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Which is the best description of the valence electrons in the fhg ) Al A A el Jat) g o
metallic bond?

A. Have a fixed position in the lattice i) qg il il g A
B. Itis a sea of free-moving electrons A8 )l g ) o e 4 B
C. The electron density is concentrated around specific atoms Kt & g0 (g SN A0S X5 €
D. The positive charges repulse with negative charges in it ) Clindl) na Aiagal clind g i D
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g points, Thermal and electrical conductivity, Malleability, ductility, durability, Hardness and strength)
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What explain malleability of metals? Tkl S LUl s L

LS iy
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050 0000
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The movement of the free (delocalized) electrons more easily DuS Uggoy (Annngdal) su2) Ball iy SEY1 IS
The movement of metallic cations through free (delocalized) electrons (Racayaiad ,) Badl iy AN e bl gl 3

The movement of fixed electrons around the metallic cation Gl GaatSH g Bugiall Ciliy JENT AS 8

Q10|00 O

The reaction of free (delocalized) electrons with light epeall pa (Aasagiall ) Badl chiy 5K el




What is the property of metals shown in the figure ealial JSAN & et Al ahldll aals L

below?

External
force
DO . 0000
0966 @dPdD
005 000
eNed 09
Thermal and electrical conductivity olayeSlly Bl (una s
Hardness and strength syilly Z0al

Malleability, ductility, and durability aaladl, lly kel

Melting and boiling points Slga¥! g bl cilaga
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Which of the following is correct regarding the alloys in the Jeandl A3 5aylall ebladls 3laty Led mosa #:1'[5 Las L‘lgi
table below? sl
i
3 2 1 v
Alloy number
R AY) Al | anSH Vil iy 550 (s ASp0ee
;f-u - sl Jsal | u‘e-h I g w Alloy
Sterling silver | Carbon steel | Titanium and vanadium alloy
] Alloy 2 is an example of a substitutional alloy L) elild) e Vi yiad 2 ASuul
Alloy 3 is an example of an interstitial alloy Ll ild) e Ve yaad 3 A5
2.
; Alloy 1 is used to make bicycle frames cilaball #5;1 delia i1 aSud pas -

Both 2 and 3 alloys are examples of Interstitial alloys dathall il e Yie e 3 52 a5 S8
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2 of bonds formed between the elements (e.g, lonic, covalent and metallic bonds) 133,134

Textbook + Figures 20, 21 +table 7
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What is the bond type in H,O molecule?

Mostly ionic

Nonpolar covalent

Polar covalent

Mostly covalent

H 0 Element jai.ll
2l el 3

2.20 3.44 Sl
Electronegativity

TH0 segiall 2 kil 5 s

Gle 4

Bl e Rl

L duealus



i I»I,:RH;,.E_,J OE 1N Lo oy - RS ool AP g dipliey Hoddadll b desslod dlel My dododi doanlo il dloal B 2o Gylia CHMALS.1.01.011.10

23 Bt ol e 135, 136
&

it and non-palar covalent bonds while comparing the lacation of the shared electrons - define if the compound is polar or nonpolar

NH,

ccl, 1o
Logo¥) egr> JSB e g CCly ss5> b ge pan JSadl Jao
RTCAL I ENFEEN [P T i oyl 558 14) Llad

ladad o g5a) . gelad
.

Textbook + Figure 23
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Which of the following is correct regarding the two Salial Jganll & Ol Gl lad mpae 45\,, Les él

molecules in the lable below?

Cls -
. 6
N
ot 5 / \H‘° el S5
- S . Molecule’s shape
‘(| & Ho
: 1 apl &)
Molecule’s number
Molecule 1 is nonpolar due to the symmelry of the molecule sl S e ohd 2 1 g5l
B
Molecule 2 is nonpolar due to the symmetry of the molecule sl HRlE i hd 2 2 ¢kl
2
3 Both molecules are polar 8 Ol 28

4 Both molecules are nonpolar i e (el S
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Use the kinetic-molecular theory to explain the behavior of gases

student textbook

270 271,272

Which is NOT an assumption of the kinetic—molecular theory?

All the gas particles in a sample have the same velocity.

A gas particle is not significantly attracted or repelled by other gas particles.

Collisions between gas particles are elastic.

All gases at a given temperature have the same average Kinetic energy.

Sdijall A)all 4yl Ll i) Caad 2060 Sl jlaad) ]

Aoyl i e Ao S Gl S

cpans ga Jall Gilasn il g Cdlam Y

s S0 cilasan g poloath s
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. Which is NOT an assumption of the Kinetic-
molecular theory?

A.
B.

C.

Collisions between gas particles are elastic.

All the gas particles in a sample have the same
velocity.

A gas particle is not significantly attracted or
repelled by other gas particles.

. All gases at a given temperature have the same

average Kinetic energy.



