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Choose the correct answer:
1- Which of the following has the least ionization energy? 

   a. Oxygen (O)                                                           

   b. Sulphur (S)                      

        c. Magnesium (Mg)                                                         

        d. Sodium (Na)

2- Some collisions between reactant molecules do not form products. This is most likely because :
a- The molecules do not collide in the proper ratio 

b- The molecules do not have enough energy

c- The concentration is too low 
d- The reaction is at equilibrium 

3- What is the expected shape of ethane? 
a) linear

b) Trigonal  planar 

c) Octahedral

d) Tetrahedral
4- In the formation of a protein from amino acids, which functional groups are responsible for forming the links between individual monomers?

 a- COOH and –OH                          

 b- COOH and –NH2   
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 c-   -OH and -NH2                     

 d-  -C=C-   .
   5- Which of the following is the measure of the attraction that an atom has 
        for electrons involved in chemical bonds?
a) Radioactivity 
b) Electronegativity

c) Ionization energy 
d) Electron affinity 
6- The effective collisions for a reaction requires:  
	a.
	sufficient energy.

	b.
	a favorable orientation.

	c.
	sufficient energy and a favorable orientation.

	d.
	a reaction mechanis.


 7- Describe a triple bond in terms of sigma(σ) and pi(π) bonds.
	a- 
	two bonds are sigma, one is pi

	b- 
	three bonds are sigma 

	c- 
	three bonds are pi 

	d- 
	two bonds are pi, one is sigma



8-  Acidic hydrolysis of proteins gives:
   a- phosphoric acids
   b-  amino acids  
   c- nucleic acids  
   d- carbonic acids
9- Which compound is the least thermally stable?
a) BaCO3                                                                              

b) BeCO3                 

c) SrCO3                                                 

d) MgCO3 

10- Consider the reaction X + Y ( Z. which rate law corresponds to a 
      second overall order reaction? 
a) Rate = K [Y]

b) Rate = K [X] [Y]

c) Rate = K [X]2 [Y]2 

d) Rate = k
11- How many sigma and pi bonds respectively, are in 1-butene

            CH2=CH-CH2-CH3 

a) 9 ,2 

b) 10 , 1 
c) 11 , 2 

d) 11 ,1

12-Which of the following can be separated by Ion- exchange  

        chromatography?

a) Carbohydrate

b) Protein

c) Polythene

d) Plastic

13- Which of the following elements has the highest melting point?
a) Lithium

b) Sodium

c) Potassium

d) Rubidium

14- For a reaction with a rate law, rate = [A] [B]2, doubling the   concentration of A  while keeping [B] is constant,  the reaction rate will:

a) quadruple

b) triple

c) double

d) have no effect on
15-Identify one of the following isomers( C4H10 O) can exist as a pair of 
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b)                                                                          d)

16- Which of the following statements is not true about polymers?
a-  Linear chains give a hard and dense polymer

b- Linear chains give a polymer of high melting point.

c- Jumbled chains give a polymer of high melting point

d- Jumbled chains give a light and stretchy polymer

17- Which halide ion is present in the solution that form white precipitate, 
      when suitable volume of silver nitrate solution is added to it?

         a. F-                                                        

         b. I-                   

         c. Br-                                                     

         d. Cl-  
18-Which of the following graphs represents a zero order reaction?
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19- Which of the following molecules will exhibit cis-trans isomerism? 
	a-
	2-methyl-2-hexane 

	b-
	3-hexyne 

	c-
	2-methyl-3-hexene 

	d-
	1-hexene


20- Which of the following is not a synthetic polymer?                                                                                                                    

a- Polythene            

 b-Nylon                  

 c- PVC              

 d-Starch

21- Give the color of the solution when chlorine is bubbled through aqueous 
      potassium iodide.

       a. pale yellow                                           

       b. red- brown      

       c. dark purple                                          

       d. yellow

22- What is the half life (in min) of a first-order reaction for which the rate    

      constant is 1.3 x 10-3 s-1? 

	
	a.
	0.0054 min   

	
	b.
	0.15 min   

	
	c.
	1.5 min   

	
	d.
	8.9 min   

	
	
	


23- What is the electrophile in the following reaction?

