)

KAISi3O0gs) + H2CO3(aq) + H20O() = Al:Si205(0OH)4) + HaSiOssq) + KHCO35q)

Sdas)l 030 § d2yiiall ©ligHl Lo

What are the spectator ions in this process?

SiO44_ (2q) » H+(aq) ’ K+(aq) (A

HCO5 g (8

HCO3_(aq) ’ K+(aq) (C

Si044_ (2q) H+(aq) ’ K+(aq) ’ HCO3_(aq) (D
16
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When aqueous solutions of ammonium sulfate and barium hydroxide are
mixed in a test tube, the Formation of a white precipitate and the evolution
of a gas with a pungent odor are observed. Which of the Following net ionic

equations accurately describes all the chemical changes occurring in this

Lihgll cilyalylg aglall sluolgl

Ba* aq + SO4”"aq = BaSOa) (A

NH4" aq + OH aq) = NH3 (g + H20y) (8

2NH4" ag) + SO4%(aq) + Ba** (aq) + 20H (aq) — BaSOa4 () + 2NHs3 g + 2H20) (C

2NH4" o + SO42_(aq) + Ba%* (aq) + 20H aq) = BaSOa4 ) + 2NH4OH (5 (D
17
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An iron rod was placed on a sensitive digital scale in 3 humid environment,
as shown in the image. After a period of time, the fFormation of a rust layer
(hydrated iron (lll) oxide) was observed on the rod. Which of the following

statementsis correct?

[ 7509
|

k |

22l JST s 75.0 g ¢po JB1 g lwall 818 oo
The scale reading will become less than 75.0 g due to the corrosion of | (A

iron.

A=l o Gaziuwl 39 §éi 3 éslall ¢¥ 75.0 g die dipli delyall auiw

The reading will remain constant at 75.0 g because matter is neither | (B
created nor destroyed.

2aadl o d9US J8lg diio 8300 Tauall ¥ 75.0 g oo JST ¢yliaedl 82,8 auaiin

The scale reading will become less than 75.0 g because rust is a brittle | (C

material and less dense than iron.
clogll puouST go sl @3 kol dowis 75.0 g o ST olisall 82l puoin
s

The scale reading will become greater than 75.0 g as a result of iron

(D

atoms combining with atmospheric oxygen.

18
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Sdoysuo dlll lhlell 51 (CO2) a1l 3uwsT U jle 0 44.0 g
You have two sealed containers. Container (1) contains 8.0 g of helium gas,
and container (2) contains 44.0 g of carbon dioxide (CO.) gas. Which of the

Following statements is correct?

(2) elegll § Oyl 33c Wb g0 (1) elegll § WHAI dae

The number of atoms in container (1) is twice the number of molecules | (A
in container (2).

51 il ¥ @dgall go ST sae Je (2) slegll sgisy

Container (2) contains a larger number of moles because its massis | (B

greater.
sl go didgo dac 0¥ Jel 0gS5 ol waz (1) slegll § jlell LS

The density of the gas in container (1) must be higher because its mole | (C

count is double.

() elegll & He b3 3ac lolad ggluy (2) slegll § CO> wliysz dae
The number of CO, molecules in container (2) is exactly equal tothe | (D

number of He atoms in container (1).

19
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The composition of sand in Saudi Arabia varies by source, but high-quality industrial
silica sands—especially those used in glassmaking—generally have high silicon dioxide
(Si0;) and low aluminum oxide (Al.Os) and iron(ll) oxide ( FeO) content.

9 (AP*) pgsiogll 150% g (Si) (oSeluw 42.08% :diliS] ol Je sgimd Joyll oo dise ol 323

.(Fe*) xua> 0.15%

A sample of sand was Found contain the following mass percentages: 42.08% silicon
(Si), 1.50% aluminum (AI**), 0.15% iron (Fe*")

:doysuall o FeO o Tmol ] duus Al,05 ¢ 510, J ddgall il Jg= dJWl ©lybll oo @T das
Determine which of the following statements about the molar ratios of SiO, and Al,O;

relative to 1 mol of FeO are correct:

