First semester/Organic chemistry
Q1/ What do we mean by Organic Chemistry?

Q2/ why is carbon special and why do chemists still treat 
         organic chemistry as a separate branch of science?

Q3/ Write the types of Hybridization.

Q4/ What kind of hybrid orbitals does carbon use in forming

        the Double bonds?
Q5/ What kind of hybrid orbitals does carbon use in forming

        the Triple bonds?
Q6/ Why are there so many organic compounds?

Q7/Define saturated hydrocarbon.

Q8/ Define unsaturated hydrocarbon.

Q9 Define isomers, and the types of isomers (with an example).
Q10/ Define the straight-chain alkanes.
Q11/ Write the steps for naming the brang alkans.

Q12/ Write all the isomers of C5H12. 
Q13/ Draw the structural formulas for 2-Methylheptane.

Q14/ Draw the structural formulas for 4-Ethyl-2-methylhexane.

 Q15/ Draw the structural formulas for 4-Ethyl-3, 4-dimethyl               octane.
Q16/ Draw the structural formulas for 4-Ethyl-3-methylhexane.

Q17/ Draw the structural formulas for 2, 4, 4-Trimethylheptane.
Q18/ Draw the structural formulas for 4-Isopropyl  

         -3- ethylheptane.
Q19/ Draw all the mono chloro substitution products you
         would expect to obtain from chlorination of butane.

Q20/- Draw the structures represented and give the correct names.

       (a) 2-Methyl-4-hexene

       (b) 5, 5-Dimethyl-3-hexyne

       (c) 2-Butyl-1-propene

Q21/ Why is cis–trans isomerism possible for alkenes but not

         for alkanes or alkynes?

Q22/ Which of the following compounds are capable of

         cis– trans isomerism? why?
[image: image1.emf]
 Q23/ Write the types of bonds in carbon compounds.

 Q24/ Draw the structure of cis-3-heptene.

Q25/ Draw structures corresponding to the following 
          IUPAC  names for 2, 2-Dimethyl-3-hexene.
Q26/ Draw structures corresponding to the following 
          IUPAC names for 4-Isopropyl-2-heptene.
Q27/ Draw the structures corresponding to IUPAC names  

          For trans-3-Heptene.
Q28/ Write the most important transformations of alkenes
        and alkynes.

Q29/ The reaction of 2-pentene with water in the presence 
         Of catalyst yields a mixture of two alcohol products. 

         Draw their structures.

Q30/ Draw the structures corresponding to o- Di bromo benzene.

Q31/ Draw the structures corresponding to p- Chloro nitrobenzene.

Q32/ Draw the structures corresponding to m-Diethyl benzene.
Q33/ Write the methods for production of ethanol.

Q34/ Show the products of the reaction of 2-butene with the
         (H2, Pd catalyst).
Q35/ Show the products of the reaction of 2-butene with
          Br2 catalyst.

Q36/ Show the products of the reaction of 2-butene 
         with   H2O,H2SO4 catalyst.

Q37 /Write the industrial preparation of simple aldehydes
        and ketones.

Q38/  What are functional groups, and why are they important?

Q39/ Describe the structure of the functional group in amyde.

Q40/ Describe the structure of the functional group in ester.
: 

 Q41/ Describe the structure of the functional group in 
          carboxylic acid.

Q42/ Propose structures for A ketone with the formula C5H10O.
Q43/ Propose structures for A An ester with the formula C6H12O2.
 Q44/ Propose structures for A compound with formula C2H5NO2 .
Q45/ Write the most important reaction of esters.
Q46/ Write uses of esters in medicine, industry, and
           living systems.

Q47/ Describe the hydration.
Q48/ Define the bromination, esterification, lipids,steroids,cholesterol,carbohydrates,poly saccharides.
Q49/ Discuss there is no cis–trans isomers are possible
        for alkynes.
Q50/ Discuss there is no cis–trans isomers are possible
        for alkanes .
Q51/ Write the types of bonds in carbon compounds.
Q52/ Write a  method for preparing an ester.
Q53/ Write equation of types of hydrolysis in esters.
Q54/ Discuss the reason of polarity in amides,carboxylic acids,and amides.
Second semester/Analytical chemistry
Q1/ Define the analytical chemistry. 
Q2/ Write about the two main branches of analytical chemistry.
Q3/ Write the Application of chemical analysis.
Q4/ Define standard solution, primary standard and 
        secondary standard solutions.
Q5/ Write the two methods for preparing standard solution.
Q6/ what is titration and what are its requirements? 
Q7/ Discuss the primary standard properties.

Q8/ Define the indicator and end point.
Q9/ Write the difference between standardization

         and titration.
Q10/ Write the difference between end point and     

       equivalence point.
Q11/Define acid-base ( neutralization ) titration,then write the effect of acidity or PH of rain ,water and soil in the environment. 
Q12/
1- Write the role of HCLin the digestive system.

