
Name ----------- 

Date ------------ 
Heat Energy 

Substance Specific Heat Specific Heat Heat of Heat of Fusion 
(cal/g x "C) (I/g x ®C) Vaporization (J/g) 

(I/g) 
Water 1.00 4.184 2,260 334 
Steam 0.48 2.02 - - 
Ice 0.50 2.05 - - 
Aluminum - 0.9025 290,800 10,710 
Iron - 0.4494 350,000 13,807 
Nickel - 0.4442 375,000 17,150 

I. How many joules are required to heat 250 grams of liquid water from 0C to 100°C? 

2. How many joules are required to melt 100 grams of water? 

3. How many joules are required to boil 150 grams of water? 

4. How many joules are required to heat 200 grams of water from 25C to 125°C? 



5. How much energy is given off when 120 grams of water is cooled from 25C to -25°C? 

6. How many joules of heat are lost by a 565 g sample of aluminum when is cooled from 4 l .2°C 
to -12.9C? 

7. How much heat is absorbed by a 230g sample of nickel when energy from the sun causes its 
temperature to rise from 10C to 29°C? 

8. What is the change in temperature of a 400g sample of iron gains 2345 joules of energy? 

9. Calculate the specific heat of an unknown metal which has a sample size of 55grams, gains 1130 
joules of energy and has a temperature change of 45.1 °C. 

10. A sample of aluminum with a mass of 63.3g is heated to a temperature of 384.4K and placed in a 
container of water at 290.0K. The final temperature of the aluminum and water is 292.4K. Assuming no 
heat is lost, what mass of water was in the container? 



Phase Diagram Worksheet 
Refer to the phase diagram below when answering the questions on this 
worksheet: 
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1) 

2) 

3) 

4) 

5) 

Label the following on the phase diagram above: Solid phase, liquid 
phase, gas phase, triple point, critical point. 

What is the normal melting point of this substance? 
What is the normal boiling point of this substance? 
What is the normal freezing point of this substance? 
If I had a quantity of this substance at a pressure of 1.25 atm and a 
temperature of o° C and heated it until the temperature was 750° C, what 
phase transition(s) would occur? At what pressure(s) would they occur? 

{mpualures 

6) 

7) 

At what temperature do the gas and liquid phases become 
indistinguishable from each other? 

If I had a quantity of this substance at a pressure of 0.25 atm and a 
temperature of -100 C, what phase change(s) would occur if I increased 
the pressure to 1.00 atm? At what temperature(s) would they occur? 

pcessucS 



Chemistry--Unit 6: States of Matter 
Phase Change Graph Worksheet 

Use the following graph to answer the questions that follow. 

Phase Changes for a Substance: Temperature vs. Kinetic Energy 

340 

330 

320 
mo, 

~ - 310 d » 
3 p 

300 c 
k» 
a» a. 
E 290 
co op 

280 

270 

0 100 200 300 400 500 600 700 800 900 1000 

kinetic energy (kJ) 

3. 

4. 

5. 
i 

6. 

7. 

8. 

9. 

1. What phase is this substance in at point A? 

2. What phase is this substance in at point F? 

What is the general term for what is happening at points B>C and points D>E? 
What specifically is happening at points B>C? 
What specifically is happening at points D>E? 
What specifically is happening at points C>B? 
What specifically is happening at points E ➔D? 

At what point does this substance begin to freeze? 

At what point does this substance begin to melt? 

10. At what point does this substance begin to boil? 

11. At what point does this substance begin to condense? 

12. What is the freezing point of this substance? 

13. What is the melting point of this substance? 

14. What is the boiling point of this substance? 

15. Describe an actual physical situation this graph may be representing (disregard exact 
temperatures). 
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Temperature ("C) 

2. Which is affected the least? 

3. Which compound has the greatest solubility at 20°C? 

4. How much KCl can be dissolved in 100g water at 50°C? 

5. How much KCI can be dissolved in 50g of water at 50C? 

at 90C? 

6. Which substance has a decrease in solubility with increased temperature'? 

7.If a solution of KNO, has 50g of solute dissolved in 100g water at 60°C, is this a 
saturated, unsaturated, or supersaturated solution? 