             CH3-CH=CH-CH3 + HCl 
[image: image1.wmf] CH3-CH2-CHCl-CH3
a) CH3-CH=CH-CH3
b) Cl-
c) HCl
d) H+
24- Which of the following pairs of reactants would not result in a 
         displacement reaction on mixing?
a) Iodine + sodium chloride
b) Fluorine + sodium chloride
c) Chlorine + sodium iodide
d) Bromine + sodium iodide

              25- What effect does decreasing the temperature have on the rate of a  reaction?
a) No effect 

b) Rate would increase 

c) Rate would decrease 

d) Reaction will stop
26- What is the product of addition of HBr to (1-butene)?

a) 2-bromobutane

b) 1- bromobutane

c) 2-bromo-2-methylpropane

d) 1-bromo-2-methylpropane
 27- In addition to outer ns-electrons, which other electrons participate in variable oxidation states of transition elements?

a) (n-1)d electrons

b) (n-1)p electrons

c) (n-1)s electrons

d) (n-2)2  electrons

                28- What is the equilibrium constant expression for the following reaction?



Fe(OH)3(s) [image: image2.png]


 Fe3+ + 3O[image: image3.png]



	a.
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	b.
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	d.
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29- Which describes the correct reactivity order of acid derivatives towards nucleophile? 
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30- The value of ΔH for a certain reaction is (-571.6 kJ /mol-1  ) at 298K .
    The S surrounding is equal to:
a. + 1918.1  J mol-1 K-1

b. - 1918.1  J mol-1 K-1

c. - 1918.1  J mol-1 
d. + 1918.1  J  K-1
31- Which of the following would have the highest entropy?

a) H2O (l) at 1000C

b) H2O (g) at 1200C

c) H2O (s) at 00C

d) H2O (l) at 40C

32- Which is Bronsted - Lowry acid and conjugate base in this reaction? 

                
H2S  +  H2O 
[image: image8.wmf] H3O+  + HS- 

a)  H2S and HS- 

b)  H2S and H3O+
c)  H2O and H3O+
d) H2O and HS-
33- Why when phenylamine is reacted with nitrous acid (to form a diazonium salt) does the reaction mixture have to be kept below 5°oC?
	a-
	To prevent the diazonium salt being produced too rapidly. 

	b-
	To prevent the diazonium salt decomposing. 

	c-
	To prevent hydrolysis of the nitrous acid. 

	d-
	To prevent the hydrolysis of the phenylamine. 


                34- If the pressure on the reaction N2(g) + O2(g) [image: image9.png]


 2NO(g) at equilibrium is
                      increased, Which of the following changes will occur?

	a.
	The quantity of N2(g) decreases.

	b.
	The quantity of NO(g) increases.

	c.
	The quantity of NO(g) decreases.

	d.
	The quantities in the system do not change.


35-Which of the following is not true about electrophilic substitution   reactions? 

	a- 
	The product of an electrophilic aromatic substitution is not aromatic. 

	b- 
	The rate-limiting step is always electrophile addition to the aromatic ring. 

	c- 
	The proton removed from the ring comes from the carbon where the electrophile was added. 

	d- 
	The carbocation intermediate is resonance stabilized. 


36- Solution of phenol in water is best described as:

a) A weak acid

b) A weak base

c) A strong acid

d) A strong base
[image: image33.wmf]37-Which indicator is suitable for the titration shown in the graph?

	Indicator
	range

	phenolphthalein
	8.2 - 10

	Methyl orange
	3.1- 4.4

	Methyl red
	4.4 - 6.2


a- Phenolphthalein. 
b- Methyl orange .
c- Phenolphthalein and methyl orange.
d- Methyl orange and methyl red.  

