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Section: Chapter Questions




Problem  1QAP: A solution is prepared by dissolving 12.15 g of nickel(II) nitrate in 175 mL of water (d=1.00g/mL)....
Problem  2QAP 
Problem  3QAP 
Problem  4QAP: Solutions Introduced directly into the bloodstream have to be isotonic with blood; that is, they...
Problem  5QAP: Silver ions can be found in some of the city water piped into homes. The average concentration of...
Problem  6QAP 
Problem  7QAP: Complete the following table for aqueous solutions of copper(II) sulfate.
Problem  8QAP: Complete the following table for aqueous solutions of aluminum nitrate.
Problem  9QAP: Complete the following table for aqueous solutions of caffeine, C8H10O2N4.
Problem  10QAP: Complete the following table for aqueous solutions of theobromine, C7H8N4O2, the alkaloid present in...
Problem  11QAP 
Problem  12QAP 
Problem  13QAP 
Problem  14QAP: A solution is prepared by diluting 0.7850 L of 1.262 M potassium sulfide solution with water to a...
Problem  15QAP: A bottle of phosphoric acid is labeled 85.0% H3PO4 by mass; density=1.689g/cm3. Calculate the...
Problem  16QAP 
Problem  17QAP: Complete the following table for aqueous solutions of potassium hydroxide.
Problem  18QAP: Complete the following table for aqueous solutions of potassium carbonate.
Problem  19QAP: Assume that 30 L of maple sap yields one kilogram of maple syrup (66% sucrose, C12H22O11). What is...
Problem  20QAP: Juice (d=1.0g/mL) from freshly harvested grapes has about 24% sucrose by mass. What is the molality...
Problem  21QAP 
Problem  22QAP: Which of the following is more likely to be soluble in CCl4? In each case explain your answer. (a)...
Problem  23QAP 
Problem  24QAP 
Problem  25QAP: Consider the process by which lead chloride dissolves in water: PbCl2Pb2+(aq)+2Cl(aq)(a) Using data...
Problem  26QAP 
Problem  27QAP: The Henry's law constant for the solubility of helium gas in water is 3.8104M/atm at 25C. (a)...
Problem  28QAP: The Henry's law constant for the solubility of argon gas in water is 1.0103M/atm at 30C. (a) Express...
Problem  29QAP: A carbonated beverage is made by saturating water with carbon dioxide at 0C and a pressure of 3.0...
Problem  30QAP: Air contains 78% nitrogen. At 25C, Henry's law constant for nitrogen is 6.8104M/atm, while at 37C,...
Problem  31QAP: Vodka is advertised to be 80 proof. That means that the ethanol (C2H5OH) concentration is 40% (two...
Problem  32QAP: What is the freezing point of maple syrup (66% sucrose)? Sucrose is C12H22O11.
Problem  33QAP: Calculate the vapor pressure of water over each of the following ethylene glycol (C2H6O2) solutions...
Problem  34QAP: Calculate the vapor pressure of water over each of the following solutions of glycerol, C3H8O3, at...
Problem  35QAP 
Problem  36QAP: Consider an aqueous solution of urea, (CO(NH2)2) at 26C. Its vapor pressure is 21.15 mm Hg (vapor...
Problem  37QAP 
Problem  38QAP 
Problem  39QAP: Calculate the freezing point and normal boiling points of each of the following aqueous solutions....
Problem  40QAP: How many grams of the following nonelectrolytes would have to be mixed with 100.0 g of...
Problem  41QAP: What is the freezing point and normal boiling point of a solution made by adding 39 mL of acetone,...
Problem  42QAP: Antifreeze solutions are aqueous solutions of ethylene glycol, C2H6O2(d=1.12g/mL). In Connecticut,...
Problem  43QAP: When 13.66 g of lactic acid, C3H6O3, are mixed with 115 g of stearic acid, the mixture freezes at...
Problem  44QAP: A solution consisting of 4.50 g of propylene glycol, C3H8O2, in 40.5 mL of t-butyl alcohol...
Problem  45QAP: Insulin is a hormone responsible for the regulation of glucose levels in the blood. An aqueous...
Problem  46QAP: Epinephrine (or adrenaline) is a hormone and neurotransmitter. It participates in the...
Problem  47QAP: Lauryl alcohol is obtained from the coconut and is an ingredient in many hair shampoos. Its...
