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Cleladl 13g) §9idl 3g33all Lo, 0.186 g cuab =9
As part of the Kingdom of Saudi Arabia's efforts to improve the efficiency of industrial
processes, a careful laboratory test was carried out on an aluminum-copper alloy used in the
manufacture of aircraft structures. The alloy contains 93.7% aluminum (Al) and 6.3% copper (Cu)
by mass, and its density is 2.85 g/cm?® A quality engineer used a piece of the alloy with a volume
of 0.691 cm?® which was reacted with an excess amount of hydrochloric acid (HCI) in the
apparatus shown below. If only aluminum reacts completely to produce hydrogen gas (H,), while
copper remains unreactive, the experimental results showed that the actual mass of hydrogen

gas collected was 0.186 g. What is the percent yield of this reaction?

i HCl(aq)
/ll:q:)
g
=
|
.':-..:: .,;// .‘\ll,.\l Water
80 % (A
84 % (8
91% (C
95 % (D
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A car manufacturer in Saudi Arabia participated in the "Environmentally Friendly Cars”
exhibition held in Riyadh. The company claims that its new engines use a highly efficient
combustion technology, resulting in a fuel consumption of only 3.60 L per 100 km, and
that the resulting carbon dioxide (CO,) emissions remain within the allowed
environmental limit of: 100 g of CO, per kilometer.
To evaluate this claim, use the Following data:
e Fuel used: pure octane (CgHsg)
e Density of octane: 740 g/L
e Combustion is complete and produces only CO, and H,0O
Using appropriate stoichiometric calculations (based on the chemical equation), does
the car meet the allowed CO, emission limit (100 g/km) and therefore deserves to be

described as "environmentally friendly"?

4 poomall 33l o S8 o9 82.26 g/km sglus wilegil o3 {ass A
Yes, because the CO, emissions are 82.26 g/km, which is below the allowed limit

4 zoamall 33l yo i J5T Log 10.28 g/km sglus wlileusdl o3 fas ®

Yes, because the CO, emissions are 10.28 g/km, which is far below the allowed limit.
4 zoauall 33Ul go Jaliy Jel Log 11114 g/km sglus willegil o3 3 (

No, because the CO, emissions are 111.14 g/km, which is slightly above the allowed limit.
4 zoamall 33Ul go i Jel 29 164.52 g/km sglus wlblegdl o3 3 (0

No, because the CO, emissions are 164.52 g/km, which is much higher than the allowed limit.
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The Jazan region is considered one of the most important sources of table
salt productioninthe Kingdom of Saudi Arabia. To ensure the quality of salts
Fortified with iodine, the Saudi Food and Drug Authority (SFDA) conducted
a precise laboratory analysis on salt samples to verify their component
ratios.
The tested sample contains a mixture of table salt (NaCl) and sodium iodide
(Nal). It was treated with an excess of concentrated sulfuric acid (H.SO.),
resulting in two chemical reactions that produced sodium sulfate (Na,SO.).
After the reactions were complete, it was observed that the mass of the
resulting sodium sulfate was exactly equal to the mass of the original
mixture before the reaction.