38- Which of the following pairs would not make a good buffer solution? 

a)  A solution which is 0.1 M NH3 and 0.1 M NH4Br

b)  A solution which is 0.1 M NaH2PO4 and 0.2 M H3PO4
c)  A solution which is 0.1 M HNO3 and 0.1 M NaNO3
d)  A solution which is 0.2 M HCN and 0.1 M KCN

39- Which of the following can act as Lewis acid?

a) AlCl3
b) OH-
c) NH3
d) CN-
40- What is the expected product for this reaction? 
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a) a-Phenylamine

b) b-Benzene

c) c- Chlorobenzene 

d) d-Cyclohexane 

                   41- How does the value of the equilibrium constant show that a reaction  

                        reaches equilibrium very quickly?

	a.
	The equilibrium constant Keq is large.

	b.
	The equilibrium constant Keq is small.

	c.
	The equilibrium constant Keq is zero.

	d.
	The value of the equilibrium constant does not show how quickly a reaction comes to equilibrium.


42 - The temperature of 2.0 g sample of aluminum increases from 25o C to

        30o C. How many joules of heat energy were added?  

        (Specific heat of Al = 0.90 Jg -1 K-1)  

a) 0.36

b) 20.

c) 9.0

d) 11

[image: image35.wmf]H

+

43- What are the correct IUPAC name, and common name respectively of the following compound?
	a-
	I,2-dimethylbenzene ;  meta-xylene 

	b-
	1,3-dimethylbenzene ; para-xylene 

	c-
	1,3-dimethylbenzene ;  meta-xylene 

	d-
	1,4-dimethylbenzene ; para-xylene 


[image: image36.wmf]+
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44- What is the equilibrium constant expression (Kp) for the following   reaction?

                               2NH3(g)                3H2 (g)   + N2 (g) 

a- P(N2) p(H2)3 / p(NH3)2
b- p(NH3)2/ p (N2) (H2)3
c- p(N2)  / p(NH3)2
d- p(H2)3 / p(NH3)2
45- What is the pH for a solution of [OH-] = 1×10-4 M?

a) 4
b) 10
c) 1×10-4
d)   1×1010
             46- What is the solubility in mol/L of silver iodide, AgI? Its Ksp value is 8.3 x1017.

a) 9.1x109M

b) 9.1x10-9M

c) 0.91x109M

d) 1.9 x10-9M
48- Which of the following reactions represents an increasing in entropy?

a) Formation of crystals from solution 

b) Formation of one mole of gas from two moles of reactant gases 

c) Dissolving of crystals in a solution

d) Condensation of water vapor into liquid water.

49- Under which of the following cases will a reaction can be spontaneous at  all temperature 
	∆ So
	∆  Ho
	

	+
	+
	a

	-
	+
	b

	-
	-
	c

	+
	-
	d


50- What is the name of the following compound?

a) [image: image37.wmf]+
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3-hydroxybenzoic acid

b) 2-hydroxybenzoic acid

c) 3-hydroxybenzaldehyde

d) 2-hydroxybenzaldehyde

               51- What is the value of ∆G at 300 K for a reaction in which ∆H = –150 kJ/mol and ∆S = +2.00 kJ/molK?

	a.
	–750 kJ/mol

	b.
	–450 kJ/mol

	c.
	+750 kJ/mol

	d.
	+450 kJ/mol


52- Which of the following compounds is phenylethanone? 

[image: image38.wmf]
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53- Which of the following statements is not true about benzene?

a) All bonds are identical

b) Each carbon is sp2 hybridized

c) Has planar shape.

d) Has alternative single and double bonds

54- What is the product of the oxidation of methylbenzene(toluene) with    potassium manganate (VII) ? 

	a-
	 Benzoic acid (benzenecarboxylic acid)

	b-
	 Benzene 

	c-
	Cyclohexene 

	D
	 Cyclohexane 


55- What is the product when methylbenzene (toluene) reacts with
     chlorine(Cl2) in presence of UV light and heat?

