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1. Nitric acid is used in the production of fertilizers and explosives. One step in the industrial
production of nitric acid is the reaction of ammonia with molecular oxygen to form nitrogen

monoxide.
In a study of this reaction, a chemist mixed 200 g ammonia (NH;) with 100 L of oxygen at

30°C and 201.5 kPa and allowed them to react to completion. The unbalanced chemical reaction is:

UNH; £0; —> NO {gH:0 (1)

a) (1 point) balance reaction (1) above

b) (4 points) What masses of NO and H;O are produced?
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2.a) (4 points) Assign oxidation stafes and balance the following reaction in acid:
<) MnOs (aq) + HiO: (aq) > M (aq) * 0:(9)
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3. 4Combustion analysis of a 1.70 g of a compound formed as a by-product of the industrial
synthesis of polymers produced 1.32 g of CO, and 0.631 g of H;O. The mass percent of iodine in
the compound was determined by converting the iodine in a 0.850 g sample of the compound into
1.15 g of lead(IT)iodide, PbI,.

a) (2 points)What is the % by mass of C in the sample?
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b) (2 points)What is the 7% by mass of H in the sample?

mass H = 0-08505% 100§ X2
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d) (1 points) Could this compound also contain oxygen? Explmn your answer:.
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f) (1 points)If the molar mass of the compound was found experimentally to be 527 g what is it's
molecular formula.
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4. You have three beakers each containing a 200 ml of water. To the first you add 850 mg of solid
LiCl, to the second you add 6.8 g of solid Pb(NO;), and to the third, you add 2.4 g of solid MgSO..
a) (1 point) What species will you find in the first beaker ?

LiT(ag) O () HO

b) (1 point) in the second ?

Py ()  NOs [&5) FhO
&) (1 point) in the third ?
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d) (3 point) Next you mix all three beakers together, identify any precipitates that could form.

Po*tlag) + SOF(ag) — PbSOy (<)
Plg) *OFly) — PhCh)

e) BONUS: Next you throw in a handful of (NH4")sPOs. What happens ? ) ?bsz
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5. (7 points) The following initial rate information was collected at 25 °C for the reaction of T’
with SEOELZ
2 I'(aq) + S:05°(aq) = I:x(aq)+2 SO~ (aq)

[I'], (M) [S:05°°1, (M) Initial Rate M/min
0.125 0.150 4.4x10°?
0.375 0.150 2.3x107!
0.125 0.050 1.5x10°°

Determine the rate IGW£rder and evaluate the rate constant for-this
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6. (4 points) Calculate the heat in kilojoules to vaporize 40 g CCly initially at 25 °C.
You might be interested that:
the boiling point of CCls is 77 °C,

the melting point is -23 °C ) )
the molar heat capacity of CCls(s) is 44.22 J mol™°C"; MM & ]55 : gl I Mo

the molar heat capacity of CCly(l) is 132.4 T mol™ °C <&

the molar heat capacity of CCly(g) is 82.7 T mol™ °C™. hCC)'-{ s HD/}S} 5/
C(graphite) + 2 Cl, (g) - CCla(g) AH = -102.9 kJ mol™ = 01 2(o0 MIZS
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