Homework — Chapter 08 Chemistry 51
Los Angeles Mission College
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If sodium chloride has a solubility of 36.0 g of NaCl in 100 g of H2O at 20 °C, how many grams of water are needed to prepare
a saturated solution containing 80.0 g of NaCl?

If the solid NaCl in a saturated solution of NaCl continues to dissolve, why is there no change in the concentration of the NaCl
solution?

Potassium nitrate has a solubility of 32 g of KNOz in 100 g of H20 at 20°C. State if each of the following forms an unsaturated
or saturated solution at 20°C:

a. 32gof KNOs and 200. g of H20
b. 19 g of KNOs and 50. g of H20
c. 68 g of KNOs and 150. g of H20

Potassium fluoride has a solubility of 92 g of KF in 100 g of H20 at 18°C. State if each of the following forms an unsaturated or
saturated solution at 18°C:

a. 46 g of KF and 100. g of H20
b. 46 g of KF and 50. g of H20
c. 184 gof KF and 150. g of H20

Indicate whether each of the following ionic compounds is soluble or insoluble in water:

a. CuCOs3

b. NaHCOs

c. Mgs(POa):

d. (NH4)2S04

e. FeO

f. Ca(OH)2
Indicate whether each of the following ionic compounds is soluble or insoluble in water:

a. NasPO4

b. PbBr2

c. KCl

d. (NHa)2S

e. MgCOs3

f.  FePO4

Write the net ionic equation to show the formation of a solid (insoluble salt) when the following solutions are mixed. Write none
if there is no precipitate.

a. AgNOs(aq) and LiC|(aq)
b. NaCl@g and KNOz(q)
c. Na2SOuy(aq) and BaC|2(aq)

Write the net ionic equation to show the formation of a solid (insoluble salt) when the following solutions are mixed. Write none
if there is no precipitate.

a. Ca(NOs)zq and NazS(aq)

b. NasPOasaq and Pb(NO3z)2(q)

c. FeCls@qg and NHaNO3(ag)
Calculate the mass percent (m/m) of a solution containing 15.5 g of Na2SO4 and 75.5 g of H20.
Calculate the mass percent (m/m) of a solution containing 26 g of K2CO3s and 724 g of H20.
What is the molarity of a solution containing 8.0 g of NaOH in 400. mL of NaOH solution?

What is the molarity of a solution containing 15.6 g of KCl in 274 mL of KCI solution?
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8.99 How many grams of solute are in each of the following solutions?
a. 2.20 L of a 3.00 M Al(NOs3)s solution
b. 75.0 mL of a 0.500 M CsH1206 solution
c. 0.150L of a 0.320 M NH4Cl solution

8.100 How many grams of solute are in each of the following solutions?
a. 428 mL of a 0.450 M Na2SOa4 solution
b. 10.5 mL of a 2.50 M AgNOs solution
C. 28.4mL of a 6.00 M H3PO4 solution

8.101 A patient receives all her nutrition from fluids given through the vena cava. Every 12 h, 750 mL of a solution that is 4% (m/v)
amino acids (protein) and 25% (m/v) glucose (carbohydrate) is given along with 500 mL of a 10% (m/v) lipid (fat) solution.

a. In1day, how many grams of amino acids, glucose, and lipid are given to the patient?
b. How many kilocalories does she obtain in 1 day?

8.102 A patient receives an intravenous solution of a 5.0% (m/v) glucose solution. How many liters of the glucose solution would the
patient be given to obtain 75 g of glucose?

8.103 How many milliliters of a 12% (v/v) propyl alcohol solution would you need to obtain 4.5 mL of propyl alcohol?

8.104  An 80-proof brandy is 40.0% (v/v) ethyl alcohol. The “proof” is twice the percent concentration of alcohol in the beverage. How
many milliliters of alcohol are present in 750 mL of brandy?