2- the application of acid –base reactions.
Q13/ What is the molarity of a solution that has 4.5 mol of solute, dissolved in 300.0 mL of solution?
Q14/ What is the molarity of a solution prepared by diluting 10.00 mL of a 4.281M to 1L.
Q15/Assume that the buret contains acid  ions, the flask contains base ions, and you are carrying out a titration of the base with the acid. If the volumes in the buret and the flask are identical and the concentration of the acid in the buret is 1.00 M, what is the concentration of base in the flask?
Q16/ A 25.0 mL sample of vinegar (dilute acetic acid) is
titrated and found to react with 94.7 ml of 0.200 M NaOH. What is the molarity of the acetic acid solution? The reaction is
NaOH + CH3 COO H → CH3 CO2 Na + H2 O
Q17/ What volume of 0.250 M H2SO4 is needed to react with 50.0 Ml of 0.100 M NaOH? The equation is
H2 SO4 + 2 NaOH→ Na2 SO4 + 2 H2 O

Q18/ What is the molarity of HNO3 an solution if 68.5 mL is needed to react with 25.0 mL of 0.150 M KOH solution?
Q19/ What is the final concentration if 75.0 mL of a 3.50 M glucose solution is diluted to a volume of 400.0 mL?
Q20/ Sulfuric acid is normally purchased at a concentration of 18.0 M.How would you prepare 250.0 mL of 0.500 M aqueous H2SO4.
Q21/How many moles of solute are present in the 125 mL of 0.20 MNaHCO3 solutions?
Q22/How many moles of solute are present in the 650.0 mL of 2.50 M H2SO4.
 Q23/ How many grams of solute would you use to prepare the 500.0 mL of 1.25 M NaOH solutions?
Q24/ How many grams of solute would you use to prepare the
         1.50L of 0.250 M glucose (C6 H12O6) solutions?

 Q25/ How many milliliters of a 0.20 M glucose solution

          are needed to provide a total of 25.0 g of glucose?

Q26/ The concentration of cholesterol (C27 H46 O2) in normal blood is  approximately 0.005 M. How many grams of cholesterol are in 750 mL of blood?
Q27/Define Red-OX reaction, reduction agent and
        oxidizing  agent.

Q28/ Write some applications of Red-OX reaction. 
Q29/Write the mechanism of corrosion of iron by oxygen and moisture (with an equation).
Q30/ Assign oxidation numbers to all atoms; tell in each case which substance is undergoing oxidation and which reduction, and identify the oxidizing and reducing agents.
[image: image2.emf]
Q31/Aqueous copper (II) ion reacts with aqueous iodide ion to   yield  solid copper(I) iodide and aqueous iodine. Write the balanced net ionic equation, assign oxidation numbers to all species present, and identify the oxidizing and reducing agents.
Q32/Tell in each of the following reactions which substance is undergoing an oxidation and which a reduction, and identify the oxidizing and reducing agents.
[image: image3.emf]
Q33/ The concentration of Fe2+ ion in aqueous solution can be determined by redox titration with bromate ionBrO3-, according to the net ionic equation:
[image: image4.emf]
          What is the molar concentration of Fe2+ if 31.50 ml of 0.105 M KBrO3 is required for complete reaction with 10.00 ml of the Fe2+solution?
Q34/ Define precipitation reaction, KSPand solubility.
Q35/ What is the molality of a solution made by dissolving 1.45 g of table sugar (sucrose) in 30.0 mL of water? The molar mass of sucrose is 342.3 g/mol.
Q36/Describe coordination compound and

       coordination     number.
Q37/ Define Ligand , types of ligand with an example.
Q38/ Discuss the relation between metal complex shapes

         and    coordination number. 
Q39/ The coordination number of a metal ion in a particular  complex      depends on some factors ,discuss theme.
Q40/ Why EDTA form stable complex compound with 

          metal ion?
Answer of questions

First semester/Organic chemistry

Q1/ From the very beginning of chemical studies in the mid-1700s, people noticed that substances from plants and animals were more difficult to purify and work with than those from minerals. To express this difference, the term organic chemistry was used to mean the study of compounds from living organisms, while inorganic chemistry was used for the study of compounds from nonliving sources. Today we know that there are no fundamental differences about organic chemistry.

Organic chemistry is now defined as the study of carbon compounds.

Q2/ The answers to these questions involve the ability of carbon atoms to bond together, forming long chains and rings. Of all the elements, only carbon is able to form such an immense array of compounds, from methane, with one carbon atom, to deoxyribonucleic acid (DNA), with tens of billions of carbon atoms. More than 19 million organic compounds have been made, and thousands of

new ones are made each week in chemical laboratories throughout the world.

Q3/ • Carbon uses hybrid atomic orbital for bonding. A carbon that bonds to four atoms uses orbitals, formed by the combination of an atomic s orbital with three atomic p orbital. These orbitals point toward the corners of a tetrahedron, accounting for the observed geometry of carbon.

[image: image5.emf]
[image: image6.emf]
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Doubly bonded carbons are Carbon has three hybrid orbitals, which lie in a plane and point toward the corners of an equilateral triangle, and one un hybridized p orbital, which is oriented at a 90° angle to the plane of the hybrids. When two carbon atoms approach each other with orbitals aligned head-on for sigma bonding, the un hybridized p orbitals on each carbon overlap to form a pi bond, resulting in a net carbon–carbon double bond.

