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a)S pasing didgsull Gbliall o 33 § Bpiniiall Giyglly dicluall gdlgall yasy
o3leall ghdg el Jlacl § dio Slatwd s3I bl jle 2l (CaCy) poul I
bl dilousil dlsleoll §9g Jelin clol) pguulSIl ap)S duodle Micg

CaCZ(S) + 2H,0( — Ca(OH)z(S) + Csz(g)

In some industrial workshops in Saudi Arabia, calcium carbide (CaC,) is used
to produce acetylene gas for welding and metal cutting. Calcium carbide
reacts with water according to the fFollowing chemical equation:
CaCZ(S) +2H,0q - Ca(OH)Z(S) + Csz(g)
dd gl dyyell dSlowll Jio dSl Ol § obwall Mgl (§ iyl drood 13kig
239 09> Jeladl olaid dojMI clall (yo duS I dposIl Ol S owiall | ey
digall )1 ale 7.0 g LgiliS’ pguuul IS0] 3 S (y0 dise 2o LLod Jelail) dojal elall dliS Lo
CdisIb 4.5 % lgiuwd dlelaio yue Clgd Je Ggid
Because saving water is important in dry environments like Saudi Arabia, a
technician wants to know the exact amount of water needed for the
reaction.
What is mass of water required to react completely with a 7.0 g sample of
calcium carbide, knowing that the sample contains 4.5% non-reactive

impurities by mass?

0.17g (A
1.88g (B
3764 (C
394¢g (D

2
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138l dsleall §99 Hz jleg NO jle o aujo Sgin
2NOQ(g) + 5H3(q) = 2NH3(g) + 2H20q)
2wl Jioi OleSll go degome il il sl § Hao o 035010 g NO (o 0¥g0 5 e
SoSao a> 9ol J] Jelail Jlass| sy
A mixture contains NO() and H;g), according to the following equation:
2NO(g) + 5H2g) = 2NHsg) + 2H20q
Initially, the mixture contains 5 mol of NO and 10 mol of H,. Which set of
amounts best represents the mixture after the reaction goes to

completion?

1TmolNO, OmolH,; 4molNHs;, 4 molH,0 (A
O molNO, 1molH; 5molNHs, 5molH.0 (B
3molINO, 5molH; 2molNHs, 2mol H0 (C
O molNO, OmolH,; 4molNHs, 4 molH0 (D
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20’5 0)18 Loj (CHa, M=16) gylixall jlé @il dacliuall Juml diproy 8392 piso §

0)23 lioj Laguuasi Vg kallg drasIly (X) Jggzo 5L Gyl Loy o it yue GOl
40s

In @ quality-control laboratory in Jubail Industrial City, methane gas (CHs,,
M=16) took 20 s to Flow through a small hole, while an unknown gas (X) of
the same quantity and under the same conditions took 40 s.

Cd pusuall elell zluiuwlg (X) jlall dgo ¢e s dJll olybl @T
Which of the following options expresses the identity of gas (X) and the
correct scientific conclusion regarding it?

ol=ll 2l (X) jlel) ddgall disdl

Scientific conclusion molar mass of gas (X)

olizall Olyjz deyw Wb Gl deju
Its molecules move at twice the speed of 32 g/mol (A
methane molecules.

It has the same average kinetic energy as 64 g/mol (B
methane.
sl § gywlg olisall go sl
i 8 g/mol (C
Lighter than methane and fFaster to spread.
Lolai dylgine diliyj> dSy>
The movement of its molecules is completely 44 g/mol (D
random.
4
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Two samples of different gases were analyzed at the same pressure and

temperature, but the data did not conclusively identify the gases. The
possible gases are: (CH4, N, Oy, CO»).

1k LS gl dio S Ol

The data for the two samples are shown below:

(ol)=) sl (i) paall
Mass (grams) Volume (liters)
32 20 A
22 5

Sosinell sgizve Jiay &3l Oljlall go o) sl

Which pair of gases best represents the contents of the two samples?

