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<l il s Parameters of Gases
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1. Mass (m ax):
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Q1) how many atoms in 8 grams of helium. (QL/ sslell e pla A (b i 2o <))

2. Volume (V aa):
S e (o sing S A glall aas i Sl aas G ¢ Lol Aaliall ALl dalusall Janii <l Jad) oY 15k
AL G sae aaall e o saad) Sildag
3 3
(L) scm® s dm

1m® = 10° liter = 10° dm® = 10° cm”.
3. Pressure( p Laal):
Pressure of the gas is due to its collisions with walls of its container i.e. the
force exerted by the gas per unit area on the walls of the container is equal to
Its pressure.( e dabussas s I el L lay i3580 o (sl ¢ Zpslall ) saas aslalaal g il el Jasa
lebia (g g Ay slall ol jaa )
F(Force)  Mass x Accelaration

P . . —=
(pressure) Al Area) Area

Pressure is exerted by a gas due to kinetic energy of its molecules.( & gute
iy ad A€ jall Aaal) oy Unia)
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Units of Pressure (sl i ):

The pressure of a gas is expressed in mm of Hg,

atm, Pa, Nm™, bar and Ib/In® (psi).( ce e <
(u\ﬁ;}j\ aJ.@.aM\

760 mm of Hg = 1 atm = 101325 Pa = 101325 Nm 2
760 mm of Hg = 760 Torr = 1.01325 bar = 14.7 Ib/In? (psi)

adlidg o g Loy Ledie adding o Jadas 30 gail) sa / 4dasdle

(a) Low pressure (b) High pressure

3. Temperature (T slallda 0):

Temperature is defined as the degree of hotness. The Sl unit of temperature
is Kelvin. °C and °F are the two other units used for measuring temperature.
On the Celsius scale water freezes at 0°C and boils at 100°C where as in the
Kelvin scale water freezes at 273 K and boils at 373 K. (&as bl sall s 2 e
GAIS a calas gl o) sl 85 ) all da e sas s sl OC 5 OF da 0 Gl gleaaias oy AT lias s Laa
S (e o oLl daas Cum Asiada g Ve e die iy Bsie da ¢ vie el daa ¢ Bt ebite e 31l
QHS TVY sie a5 S YVY xie )
K=°C+2735
F=(9/5)°C + 32
Q2) what is the difference between temperature and heat?( s, ox ¢4 L
B BN EEN
Heat (symbol: q) is energy. It is the total amount of energy (both kinetic and
potential) possessed by the molecules in a piece of matter. Heat is measured
IN Joules. (el sl all: ) Ak 8 el jall LeShia ) (Alaiaall 48 all) dildal) 48 Jaa) 43 dilda o
Il sl jall s salall (4a))

The Units of measurement( ol cias )
The international system of units (SI) was adopted by the General
Conference on Weights and Measure in 1960, and the SI units are widely

used today. All SI units are based on these basic units. (sl sl sl slaie) &
IR RGN YN PSR RN R PR A ]

Seven Basic Quantities and Units( < g
Al s )
Quantity (i) | Unit(s=~5) | Symbol(-))
Length (Jskh) Meter m
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Mass (az<) Kilogram kg
Time(ws) Second S
Electric Ampere A
current( L
el
Temperature(4s2 | Kelvin K
SN
Luminous Candela cd
Intensity (s
alaY))
Amount off Mole mol
substance (s as)

Other units are called derived units the table below lists some examples( s
ALY Gl obial J saall 3 e A8 Clas L (5 AYT Cilas )

Derived quantities and their SI units( w5 2asa) el
L Aalall chlas ol S emm )
Quantity (i) Unit(s ) Symbol(-)
Area(islua) square meter( s m*
&)
Volume(ssal) cubic meter( s m®
Density (i) kg per cubic kg m™
meter(kg i o<
Velocity(ae ) meter per ms™*
second (&t J< )
Acceleration(J=«3)| meter per second ms*
per second(J i

For some specific common quantities, the SI units have special symbols.(
dald ga) o (Jall AUl cilas g (5 siad ¢ Baraall AnSLal LS (anal dunilly, )
Special symbols of some SI units( il 550
Glas ol sl aldail) Cas g i)
Quantity Unit | Explanation( )
Force(ss) N | Newton = kg ms™
Pressure(s=) | Pa | Pascal =N m?
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Electric V Volt=J/C
potential (e

o)
Energy/(asu.) J Joule =N.m

Electric C Coulomb=As
charge(za

Al eV

Electric Vv 1v=1JC
potential (e

)
Power (s i) watt 1watt=1J/s

The following units are still in common use for chemistry(&sta i cias 3 J1 55y

slaasll L aladiuY))

Common units still in Use (2815 Y axilal s )
alaiuyl)
Quantity () | Symbol (G«.1) Explanation (L)
Volume(ssal) L liter =1 dm* 1 dm=0.1m
Volume mL milliliter = 1/1000 L
Molarity(:.¥ ) M number of moles dissolved in 1 liter
solution(Ua Y Jstae 8 43l Y sall aac)
Molality * m number of moles dissolved in 1 kg

solvent

Sl unit prefixes(whas i Jsall il sas 5 il

Metric system or Sl units are based on factors of ten. However, most units
prefixes with names are 1000 times apart. The exception are near the base
unit (centi-, deci-, Kilo-, ).( cass sf ¢ iall sl aciny S| plane (b ¢ Al oy 3o o dalse e

Cal LS ¢ g ¢ ) i) Bas gl (pe ol SLELYT e ) v e s L el slanlT @l s ) L),

Sl unit prefixes
Factors | Prefix | Symbol
10* tera T
19° giga G
10° mega | M
10° kilo k
10° hecto | h
10" deca da
101 deci d
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10-2 centi c
103 milli m
106 micro | M
10-9 nano n
10-12 pico p
10-15 femto f
10-18 atto a

