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EDO UNIVERSITY IYAMHO, EDO STATE 

FACULTY OF SCIENCE 

DEPARTMENT OF CHEMISTRY 

FIRST SEMESTER EXAMINATION, 2017/18 SESSION 

 

COURSE TITLE: Introductory Chemistry I 

COURSE CODE: CHM 111  TIME ALLOWED: 3 HRS 

 

Instructions: Attempt all questions in section A and B: Each question carries two (2) marks 

Section A: 

1. Automobile air bags are inflated by nitrogen gas generated by the rapid decomposition of sodium azide:                        

2NaN3(s) → 2 Na(s) + 3N2(g) 

If an air bag has a volume of 36 L and is to be filled with nitrogen gas at 1.15 atm and 26 °C, how many grams 

of NaN3 must be decomposed? (R = 0.08206Latmmol-1K-1). 

2.The initial rate of a reaction A + B → C was measured for several different starting concentrations of A and 

B, and the results are as follows: 

Expt. No. [A] (M) [A] (M) Initial Rate (M/S) 

1 0.100 0.100 4.0 ×10-5 

2 0.100 0.200 4.0 ×10-5 

3 0.200 0.100 16.0 ×10-5 

Using these data, find the order of the reaction with respect to A and B. 

 

3. Consider the following balanced chemical equation: 

H2O2(aq) + 3I-
(aq) + 2H+

(aq) → I3
-
(aq) + 2H2O(l) 

In the first 10.0 seconds of the reaction, the concentration of I-dropped from 1.000 M to 0.868 M.Calculate the 

average rate of this reaction in this time interval. 

 

4. For the stepwise equilibrium expressions for a dibasic acid given: 

H2A ⇌ HA- + H+  

HA-⇌ A2- + H+ 

Derive the expression for the overall equilibrium equation. 

 

5. The overall equilibrium constant expression (βD) in question (4) above is ----------------- 

 

6. Write an expression for the equilibrium constant for the equation: 

aA(g) + bB(g) ⇌cC(g) + dD(g) 

 

7. The experimentally determined rate law for the reaction 

2 NO+ 2 H2   → N2 + 2 H2O       is  R = k [NO]2[ H2] 

What is the overall order from this rate law? 

 

8. State any two factors that affect the single electrode potential of a half cell. 

 

9. Give any two applications of electrode potentials of a cell 

 

10. Show the balanced equation for the half reaction: 
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    Cr2O7
2-→Cr3+ 

 

11. Write the balanced equation for the reaction:   

Cr(OH)3(s)  →   CrO4
2−

(aq)  

 

12. Arrhenius equation for the effect of temperature on rate of reaction can be written as:…….. 

Where K and A represent  ………    and …………respectively. 

 

13. Calculate the volume occupied by 0.845 mol of nitrogen gas at a pressure of 1.37 atm and a temperature of 

315 K.  

 

14. An inflated balloon has a volume of 6.0 L at sea level (1.0 atm) and is allowed to ascend until the pressure is 

0.45 atm. During ascent, the temperature of the gas falls from 22 °C to -21 °C. Calculate the volume of the 

balloon at its final altitude. 

 

15. for the cell:    Zn/Zn2+ (0.001M)//Ag+ (0.1M)/Ag 

The standard potential of Ag/Ag+ half-cell is + 0.80 V and Zn/Zn2+ is – 0.76 V. Calculate the standard electrode 

potential (Eo) 

 

16. Derive the units for rate constant for a first order and second order reaction. 

 

17. Give an example of a pseudo order reaction, stating the expected rate law and actual rate law. 

 

Section B 

18. To analyze the alcohol content of a certain wine, a chemist needs 1.00 L of an aqueous 0.200 M K2Cr2O7 

(potassium dichromate) solution. How much solid K2Cr2O7 must be weighed out to make this solution? 

(K2Cr2O7 = 294.2 g/mol) 

19. Predict the trend in atomic radius across the period and down the group for the following ions: Be+2, Mg+2, 

Ca+2, and Sr+2. 

20. -----------------concluded that electron must be the fundamental particle contained in all matter 

21.One of these is not a characteristic of cathode rays : 

(a) they travel on a straight line(b) they possess considerable momentum (c) they are deflected by electric and 

magnetic field (d) they are penetrating rays 

22. If all atoms are composed of the same components, why do different atoms have different chemical 

properties? 

23. Write the symbol for the atom that has an atomic number of 9 and a mass number of 19. How many 

electrons, protons and neutrons does this atom have? 

24. Given that the principal quantum number, n, is 2, write down the allowed values of l and m. 

25. Write the electronic configuration of chromium (atomic number: 24), and account for this configuration. 

26. What is the trend of ionization energy across the period and down the group of these metals: Li , Na, K, Rb 

and Cs. 

27.  Calculate the molarity of a solution prepared by dissolving 11.5 g of solid NaOH in enough water to make 

1.50 L of solution. (Na = 23, O= 16, H=1) 

28. How many alpha and beta particles are emitted in passing down from 232
90Th  to208

82Pb. Given the equation: 

90
232 Th⎯⎯→82

208Pb + a 2
4He + b e0

–1 

29. List four methods which can be used to detect and measure radioactive radiations 

30. Describe the shape of s, p, d and f orbitals 

31.-----------are different forms of the same element having the same atomic number while ----------  have the 

same mass number 

32. ----------------and ----------------------- performed the gold foil experiment in Rutherford’s laboratory. 
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33. Principal quantum number tells us about--------------------and------------------------------ 

34. Two basic forces that exist in an atom are -------------------------and-------------------------------- 

35.---------------- is the  S.I unit of measuring amount of substance and it contains -------------- particles 