B dius]l A dig=ll
Sample B Sample A
CO; CHa (A
0> CO; (B
CHa4 N2 (C
N> 02 (D
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&8l 5y21 3lualgl Ol slac] aoliy gas Ginbi chasS yise § OMb ()i sl
e J31s clall §g9 pilll jlall goz 05 (pao> 2o (19 Jeldd go pazg)ngll jle gluy diyzd
J3b S bl Jiey guliell ball OT QM| bod .diol 6)ly> dys dic wglio 2o
B3 ol eloll )l dzliol ca Blas i e gazioll jlall ol agee pleall (18 LaS oliaill
Julsall Jias a3l whlall sl Jilgull polgg wlizall on Godll egd Je aaisi Glusl

Cd8 0 (>gy3ugll jle Wdgo dac i dojMI doysuall OlelymW (a3l ol=ll
During training in an applied chemistry laboratory as part of an Olympiad
preparation program, a team of students produced hydrogen gas from the reaction
of a metal with an acid and collected it over water using an inverted graduated
cylinder at constant temperature. The students observed that the measured
pressure represented the total pressure of the system, and the teacher explained
that the collected gas is not completely pure due to mixing with water vapor, and
that accurate calculations depend on understanding intermolecular forces and
liquid properties. Which of the following statements represents the most accurate
scientific analysis of the correct procedure needed to determine the number of

moles of hydrogen gas?

Obluadl e i 3 clall jlso ¥ Jlell jlell 098 3 8yilo JSII sl plasiwl
Use the total pressure directly in the ideal gas law because water vapor does not affect the | (A

calculation

uulﬁ.ii”éﬁ&&@l@@pw&ﬁ&aﬁbc@b@ogdﬁ|Jo_é.be|L').oCLoJ|JL">qb_6.;ba_)b
Subtract the vapor pressure of water from the total pressure because water vapor arises (B

from intermolecular forces in the liquid and affects the measurement

Jlio 5L L8313 Spaing asics S uzg) )l 08 sloll 1l Jalas

(C
Ignore the effect of water because hydrogen is a light gas and always behaves ideally
QLa| aumuai ¥ dalall (93 bad gills pgiliy Jlall jlall g5l Jlawiuwl ©
Replace the ideal gas law with Dalton's law only, without any additional correction
6
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Csill bulll e Eglud G233l
In @ small-scale industrial testing unit, students were studying the performance of
3 gas sensor inside a closed chamber containing a mixture of two gases, A and B.
The volume of the container and the temperature were kept constant,and the total
pressure of the gas mixture was measured. The students were informed that the
number of moles of gas A is twice the number of moles of gas B. During the
discussion, one student claimed that gases always behave ideally, while another
pointed out that the presence of water vapor or reduced distances between
molecules could affect the expected behavior. Which of the Following options
reflects the most accurate scientific understanding of the behavior of this gas

mixture?

0sill> ogild §9g wdgall 3ac go cuwliy il bsuall o3 B jlall baus go ST A jlall s oo
The partial pressure of gas A is greater than that of gas B because partial pressure is (A

proportional to the number of moles according to Dalton's law

ol 8)ly=dl d>ysg Io_?oJ| 03 B jla)l bsua) Bgluwo A jlall bsus 950
The partial pressure of gas A equals that of gas B because the volume and temperature (B

are constant

0938 ol @us 3 dyayasll Gljlall ¥ pgdls el Gubi ooy 3
Dalton's law cannot be applied because real gases do not follow any gas laws

Odgall dac Je pudg wlinjall w598l g95 Je basd Jil budll seis)
Partial pressure depends only on the type of intermolecular forces and not on the number | (D

of moles
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2ol Jlall sgiall . 1.00 g/mML 2 puuall clo dSUS . 110 g/mL ai8lSg dlisIb
JS) Cls e o 1.00 g Jsl=s 1.00 ppm o lele Cla o (ppm) poslall § £521.00
£l 1.00x10°g
S wsall §1.00 ppm 5155 JI Jgwosll @331 (i) )olsIl Jgloro 2> Lo @
¢ (37854 L =gll>1).dSLoYl as) pusall clo § ClaJ dyydgo lo @
household swimming pool contains 18000 gal of water. A chlorinating
solution contains 7.0% Cl, by mass and has a density of 110 g/mL. The pool
water has a density of 1.00 g/mL. The ideal chlorine level is 1.00 ppm Cl,,
where 1.00 ppm =1.00 g Cl, per 1.00 x 10° g of water.
e What is the volume (L) of the chlorinating solution required to reach
1.00 ppm in the pool?
e Whatis the molarity of Cl, in the pool after addition? (gal =3.7854 L)

Slaall ysll Jglono po d8Logl 32 pumall § oISl dy ydge
the volume of the added molarity of Cl, in the pool after
chlorinating solution addition
89 L 1.4 x107* M (A
0.088 L 1.4x107°Mm (B
125L 20X 1075Mm (C
0.88 L 1.4x 1075 M (D
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Which of the following aqueous solutions will exhibit the greatest elevation
in boiling point?

