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Review Worksheet

Acids/Bases

1. Write molecular, complete ionic and net ionic equations for the following neutralization reactions.
a. Aqueous phosphoric acid (HsP0,) reacts with aqueous calcium hydroxide.
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b. Aqueous sulfuric acid reacts with aqueous potassium hydroxide.
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What is the final pH for this reaction? 2

2. Write equations to show the dissociation/ionization for the following in aqueous solution.

a. HCl (strong acid) Hu —'119—> H+ + u Cui) :

b. chH;Oz (weak acid) HQzH3bz Q""'?
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c. KOH (strong base)
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d. NHs(weak base) Look at your PPT slides for help! N‘,'b + H’LO e NHL’[A%) O“%

3. Complete the following table.

Acid Base | Conjugate Acid Conjugate Base Equation

AN, | %0 | HaOT T NO2— HNO, + H,0 — NO; + H0°

HO | F e H20 + F- -9 HF + OF°
Hw N‘na NH‘rl' CN-— NH; + HCN — NH;* + CN~
[Hoos| op~| 9 G | #ciba” + O™~y Hal)+ (10

HSOr | PO~ | HPOY? | SOy HSOy™ + POP"-9 HPOPF
HaO | &2 T s OH~ S* + H,0 — OH + HS

HCOH| OF | Ha0 COzH™| HCOH +OH™> HeD +

Sop”
Coztt ™



4. Calculate the pH for the following and indicate if the solution is acidic, basic or neutral.

a.0.25M Hcl b. 1.45 x 10”°M H,S0, c. 3.6 x 10°M NaQH d. 8.334 x 10" HNO;
pH= 0.1O i 3 poH= 144 = on-3e7a;
. pPH=2.83 PH = 12,56
Ub ACID ‘BASE AUD
5. What is the pH of a solution made by diluting 25 mL of 6.0 M HCI until the final volume of the
solution is 1.75 L? M= "_"_‘_9__'_ L M=meo | " e
L «025L *LOM = 0"____..6"'0 = G.0%6M
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6. What is the [H'] for the following:
a. An HCl solution with a pH of 3.45?

wn H -3"4‘
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b. A NaOH solution with a pH of 8.97?
-83497 _ e t
07" = 11 x107 M #
c. An HNO3 solution with a pH of 6.3237? ‘

|o""'323 = y,75 xI0°T Ht

7. An acidic solution has a pH of 4. If | dilute 10 mL of this solution to a final volume of 1000 mL, what is
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8. You titrate a 35.0 mL sample of HCL with 0.10 M Mg(OH),. The titration requires 23.8 mL of the base.
Calculate the concentration of the HCI solutic\Jln.-' “ Ma = MV, 0.10M M5C0H)z
P = M kb Vau 0. 20MOH”

" Ma = (0:20M oH")(23, §mL 0H°) :l O.I4M H(’I)
T (35.0mLH")

9. You titrate 25.50 ml of 0.35M H,SO, with 18.60 mL of NaOH. What is the concentration of the NaOH?

+
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HC7H302(aq) s H+(aq) + C7H302- aq)

initial 0.35 M oM [ oM
change -x M +xM +x M
equilibrium (0.35—=x) M xM x M

Note that: (0.35 —-x) M % 0.35 M so

K, = [H[ GH:0,1=_0(x) =00 =_ x> =6.3x10"
[HC,H;0,] (0.35—-x) (0.35) (0.35)

x? = (6.3 x 10%) (0.35) = 2.205 x 10°®
x = 47x103M x = moles/L formed

pH = - log (4.7 x 10%) = 2.33

HCIO aq) 5 H+( 3q) + CIO'(aq

initial 0.275 M oM oM
change -xM +xM +x M
equilibrium (0.275—-x) M xM x M

Note that: (0.275 —x) M & 0.275 M so

K,=[H'[CIOl=_ (x)(x) =_0)(x) =_ x> =3.0x10%
[HCIO] (0.275 —-x) (0.275) (0.275)

x> = (3.0 x 10'%) (0.275) = 8.25 x 10
X = 9.08 x 10° M

pH = - log (9.08 x 10°®°) = 4.042

First the amount of H* from each acid must be calculated.
HNO2aq 5 H* aq) + N02_(ﬂ

initial 0.0925 M oM oM

change -x M +xM +x M
equilibrium (0.0925 — x) M x M x M

Note that: (0.0925 — x) M = 0.0925 M so

Ko=[H'I[NO,T=_ ((x) =_0x) =__x* =45x10"

[HNO,] (0.0925 —x) (0.0925) (0.0925)

x> = (4.5 x 10™) (0.0925) = 4.1625 x 10
X = 6.45x10%2M x = moles/L formed

HCH302iqy & H'aqy  +  CoH305'ag

initial 0.139 M oM oM

change -xM + x M +x M
equilibrium (0.139 =x) M XM x M

Note that: (0.139 —x) M = 0.139 M so

Ks = [H'I[ C2H30_7_--| = A0 = _Q(x) = x> =1.8x10"

[H C,H;0,] (0.139-x) (0.139) (0.139)

x> = (1.8 x 10°) (0.139) = 2.502 x 10°°
x = 158 x10° M

Then add the results together and use that value to find the pH.
6.45x10°M + 1.58 x 10° M = 8.03 x 10> M ’
pH = - log (8.03 x 107%) = 2.095
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