8. At what temperature do KNO, and NaNO; have the same solubility? 



Define the following terms. 

Solution- 

Name ---'------- 

Solute- 

Solvent- 

Solubility- 

Saturated- 

0 . 
Unsaturated- 

Supersaturated- 

Miscible- 

Immiscible- 

Insoluble- 

3 
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Concentrations 

Chemists use a number of terms to express concentration. You have Used molarity. Now 
try working with molality and percent by mass. 

Molarity (M) moles solute 
L solution 

Molality (m) moles solute 
kg solvent 

% by mass g solute 
g solution 

Sample 1: 
Calculate the molality of 52.0 g of K;CO; dissolved in 518g of H,O. 

52.0g KCOs x 1 mole = .377 mole 
138g K»CO, 

518g HyO x 1 kg =.518kg 
1000g 

.377mole = .727 m 

.518 kg 

Sample2: · • s' · 
What is the mass percent of a solution made from 199g of NiBr, in 5.00 x 10 g'of water? 

199g solute =28.5% NiBr, 
(500+199)g solution 

Problems: 
1. If 25.0 g of K·CO, are dissolved in 450 ml of solution, what is the molarity? 

2. If 630g of nitric acid, HNO±, are added to 6500g of H,O, what is the molality of the 
solution? 

3. Calculate the mass of solute needed to add to 250g of HO to make a 0.525m solution 
of KCL 

4. Calculate the molality of a solution when 15.5g of silver nitrate is added to 375g of 
HO. 

% 



Mass percent:. · .4. 
A 5% solution of NaOH contains 5g NaOH in each 100g of solution. 

5. Calculate the mass percent concentration of a solution with 92.3g of KF in 1.00 x 10° g 
water. 

0 

6. Calculate the mass percent concentration of a solution with 12.3 g of CH;O in 1.00 x 
10g of CH0. 

Create your own concentration problem (with an answer). Have a classmate try to solve 
it. 5 

0 

• " i 

M 

0 



Worksheet: Acids, Bases, and Salts Name ------- 

What are Acids, Bases, and Salts? 

The Swedish chemist Svante Arrhenius introduced the theory of ionization and 
used this theory to explain much about the behavior of acids and bases. 

♦ An Arrhenius acid is defined as any compound that dissociates 
in aqueous solution to form ions. 

\C] (aq) )  

♦ An Arrhenius base is defined as any compound that dissociates 
in aqueous solution to form ions. 

KOH (aq)> K (aq) + OH (aq) 

NaOH (aq) ➔ _ 

♦ Salts are compounds that dissociate in aqueous solution releasing neither 
______ ions nor ions. 

KCI (aq)> K' (aq) + CI (aq) 

NaCl (aq) > 

Using the Arrhenius definition, classifiy the following examples as acids, bases, or 
salts: 

HBr 

Mg(OH)> 

HCI 

KNO> 

HFO, 

Ba(OH)2 

KCI 

HCIO 

Al(OH)% 

KCHsO2 

NaCl 

CHEMISTRY: A Study of Matter 
CO 2004, GP B 
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Acids and bases can also be identified using an operational definition. Operational 
definitions are simply a list of properties. 

ACIDS: 
♦ A taste is a characteristic property of all acids in aqueous 

solution. 
♦ Acids react with some metals to produce gas. 
♦ Because aqueous acid solutions conduct electricity, they are identified as 

♦ Acids react with bases to produce a and water. 
♦ Acids turn different colors. 

BASES: 
♦ Bases tend to taste and feel _ 
♦ Like acids, aqueous basic solutions conduct , and are identified as 

♦ Bases react with_ To produce a salt l\d > 
♦ Bases turn different colors. 

Naming_ Acids, Bases, and Salts 

Since bases and salts are compounds, they are named in the usual way: 
KNOs NH,OH 

KNO, Al(OH) 

> Binary acids consist of elements,the first being 

Binary acids are named using the format: 

hydro_(root word of second element)_ic acid 

» Ternary acids consist of_ elements, Do NOT use a prefix. Simply 

change the ending of the polyatomic ion's name and add the word "acid": 

-ate becomes and -ite becomes 
Name the following acids: 

H,PO; 

HCIO; 

HF 

CHEMISTRY: A Study of Matter 
02004, GPB 
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Acid Base Review 

A. Choose the appropriate compound(s) from the following list to fit each category. 

HCI HNO, 

1. strong acid 

2. weak acid 

: . 

