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R=0.0821 atm.L/mol.K = 8.314 J/mol.K - latm = 760 mmHg
1. Describe how you would prepare a “phosphate buffer” with a pH of 7.40. (7 %)

HyPOuuyy &= H'yy + HPO oy Ku=7.5 x107; pKy =2.12
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HPOs oy > Hyy + HPOZ () Ku=6.2x10%; pKp=721

HPO, oy & H'yu,y + PO ) Ki=48x10"; pKy=12.32

2. For the following reaction, Kp =1.4 x 10~ at 700 K.
ZHBI‘(g) +—p Hz(g) + Bl‘z(g)
What are the values of Kp for the reactions (a)-(c) at the same temperature? (9 %)
(a) 4HBrgy <«—— 2Hyy + 2By

(b) Hygy + Brygy «— 2HBr

(¢) HBry <«— 12Hyg + 1/2Bryy

3. CH3NC undergoes a first-order reaction to form CH;CN. The reaction was studied at 199 °C. The initial
concentration of CH3;NC was 0.0258 mol/L and after 11.4 min, analysis showed the concentration of the
product CH3CN to be 1.30 x 107 mol/L. (9 %)

CH3NC(g) _ CH3CN(g)
(a) What is the first-order rate constant?
(b) How long will it take for 90% of the CH3NC to react?
(c) Using the rate constant to calculate the half-life of CH3NC.

4. Determine the empirical formula of a compound having the following percent composition by mass:
K: 24.75%; Mn: 34.77%; O: 40.51% (K=39 » Mn=55 » O=16) (10%)

5. A40.0 g sample of water (s = 4.184 J/g."C) at 12 °C is mixed with 60.0 g of water at 87 °C. Calculate the
final temperature of the mixture assuming no heat loss to the surroundings.  (10%)
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6. Balance these equations: :  (10%)
(a Cu + HNO; — Cu(NO;3): + NO + HO
(b) S8 + HNO; — H;SO4 + NO; + HO

~J]

A RABSEARAT IR LM R P EEERAZ - (14%)
(@) NHal (b)KCN (¢) CaCl, (d) CH3;COONa (e) KI (f) LiClO4 (g) Na3POy

oC

. 46 16.0 g &4 MgSO; 2 100mL #4k 4 25C Fid » KAGHEE L 25CH 0997 gmlL > R K
(@) BT MgSOs 4 EF B 4L 7 (2 %)
(b) R ESEEEEm)? Mg=2431,0=16.00,S=32.07, H=1.01 3 %)
() BRGBHETREM) ? MBI B RHERE 25TH 0998 g/mL - (3 %)
(d) sHHEiER A 25T A RE ? F KA 25CoFey A AR %A 31.7mmHg - (3 %)

O

. 3% 0.760 g 4 Ba¥' 8y k ko b &tk 0 i@ B e NapSOs > 3 & 4 0.430 g BaSO, st » K k4o
fobd F Ba ey 8T 9% 447 ? (Ba=137 » BaS0,=233) (10%)

10. LA 730 mmHg & S0°CTF » HBr MW= 81 g/mol)4--F &5 & ? (10%)
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