8.105 Calculate the concentration, percent or molarity, of the solution when water is added to prepare each of the following solutions:
a. 25.0 mL of a 0.200 M NaBr solution diluted to 50.0 mL
b. 15.0 mL of a 12.0% (m/v) K2SOa4 solution diluted to 40.0 mL
c. 75.0 mL of a 6.00 M NaOH solution diluted to 255 mL

8.106 Calculate the concentration, percent or molarity, of the solution when water is added to prepare each of the following solutions:
a. 25.0 mL of an 18.0 M HCI solution diluted to 500. mL
b. 50.0 mL of a 15.0% (m/v) NH4Cl solution diluted to 125 mL
c. 4.50 mL of an 8.50 M KOH solution diluted to 75.0 mL

8.107 What is the final volume, in milliliters, when 25.0 mL of each of the following solutions is diluted to provide the given
concentration?

a. 10.0% (m/v) HCI solution to give a 2.50% (m/v) HCI solution
b. 5.00 M HCI solution to give a 1.00 M HCI solution
c. 6.00 M HCI solution to give a 0.500 M HCI solution

8.108 What is the final volume, in milliliters, when 5.00 mL of each of the following solutions is diluted to provide the given
concentration?

a. 20.0% (m/v) NaOH solution to give a 4.00% (m/v) NaOH solution
b. 0.600 M NaOH solution to give a 0.100 M NaOH solution
c. 16.0% (m/v) NaOH solution to give a 2.00% (m/v) NaOH solution
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Answers...

8.87

If sodium chloride has a solubility of 36.0 g of NaCl in 100. g of H20 at 20 °C, how many grams of water are needed to prepare
a saturated solution containing 80.0 g of NaCl?

36.0g NaCl 80.0g NaCl
100g H,0 = xg H,0
_80.0 g NaCl x 100g H,0

Saturated Solution =

36.0 g NaCl
x =222g9H,0
8.88 If the solid NaCl in a saturated solution of NaCl continues to dissolve, why is there no change in the concentration of the NaCl
solution?
Because all the NaCl that dissolves is balanced out by the precipitation of the NaCl in solution.
NaClg 2 Najyg) + Cligg
8.89 Potassium nitrate has a solubility of 32 g of KNOgz in 100 g of H20 at 20°C. State if each“'pf the following forms an unsaturated
or saturated solution at 20°C: L
a. 32gof KNOsand 200. g of H20 (
Unsaturated, 16g/100g — 16 is less than 32
b. 19 g of KNOs and 50. g of Hz0
Saturated, 389/100g — 38 is greater than 32
c. 68 g of KNOs and 150. g of H20 {
Saturated, 45g/100g — 45 is greater than 32
)
8.90 Potassium fluoride has a solubility of 92 g of KF in 100 g of H20,at'18°C. State if each of the following forms an unsaturated or
saturated solution at 18°C: L & )
a. 46 g of KF and 100. g of H20 \
Unsaturated 46g/100g — 46 is less than 92
b. 46 g of KF and 50. g of H20 .
(\ ) \
Saturated 92g/100g — 92 is equal to 92 )
c. 184 g of KF and 150. g of H20 \
Saturated 123g/100g — 123 js greaterthan 92
8.91 Indicate whether each of the following.ionie. compounds is soluble or insoluble in water:
a CuCOs K ‘. Rule Applies to Statement Exceptions
' : 1 Li*, Na™, Group IA and —
Insoluble - From solubility'rules, all COs? are insoluble K7 NH¢"  ammonium
¢ compounds are
b. NaHCOs N soluble.
- 2 C2H302, Acetates and —
Soluble - From solubility rules, all Na* are soluble NOs nitrates are
‘\ \] soluble.
c. Mgs(POa)2 : ‘ 3 ClI.Br.I'  Most chlorides, AgCl, HgaCla, PbCla,
» ) bromides, and AgBr, HgBn,
Insoluble = From solubility rules, all PO4% are insoluble iodides are Hg:Br2, PbBr2, Agl,
N soluble. Hglo, Hgalo, Pblz
d. (N H4)ZSO4\ 4 SO4%- Most sulfates are  CaSO4, SrSO4,
( ) . luble. BaS0s, Az2S0s,
Soluble - From solubility rules, all NH4* are soluble SO H;SS;: PgszO:
‘Fe0 5 COs+ Most carbonates Group IA carbonates,
e. Fe<, are insoluble. (NH4)2C03
S T . f . 6 PO#- Most phosphates ~ Group IA phosphates,
Insoluble - Solubility rules to the right are useless for this question are insoluble. (NH):POs
7 s> Most sulfides are  Group IA sulfides,
f Ca(OH)2 insoluble. (NH4)28
Insoluble - From solubility rules, all OH- are insoluble 8 OH Most hiydroxides  Group IA hydroxides,
are insoluble. Ca(OH)2, Sr(OH)z2,
Ba(OH)2
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8.92 Indicate whether each of the following ionic compounds is soluble or insoluble in water:
a. NasPOa Rule Applies to Statement Exceptions
1 Li*, Na*, Group IA and —
Soluble - From solubility rules, all Na* are soluble K% NHy  ammonium
compounds are
b. PbBr2 soluble.
2 C2H300, Acetates and —
Insoluble - From solubility rules, all Pb?* are insoluble NO3 nitrates are
soluble.
c. KCI 3 Cl, Br, I Most chlorides, AgCl, Hg:Clz, PbClz,
. bromides, and AgBr, HgBr2,
Soluble - From solubility rules, all K* are soluble iodides are B2, PbBro, Agl,
soluble. . . Tgh, Hgl, Pblz
d. (NH4)ZS 4 S04 Most sulfate. ~ce \.\\S\Oﬁt, SrS04,
. . soluble. Ba D4, Ag:SO4,
Soluble - From solubility rules, all NH4* are soluble  HSOs, PbSO4
3 COs> Most Qat..‘\ﬂ{tes i Group IA carbonates,
e MgC03 e insu\lale. ) (NH4)2C O3
o . 3- \
Insoluble - From solubility rules, all COs? are insoluble 6 POy Most phogphates  Group IA phosphates,
) Lnsgl‘v’ale. (NH4)3PO4
f. FePOq 7 ey Mos. sulfides are  Group IA sulfides,
- | insoluble. (NH4)2S
Insoluble - From solubility rules, all PO4% are insoluble 8§ OH . Most hydroxides  Group IA hydroxides,
) . are insoluble. Ca(OH)2, Sr(OH)2,
. Ba(OH):
8.93 Write the net ionic equation to show the formation of a solid (insoluble salt) when ‘the followmg solutions are mixed. Write none
if there is no precipitate. A
. &
a.  AgNOz(ag) and LiClag) N

