Chemistry 12 Name:
Acid Base Part 2 Review Package Date:

Block:
l. Multiple Choice
1. Consider the following data: P\—\
Solution Initial pH Final pH LO - 50—40-30
1 1.0 4.0 "\
2 2.0 6.0 &N/
3 6.0 3.0
4 9.0 3.0 X oo
In which solution has the [HzO*] increased 1000 times?e x |o0o
A Ced
B.2 D. 4

2. A solution is amber with neutral red and colourless with phenolphthalein. The approximate pH
of the solution is: -

A. 4 ( C.8 )
B. 6 :

Vi

S

3. Consider the following equilibrium for an acetic acid buffer sTﬁon:

CH3COOH + H20 = CHsCOO- + H{O+
When a small amount of acid is added to this system, and equiliibrium is reestablished,

A. [CH3COO-] and pH have both increased
B. [CH3COOH] and pH have both decreased

HsCOO-] has decreased and pH remains relatively constant
D. [CHsCOOH] has decreased and pH remains relatively constant.

4. The stoichiometric point of a titration is reached when 35.50 mL 0.40 M HBr is added to a 25.00

mL sample of LIOH. The original [LIOH] is: Q.Uomo\Ha,  IMelpon
P g [ ] 0.035%0L,q, % Coa ey X 5 D7EsL

A.0.014 M C.0.28 M
B.0.024 M =,0-'5LMuou l

5. A buffer solution can be prepared by mixing equal numbers of moles of:

SA 9y
A. NH.Cl and et Weale aet
NaCl ond/I\Ib(fH sO A
a2CO¥and NaHC O3V eo‘\,‘us*q bose

. NaCHsCOO and NsHS@R
L TS

\
nvk Csh‘\v:)-'\*‘ .



6. Which of the following, when dissolved in water, produces a basic solution?

Spec SpaC
AXSA @ con™®
B. NGCIC D._NH«N&s
Spec WA Spec
r—‘r\b sPQC
7. The neft ionic equation for the hydrolysis ofﬁz{COe, is:
_A H20 + Na* = NaOH + H* Sf“
B7 H20 + 2Na* = Na20 + 2H*
C. H20 + COs?* = H.COs3 + O Hel ANHg = NHy' v~

@20 + C0O3% = HCOg3z + OH- 105 0.5 o)

c-bs -0S 0%
8. When 1.0 M NHs is titrated with 1.0 M HCI, the most suitable indicatoris: g o o NA

A. methyl violet. ~._phenolphthalein. NHy® + Hyd = NHg + Haot
B. indigo carmine. romcresol green. 1 0.5 0 la]
SLxlo-0= %% = e A
9. All buffer solutions are able to 0.5 c -
A. maintain pH at 7.00. X e 17 %107 %< [iyot) E 0.5-x < >
B. neuftralize acidic solutions only. ‘>\-\= Y 0%
aintain a relatively constant pH. L—; bssog 0 5-x =05

10. The most appropriate indicator for the fitration of 0.50 M CH3COOH with 0.50 M NaOH is (ICE

table calculation necessary!) (See ¥ ¢ Lor how ™ Qa\w\of\-L\
A. methylred.
B. indigo carmine.
C. phenolphthalein.
. bromcresol green.

11. Anindicator is useful for a titration when its Kq is close to

A. Kw /Ko Cled ™) [Hz0 )

B. the pH at the equivalence point. l{o\ =

@’rhe [H*] af the equivalence point. [_\_\ !i\d\]

the concentration of the acid form of the indicator.

lorder to change the pH of a solution from 2.0 to 4.0 to the [HzO*] must:
decrease by a factor of 100
B. decrease by a factor of 2 U
C. increase by a factor of 2
D. increase by a factor of 100