Statements Ol
a) The sample contains approximately 557 oo 557 mol L"J|9.> Se diusl| Sgid (@
mol of SiO; per 1 mol of FeO FeO (o 1 mol JJISio,
b) The sample contains approximately 10.3 oo 10.3 mol k._.!|9_‘> Je du=ll g1 (b
mol of Al,O; per 1 mol of FeO FeO (o 1mol JsJ Al,O;
¢) The molar ratio of Al atoms to Fe atoms Fe wlhd JI Al ol ddgall duwill (c
(Al:Fe) is 10.3:1, and thus the molar ratio of OT oz JWbg « 10.3:1 sglud (Al:Fe)
(Al,05:FeO) must be 20.6:1 S9lu (Al0s: FeO) J dilgall dumill (955
20.6:1
d) The sample contains less than 1 mol of oo 1 mol o Jai Je dusll sgixs (d
SiO, per 1 mol of FeO FeO ¢ 1 mol JSISIO;
Answer choices: 3l bl
All statements are correct dousuo Whlell gros (A
Only statements a and b are correct olisusuo biad b g a L=l (8
Statements 3, b, and c are correct dousuo C g b g a wlylbs=ll (C
None of the statements is correct dousuo 6)lue @Tdb.muu._d (O
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- CO(NH.), diyj=ll depall dl (ggude wiSyo bygull
Urea is an organic compound with the molecular Formula CO(NH.), .
1.68 x 10% g Solwd bygdl o dine dlis
A sample of urea has a mass of 1.68 x 10% g
(0) cuzuns3lg « (N) guzgyinilly + (H) gazg)uglly (C) 0ensIl o JS @3 sac lo
¢olbsall b)gull diuc § 839290l
What is the number of atoms of carbon (C), hydrogen (H), nitrogen(N), and
oxygen (O) present in the sample?
9l B30 00 4T gl B>l By Hluis| US plasim] Sey 0Lsl dusdgo diSanll Ol
ENTPRELMETEL
The possible answers are given below. Each option may be used once, more

than once, or not at all.

Hlus ¥l bl >ae
Option Number of atoms
3 1.69 x 102
b 3.38 x 102
C 6.76 x 10%¢
d 2.80 x 102
Answer choices: 3l bl
09S 0429) 0 0429 S|
Carbon (C) Hydrogen (H) Nitrogen (N) Oxygen (O)
d C b a (A
a b a C (8
b 3 d b (C
F C b F (D
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o0 1420 g e A 3)sldll o 254 g (sgimy kit a3)9lS X S5 yaic JXid
291801 o 214 g e B 29)glsdl 0 32.6 g Sgizug yolsl]
A metal X Forms two different chlorides. 25.4 g of chloride A contain14.20 g
of chlorine and 32.6 g of chloride B contains 21.4 g of chlorine.
Slais| HisYl dodl guall Lad idiglwio uSyall go JS 3 sl paisll JiS cols 13]
Coolsl
IF both chlorides contain equal masses of the metal, what is the most likely

empirical fFormulas of the two chlorides?

CoCl, CoCls (A
NiCl,, NiCla (8
FeCl, FeCls (C
ZnCly, ZnCla (D

o9 iasllg JWI JIgul

02938l 90 6)3 3.01 X 102* e CoHr, oo dine S

A sample of CsH. contains 3.01 x 10%* hydrogen atoms.
Cdiy=ll ASJI disdl Log (disll 030 § 9ol Wh dac bo
What is the number of carbon atoms in the sample, and what is the total

mass of the sample?

Total mass (g) dusII dlis)| Number of carbons atoms ¢,g1,Sl @l 3¢
56 1.50 x 10%* (A
84 2.51 x 1023 (8
168 3.01 x 102+ (c
35 1.50 x 102* (©
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612% g (N) =gy 121% g (P) jgawgd 26.7% dlisSIl il Je bo Syo iz
.348ghﬂ0|§9hﬂ&g9a”dﬂﬁb.«])J&S
A compound contains 3 mass percentage of 26.7% phosphorus (P), 121%

nitrogen (N), and 61.2% chlorine (Cl), and its molar mass is 348 g/mol.

Which of the Following statements are correct?

Cdousuo &l Olylell o sl

Statements

olbell

3) The empirical Formula of the compound is

PNCl..

PNCL, o Syall dJ§3l depall (@

b) The molecular formula must be an integer

multiple of the empirical formula.

