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(1) For the reaction: A + 3B → 2C + 2D, [B] = 0.9986M, and that 13.2 min later [B] = 0.9746M. What is the 
average rate of reaction during this time period, express in MS-1? (2 %) 
(A) 1.82 × 10-3 (B) 3.03 × 10-5 (C) 1.01 × 10-5 (D) 2.02 × 10-5 

 
(2) Which of the following is NOT correct for a second order reaction? (2 %)     

(A) 1/[A]t - 1/[A]o = kt  (B) t1/2 = 1/k[A]o (C) If 1/[A] vs time is a straight line, the reaction is second 
order (D) Each successive half-life is 4x as long as the previous (E) The slope of 1/[A]t vs time is k  

 
For the reaction: A + B → C + D 

Experiment [A], M [B], M Initial rate, M s-1 
1 0.185 0.133 3.35× 10-4 
2 0.185 0.266 1.35 × 10-3 
3 0.370 0.133 6.75 × 10-4 
4 0.370 0.266 2.70 × 10-3 

(3) What is the order of reaction with respect to A? (2 %)    
(A) 1 (B) 2 (C) 3 (D) 4 

(4) What is the order of reaction with respect to B? (2 %)    
(A) 1 (B) 2 (C) 3 (D) 4  

(5) What is the overall reaction order? (2 %)    

(A) 1 (B) 2 (C) 3 (D) 4 
(6) What is the value of the rate constant, k? (2 %)    

(A) 0.77 M-3S-1 (B) 0.07 M-2S-1 (C) 0.55 M-3S-1 (D) 0.10 M-1S-1 

 
The first-order reaction A → products has t1/2 = 180 s. 

(7) What percent of a sample of A remains unreacted 900 s after a reaction has been started? (2 %)    

(A) 0.03 S-1 (B) 1.5 MS-1 (C) 0.30 S-1 (D) 0.15 MS-1    

(8) What is the rate of reaction when [A] = 0.10 M? (2 %)    

(A) 3.85 × 10-4 MS-1 (B) 0.15 MS-1 (C) 0.03 MS-1 (D) 0.015 MS-1 
 
(9) Define rate law. (2 %)    

(A) An experimentally determined equation that describes how the rate of reaction depends on 
temperature, orientation and number of collisions. (B) A theoretical equation that describes how the rate of 
reaction depends on the concentration of reactants. (C) An experimentally determined equation that 
describes how the rate of reaction depends on the concentration of reactants. (D) A theoretical equation 
that describes how the rate of reaction depends on temperature, orientation and number of collisions. (E) A 
statement that describes how the ratio of reaction depends on concentration of reactants developed from 
the balanced equation. 

 
(10) Which of the following does NOT determine the rate of a reaction? (2 %)    

(A) activation energy (B) value of ΔH° (C) presence of a catalyst (D) temperature of reactants (E) none of 
these 

 
(11) Which compound is most likely to be soluble in hexane?? (2 %)    

(A) water (B) acetone (CH3COCH3) (C) benzene (C6H12)  (D) ethyl alcohol (CH3CH2OH) (E) 
chloroform (CHCl3) 
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(12) At 0 oC and an O2 pressure of 1.00 atm, the aqueous solubility of O2(g) is 48.9 mL O2 per liter. What is the 
molarity of O2 in a saturated water solution when the O2 in under its normal partial pressure in air, 
0.2095 atm? Note: at STP, 1mol = 22.4 L (2 %)    

(A) 4.19 × 10-4 (B) 2.00 × 10-3 (C) 4.57 × 10-1  (D) 4.57 × 10-4  
 
(13) Which of the following is NOT a colligative property? (2 %) 

(A) freezing point depression (B) boiling point elevation (C) osmotic pressure  (D) solubility (E) none of 
these 

(14) According to VSEPR theory, the shape of ICl4
− is described as (2 %) 

(A) tetrahedral. (B) square planar. (C) square pyramidal. (D) octohedral. (E) trigonal bipyramidal. 

(15) What is the appropriate VSEPR notation for the central atom XeF2? (2 %) 

(A) AX2E3. (B) AX2E. (C) AX3. (D) AX3E. (E) AX2E2. 

(16) How many π bonds are there in the following structure? (2 %) 

 Cl
H2
C C C C

O

CH3  
(A) 1. (B) 2. (C) 3. (D) 11. (E) 14. 

