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Acids/Bases

1. Define the following terms.

a. Arrhenius acid - o substan o ~H’\O,L”l‘ re.leasos “{* lO_ﬂSlf\ SOIU""KJ”

b. Arrhenius base - Q. Subston ‘r‘h(l+ fQ{QQS_JS. OH"~ iOﬂS mn S()llfﬁon

¢. Bronsted-Lowry acid - o subystanu +hot donotes H+f‘OnS in solution

d. Brensted-Lowry base - ¢y SLUO%'{'ODU_ +hot OQCLD'l'S H*"On & in _
solution

e. Conjugate acid ~ SU&')S"‘OLDU +hod +h_Q- hase. hecomes .oﬁer
aceepting ov W¥ion

f. Conjugate base - <, \bstoncw Hhat s l€P+ OUQF crH-er an QQid
donates o HYioN '

g Amphoteric — A substan e Hhot con ot as hoth an acid
of ou bOse

h pH « gotentiol of hydrogen

2. Identify the Brensted-Lowry acid, Brensted-Lowry base, conjugate acid, and conjugate base in
the reactions below:

a. HSOs" + NH; = SO+ + NH4*
f o) (U5} CA

b. HO + NOs" - OH + HNO;
A 65} (5 Ch

c. HO + HCOs" = HiO" + CQ*
® A cA (5

d. F + H.SOy - HF + HSOs
15} 1 cA 0B



3. Label the beaker in the picture that represents a strong acid. Label the beaker that represents a
weak acid.

o Proton : e e
o @ W2 .
e o
@ Negatve | ° o . o e
on et e v
Weak acid

a. What makes an acid or base strong? \ & »
- ionizes lDOO/D ‘Ex\ H NO 2 = H -+ f\X)?,
O'% 100%,:

b. What. makes an acid or base weak? x i
4+ tonizes (0% or less &) HE —» ™ ¢ F
QA0 %, W%
c. List 7 strong acids.

Hed, HB, WT, H NUQ,} A U05’ HCOy , % H@\SOL{

e

List 8 strong bases.

LioH, NoOH, KOH, RbOH, CsOH, caH )k, BO(OH);,, £ 5cOH);

4. List 4 properties of an acid. List 4 properties of a base.

Acids Pases
(0 +aste. sour () taste oitter
(2) react w/metols to (2) are electrolytes
qive ohf Hez 9035 (3) react w/acids 10 PdeUCﬂ

(3) react w/pases 4o o saLt v wobter
produce a sadt & woter ) turn red \itmous paper blug

¢q) +urn blue (Hmus paper red
(5) are electmlytes



5. Use the pH equations below to answer these questions.

) ©

b
pH = -log[H"] O pOH = -log[OH'] pH+ pOH =14.0

(o
®) 1) = 10 © [OH] = 10701 ® [H'] x [OH] = 1.00 x 104

o
a. Find a solution of HNOs with aEH of 5.45.1 use e CLUCIHO n 0

\has W not ow-
@ pH:+ pOH = 14.0
5.d5 +pOH =1d.0
POH = $.55 =[8.\lo|

b. Calculate th@f a solution of HCI with a@gntratlon of 6.56 x IOF’I
wos Wt use equation A

® pH= ~1og(L-56 x107F)

I pH = L.1% l
c. Determmet a solution of HNO; with aLoncentratlon of 7 67 X 10@

- : . has W% net OH-  use equations R © &
pH= ~log(FLFX0 ") &y S« pOH = 14.0 OH= % q
oH = 10.1 ©01+P0|4“‘4OJ7@

d. Findt ﬂib a solution of RbOH with aconcentration of 8.78 x 10 M.
O h. -, has OH I Nnot T use eﬂga‘hons B tC
POH < ~1og (8.3B x1G*) @ pH + pOH= 110 iy
pOt= 5.0 = 4+50(D_.q vapr B
e. Calculate th@a solution of HI with 4 pH = 4.56.
486 had 14 * use equoation D
S il =10
O3 = 245 %107 )|
f. Calculate the [OH])of a solution of Ca: OHleth a!pOH—lll use equQhOr\ e
0.1 Rod o OH™
@ COH J - IO— l 12 N
Cor-3 =(#.a4 %1072\ LI 5q xI0 M [
g. Calculate th@ a solution of NaOH with M

@ oS OWF, not 14+ use equations ¢ v D
PH+ pOH =14.0 A o B
o sged0 @ A= 10

o ———— ]
pH-pa (BRI 6307y |



Solutions

. How many grams of NaCl should be dissolved in 500g of water in order to make a

Solubility (g of salt in 100 g H,0)

0 ' : -
0 10 20 30 40 50 60 70 80 90 100
‘ Temperature (°C)

. In order to make a saturated solution of potassium chlorate at 70°C, how much potassium

chlorate should be dissolved in 100 g of water?

saturated solut:on t 90°C?