(Assume complete dissociation of strong electrolytes.)

0.10 M NasPO, (A
0.30 M Na,S0, (B
0.50 M NaCHsCOO (C
0.70 M Cy2H2,04 (D
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9.Aforce F acts on two bodies initially at rest, causing them to accelerate through the same distance
d on a smooth horizontal surface. If the mass of the first body is 2 kg and the mass of the second
body is 4 kg, what is the ratio of the final speed of the First body v, r to the final speed of the second

body v,(?

v

sz

v
b)—L =

vZf

©L=4
‘sz

@) =L =2

sz

1
2
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10.A body of mass 240kg is suspended by the pulley system shown in the figure, such that the upper
pulleys are fixed and the lower pulleys are movable(up-down). Find the magnitude of the force
F required for the body to move upward with an acceleration of 1.50 m. s~ 2. Assume that the

acceleration due to gravity is 10.0 m. $72,The pulleys are smooth and have negligible mass.

() 267N
(b) 400N
(c) 600N

(d) 800N
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11. Fig. shows the displacement of a particle going along X-axis as a function of time. The net force

acting on the particle is zero in the region
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12. A plate of mass Mis placed on a smooth horizontal surface. A block of mass m is placed on the
plate. The coefficient of kinetic friction between block and plate is y. An External horizontal Force of
magnitude (3umg) is applied to the body of mass m. As a result, the block slides on the plate. What

is the magnitude of the acceleration of the plate?

@ ()5
o ()
o (),
@ (

Zum)
M+m 9
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13. A rope that can withstand a maximum tension of 900 N is hanging vertically from a rigid support.
A person of mass 70 kg climbs up the rope. In which of the following cases will the rope break? (g =

10ms™?)

(A) When the person climbs with a constant speed of 1 m s™*

(B) When the person climbs with a constant upward acceleration of 1.5 m s~2

(C) When the person climbs with a constant upward acceleration of 3 m s™2

(D) When the person climbs with a constant speed of 4 m s™*

ol Lo.k"s_)g_x” ool puai leglg R, gRllngJ_)bSUmaJoujb Qg._)h;.wggobg_)q. disIl bglwsio ¢lowns 14

F,
S Leae 0xisall osishell ot

14. Two bodies of equal masses revolve in circular orbits of radii R, and R, with the same period. The
F,

. . . cl .
ratio of their centripetal forces—is:
c2
Ry
€) %,
Rq
() o
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15. A car's speedometer estimates the car's speed from the rotation rate of the wheels. If your friend
replaced his car's tires with new ones that have a larger diameter than the original ones, the

speedometer reading will be:

(3) Accurate.

(b) Greater than the car's actual speed.
(c) Less than the car's actual speed.

(d) The speedometer stops reading.
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16. A school bus breaks down. A small car pushes it from behind, as shown in the figure. Which of the

Following statements is correct about the magnitude of the force exerted by the car on the bus and

the Force exerted by the bus on the car?

(3) The magnitude of the force exerted by the car on the bus is equal to the magnitude of the force
exerted by the bus on the car.

(b) The magnitude of the force exerted by the car on the bus is greater than the magnitude of the
force exerted by the bus on the car.

(c) The magnitude of the force exerted by the car on the bus is less than the magnitude of the force
exerted by the bus on the car.

(d) The bus does not exert a force because its engine is not running.

898l jl ko Lo 20 M 0ybd o 5313 yluwe & 72 k1 /R de s qodall digso § 450 kg lgiliS dye oyoxis 17
Syl Je 835l dySal

17. A cart of mass 450 kg moves in an amusement park at a speed of 72 km/h along a circular path of

radius 20 m. What is the magnitude of the centripetal force acting on the cart?

@) 4.5 x 10°N
(b) 9.0 x 103N
() 1.2 x 105N
(d) 1.6 X 103N
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18 -the cardiac cycle: is the cardiac events that happens from the beginning of one
heartbeat to the beginning of another. The cardiac cycle consists of a period of
relaxation (ventricles do not contract) called diastole, during which the heart Fills with
blood, Followed by a period of contraction called systole. When the ventricle contracts,
rapid ejection of the blood takes place. The changes in the ventricular volume over a

cardiac cycle in a healthy human are represented below.

