Conjugate Acids and Bases
CAeMis#ry: http://genest.weebly.com
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Stop in for help every day at lunch and Tues,&Thurs after school!
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1. Give the formula of the conjugate acid of each: NOy, H,O, HSO,
WNOg Ha0t U, Sy
Identify the acid, base, conjugate acid and conjugate base for each of the following.

RASK Acih
2. HCIO4(aq) + H20(1) = H30%(aq) + ClO4™(aq)

\
k Base_ Acip Sh5¢
3. H2S03(aq) + H20(l) = H3 *(aq) + HSO3 (aq)
g
&cid Bise

N Aciy
4. HCH30z(aq) + H0(l) = H3O+(EQ) + C3H30, (aq)

AcLbf 3%56

5. H,S(g) + H20(1) = H30%(aq) + HS™(aq)
s T BASe

These are all cither acids or bases. Draw a slash through the molecule to show the half that would

NAOH,,, | 1? 2? 3? 42 52 HBr | 17 27 32 42 52
220 37 42 52 KOH | 17 22 3?2 42 5?2

How mangr picces will this fall apart into if made into an aqueous solution? (circle your choice)
2?2 3 42 52 HCH,COO0), | 1? 2? 37 42 52

St This subs
d / base / id base /
I!Clnm.th:.xe NaOl l(:q) acxneithzzp
acid / base / \ acid / base /
Mg((t)H):,w neither H NO‘(aq\ nei ther

S

5 Give the formulafor the conjugate acid of CHiNH;
CHN,"




9. Give the conjugate base of each:  HCI, HBr, HI

(ca\ D (T

r 10, Draw gas | 4 — % —
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g : GAS AQUEOUS
: - In gas phase draw a half dozen In gas phase draw three pamcles of
: mstructlo molecules of the only substance in all three substances present in
ns: HCl(g) HCl(aq)
11. Write a balanced equation that shows HClOq, losing a H+ to form its conjugate base.
— H x & O
Hedo,
12. Write a balanced equation that shows HNOs, losmg a H+ to form its conjugate bose /

13. What happens to hydroxide concentration in water when base is added?
J / it falls / it doesn’t change )

14. What happens to the hydronium concentration in water when base is added?
( itrises /@ it doesn’t change )

15. The following substances act as Bronsted acids in water. Write a chemical equation for each that illustrates its
reaction with water.

ammonium ion

NHb N\‘\; ¥ HLO—> H“g * \_\30*
H,POq4 - +
H«ﬁh - WO H,P0, « H%O

i ! \"\%F X HZ/O — B(\’ % HrSOk
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16. The following substances act as Bronsted bases in wateyéle a chemical equation for each that illustrates its

reaction with water.

—

cioo- | CHY) + H‘OH SWCHO « OH

hydri}cic_aion: H— N HOH N Hz_ +' OH

N | N HH Nge < O

17. What is the conjugate acid of HSO4-? H aSO y

18. What is the conjugate base of HSO4-? S O -
Yy

Identify the acid, base, conjugate acid and conjugate base for each of the following.

Acd ﬁ Basé
19. HSO3 (aq) + HZO(I) = H30"(aq) + S05%7(aq)

L L"_J,,.-J

= \
20. NHs(g) + H20(|) i NcHa*(aq) + 8:12(6“)

BASE ALl
— ]
21, HF(aq) + H503 (aq) = F (aq) + H2503(BQ)
ac BAse Base

4-

22. H!& aq) + HS™(aq) = NOz (2q) + H35(aq)
ACl)  ohse se Acid

23. What is the formula for the conjugate acid of water?

24. What is the formula for the conjugate basg of water?

e e e — e
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Atomic Radius Trends.

25, In each pair, circle the element that has a greater radius. » l w L\s?
a) é”Hgli@_,___ hadfogen S lo.rgef : -
b) g “or  Helium Cadtos SroUS\ as &0 '04(
c) Magnesium or Potassi % o \Q 'F* W\ a \bm

26. Write a balanced equatiorrfor neutral fluorine atom gaining one electron:
F + e LF

27.Write a balanced equation for S anion losing two electrons:

2= =
S — S + 2 e
Electronegativity Trends.

28. In each pair, circle the element that has a greater electronegativity.

a) phosphorous or

bX “phosphorous or antimony '
c) w or iodine
A
N
50000 SRR \}#7
/ N 29. One this graph, next to all twenty dots write words similar to CLOSE
50000

or FAR or OTHER WORDS to describe where you think the electron
is compared to the nucleus.

30. Write the number-number-number style of electron orbitg for this
atom based on the graph shown here.

2-8-(0

IONIZATION ENERGY (kJ per mole)

31. Draw a stable Lewis Dot structure for each molecule:

H,S =
H:g;“ ‘ NN

s p




32. Draw a stable Lewis Dot structure for each molecule:

HCI F,

H.C:g . r 5 f{:

33, for a NEUTRAL atom with the fgllov__visng clectron g
— 15%25%2p°Bs"3p’

Write a ‘number-number-number’ Write a Lewis dot diagram (Letter
diagram for this atom and dots) for this atom This atom has (5

A '(% - \8 -17-% .:TC o el bl /4

*s central atom.

valence

shape table to write the name of the geometric shape based on each molecule

34. Use your
ch line is a connection between two atoms.

Assume ea

P 1 i I
B L Be
G o=l %

‘F 3

Yrignol b ;
TP b %O_A% near

35. Fill in the missing numbers for these two test tube:

Test
Tube OH- concentration | H+ concentration| - pH \

A 3, lb[0"" 3 16 x(09 2.50
B .04x10°M | \ 2410 qQ 9y




1. For an atom with atomic number =9, charge of zero, and 10 neutrons...
a. mass number (
b. number of protons?

¢. number of electrons ! \q F
q

d. symbol of the element, with highLow numbers

2. For this atom,

a. how many total electrons ? f 79

e
[ ] C |O
L] b. how many protons? l7 P

e
c. how many valence electrons?

