ACID BASE PROBLEMNS:

= - log[H+] : 11“ [+][OH]

pOH = -log[OH-] 14 = pH + pOH
1. Solve these using your formulas (conveniently printed at the bottom of this page
|  poH | [H+] | [OH-]

©.b 74 2.51s10°" 3,99«[0¢
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2. In the reaction below, connect the conjugate pairs with a line. Write “acid” or “base™ below each of the
four substances. 2 A'aé Ay
Fa-iid../| SPSR
NH," + OH S HOH + NH;
— '
Aen fose

3. Next to each, write its conjugate basc

NH," NH; NH,- B H,O m H;0" 20

4. Complete” and balance each reacti
NOTE: all of the acidic H’s will react. If a molecule has H,SOj, both of the H's will react, for example.

Al(OH); reacting with HF Check a box first:  This reaction is ometal with acid o base with acid

Sk, SKP 5 SKIP. SKb

Fe reacting with HNO; Hint: one of the products formed is named IRON(iii) NITRATE.
Check a box first: ThlS reaction is ometal with acnd D base with acid

W5 20, .2 Fe(hay),
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SORT OF A REVIEW OF UNIT 7(FEB 13 TO MARCIH 9

What does the Law of Conservation of Mass say must ALWAYS ALWAYS ALWAYS be true about the
mass of the Reactants in any reaction in the history of the entire Universe?

HM s of ‘R‘Je"w 1 05%55 EQUAL Yo Yo Yot mass of

6. To change each sentence below into a correct chemical reaction you must . iwe ? { © AUC S

write the correct formulas for each reactant and product by either making sure each compound has a neutral
charge or by using a criss cross technique. (i.e. CaF is incorrect, CaF2 is correct)
* only then should you proceed to write

a.. When solid potassium chlorate is strongly heated in a flame it forms oxygen gas and solid
potassium chloride.

% 27Ky, 0, 2K

b. Zinc and lead (Il) nitrate react to form zinc nitrate and lead.
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4 =d to solid sodium carbg\mte, the contents of the test tube immediately starts

Farbon dioxide gas, water vapor and sodium chloride are formed. In the LOL diagram
show chemlcal energy changing to thermal energy and then in a separate step show

When 3M HCl is add
gland ge
below you should

heat leaving the system as an arrow.
Reactants Energy Flow Products Energy Flow Products, o,
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6. What type of reactions are the following?

Matching. Use each choice once. What type of reactions are shown here?

C AB + C > CB+A - a) combination (sometimes called synthesis)
A A+B = AB b) decomposition
E AB > A +B c) single replacement

Vole "Cwolce D of wedk page’




D AB + CD - CB + AD d) double replacement

In an endothermic reaction, is the energy of the products less than oLir:ater than that of the reactagnts?

Sxce \esr ENVELED Hhe frauels shald have MOEE ererg

8. Convert each of the following energy units: ’
a. 8.1kcaltocal
B (00 caloriy

Ceactayg ¢ d
b. 2.50 kcal to J C@ /:).“’j Pefi\e%j
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Some substances reacted in two flaskes. For each stzatement below, choose either Reaction A or Reaction B

9. ?A_ For the substances in the reaction Ee is decreasing
10. _d

L~Z __ The reaction could be written A + energy > B

The reaction could be written A < B AH =-500kJ

& The AH =+ 300 kJ
13. l k The reaction is exothermic

14. The reaction would feel cold if you held the flask in your hand.

Energy in Chemical Reactions

15. Classify the following as exothermic or endothermic:

. 2 £ (\o‘\4
a. 550K isreleased C XO"'H t Q“ l C %é{vf “3 "
b. The energy level of the products is higher than that of the reactants. EMM fies

16. Classify the following as exothermic or endothermic reaction and give AH for each:

a. Gas burning in a Bunsen burner: CH; + 20, — CO, + 2H,0 + 890 k! EXD A AH > 8% 3

b. Dehydrating limestone: Ca(OH), + 65.3 k] — Ca0 + H,0

Emgo/ ATER VNI




———"'-_- —\S\ ‘

z\w& AR ,.,m.two

Naming etal
l I.dgments, where one reonetsam I
|L known CHATES! oy o o
=1 —
17. After each formula write the

a. CasP, Calciama d. AleGM‘_‘M‘ ‘Je'%\ob
b. ZnO _Z_\Ac_omk’ e. LH__1iiuan Wadrid@
c. NazS__Seduma SU iR f. BeBro_{Zefyllivn &OMlolQ
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18. Just figure out the charge on the metal atom.

a. PbO, +H i. Au(OH); ¥ 2

h. CoCl, *7_ i. Fey(CrOy); +3 eneack ifen
19. Name each. From your answers above, use the charge of the metal atom and then write a roman

numeral

a. PbO; le;“(\/)w‘((& c. Au(OH), ﬂo)d(\\ L”JJPXA&
b. CoCl, CJLL\")ODth{Je d. Fey(CrO4)s (FOA(H! ('“M.Ctk
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20. Name each
e Nay(COs) &sdkium carbore ¥ a. (NHg)3PO, AMmon \uA)

worphe €
f. Mg(Mn0Os); wagns i dhf’ff« ap h. Cu(ClOs),*
*remember to find the charge on thgmetlal an gl is one a roman numberal. o pPz ch’“\}e

21. Circle any formula thg d.need a romd peral when giving this a name.
Naz(C03) (NH4)NO3 CaS0q4




IN class we titrated a strong acid (HCl) with a
strong base (NaOH) using a phenolphthalein



indicator to detect the End Point:

| \&

Titration LAB: NamePn @

Date
Acid/Base Titration
Safety Issues:
#Wear safety glasses at all times.

*You are working with dilute acid and base solutions, but you should still be careful with them.
*Be careful with glassware and burettes... the burettes are expensive!

Procedure (Standardization of Sodium Hydroxide Solution):
1) If the burette is not above 40 mL yet, fill the burette with NaOH to above the top line. Drain some
of the NaOH to below the line. It does not need to be exactly at the top line. Record the volume

of the NaOH in the burette as your beginning volume. Record all burette volume as 2 decimal
places. You must estimate between the lines.

2) Using a graduated pipette, add 10 mL of HCl into a 250 mL flask. Add as an
indicator.

3) Titrate by adding small amounts of NaOH from the burette into the flask and swirling. Continue
until a remains for at least 30 seconds. (NOT BRIGHT PINK!)
Make sure you never let your burette run below the bottom marking, as then you will not be able to
take a reading. When your solution turns pale pink and remains that way, record the final volume
on the burette.

4) Using the information you have for molarity of HCI, volume of HCI and volume of NaOH...
calculate the concentration of NaOH used for the dtraton.
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Themath for Step 4 was based on this:

‘&QS Moles Mde wales
N
Mxk\ﬁxkl;::v 3 ubir
{( 2 M I H(Q
—\h:
e
M= Tog neog e 157 51!
w