Problem  48QAP: The Rast method uses camphor (C10H16O) as a solvent for determining the molar mass of a compound....
Problem  49QAP: Caffeine is made up of 49.5% C, 5.2% H, 16.5% O, and 28.9% N. A solution made up of 8.25 g of...
Problem  50QAP: A compound contains 42.9% C, 2.4% H, 16.6% N, and 38.1% O. The addition of 3.16 g of this compound...
Problem  51QAP: A biochemist isolates a new protein and determines its molar mass by osmotic pressure measurements....
Problem  52QAP 
Problem  53QAP: Estimate the freezing and boiling points of normal 0.25 m aqueous solutions of (a) NH4NO3 (b) NiCl3...
Problem  54QAP: Arrange 0.10 m aqueous solutions of the following solutes in order of decreasing freezing point and...
Problem  55QAP: Aqueous solutions introduced into the stream y injection must have the same osmotic pressure as...
Problem  56QAP: What is the osmotic pressure of a 0.135 M solution of Na2SO4 at 20C? (Assume complete dissociation.)
Problem  57QAP: The freezing point of a 0.11 m solution of HNO2 is -0.20C. (a) What is i for the solution? (b) Is...
Problem  58QAP: The freezing point of a 0.21 m aqueous solution of H2SO4 is -0.796C. (a) What is i? (b) Is the...
Problem  59QAP: An aqueous solution of LiX is prepared by dissolving 3.58 g of the electrolyte in 283 mL of...
Problem  60QAP: An aqueous solution of M2O is prepared by dissolving 10.91 g of the electrolyte in 435 mL of...
Problem  61QAP: A sucrose (C12H22O11) solution that is 45.0% sucrose by mass has a density of 1.203 g/mL at 25C....
Problem  62QAP: An aqueous solution made up of 32.47 g of iron(III) chloride in 100.0 mL of solution has a density...
Problem  63QAP: How would you prepare 5.00 L of a solution that is 43.0% H2SO4 by mass if the resulting solution has...
Problem  64QAP: Carbon tetrachloride (CCl4) boils at 76.8C and has a density of 1.59 g/mL. (a) A solution prepared...
Problem  65QAP: Twenty-five milliliters of a solution (d=1.107g/mL)containing 15.25% by mass of sulfuric acid is...
Problem  66QAP: The Henry's law constant for the solubility of radon in water at is 9.57106 M/mm Hg. Radon is...
Problem  67QAP 
Problem  68QAP: Consider two solutions at a certain temperature. Solution X has a nonelectrolyte as a solute and an...
Problem  69QAP: A pharmacist prepares an isotonic saline solution for intravenous infusion. Instead of preparing a...
Problem  70QAP: One mole of CaCl2 is represented as where represents Ca and represents Cl. Complete the picture...
Problem  71QAP: One mole of Na2S is represented as where represents Na and represents S. Complete the picture...
Problem  72QAP 
Problem  73QAP: Consider three test tubes. Tube A has pure water. Tube B has an aqueous 1.0 m solution of ethanol,...
Problem  74QAP: The freezing point of 0.20 m HF is -0.38C. Is HF primarily nonionized in this solution (HF...
Problem  75QAP: A certain gaseous solute dissolves in water, evolving 12.0 kJ of heat. Its solubility at 25C and...
Problem  76QAP: The freezing point of 0.10 M KHSO3 is -0.38C. Which of the following equations best represents what...
Problem  77QAP: Consider 2 vapor pressure curves A and B. They are the vapor pressure curves of pure benzene and a...
Problem  78QAP: A gaseous solute dissolves in water. The solution process has H=15 kJ. Its solubility at 22C and...
Problem  79QAP: In your own words, explain (a) why seawater has a lower freezing point than fresh water. (b) why one...
Problem  80QAP 
Problem  81QAP: Beaker A has 1.00 mol of chloroform, CHCl3, at 27C. Beaker B has 1.00 mol of carbon tetrachloride,...
Problem  82QAP 
Problem  83QAP 
Problem  84QAP 
Problem  85QAP 
Problem  86QAP: A martini, weighing about 5.0 oz (142 g), contains 30.0% by mass of alcohol. About 15% of the...
Problem  87QAP: When water is added to a mixture of aluminum metal and sodium hydroxide, hydrogen gas is produced....
Problem  88QAP 
Problem  89QAP 

