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A plant in Jubail is developing a high-temperature resistant ceramic material
based on titanium oxide to be used in furnace linings and solar power plants. To
check the consistency of the composition of this oxide from two different
production lines, the quality control department analyzed three pure samples and

obtained the Following data:

Mass of O (g) dlis Mass of Ti (g) dis diy]|
20 3.0 A
3.0 4.5 B
4.0 6.0 C

.0 =16 g/mol .Ti = 48 g/mol :du sl dlgall JiSIl ol juicl
€0 g Ti o 2=lg Syal dll Cuwidl g3 WLkl 0de pcai Jo @
CawSYl 13g) diSoo dlgl dopo bl lo @
Assume the approximate molar masses: Ti = 48 g/mol, O =16 g/mol.
e Do the data support the law of definite proportions for a single compound
of Tiand O?

e Whatis the simplest empirical formula of this oxide?

The data do not support the law of definite | .doll cuuwll Hg3l8 WLl pcai ¥

proportions, and the likely formula is Ti,Os. .Ti20s o dlaizwal| duallg (A
The data support the law of definite proportions, | .doll cuwll ¢gil8 WUl ecas ®
and the likely empirical Formula is TiO.. .TiO, o dlaiowall dl g3l depallg

The data support the presence of two different U.u.%).o S99 wblbdl s %

compounds, TiO and TiO, . .TiO2 g TiO leoliuog ualiswe

No conclusion about the law of definite | ygild pe e 6[; el oSay ¥
proportions can be drawn without knowing the | Bl dSyeo 9> duldl cuwdl | (D

ionization energies of titanium. - poxiluil) USUI

ibgll aluallg aglell slialgi



32:’.1:5:55 4 f: g-o-u
. NSMO
dl.dl Jlgull

&l § Lo yais) give phi pising oLyl Olbdiue 31 § S99l wibll 8329 3
3ol ad] ) lid Ll gal 3929 il Blybo Jalo ygbl aumall 315 dg>31 polaiel
098l 13 Jgo wbildl yasy Whg X
80 olun X~ gl JisIl sasll o
(9) dowy WligySIdl sac o.oﬂST 6lgil @ Olgyigudl dac @
S(p, n,e) cuwiydl Je il 3o @ e uligysIZlg N Wligyigullg p ligigyll slaci Lo
In the nuclear medicine unit of a hospital in Riyadh, a radioactive isotope of
an element is used to trace drug uptake in the body. Mass spectrometry
shows the presence of a negativeion,denoted as X~,and here are some data
about this ion:
e The mass number of ion X~ is 80
e The number of neutronsin the nucleus is greater than the number of
electrons by nine (9)
What are the numbers of protons p, neutrons n, and electrons e in this

isotope, (p, n, ), respectively?

35p, 45n, 36e (A
36p, 44n, 35e (B
35p, 44n, 36e (C
34p, 46n, 36e (D

ibgll aluallg aglell slialgi




f: NSM(.')

AT NE]

degozno e doisy Bogy dorsiwi sl SV elailo

oo 82165y Jasll o diSal Gl diilessll slgall oo
pa3iwd s3I (Ge) pguiloyll yaic dlgall 030 ¢
dyigysIl yilgallg wMogall oluil deluo §

S9Nl Joazll § pasileyall @890 | L
W1 guall o %l (Joge dui paisS walbasg
Sponiloyall asis 18y Jied of Jaioall jut (o dilisyal

Your smartphone, which you use daily, relies on a variety of chemical

elements that enable it to function efficiently. Among these elements is
germanium (Ge), which is used in the manufacture of semiconductors and
electronic circuits.

Considering germanium’s position in the periodic table and its properties as
a semiconductor, which of the following compound formulas is unlikely to

represent a real compound of Germanium?

GeHas (A
GeS: (B
GeO: (C
GeF3 (D
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Argon, Ar, has a higher relative atomic mass than Potassium, K, but appears

beforeitin the Periodic Table.

Ar

C.L"S.)g.)Jl dg.\.?\“ Lg rog.unbg.m LJAS 09.?_;2“ ab)! puu (RYPeY)

Why is Argon listed before Potassium in the Periodic Table?

eoswligdl o J8I wlgyigy Je 9238l Ggimw "
Argon has fewer neutrons than Potassium
eormligl oo yiST ©ligyigs Je vo=2)3l Soimu ®
Argon has more neutrons than Potassium
eoswligd! o J8I wligigp Je 92)38l Ggimw "
Argon has fewer protons than Potassium
Poswligl] oo HiST Wligign Je o=yl sgimy o
Argon has more protons than Potassium.
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Which of the Following ions would have the most unpaired electrons?