=)
>/

Atrial systole ¢yl o2l

%2 \ventricular diastole
Olishad) bt

oxbull b5 (Q) (338 busg «(P) y@i3l L il s o JS g pusuall ol=53] (e yis) J3l U.o‘fsl
Sundl gl o el gus dilag sic g (R)

Which of the following would represent the correct trend (relationship) in the aortic

pressure (P), atrial pressure (Q) and ventricular pressure (R) at the start of left ventricular

ejection of blood?

A R>P>Q
B P>Q>R
C P>R>Q
D P=R>Q
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19 - The Figure shows two heartbeat patterns (A and B) recorded from crabs at 30

°C over the same time interval.
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One pattern belongs to a young crab larva, and the other belongs to an adult crab.

Young crabs usually have less stable heart rhythms and weaker control of heart

activity, while the adult crabs usually have more regular heartbeats and more

stable heart control.

Sdawliall dy yosll dl>yoll go bod JS pusuo JSiu Gilby dJWI C'J|_)l,-:.§J|:'sT

Which option correctly matches each pattern with the correct developmental

stage?

A

Pattern A = adult crab, Pattern B = larva

Pattern A = larva, Pattern B = adult crab

@8y = B haillg @b yo oloyw = A baill
&)U 50 olbyw = B buaillg 1@y = A bl

bliwll go cpalisne gugime § dall 1o OUlbyw pMie) By A glball

Pattern A and B both belong to adult crabs at different activity levels

§ oo Qo @l y=0 lboyuw = B baillg yesw @b you gloyw = A bl

Pattern A = healthy adult crab, Pattern B = adult crab with heart

disease
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20-The Figure shows a colored cross-section of a leaf from an angiosperm plant. The

oy, sns®
seat. Lt ‘

vascular bundles are represented by circular structures, and the dark regions
represent sclerenchyma Fibers. The positions of trichomes and stomata are also
shown. It is noted that the positions of the vascular bundles remain constant along the

length of the leaf.

Q Vascular bundle dilegll doj3JI
Tmm ‘ Sclerenchyma fibers daouin yJSuw| S

;ﬁ Trichome i3l 6,u2.d
@Stoma sl
Slale 33 go dJll Ol Ll :Sl WISl § Syolall dysy il Olowdl J] 13Ul
Based on the anatomical features visible in the Figure, which of the fFollowing

conclusions is the most accurate?

Bl dty o uySio dalal] JLS O &)

A A dicotyledonous plant leaf adapted to a dry environment.
A8l diy o @sSio dalall e3> Wl d)g
° A monocotyledonous plant leaf adapted to a dry environment.
oS Jb diy go WiSio dilall galsl Wl dd)g
¢ A monocotyledonous plant leaf adapted to deep shade.
5 dlaisoe diy go Wi dilall U5 wls d8)g

A dicotyledonous plant leaf adapted to a temperate environment.
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21- In the structure of the nephron shown in the fFigure, reabsorption and selective

oy, sns®
seat. Lt ‘

transport occur in distinct parts of the nephron. If a mutation causes a defect in the

proximal convoluted tubule, which of the Following outcomes is most likely to occur?

Blood flow

Al 3oy

—

(1) gy

[ Flow of filtrate

o— ssw
el

4~

Filtration (1)

(2) Jolazadl dale|

Reabsorption (2)

& Il aall sgmy
Bay0dl e CJaN
Blood returns to the heart
(3) Jsdl mas=

via veins

Renal tubule

Urine excretion (3)

Jodl § duinodl yolasBlg joSolall daub 51289

A Severe loss of glucose and amino acids in the urine.
5 o clizil § Jodl 515y Je 8)28)l pac
Inability to concentrate urine in the loop of Henle.
2ol Ogudl e ADH ggoyo Joac Juisd
¢ Failure of ADH action on the collecting duct.
A A1 & Lol @13

Accumulation of urea in the glomerulus.

wibgll cilualyllg aglell slialg) 5




Tees
s

oy, sns®
seat. Lt ‘
T L

- 1090 g-ouL)
S Mawhiba NSMO
o § laoygsg (Vg (X) 30yl Lagd] sl oigers 5L3] ow ddall Jul bibswell puogy -FF
S(Y)g (X) pigorgll digo pusuo JSiy 335y &yl 51wl (sl .3l 2o el G 3wl Sgiumo
22- The following graph shows the relationship between the secretion of two
hormones, labeled (X) and (Y), and their role in regulating blood glucose levels over

time. Which of the Following options correctly identifies hormones (X) and (Y)?