Question: What is the mass percentage of sodium iodide (Nal) in the salt

sample?
2638 % (A
28.86 % (B
62.38 % (C
82.86 % (D
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ST i« (KNOs) pgamligall &lyiig . (NaNs) pgadguall 25l o 035k calio 4o)8 pandi ie &
Jludl pgsdguallg (N2) =gyl jle |_=)j9,o e9dg:all _x_{)i Jow usaill e dice . (Si02) oSl
we2o il 5 o ddLo] draS Biio ipgawligl] Oyl go 8y deyun 25l pga3g:all Jelding . (Na)
oo J5 Jelany iy dloye go - (K:0) pomulion] apusly (Na:0) eorsguall sl 0355 il ]
pordgall Ol hey ool st U go Jitme JSiy poawlisyly pgrdgmall s
Odgmill 0do ogly 8)bo ueg byime Mol Log (K:SiOs) pomwlisdl wlSylug (N3,SiOs)
:dudl digjgall dbluousdl wdslealb
Nitrogen gas is used to inflate airbags in cars. It is produced through a series of chemical
reactions that occur when a solid tablet composed of sodium azide (NaNs), potassium nitrate
(KNO:s), and silicon dioxide (SiO,) is detonated. At the onset of the detonation, sodium azide
decomposes, generating nitrogen gas (N;) and liquid sodium (Na). The resulting sodium
reacts very rapidly with potassium nitrate, producing an additional amount of nitrogen gas,
along with sodium oxide (Na.0) and potassium oxide (K,0). Subsequently, each of the sodium
oxide and potassium oxide reacts independently with silicon dioxide to form sodium silicate
(Na,Si0O;) and potassium silicate (K,SiOs;), which are stable and harmless salts. These
transformations are represented by the Following balanced chemical equations:
2NaN3(S) - 3N2(g) + 2Na,
10Na(,) + 2KN03(S) - Nz(g) + K;0(5) + 5Na, 0y
K;0() + SiOZ(S) - K25i03(s)
Na,0O) + 51'02@ - NazSi03(s) ‘
porwligdl OLG (ro JS oo dojd dliS J81 Lad . po)dll 130 § (NaNs) pgadgall 3l (o 95 g pasduwl 13]
%1 eliy pacg wlelall graz JloiST pauds Cumy aso lghls o (SI02) ogSiludl 3T lig (KNOs)
Szl £lgiil A (K20) pouwligd] 3w of (N2.0) poadguall 3uust o (Na) s34l pgadguall oo
IF 95 g of sodium azide (NaNs) is used in the tablet, what is the minimum mass of each of
potassium nitrate (KNOs) and silicon dioxide (SiO,) that must be mixed with it to ensure that
all reactions are complete, leaving no metallic sodium (Na), sodium oxide (Na,0), or potassium

oxide (K,O) after the detonation?

m (KNOs3) =25g ,m(Si0;)=60g (A
m (KNOs3) =30g ,m(Si0,)=50g (B
m (KNOs3) =30g ,m(Si0;) =539 (C
m (KNOs3) =35g ,m (SiO;) =659 (D
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Assume that each of the Following reactions has a percent yield of 90%:
CHa4+ Clz » CHsCl + HCl-------- (1)
CHsCl +Cl; =» CHCl; + HCl------ (2)
5l o diaslé duaS 3929 o Jo¥l Jeladl § CHa plizall 5l o 50.0 g dlisty Llay 13)]
S’ JWI Jelaidl § digSiall CHCl2 glive 9)9lS JUS wlolyz sac g8« Clz ygIs
:dSM=JLy
IF the First reaction starts with 50.0 g of methane (CH,) and an excess
amount of chlorine gas (Cl,), the number of grams of dichloromethane

(CH.Cl,) produced in the second reaction is given by:

85
50.0 X 0.81 X — (A
16
50.0 X 0.90 (B
50.0 X 0.90 X 0.90 (C
50.0 X 0.90 X 0.90 X 2 x 202
020 7Y %505 % 85 (O
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:dsleall (§9g (H20) clall jlzug (N2) gyl jle @uuﬂl Jelaidl e
Inthe early development of rocket fuel, a highly reactive mixture composed of hydrazine
(NH4) and dinitrogen tetroxide (N,O.) was used. This mixture ignites spontaneously upon
contact of its components without the need fFor a spark, and the main reaction produces

nitrogen gas (N,) and water vapor (H.0) according to the equation:
2N,H, + N,0, — 3N, + 4H,0
Asug.0 b0 dedgiall dueSI] ¢po JB1 CilS d3§Siall g yudll jle duaS ol bsgl iddesll Olylus 3l Uil
el il 2T 0355 ] 631 wgeye pe @ilz Jelas & J)liv odlelatall go 1252 of o Jaloall
[l dsleoll cuns elldg (NO)
During practical tests, it was observed that the amount of nitrogen gas produced was
less than the theoretically expected amount. Upon analysis, it was found that a portion
of the reactants participated in an undesired side reaction forming nitric oxide (NO),
according to the equation:
N,H, + 2N,0, - 6NO + 2H,0
swlwdl Jelod] 6elaS jaas § agul lao
This reduced the efficiency of the main reaction.
oe2oyudl GU 2wt @il) 00 184.0 g g0 pihngll oo 96.0 g bl ei vdypsall el s35] §
ol guilsleell plasiwl (sl Jeladl doyis (NO) el yiuill ST 0 180 g 085 bsglg
¢Jelaidl dilgh § 0§Siall (H20) clall jlou) sl disIl Lo
In a laboratory experiment, 96.0 g of hydrazine was mixed with 184.0 g of dinitrogen
tetroxide, and 18.0 g of nitric oxide (NO) was observed to form due to the side reaction.
Using the two equations above, what is the total mass of water vapor (H,O) produced at

the end of the reaction?