[image: image8.emf]
[image: image9.emf]
The carbon–carbon double bond consists of one bond from the head-on overlap of orbitals and one bond from the sideways overlap of  p orbitals. The four bonds result from overlap of carbon orbitals with hydrogen 1s orbitals. The overall shape of the molecule is planar (flat), with H–C–H and H–C–C bond angles of aproximately120°.

Triply bonded carbons are sp-hybridized. Carbon has two sp hybrid orbitals, which are 180° away from each other, and two un hybridized p orbitals, which are oriented 90° from the sp hybrids and 90° from each other. When two sp-hybridized carbon atoms approach each other with sp orbital aligned head-on for sigma bonding, the p orbitals on each carbon overlap to

form two pi bonds, resulting in a net carbon–carbon triple bond.

[image: image10.emf]
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Q4/ SP2 ( with writing figures and equation)
Q5/ SP ( with writing figures and equation)
Q6/ Carbon is tetravalent it has four outer-shell electron sand forms four bonds. In methane, for instance, carbon is bonded to four hydrogen atoms:

11s2 2s2 2p2
• Organic molecules have covalent bonds .In ethane, for instance, all bonds result from the sharing of two electrons, either between C and C or between C and H:

• Organic molecules have polar covalent bonds when carbon bonds to an element on the right or left side of the periodic table. In chloromethane, the electronegative chlorine atom attracts electrons more strongly than carbon, polarizing the C–Cl bond so that carbon has a partial positive charge.

Chloromethane, CH3Cl

(electron-poor carbon)[image: image12.emf]                         methyllithium, CH3Li

                                                                                                     (electron-rich carbon)[image: image13.emf]
 In methyl lithium, the lithium attracts electrons less strongly than carbon does, polarizing the carbon–lithium bond so that carbon has a partial negative charge

• Carbon can form multiple covalent bonds by sharing more than two electrons. In ethylene, the two carbon atoms share four electrons in a double bond. In acetylene, the two carbons share six electrons in a triple bond:

[image: image14.emf]
• Organic molecules have specific three-dimensional shapes, which can be predicted by the VSEPR model . When carbon is bonded to four atoms, as in methane, the bonds are oriented toward the four corners of at tetrahedron with carbon in the center and with H–C–H angles near 109.5°:

[image: image15.emf]
When carbon bonds to three atoms, as in ethylene, the bonds are at angles of approximately 120° to one another. When carbon bonds to two atoms, as in acetylene, the bonds are at angles of 180°.

Q7/ Is an alkane in which each carbon atom is bonded to four other carbon or hydrogen atoms. Because each carbon atom is bonded to its maximum number of atoms and can not bond to additional atoms, the alkane is said to be saturated.

Q8/ are hydrocarbons that contain a carbon–carbon double bond, meaning that they have fewer hydrogens per carbon than the related alkanes.
Q9/ Compounds like the two different molecules and the three different molecules, which have the same molecular formula but different structures, are called isomers. The umber of possible alkane isomers grows rapidly as the number of carbon atoms increases, from five isomers for to different chemical compounds.

Q10/There are two ways in which molecules with the same formula can be formed: Either the four carbons can be in a row, or they can be in a branched arrangement. Similarly, there are three ways in which molecules with the formula C5H12can result, and even more ways for large alkanes. Compounds with all their carbons connected in a row are called straight-chain alkanes,
Q11/ Step 1. Name the main chain. Find the longest continuous chain of carbons in the molecule, and use the name of that chain as the parent name. The longest chain may not always be 

Obvious from the manner of writing; you may have to" turn corners” to find it.

If you prefer, you can redraw the structure so that the longest chain is on one line:

Step 2. Number the carbon atoms in the main chain. Beginning at the end nearer the first branch point, number each carbon atom in the parent chain:

Step 3. Identify and number the branching substituent. Assign a number to each branching substituent group on the parent chain according to its point of attachment.

Q12/ [image: image16.emf]
Q13/         C-C-C-C-C-C(CH3)-C-
Q14/         C-C-C(C2H5)-C-C(CH3)-C
Q15/      C-C-C- (CH3)C(C2H5)-C(CH3)-C-C
Q16/       -C-C-C(C2H5)-C(CH3)-C-C
Q17/       -C-C-C-(CH3)C(CH3)-C-C(CH3)-C

Q18/    -C-C-C-C -C(C2H5)-C-C
                          │
                                       C(CH3) 3   

Q19/CH3(CH2)2CH3+CL2 hv--→ CH3CH2CH2CH2CL 

                                                       CH3CH2CHCLCH3

                                                                    CH3

                                                                   │
Q20/  a- 2-methyl 4-hexene    C-C=C-C-C-C
                                                  CH3

                                                   │
 b- 2,2-Dimethyl 5- hexyne  C-C-C-C-C=C-
                                                   │
                                                                          CH3

c- 2-methyl 1- hexane     C=C-C-C-C-C
                                               │
                                                CH3
Q21/ alkene isomers that exist because of double-bond position, alkene isomers can also exist because of double-bond geometry. For instance, there are two geometrical, or cis–trans isomers, of 2-butene, which differ in their geometry about the double bond. The cis isomer has its two groups on the same side of the double bond, and the trans isomer has its two groups on opposite sides. 