Problem 78QAP: A gaseous solute dissolves in water. The solution process has H=15 kJ. Its solubility at 22C and...
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Q: A solution is prepared by dissolving 40.00 g of MgCl2 (f.w. = 95.211 g mol–1), a non-volatile…
A: Given, 
Mass of non-volatile solute, MgCl2 = 40.00 g 
Molar mass of MgCl2 = 95.211 g/mole 
Volume of…

Q: Dave performs an experiment to determine the van 't Hoff factor for an aqueous solution of CaCl2. He…
A: The expression for freezing point depression is:

Q: Lake Titicaca is situated at an altitude of 3810 m in the Bolivian Andes. Calculate the solubility…
A: 

Q: #1: Rubbing alcohol is sold over the counter as a topic (skin) antiseptic. Rubbing alcohol is…
A: The question is based on the concept of solutions.
volume percentage is defined as the quantity of…

Q: 2) The freezing point (T) for t-butanol (C.H100) is 25.50°C and Kr is 9.1°C/m.
Usually t-butanol…
A: 

Q: Q3-A 1000 Liter of UST containing carbon
tetrachloride, which has a water solubility of
911 mg/L and…
A: Water Solubility
Solubility in water is the measure of how much of an oil will dissolve in the water…

Q: You have a 5.0 ml sample of a protein in 0.5M NaCl. You place the protein/salt sample inside…
A: 

Q: Consider a solution made by massing 8.3 g of a nonvolatile solute (molar mass =
68.51 g/mol) and…
A: This question is related to the basics of solution and the different ways of expressing the…

Q: A solution is prepared by dissolving 40.00 g of MgCl2 (f.w. = 95.211 g mol–1), a non-volatile…
A: Given: Mass of MgCl2 = 40.00 g 
Volume of solution = 2 L
And temperature = 25 oC

Q: Benzene's normal freezing temperature is 5.5°C. When 26 g of caproic acid (MW 116.2) a non-
volatile…
A: We have normal freezing point as 5.5 degree Celsius,0.57 L of solvent, we have to calculate the new…

Q: You were tasked explore the different colligative properties of solution in your Chem 16.1 Lab…
A: The depression in freezing point of a solution is calculated as,…

Q: Data was collected to determine the molar mass of a nonvolatile solid solute when dissolved in…
A: Given 
Mass of cyclohexane=10.14 g
Mass of solute=0.255g
Freezing point change     3.04 oC

Q: Fupdamentals of Chemistry
Sem 1118-191
9. A solution is prepared by mixing 7.5 grams of methanol…
A: Mass of methanol = 7.5 g
Density of methanol = 0.791 g/ml
Mass of water = 230 g
Density of water = 1…

Q: Given data

SUGAR

sodium chloride

Freezing point, °C

 

-2.30 0C

-3.90 0C

DTf

 

Click or tap…
A: Freezing point of a substance is the temperature at which the solid and liquid forms of the compound…

Q: Test Tube	Solute	Mass of Deionized Water (g)	Mass of solute (g)	Freezing Point (C)
1	None	4.140g	X…
A: The data given is,



Test Tube
Solute
Mass of Deionized Water (g)
Mass of solute (g)
Freezing Point…

Q: What is the freezing point of a solution containing 3.10 grams benzene (molar mass = 78.11 g mol-1)…
A: Given,
3.10 g benzene
32.0 g paradichlorobenzene
The freezing point of paradichlorobenzene = 53.0o…

Q: The solubilities of three salts in water are shown in the graph.
1000
Pb(NO,),
900
For each salt,…
A: 

Q: Ben prepared a salicylic acid in pentanol solution by adding 6.11 g of salicylic acid to 67.77 mL of…
A: 

Q: Ksp for Pbl2 is 8.43E-6. What is the solubility of Pbl2 in g L-1? (molar mass: 461.01 g mol-1)
(the…
A: Given,
Solubility product constant (Ksp) for PbI2 = 8.43 × 10-6 
Solubility of PbI2 = ? g/L
Molar…

Q: Use the following steps to determinr the percent error of the freezing point depressions you…
A: Given,
solution is Sodium Chloride 
mass of sodium chloride = 0.234 g
mass of water = 4×10-3Kg

Q: To determine the freezing point depression of a LICI solution, Toni adds 0.378 g of LiCI to the…
A: ∆Tf = i × Kf × m
Where ;
∆Tf = depression in freezing point 
i = van't Hoff factor 
( For LiCl , i =…

Q: The solubilities of three salts in water are shown in the graph.
1000
Pb(NO,),
900
For each salt,…
A: The solubility curve given is,

Given: Mass of salt dissolved = 500 g.
Temperature = 40 oC
And…

Q: A CHM 126 student followed a modified procedure similar to the one described in the "Determination…
A: Given
Mass of the solvent, freezing point of pure solvent and solution, freezing point depression…

Q: The solubilities of three salts in water are shown in
1000
the graph.
Pb(NO,),
900
800
K.Cr,O,
For…
A: From the graph, we can find the solubility of each salt in water at 40 0C. For this draw a line…