	a- 
	chlorobenzene 

	b- 
	(Chloromethyl)benzene

	c- 
	1-chloro-4-methylbenzene

	d- 
	1-chloro-2-methylbenzene


56- What reagent(s)  are required for this reaction? 
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	a- 
	CH3 Cl  

	b- 
	Cl2/AlCl3 

	c- 
	 C2H5 Cl / AlCl3 

	d- 
	CH3Cl /  AlCl3


57- What role does the Fe(III) halide play in the halogenation of aromatic
          compounds with Cl2 or Br2?  

	a- 
	 It acts as a nucleophile to give chloride or bromide anions.   

	b- 
	 It forms a carbocationic intermediate with benzene.  

	c- 
	It abstracts a bromine or chlorine atom to give the electrophilic Br+ or Cl+.  

	d- 
	It is the source of Br or Cl in the reaction.   It forms a bromine radical.


58- Which gas is produced on reacting phenol with sodium metal?

a) Oxygen

b) Steam(water)

c) Carbon dioxide

d) Hydrogen

(CR) Questions

1- Explain: Why there is a general decrease in the first ionization energy down group I elements?
2- Explain the relationship between temperature and the rate of a chemical reaction in terms of collision theory?
3- Draw the shape of ethane.

4- a- Draw the structure of tripeptide chain with the sequence  ala-val-ser 

      ( ala ; R=CH3   ,  val; R=CH(CH3)2 ,   ser; R=CH2OH)

  b- Identify the type of bonds between the above ala-val?
5- Arrange the following elements in order of increasing electron affinity. 
   Explain your answer?

                                    Na- Cl –S -Mg 
6- Given the following experimental data, determine the rate law for the reaction: 

                                     A + B (  product

	Trail
	Initial [A] M
	Initial [B] M
	Initial rate mol/L.s

	1
	0.100
	0.100
	2.00×10-3

	2
	0.200
	0.100
	4.00×10-3

	3
	0.200
	0.200
	16.00×10-3


7- Write chemical equations to represent the following reactions:
a) Sodium with water

b) Magnesium with hot water.

Which of the above products is more basic?

8- Gold-191 has a half-life of 12.4 hours. What mass of this isotope would remain after 49.6 hours if you started with a 8.00 g sample of pure gold-191?
9- What is the relationship between the following two molecules?

[image: image43.png]1
CO(@) + 50,(8) > CO,(g) AH = -283.0kI



 

10- Explain why, Vulcanized rubber is much harder than natural rubber

11- Write an equation to show the products of thermal decomposition of calcium carbonate (CaCO3).

12- Explain why, thermoplastics can be remoulded  but thermosetting cannot be remoulded
13- Explain: chlorine is a gas while iodine is solid at room temperature.

14- Describe the relationship between the rate constant (k) and temperature (T)?
15- [image: image44.png]C(s) + O,(g) » CO,(g) AH = -393.5kJ



Suggest a mechanism for the hydrolysis of 2-chloro-2-methyl propane  with aqueous sodium hydroxide 
16- Look at the table below and answer the following questions:

	Hydrogen Halide
	Bond enthalpy/KJ mol-1

	H -  F
	568.0

	H - Cl
	432.0

	H - Br
	366.3

	H - I
	298.3


a- How the bond enthalpy changes as you move from HF to HI?

b- Why HCl do not decomposes on heating, while HI does?

17- Sulfur dioxide is commonly formed by the burning of fossil fuels. It combines with additional oxygen to form sulfur trioxide. 
  Write an equilibrium expression for the following reaction.




2SO2(g) + O2(g) [image: image11.png]


 2SO3(g)

18- Explain why propylamine CH3-CH2CH2-NH2 is classed as a Lewis base?

19- Why : 

       a) Fe2+ is easily oxidized to Fe3+?

       b) The highest oxidation state for manganese (Mn) is (+7)

20-  At 2000°C, carbon dioxide decomposes as shown.



