| DALTON’S LAW OF Name
* PARTIAL PRESSURES

Dalton’s Law says that the sum of the individual pressures of dll the gases that make up a
mixture is equal to the fotal pressure or: P, =P, + P, + P, + ... The partial pressure of each
gas Is equal to the mole fraction of each gas x total pressure.

moles gas,

tofal moles

Soive the following problems.

. _-i:f - { 1. A250. mL sample of oxygen is collected over water at 25° C and 760.0 torr pressure.
i1 What is the pressure of the dry gas alone? (Vapor pressure of water at
25° C =23.8 tor)

e 2. A 32.0 mL sample of hydrogen is collected over water at 20° C and 750.0 torr
—1 . | - pressure. What is the volume of the dry gas at STP? (Vapor pressure of water af
- 20° C = 17.5tor) .

3. A 54.0 mL sampie of oxygen is collected over water at 23° C and 770.0 torr pressure.
What is the volume of the dry gas at STP? (Vapor pressure of water at
23° C=21.11om

4. A mixture of 2.00 moles of H,, 3.00 moles of NH,, 4.00 moles of CO, and 6.00 moles
of N, exerts a total pressure of 800 torr. What i IS the partial pressure of each gas?

- | 5. The partial pressure of F, in a mixture of gases where the total pressure is 1.00 atm is
) 300. torr. What is the mole fraction of F,?
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' GRAHAM'S LAW OF EFFUSION Narme

5-5_ '.-'éraho.m's Law says that a gas will effuse at a rate that is inversely proportfional to the
:f: ;:"-sqmre root of its molecular mass, MM. Expressed mathematically:

| Solve the following problems.

1. Under the same conditions of temperature and pressure, how many times faster will
hydrogen effuse compared to carbon dioxide?

| 2. If the carbon dioxide in Problem 1 takes 32 sec to effuse, how long will the hydrogen
- take?

3. What is the relative rate of diffusion of NH, compared to He? Does NH, effuse faster
. ofslower than He?

_:_-_;_:;; 4 If the He in Problem 3 takes 20 sec fo efque, how long will NH, take?

5. An unknown gas diffuses 0.25 times as fast as He, What is the molecular mass of the
: unknown gas?
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ANSWER KEY

CHARLES’ LAW o “Nome

Chatles' Low stales thot the velume of & gas varies directly with 1he Kelvin temperalure.
" assurning that pressure is conslant, We use the foliowing farmulas:

_?.ﬂl;.u. or ¥, x I, m ¥, x T,

¥

Ka"C+ 273

Solve the following proociems asuming a constant prassura.
t. Asample of nilogen occu;}les o voluma of 250 mL of 25° C. What volums wift If

occupy al 5° C7
ey 210mL____

2. Oxygen gos ls of o termpaeratute of 40° C whan It oceupies a volume of 2.3 ets,
1o whot femparalure should It be rclsad {0 ocoupy a volume of 6.5 tars?

B K or LIO°C

3. Hycdrogen gas wos cooled from 150' C 1o 60 C. lisnew volurne 13 76 mL. Whot was

fts odlgingt volurme? % L

4, Chiollne gas occnpleé a volume of 25 mL at 300 K, Whot volume will It occupy of

s00K? 50. mL

5, Asaompla of neon gas of 58° € and o volume of 2.5 liters s cocladi o 25 C, What s

the new volume? . L
2.3

6 Fluoine gos at 300 K occupies a volume of 500-mt. To what temparature should It be

lewarad to bring 1h_e volume to 300 mi? °
130 Kor -93°C.

7. Helum occuples a volume of 3.8 litess it +45° C, Whot volume wil it ecoupy at 45° C7

SL

8. Asample of argon gos s cooled ond s volume want from 380 mL to 250 mt. IMBs
fincl temparature wos -55° C, what was ¥#5 orlginol tamperature?

331K or 58°C
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COMBINED GAS LAW Nama

In practcal tarms, It ks often diflcull fo hold any of the varables constant, When there ls
a change ln pressure, volurns and temperatung, the combinacd gas low s bsacd.

