CHEMISTRY 111-Vining NAME:
April 11, 2017 EXAM #2A

Points for each question in parentheses at end of question.

1. What mass of FeSO4 (molar mass 151.9 g/mol) is needed to prepare 250. mL of a 0.112 M solution? (5)

g FeSO,
2a) What type of reaction is each of the following? (8)
MgS0s(s) > MgO(s) + SOs(g)
a) decomposition b) combination c) single displacement d) double displacement
2b)  NayCOs(s) + CuClz(aq) > 2 NacCl(aq) + CuCOs(s)
a) decomposition b) combination c) single displacement d) double displacement

3. 5.00 grams of glass at 80 °C is brought into contact with 5.00 g of wood at 20 °C. When thermal equilibrium is
reached, both objects are at a temperature of 39 °C. Which has a greater specific heat capacity? (4)

a) glass b) wood c¢) not enough information is given to answer

4. Ammonium nitrate is dissolved in water and the temperature of the water decreases from 22 °C to 18 °C. How is the
enthalpy of the reaction described? (4)

a) endothermic b) exothermic c¢) not enough information is given to answer

5. Circle the compounds below that are expected to be insoluble in water. Choose all that apply. (8)

H,S03 NaszPO4 Fe(N03)3 BaCOs3



6. 1.82 g CrSO4 (0.0123 mol) is dissolved in 108.00 g H;0 in a coffee-cup calorimeter. The water increases in

temperature from 25.00 °C to 26.10 °C. What is the enthalpy change for the dissolution reaction? (8)

Assume the solution specific heat capacity is 4.18 J/g: °C

AH

kJ/mol

7. Indicate the oxidation number of the noted element in each case: (6)

Clin ClO; : Crin CrFs: N in Nj:

8. Circle the compounds below that are strong electrolytes. (4)

HNOs Fe(N03)2 FeS H,COs3

9. Consider the redox reaction: Cu2+(aq) + Bra(g) — 2 Br (aq) + Cu(s) (8)

Species oxidized: Species Reduced:

Oxidizing agent: Reducing agent:



10. Give net ionic equations for the following reactions. If no reaction occurs, write “No Reaction”

(16)

a. CaCOs + HNOs

b. HCl + Na3zPO4

c. HCl + NaNO3

d. NaySO4 + BaCl,

11. The heating curves for water and benzene are shown here. Answer the following questions regarding them. (6)

Part 1. Which has the greater heat of fusion?

water or

Part 2. From segment D to E for water, what

benzene

type of energy (if any) is increasing?

a ) no energy increase

b) kinetic energy

c) potential energy

d) both kinetic and potential energy

Part 3. Which has the higher melting point?

water or

benzene
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12. What volume of 3.00 M HClI solution is needed to be diluted to form 250. mL of a 0.150 M HCI solution?
(12)

mL 3.00 M HCl

When making the solution, should you: (circle one)
a) put the 3.00 M HCl in the flask and add water to dilute
b) put water in the flash, add 3.00 M HCI, then dilute more

13. A titration is performed to determine the molar mass of an unknown diprotic acid. A solution of
0.152 M NaOH is used to titrate 0.482 grams of acid. If 29.9 mL of the NaOH solution are required to titrate
the acid, what is the molar mass of the acid? (10)

Molar mass =



14.  The following information is given for benzene at 1 atm:
AHvap(SO.lo °C) =393.3J/g

boiling point = 80.10 °C
melting point = 5.500 °C AHss(5.500 °C) = 127.4 J/g
specific heat gas = 1.040 J/g °C specific heat liquid = 1.740 J/g °C

A 31.40 g sample of liquid benzene is initially at 56.90 °C. If the sample is heated at constant pressure (P =1
atm), calculate the amount of energy in kJ needed to raise the temperature of the sample to 101.90 °C. (10)

15. Using standard heats of formation, calculate the standard enthalpy change for the following reaction. (8)

P4010(s) + 6H20(|) > 4H3PO4(aq)

AH%, kJ/mol
P4010(s) -2984.0
H20(l) -241.8
HsPOas(aq) |-1288.0




AH® =>" AH{
AH® = Z bond energies of bonds broken —Z bond energies of bonds formed

(products) —>_ AH/ (reactants)

Weak Acids Wieak Bases
CHsCOOH CH:COO"
NH4* NH:3
H2COa COs?
H2C204 C204%
H2803 S0a%
HzS g2
H,PO, PO,*
HCN CN”

HF F-

NHO NO,
HCIO clo”

Soluble Ionic Compounds*

Notable Exceptions

All sodium (Na™), potassium (K ), and
ammonium (NH, ) salts

All nitrate (NO3™), acetate (CH;CO, ), chlorate

(ClO57). and perchlorate (ClO; ") salts

All chloride (CI7), bromide (Br™). and iodide (I")
salts

All fluoride (F) salts

All sulfate (S04°) salts

Compounds also containing lead, silver, or
mercurv(I) (Pbl___ Ag™ Hgfj are msoluble.
Compounds also containing calcium, strontium,

barum, or lead (Ca:_._ Sr:_._ Ba:_._ Pb:j are
msoluble.

Compounds also containing calcium, mercurv(T),
strontium, barmm. or lead (Cal___ Hgf___ Srz___

Ba®" Pbl_) are insoluble.

Insoluble Ionic Compounds

Exceptions

Hvdroxide (OH ) and oxide (03_) compounds

Sulfide (82) salts

Carbonate (CO;J_) and phosphate (PO 43_) salts

Compounds also contaming sodium, potassium, or
barium (Na™, K7, Ba:_) are soluble.

Compounds also containing sodium, potassium,
ammonfum, or barium (Na™, K7, NHy™, Ba:j
are soluble.

Compounds also containing sodium, potassium, or

ammonium (Na~, K7, NH, ") are soluble.
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