Which of the following statements is True? Phasaus Adull ol (5

Particles of a gas collide with each other and with the walls of 2285 ¢lagll (i mag randl lgians aae aila® el Slaen
their container, these collisions are inelastic. Lja e bl
Particles of a gas collide with their container only L clegll Hlan aslam Gl lesan
Particles of a gas never collide plas Y jladl Gilasws
Particles of a gas collide with each other and with the walls slesll Ghaa aay () lgdans e aalal Gl Slasa

of their container, these collisions are elastic. ye Olealanill 2l g



In the Kinetic-molecular theory which of the following terms

oibie A G Slallad) e sl Adsall ASall dpks
foalall pe Al Olaswall 45 a1 Al das gl

is a measure of the average kinetic energy of the particles

in a sample of matter?

Volume axall O

Temperature Hialldayny O
Mass a<ii O

Density Al O



What definitely explain the decrease in density of gases in comparison to the density of liquids?

The strong attractive forces between the gas

s particles.

h. 1he far distance between the gas particles.

c. The slow motion of gas particles.

d. The inelastic collision between gas particles.
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2 Show the effect of mass on the rates of diffusion and effusion 272,273
student textbook + Example 1+ Applications
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Garbon Oxygen
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: J=adl
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3. Challenge What is the rate of effusion for a gas that has a molar mass twice that|of

a gas that effuses at a rate of 3.6 mol/min? .
hTrI;iZ:’ZA ) al=s e z;_.:ls_oJ! aslzS (4955 L_;.;J!;lz_u ébi_\:.J! Jase g Lo ‘é_\_-,._‘s .3
'* > 3. /Min Jaae goas: s5le
it Gl g dinida e 1ol Allsall Ja a3 mol/min (| ‘fﬁ ;
4 < 2 Jaiad Gpled Adla t =l ‘ ) : cﬁauﬁ.b.o_d\
- 2 = Jg¥ JLll At gt ALC
1 Je¥) el gaall Jass 1 = S L A gad) ALK
. 2 36 3.6 mol\min = (—Ud) Jl il Jaaa
- r Qedaal)
1 ; N sty ek m
36X |5 = V) ! gaaill Jaee ¢ = Jdg¥ Jlald gaaill Jax
\
2.5 mol\ min = Jg¥ jlald gdail) Jasa \/Bae.'-'s-o-“ al:s8l) _ Adasd
Addgol) alzS)) JURER]




9,3 Sl 3By (90,80 aeaaSl Jo¥ SLAnY) ¥ ise A s

(Molar masses: CO = 28.01 g/mol . CO, =44.01 g/mol)

5| ‘12D
Sl % 5
. 1.47

;1.9



] Four identical balloons were filled with different gases 1o the same volume, calag GE S pead) el B3a 2 daddaie SUGTG w‘ I
Which balloon does the gas effuse the fastest from (t? 05 sl (K0 aie JAN Ghoas sl gl

154

CO;

CCls

N:

Clx



A (g gl 2y6lS 5l 020.0 g/mol dudgae Ak Al el Gl
.36.5 g/mol ais. ks
Pl Ll eVare s 4 L

Neon (Ne) has a molar mass of 20.0 g/mol;
and Hydrogen Chloride (HCI) has a molar mass of 36.5 g/mol.

What is the ratio of their diffusion rates?

0.54

0.77

1.83



An unknown gas diffuses 1.25 times faster than N2O, 5 e Gy 1.25 o gpul @0i Jgeae Sle

N,O, gas. What is the molar mass of unknown gas? ¢ sgaall Hladl 44 gall AbS L

(molar mass of carbon dioxide gas N,O4=92.0 g/mol) (92.0 g/mol = N,Oy4 s Sl 2.8l O Sl Adgall ALST)
36.2 g/mol O
58.9 g/mol O
7.7 g/mol O

18.6 g/mol O
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Caleulate the partial pressure of a gas by measuring the total pressure of gases mixture student textbook + Example 2+ Applications '
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O 5 L50J) o uJogJ:..oJ' ASTRYL uﬁ (HzSO4) el S Gaes Jelass 8 M' B
20°C 5,) > a>,5 aze o> 6""‘” O g yaegd) 5le zln¥

daidsd ASH dasial) oIS 15) 20°C 3,),> a3 sie Gezgsamell G35ad) daiial) i~
.100.0kPa goluw Lol Hlsug Gzl o



Zn  gwo,lsd |l go H,S0, el Il o> Jelaiy :1JL_io
20 5,l,> dx,3 dic deaxr piy M| guzg,sugdl jle LY
Jawd cladl da>l 3l

5yl a4z de Guzgyargd] Hled ]l hadll sl -
oazgyiagdl w3l bhlsd IS haall of cole 13120 °C

“ 100 KPa go clodl ,lzug

aic diyls doyd al cloadl lsy) Sl heall cdegles

2.3 KPa oo 20 °C 8,],> d>4y>

=]
Ptotal = P (Hz) + P (H2O)

100 KPa= P (H,) + 2.3 KPa
P (H) =100 KPa - 2.3 KPa = 97.7 KPa



s S haal) G5 3] asdigdly Guzgragd) o bads B Guzgyagd) 5L Sad) laail) 4a Lo 4
439 mMmHQg g2 as.lyll ;Ls ) Laially 600 mmHg

: J=al s Cladas ol
P He =439 mmHg
Protar = Pu, + Py P total = 600 mmHg
600 = Py, + 439 mmHg '
P H, = 161mmHg PH, =2 gl all

