Name: Class: Date: ID: A

Acid Base: Multiple choice Practice Standard #8

Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.

(last modified 6-1-04)
Which is a polyprotic acid in water?
L Ca(N03)2
JER NagHPO4
¢TI HgAsO\}g ;

a. lonly . d. landIionly

’b I]Ion!y\\ e, LIandII
c " M and I only :

& 2. (#8-5) Consider the three acids: HF, HSOy", and H.POs

Which list includes only conjugate bases of the acids given above?

a. OH HPO* - d. OH, SO,*, knd HPO.>
() F- SO and HPO> . HyF' H;S04 and HyPO,
c. O, 804, and PO =
3. (#8-5) :
Which is always a product in an Arrhenius neutrahzatlon reaction carried out in a water solution at 298K
I. asalt :

II. additional water
III. a solution whose pH is 7

a. lonly 5 @ I and 1T only
b. I only - e. LILandIII
¢. Il and I only E

4. (#8-3)

Which applies to a concentrated solution (1 SM) of NHj in water?
Kb = 1.8E-5 for NHj; in water at 298K
I. [OH] =[H3;0%] :
II. The percent ionization of NHj is nearly 100%
HI. Of all ions and molecules present, the greates_t number is water molecules
I only . d. TandIlonly
b, Il only e LI,andIN
¢. Il and Il only 5
5. (#8-3) Which relationship gives a correct descnpt:on of some of|the species found in an aqueous solution of
acetic acid, CH;COOH?
Ka= 1.8 x 10-® for acetic acid
a. [CH;COOT<Ka 5 @ [CH;COO + [Hs0+]
b. [CH3COO]=[0OH] ~e. [CH3;COO]» [CH;COOH]
¢. [CH:COOT> [H0] %
6. (#8-3)Which is the best comparison of the total number of ions present in separate 1.0M solutions of these
COIHPOUHdS K->Cy0y4 , KI'IC’JO4 H,Cy Oy

a. Kg Cg 04— KHC204- H2C304 d. K2C204t KH C204<H3C304
K,C,04= KHC0,>HCr Oy e. KyC0.>KHC,04=H,C:04
K2C 04 KHC,04.H,Co0y E




Name:

7. (#8-5) Which range includes the pH that resuIts when 0.10 mole
solution? (pencil out the math) _
a. between 1 and 4 § d. between 7.5

ID: A

NaOH is added to 100 ml of 1.0M HCl

and 10

b. between 4 and 6.5 e. between 10 and 14

between 6.5 and 7.5

In a titration 20mL of acid is titrated with .M NaOH. The resul

Equivale
pH: 9.8
mL add:

mL of base aéded

ks were listed below.

D

2nce point

ad: 14mL

8. (#8-6) At point A in the titration the specles m highest concentration is (see graph)
a HX G H30+
b. X - d OH
9. (#8-6) The concentration of the acid is (see graph)
a. 0.7M ¢ .007
® 07 A7
10. (#8-6) At what point will the H* = HX (see graph)
a A e C
@ B 4 D
11. (#8-6) The conjugate of the acid is a(see graph)
a. weak acid ~¢. strong acid
weak base ~d. strong base

Acid (HX) has a Ka value of 1.5E-4.

12. (#8-4) A .5M concentration of HX will haveéa pH in the range of

a. 0-3 - ¢. 811

46 4 1214




Name:

\ 4.6 e 811
b. 7 - d. 12-14
14. (#8-6) 0.5M of NaX will have a pH range in the

a. 36 (© snu
4

13. —6) If HX and X- are present in the same doncentrations the pH range will be

b. 7 12-14
15. (8-2) If [HX] < [X'] the reaction will be :
a. Dbasic ¢, weakly basi¢
b. acidic @ depends on ¢oncentrations.




Name: ID: A

pH VERS‘US? VOLUME TITRANT ADDED

14
12 f o e
2 _ 7
10 /
-8 f i
5 ]
4 -T/
2,_;@4“3

0
0.0 206 400 600 80.0 100.

