"Fun with Gases" Study Sheet! Name: _)ﬂ A h

Seat #
(also featuring “fun with solutions.”)

1. A flask contains 10.0 grams oxygen gas, 20.0 grams nitrogen gas, and 10.0 grams of helium gas.
Total pressure in the flask is 2.00 atmospheres.

a. What is the partial pressure of each gas in the flask? 31281 +. H a4+ Z'Ltq 81‘ 3. b 24 &
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b. If the volume of the flask is 40.0 liters, what is the temperature in “C?
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c. How does the rms speed of the helium compare to that of oxygen? -
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2. A gas sample occupies 30.0 liters and contains 85.7 grams of gas at STP So o O "C | atm
a. What is the molar mass of the gas?

(oo L) L;:;ﬁ) = 13393 molea 35.%9 = 43.95
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c. What was the r.m.s. speed of these molecules at STP?
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3. Mg+ 2HCl -——--- > MgCl, + Hy(g)
The hydrogen gas from the above reaction is collected by water displacement. 45.2 mL of gas are collected at

22 °C at a total pressure of 755 mmHg. ked enert
wup oo VP
P loo P

a. What mass of HCI must have reacted, assuming 100% yield?
Phz = Proma~ Puzo = 755 mmig - 1993 mmHy = 7357 mm by
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b. In the gas collected, calculate the mole fraction of hydrogen gas and the mole frac-:tion of water vapor.
Piz= Prom Xu, Przo = Promu Xitao
735.17 mm g = (55 mm Hg ) (X113 ) Xupo = FPrre /Prom.
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4a. Two balloons are at the same temperature and pressure. One contains Helium and one contains Radon.

If an equal sized hole is poked in each balloon, compare the initial deflation rates of these balloons.
(The escape of the gases through the tiny hole is called "effusion.")
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b. Another gas is found to have an effusion rate that is 2.7 times that of radon, when at the same conditions.

Calculate the molar mass of the gas. "
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5. At 100.°C and 0.800 atm, a gas has a density of 9.20 grams per liter. What is the molar mass of the gas?
AsSume we. hawe | male :
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6a. Suppose an alloy called "alumigold" contained only aluminum and gold.
5.00 grams of the alloy are reacted with HCl, and 3.33 liters of hydrogen gas are collected over water at 50.°C

and an atmospheric pressure of 770. mmHg. What percent (by mass) of the alumigold is gold?
(Hint: use the activity series to see which metal can actually react with HCI, and write that balanced equation. Then you’ll know that

all of the hydrogen gas produced came from that metal.) m H 2 ao pro du € A M(A-ST b.c
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7a. Complete and balance: lMgm +@HBr,,,, -——--
b. 500. mL of 0.30 Molar HBr react'With an excess of magnesium powder.
What volume of gas should be collected, if the gas is collected at 40.°C and 762 mmHg total pressure?

Report your answer in milliliters.
(o.500L)(0.30 mlo) - 0.15 moles HBr
> = 0.075 molao H2
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c. In the gas that was collected, what was the mole fraction of the water vapor?
PHz,o ~ Ppra XH‘LO
P
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248 mL of 1.5 M nitric acid are allowed to react with an excess of aluminum powder. mally  mmH ,
The gas is collected by water displacement at a temperature of 30.°C and an overall pressure of 751 mmHg. PK 5 Z ?,q ,g

If 4.61 liters of gas are collect , what was the percent yield?
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9. Consider the data shown here:

Data for compound #1: Solubility at 25 °C : 34.9 g compound per 100 mL water mole S’vaalQ
Solubility at 100 °C: 29.2 g compound per 100 mL water aj— | _Q.lé’ ‘RMP
AH_ i, = +31 kJ/mole or -31 kJ/mole (?) S0 AH 1S @
Data for compound #2: Solubility at 0 °C: 5 g compound per 100 mL water
Solubility at 45 °C : 35 g compound per 100 mL water ) moce lf.; ld}_g
AH,,,...= +67 kI/mole or -67 k)/mole (?) at _9_‘?‘ P

So M S ®

a. Determine the AH,,,,, of each compound, including the correct sign.

\
Compound #1: _| =™ 31 ¥/ mo_l-_(—‘! Compound #2| % b7 KT/ Mb!-;l:

b. The two compounds correspond to lithium sulfate, and potassium dichromate.