Lo ) Jogrdl) ol Goold

Pr=P1+ Py + P3 +......... Pn




SIS 2852 Lhlsion ._,L,Lc EJ|UJ_¢L5PHJ&J_~,JUJ$| Linlll .5
1.20 kPa , .5.00 kPa . 4.56 kPa . 3.02 kPa

D =l P1 = 5.00 kPa p Cladas ol
P2 = 4.56 kPa
P3 = 3.02 kPa

P total = 5.00 + 4.56 + 3.02 + 1.20 P4 = 1.20 kPa
P total = 13.78 kPa

r o gldaall

Ptotal =7

Lo od) Jogiaal) Hodls Geald

Pr=Py+ Py + P3 +......... Pn




37 kPa 5 16.5 kPa Lia La.lsll ‘_,3 L 5L e uBY ool s ollaial) l_,IS

: | Piytag1= 30.4KPa . Gﬂl.).h.’..ﬁi\
P2 = 16.5 kPa
Ptotar = PCOz + P, + P, P3 = 3.7 kPa
30.4 = Pgp, + 16.5 + 3.7
Pco, = 10.2 KPa N |
Pco, =7
b joud) dogiuald (edls (eild
Pr=Py+ Py +P3+.... Pn




s all ulj |a|( IPleuj(_GJ-"" ddodc t_mlJLcu.a alésn ¢_‘L._¢S t-'L«.h) ,_,9_-»‘,1 149 upusél 21%

Sgomd) ) o ez, ¥y umnanSY, sl il Logical) Lo 760 MMHQ 5a 52l

JLQJJMJ_\A\M_\JH(U_‘M\M\ Jol Sadlhaall
s il i) Jaiial
%78 x 760 = o) hial

=) hiaall = 592.8mmHg



What is the total pressure for a mixture that contains three Lelayhns e 38 Ll gyiay Jadal ST Juial) Lo

| 3 3
gases with partial pressures of 1.35 kPa, 3.81 kPa, and 5.22 kPa? ¢5.22kPa « 3,81 kPa , 1.35 kPa _JuliK i5d

7.68 kPa

10.38 kPa

12.76 kPa

6.57 kPa



A sealed flask contains oxygen, helium, and nitrogen.
If the total pressure in the flask is 4.711 atm, the partial
pressure for O, is 2.592 atm, and the partial pressure for

He is 0.836 atm, what is the partial pressure of N,?

OIS 13 L oang suilly asaliglly GuansY) Chle e Jadd (Sgins Blis eleg

2.592 atm s O, I 5all Laically « 4.711 atm elegll 3 S daa)) S

Ny I Siall Ll 2 L <0.836 atm s He Ul il laaall

2.955 atm

8.139 atm

0.467 atm

1.283 atm



What is the partial pressure

What is the partial pressure of carbon dioxide in a gas mixture with
a total pressure of 40.8 kPa .if the partial pressures of the other two

gases in the mixture are 18.4 kPa and 7.50 kPa.

a 8.50
b 10.2
. 5.20

d 14.9
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List examples for the intramolecular forces student textbook + Table 2 + fiqure 9
Slgall pailas e Absiadl u c53ah 8l o 3 Jodemll + 11 Bl + L Uall S ad 281 282
s Show the effect of intramolecular forces in the properties of matters student textbook +figure 11 + table 3 !
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NaCl ibgsdly cibigslS)
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Table 3 Properties of Three
Molecular Compounds

AR Molecular Molar Mass | Boiling Point
PO Structure (9) (°C)
Water (H,0) o 18.0 100
Methane (CHy) 6 16.0 —161.5
Ammonia (NH,) O 17.0 —33.3




Which of the following is an intermolecular force? eyl O Ll i) (68 e il AU (e
Hydrogen bond aaia g juell dday Yl O
Metallic bond 4 ylall aday) O
lonic bond A oY) alayl Sl 0
Covalent bond apanlodll adayl Yl O



Which of the following molecules can form Hydrogen bonds? $diiag o daalg; JE& ) (S A0 Sliiall (e ,._51

HF

HCI

CH,



What is the type of attraction forces shown in the figure below? alial Ul ol A oladl) s gy e

Covalent bonds Azaaloall dadlg )
Hydrogen bonds Agun g sagll daslg Sl
Dispersion forces ol (g4

lonic bonds A ga¥1 Jaslg



meesssssss— |n which halogen the dispersion forces are the most strong?