Mmure bas-c

13. Which of the following represents the predominant reaction between HCOs and water?

A. 2HCOg + H20 = H3O* + COz? + OH + CO2 )
B. HCO3 + H2O = H3O* + CO3?% Ka= 5 (x10-"

HCOs + H20 = H2COs + OH- ' <
D. 2HCOs- = H20 + 2CO2



14. Which of the following applies at the transition point for all indicators, HInd?

ind] = Ind] ) \
B. [H:O*] = [OH] o = [lad-D(H30*)
C. [Ind] = [H:O"] o = -
D. [Hind] = [HsO"] [Hlad™)

15. Which of the following 1.0M solutions would have a pH greater than 7.002

A. HCN WA Nasic )

B. NHi2f WA
C. XNs
(DIYMECHCOO W

16. What is the pH of the solution formed when 0.040 mol NaOHjs) is added to 2.00 L of 0.020M

HCl2 S@ [Nade )= 0.04omel = 0. 0z8m4
(a9 ST
C. 1.40
D. 0.00 SA [HC) = 6. 620 /eq\,a\\

17. A buffer solution may contain equal moles of
A. strong acid and its conjugate base.
B. weak acid and strong base.
weak acid and its conjugate base.
. stfrong acid and strong base.



l. Problems

1. Determine the pH of a 0.75M solution of Sr(HSOs)2.

S (HSo — S + 2HSo= "~ 4
(HSQy), 3 N K- ) 00x Io-" L0113
S‘pec | Exlo-? '
Hgbs- - HzQ ﬁ SQSZ- 4+ Hgb_‘-
[ =Y 0 0
X
C - A X
X
h'a
£ 150X
L—’o&&SUm | Go-x £1.50
- X2
\DrYIy ! =
.50

x = ) (1.0x10-2) (1 .50)

=38 ¥ "M = [H3d*) \ pH= 341

2. Consider the salt sodium oxalate (Na2C204). When a few drops 1.0M solution of sodium oxalate
is added to phenolphthalein indicator the solution turns pink. Write a hydrolysis equation and an
equilibrium expression to explain the shift that caused the indicator to change colour.

l\\ﬁzCzOq — Z/DJK-‘. + CzOqz-

S]oac
CzOuz— + HzD = HCoy~ "'
'P“em, \P\v\'\'\l\ale [Ya)
Hln
(etidic)
Colourless

Addinoy OH™ (eSults jn ¥
equ: ek s shikk rgWt
Cavsine [\n') T ond
expressiry i f\"“ coloul



3. a) Calculate the pH of the solution produced when 9.00 mL of 0.200 M NaOH has been added
to 20.0 mL of 0.200 M HCOOH. T™®

WA
[HcooH ) [N&OHT)
(b .200) (20.5\-‘- C- (zq _0\ (0.’105\(‘3.003 = C, (29.0)
Hesotl + NadH  ——> NaCoor  + H.0
| 0.\3f% 0.0L21 o)
+0.0L21

c -0poLzv  -0.0b2\

£ (0.0759 b 0.0Lz2 |

b) How many mL of NaOH have been added at equivalence pointe

0206
00200 Ly ® Orolhcon XM w ' Luaon
L l""“‘HcooH O.200mo0l

= 0.0200 L, = iZD-OMLNADI-\ \

c) Calculate the pH at the equivalence point of this titration.

TNoOHT)

(8]

[HcooH)
(6.200)(25.0)=C, (Us o) ( 6.2606)(20.0)~C; (140.9)
Ca=0.\ooM
- 0 \OOM
Cz SYOC
HCooH + Naod  —> pacooH =+ HzO
| O.\o 6 \oo o
¢ -06.\s° - 6.10° 4 (O.loo
E (o} O.\00



CooH~ + Hzo == HeooH =+ O~

| ©.100 0 0
o -x +x +x
E O\vo-=x x X

L—> assure £ 0 100

2
l(\ozk\‘""u 35.&(\0-\\ - =<
| g¥ 1o 6. 100

>C = J(5.6x167" (0 108Y

= 2 Hx107" = [oH-)
)P\—l= R 37 J




