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l)ls}lllur_dich!oridc, S;Cl,, is used 1o vulcanize rubber. It can be made by treating molten
sulfur with 8aseous chlorinpe:

Q.

Si(D+4Cl(g) > 4 S:Cl (7)

3. If you begin with 100 o g 0f Sy and 100.0 g of CL,, what is the theoretical yield of
S:CL?

b. What is the limiting reagent?
¢. How much of the €Xcess reactant remains?

d. If155.0 g of S,Cl, is isolated, what is the percent yield? (20 points)
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I Identify the following reactions as acid-base. precipitation or oxidation-reduction.

Explain your choices. (20 points)

2. HCOs (ag) + HaO () = HaCOs (ag) + O (ag)

b. Ca(s)+2 HBr (ag) > CaBr: (ag) + Ha(g)

c. Cdl: (ag) + Na:S(ag) — 2 Nal (ag) + CdS (s)

d. Fe(OH) (s) + HNOs (ag) > Fe(NOs)s (ag) + Hz20 (D)

e. 2CsHis (1) +25 02 (g) > 16 COz (g) + 18 HuO ()
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: i . giyen reactants:
Predict the products of the precipitation reaction with the g
Ni(C2H302)3 (ag) + LiaCrO4 (aq) —

a.  Write a balanced net ionic equatio_n.
b. Identify the spectator ions. (15 points)

Label the oxidized species, the reduced species, the oxidizing agent, and the reducing
agent in the given redox reaction (10 points):

H20 () + N0y \(ag) + Io(s) — NO3™ (aq) + 2 I (aq) + 2H* (aq)
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Nitrous oxi e
" in“m(rlﬁl‘(‘lct;ﬁz(), has a specific heat of 0.88 J/g:-°C. Suppose 75.0 g of N0 is put into
: C‘ l(’ atloon. The temperature of the balloon goes from 35 °C to 16 °C.
a. Calculate lhe amount of heat transferred.
Is the reaction endothermic or exothermic?.(10 points)

At 25°C, the following heats of reaction are known: (10 points)

4 B(s) + 3 Oa(g) — 2 B20s(s) AHCn = —2543.8 kJ/mol
Ha(g) + Y2 02(g) — H20(g) AH®nn = —241.8 kJ/mol
B2Hs(g) + 3 O2(g) — B203(s) + 3 Ho0(g) AH°xn = —2032.9 kJ/mol

Use Hess's law to calculate standard enthalpy of formation (AH®r) of B2Hg (g). Hint:
Write the balanced equation for the standard enthalpy of formation of diborane first.
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6. Liquid hydrazine, NzHa, and liquid 1,1-dime

spontaneously with O; and can be used as roc

thylhydrazine, N;Ha(CHa)z, both react
ket fuel. (15 points)

reaction A: NaHi(l) + Oag) — Na(g) + 2 H2O0())

reaction B: N2Ha(CHs)z (1) + 4 Oa(g) — Nalg) + 4 H2O() + 2CO2(2)
rn fOF each reaction, A and B.

a. Use the given information to calculate AH® .
e Compound | Standard enthalpy of formation AH%
A NzHa(7) R 4 50.6 ki/mol
NaHo(CHsp () I 48.9 kJ/mol
5 VR | U e
H20()) 0 -285.8 kl/mol __
W -0 RELETE *_ _3935ki/mol
. ST i - OkVed

b. If you have 5.00 kg of each liquid rocket fuel, which will provide more energy?
4 Show the calculation of energy for each compound.