The individual cis and trans isomers of an alkene are different substances with different physical properties and different (although often similar) chemical behavior. Cis-2-Butene boils at 4°C, for example, but trans-2-butene boils at 0.9°C.

[image: image17.emf]
Cis–trans isomerism in alkenes arises because the electronic structure of the carbon–carbon double bond makes bond rotation energetically unfavorable at normal temperatures. Were it to occur, rotation would break the pi part of the double bond by disrupting the sideways overlap of two parallel p orbitals.

Unlike the alkenes, however, no cis–trans isomers are possible for alkynes because of their linear geometry.

Q22/ (a) and (b) are capable forming cis-trans isomer but( c) not capable because two hydrogen group on the same double bond carbon atom

Q23/ Organic molecules have covalent bonds .In ethane, for instance, all bonds result from the sharing of two electrons, either between C and C or between C and H:

• Organic molecules have polar covalent bonds when carbon bonds to an element on the right or left side of the periodic table. In chloromethane, the electronegative chlorine atom attracts electrons more strongly than carbon, polarizing the C–Cl bond so that carbon has a partial positive charge.

Chloromethane, CH3Cl

(electron-poor carbon)[image: image18.emf]                         methyllithium, CH3Li

                                                                                                     (electron-rich carbon)[image: image19.emf]
 In methyl lithium, the lithium attracts electrons less strongly than carbon does, polarizing the carbon–lithium bond so that carbon has a partial negative charge

• Carbon can form multiple covalent bonds by sharing more than two electrons. In ethylene, the two carbon atoms share four electrons in a double bond. In acetylene, the two carbons share six electrons in a triple bond:

[image: image20.emf]
                        H    H

                        │    │
Q24/ C2H5C=C-(CH2)-CH3
                            CH3
                           │
Q25/ C-C-C=C-C-C-

                           │    
                            CH3
Q26/  C-C-C-C-C=C-C 

                        │
                         C(CH3)3

                            H
                     │
Q27/    C-C-C=C-C-C-C-

                           │
                            H    

Q28/ addition reactions
That is, a reagent we might write in a general way as X–Y adds to the multiple bond of the unsaturated reactant to yield a saturated product. Alkenes and alkynes react similarly, but we’ll look only at alkenes because they’re more common.

[image: image21.emf]
                                         H2SO4

Q29/CH3CH2CH=CHCH3+H2O      --→CH3CH2CH(OH)-CHCH3

                                                                                 catalyst                    +
                                                 CH3CH2CH2-CH(OH)CH3

Q30/  
Q31/

Q32/

Q33/ Ethanol is one of the oldest known pure organic chemicals. Its production by fermentation of grains and sugars and its subsequent purification by distillation go back at least as far as the twelfth century. Sometimes called grain alcohol, ethanol is the “alcohol” present in all wines (10–13%), beers (3–5%), and distilled liquors (35–90%). Fermentation is carried out by adding yeast to an aqueous sugar solution and allowing enzymes in the yeast to break down carbohydrates

In to ethanol and CO2:

[image: image22.emf]
Still other important alcohols include ethylene glycol is the principal constituent of automobile antifreeze, glycerol is used as a moisturizing agent in many foods and cosmetics, and phenol is used for preparing nylon, epoxy adhesives, and heat-setting resins.

                                       Pd

Q34/  C-C=C-C + H2 ---------→    -C-C-C-C-
                                       catalyst
Q35/  C-C=C-C  +Br2 ---------→ -C-CBr-CBr-C-
 H2SO4

                                            H2SO4

Q36/   C-C=C-C  +H2O ---------→ -C-C-OH-CH-C-
Q37/ The industrial preparation of simple aldehydes and ketones, usually involves an oxidation reaction of the related alcohol. Thus, formaldehyde is prepared by oxidation of methanol, and acetone is prepared by oxidation of 2-propanol.

[image: image23.emf]
Q38/ organic compounds can be classified into families according to their structural features. The structural features that make it possible to class compounds together are called functional groups. A functional group is an atom or group of atoms within a molecule that has a characteristic chemical behavior. 

To emphasize the role of a functional group in the chemistry of a molecule, it is some times useful to represent non reacting portions of the molecule with the letter R. For example, both are represented by the general formula ROH, because the chemistry of both depends primarily on the–OH group and little or not at all on the nature of R.

CH3 CH2 CH2 OH 

Q39/ Amides have their carbonyl groups bonded to an atom N that strongly attracts electrons and undergo carbonyl group substitution reactions, in which a group we can represent as –Y substitutes for the–N group of the carbonyl reactant.

    O                               O

    ║                 H-Y          ║
C-C-NH2                 →    C-C-Y
Q40/ Esters, have their carbonyl groups bonded to an atom (O)  that strongly attracts electrons and they undergo carbonyl group substitution reactions, in which a group we can represent as –Y substitutes for the –OH group of the carbonyl reactant.