Q: An online study examined the lowering of freezing point when 0.222 g of an unknown molecular solute…
A: Mass of in known compound ,m = 0.222g
Let the molar mass of compound be M g/mol.
Then, number of…

Q: When 271. mg of a certain molecular compound X are dissolved in 25.0g of benzene C6H6, the freezing…
A: Given:Mass of molecular compound X=271. mgMass of benzene=25.0 gFreezing point of…

Q: Abuela asked Mirabel to perform an experiment on freezing point depression. The solution was…
A: 

Q: Ben prepared a salicylic acid in pentanol solution by adding 4.77 g of salicylic acid to 91.88 mL of…
A: Given:
Mass of salicylic acid = 4.77 g
Volume of pentanol = 91.88 mL
MW of salicylic acid= 138.12…

Q: A. FREEZING POINT DEPRESSION
Kf (*C/m) of water
Freezing Point of Water,
°C
SOLVENT
1.86
0.00
100.0…
A: The data given is,

Q: With this in mind, lets calculate the amount of depression that will occur when 5 g of sodium…
A: 

Q: Rese
Consider the solubilities of a particular solute at two different temperatures.
Temperature (C)…
A: The solubility of any compoumd can be defined as the mixing of the solvent into the solution at…

Q: A. FREEZING POINT DEPRESSION
Kf (°C/m) of water
Freezing Point of Water,
1.86
0.00
°C
SOLVENT
100.0…
A: Mass of water = 100g
Freezing point of water = 0.00°C
Kf of water = 1.86°C/m

Freezing point of…

Q: Henry’s law constant for CO2 in the water at 25 °C is 3.1 * 10-2 M atm-1. (a) What is the solubility…
A: 

Q: Water at 20.0°C when the water is saturated with air, in which
PN2 equals 593 torr and Po2 equals…
A: Introduction : 
According to the Henry Law at a constant temperature the solubility of a gas in a…

Q: Test Tube	Solute	Mass of Deionized Water (g)	Mass of solute (g)	Freezing Point (C)
1	None	4.140g	X…
A: In test tube 2 the solute is NaCl
In test tube 3 the solute is Unknown A

Q: The freezing-point depression constant of pure H2SO4 is6.12 K kg mol-1 . When 2.3 g of ethanol…
A: The molality of ethanol can be determined as follows:
Molality (m) = Number of moles of soluteMass…

Q: The Henry’s law constant for the solubility of radon in
water at 300C is 9.57 x 10-6 M/mm Hg. Radon…
A: 

Q: A sample of 0.37 mol propyl alcohol is dissolved in 1.75 kg of distilled water. If the boiling point…
A: Given :- 
No of moles of propyl alcohol = 0.37 mol 
Mass of water/solvent = 1.75 kg 
boiling point…

Q: A student dissolves 14.52 grams of aspirin, C9H8O4 (180.1 g/mol), in 156.5 grams of diethyl ether.…
A: The question is based on the concept of solutions.
Molality is a method of expressing concentration…

Q: You prepare a solution of calcium bromide by dissolving 131.6g of
CaBr, in 93mL of distilled water.…
A: The molarity of a solution is defined as the number of moles of the solute dissolved per liter of…

Q: (MATH) An isotonic salt solution is 0.90% (w/v) NaCl in water. How many grams of NaCl are contained…
A: As, w/v% is given, 
So, we will use formula
w/v% = mass of solute(g)/volume of solution (ml)*100
So,…

Q: Carbon dioxide (CO2) is an important greenhouse gas with a Henry volatility constant of
-4
3.3x10…
A: Solution -

Q: Current Attempt in Progress
The vapor pressure of water at 20 °C is 17.5 torr. A 27.7% solution of…
A: Given
vapor pressure of water = 17.5 torr
percentage of solute = 27.7℅

Q: The solubilities of three salts in water are shown in
1000
the graph.
Pb(NO,,
900
800
K,Cr.O,
For…
A: 

Q: The solubility of CO2 in water at1 atm is 0.034 mol/L. What is its solubility at a partial pressure…
A: 

Q: Describe how you would (carefully!) prepare 25.00 mL of an aqueous calicheamicin gamma-1 solution…
A: A mole of substance weighs its molar mass and contain avagadro number of particle 6.023*1023…

Q: Calculate the boiling point of a 10.50 m aqueous solution of sucrose. Boiling point constants can be…
A: Molality = 10.50 m 
Sucrose will not dissociate into ions . So vant Hoff for this = 1