,fz»;,!.‘n".' = of PV, & BN
Complate the folowlng chast,
P‘ vi Ti . Pﬂ v? T!
1| tsam | sl e | 25am Lq L ag’
2| 120t0m | 2s8mL 25°C %-OD 250 ml. 500 6
—~fort
3 | 600 mmHg 25k 22°C FE0 mmHg. 18L

-4oC
50 mh 40 290 am 500 mt. 25°C
a1l Lotm - _

6! 85kPa 40L 2Z° ¢ rorea soL 4:;;5 ¥

6| 50t 2:’5"#_106“0 900.tor | 225wl 150°C
540 251 a6 c

8 125 kPa 126 ml sq"l k 100 kPa 100 L 75°C

e

3

BSOmmHg | tSmL 5°C
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DALTON'S LAWOF Nome
PARTIAL PRESSURES
* Dallory's Low says tho! the sum of the ndividuct pressures of all the gases that make up o

mixtuze Is equal to the total pressure or; P, =P, + P, + P, + ... The parllal pressure of 9ach
gos s equat 1o The male fiaction of ecch gas x folol pressute.

P,n?,+P;+P,+...

Satve the following problams,

[ %5{1 mi sampie of oxygen iy co!lacm—d avar wolar at 28° C and 7600 torr pressute.
at ls 1ha pressure of the dry gos olene? (Vapor pressure of water ot

26° C = 23.8 toir)
73L. torr

2. A s20mL sompie of hydicgen is collactad over water at 20° C ond 750.0Hor
. prassure. What I3 the volume of the dry gas ot 51P? (Vapor pressure of water ot

20 C =175 10w
23. TmL

3, AS54.0mlLsampie of oxygan i collestad oves water ot 33° C and 770.0 tor pressure.
what ls the vohima of the ¢ry gos at 51P? (Vapo! pressuia of water of,

.23"C==2_1.!_ iy
49.1ml

mibdure of 200 moles of H,, 3,00 moles of NH,, 400 moles of CO, ond 5,00 maoles
of N, exerls g tatal prossurer of 800 tor. What ls the parial prsssure of aach gos?

Ha=1M4ore, NHy =1 T1ory, (0,2229 torr

8. Tha postial pressute of F, In @ mixtuse of gasas where |
300, tor, What 8 the fmole fractlon of F 27

0. 39 5 NL'-"- Zﬁlﬁm
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IDEAL GAS LAW © Name

Use the Ideal Gos Law below 1o soiva 1he fotiowing protilams.

PV o nRT whera P = prassure in aimophares
¥ = volume In litar
1t = number of motos of gas
R = Univarsal Gos Constant
082 Leatmfmoi«K
T a Keivin tamparciure

i How many moles of oxygen will occupy.a volume of 2.6 itars at 1.2 atm and g ey)

moles

2. Whet volume will 20 mates of niliogen accupy o 720 torr and 20° C?

51 liters '

f 4 What prassute wilt e exeriad by 28 g of CO, ol o temperlure of 26° Cand ¢ volume

el 50K LT 2_% Od'm

4 Atwhot temparature wil 5.0 g of Cl, exert @ prassuta of 00, toxr at a volume of

B or = 119°C
5. What Is e denslty of NH, at B0D forr and 26° C? 0'733' |—

6. It the density of ¢ gasls 1.2 g/ at 748, tarr and 20° C, whot is s matecular nessT

. 29 glmol

7. How many meles of nittogen gos. wHI DECUpY ¢ VoRina of 347 mL ot 6680 torr and 21°

“ O.124 moles

8. ‘Wha! voiume wi 454 grama {1 13 of hydiogen ocaupy of 1.05 Gl ond 25° C7

5290 L

9. Find the number of groms of GO, that exert o prassure of 785 fons at @ volume of

32,6 and a temperature of 32° C. Sq
{ — 59.0

)An elamentat gas has o mass of 10,3 g. If he volume Is 58,43, andt 1h pressura i .
758 torrs ot 0 temperatuie of 2.5° C, whalt ks the gas? e IWV\ I

N
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o ANSWER KEY

HAM'S LAW OF EFFUSION Nome

s Low says that a gos wil effuse gl a tofe that s inversaly proporilonal fo the
o ool of lts molaculur mass, MM, £xprased mathematically:

he following problems.