72049 (A
90.0 g (B
108 g (C
144 g (D
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As part of the Kingdom of Saudi Arabia's efforts to reduce carbon dioxide
(CO,) emissions From industrial Facilities, engineers at a Factory developed
an experimental system to treat this gas using solid sodium hydroxide.
Carbon dioxide is absorbed according to the following reaction:
2NaOH + COZ(g) - NgaZCO%) + H,0
&0 pgdgall 3uSg)3ue oo 170 mol J3al pladll 8cleS eudi wylad sa=] g
G iy Jeladl ol palydl go dzllnall 5359 U] oe0ySIl apusT b jle o 1.00 mol
duoSg digSiall pgadgull ligy)S Wigo dae day Lauay dJUI Wl (o §T JWiSIl
Cdlo=l| clgiil s duailall 65 Lol
In 3 laboratory efficiency test, 1.70 mol of NaOH and 1.00 mol of CO, were
introduced into the processing unit, assuming the reaction goes to
completion. Which of the following options correctly describes the amount
of sodium carbonate (Na.COs) fFormed and the remaining excess substance

after the reaction?

NaOH (0 0.70 mol g » Na2CO3 0 0.85 mol
0.85 mol of Na,COs, 0.70 mol of NaOH remains. "
NaOH o 0.30 mol 609 Na2COs3 (30 1.00 mol
1.00 mol of Na,CO;, 0.30 mol of NaOH remains. ®
CO: ¢yo 0.15 mol ,8x0g « Na2COs o 1.70 mol
1.70 mol of Na,C0Os, 0.15 mol of CO, remains. (
CO2 ¢yo 0.15 mol ,8uiag » Na2COs 0 0.85 mol
0.85 mol of Na,C0Os, 0.15 mol of CO, remains. ®
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IF samples of hydrogen (H,) and oxygen (O,) gases are stored in separate
tanks at the same temperature, based on the theory of molecular motion,
which of the Following conclusions accurately describes the kinetic state of
the molecules inside the tanks?
Gt 2wl iz go Jel dhwgio Sy Blb (uzg)ngll Ol ellios
A )| Loy Lswi| de yuw

Hydrogen molecules have a higher average kinetic energy than oxygen

molecules due to their high diffusion rate.

)25 129y 340)l L3z oS) xSyl d8lall bungio uds ojlall Wl ellios
.).557 dloungio de

The molecules of both gases have the same average kinetic energy, but

the hydrogen molecules move at a higher average speed.
3oy ST diijall giliS ¥ el dbwgio dsSys d8lb sl wljz ellias
2351 8ot

Oxygen molecules have a higher average kinetic energy because their

molecular mass is greater and they collide more forcefully.

dyly=dl d>ys (uas Jie Lo.eji Lod b dbungiall de ypud] Guais opjlall Olujs ¢y=is
A oye bl asy

The molecules of the two gases move at the same average speed as

long as they are at the same temperature, regardless of mass.
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A series of physical measurements were conducted on three pure gases (X,
y, z) under identical temperature conditions. The Following table shows the
ranking of these gases based on the experimental results (where 1

represents the highest value and 3 the lowest)

e dwliaoll disdl doyd el poulds sie jlall baws '
e JS po glwie ol JI jlell
= Effusion Rate
The measured mass of an Gas pressure when the Gas
. through a
equal volume of each gas | Vvolume is reduced by half
small hole
1 2 3 X
2 1 2 y
3 3 1 z

Cououo ele JSin dSoluw jumad Gl didljudll duo b jle JS by dJUI ol @T
Which of the Following choices correctly links each gas to the physical

property that best explains its behavior?