Conversion Factors(dissd Jal )
A conversion factor is a ratio of equivalent quantities used to express a

quantity in different units. (ol duS o ill Lassival) LS LS Zas a Jysaill Jale
it )

Ex// How many cm are in 1.32 meters? ( sie \,7Y b au Jl 2 )

1m or M Unit conversation
100 cm / Tm
Xcm=1.32 m(M) =132 cm
Tm
Common conversion factors(asLa d sl Jol s2)
Quantity(i=<) | SI Unit(s=s | Other Conversion Factor( =
345 Unit( s sl
)
Energy(zaw) joule calorie 1cal=4.184]
erg lerg=10"J
Force(ss) newton dyne 1dyn=10"N
Length(d skl metre or &ngstrom 1A=10"m=10%cm=
meter 10°
'nm
Mass (&) kilogram pound 1 1b =0.453592 kg
Pressure(k~=) | pascal bar 1 bar = 10° Pa
atmosphere | 1 atm = 1.01325 x 10° Pa
mm Hg 1 mm Hg = 133.322 Pa
Ib/in® 1 Ib/in* = 6894.8 Pa
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Temperature(is_s| kelvin Celsius 1°C=1K

5,1,al) Fahrenheit | 1°F=5/9 K

Volume(ss)) cubic metre | litregallon |1L=1dm*=10°m’
(U.S.) 1gal (U.S)) =3.7854 x 10°
gallon 3 M3
(U.K.) cubic | 1 gal (U.K.) = 4.5641 x 10°
inch 3 M3

1in®=1.6387x10°m®

Note// we use the idea of unit cancellation to decide upon which one of the
two conversion factors we choose. (Jissill e e sl maail sas gl 2la) 5 S8 aadioss // 3k pala

)\-N)
Ex// How many meters is 8.72 cm? (s A YY i siall e oS /0 )
Unit conversation 1m or 100 cm
100 cm '\\ 1m

.

X m=872%m. _L[n_) =[ 0.0872 m
100 em_

Again, the units must cancel.( s bl iy s a1 6 50 )

Ex// Convert 41.2 cm? to m?, (" sie st ), Y g dss )
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Xm?2=412¢cmem [ 1m )( 1m )
100 cm / \100 cm

=[0.00412 m? ,/ ral

Xm2=41.2cm2( 1m )2 = [0.00412 m?
100 cm

Ex// Convert 2 atm to pressure uints Pa, and mm of Hg,?

_latm  ,  101325pa :
101325 pa / 1 atin nit conversation

.......

Converting Units of Temperature (sl ia s <y Jia3)

Ex// A child has a body temperature of 38.7°C, and normal body
temperature is 98.6°F. Does the child have a fever? What is the child’s
temperature in Kelvins?(s,) s as 05 ¢ usia da 3 YA,V Jikall aa 550 a da 3 it ¢ Jial Jus e
S OAISIL Jiall 5 5] pm dap (o8 e Spanlly loae ikl Ja el s da 50 3A,T dpmplall auall)

SOLUTION:
Converting from °C to °F %(38.7 °C) +32=101.7 °F

Yes, the child has a fever.

Converting from °C to K 38.7°C +273.15=311.8K
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EX/I change 806 mmHg to (a) torr (b) atmosphere (c) kilopascals.

soL//
2 806mm (2220 ) = 806torT
o) 806mm (== ) = 1.06atm
9 806mm (%) = 107.457kpa

(Home work) convert
1- 1.49x10°mg to gm
2- 4.6 cm’tom?®

3- 1.07 bar to torr

soLu//

1. 1.49 x 103mg — 22210

1000
2. 4.6cm3tom3 — % = 0.0000046m3

= 1.49gm

3. 1.07 bar to torr = 1bar = 750.06torr — 1.07bar 7501-<;Storr _

ar
802.5642 torr
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Unit analysis(sa s diss)
Unit analysis is also a useful guard against algebraic mistakes. An error in

setting up an algebraic solution often changes the units of the answer, and

check of the answer’s units will show the mistake.( suis il 5 Laf s Il Jla 2y
e 38 pedasa s ¢ Y Clas g yaad A s dadl dlae) i sl o le e 4 juadl Und¥) e dleall

Uasll sy c_,u;j_)

PROBLEM Unit analysis and recognition of a reasonable value can prevent
errors such as those that resulted in the following answers. ldentify the

problem with these results for the requested quantity(a<ad sas 5 ddas a5 of (Sa
el ) o3 Al s 3G lla ) Y ool il @l Jia pladl ¢gan aie ) A gine dad e Ca el

il
Quantity Wrong answer
the density of NaCl(s) 1.3:10 * gem ™
the density of NaCl(s) 33:-10"gem ™!
bond length of Csl 123 m
speed of a molecule 455-10" ms™!
momentum of electron 510" ms™!

SOLUTION Each of those examples gives an answer of entirely the wrong
magnitude (which could arise from using the wrong conversion factor, the
wrong units, or both).( sasis oe Ly 8 625) s hla aaay Lla) 83 o2 e IS axy Jal

LegalS ol A5lalall s gl f ¢ alad) Jysatll Jale ),

Quantity Wrong answer Why unreasonable

the density of NaCl(s) 13-10* gem ™ too small

the density of NaCl(s) 33-107gcm ™! wrong units

bond length of Csl 123 m too big

speed of a molecule 455-10" ms™! too big (greater than speed of light)
momentum of electron 5:-10 " ms! wrong units
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