Q: Solute: HCl

Composition of Solution: Wt% HCl = 25%

Density, g/mL: 20 degrees: 1.149 ; 80 degrees:…
A: The question is based on the concept of solutions.
we have to calculate molality, normality and PPM…

Q: How do I do the second calculation problem?
A: First, the change in freezing points of pure naphthalene and solution is  80.30C-76.30C = 4 0C .Now,…

Q: A. FREEZING POINT DEPRESSION
Kf (°C/m) of water
1.86
Freezing Point of Water,
0.00
°C
SOLVENT
100.0…
A: 
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Solutions

Solutions can be considered as homogeneous mixtures which contain two or more than two chemical substances. The chemical substance which is the greater part is defined as solvent. And the chemical substance that is dissolved in a solvent is referred to as solute. Solution chemistry plays an important role in chemistry since it supports many commercial applications of solutions.
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Need a deep-dive on the concept behind this application? Look no further. Learn more about this topic, chemistry and related others by exploring similar questions and additional content below.


Similar questions


	A gaseous solute dissolves in water. The solution process has H=15 kJ. Its solubility at 22C and 6.00 atm is 0.0300 M. Would you expect the solubility to be greater or less at (a) 22C and 1 atm? (a) 18C and 6 atm? (a) 15C and 10 atm? (a) 35C and 3 atm?




The Henry's law constant for the solubility of radon in water at is 9.57106 M/mm Hg. Radon is present with other gases in a sample taken from an aquifer at 30C. Radon has a mole fraction of 2.7106 in the gaseous mixture. The gaseous mixture is shaken with water at a total pressure of 28 atm. Calculate the concentration of radon in the water. Express your answers using the following concentration units. (a) molarity (b) ppm (Assume that the water sample has a density of 1.00 g/mL.)




You make 20.0 g of a sucrose (C12H22O11) and NaCl mixture and dissolve it in 1.00 kg water. The freezing point of this solution is found to be 0.426C. Assuming ideal behavior, calculate the mass percent composition of the original mixture, and the mole fraction of sucrose in the original mixture.






	Sodium chloride (NaCl) is commonly used to melt ice on roads during the winter. Calcium chloride (CaCl2) is sometimes used for this purpose too. Let us compare the effectiveness of equal masses of these two compounds in lowering the freezing point of water, by calculating the freezing point depression of solutions containing 200. g of each salt in 1.00 kg of water. (An advantage of CaCl2 is that it acts more quickly because it is hygroscopic, that is. it absorbs moisture from the air to give a solution and begin the process. A disadvantage is that this compound is more costly.)




The Henry's law constant for the solubility of argon gas in water is 1.0103M/atm at 30C. (a) Express the constant in M/mm Hg. (b) If the partial pressure of argon gas at 30C is 693 mm Hg, what is the concentration (in M) of the dissolved argon gas at 30C? (c) How many grams of argon gas can be dissolved in 29 L of water at 693 mm Hg and 30C? (Ignore the partial pressure of water.)




The Henry's law constant for the solubility of helium gas in water is 3.8104M/atm at 25C. (a) Express the constant for the solubility of helium gas in M/mm Hg. (b) If the partial pressure of He at 25C is 293 mm Hg, what is the concentration of dissolved He in mol/L at 25C? (c) What volume of helium gas can be dissolved in 10.00 L of water at 293 mm Hg and 25C? (Ignore the partial pressure of water.)






	You dissolve 1.0 mol of urea (H2NCONH2) in 270 g of water. The mole fraction of urea is (a) 3710 3 (b) 0.063 (c) 16 (d) 1.0 and its molality is (a) 1.0 (b) 3.7 (c) 0.063 (d) 0.27




A solution is made by dissolving 34.0 g of NaCl in 100 g of H2O at 0C. Based on the data in Table 8-1, should this solution be characterized as a. saturated or unsaturated b. dilute or concentrated




In terms of Raoults law, distinguish between an ideal liquid-liquid solution and a nonideal liquid-liquid solution. lf a solution is ideal, what is true about Hsoln, T for the solution formation, and the interactive forces within the pure solute and pure solvent as compared to the interactive forces within the solution? Give an example of an ideal solution. Answer the previous two questions for solutions that exhibit either negative or positive deviations from Raoults law.






	An aqueous solution containing 0.250 mole of Q, a strong electrolyte, in 5.00  102 g water freezes at 2.79C. What is the vant Hoff factor for Q? The molal freezing-point depression constant for water is 1.86C  kg/mol. What is the formula of Q if it is 38.68% chlorine by mass and there are twice as many anions as cations in one formula unit of Q?
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