. BD
bromine =5"

R+
lodine =7

. 1%
Fluorine =¥

35
Chlorine ¢



The element Astatine is the heaviest known halogen, el el dogense BBy me palic JaYoea ) sea

what would its physical state be at room temperature? 28,0l Gl Aoy A Ll 4005l aolla e

Solid

Plasma

Liquid

Gas

13

Zn Ga

48 49
Cd In

LAl

asld

Akl

15

Sb

83
Bi

7
Cl

35
Br

53

85
At

v

18
Ar

36
Kr

Xe
86
Rn

1]

Group 17
The Halogen
Group

-
—
e




Why is the boiling point of ammonia much lower than the boiling

point of water, as shown in the table below?

colll Lle Ay e 8K Bl Liga) e A (s 13l
Tolial Jpiadl A Jue g LS

claJl
Water (H;0)

Wigalll
Ammonia (NH3)

18.0 100

17.0 -33.3

Because nitrogen atoms are more electronegative

than oxygen atoms

Because N-H bonds in ammonia are less polar

than O-H bonds in water

Because ammonia is a liquid at room temperature

Because the molar mass of ammonia is less than water

L5068 Al ST Ly il 3 Y
Sy S e

R E Ry I g N A
slall O-H Lyl e

Al Bl Aoy A il Ligall) oY

slall \gia 1 Ligadld Al pall AESI Y



The boiling points of the halogens increase in

s  the same way shown in the following periodic table,

this is due to an increase in

Group 17
The Halogen
Group

dipole-dipole force

ionic bond

hydrogen bond

dispersion forces

(S Gyeal) Jaalh mange sb LS Giliagllell Slde Silaye dlap

............................. o 8.\\3_)1‘ ERTWRR KV I
g
£
2
il 33
A 41 Al

R

.-u.}--hdﬁ



What type of intermolecular forces are represented

folial Ul 3 ARG Adda ¢ ey L
in the diagram below? sl e el ol 5
C:::“IE._ g e ...... '.‘_ 2
G " & % ‘
- - )

g 6-6
Covalent bonds daaliall Lyl
Dispersion forces cndall (ge8
lonic bonds LigY) Loyl

Dipole—dipole forces N B I T T A |



What is the reason
]

What is the reason for the high boiling point of ammonia (NH;)

compared with the boiling point of methane(CH,)?

Compound

Water (H,O)

Molecular
structure

Molar mass
(2/mol)

18.0

Boiling point
°c)

100

Methane (CH,)

Ammonia (NH;3)

L

Q

16.0

17.0

-161.5

-333

a. The molar mass of ammonia is greater than the molar mass of methane.

h. The presence of hydrogen bonds between the methane molecules.

c. 1The presence of hydrogen bonds between the ammonia molecules.

d. Polarity of methane molecules.




What is the correct order for increasing boiling points

(from the lowest to highest) for the following molecules?

Group 17
The Halogen
Group

4l Sl glle @layal maall (saelanll sl L

:ai ek :a‘ nzg -;

fe! I Y1 e

Fy < Clz < Bry; < |y

Lowest —> Highest

gy — Y

Clz < Br;_c: Fz*‘-: |2

Lowest —> Highest

JaY) — e

I, < Clhb<Br,<F

Lowest —> Highest

v — e

l, < Bry {C|2{ Fa

Lowest —* Highest

Jayi — Y




Why is the boiling point of methane lower than el e dayn e JB Gl lle s (p6Sa 13k

IIIIIISSSRR_ the boiling point of water, as shown in the table below? Solial Jpanll i Lg E—

clall
Water (H,0)

olall
Methane (CH,)

Because methane molecules are nonpolar Akl e ol Gliie o O

Because the intermolecular forces in methane

Laaa ol daglg ol o el o8 Akt il (ol N
are covalent bonds : bl el g8 e il ol O

Because the intermolecular forces in methane

Gty yugll Lol (& Gl B Ltia cadl @l Y O
are hydrogen bonds ) 7

Because methane molecules are polar dlad Hlaal e N O
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Use the gas laws to solve problems involving the pressure, temperature, and volume of a constant amount of pas
student textbook + figurel + examplel + Applications

- & | P91 L ull | l2s |l
S 0 g il ool o Aoy il i At al Plasal Jo § SN 1155 i Al 4 20042 JEEN+ RN A el 312 313 314

Use the gas laws to solve problems involving the pressure, temperature, and volume of a constant amount of gas student textbook + figure 2 + example 2 + Applications

= Figure 1 As the external pressure on the cylinder’s piston increases, the volume
inside the cylinder decreases. The graph shows the inverse relationship between
pressure and volume.

Pressure—Volume Changes
I

10 1,0 atm, 10L
—~ 8
=
o g 6
25 i} (2.0 atm, 5 1)
o
> —
1 atm \\sﬁ
2 I
(4.0 atm, 2.51) |
. [T 1]
2 atm 0 05 1.0 15 20 25 30 35 4.0
Pressure (atm)
51 4 atm
251
GRAPH CHECK
PVy = (1 atm)(10 L) PV, = 2atm)S L) PsVy = (4atm)2.51) Apply Use the graph to determine the volume
=10atm-L =10atm.L =10atm-L if the pressure is 2.5 atm.