    O                               O

    ║                 H-Y          ║
C-C-OH                 →    C-C-Y
Q41/ Carboxylic acids have carbonyl groups bonded to an atom
 (O ) that strongly attracts electrons and undergo carbonyl group substitution reactions, in which a group we can represent as –Y substitutes for the –OH group of the carbonyl reactant.

        O                                      O

       ║             H-Y                           ║
CH3C-O-H ----------→  CH3-C-Y

                           O                         O
                           ║                          ║
Q42/      CH3CH2CCH2CH3, CH3CCH2CH2CH3
Q43/                O                        O

                        ║                        ║
     CH3CH2C-O-(CH2) 2CH3, CH3C-O-(CH3) 3CH3

                            O
                           ║
Q44/  NH2-CH2C-OH   ,CH3CH2NO2
Q45/ The most important reaction of esters is their conversion by a carbonyl-group substitution reaction into carboxylic acids. Both in the laboratory and in the body, esters undergo a reaction with water—a hydrolysis—that splits the ester molecule into a carboxylic acid and an alcohol.

[image: image24.emf] 

Q46/ Esters, which contain the functional group, have many uses in medicine, industry, and living systems. In medicine, a number of important pharmaceutical agents, including aspirin and the local anesthetic benzocaine, are esters. In industry, polyesters such as Dacron and Mylar are used to make synthetic fiber sand films. In nature, many simple esters are responsible for the fragrant odors of fruits and flowers. For example, pentyl acetate is found in bananas, and octyl acetate is found in oranges.

Q47/ Alkenes don’t react with pure water, but in the presence of a strong acid catalyst such as sulfuric acid, a hydration reaction takes place to yield an alcohol. An –H from water adds to one carbon, and an –OH adds to the other.

[image: image25.emf]
Q48/ Alkenes react with the halogens (brome or chlore) to give dihalo alkane addition products, a process called halogenation.

[image: image26.emf]
 For example, approximately 10 million tons of 1, 2-dichloroethane are manufactured each year in the United States by the reaction of ethylene with chlorine. The process is the first step in making PVC [poly (vinyl chloride)] plastics.

When many molecules combine the macromolecule is termed a polymer. Polymerization can be initiated by ionic or free-radical mechanisms to produce molecules of very high molecular weight.

Examples are the formation of PVC (polyvinyl chloride) from vinyl chloride (the monomer), polyethylene from ethylene, or synthetic rubber from styrene and butadiene.
[image: image27.emf]
Q49/ no cis–trans isomers are possible for alkynes because  

          of their linear geometry.

[image: image28.emf]
Q50/ The condensed structure of an organic molecule implies nothing about three dimensional shapes; it only indicates the connections among atoms. Thus, a molecule can be arbitrarily drawn in many different ways. The branched-chain alkane called 2-ethylbutane, for instance, might be represented by any of structures. All have four carbons connected in a row, with a branch on the second carbon from the end.

[image: image29.emf]
In fact, 2-methylbutane has no one single shape because rotation occurs around carbon–carbon single bonds. The two parts of a molecule joined by a carbon–carbon single bond are free to spin around the bond, giving rise to an infinite number of possible three-dimensional structures. Thus, a large sample of 2-methylbutane contains a great many molecules that are constantly changing their shape. At any given instant, though, most of the molecules have an extended, zigzag shape, which is slightly more stable than other possibilities. The same is true for other alkanes.

 Second semester/Analytical chemistry

Q1/ Analytical chemistry is the study involving how we analyze the chemical components of samples. How much caffeine is really in a cup of coffee? Are there drugs found in athlete’s urine samples? What is the pH level of my drinking water? Examples of areas using analytical chemistry include forensic science, environmental science, and drug testing. 

Q2/ Analytical chemistry is divided into two main branches: qualitative and quantitative analysis. 

Qualitative analysis employs methods/measurements to help determine the components of substances. Quantitative analysis on the other hand, helps to identify how much of each component is present in a substance. 

Both types of analysis can be used to provide important information about an unidentified sample and help to identify what the sample is. 

Q3/ Application of chemical analysis found to be in the measurement of parts per million of hydrocarbons, nitrogen oxides, and carbon monoxides…..etc. Also for determination of the concentration of the ionized calcium in blood serum, the nitrogen content of break fast cereals and other foods can be directly related to their protein content and thus their nutritional qualities.

Q4/ In analytical chemistry, a standard solution is a solution containing known concentration of an element or a substance i.e., a known weight of solute is dissolved to make a specific volume. It is prepared using a standard substance, such as a primary standard (A primary standard is a highly purified chemical that is weighed accurately).. Standard solutions are used to determine the concentrations of other substances, the other substance after standardization is called secondary standard solution.
Q5/ 1. A primary standard is carefully weighed, dissolved, and diluted accurately to a known volume. Its concentration can be calculated from this data.

2. A solution is made to an approximate concentration and then standardized by titrating an accurately weighed quantity of a primary standard.

Q6/ Titration is the procedure used to determine the concentration of some substance by the controlled addition of a solution into a reaction vessel (flask) from a buret. By using titration, the volume of the solution delivered from the buret may be determined very precisely.

The requirements of a titration are: 

1)  The reaction between unknown and standard should be stoichiometric.  This means there should be a well defined and known reaction between the two. 