(895 ,isYl aslis Jell blaas) dbld syl
Most effusive Highest density Highest compressibility
z y X (A
Yy X z (B
z X z (C
X y y (D
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100cm

ol U315 HCl cnzgyag)l 2)slS NHs Ligodl sjle il dyya odlel JSitdl Jioy
Sluwall lo dbslll yuas @ Lol Gub oo Hliudl wljll Ol 13] 100 cm dlgb
2olS wljoy Pladl dbs) Go (A) GHbll go Wigedl wlhjz lgebauw Gl

Sporigedl )9lS (ro sbiaw dilow (el =gy ugll
The Figure above shows an experiment involving the diffusion of ammonia
(NHs) and hydrogen chloride (HCI) gases inside a 100 cm long tube. If the
gases begin diffusion Ffrom both ends of the tube simultaneously, what is
the distance the ammonia molecules will travel from end (A) until they meet
the hydrogen chloride molecules and form a white cloud of ammonium

chloride?

x9)3ug)l 3)lS 5l deghioll d8luall Ligodl jle) deghiiall ddluoll

Distance traveled by hydrogen chloride gas | Distance traveled by ammonia gas

40.65cm 59.35cm (A
64.51cm 3549 cm (B
27.87 cm 7213 cm (C
81.31cm 18.69 cm (D
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06 e (51 dSyall y> pwSo lgy (A) dilghunl o ey Lalkas odlel JSil o
o clegy panll Jago Weiily plows yuc dlaio 300 K sic (uzg9)ugll jLé (romol
Oydinlg plowall 238 1316 . 400 K sic oyguill jL o 0.4 Mol e Ggim 5 L disw (B)
J>15 jlell dsiy s3I el lad (sl bsuall @i 350 K aie bl §)ly> d=)o

Sl 8asgy ¢l3331 e bsd (A) dilglun¥l
The figure above shows a system consisting of a cylinder (A) with a free-
moving piston containing 0.6 mol of hydrogen gas at 300 K, connected via a
valve and a volume-negligible tube to a solid container (B) with a capacity of

5 L containing 0.4 mol of neon gas at 400 K. If the valve is opened and the
temperature of the mixture stabilizes at 350 K under atmospheric pressure,
what is the volume occupied by the gas inside cylinder (A) only at

equilibrium in liters?

2874 L (A
2374 L (B
500L (C
18.74 L (D
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Pressure (kPa)

100 4 ‘—\\'\*1
1 2 3 4 5 6 7 8
Volume (L)

10 8)ly> d2)3 aie (He 05 Nz ) Je sgimd dyjle wlilghul gyl gusg o drale dyyas el
99 LoS jle JS) bnall jue5 ell3 an) 03.400 kPa s xic 2.0 L dlagl §jle JS amog °C

oMel Sl @yl § pudgo

During a scientific experiment, four gas cylinders containing (H,, N, O,, He) were

placed at a temperature of 10 °C, with the initial volume of each gas being 2.0 L at

a pressure of 400 kPa. The pressure of each gas was then changed as shown in
the diagram above.

bl Jud=s Je £lo Bale pusuo dJWI wils Ll @i

Which of the following conclusions is scientifically correct based on the data

analysis?
J5T didgo 3ac ¥ (He) 9o hitd domn> cackiad gill jlall
The only gas that doubled in volume is (He) because it has fewer moles. "
Al 8yhadl dzys 0¥ Gl Gouall puss wljlall 6% ol caz (B

Gases must have the same curve because the temperature is constant.

p2olb baall dle BMisl J] 535 jlall ggi SMis]

The difference in the type of gas leads to a difference in the | (C
relationship between pressure and volume.
Jlall olull O.CT9|_).‘>J|).3bi 40 L poo d] Jog s3I Ll

The gas that reached a volume of 4.0 L showed a deviation from ideal | (D

behavior.
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dslaall g9 CO2 j 2lid pumall § 5392900l lasHl go lolas
NaHCOs) + H' aq = Na*aq) + H20¢) + COx(q)

In a recipe for preparing cakes, 18.32 g of sodium bicarbonate (NaHCOs) was

used to react completely with the acids in the dough to produce CO, gas

according to the equation:

NaHCOs) + H' aq) = Na*(aq) + H20() + CO2(q)

0S8, 24.6 L/mol go (27 °C) guball 6)ly> dz)> ic jlall 1ig) Joall el Oi lade 13]

ol J=15 lghly> dz)s gaiyi ledde dSesll U215 (eSo yiouinll) dos (95w
€177 °C J| Jro)

IF we know that the molar volume of this gas at kitchen temperature (27°C)

is 24.6 L/mol, what will its volume (in cubic centimeter) inside the cake when

its temperature rises inside the oven to reach 177°C?