= constant = constant = constant )



g caandy) Lodacy aledl s 10 MY ddbuis Le 0.75 L Ly Jlaa dcbid Gltd galss chasy Gl
Sodoad) sue dclzal)l 9 flayd) e L .1.03 atm J) 2.25 atm o basnl) jaases el



S Lo g guoes 6 o s QS 18] a3
ool 4aze> Lad 108 atm a3 145.7 1L &l o]
125% jlddas Lrall sls 3 ks

P, = (1.08 atm) + (25% X 1.08 atm) = 1.35 atm

VP,
IJ'IPI=V2P2=;.V2=T
2

- _ (145.7 mL)(1.08 atr)

2 =117ml
135 atni

<300 mL 32 99.0 kPa ks ks 3l a2 OIS 13)

Cidoel oesell Lad 188 kPa Lax 2 c,g‘ij

V.P,
Ir‘irlJF.I = VEPE = IIE -
PE
300.0 mL)(99.0
y,= 8900 mb)(99.01P) _ 55 1y
188 kPa

ALO0L ool Bp ol 5l ppdie LAs 0SB .2
ele gg;iaf 13) &l ods Loas jlaie Led 0.988 atm

C2.00 L dose~
PV,
‘flpl = FEPE :h PE =
VE
0.988 atm) (1.00
p (0-988atm) (LOOK) _ o, 00

: 2.00.F



® Figure 2 When the cylinder is heated, the kinetic energy
of the gas particles increases, causing them to push the piston
outward. The graphs show the relationship of volume to Celsius

and Kelvin temperature.

1 atm

600 mL

150K 300K
Vi 300mL Y2 eo0mL
I, — 150K T, 300K
= 2mUK =2 mUK

= constant = constant

Volume v. Celsius Temperature

o
3

(27°C, 600 mL

)
3

Volume (mL)
S

2

0
—300 —250 —200 —150 —100 —50 O
Temperature (°C)

Volume v. Kelvin Temperature

50

,_.‘E. . (300 K, 600 mL)
2
= 400
(=]
- +” (150 K, 300 mL

S ke (150 K, 300 mL)

,v
o st
0 50 100 150 200 250 300 350

Temperature (K)



15) .40.0°C 5,),> a> )3 aie 232 L 2)03 Ls Jidy axlid) a5kead) 3 asdigl) ool Jold (yeal®
to 08Il sand) pasndl 5o L . 75.0°C a5kl s )l dxys alSy lo pss 3 3)ked] oS
Ll Jhas dasnl) o o) 230



((0.67L) 6 ke i 89°C | o x5 Lis S RS

?I.IZLMﬁleJqu_ﬁLy%ﬁ@ix&

T'=89°C+373=362K

YV g TV
Tl Tz Fl

362K) (1.12
T2 — ( } ( E} =605 K

0.67 F

605 K-273 K=332°C

oUsl 3 5 sodl O 3 S ity Gl el Lo 4

€250 K a> ;5 ke

43 1L
350 K
T] TZ - Tl

_(431) (250 K)

£
350 K

=3.1L



Lo Sl e &) & sledl5 )| sl i 3 coaasl 3] .6
50 Luodl el Led .30°C _J180°C 12 3.0 L

I'=80°C+273=353K

T2=3ﬂ“ﬂ+273=3031(
I"rl —_— VE = I"rz I";rIT.I
Tl Ta"-' Tl

v — (3.00L) (303 K)
. 3533 Kk

=2.58L
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The volume of a gas is 400.0 mL, and the pressure is 1.00 atm. 1.00 atm Lis 2ieg 400.0 ml jle aaa
When the volume of the gas is 2.0 L, what is the pressure, de el e e« 2.0 L el aas maal 13
if the temperature remains the same? €5yl dajn et

0.20 atm

0.5 atm

5.0 atm

0.80 atm



5.00L s 1.00 atrm ey 25°C )l 3a 32 e Fall e A a3 S

B  The volume of a sample of gas measured at 25.0°C and 1.00 atm
is 5.00 L. if the gas was pressed to 3.00 atm and the volume i) 038 28 2.00 L sl el 5 3,00 atm il dise 5
B - .l. .
became 2.00 L what is the final temperature? 7 all 4l
3 o L
AR g ‘e
Vo= anl V,= 200L
P.=10 ’ e
‘4B a;: P = 3maem
98.2°C
30.0°C
84.6"C

20.3°C



memmmmmm  The pressure for a gas in a cylinder is 1.00 atm at 300 K. 300 K 2ie 1.00 atm gl A Ol bl -
What will be the pressure if the temperature increases to 400 K? 7400 K 3 s)hadl 4550 <l 13 Jaidall measus oS

1.0L 101

0.75 atm

2.67 atm

2.44 atm

1.30 atm



A sample of gas starts at 1.00 atm, 0.00° C, and 30.0 mL. 30.0mL: 0.00°C ¢ 1.00 atm e <y Wl o die
What is the volume if the temperature increases to 27.0° C A darall 255 27.0°C 0 5))all dn e <ol 13 anall Le

and the pressure increases to 2.00 atm? £2.00 atm

1.00 atm

30.0mL

65.9 mL

16.5 mL

54.6 mL

13.7 mL



mmm  The pressure of a sample of helium in a 1.0 L container
0.857 atm 58 1.0 L dace dusla 3 asiligll (e A bt

¢0.50L aav EETIEN U diall | yudd I 13 el L

is (0.857 atm. What is the pressure if the same sample

is placed in a ().50 L container?