 [fncder the some conditions of terpenature and pressura, how many times fastar wit

ydrogen atiuse compared ko carbon dioxide?
4.1

[t the carbon dioxida In Problam | takes 32 so fo affuse, how long wit the hydrogen
‘foke? . .

6.3 Sec

whatTs the relative :ate of diffusion of NH, compared 1o Ha? Doas NH, effuse foster

o _O.H‘i‘, Slower

}. Jitthe He I Problem 3 fakes 20 sec to effuse, how long will NH, take?

LHSe.c.

unknown gas ditfuses 0,25 times os fost os He, What Is the melaculor mass of the

T WM glmote

ELEMENT SYMBOLS.

An olement symbol can atend for one qtom of 1he el
elemant. (Ona mole « .02 x P aloms of an aleml::;_,)m "t ar ano mata of aloms of the

Wilta the symbol for the faliowing elaments,
1. oxygen ___O 1% plutonium P{L

. hydrogen __H 12, amedeium Am

2

3. chiofing 13 rexdium RA
A mercury 6 14, gearmanium 6 e’
5,

Nema

s

. flugrine _____F 5. zinc | 2
. balum  _____ 6“ 16 anenic %
7. hefium _’"“He' 17, lead Pb

8. uontum 18, iron Fc'
9. raddon 1% calclum
n Co

9. sulfer ____ 20, cobalt

Wilte the ngma of tha glement tha! cormspondﬂoeqch%gszoﬂ wing symbals,
21, Kr __kq‘ﬂ:&ﬂ 1. Cu _(D_W

7 K _inQSSLum 32 Ag __&L_egr_..
»c_Corhony  w . _phosphorus
24, N Y.\e.'oh 3. Ma onese
2. § {hw ! 8. lm '
2 n 20 TLONUMN 3. Au %‘)ld

7. 8n in o Mg IMNAQNES LM
2. Pt plﬂ+ N w o _NICKe]
» no ___SOAIWM W & ine.

&

» a__Oluminum @, vg Ml&!}l

Name

om s made up of pratens and neufons (balh found In $he nuciaus) and elechons

W sirounding elactron cloud). The alomic number s aquato the numbar of protons.
s number b equal 1o Iha numbier of protons plus newtions, Ia a naulral atom, the
et of protons equals 1he number of elactions, The charga on on on Indiceatlss an
Yance betwaen protons and elachions. Too many electrons produces o negative

3. foo few, a posiiive charge.

7 proton
. atomic -3 neq!mns {57
4 glactrons

sment/ | Atomis

Maas
Humber Atomle Mass

LO0[| [ 1 1T 01
LOO | | |1 | O]lo
o 11Z.01] 12 (L [ L b

Pratons | Nautrona  Electrans

3
-.7

9 133.09%3(39 | 19

2. 124305 124112 112 | |10
33 4920675 [ 33 | 42

47
57

I

107,863 |10% |47
072. 83 (108 [97 | b}
A

32.0L | 32 ||
92 (23802917339

ISOTOPES AND AVERAGE Heme
ATOMIC MASS
Elements come in ¢ votlely of kolopes, maaning they e made up of atoms with the

same otomle number bt difarent atemic masses. These atoms differ In the aumbar
of nautrons,

The avetcge clomlc mass s the walghted avarcge of all 1he kolapes of an alemant,

Example: A sompla of coslum s 75% MCs, 28% '#Cs and
. &% M, What is its average clomic mass?

Answer 6 x 133 a 99.75
20 % 132 o 264
05 = 134 = 4T
Tolal « 13285 amu = averoge alemic mass

Datarmaine the qavarage atomic mass of 1he following miktures of solopes.

1. BO% ', 17% ™, 3% ' l?‘_h .%lﬂ amu

147.5 amw, |

7. B0% AL, 0% ALY

-
3 )‘5% %Fa, 85% o

55.35 amu_

DG A N R

[ AR AL

1.012 amu
14,07 amu,
12.04 amu

ﬁ'g_;} A oMy MU e

109 ' @instructional Failr, Inc.