Write the formula-for-each-ecompound: " i—
Lithium sulfate i~l 2 S Qq l potassium dichromate; \ KZ CI”7_07 \

Li*/Soyts ¥ /G o7
¢. When lithium sulfate dissolves into water, the water*s temperature becomes slightly lower.&— SO AW (S @
Which compound is the lithium sulfate (#1 or #2)? + 2 . ce ~d b)

d. What is the total concentration (molarity) of ions in a 0.01 Molar lithium sulfate splution? * 0% M
What is the total concentration of ions in a 0.01 Molar potassium dichromate solution? .

e. Are these two compounds strong, weak, or non electrolytes?_| S MS: \ Q/lf O‘h’b !-y ‘}&—"

(The next 3 problems are from chapter 4, so the answers will be the chapter 4 PDF.)



10a. Classify each compound as a non-electrolyte, a strong electrolyte, or a weak electrolyte:

(Note: the 7 common strong acids are HCI, HBr, HI, HNO,, HCIO;, HCIO,, and H,SO,. &~ CLC{M

Assume that all other acids are weak unless otherwise told.) ove e Igdn!j;}g
N wWeakauds are weak e,ledmlv}a_

HCN Weal SBr, N oW MgSO, S'}my
HCIO wWeal C.HO, nBN CHO, NON

KNO, SHvomf HF ek Na,co, SOy
BCl, Non FeCl, © HNO, s—}vmj

1 Conmponds- are veall
¢ DV&L\JL_S\ e\eﬁbﬁ\yk’a ; \S\\espﬁé e acids)

b. Determine the total ion concentration in each solution, below.

0.10 M AI(NO,), 020M (NH,,SO, 030M KOH 0.50 M Ba(l,
ool Sommt el +3 he m[™
lhaes L8045 10:60 M | (2eoM) "2 M)
¢. Determine the total concentration of bromide ion in each solution, below.
0.20 M NH,Br 0.00010 M SnBr, 0.030 M FeBr,
1 2¥| - -} Xy —_— — xg
[0.20M | ' 0.00040M | 0.090 M
P RRS L = aa—u]) et}

11. A solution of lead II nitrate was prepared as follows:
14.82 g of solid Pb(NO;), and 150.0 mL water were added to a container and stirred until the solid fully

dissolved. After mixing, the total solutton volume eto 1522 mL. 'S
$0,150.0 ¢ tho Sine HL0

a. Calculate the density of the solutlion. j Sa‘o 0\2 S '*J l. s 19 /I“L
Dens by efsoluhin = MasSSelupn . - 4329 + 1007
y Vo luse Solubm 1S22mL o429 - 09792
IS2.ZmlL

1 1.0%% Y J
b. Calculate the concentration of lead II nitrate in the solution (use molarity units). =

Imol _
(/q.gzj)[ 3;':_022%5) = 0.04474S mole, Pb/NOR),

by = e sob? - L owzus mler _ p 293959 01940 M|
MoliiTy L soln 0.1572L )&“:ﬂ*‘y

¢. Calculate the total concentration of ions in the solution. .
0.1.4939%9 mole Ph(NO3)2 )( 3molgy toma .\ = 0.88197 = 08520M
lmole PHIND3)2

d. Determine the concentration of Pb*? ion in the solution: [Pb*?] e 2940 M 2 X2

e. Determine the concentration of NO,™ ion in the solution: TEEE| = M

CN Os'ﬂ




12. A solution with a total volume of 350. mL was made by adding 39.97 grams of sodium molybdate
dihydrate (Na,MoO, * 2 H,0) to 338 mL of water, and stirring until the solid dissolved.
Anhydrous sodium molybdate has a molar mass of 205.93 amu. ¢ N a; M Oo G ° YA H 0

molw mass 1S QDS.‘?%—!—?.[IQ.DISZ)

a. Calculate the concentration of sodium molybdate in mole/L.

(34979 ) 2i1-3575) = 241.9604 9/mole

- U~ iigm Al
0.350 | ' 0'%'%_’;' 0472 M

b. Calculate the density of the solution. e
po m - 39979+ 3389 = LoFda) —> [ 1.08 3/mL |
V 350. mL e

¢. What mass of anhydrous sodium molybdate would be required to make 250. mL of 0.15 M solution?

13. Suppose 150. mL of 2.00 Molar Ba(NO,), are mixed with 250. mL of 0.10 M of AI(NO,),.
Calculate the concentration of nitrate ion in the new solution, after mixing. Assume volumes are additive.

To320 (new) Volume = [S0.mL+ 250 .mL= 4H00.mL

Ba(M02)- MiVi= M2 V2 ALINOZ);: MV, = MV;

(2.00 M) (150.mL) = Mz (400.mL) (om)(250.mL) = Mz( 400,
M, = 0.750 M Ba/NO>)2 My = 0.0625 M Ai(ney),

[Nos] = A(OF50M) = 150 M Cnos] = 3(0615M) = 01875M

A 1
ISDM 08B M Z  L4g75 M , E”Oﬂﬁwz l'éq_mj

(#14 is optional)
14. Calculate the concentration of potassium ion in a solution that was made by mixing 100. mL of 0.200 M

K.PO, and 450. mL of 0.600 M KHCO,. Assume volumes are additive.