(Assume that the temperature is constant.) (“-”‘-’ SHhall da J ..)aﬁ‘)
1
prel
0.44 atm
1.4 atm
1.7 atm

0.14 atm



According to the graph below, which of the following gL Sl pplly (Gl Lad dasaa 6 AW cjlall L";i
e statement is NOT correct?

I
oalsll 85h=ll 4250 Llse aznll
800 ; }
_ ey GM
E 600
¥ ' TP
5 00 K + + + + -
© g
P ~+” (150 K. 300 mU)
"L VR e e pe 7 e e | = =l —
(mL) szl Lt
=
0 50 100 150 209 250 300 359
Temperature (K)
Doubling the temperature doubles the volume axall Cae by 5l all dsjo Caelam Laic
Doubling the temperature does not double the volume paadl ool Cuast W Bjhall daya cae i
The graph shows a linear relationship. Lbad A8 syl e

The graph shows a directly proportional relationship Sk el Al oyl Jian



What is the point marked in red on the following graph called? A niall b Lgde ol yaall 5 gilally 5 jpaal) Akl e 3

Volume v. Kelvin Temperature

800 |——t———t+—t—t—t+———1—1—

=

= | (300 K, 600 mL) i '
7 LT 3 |
g | pire |
5 400 | // 7 0
Q | — > !
2 e ~1” (150 K, 300 mL)
00 "‘T, (150 K, 300 mL) 200 | P TAENLLL {
I

- P
** l @ 1
@ 50 100 150 200 250 300 350

50 100 150 200 250 300 350

Temperature (K) (K) 3,03 a5
Absolute zero Gl jiall
Boiling point Sdal) Aa g
Triple point 455 ddaail)

Critical point da el daiil)



-d What is the volume for the gas in the below balloon when a0 i Ledie oLl gLl 8 asa gall Slall aas L
temperature changes to 348 K? £ 348 K ) 5, all

4.01L

3.84 L

2.73 L

2.31L



Increasing the pressure on the balloon’s gas shown in bl J<all zeagall Golldl 2 Sl Je Jariall slujl die
the figure below, how that would affect the balloon’s S5 hall dapn oS sie ol aan e ol ib L

volume at constant temperature?

It will increase 213 53 b gau
It will decrease Jos o g
It will stay the same LS Suu

It will increase triple times alaaal 4333 21 3



Which law is represented by the graph below?

Charles’s law

Gay—Lussac’s law

Henry’'s Law

Boyle’s Law

Pressure (atm)

(atm) Jaiual!

40
35
3.0
25
2,0
15
1.0
0.5

(300 K, 3.0 atm)

(150 K, 1.5 atm]

100

200 300 400 500
(K) 3,031 a5

Temperature (K)

600

Solial L) ane )l aliad (53 o3l e

Dl o5

gl sla o518

Sya 48

s 58



Which law is represented by the graph below?

Pressure-Volume Changes

10
8 \
|
X ‘
= (2.0 atm, S L)|
(=] |
= 41— | = b _| o
2 ! ! | |
’ (4‘.0 atm, 2:5 L
2 LR
0 05 10 15 20 25 30 35 40

Pressure (atm)

Gay-Lussac’s law

Boyle’s Law

Charles’s law

Henry’'s Law

$olal Sl pusll afiad (53 O Lo

P I Y )
0 05 10 15 20 25 30 135 40
(atm) Jai st
gl sl 08

B (g8

BB

S sl



A sample of gas starts at 110.0 kPa, 30.0° C, and 2.00 L. 2.00 L¢ 30.0°C <110.0 kPa xe iy jlall o die
What is the volume in mL if the temperature increases daiall 3133 80.0°C A s hadl da )y <l 1l aaall L
to 80.0° C and the pressure increases to 44().() kPa? £440.0 kPa ]|

I 30,0 °C

110 kpa

2.001

0.64 L

0.58 L

8.1L



Sldalel + 5 Jle 4+ 5 Fall 4+ LS el
cpld Jakas dze Gl o A Jgadl - aomondl ook wibed gpalo-odl G4l alscag CHM.5.2.01.005.02 320, 321
g at constant pressure

Textbook + figure 5 + example 5 + Applications

=13 L) ylee 5 JSLI) @
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OEell 52 ) fedally sl ol P pasiad) bl LU s 1 Sl (ol g ] pand
STP cpcalall Laiinlly 5,0 50 dsrys e u.u.,Jl 5 e 200 kg alidies sl o) sl (CHy)




ks Gl o g5l 5L ity gl (ml) il 22 5 ;s 0.0459 mol ,;1};,.‘5! erl ;ngjl o> L .20
CSTP L ,laadl 2 JAJ1 3 0.00922
Dbl S5 50 4 0.00022¢ OSTP &y omadl oy ll SN, oy 2

S5 sdl il pdb oy St 65l dsL .21
§STP &) laadl Gy I 3 1.0 L daze 0 4L
052 S 5Le 100 0.416g Lo jlude S i gl (el Le .23
USTP dwldll 5 BI1 3
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The statement that equal volumes of gases at the same temperature and pressure
contain equal numbers of particles is......ccco.urverevenne

a. Le Chatelier’s principle b. Avogadro’s principle
c. Ideal gas law d. Combined gas law