9240.2 cm? (A
8047.5cm? (B
12100 cm? (C

8.05cm? (D

¥ sibgll clulylg pglall lusalg
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m Based on the phase diagram of
® 1000
5' Critical krypton shown, which of the
& _ point .
E 10 @ [k S Following statements are correct?
Triple point as
(? 50 dudai dlaiut
1
110 120 209.41
Temperature (K) &),2Jl d=)>

" ibgl cludlyllg pglall slialg

Statements

ollsll

a) At the triple point, solid, liquid, and gas

krypton exist in equilibrium.

09w Sl g MUl dhsidl e (3
oyl ds @jls‘dlg Blullg dall

b) At wvery high pressures and low

temperatures, krypton exists as a gas.

d)ly> wlsyag 135 ddle bgas dic (b

Bl oo S 9%y /didésio

c) Below the triple-point pressure, krypton

cannot exist as a liquid.

ol pSes 3 Ml dbail s s (c
ALl A1 G gyl dog

d) Increasing temperature at constant low
pressure can cause solid krypton to turn

directly into gas.

vaaSio b dic 6)lyadl d>ys 650 (d
09l Jomi s ol oSey col
3 Jl édlo ol

e) Crossing the solid-gas boundary at

constant pressure results in freezing.

e jlellg wdiall G Jolall a=dl jguce (e
Seadl Jl ¢35 cul bbb

f) The line separating the liquid and gas regions
shows the temperatures and pressures at

which boiling and condensation take place.

Slally Jibul Gibio o Jolall bl (F
Gl bgaslly &l Ol o

WKilg ¢l loie &y

g) The approximate normal melting point of

krypton is 120 K.

d=>)> (g

dwyidl  dolell | lgaidl

120K Lo ¢giw Sl

Choose the correct answer from the following: Ub lowo dousuall bl sl

Only statements a and e are correct

Olicusuo bhad e g a o bi)lel! (A

Only statements b and g are correct

Olicusuo bhdd g g b bl (B

Statements 3, ¢,d, and f are correct

doyswo Fgdgcgawhlell | (C

All statements are correct

dousuo whlell gre> | (D




""""""""
.....

090 Q-OULY
S Mawhiba = NSMO

Jine puolsdl J1gul

Jolowall 130 e d=)> .ol 90 2000 g § o sguae Syo 0 10.00 g D3] @i
AN 792% oazeyi 1572% e sgasll (Syall iz . 8152 °C o
culig 180.1°C Lo Lall gyl glle dz)s 3l crale 1318 .91)S Ellg cumuus1 35.92%
.Kp =253 °C kg/mol gjill pllell ds)> glaj)l
Cddall 653lol) Ayl dopall Lo @
Sdiyydgo o Lad 0.8989 g/ML Jgloall 3 dOUS cils 13]g
10.00 g of an organic solid compound is dissolved in 200.0 g of benzene. The
boiling temperature of this solution is 81.52 °C. This organic compound
contains15.72% nitrogen, 7.92% hydrogen, 35.92% oxygen and the remainder
is carbon. The boiling temperature of pure benzene is 80.1°C; and the boiling
point elevation constant for benzene is K, = 2.53 °C kg/mol.
e What is the molecular formula of the solid?
e |f the density of this solution is 0.8989 g/mL, what will be the molarity

of this solution?

Choose the correct answer from the following:  : L lowo dousuall bl sl

dlioll 83l dyiyjl dsspall Jolonall & ydg0
Molecular fFormula of the solid matter Molarity of the solution
CeH1aN204 0.240M (A
C3H;NO; 0480 M (B
CsH/NO; 0.360 M (C
CsHsNO; 0.520 M (D
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Solubilities as a Function of Temperature

100
90
80
70
60
50
40
30|

Cadl,

KCl

(elo ply> 100/ Llise ply3) diibg I
Solubility (g solute/100 g H,0)

CEQ(SO_Q) 3

0 10 20 30 40 50 60 70 80 90 100

Temperature (°C) &)=l d>)>

6= duibgd Wlusie dh.dl eyl 2udgy
slall § Mol
The graph shows solubility curves of

several salts in water.