2)  The reaction should be rapid.

3)  There should be no side reactions, and the reaction should be specific.  If there are interfering substances, they must be removed. 

4)  There should be a marked change in some property of the solution when the reaction is complete.  This may be a change in the color of the solution or in some electrical or other physical property of the solution.  A color change is usually brought about by addition of an indicator whose color is dependent on the properties of the particular solution. 

5)  The point at which stoichiometric amounts of each reagent have reacted is called the equivalence point.  The point at which the reaction is observed to be complete is called the end point.  The end point should coincide with the equivalence point. 

6)  The reaction should be quantitative which means the reaction should proceed to completion.

Q7/

1-it must be easily obtained, purified, dried and preserved in pure state.

2-the material should be stable during storage.

3-the material should be neither hygroscopic nor efflorescent.

4- The material should not be affected by light.

5- The material should be pure (99.9%).

6- The material should not affected by O2and CO2.

7- It should be readily water soluble and the condition of the experiment.

8-It should have high equivalence point to reduce weighting error.

9- It should be easily obtained and favorable cheep.
Q8/ An indicator is a substance used to signal when a titration reaches the point at which the reactants are stoichiometrically equal as defined by the balance reaction equation. For example, in acid-base titration, between sodium hydroxide and hydrochloric acid.

NaOH(aq) + HCl(aq) ---> H2O(l) + NaCl(aq)
The indicator should tell when the number of moles of NaOH and HCl are exactly equal, matching the 1:1 ratio in the equation.

End Point

End point is the point at which the indicator changes color.

Our indicator, phenolphthalein changes from colorless to pink at the end point.
Q9/ Standardizing or standardization the process used to determine the concentration of a solution with very high accuracy is called standardizing a solution. To standardize an unknown solution, you react that solution with another solution whose concentration is already known very accurately.

Titration is the procedure used to determine the concentration of some substance by the controlled addition of a solution into a reaction vessel (flask) from a buret. By using titration, the volume of the solution delivered from the buret may be determined very precisely.

Q10/ End Point

End point is the point at which the indicator changes color.

Our indicator, phenolphthalein changes from colorless to pink at the end point.

Equivalence Point

The equivalence point is the point in the titration in which enough standard solution has been added to react exactly with the substance being determined. The reactants are mixed in exact molar proportions represented by the balanced equation.

You should pick an indicator that has an end point that is the same as the equivalence point.
Q11/  Is the reaction of acid and base to form water and salt.The importance of the cation and anion is that they are fundamental to the concept of acids and bases. In fact, one useful definition of an acid is a substance that provides ions when dissolved in water such as hydrochloric acid (HCl), nitric acid, sulfuric acid and phosphoric acid are among the most common acids
When any of these substances is dissolved in water, ions are formed along with the corresponding anion. We sometimes attach the designation (aq) to show that the ions are present in aqueous solution. In the same way, we often attach the designation (g) for gas, (l) for liquid, or (s) for solid to indicate the state of other reactants or products. For example, pure HCl is a gas, HCl (g), and pure is a liquid, Depending on their structure; different acids can provide different numbers of H_ ions.

[image: image30.emf]
Sodium hydroxide (NaOH), potassium hydroxide (KOH), and barium hydroxide are examples of bases. When any of these compounds dissolves in water, anions go into solution along with the corresponding metal cation. Sodium hydroxide and potassium hydroxide provide one ion each, and barium hydroxide provides two ions, as indicated by its formula.

[image: image31.emf]
Q12/ For determination of:

1- Alkalinity of river, process and drinking water.

2- Boric acid in cooling water.

3- Acidity in soft cola type drinks.

4- Acidity of Fruit juices
Q13/ Molarities (for solid) =moles of solute/Liters of solution
M = 4.5 /300/1000
M = X mole/L

Q14/ Dilution law    M1V1=M2V2   
                  10 x 4.28 = 1000 X M

               M = 10 x 4.28 / 1000

M = X mole / L

 Q15/ Concentration of base =to concentration of the acid
            Dilution law    M1V1=M2V2 
If V1=V2
It mean M1=M2
Q16/ M1V1=M2V2 
          M X 25=0.200 x 94,7

M=0.200x94.7/25

M= Xmole /L
Q17/ / M1V1=M2V2 
          V X 0.25=0.100 x 50
V=0.100x 50/0.25

V= X ml

Q18/ / M1V1=M2V2 
          M X 68.5=250 x 0.150
M=250x 0.150/68.5
M= Xmole /L
Q19/  M1V1=M2V2
           75.5 x 3.50 = 400.0 x M

M= 75.5 x 3.50/400.0

M= Xmole/L

Q20/   M1V1=M2V2
                18.0XV=250X0.500

                 V= 250X0.500/18.0

                 V=x ml
Q21/ M= mole of solute/L  of solution
          mole of solute = M X V( L )
                                    = 0.2 X125/1000

                                    = X  mole

Q22/  M = mole of solute/L  of solution
                           mole of solute = M X V( L )

                                    = 2.5 X650/1000

                                    = X  mole

Q23/  M = mole of solute/L  of solution

                           mole of solute = M X V( L )