Totl V = 4S0.m[ _+ 100.mL= 550.mL KHCD3 °
Ka PDy* (200M Y100.mLY = M2 (550 mL) (+b0DM) (45‘0.»11.)44;(5205)
Mo = 0.0343L M Ka POy Mo > 04907 M

CK+] = 3 (.0%626) > 0.10909M [K#] = 04909 M

010909+ O4909 = 05994 —»‘ [K+]g,.p= 0600 M|
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15. Consider the compounds LiCl and KBr, and their aﬂueous solutions.
When either solution forms,

a. What is the sign of AH,;,n? ( 2 (¢ /ld D'HLO’M!C)

b. What process corresponds the AH, ... and why does AH,,., have this sign? Include a picture!

The solvent is #O. some oF

275 A
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c. What is the sign of AH,,,? 2 b.ed) o s ,g,\,;la-rhe/rmc
d. What process corresponds the AH,,,., and why does AH,,h,_,,have thls 51gn" Includeapxcture'
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is required o sep aate
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(o daws LBr) are attracted 10 each vthir.
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e. What is the sign of AH ;.7 ! 2 (E’X‘D) the ionit bW:‘A )

f. What process corresponds the AH, ;... and why does AH,;;,, have this sign? Include a picture!

In miXiag, he Dlute mgl Solveat mix togethes, so The
athachve -Fo(ced CAn occur between svlude 3 sulvlafparhizles,
H g

4 i L ES gt Jhochve G co hetween
# a

\o DY 3 Hro and theions.
b& @”’ S the Hzo and it
w \H o H e attracted 1o each o1k
d wi L ene(yj is reltand o+
l-{ H we _7 be come cloSe -l'o
LiCl has a AH,,,, = - 37 kl/mole a foce & 2o tn other,

KBr has a AH,,,, = +198 kJ/mole CC{L{L&"» a "IM § Pblﬂ P 100’6( Since HZD la)
g. Based on the sign of AH,; ., how do the magnitudes of AH,g,en; AHoue, andAH,,;, compare in LiCl1?

| BHwix | > | Sbsoe| + | Bhisolvest %@"fzyuaiﬁl‘”:é:’do

h. Based on the sign of AH, 0., how do the magnitudes of AH,;,ey; AHgge, andAH,,;, compare in KBr1? ‘S [ ﬂ'h

| AHM:X\ £ \A\'\So\uk lAHSalH’rd'l 7’”)
(more eneqy is absy bed tanreleased, so DHslhpais posiive (4-[018)



16. On a hot summer day (106 °F or 4§C), the relative humidity is 32 %.
a. Calculate the vapor pressure of water in the air at these conditions.

Lool’—u’g%e EQim VP &t HoeC : VP = 5'5.BMmH5

(0.51)(55.3 mﬂ.fy) Z 17.696 mm Hj i B Mm I:)ﬂ

B b. What is the Dew Point temperature, in °C, of this air? Explain your answer briefly.
20. ‘CI (o teally betreon 20.°C ond 20°C)
' °
At 200, fha max VP > 3 samm Hy N, %5, T8 T4 000 B0 0
At 210¢, the maxVP = (§.65 math © woe thm 0%, so dew/Pfedr'w"’:

c. If the air cools from 40C to 23°C, will a dew occur? Explain your answer briefly. Vo il occw.
rNo,} At 2%°C, +he max VP > wnf Sinee 17.696>13.54

‘ v vapo.
but the wr‘on\j\r\n.d—'}il?mmH__ffLa a0
\$ £ 2107 so a gew will jl not | ocawv. shil uade 160%

k\AMld\.’y .

17. In Machu Picchu, Peru (Elevation: 8040 feet above sea level), a typical air pressure would be about 0.742
atm. Determine the boiling point of water at this location!

(O.?l}la‘bﬂ)(M} > 563.92 MmHﬁ or X Sfé'-i Mmfﬁ‘

l a‘tm ———

10 boil, the H0 musthare o Vapy presive
equal o tha afmosphtric pressu® i 564 mmHy

Fom VP chort .

@ q90°C, VP=525.% mn
@ q 2°C) VP = ELF.0 mm
@ 9406, VP = é}D.‘a Mnﬂj

¥ VP is
}jj — pre clase b 564 mmHg
when € 92°C

So '2@ 'S Fhe bD}/l‘ﬂf f-t
(o rtalb ,uke 91 8 ISh
bt 92 1S close endugh )



