CHEM 130 Key begins on page 3.
Problem Set Ch.4

1. Balance the following equations.

a) NCI Hz O(]) —> _— NH 3(aq

+ HOCI

3(aq) — (aq)

b) Mg. N, + HCl

2(s) > _MgClz(aq) + __ NH/(I

(aq) (aq)

c) La,0,, + HO —> La(OH),

d) —(NH4)2CIQO7(S) N T —C1203(sj +___HO

2(g) @

2. Classify each of the equations in #2 as combination, decomposition, single displacement, or double
displacement (metathesis).

a) c)

b) d)

3. All of the following are strong acids in water except:

a) HCIO, b) H,PO, ¢) H,S0, d) HNO, &) HCl

4. List the formulas only for the six strong bases.

1) 4)
2) 5)
3) 6)

5. When a solution of sodium chloride and ammonium nitrate are mixed: (refer to the solubility table in your
text)
a) aprecipitate forms d) an acid and a base are formed
b) anew salt isformed €) No reaction occurs
c) agasisevolved

6. Complete and balance the following acid/base neutralization reaction. Then write the net ionic equation.

HCHO, + KOH —>



7. Write out the complete ionic and net ionic equation for the molecular equations given below. (refer to the
solubility table in your text)

a BaCl, + NaSO, —> BaSO, + 2NaCl

b) H,SO, + 2KOH —> 2H,0 + K,SO,

8. Briefly explain the difference between strong electrolytes and weak electrolytes.

9. Obtain the oxidation number for the element noted in each of the following.

a) NinNO,* c) Pin Na,PO,

b) Gain Ga(OH), d) Asin H,ASO,*

10. How many moles of NaOH arein 22.0 mL of a0.150 M NaOH solution?

mol
11. Calculate the molsrity of a solution that contains 130.0 grams NaNO,in 85.0 mL of solution.
M
12. In order to diulte 50.0 mL of 0.60 M HCI to 0.20 M, what volume of water must be added?
mL

13. In the following reaction, what volume (in mL) of 0.100 M NaCl will react with 100.0 grams Ca,(PO,),?

6 NaCl + Ca(PO,), —> 3CaCl, + 2NaPO,
mol.wt= 585 310 111 164

mL




CHEM 130
Problem Set Ch.4

1. Balance the following equations.

NH

—>
1 _— 3(aq)

a) ___NCl,, +_3_H0 + 3 HoCl

(aq)

b)___ MgN,, +_& HCl, —> _3 Mg, + _* NHCI

(aq)

c) La,0,,+_3 H,0 —> Z La(OH),

d) __(NH4)2Cr2_O7(s) Nz(g) + —Crzoa(s)_ + —"Lﬂzou)

2. Classify each of the equations in #2 as combination, decomposition, single displacement, or double
displacement (metathesis).

a) METATHESIS c)  COMBINATION

b) METATHES(S d)_ DERMPOSITION

3. All of the following are strong acids in water except:

a) HCIO, b) H,PO, ¢) H,80, d) HNO, e) HCI

4. List the formulas only for the six strong bases.

1y L{CH 9y RbYCH
2 Na GH s (s GH
3y KCH 6 Ba (OH),

5. When a solution of sodium chloride and ammonium nitrate are mixed: (refer to the solubility table in your
text)
a) a precipitate forms d) an acid and a base are formed
b) a new salt is formed reaction occurs
c) a gas is evolved

6. Complete and balance the following acid/base neutralization reaction. Then write the net ionic equation.

HCHO, + KOH —> K M0, + HeD

- T
H (2 My ¢, t OHO —> (. H'.'Soc;‘ v HeO




7. Write out the complete ionic and net ionic equation for the molecular equations given below. (refer to the
solubility table in your text)

a) BaCl, + Na,SO, —> BaSO, + 2 NaC(Cl
Bﬂ“-r 201 ¢ ZAla++ S'Oq"' —3 B S04 t ZM::(1L £ 201
Ba' + so,t —» Ba SOy
b) HSO, + 2KOH —> 2H,0 + K,;SO,
AHY + 50478 ¢ 2K e 2007 —» 2Hae t 2KT +5047°
RH® *2¢cH® = 2H2O
8. Briefly explain the difference between strong electrolytes and weak electrolytes.
YTRONG CLECTRCLYTES = DISSCUATE 16C2e INTO DS /N AQUEDUS SOLUTION

LOEAK CLECTRC LY TES - ONLY PABTIAL DISSCCIATION iNTC 10MS 18 AG SO

9, Obtain the oxidation number for the element noted in each of the following.

a) N in NO," +5 ¢ PinNapO, _t3

b) Ga in Ga(OH), +3 d) Asin H,AsO," + 3

10. How many moles of NaOH are in 22.0 mL of a 0.150 M NaOH solution?

(C.150 #t (g, 022 L) = 3.3% 10  mel

3.3 &« IO“3 mol

11. Calculate the molarity of a solution that contains 130.0 grams NaNO, in 85.0 mL of solution.
(304 Na O, i_“_fsi_) = 1,53 NaNC,
‘

85¢
8.6
LS'S wicl Na NO 3 - ——8————M
0.0895 L
12. In order to diulte 50.0 mL of 0.60 M HCl to 0.20 M, what volume of water must be added?
‘\/\l Vl = Mz \/z_ V;: [$C ul ():INA'L UOL{JM&B
(0.60MY(SCut) = (0.20M)(\2) 5o 10C 1wt 0 Ampeny 100 mL

13. In the following reaction, what volume (in mL) of 0.100 M NaCl will react with 100.0 grams Ca,(PO,),?

6 NaCl + Ca,(PO,), —> 3 CaCl, + 2 Na,PO,

mol.wt= 58.5 310 111 164
oA P wel \ / { weol NaCl ( 1000 mb sclu » =
1003 (u3(?0‘1)‘4 3i0 4 I et Cay(POy), O .1 met Nacl

~19,4¢C  mL

(1,355 me)