Mn? (A
Ni** (B
Ti* (C
Cro* (D
ouddl J1gudl
Sdol L3la 58l yghy YWI wlSyall
Which of the Following compounds exhibits the strongest ionic attraction?
Lil (A
NaCl (8
MgF, (C
KBr (D
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Using the electronegativity (EN) values in the table below:

EN
Element
O 35
N 3.0
C 25
Te 2.1
Sn 1.8

these fFour oxides:

0631 Jgazdl § (EN) dilwg 901 @i plasiuwly

CdJ I dsy)dl awlsHl § dubdll 2135 Cuns bulgyl) pusuall cuiyill Lo

Which is the correct arrangement of the bonds by increasing polarity in

CO2, NOz, Sn0O2, TeO2
dubd 83l b yisYl
least polar most polar
NO; < TeO2< Sn0O2 < CO2 (A
Te02<CO2 < Sn0O2 < NO2 (B
CO2 < NO2 < Sn0O2 < TeO2 (C
NO; < CO2< Te02< SnO2 (D
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Match the particles in the First column with the types of internal bonds they
containin the second column, then choose the correct answer.
Note: There may be more than one correct match.
Column (1) (1) dg0=ll Column (1) (I1) >go=ll
Particles & lowwsll Type of bond dmlylggs
a) CaCl, _ dignl
[
b) C,H, lonic
¢) CuSO, droolu
ii Covalent
d) CCl4
e) NHat dyin iy
iii Coordinate
F) CHa
g9) Mg(OH): M dal
h) NaCl iv Triple bond
iv i i i
a ce b,d,e g, 3,¢, h (A
b e b,c,d,eFfq, 3,¢,g,h (8
g d b,cd, 3,¢gh (C
C b b,d, e h, 3,h (D
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You have the following quantities:

a) Number of electronsin chloride ion.

)
b) Number of electrons in calcium ion.

c) Number of electrons in potassium ion.

)
d) Number of electrons in sulfide ion.

Which of the above quantities is equal to the number of electrons in argon

atoms?
Quantities a and d only. Lidd sa gl (A
Quantities b and c only. L b sl (B
Quantities a and c only. Lidc ya gl (C
All of them. leman (D
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1. Two objects are identical in shape and volume but differ in density. Both objects were placed in still

water and became completely submerged.

el LI 83 @uzll Je 15T gabll 668 (A)
The buoyant force is greater on the object with higher density.
J531 &SIl (83 @uzll Je 5T galnll 63 (B)
The buoyant force is greater on the object with lower density.
oraml e digluio gahll 699 (@)
The buoyant Force is equal on both objects.
ol glall JI oy s3I @l e 5T galnll 698 (D)
The buoyant Force is equal on both objects.
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2. A motorcycle covers the first half of a certain distance with speed v;and the second half of the
same distance with speed v,.

What is the average (scalar) speed of the motorcycle over the entire journey?

it A)
2
VU
172 (B)
v, + v,
N (@
2V4v
1v2 (D)
v+ v,
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3. Two identical containers are completely Filled with water of density po = 1000 kg/m3. A piece
of wood of density 900 kg/m3 is gently placed in the First container, while a piece of wood of

density 800 kg/m3 is gently placed in the second container.

Which container has the greater weight?

Jodl
(A)
The First container
Jull
(8)
The second container
gbwdbo oeleddl g
i (@
Both containers are the same weight
25T lgijg wuins dald dy 3l elegll
i (D)
The container contains the heavier piece of wood
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4. A cube has a side length of [ . What is the magnitude of displacement of an ant that moved from

point A to point G via the path:

A->B->C -G

N (A)
21 (B)
V3 ©

2 (O)
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5. A particle is thrown vertically upward with an initial velocity of 60 m/s .Find its average velocity

during 10s from the start of motion, neglecting air resistance, using g = 10m/s?

10 m/s (A)
16 m/s (B)
20 m/s (@)
26 m/s (D)
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6. During an experiment to measure the dimensions of a sample, a student decided to convert the
unit of measurement from meters to centimeters when recording the length of the object. Which

of the following statements correctly describes what happens when the unit is changed?

82> gll i douis Johll lguas diiljuall daydll yiseis
(A)
The physical value of the length itself changes because of changing the unit
2 LS did el doudll L85 lodw dwléoll daSI| il
i (B)
The measured quantity changes while the numerical value remains the same
833201 53290 lidg 76t dy> 1)l dagill o) guuds diflyseall dias)l s
. . . . . (©)
The physical quantity remains the same, but the numerical value changes according to
the new unit
dpwluol duoS o 4 ditiio duoS puas Cusu diiljuall duasll i yism
The type of physical quantity changes, becoming a derived quantity instead of a )
fundamental one
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7. A body has a mass of m = 2.0 kg and a density of p, = 800 kg/m3. When it is Fully submerged in a

Fluid, its apparent weight becomes half of its weight in air. What is the density of the Fluid?

200 kg/m* (A)
400 kg/m® (B)
600 kg/m?> (C)
800 kg/m* (D)
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8. The fFigure shows the position-time (x-t) graph of a body moving along a straight line. Which of

the following statements correctly describes the motion of the body?