                                    = 1.25 X500/1000

                                    = 0.625  mole
                  Mole = wt /M.wt
                  Wt = 0.625 x 40 gm
Q24/  M = mole of solute/L  of solution

                           mole of solute = M X V( L )

                                    = 0.25 X 1.5
                                    = 0.37  mole
                  Mole = wt /M.wt
                  Wt = 0.37 x 180

                         = 66.6 gm

Q25/ M = mole of solute/L  of solution

                           mole of solute = M X V( L )

                                  V(L)  = mole of solute /M
                  Mole = wt /M.wt
                             =  25.0/180

                             = 0.138 mole

                         V = 0.138 /0.2

                             =0.694ml

Q26/  /  M = mole of solute/L  of solution

                           mole of solute = M X V( L )

                                    = 0.005 X750/1000

                                    = 0.00375  mole
                  Mole = wt /M.wt
                  Wt = 0.00375 x 402 gm         

                         = 402 gm

Q27/ To determine the concentration of many oxidizing or reducing agents using a red- ox titration. All that’s necessary is that the substance whose concentrations you want to determine undergo an oxidation or reduction reaction in 100yield and that there be some means, such as a color change, to tell when the reaction is complete. The color change might be due to one of the substances undergoing reaction or to some added red-ox indicator. Let’s imagine, for instance, that we have a potassium permanganate solution whose concentration we want to find. Aqueous reacts with oxalic acid, in acidic solution according to the net ionic equation. The reaction takes place in 100yield and is accompanied by a sharp color change when the intense purple color of the ion disappears.

The strategy used for this and other red-ox titrations is outlined in this Figure: 
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The substance that causes a reduction by giving up electrons—the iron atom in the reaction of Fe with and the carbon atom in the reaction of C with —is called a reducing agent. The substance that causes an oxidation by accepting electrons—the oxygen atom in the reaction of Fe with and the iron atom in the reaction of C with —is called an oxidizing agent. The reducing agent is itself oxidized when it gives up electrons.
Q28/ Red-ox reactions take place with almost every element in the periodic table and occur in a vast number of processes throughout nature, biology, and industry. Here are just a few examples:

1• Combustion is the burning of a fuel by oxidation with oxygen in air. Gasoline, fuel oil, natural gas, wood, paper, and other organic substances of carbon and hydrogen are the most common fuels. Even some metals, such as magnesium and calcium, will burn in air.

2• Bleaching uses red-ox reactions to decolorize or lighten colored materials. Dark hair is bleached to turn it blond(_ Dark hair can be bleached by a red-ox reaction with hydrogen Peroxide), clothes are bleached to remove stains, wood pulp is bleached to make white paper, and so on. The exact oxidizing agent used depends on the situation: hydrogen peroxide is used for hair, sodium hypochlorite (NaOCl) is used for clothes, and elemental chlorine is used for wood pulp, but the principle is always the same. In all cases, colored impurities are destroyed by reaction with a strong oxidizing agent.

3• Batteries, although they come in many types and sizes, are all based on red-ox reactions. In a typical red-ox reaction carried out in the laboratory—say, the reaction of zinc metal with to yield and silver metal—the reactants are simply mixed in a flask and electrons are transferred by direct contact between the reactants. In a battery, however, the two reactants are kept in separate compartments and the electrons are transferred through a wire running between them.

The common household battery found in flashlights and radios uses a can

of zinc metal as one reactant and a paste of solid manganese dioxide as the other. A graphite rod sticks into the paste to provide electrical contact,

and a moist paste of ammonium chloride separates the two reactants. When the zinc can and the graphite rod are connected by a wire, zinc sends electrons flowing through the wire toward the in a red-ox reaction. The resultant electrical current can be used to light a bulb or power a radio. 
4• Metallurgy, the science of extracting and purifying metals from their ores, makes use of numerous red-ox processes. 

the metallic zinc is prepared by reduction of ZnO with coke, a form of

carbon.

5• Corrosion is the deterioration of a metal by oxidation, such as the rusting of iron in moist air. The economic consequences of rusting are enormous: It has been estimated that up to one-fourth of the iron produced in the United States is used to replace bridges, buildings, and other structures that have been destroyed by corrosion. 
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6• Respiration is the process of breathing and using oxygen for the many biological red-ox reactions that provide the energy needed by living organisms. The energy is released from food molecules slowly and in complex, multi step pathways, but the overall result of respiration is similar to that of a combustion reaction. 

 Q29/ Write Corrosion
Q32/ 

[image: image34.emf]
Q33/ M1V1=M2V2 
         31.50x0.105=10Xm
M=31.50x0.105/10

M=Xmole/l

Q34/Precipitation reactions are processes in which soluble reactants yield an insoluble solid product that drops out of the solution. Formation of this stable product removes material from the aqueous solution and provides the driving force for the reaction. Most precipitations take place when the anions and cations of two ionic compounds change partners. For example, an aqueous solution of lead(II) nitrate reacts with an aqueous solution of potassium iodide to yield an aqueous solution of potassium nitrate plus an insoluble yellow precipitate of lead iodide:
Q35/ Molarity is the number of moles of solute per kilogram of solvent. Thus, we need to find how many moles are in 1.45 g of sucrose and how many kilograms are in 30.0 mL of water.