Busuo Laclido dyjall dawall (65 ol wsu (b
A3l dapall

c) The molecular Formula PsN;Clg is consistent
with both the percentage composition and

the given molar mass.

oo JS mo @8lgii PsNsCle dutysall dswall (c
Blhsall dlgall diSllg cuSyill dgiall Cuwdl

d) The Formula P:N.Cl, can be the molecular
formula because it has the same percentage

composition as the empirical Formula.

dopall Lo PaN.Cl dpall S5 ol Sey (d
dapal) dgtall cundll puds ellios @Y iyl
AdJg¥l

e) Any multiple of the empirical fFormula could

be correct, regardless of the molar mass.

0952 ol dJsYl depall wcbao ¥ oSy (e
ddgoll diSIl e il (A Bysuo

Answer choices: il bl
Statementsa,bandc. Cgbgauwlhl=ll| (A
Statements a and c only. bsdcgaglyl=ll| (B

Statements a,d and e.

£egdgaulhl=ll| (C

All statements are correct.

dousuo OlyLs]l &> | (D
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&b (38 AlCl - xH;0 ogiiogl¥l 3)0lS o Jlo ale § slall Gliys ae apamid dyyzi cayol
dj3 sgimall oAb elld 32y.6y31 630 jdg Glall alall go jladie b ibd @l &)l jus
331 Jgaal & Jisl calun dlisil Ol G gt ey ol clo

An experiment was performed to determine the number of water molecules in a
hydrate of aluminum chloride, AICl;- xH.O. An empty evaporating dish was weighed,
then a sample of the hydrate was added and the dish was reweighed. The sample
was heated to drive off the water of crystallization and reheated until a constant

mass was obtained. The recorded masses are shown in the table below:

Mass of empty evaporating dish 25.807¢ &)l il Gubo dis
Mass of evaporating dish + hydrate 27.061g Jlall alall + sl gubo dlis
Mass of evaporating dish + contents 26,503 A Wlgiswll + suil Gub dis
after First heating ' J Jo3l el
Mass of evaporating dish + contents 26.499 A Olbgiowll + sl Gudo diiS
after second heating ' J S pusudl

S lodl aloll 130 ol Log dsiuo Lo ioMel wloglaall plasimwl

Using the above information, what is the formula and the name of this hydrate?

Aluminum chloride dihydrate AlCl;- 2H,0 clall JUS pgaiogl8l 3g)slS (A
Aluminum chloride tetrahydrate AlCl;-4H,0 clall by pouiogl8l 3)9lS (8
Aluminum chloride hexahydrate AlCl;- 6H.0 cloll Guwlaw pgriogldl 2a)sls (C
Aluminum chloride decahydrate AICl;-10H,0 cloll 5)lise pgaiogl¥l 30)glS (D
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< (a-e) Wl o dousuall diksjll dauall o J(1-V) obisl Jgazl K] Syo el JsJ
For each compound name in the table below (I-V), which is the correct

molecular Formula From options (a—-e)?
(B3] pasiund 3 38 gl 80 oo ,iST gl Baslg )0 yus US plasiwl Soy)

(Each option may be used once, more than once, or not at all.)

V v Il I I
egsuitlall Wil (1) poloJl s (IV) paadll 3aygls | (1) juimiall duog (1) puldl O
clall dwlow clall diM5 clall Gulos clall el clall dialsl
Magnesium Lead (I1) Tin (1V) Manganese (l1) Copper (I1)
nitrate acetate trihydrate chloride bromide acetate
hexahydrate pentahydrate tetrahydrate monohydrate
3 Mn(NO3)2‘6Hzo (CH3C02)2Ld‘3H20 SnC|2‘5Hzo MnBr2-4H20 (CH3C02)2CU‘H20
b Mg(N03)2-7H20 (CH3C02)2Pb‘3H20 TnC|4‘5Hzo MgBr2-4HzO CU'HzO
C Mg(N02)2'6H20 (CH3C02)4Pb‘3H20 SnC|4'6Hzo MnBr4-4H20 (CH3C02)2CU
d Mg(N03)2-6H20 (CH3C02)2Pb‘4H20 Sn(C|Oz)2'5Hzo Mn(Br02)2'4Hzo (CH3C02)2CU‘2H20
e Mg(NO4)2-6H20 (CH3C02)2Pb SﬂC|4°5Hzo MnBr;:3H,0 (CH3C02)2CO°H20
Answer choices: A3l bl
V v [l I |
e F d C b (A
d b e a a (8
F b C e C (C
b C F e b (D
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