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h=6.6x10"* Js:

General gas constant R=8.314 J/mol.K=0.0821 atm.L/mol.K;

A= 2.18x108 J:

1latm=760 torr=101325 Pa.

Rydberg’s constant= 1.1x10% nm*, ¢=3x10° m/s

Navogadro=6.02% 10% mol™
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1. A 3.664 g sample of a diprotic acid was dissolved in water. It took 20.27 mL of 0.1578 M
sodium hydroxide solution (NaOH) to neutralize the acid. The molar mass of the acid is:

a. 2290 g/mol b. 1145 g/mol c. 22.9 g/mol d. 114.5 g/mol

2. Calculate the mass of Kl required to prepare 500 mL of 2.80 M solution:
a.464.8 9 b.232.4¢ c.2.324x10°g d. 118.6 ¢

3. A sample of 4.0 g NH3; reacted with 14.0 g of F, to produce N,F, according to the following
equation: 2NH3q) + 5F2(9) — NoFs + 6 HF (g
If 4.8 g of N,F, is obtained.

I.  The limiting reactant is

Il. The mass of the excess reactant which did not react is

I11. The percentage yield of the reactionis..............cooeiiiiiiiae.n.
4. The total Volume of sea-water is 1.5 x 10% L. Assume that sea-water contains 3.1 % NaCl by
mass and its density is 1.03 g/mL calculate the mass of NaCl exist in sea-water:
a. 4.8 x 10°%kg b. 9.60 x 10°k g c. 1.54 x 10 kg d. 4.80 x 10"° kg

5. What is the percentage by mass of oxygen in ethanol (C;HgO):
a.l111% b.30.7 % C.34.7% d. 39.2 %

6. If 0.20 g of Hy(g)and 1.60 g of Oy react completely to give water, librates 28.2 kJ of heat,
then the heat of formation of water in (kJ/mol) is:

a. -286 kJ/mol b. -28.2 kJ/mol c. -282 kJ/mol d. -2.82 kJ/mol
7. Given the following thermochemical equations:
Hag + %2 Oz —» H20y AH=-286 kJ
S +3/2 Oy) —» SO3 AH=-395 kJ
Then, for the following reaction
3Hyg) + SO3) —» S+ 3 H20() AH is:
a. -463 kJ/mol b. +463 kJ/mol c. +926 kJ/mol d. -926 kJ/mol



8. A metal with a mass of 70.00 grams at an original temperature of 95.2 °C is dropped into a
calorimeter with 100.00 grams of water at an original temperature of 25.1 °C. The final
temperature of the water and the metal is 28.6 °C. Calculate:

l. The heat capacity of the metal

. Specific heat of the metal..............................

9. Calculate the energy emitted when an electron move from fourth to the first energy level:
a.-2.04x 107 J b.+2.04x10™ J ¢ 1.63x10™] d.—1.63x10™

10.  The oxidation number of chlorine (Cl) in calcium perchlorate Ca(ClO,); is:
a.-1 b. +1 c.-7 d. +7

11. The maximum number of electrons that can be occupied in € = 3 sublevel and n =4 main

level respectively is:

a. 14, 32 electrons  b. 10, 14 electrons c. 6, 8 electrons d. 10, 24 electrons

12. Boron (B) has tow isotopes '°B and !B, if the average atomic mass of Boron is 10.8.
Calculate the percentage composition (natural abundance) of the tow
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13. Assume you place 0.167 g of gaseous compound in 0.346 L flask. It exerts a pressure of
0.427 atm. At 30 °C. The correct formula of the compound is:
a. CoHg b. CoH> c. CoH4 d. CeHs

14. Elemental Ni is combined with CO (carbon monoxide) to give a compound with the
formula of Ni(CO)x. If 0.125 g of Ni combined with CO to give 0.364 g of Ni(CO)x . What is
the value of x:
a. 1 b. 2 c.3 d. 4
15. If the pressure of a confined gas sample is doubled, while the volume is held constant.
What will happen to the temperature:

a.halved b. doubled  c. it went up by the factor of 4 d. no change



16. The element which has highest electron affinity is:
a. Ge b. Ga c. As d. Ca

17. Fill in the blank:
I. The formula of barium peroxide 1S..........ccvveiiiiiiiiiiiiiann.n..
I1. The name of HGoClods. ..o,
I11. The electronic configuration of Agis.........ccovvviiiiiiiiiinnnn,
IV. The mass of one nitrogen atom is.............ccoooeeviiiiiiiiiinnan...
V. Maleic acid has the empirical formula of CHO. Its molar mass is 116.1 g/mol, what is its
molecular formula...................oc

VI. The temperature (in °C) at STPis.........ccoceieiiiiiiinan.n.

18. Which of the following compounds has 120° bond angle:
a. BC|3 b. BF, c. H,O d. NH;3

19. What is the geometry of IBrs:

a. Tetrahedron b. square pyramidal C. square planer d. octahedron

20. Which of the following sets of quantum numbers (n, £, m¢, ms) could represent the last
electron in the electron configuration of **Br:
a. 4,0,0,+1/2 b.3,1,1,+1/2 c.4,1,1,+1/2 d.4,2,1,-1/2

21. Which of the following is the preferred Lewis structure for NNO is:

a. IN=N-0| b, INEN-OI ¢. IN-N=0 d. [N-N-O

22. Which comparison of electronegativities is not correct:
a. Ge>Ga b. Ba>S c. O>N d B>C



23. Arrange the following ions in order of increasing the ionic radii:
a.Cl'>S? >P?>K"> Ca®
b.P? > S? >CI >K">Ca™
c.P?®>s? >ca” >CI'>K"
d.S* >P?>ClI'>K" >Ca"

24. Based on the Lewis structures of the following molecules (CO,, HCN, CHsClI, COCI,) answer
the given questions:

e The molecule which has the same hybridization of C which exists in CHy4

R
e The molecule that has only one mbond is...........coveviiiinniiiiin.
e The molecule(s) which has (have) sp hybridization of carbon atom is (are).........
e The molecule which has a bond angle of 109.5%is.............cocoiiiinnil.
e The longest bond formed by carboniis................. In............... Molecule

25. Draw all possible resonance structures of NO,, then indicate which resonance structure(s) is

(are) preferred

-GOOD LUCK-