Sdousuo di¥l bl oo il
Which of the Following statements are

correct?

Statements

olybsl

a) NaCl is almost temperature-independent

in solubility compared to the other salts.

8yilio e 0osi JIG NaCl 4 dioladl dibgill (a
S3 31 M3 &)lio 8)lymJl doyx

b) CaCl, becomes extremely soluble as
temperature increases, more than any

other substance shown.

d>)> 850L) go dbbgdl xaw CaCly pwes (b

doubge 531 83lo Sl wo 4isT 8yl

¢) Ce,(S0.); shows “retrograde solubility” (its

solubility decreases as temperature rises).

J) duSall diilig L A Lo CexlSOMs g (c
(&)=l dz)s glas)b aiuibgd

d) At 20°C, KCl is more soluble than NaCl.

.NaCl ¢yo dbig ,iSTKCI (g3 20°C sic (d

e) At 60°C, a solution containing 45 g of KCl

in 100 g of water is unsaturated.

o0 459 e sgizy sl Jglowall 60°C 2ic (e
guio e 99y £lo 100 g § KCI

f) If a saturated KCI solution at 80°C is
cooled to 20°C, solid KCI will precipitate.

d1 80°C aic KCI (yo guivo Jglowo 39315 03 13] (F
bl KCI uwyis Ggud 20°C

g) At 0°C, KCIO; is more soluble than
Cez(S04)s.

Ce5(S04); o0 diiligs ,iSTKCIO; 95y 0°C ic (g

Choose the correct answer from the Following:

o Lo domuall dylol s

Statements a, b, c,and f are correct

doyswo Fgcgbgawhlell | (A

Only statements b and g are correct

Olicusuo bhdd g g b )byl

Only statements a and e are correct

All statements are correct

(
Olicusuo had e g 3 o b)lsll (C
dousuo whlell gres | (
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(B) 3302l § camliall bglsall g3 go (A) sgasll § Jlio JS @b

Match each example in Column (A) with the correct type of mixture in

Column (B).

Column (A) dgo=]l

Column (B) >3go=ll

Oil mixed with water

Examples dlio¥l Types of mixture bglsall g9
(J>g) @b slo o |
Muddy water Suspension
buspioll Cul> (Sl § cbo) s9,¢ y

Milk of magnesia Colloid- Sol !
olos [ )b e § Slw ol ibo) sgye -
Paint Colloid —Aerosol
oo (o § JSw) Lodo - 595¢ 1
Fog Colloid - Gel
dgslall Juz (il § Bl oo ~ 59,2 v
Fruit jelly Colloid - Emulsion
clalb zgjon0 Cuj ouilaio bglo Vi

Homogeneous mixture

clall § &8>

Flour in water

clall § Joy

Sand in water

clall § S

Sugar in water

Choose the correct answer from the Following:

b Lo dousuall dlogl sl

VI Vv v [l I |
i F e d C abgh | (A
d Fi e C a,b g, h (B
3,b d G i g, h F e (C
i h g ef c,d a,b (D

¥ gl clulylg pglall lusalg




B dogo g-o-uJ
S Mawhiba NSMO

e ool Jlgmll

1 C2H220m joySiull pusdle palgle po JS o 100 L hals ei13]
1.018 g/mL. ai8liSg 01487 M 045y JgdI Jgl=wall (A)
1.038 g/mL ai8liSg 10.00%(m/m) 0juSy3 JWI Jol=wall (B)
Chll asy 25l Jolowall § joySwd) Jgall yusll Lo
IF1.00 L each of two aqueous solutions of sucrose, Ci.H»,0+,, are mixed:
(A) The First solution is 0.1487 M and has a density of 1.018 g/mL
(B) The second solution is 10.00%(m/m) and has a density of 1.038 g/mL.