-
= =
s N 120 x\---.-
=] - | ]
32 % 3 1004 -
g S5 - - X
S ¢ ?3, . LB
§ \q‘ EE 80 - -
° 120 — Jo-
= -
§ v -
22 g 00 = X
EE 3 S -
32 a4 | -
LN _§ ]
od ==L
120 - ] -
£ 2 o \
2 % E 110 \ Y
EIE _— -
EE 3 5 - om
2 g 100 -
*f » o - . -
90 — | 1 L 1 T 1

60 0O 60 120 120 180 240
(3582) a3

Time (minutes)

ol )slysill () geesdls oe2Belzll (X) g0sel]

A Hormone (X) glucagon and hormone (Y) noradrenaline.

. odausdl (V) gseralls 5ilia3¥1 (X) ogosg)
Hormone (X) adrenaline and hormone (Y) insulin.

c odgudl (V) 090y8lly 092 Balall (X) gge,4/]
Hormone (X) glucagon and hormone (Y) insulin.

S 0921531201 (Y) 0905g)l9 oalguidl (X) ogo,g)]

Hormone (X) insulin and hormone (Y) glucagon.
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23- The diagrams below represent four different leaf modifications Found in fFlowering

plants:

Sl duaiSil diadsg o JSiby JS dousus 8)gu0u Gilloy Al iyl tsl

Which of the Ffollowing options correctly matches each diagram with its primary

adaptive function?

diSui Seall dole ]|
A Mechanical

support

uolyodl
Defense against

pathogens

clall 289 Julds
C Reduction of

water loss

clall (2333

Storage of water

wibgll cilualyllg aglell slialg)

Jdgeall el
Photosynthesis

Srpall il
Vegetative

reproduction

dole Mg (Gluidl
Climbing and

support

Reduction of

transpiration

1l
O o dilomdl
Olie¥l
Protection From

herbivory

Reduction of

transpiration

clil (pjs

Storage of

nutrients

doleallg Glwill
Climbing and

support

v
2No¥l yolaiol
dyasall
Mineral

absorption

olbdladl Lis
Pollinator

attraction

RECTRENEES
029yl
Supplementation
of nitrogen
GMST 3us sl
Ol
Defense against

herbivores
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24-When mammals are exposed to cold temperatures, the homeostatic mechanisms in
their bodies respond to maintain their internal temperature.

Soal> § digoll dicgW 3o o Lo (sl ialio £loy pasub s losic

When a person takes his icy bath, which of the following would occur to the blood

vessels in his skin?

Al ey e blasdb pall arou oo guwgil

A Dilate, allowing blood to keep the skin warm.
Al § digeall dregdl jue G2l e pl juzu Loo ol
° Constrict, Forcing blood to Flow through the vessels in the skin.
. 5T deyuny WA yie )l 950 J] 635 Lo igugis
Dilate, causing blood to pass through the cold skin more quickly.
5 Al b o Oyl el o 8)ladl 1389 o I8 Lo (palsss

Constrict, reducing heat loss from blood near the surface of the skin.

wibgll cilualyllg aglell slialg) 8
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oo L9 Oryza sativa )l do samiy pld .dyeill LUl § Guisdl YHI cbsl elle Gy -Fo
i oS duud )l doui¥l 33> @3 g Lud e &hisio punyg )9l Slbso

25- A biologist studies sexual reproduction in flowering plants and examines a rice grain

(Oryza sativa). A cross-section of the grain is drawn, and the Following tissues are

identified:

X- Pericarp - 8ol V)&
Y- Aleurone Layer -9 31 diub (The aleurone layer
is the outermost, living, nutrient-dense tissue of
the endosperm in cereal grains)

yolislly Gl Gl G2yl gawill G2 (9,48l diub)

(a2l pyamgai] § dilasl

Z- Endosperm — o uuwgaigdl
L- Embryo - gzl

D35 G Lo guas JSI
(0,31 JI3n ol 2n gl N) dyogugog Sl degazall dapo. |
dayloio dous¥l 030 COlS 13] Lo 335 idogugag)ySl degomall dépo (uds d guus (o ST 323 13].1
g dalizo of Gy
For each tissue:

1. Determine its ploidy level (n, 2n, or 3n, ekc). 2n Wy glbie
genetically identical

IF two or more tissues have the same ploidy 2n

-

level, indicate whether they are genetically

' _ _ _ i | Whe @lbie pe
identical or genetically different. genetically different
2n-ii

X Y z L
A 2n n n 2n
B 2n-i 3n 3n 2n-ii
C 3n-i 3n-ii 3n-iii 2n
D 2n n 2n-ii 3n

ibgll alualyllg aglell slualgl 9
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