40g Na 5(409)Nal _| 200gNalf
100g Hz0 500 g HzO 500 9 Hz O

Which is mogﬁﬁé@nﬁrﬁfé@ saturated solutions of sodium nitrate at 20°C or a super
saturated solution of calcium chloride holding/83g of calcium chloride dissolved in 100g

of water at 20°C? r~ %Q 9 MQRD_?) or 83 q QOMQ

Conauntrated- which has
more, solute dissoludg

The. answr is mqng

2. Can a solution be dilute and saturated at the same time? Explain.

Yes, dilute muans onl Y a small amount of

solute. has dissolued. Saturated nuans Hu
Maximoum Qmoumt% solute has dissoluud.



Molou. Mass - e (N03);
1 x b3.55q * L3.5%

2N x 14.01§: 23029
0% .009 « 96.009 /137519 /41
3. Use the equation for molarity to solve these problems: M = n/V V
IT

a. Whatis tha solution made by dissolving 130.0g of Cu(NOj3), in enough
water to make a 2.32L solution?

s v Mg M- 6930745301

= 120.0g Culnos), | 1mp! = LA30F4585m, f—aéa%_
1¥1. 51 T

= mol '
V= 2.3z )L»l 2N éj

~ e —
b. How man@f CrCl; were dissolved to make 0 75L of a 0. 7SM M solution?

ll:\- i moly N=M.V = (-;,,pjmo( <?5E‘§

ke
VREE . STV N
¢. What is the@mass of MgSOy uded to create 101mL of a 1.11M solution? |Mvzq.319<2y. 3l3

0'/ 15 ¥50. 043-32013
M= L1Im 40 X100 = (00
- N=M-V= (Ligeh). o) ]

lao 339

- 100ImL N= 112 ml MaSHe ____'6\0:3§9:)'::]
v B .TOH_ el 119 q\“w 13.59MgS0q

4. Use the equation for dilutions to splve these problems: M;V; = MV,

a.  You have 13.00mI gzg M solution of sodium hydroxide, you need a concentration of

2.24M. Wha@ me $hould you dilute the solution to?
Mo

MVi=Hav, 7 (330 MY.013000)= CaadMWa

QIE ML = (Fadt) Vo
Al Taadd
¥ -0145L. = Vg W
b. You have ric acid. You dilute it t@at is the new

molarity of your solutnon"

Ml
M:Vl - H&\ja

Cra.on)(00) = Ma.(1.850L)

BN HadBgu)
IW , 18‘5‘@\(,




MM ot NagS

2N0x 22099 =45.9%9
| S+ 33. 0?9 = 3.0t9

n
3.059 K
5. Use the equation for molality to solve these problems: m = n/kg m 9
2] N
a. What is tf a solution made by dissolving 25.0g of Na,$ in l‘iitgkg of water?
me 2 o~ . . 32030F495md/
N =a504N0,S | u&_ = .320309495mg! fcg .49 9
48,059 B

KGerfBleg ‘o m/'@_ |

b. How many ere dissolved in 1500g of water to make a 0. 88m .a 0.88m solution?

.= -%%mo'/rg N=m.lg

n= 2 N = (38 meL \(i.500kg) =(1. 3mo! |

Q= 15009 = 1.500 ko

70

c. M was dissolved in ‘fé’ZOg of water to make ah_l_rzém_s_olution" QMM ?0 ala Ok
- g 1Cx13.0 9 ~
s LS MOV S k- .
-1 < .ov3 l« 1.53 I 44.0lq -
Kq =1330q q g QOQ! Tl 0 Fa? 39 C0q

6. What are colligative properties? Name 2.

“Properties “that are offected by -t nuMioer eyl parﬁoles n
solurtion rohur €han winot Hhe, particlis are .

2 coll| gOd-l ue propertus are boi ling point eteuveckion ® Preewi ﬂg
e S310N .
7. What wou.l‘:i happg teo the freezing point if yOlll add sugar to water? What would happen to the

boiling point? 1+ LUOUJd (G Ul B [+ wou I
rOIS_ﬂ . ‘(}DS

8. Which solute would have the greatest effect on the boiling point of a solution:

S oy
lonic & Cacl, Colly > 02+ taCl~ = B particltd /\,Y\e\”(‘o 03(&
covolent b Br, My = \ poticle ,\,Y\SLQ‘%Q/C)(
loniC AI(NO;); G,Q(M()aﬁa—b arst+ang” Jpwthcfes

9. \V:ji:;yd—hawe\ntm/efp oint if you add sugar to-water? What would happen to the
boiling point? M

10. Which solute would have the greatest effect ori th boiling po'nt’éf“a‘saiulio&r
12 .

c. AI(NOs)