A
X
0] : >
w290 g)bwis @l &y (A)
The body moves with positive acceleration.
o )by pauzll &y (B)
The body moves with negative acceleration.
5.0 Solwd de yuy puuzll &)=y (@
The body moves at zero velocity.
Jio8l dbiss olail puall ¢y (D)

The body moves toward the origin.
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Carbon is a crucial element on Earth. It gets transformed from one form to another, and it flows
constantly between various reservoirs. For instance, when oil, a fossil fuel, is burnt, carbon is
transformed from liquid hydrocarbons in the geosphere to carbon dioxide gas in the atmosphere. This
gas can then move from the atmosphere into the hydrosphere by dissolving from the air into the
ocean.
which of the following would cause a net Flow of carbon out of the atmosphere due to processes

occurring in a forest ecosystem?

The respiration rate of soil organisms increased.

A dyyil § 6392gall dadl O g puaiil] J3so 31551131
The combustion rate of forests increased

° bl glhis! Jise slajl 13l

c The decomposition rate of leaf litter increased.

db8lwiall §lgdl S Jiso sl3jl 131
The growth rate of trees increased.

ol gai J3smo 3135131
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A scientist is researching plant growth in a greenhouse. She is aiming to produce fast-
growing plants that can be used for the production of carbon-neutral biofuel. She is

concerned that her greenhouse is getting too hot from too much light. She decides to

shade the greenhouse with coloured translucent plastic sheets. What colour of

sheets should she choose to reduce the overall light energy entering the greenhouse,

while maximizing plant growth?

A B C D
eS| §2)3l Jlaspll cunlio oS ool @l
Green Blue Orange Any colour will do

25
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DNA is the molecule that allows information to be passed from one organism to its

offspring. The following diagrams represent the components of a nucleotide.

Nucleotides join together in pairs to form DNA molecules.

S 3salSoull ©ligSal pumall Cuinll ausgy Wloguyll o sl

Which diagram shows the correct arrangement of components for a nucleotide?

A B C D
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During meiosis, the cell undergoes a series of precise changes in chromosome structure and
centriole number. A researcher examined a cell in Anaphase Il and found that it contains 12
chromosomes resulting from separated sister chromatids.
What is the number of chromosomes and the number of centrioles in a cell of the same

organism at the end of Prophase I?

12 chromosomes, 4 centrioles O30 30 4 Logwgogy$12 A
6 chromosomes, 4 centrioles O30 30 4 . OlogwgogyS6 B
12 chromosomes, 2 centrioles 3030 2 logwgegs12  C
6 chromosomes, 2 centrioles 3590 2 logwgeg)$6 D
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It was observed that a population of Hydra, Iabeled (A), died when oxygen levels decreased in
the environment where they lived due to a large increase in algae. Meanwhile, individuals of
other Hydra populations of the same species survived in other environments where oxygen
levels had also decreased because of algal growth. What is the most likely reason for the failure
of population (A) to survive?
They reproduced sexually, which led to .
A o Sull goill poiss J] s3 Lo iz 1S <l
reduced genetic diversity B
They reproduced by budding, which

8 iz lglilas J] 31 bo 1oyl 5l cols
caused them to be genetically identical 2 lgbiled ] s eyl 2

C  AdultHydra usually do not reproduce 83le dalll |)augll S5 pac
They competed with algae for the

D )élgxallcliilldcqwlgoww
available food
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Paclitaxel is used to inhibit the growth of cancer cells by affecting the function of spindle
fibers during cell division. The table below shows the effect of paclitaxel concentration on
the number of dividing meristematic cells in onion root tips. What is the percentage of

division inhibition when paclitaxel is used at a concentration of 0.5 mg/mL?

pluisdl dl> § bl sae JawSldSWI 545,3 (mg/mL)
Number of Cells in Mitosis||Paclitaxel Concentration (mg/mL)
70 0
35 0.
7 0.5
A B C D
10% 50% 80% 90%
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The diagram shows a partially plasmolyzed plant cell.

what is found at Z2?

Air clgo
Solution X X Jgl=wall

Solution'Y Y Jol=wll
clo

o O ® >

Water

30



e El”gi? ; (+WoVIIM
: NSMO

Ministry of Education

- GlaglogySl sae yian duall )95 JM2 9 d) yin dyds 6y90 JWI JSiwl Jioy -8
$619G1oM U510 & wlasilogSll sasl puo Jgaall & o o]
The diagram represents the cell cycle of a human cell. During the cell cycle the number of
chromatids changes.

Which row is correct for the number of chromatids in M, G;, and G.?

G2 Gy M
A 92 46 46
B 92 92 46
C 92 46 92
D 92 92 92

31



....
[ N ] o ° o [ X J .
oo, et Mawhiba
—=lla e el ol dwwho

Al il ajljg ElaYlg i mga U allsyg

- f KING ABDULAZIZ AND HIS COMPANIONS
MInlStfq of Education FOUNDATION FOR GIFTEDNESS AND CREATIVITY

o, .-:::: a_x.QQ_n




g-O-LLY
NSMO
aglall L ualg]

ibgll iludlylg