3. Which of the following elements has the greatest jonization energy?
a. Lithium
b. Calcium

S
d. Silicon
4. What is the high-low symbol of a neutral atom that has a mass of 44 and has 24 neutrons?

: : e 5
5. What is the charge of an atom with p=5,n=5.¢e=8 C(«N'Be' ? 3
-5-8 C*“‘kﬁe 3

- 6. fora NEUTRAL atom wnh the followmg ezlectron conﬁ‘ :n,- 3
1225%2p%B573p)

W kS

Write a ‘number-number-number’ Write a Lewis dot diagram (Letter
diagram for this atom and dots) for thls atom This atom has 8 aleiine

c-
2 ¥ 8 Ar 2 therefore it is unstable )

7. Foran atom with 14 protons and 15 neutrons and 18 electrons

a. mass number e. chargeoftheatom____ 4
b. atomic number \ q f. symbol of t%element with highLow
c. number of electrons 89 numbers __[4 \

d. symbol of the element %!:




a neutral atom of

1s%2s%2p° phosphorous
” ’ - 4
J K

e

8. Choose one of the three choices. “ In neutral atoms...”
a. #of e > #ofp
b. #of e = #ofp
c. #of e < #ofp

9. The Law of Conservation of Charge can help us spot wrongly written equations for ions.

a. Ba +2- —> Ba" possible / impossible
b. F =P F+ + e possible/impossible ~ i
c. S =5 & 2e- possible/ impossible
d 1 = +e- +  possible/ impossible
e. Ag + e = Ag' poésible'L impossible >
#90F When we speak of ion radius, we speak of theig most common ions. 3 ] J
11. The ions for metals are usually ( negative / postitive,). The common ions for nonmetals are ( negaligé / postitive ).

N

12. When metals form cations, the ion is ( smaller / larger ) than the neutral version of the same atom.

N
13. When nonmetals form anions, the ion is ( smaller /’ﬁrger) than the neutral version of the same atom.

14. Give the formula of the conjugate acid of each: NO,, H,O, HSO/

A C
A 8 ? ! ... - ‘ :"
15. Draw a stable Lewis Dot structure for each molecule: e
I, OF,
P — - P
< « A 2 f
w? . " 5 .




2 7 0 M=

CO, orTlo~1=10° NI;
:0::0:205 T eNeT:
62150 TeNsT

Write a Lewis dot diagram (Letter
and dots) for this atom

Write a ‘number—numbernumber’
diagram for this atom

2-818-2

This atom has 2— valence

e-
therefore it is (stable / @ )

Write Acid or Base under every substance in each of the following.

—
17. ClOa4(aq) + HzO(l) H30% (aq) + (a
ZCH) q bese  acid q ?f}} é‘
— 1 :
TRV DO — SKIP |

19. Give the conjugate base of each:  HCl, HBr, HI,
20. What is the conjugate acid of HO ?

1. What is the conjugate base of H;0™?
22. What is the conjugate acid of OH™?
23. Write AC%)Aor BASE for each of the following solutions:

the solution feels slippery - -because
ac ;a the pH = 6
ACA _the pH=0

KPP 1\ sohan 40 DACOMIch
acl a the solution has [OH-] < [H+]

S@ bromothymol blue is blue (use the table)
AC \ D methyl orange is red

ACID  [H+] = 0.000999 > Yorn Mo pH
ACid [OH-]-44\108 ~—> PH"

s R me 0 TP

S - us paper uc
- litmus paper turns bl oL Aurns okin 2 Seal
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\
The Law of Conservation of Charge can help us spot wrongly written equations for ions. circle one answer in each I
of these reactions:
24. Ba +2e- =™ Ba’ possible / ssible
25.F ™ PF+ + - ssiblg/ impossible

26.S =®s + 2e- possible/impossible

—

Conjugate acid-base pair

: 1
- I
lCHJCOOH + H20 = H,0" + CH:COO™~ I

wd bae ¢ acd bug'
I 1
1 1

—

N ]
27. F (aq) + HS0s3(aq) = HF(aq) + HSOs (aq)

BASE  ACI) I*d))

==
28. HNOz(aq) +{iS€'(aq) = NOz (aq) + H,S (aq)
. £s

Ac‘.T iz D

29. Write a balanced equation for neutral hydrogen atom gaining one electron:
e - . b oses

B g ol

30. The pH scale lookg like this (draw it like a number line, including the neutral point and where dangerous acids and
dangerous base: rt—see your notes from Tuesday):

}, A |r V2L
I~ < | M 'y
31. Water is ri5ht in the middle of being Acid or Base so the pH of pure water has a pH of about

Acids Bases

Turns

pendiiies  colorless oink

pH Acids t!%ve pH LESS than Basg; have pH GREATER than

il Sou [~ birtel