What is the volume of 7.85 mol sample of gas
at (STP)? ( the molar volume 1s 22.4 L at STP)

A-143L
B- 290L
C- 88.0L

D- 176L



According to Avogadro’s principle, 1 mol of any gas 5)ladl dayag danall e jle L_gi (e (Mol) Jse 1 (g yalagdl lise Crcen

at STP occupies a volume of . . 538 lass Jass STP Cpeeclaal)
22.4 L O
3.72 L O

1.00 L O

6.02 L O



“Equal volumes of gases at the same pressure and Shall dajsy dauall peii die (ggiad bl e Liglal) slaalyr
temperature contain equal numbers of particles.” i g " ) ¢ye dagludia Jacf o
This is the statement of .....c..covieenen, T .

OXYGEN

.
=
~
-
<
-~
S
B
3
=
4
-
~

HELIUM

Combined gas law Chlell aladl o) g3lal)
Le Chatelier’s principle anlil of fase
Ideal gas law SHhad) Sl gl

Avogadro’s principle g lagil faue



e e . ) ildeads’ + 6 Jlia + 2 Jgdoell + LGS o
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as sample when three guantities are given 322,323
Textbook + table 2 + example & + Applications

o et 3L Oeald

i M =2RI' p o
(e 5L ;..aL’iJ;"..S R .aw;..av dae Lo n PV = nRT - Pv RT

.3‘,'#’ 2?))@ T

NEEWN ) — D J..al} up Al 5)’_,} a> 3> k_’A dsgas>s )LI.” O ‘Agl-l-o )'-ﬂl—o—' acadls

cles bale goim I (NH3) Laga¥) 5le w¥sa sac sl (lgd! jLAJS Geald
150 atm daizg 3.00 X 102K 5,),> io,s sic 3.0 L agos



5l dorpo ke Lo jL8 12 0.323 mol poe> Cnl .27 sl 25 sall Bl 0 249 mol 3yl > d> 3 Lo .26
DDA 6| Mk 5 o e s 256K 143 kPa s ks Jais Cooi 1,00 L e

(atm) (g sl arall U 5 <0.108 mol ks jluzsls .28
OIS 131 <20.0°C 5 = o3 26 p gl 516 0 B
€0.050 L Lga-



Le 3.8l atm (€ s 0.044 L daze>= 3l& ka s OIS 131 .29
I Y se sie Led < 25.0°C 5 ) > 4 5o

SN seode Caslai BB (3.0 daze>  Jlie jle jasd .30
?Ji_L?JlWLﬂaEfUM|JEfJEJ|f;:rJJJ



Which of the following 1s not a unit of ideal

gas constant (R)
L.atm L.mmHg
= mol K B mol K
LkPa atm.K
C-— D

mol . K "~ mol L



What is the molar mass of unknown gas at STP, STP ualdll laially 5)hadl A5 )0 dic Jsgaa Jlad A gall ALSH L
if its density was 1.70 g/L? £ 1.70 g/L el alS el )
R = 0.0821 L.atm/mol.K

87.3 g/mol

25.6 g/mol
38.1 g/mol

5.11 g/mol



What is the volume of a (0.323 mol sample 0.323 mol g¥se 222 52 (pe dic aaa la

of a gas at 12°C and 0.900 atm? €0.900 atm 5 12°C xc
R =0.0821 L.atm/mol.K

126 L

8.40 L
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. When does a real gas behave like an ideal gas?

a.

When the particles are far apart and attractive forces decreases
When the particles are closer together and attractive forces increases
At high pressure and low temperature

When the gas is liquefied if enough pressure is applied



When real gases deviate most from 1deal gas
behavior?

A — At high pressures and low temperatures

B — At low pressures and high temperatures

C — At high pressures and high temperatures

D - At low pressures and low temperatures



q I

‘Which of the following 1s not a property of Carbon
-dioxide that made it a favorite option for fire

| extinguishing?

‘A —has a cooling effect due to its rapid effusion

B — has a greater density than oxygen
|
'C — neither bums nor supports combustion

‘D - has a lower density than oxygen



Which of the following is a characteristic of the ideal gas? ¢ ) S patlad (e b les (4
Its particles move at variable velocities and on winding dayaie Cljleasg Byuaia Gilejun Alasua djam O

(zigzag) lines
Its particles take up space and measured in volume units (L) (L) paadl 8250 Wgie yumss £14A) (1a s dolasus Jats O

Its particles collide with each other or with the wall surface Slacliad glegll Ghas xa o lgaanss dolasea paliass
in perfectly elastic way e (S0 A e

O

Its particles experience intermolecular attractive forces i ilad (geR] Ailasn (o ya O



When does a real gas behave like an ideal gas?