3. strong base 

4. weak base 

5. polyprotic acid 

B. What is the conjugate base of HC,HO; 

C. True/False: 

1. Water is an amphoteric substance. 

2. Arrhenius acids produce an H ion. 

3. An acid is a proton acceptor. 

4. Bronsted-Lowry bases produce OH ions. 

5. Conjugate acids and bases are always products. 

6. The conjugate acid of HPO, is H,PO,'. 

D. Label the following substances as "acid", "base:, "conjugate acid" or "conjugate base". 

2 



Name __ ~--------- ])a'e (_[asS 

Part B True-False 
lassify each of these statements as always true, AT; sometimes true, ST; or never true, NT. 

.12. Hydrochloric acid is a strong acid that is diprotic .. 

13. The ammonium ion,NH,,is a Bronsted-Lowry base. 

14. ABronsted-Lowry base is a hydrogen-ion acceptor. 

15. A compound can act as both an acid and a base. 

16. PBr,is a Lewis base. 

Part C Matching 
Match each description in Column B to the correct term in Column .A. 

Column B Column A 

17. monoptotic acids 

18. triprotic acids 

19. acid properties 

20. base properties 

21. conjugate base 

22. conjugate acid 

23. hydroniumion (HO") 

24. Lewis acid 

25. Lewis base 

Part D Problem 

a. tastes sour and will change the color of an acid-base 
indicator 

b. an electron-pair donor 

c. a water molecule that gains a hydrogen ion 

d. acids that contain three ionizable hydrogens 

e. particle that remains when an acid has donated. a 
hydrogen ion 

f. an electron-pair acceptor 

g. acids that contain one ionizable hydrogen 

h. tastes bitter and feels slippery 

i. particle formed when a base gains a hydrogen ion 

Answer the following in the space provided. 

26. Identify the Lewis acid and Lewis base in the following reaction. Explain. 
F 

H H I 
¢ B-F 
\ 

> H O: F 
I 

H-C-H 
I 
H 

H .. H 
O l><! 

H-C C-H 
I I 
H H 

dimethyl ether 

F 
I 

+ B 
< 

F F 

boron trifluoride 

Core Teaching Resources 

e,_r' 

C,···, I ' : 



pH Practice Problems 

[H']·[OH] = 10' mote/L? 
[H"]=10# [OH]=19OH 
pH+ pOH = 14.0 

Sample problem:. 
A 0.01 M sample of NaOH completely ionizes. What is its pH, pOH, [H'], and [OH] ? 
[H+]=10° [OH]=0.01mole/L=10° 
pH=14-pOH=12 pOH=2 

A. Complete the following table. 

l. 
2. 
3. 
4. 

pH pOH ! pH'] [OH] 
2 

10° 
10' 

10. 

B. Calculate the pH of the following solutions. 

1. 0.0010M HCl 

2. 0.010 M HCI 

3. 0.lOMHBr 

4.1.00 M HNO; 

5,0.10 M NaOH 

6. 0.010 M KOH 

7. a solution in which [OH] is 1.0 x 10°M 
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H,O and OH Concentrations 
Conductivity experiments have shown that water ionizes only slightly according to the equation 

1H,00) +1H,00) -» 1H,0aq) + OH(ac) 
Because water ionizes, it is possible to find an equilibrium constant for the reaction. The concentration 
of pure water is a constant (5b5.6 mol/dm®). As a result, a'new constant can be calculated. It is called the 
iori product constant of water,K,..' ' 

K,=[H,0110H1=1.00x10-+. .'·> 
K,,is a constant for all dilute aqueous solutions. If an acid is added to water, the [OH] decreases and 
the [H,O] increases, but the product of[H,O] and [OH]remains constant..' • 
EXAMPLE: What is the hydronium ion concentration in a solution with hydroxide ion concentration of 
2.50x 10-M? ! 
Solving process: 
[H,O1[OH ] = 1.00 x 10 
[H Q+] _.1.00 X 10-14 · 

s' (OH] 