(17) What is the maximum number of hybrid orbitals that a carbon atom can possess? (2 %) 

(A) 2. (B) 3. (C) 4. (D) 5. (E) 6 

(18) How many sp2 hybrid orbitals are made when mixing atomic orbitals? (2 %) 

(A) 3 (B) 2 (C) 1 (D) 4 (E) unable to determine without more information 

(19) What type of hybrid orbitals are used by the carbon atoms in C2H2? (2 %) 

(A) sp. (B) sp2. (C) sp3d2. (D) sp3. (E) sp2d. 

(20) Which series correctly identifies the hybridization of the central atom in the following species? (2 %) 

Br-C N Cl C
O

Cl O C O  

 (A)sp sp2 sp. (B) sp2 sp2 sp2. (C) sp3 sp2 sp. (D) sp2 sp2 sp. (E) sp sp2 sp2 
 

 For each of the following substances describe the importance of dispersion, dipole-dipole interactions, 
ionic bonds and hydrogen bonding: 

(21) HCl: (A) dispersion (B) dipole-dipole interactions (C) ionic bonds (D) hydrogen bonding? (2%) 
 
(22) HF: (A) dispersion (B) dipole-dipole interactions (C) ionic bonds (D) hydrogen bonding? (2%) 
 
(23) A solution obtained by mixing 35.8 g benzene, C6H6, and 56.7 g toluene, C7H8, at 25 oC. At 25 oC the 

vapor pressure of C6H6 = 95.1 mmHg; the vapor pressure of C7H8 = 28.4 mmHg. What is the partial 
pressure of benzene?(2%)    

(24)What is the partial pressure of toluene?(2%)    
 
(25) What is total pressure of a vapor? (2%) 
 
(26) Determine the composition of the vapor above the benzene-toluene solution described above? (4%) 
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(27) A 0.72g sample of PVC is dissolved in 250.0 mL of a suitable solvent at 25 oC. The solution has an 
osmotic pressure of 1.67 mmHg. What is the molar mass of the PVC? (2%) 

 
Adding1.00g of benzene to 80.00g cyclohexane, C6H12, lowers the freezing point of the cyclohexane from 

6.5 to 3.3 oC.  
(28) What is the value of Kf for cyclohexane? (3%) 
 
(29) Which is the better solvent for molar mass determination by freezing-point depression, benzene or 

cyclohexne? Explain? c.f. For C6H6, Kf = 5.12 oC/m. (2, 2%) 
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(30) (a) Indicate the phases present in the portions of the diagram marked A~D. (4%) 

  (b) Indicate the point on the graph labeled H and I. (2%) 

(c) Consider the phase diagram for CO2. The letters denote specific points within the phase diagram. The 

transition from point C to B requires (2%) 

(A) the temperature to decrease and the pressure to increase. 

(B) the temperature to decrease and the pressure to decrease. 

(C) the temperature to increase and the pressure to decrease. 

(D) the temperature to increase and the pressure to increase. 

(E) the temperature to remain constant and the pressure to increase. 

 (d) Point out the melting point, boiling point and sublimation point on the diagram? (3%) 
 
(31) Use molecular orbital theory to compare O2 and N2 with respect to bond order and magnetic 

properties.(2, 2, 1,1%) 
  
(32) Write the electron configuration for each of the following elements:  

(a) Iodine (atomic number = 53) (1%)  

(b) Krypton (1%)  

(c) Co2+ (1%) 
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(33 f cations and anions: (3%) 
2-, Ca2+  

(c) Na, Na+ 

(b) Explain the physical meaning of the parameters in it. (4%)  

(35 ts have? (6%) 
0 × 103 L, (d) 3.7 ÷ 94.61,  

(e) 5502.3 + 24 + 0.01, (f) 4.884 × 2.05 

(36

) CaC2+ H2O → Ca(OH)2 + C2H2 (1%) 
 

) Comparing the sizes o
(a) K+, Cl-, S
(b) Be, B, 

  
(34) (a) Write down Van der Waals equation. (2%) 

 
)  How many significant figures does each of the following measuremen
(a) 0.036653, (b) 59.0001 cm,  (c) 3.820

 
) Balance the following equations:.  
(a) Mg + HNO3 → H2 + Mg(NO3)2 (1%) 
(b

 

 

 

 