What is the mole Fraction of sucrose in the solution that results from the

mixing?
— -3
Xe 00, = 213 %10 (A
— -3
Xeo 01, = 852 % 10 (8
XC12H22011 - 4‘26 X 10_3 (C
XC12H22011 =426 X 10_2 (D
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835g)l dils Llgj dic poy )l Uiyl 3265 Cus tdimSo dy gl dyin pgay Wl bl ellioy
8930l JSidl & LaS /sl 5Sy0 sic pguilipll Gligylg a3l 5STho Aic auSHI Gliglg

oWl ©Ubud dilessl dsuall Lo
Barium titanate has a cubic crystal structure, with barium ions at the
corners of the unit cell, oxide ions at the face centers, and titanium ions at
the body center, as shown in the attached fFigure. What is the chemical

Formula of barium titanate?

O |
ol @ Barium @ ________ . i ®O ‘

oaauussl () Oxygen O

P9iling Titanium O —

BasTiO: (A
BaTiOs (B
Ba,TiOs (C
Ba.TiO: (D

20
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0oyl go A8l yladl ezl dalise Ggyb § wljlall dolul doiie d) e dwlys Hlb]

el VM S @l o JUall doludl elld wljlell Oi
In an advanced laboratory investigation of gas behavior under different conditions,
the Following experiments were performed. Assume ideal gas behavior unless stated

otherwise:

o2l bhuallg 192 L azall olS . 26.0°C aic zixo jlso § slall §g9 O: jlé gas (1)
252 mmHg d>))l odo e cldl )y bew ol lale 0980 atm
b2l Ol ouusYl dliSy Gdge sae @b s il bsuall Cus|

O2was collected over water at 26.0°C. The gas volume was 1.92 L and atmospheric
pressure 0980 atm. The vapor pressure of water is 25.2 mmHg
Calculate the partial pressure of oxygen gas, then the moles and mass of dry

oxygen.

21
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dl 03ad 03115 atm dbsis (59 18.0°C sic 220 L doz> (o cleg § Ne jle j2d>1 (2)
Loguuai 8yl d2)3g sl i gasleg § plalizo glile @bd syl diy=i §g 78.0°C
&l pzs S 13]. Gl ;uglgowlsxop(é)J92| elegll § Olaguzll 32 o5y

‘sl 160 L Gl slegll

<

gl jle) sl bsuall (1)
Jg3l clegll Gjilell p=o (Q)
Ne was confinedinarigid 2.20 L container at 18.0°C with a pressure of 1.15 atm, then
heated to 78.0°C. In another independent experiment, two different gases were

placed in two containers under the same pressure and temperature, and the

2
number of particles in container 1 equals ( 3 ) of the number of particles in
container 2. If the gas volume in container 2 is 1.60 L: calculate:
(3) The new pressure of neon.

(b) The gas volume in container 1.

22
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JS @dge 332y COg Ny o byl Je 37.0°C sie 500 L lgans dilghul ogisl (3)
ol8 (B) bl §g «dgall JSII 332l go 40.0% Jioy CO» oS (A) bydsll §.0.500 mol
(Odgall dacg 6)lyadl dzyag [O.?\DJI als o0) O3gall k",IS.” =l (40 10.0% d:,o.\ CO:

oyl JSJ diall bgsuallg JSIl sl cuus! ()

85Ug 318)3 018 598 e 13Laiel Jle Sl JBT puliall dbsus s ol @398 pubulsll sl (L)
.CO, duni

09 45.0°C 3ic 350 L damx> cleg § 8 jle o0 0.180 mol 26§ ,6pi dléstume dyy=3 Qg
.130 atm Gwléoll bsuall

o8 W3l 598 deub auiiwl i digiall Vhmul duwig Lowawll beall Cuwsl ()
Sl

A 5.00 L cylinder at 37.0°C contains 0.500 mol of an N,-CO, mixture. In mixture (A),
CO; accounts for 40.0% of the total moles, and in mixture (B), CO, accounts for

10.0% of the total moles (same volume, temperature, and total moles).
(a) Calculate the total pressure and the partial pressures for each mixture.

(b) Which mixture is expected to show a lower measured pressure? Justify using

van der Waals forces and the CO, fraction.

In another independent experiment, 0180 mol of a pure gas occupies 3.50 L at

45.,0°C, with a measured pressure of 1.30 atm.

(c) Calculate the predicted pressure and the percent deviation, then infer the

strength of intermolecular attractions.

23
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