[H,O+)_ 10Ox 10,_4oO :10-39M 
s' E50xi05" -+ x 

6. What is the hydroxide ion concentration in a solution with [H,O] = 7.67 x 10-9M? 

7. What is the hydronium ion concentration in a solution with [OH} = 4.35 x 10 ?M? 

p 

8. What is the hydroxide ion concentration in a solution having a [H,O] = 6.12 x 10 ?M? 

y 

9. The hydroxide ion. concentration in a water·solution is 8.39 x 10-M. What is the hydronium ion 
concentration? 

10. What is the hydroxide ion concentration in a water solution that has a hydronium ion 
concentration of 2.50 x 10 ®M? 

UUINUEEIFT HEVIEVV 
~ 
y 

+, s 

«'% 

-------------- ..... P Chapter 24 



[]a[fl@ » 

[Jl[@ 

Colligative Properties 

Match each of the following with its definition: 

1. Colligative properties 

2. Freezing-point depression 

__ 3. Boiling-point elevation 

__ 4. Vapor pressure 

A. difference between the freezing point of a solution and the freezing point of the pure solvent 

B. pressure exerted by a vapor that is in equilibrium with its liquid in a closed system 

C. difference between the boiling point of a solution and the boiling point of the pure solvent 

D. properties of solutions that depend only on the number of particles in solution 

How many moles of solute particles are produced by adding one mole of each of the following to water 

5. sodium nitrate 

6. glucose 

7. aluminum chloride 

8. potassium iodide 

9. An equal number of moles of NaCl and K,CO, are dissolved in equal volumes of water. Which 
solution has a higher: 

a. boiling point? 

b. vapor pressure? 

C. freezing point? 



10. Explain the nature of colligative properties. What are they dependant on? 

11. Describe 4 colligative properties of solutions. 

12. Distinguish between suspensions and colloids. 

13. Describe different types of colloids. 

14. Use the Tyndall Effect to explain why it is more difficult to drive through fog using high beams than 
if you used low beams. 

15. Make a table the compares the properties of solutions, suspensions and colloids. 



Name _ 

[hp[Q 

Acid/Base - Titrations - Buffers 

l. Acids react with compounds containing_ions to form water and salt. 

2. Bases react with compounds containing ions to form water and salt. 

3. The reaction of an acid and a base produces_and 

4. Reactions in which an acid and a base react in an aqueous solution to produce salt and water are 
called _reactions. 

5. The salt formed from the reaction below is: 

HBr + AgOH > H,O + AgBr 

a. calcium chloride 

c. potassium chloride 

b. silver bromide 

d. sodium chloride 

6. Salts that's form from neutralizations are composed of the_ from an acid 
and the from abase. 

7. How could you determine the concentration of an acid or a base in a solution? 

8. A measured volume of an acid solution of_ concentration is added to 

a flask. Several drops of the are added to the solution while the flask is 

gently swirled. Measured volumes of a base of_ concentration are 

mixed into the acid until the indicator changes 

9. The process of adding a known amount of solution of known concentration to determine the 

concentration of another solution is called 

10. What is the solution of known concentration called? 

11. What are buffers? 

~ 



12. A buffer is a solution of a acid and one of its salts, OR a solution of a 

_DdS@ and one of its salts. 

13. The _CapaClly is the amount of acid or base that can be added to a 

buffer solution before a significant change in pH occurs. 

Neutralization Reactions 

For each of the following you will need to write a balanced equation in order to solve. 

14. What is the molarity of a sodium hydroxide solution if 38 ml of the solution is titrated to the end 

point with 14 ml of 0.75M sulfuric acid? 

15. A 12.4 ml solution of HSO, is completely neutralized by 19.8 mL of 0.0100M Ca(OH),. What is the 

concentration of the H,SO, solutions? 

16. A 55.0 mg sample of Al(OH), is reacted with 0.200M HCI. How many milliliters of the acid are 

needed to neutralize the Al(OH),? 