Aglaqy + NO3qy + Lilyqy + Cliyqy — AGELs) + Lifyg) + NO3aq
Ag&q) + Cl(aq‘)\ﬁ AgCls)
b. NaCl@g) and KNO3(ag) k

)L N“(aq)+ Cliagy + Klagy + NO3(aq)

+ - +
Naggy + Cliggy + Kagy + N03<a
none
€. NazSOgsaq) and BaClzaq)
+ 2— 2+ - + -
ZNa(aq) + 504(0.(1) + Ba(aq) + ZCl(aq) — Ba504_(s) + ZNa(aq) + ZCl(aq)
\.SOZ5, + Bali, — BaSOs)

8.94 Write the net ionic equation to show the formaﬂon of'a solid (insoluble salt) when the following solutions are mixed. Write none
if there is no precipitate.

a. Ca(NOs)z@aq and NazS(aq) W 1
2 ¥ — 2— -
Ca(;qk)\'k 2‘N03(aq) + ZNa?—aq) + S(aq) — CaS(S) + ZNa?—aq) + 2N03(aq)
2 2—
(/1 Cafaq * Stagy = CaSey
b. NasPOasaq and Pb(NOS)Z(aq)
3Na(aq) + P04(aq) + Pb(aq) + 2N03_(aq) — Pb3(P04)2(s) + 3Na(+aq) + 2N03_(aq)
)
\-. ’ P04(aq) + Pb(aq) — Pb3(P04)ys)
( 2P04(aq) + 3Pb(aq) — Pb3(P04)2(s)
C. FeC|3(a<q) and NH4NO3(aq)
FE(aq) + 3Cl(aq) + NH 4(aq) + N03(aq) d Fe(aq) + 3Cl(aq) + NH4(aq) + NO:)'_(aq)
& ; none
8.95 Calculate the mass percent (m/m) of a solution containing 15.5 g of Na2SO4 and 75.5 g of H20.