Al high pressure and low temperature

When high pressure is applied and the gas changes
to the liquid phase

When the particles are close to each other, and attractive

forces are high

When the particles are far apart, and the attractive forces

are low

¢ A0 G B aadad) Gl Gl s

Aaraial! S)‘)ﬂ' Al s;'“"'“ oLl sie

o iy adde ol e (Jila ) A Alla Jgam baie

ailaall (g8 M3y anad) lguiany e ilihad) ot Lavie

el g Sy med) limes e cilisjall aeis Latie
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Calculate the amounts of gaseous reactants and products in a chemical reaction student textbook + example 7 + Applications

328,329

400 L 3l oY uomwasSY) jle o wsllad) gl Lo poeded! — gowsed) (fSlae
Bylad) dx g dasall s s ,28) S(C3HG) JelSIL obs ) 5Le oo

C3Hg(g) + 50,(g) — 3C0,(g) + 4H,0(g)
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How many liters of propane gas (CsHg) will undergo Led) Jia) s AN (CaHg) s Jle & il sse oS
complete combustion with 30.0 L of oxygen gas? $onalY jle 52 30.0 L 25250 JoSIL
Assume that pressure and temperature remain constant 5l allds jo g laa sl ClE

C3Hsg(g) + 502(5) = 3CO2() + 4H20(g)

2L

3L

6L

5L
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Calculate the amounts of gaseous reactants and products in a chemical reaction

student textbook + example 8 + Applications

e dly gl e Loged) poas on AlLSY)— g (ol
N,(g) + 3H,(g) — 2NHs(g)

5 > a9 3.00 atm o)luze daisn aie g yagd) ao JolSIL Jelons gusg acdl e 5.00 L LS 13)

Sasld) cslel ol Loge¥) Hlazne oo Lis .298 K




05 oS CaCO, p 4reiSH i gy S pdens Ao 43 el leSIane NI g wlio3u iVl 5 42

Qﬂ;ﬂ' .L_.....S‘ q;L: e s_al..faj‘ CaO (-}._._JLi.“ J.:....SI \;'J‘ iz.L.fa.“ f”‘,.ny‘ ol s A ol qjl:.“ J;-Ln:‘.]l
0385 Ao e Sast U 5k ot D sae L .CO, It 5 50 0.100 L o J puasell o35z OF o
UL p oIS U 4o S 0 2.38 kg Y3 13 STP e e 3 A S as]

CaCO, — CaO + CO, NH,NO,, — N,Oy, +2H,0,,



28g Il Ao N ae e iath S il a3 45

v B R . e . m o .
P R T T u,ﬂ,igg_j‘ilt-&m.uqﬁ.g#J1T4_qhu
W‘%_}L&J!:ﬁyw\’ufg_,lamw_, -[][I}Jlgl.-.'-"ﬂjl‘-k_——{[
Sl O o ST ST SU eoem Lo .20°C 51 = 3 55
& - J’-;'-FIE.::]I + ‘:'.’Dzm —s EFEECI.#‘:I

NaHCO,  + CH,COOH__, — NaCH,COO,__.
+ CO,., + H,O
2= 2"¢1)
Liz) » yISTP e - I L i
Ao 3 3 A gl A 333 gealt Tlhe3 ,ST AT X ALISHY C‘LJ'F = ‘_:-"-f‘J' I s
= 83.9 g/mol Lled sl (e 52,08



What is the mass of ammonia gas (NH3) can be formed from e e 13.7 L e JS& o) oS ~,;-J‘(NH;,) LigaY! e aks L

13.7 L of hydrogen gas H, at 93.0°C and a pressure of 0.396 0.396 atm Laas 93°C 5)la dapn e Hy foag jayll
alm according lo the reaclion in the chemical equation below? Solial AdLak) Alslall & oaal) Jelill Cua
(molar mass of NH: = 17.04 g/mol) ( 17.04 g/mol = NH. I aJdsall aksli )
(R = 0.0821 L.atm/mol.K) (R = 0.0821 L.atm/mol.K)
N2(g) + 3H2(g) — 2NHs (g)

0.274 g

0.122¢g

205¢g

124¢g



When iron rusts, it undergoes a reaction with oxygen to form CpasSal S| ae Jeli adld caaall ey Ledie

iron(lll) oxide. (1) aall 2w
What is the volume of oxygen gas at STP that is required STP ki)l Lially 5)hall days 32 sy e axa L
to completely react with 52.0 g of iron? faaall 50 52.0 g ae Ll Jeland o530
(molar mass of Fe = 55.8 g/mol) (55.8 g/mol= Fe 1 a4l ansll )
R = (.0821 L.atm/mol.K R = (.0821 L.atm/mol.K

4Fe(s) + 302 (g) — 2Fez03 (s)

1.24 L

27.8 L

15:7L

0.711 L



What is the volume of carbon dioxide gas produced from posdSl igs € (3a 25 G 3 o) SNy alilh ppa S wh b e e

the complete decomposition of 25 g from calcium carbonate .
P P )8 ¢ cpnaliall iz ally all da s dey colif Alslealt (3, ¢ ity

by heating, according to the below equation, and at STP conditions?
(if the molar mass of CaCO; = 100 g/mol)

) -
R =0.0821 L.atm/mol.K 0-0821 L.atm/mol.le =R

(100 g/mol = CaCO; ddsall A<l (1 Lle)

A
CaCOs(s) = CaOys) + COzg)
5.60 L
822 L

89.7 L

O||O ||O| O