                 2CO2(g) [image: image12.png]


 2CO(g) + O2(g)

               If Keq is 6.4 x 107 and the concentrations of CO(g) and O2(g) are 

               2.0 x103 mol/L and 1.0 x 103 mol/L at equilibrium, respectively,   

                Calculate the concentration of carbon dioxide?
21- [image: image45.png]OH
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Complete the following equation

CH3CH2CH2COOH +CH3CH2OH                   ……………………. + ………

22- Study the following two half-reactions and then answer the question below:

[image: image46.emf]                        Co2+ + 2e-                  Co               E˚= - 0.28 V

[image: image47.png]


                 Fe2+ + 2e-                     Fe               E˚= - 0.44 V  
           Is the reaction between iron ions (Fe2+) and cobalt (Co) spontaneous

            or not?

23- What is the effect on the concentration of CH3OH, if the temperature of the following reaction is increased?

                CH3OH(g) [image: image13.png]


 CO(g) + 2H2(g)                  ΔH = + 101 kJ 
24- Draw a structural formula of 

a) benzoyl chloride 
b) 1-chloro-2,4-dimethylbenzene
c) 2-hydroxybenzoic acid
25- Write one example for the biochemical importance of each of the following:

a) Cobalt

b) Iron

26- Lactic acid is a weak acid that dissociates as shown in the following 

     equation: 


  CH3CHOHCOOH (aq) 
[image: image14.wmf] CH3CHOHCOO-(aq)  + H+ (aq) 

The concentration of lactic acid is 0.1 M and concentration of  H+   ions is 

   3.72×10-3 . Calculate the Ka for lactic acid?
27- Complete the following table to illustrate the main differences between benzene and ethene:

	 
	Ethene 
	Benzene

	1- Position of (π)  bond electrons:
	
	

	2-  Shape:
	
	


28- Write indicator dissociation constant expression KIn for an acidic indicator HIn?

                  HIn(aq) 
[image: image15.wmf] H+(aq) + In-(aq)
29- [image: image48.png]%
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Complete the following reactions:

a)

[image: image49.png]%
“oH
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b)


30- One way in which your body controls the pH of the blood is by buffer system. The most important of these is the carbon dioxide/ hydrogencarbonate ion buffer system.

[image: image50.png]


                   CO2   +  H2O               HCO3-    +   H+
       Explain the changes which occur when a solution containing H+ ions is 
       added to this buffer.

31- Write the step-wise mechanism showing the curved arrows and intermediates for chlorination of benzene?
32- What is the solubility-product constant Ksp of barium carbonate, BaCO3, if a saturated solution is 1.1 x 104 M?
33- [image: image51.png]


Complete the following equations:

a)

[image: image52.png]14
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           b) 

[image: image16.png]



34- Which is more acidic phenol or cyclohexanol? Explain your answer?
35- Determine the heat of reaction using Hess’s law for the following reaction 



CuO(S)  + H2(g)
[image: image17.wmf]Cu(s) +H2O(g)     ∆H= ?

Given:  



CuO(S)  
[image: image18.wmf]Cu(s) + ½ O2(g)                    ∆H = 155 KJ      


H2O(g)
[image: image19.wmf]H2(g) +1/2O2(g)
            ∆H= 242 KJ
36- Calculate ∆H for the reaction (∆H°f for CO)   
[image: image53.png]>



               C(s) + ½O2(g)                         CO(g)  

[image: image54.png]A




    Using the following equations: 
[image: image55.png]



37- Write chemical equations to show how to prepare aniline from benzene?
38- State three factors that lead to an increase in the entropy (disorder) of a chemical system?

39- [image: image56.png]A




The following equations show the formation of azo-dye.
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           Write the chemical structure for:

a) Compound (A)

b) Compound (B)

40- Given the following entropy values

   (Al2O3 is 51.00;    Al(s) is 28.32;   H2O(g) is 188.7;    H2(g) is 130.6) 

Determine the standard entropy change (ΔS) for the reaction:

                           Al2O3(s) + 3H2(g)
[image: image20.wmf] 2Al(s) + 3H2O(g)
41- For a reaction: 
 X+Y ( W + Z  

 a) Calculate standard free energy change ∆ G?

   Where: ∆H= 145 KJ , ∆S= 322 J/K   and temperature = 382 K. 

b)  Is the reaction spontaneous or not? 
42- State two commercial uses for azo-dyes?
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