Volume 0,100 M NaOH Added (mlL.)
A 50.0 mL sample of a Weak acid, HA, of unknown molarity is titrated) and the pH of the resulting solution is measured
with a pH meter and graphed as a function of the volume of 0.100 A NaOH added.

D 16. (#8-6) Which of the following is the best particulate representation of the species (other than H2O) that are present in
significant concentrations in the solution at point {/ in the titration?

© @
® | | @

&

@

e O e
() ()
HA ®@

b_ ECK=




Name:

17.

18.

19.

20.

22.

D: A

(#8-6)Is the acid being titrated more or less concentrated then base?

a. More, because the volume of the base is less then the v
equivalence. :

olume of acid at

. Less, because the volume of the base is less then the volume of acid at

equivalence

c. More, because the volume of the ac1d 15 less then the volume of base at

equivalence
d. less, because the volume of the acld is less then the voli

(#8-6)At point O in the titration, which of the following species has thg

O HA . H,0"

d O

(#8-6) How many mL are needed to match the moles of acig
a. 10 ¢ 30
b. 20 @ 0
(#8-4) A substance hasaKa of 1.0 E-7. If equal concentrations
pH the meter will measure :
a 1.0 (& 70
b. 3.0 - d. 140
. (8-4) A substance has a Ka of 1.0 E-7. If the concentration of the
base the resulting pH will be .
acidic, due to concentration only .
b. basic, due to the concentration and la.rger Kb
c. 7.0, due to Ka only
d. 14.0 due to concentraticn and larger Kb

(#8-3) A solution has a [HA] = 1M and an [A] 2M and the sol
following is true? .
a. nonsense. This solution must be basic. -
b. The solution is actually basic, the pH is just reading the pO}

The solution is acidic due to a higher Kb of the conjugate bi
d. } The solution is acidic due to a higher K4 of the acid.

nme of base at equivalence

highest concentration?

1 with moles of base?

pf this acid/conjugate base are measured for

e acid is greater then the concentration of the

ution is measuring a pH of 5.5. Which of the

e

15C




Name:

ID: A
The pH of solutions of four acids prepared af various concentrations were measured and recorded in the table
above. The four acids are, in no particular order, chlorous, hydrochloric, lactic, and propanoic.
Concentration | pHof | pHof | pHof | pHpf
(M) Acid 1 Acid2 | Acid3 | Acid4
0.010 344 2.00 2.92 2.20
0.050 3.09 130 258 1.73
0.10 2.94 1.00 242 1.55
0.50 2.69 0.30 2.08 1.16
1.00 2.44 0.00 1.92 0.98
23. (#8-2) For which acid is the value of the aciddissociation constant, Kz, the smallest?
a. 1 ¢ 3
b. 2 @3
24. (#8-3) Which of the following acids is HC1?-
a 1 c.
b 2
25. A 25 mL sample of a 1.0 M solution of acid 1 is
mixed with 25 mL of 0.50 A NaOH. Which of
the following best explains what happens to the
pH of the mixture when a few drops of 1.0 M
HNO3 are added? :
a. The pH of the mixture increases sharply, The pH of the mixture stays about the
because HNOs3 is a strong acid. same, because the conjugate base of acid
1 reacts with the added H3O+ ions.
b. The pH of the mixture decreases sharp]y, d.  The pH of the mixture stays about the
because H3O+ ions were added. : same, because the OH- ions in the
solution react with the added H3O+ ions.
26. (#8-4) Of the following species, which has the greatest concentration in a 1.0 M solution of acid 1 at
equilibrium?
a. OH! S (e Acid1
b. H;O* The conjugdte base of acid 1
27. (#8-5) If equal volumes of the four acids at a concentration of 0.50 M are each titrated with a strong base,

which will require the greatest volume of baée to reach the equiy

a. acidl acid 3

b. acid?2 ) All the acid
volume of b
point.

alence point?

5 will require the same
ase to reach the equivalence




