Chemistry 112-2018, Vining NAME: ANW lc@u
Exam #3 April 11, 2018 r

% 1. Which of the following will create a buffer solution when equal volumes of each solution are mixed?
Circle all that apply—there may be more than.,one correct answer.

#) 0.20 MHNO; + 0.10 M H,CO5
b

(c) 0.20 M HF T 0.20@
A(d) 0.10MHNO; + 0.30M 3C0O;
% 2. Identify each of the following solutions as acidic, basic, or pH neutral:

a. NHsNO3 l acidic ) basic neutral
b. KNOg_ acidic basic
c. H3PO4 i acidic S basic neutral

d. K2S acidic neutral

é 3. Which of the following acid-base pairs would be used to create a buffer of pH = 4.62, and which
species would be present in higher concentration? Circle the acid-base pair used.

»

Weak Acid Conjusate Base K, i

]

: 64x 107 4.19
H,PO. HPO,* 62x10°%8 721
HCOj Ccos™ 48x 1012 10.32

Circle one of these: )OH? Pk“ Se

The conjugate acid will be in higher concentration than the conjugate base.

g Che conjugate base will be in higher concentration than the conjugate@

4. The value of K, for phenol (a weak acid, CsHsOH) is 1.1 x 1070, <

What is the value of K, for its conjugate base, CgHsO™? DL l )( IO

What is pKa? i\ [(7 In what form will phenol exist at pH = 7{ CsHsOH) or CgHsO"
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q 5. Write the chemical reaction equation described by the K value for H,COs.

Hy(0,la)+ 0(2) == Heoy (as)t H30" (ag)

Write the chemical reaction equation described by the Ky value for NaF.

Flog) 4 0] = HEGs)+ ON lag)

Write the chemical equation described by K.

H%D* lag) + ONleg) = X100 U‘;JJ

g 6. Write the net-ionic equation for the acid-base reaction between HNQ; and ClO™:

HUU; (ed) + Clp (=3) = Nduo (ag )+ 0.7 («¢)

Write the net-ionic equation for the acid-base reaction between HCl and KOH:

HyO'tat)+ OW ) 200 Ntia) 0k tag— D (2)

s Ok

l{ 7. What is the conjugate base of H2PO4 ? hﬁ"“ {H-

(a) H3PO4 \I@ (c) 2 HPO> (d) PO

lf 8. Which of the following acids has the largest K; value?

HzAsO2 H3AsO3 ; H3ASO4§

A5



8 9. Write the formulas of Write the formulas of

commaon strong acids: common strong bases:
%\C\ F--HUH L\DH 25 ol
Rgv : KoN
KOs L JT
H €0y BQ (09};

g 10. Consider the alpha plot below, which is for an acid-base system HA/A".

1.0

14

a. At pH = 11, which species is present in greater concentration?

HA or or aboutthe same amount of each
) ; <10 ~
b. What is pKy of HA? 4‘3( (b.0

~lo
c. What is K5 of HA? [ » lc’

~

d. If this acid-base pair were a pH indicator, would it be suitable for the titration of NH4* with

S w @) ple o e 15 T plaof
He indlicator must be t{yn:ﬁ'(‘dl;
abon pka acidl 'Ila'TMM

Q ﬁ 11. Calculate the following for a solution that hés a pH of 4.687
g \ 2.1 = e
[HL0Y] =" O mol/L [OH ] = Lﬁ ‘?Y{o mol/L pOH = % 39\




10 12. Consider the titration curve below involving a weak acid (C;H;NH*) and a weak base (C2H7N).

a. Which does this titration represent? Circle it. 14

:A/ A B
weak acid being titrated with NaOH  or n £

b 2D j e en.
‘weak base being titrated with HCI pg
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b. What is the approximate value of K; for the acid

-
Teg e
"l'n#i.ld‘..niitn

LI Nt At N Y O |

form (C2H7NH*) of the studied acid-base pair?

Ao 0 < =il e e AT e
Ka= /0 q; i NaOH(aqg) or HCl{aq), mL

13

For the questions below, answer with C;H7NH", C;H7NH, [jj30+ and/or OH". More than one is allowed.

c. What acid-base species is/are mainly in solution at point A? C&HQ’ N

1 .
d. What acid-base species is/are mainly in solution at point B? CI“ H‘} M M\& Qa- H;\ A)

C 45 0
e. What acid-base species is/are mainly in solution at point C? 4 '!l!

=,

13. To what extent does each of the following reaction progress?

a) NH; + HCl = NH;"+ H:0 <50% between 50 — 90% ~100%

b} CH3CO2H + FF = HF + CH3CO>" between 50 — 90% ~100%

¢) HNO3z + KOH = H,0 + KNOs <50% between 50 — 90% [ ~100% l

C, 13. What is the pH of a 0.00248 M solution of Ba(OH)>? - 2) -~ d:m
- - - - i fD b
Lor3= 6.008%, 0y, 31 0ans(h, PR= ~(og (2037 ) o

What is the pH of a 4.8 x 10" M solution 0fEILO:6+] ’ 4\8’,@(6‘{ M} pH 5’8‘-—?2\
What is the pH of a 3.0 M solution of HCI?
| (U712 30M o= -log (29) = 048
Th js possble o hawt
12 /‘Qj#w;{ pH valuss.



,D 14. What is the pH of a 0.60 M solution of acetic acid?

CH3 B +R,0 = Hao'+ CHsCey (el Ae))

) ) o .
E 95,0 + K +¥ . 0:60 X
’ ' 2
£ 0607 i, L T i
CRy0t] =6 L.
?us"la‘j(aoo’.%l‘%h)z O00329M

248

b 15. a) What is the pH of a buffer composed of 1.00 L of 0.400 M HCN and 0.700 M CN-?

Ka = 4.0 x 10710 PlLa'z q.400

N= 9,400+ | (O.?oo“’\ = 9400+ 0.243 = Gt
6) 03 O,‘{Dop/\.) ? i

|

b) What is the pH of this buffer after 0.080 mol HCI have been added?

O-O‘Eal N3Ot readls 4o conueit  C ™o New

Hytt+ C—= RCP 2K, D

T 6.030 0.7 0.40
C ~o0.030 ~o0.00 10.080
£ 0 &6° 0 4y0

haw COth'k\&’(\bns :

[Hcpls 6,40
(ead = 0- 620

pH > 9460 t (oj (Ofif’f\)

O.Hfo

-4 yoot H,11]

~q.51
9_0 O ~—
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/D 16. What mass of NH4Cl must be added to a 0.380 M solution of NH3 to make a buffer of pH = 8.93?

P (W) = 2Hog (5655") = 1.5

P93 99524 1oy L - 0,371 = gy T2

Cougd o Cagtd

g yd‘ho he &ff
%::i}j > (D A1 giigq e lmf;a,  how solve For Cwihy’)
: :

= Cuiad _Q300M _ p 299 mpnd
F T NS R B ] ¥
(ky ] o471 O.473

0% wal kel aS 29T g
- pel

42'6 g NH4Cl

é 17. As temperature rises, the pH of a solution of acetic acid decreases. Is the ionization reaction of
acetic acid endothermic, exothermic, or can you not tell from this information?

You must show your reasoning.

Lndothora. | CRs(O, K1l 0= A30° + (s CO,~

06 T1 ) von shfts =5 a audinak by pH decrtnac
S A must absorb het
W ) - 1 ~
hod’ + CHsCO_t 4 H,0 Z N3O 1 Ctaco

oo TT yn Shibs=2 Ch0t]T) at pHY

Il il