Mass % Mass Solute 100% 15.5g Na,S0, 100% = 17.0%
= — % = * = .
ass o Mass Solution ’ 15.5g Na,S0, + 75.5 g H,0 0 ’
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8.96 Calculate the mass percent (m/m) of a solution containing 26 g of K2COs and 724 g of H20.

Mass Solute 269 K,CO4

Mass % = 00% =
ass % N = 369 KyCOs + 724 g Hy0

*100% = 3.5%

—_—_—
Mass Solution

8.97 What is the molarity of a solution containing 8.0 g of NaOH in 400. mL of NaOH solution?
moles solute 8.0 g NaOH 1mole NaOH 1,000 mL

Molarity = M = volume solution ~ 400.mL - 40.0 g NaOH - 1L 050 M NQQ{-I
8.98 What is the molarity of a solution containing 15.6 g of KCl in 274 mL of KCI solution? ‘
Molarity = M = moles solut.e _ 15.6 g KCl . 1 mole KCl . 1,000 mL - 0763 M‘:‘KCl
volume solution 274 mL 74.6 g KCl 1L :
8.99 How many grams of solute are in each of the following solutions? <‘~ )
Volume Molar Concentration Moles Molecular Mass Mass \
a. 2.20 L of a 3.00 M AI(NOs3)z solution ; l\
3.00 moles AI(NO 213 g AL(NO
2:20 L solution » —=on Solu(tion3 = 1 moige Al((MOZ)); = 14109 ALNOs)s
b. 75.0 mL of a 0.500 M CeH120s solution . \\\

0.500 moles CgHy,0¢ 1L \\ 180 g C¢H,,04
* *
1 Liter Solution 1,000 mL 1 mole C4H,,04

c. 0.150 L of a 0.320 M NH4Cl solution W
0.320 moles NH, 6l 53.5 g NH,Cl

75.0 mL solution *

= 6.75 g CGH1206

0.150 L soluti =— =257 g NH,CI
SOMHON® T Titer Solutton’ 1 mole NH,CI g Nt
\
8.100 How many grams of solute are in each of the following so\itiogqs? )
Molar Concentration N Molecular Mass
Volume Moles Mass
a. 428 mL ofa0.450 M Na2SO« solution "y
228 L soluti 0.450muoles Na2504 1L 1429 Na,SOs _ oy o0
* - * * = .
mL sotution * o 1 Bi‘t‘er Solution 1,000 mL 1 mole Na,S0, g Naz3C%
b. 10.5mL of a 2.50 M AgNO3 sQIut'Kon““*, .
105 mL sollf® Y. 2.50 moles AgNO; 1L 1709 AgNOy _
. * * * = .
mesq (l lon\ 1 Liter Solution  1,000mL 1 mole AgNO3 g 497
c. 28.4mL of a6.00 M HsPOasolution
\‘ ) ) 6.00 moles H3PO, 1L 98.0 g H3PO,
284&ml solution * = 16.7 g H3PO,

1 Liter Solution ¥ 1,000 mL ¥ 1 mole H3PO,

8.101 A patient receives all her hutri(idn from fluids given through the vena cava. Every 12 h, 750 mL of a solution that is 4% (m/v)
amino acids (protein) and 25% (m/v) glucose (carbohydrate) is given along with 500 mL of a 10% (m/v) lipid (fat) solution.

a. In1day, how many grams of amino acids, glucose, and lipid are given to the patient?

0.04 graﬁ§pr0tein 750 mL
- - *
1 nkl sohftion 12 hours

* 24 hours = 60 grams protein

0.25,grams carbohydrates 750 mL

: 24 =
N 1 misolution * 17 howrs * 24 hours = 380 grams carbohydrates

0.10 grams fat 500 mL
*
1 ml solution 12 hours

* 24 hours = 100 grams fat
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a. How many kilocalories does she obtain in 1 day? (Given that: Carbohydrate 4 kcal/g, Fat 9 kcal/g, Protein 4 kcal/g)

) 4 kcal
60g protien ¥ —————— = 200 kcal
g protein
4 kcal
380g carbohydrate ¥ —————————= 2000 kcal

g carbohydrate

=900 kcal

. . 9 kcal
*
gfa g fat

200 kcal
2000 kcal
+ 900 kcal |

3000 kcal
\

!

8.102 A patient receives an intravenous solution of a 5.0% (m/v) glucose solution. How many liters of the glucose solution would the
patient be given to obtain 75 g of glucose? , ;
K )

1 ml solution 1L . L ; ut
*
0.050 g glucose © 1,000 ml (i, g Heose solution

75 g glucose *

8.103  How many milliliters of a 12% (v/v) propyl alcohol solution would you need to obtaln 4.5 mL of propyl alcohol?

1 ml solution

4.5 mL propyl alcohol * R T 38 ml solution

8.104  An 80-proof brandy is 40.0% (v/v) ethyl alcohol. The “proof” is twice the percent concentration of alcohol in the beverage. How
many milliliters of alcohol are present in 750 mL of brandy?

®
0.400 mlethyl alcohol

750 mL brandy solution  —— - = 300 ml solution
1. ml solution

8.105 Calculate the concentration, percent or molarity, of the solution when water is added to prepare each of the following solutions:
a. 25.0 mL of a 0.200 M NaBr solution diluted to 50,0 mL
W)

moles solutd 0.200M NaBr = 25.0 mL = 1 L/1,000 i

= 0.100 M NaBr
= liters solution. 50.0mL % 1 L/l 000 mL
- | ’
b. 15.0 mL of a 12.0% (m/v) K2SOas solution diluted to 40.0 mL
L 9 0.120 g K,S0, 15.0ml
) =45%K.
: 1mli solution " 40.0 ml 5% K50,
c. 75.0mL of a6.00 M NaOLH solution diluted to 255 mL
"\ holessolute  6.00 M NaOH +75.0mL + 1 L/1 000 mL
9 liter Tuti * 1L =176 M NaOH
K ) iters solution 255 mL * /1’000 mL

8.106  Calculate the concentration, percent or molarity, of the solution when water is added to prepare each of the following solutions:
a. 25.0mL of én_18.0 M HCI solution diluted to 500. mL

N

L ) _ moles solute 18.0 M HCL*25.0mL» 1 L/l,OOO mlL

= *
i i 00 1L
liters solution 500 mL * /1'000 ml

=0.900 M HCI
b. 50.0 mL of a 15.0% (m/v) NH4Cl solution diluted to 125 mL

0.150 g NH,Cl 50.0ml
*
1 ml solution 125 ml

= 6.00% NH,Cl
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c. 4.50 mL of an 8.50 M KOH solution diluted to 75.0 mL

moles solute 850 M KOH = 450mL * 1 L/1,000 ml

= Tution 1L =0.510 M KOH
iters solution 75.0 mL * /l,OOOmL
8.107  What is the final volume, in milliliters, when 25.0 mL of each of the following solutions is diluted to provide the given
concentration?
a. 10.0% (m/v) HCI solution to give a 2.50% (m/v) HCI solution
MiVy = M,V,
M, Vy
M, i€
0100m/Y_ ¢ bt = 106 ml
* =
0.0250 m/w <> mn
b. 5.00 M HCI solution to give a 1.00 M HCI solution
20M s omi = 125 mi |
* = 1
100 M .um m \
c. 6.00 M HCI solution to give a 0.500 M HCI solution
-
C00M o5 omi =.300ml
—_— % . B
0.500 M ™ &N
8.108 What is the final volume, in milliliters, when 5.00 mL of each of the following ‘SQIutions is diluted to provide the given
concentration? >
a. 20.0% (m/v) NaOH solution to give a 4.00% (m/v) NaOH salution
90200m/7 <60 il 25.0 mi
* =
0.040 m/y SR axlm
b. 0.600 M NaOH solution to give a 0.100 M NaOH\soIL‘ation )
0.600M

m *5.00 ml = 30.0 ml

c. 16.0% (m/v) NaOH solution to give a 2.00% (rﬁ/v) NaOH solution
( 0260 m/v

\ m *5.00ml = 40.0 ml
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