The number of moles of sucrose is

Since the density of water is 1.00 g/mL, 30.0 mL of water has a mass of 30.0 g, or 0.0300

kg. Thus, the molality of the solution is

Mole = 1.45X1mole sucrose/342.3

= 4.2x10-3
M= 4.2x10-3/0.03

= 0.141Mole/l
Q36/ A coordination compound is a compound in which a central metal ion (or atom) is attached to a group of surrounding molecules or ions by coordinate covalent bonds. A good example is the anticancer drug cisplatin, in which two NH3 molecules and two Cl- ions use ion pairs of electrons to bond to the platinum (II) ion.
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The term metal complex (or simply complex) refers both to neutral molecules, such as H2O and ions, such as Cl- and the number of ligand donor atoms that surround a central metal ion in a complex is called the coordination number of the metal. Thus, platinum (II) has a coordination number of 4 in cisplatin and iron(III) has a coordination number of 6 in The most common coordination numbers are 4 and 6, but others are well known .

Q37/ 
The molecules or ions that surround the central metal ion in a coordination compound are called ligands. Ligands are Lewis bases, they have at least one ion pair of electrons that can be used to form a coordinate covalent bond to a metal ion. They can be classified as monodentate or polydentate, depending on the number of ligand donor atoms that bond to the metal. Ligands such as NH3 or that bond using the electron pair of a single donor atom are called monodentate ligands (literally, “one toothed”ligands). Those that bond through electron pairs on more than one donor atom are termed polydentate ligands (“many-toothed” ligands). For example ethylene di amine tetra acetate. 

The hex dentate ligand ethylene di amine tetra acetate ion bonds to a metal ion through electron pairs on six donor atoms (two N atoms and four O atoms).
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Polydentate ligands are known as chelating agents (pronounced key-late-ing, from the Greek word chele, meaning “claw”) because their multipoint attachment to a metal ion resembles the grasping of an object by the claws of a crab. For example:

Ethylene di amine holds a cobalt (III) ion with two claws, its two nitrogen donor atoms.The resulting five-membered ring consisting of the Co (III) ion, two N atoms, and two C atoms of the ligand is called a chelate ring. A complex such as or that contains one or more chelate ringsis known as a metal chelate.
 Q38/
 Metal complexes have characteristic shapes, depending on the metal ion’s coordination number. 
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Two-coordinate are linear.

Four-coordinate complexes are either tetrahedral or square planar; for. Nearly all six-coordinate complexes are octahedral. 

Coordination geometries were first deduced by the Swiss chemist Alfred Werner, who was awarded in 1913 Nobel Prize in chemistry for his pioneering studies.
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Q39/ The coordination number of a metal ion in a particular complex depends on the metal ion’s size, charge, and electron configuration.
Q40/ EDTA is a versatile chelating agent. A chelating agent is a substance whose molecules can form several bonds to a single metal ion. Chelating agents are multi-dentate ligands. A ligand is a substance that binds with a metal ion to form a complex ion. Multidentate ligands are many clawed, holding onto the metal ion to form a very stable complex. EDTA can form four or six bonds with a metal ion.
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structure of EDTA




A
Q1/ Define the followings:                                   (6 marks)

Complex compound         neutralization reaction    
                            titration
Q2/ Write the followings:                   (12 marks)                                                            
1-Write the mechanism of corrosion by oxygen and moisture(with an equation).
2- Write the role of HCL in the digestive system.

3- The application of acid- base reaction.
4- EDTA form stable complex compound with 
          metal ion?
Q3/                                                                       (2 marks)
1-How many moles of solute are present in the 650.0 ml of 2.50 M H2SO4.
2- How many grams of solute would you use to prepare the 500.0 mL of 1.25 M NaOH solutions?
Na 23      O   16        H    1
WITH BEST WISHES …

                                                                                                                    Sawar I.Maulood      

B

Q1/ Define the followings:                                   (6 marks)

Ligand           complex compound                   titration
Q2/ Write the followings:                                 (9 marks)
1- The application of red- ox reaction.
2-The effect of acidity or PH of rain, water and soil in the environment.    
3- The requirements of titration.                                                                                                                
Q3/                                                                         (5 marks)
1- A 25.0 mL sample of vinegar (dilute acetic acid) is
titrated and found to react with 94.7 ml of 0.200 M NaOH. What is the molarity of the acetic acid solution? The reaction is
NaOH + CH3 COO H → CH3 CO2 Na + H2 O
2- What is the molarity of HNO3 an solution if 68.5 mL is needed to react with 25.0 mL of 0.150 M KOH solution?
WITH BEST WISHES …                                                                                                                    Sawar I.Maulood      

C

Q1/ Define the followings:                                   (15 marks)

Standard solution           end point           acid- base reaction 
Q2/ Write the followings:                                 (15 marks)
    1- The application of red- ox reaction.
2- Discuss the primary standard properties.    
    3- The requirements of titration.                                                                                                                
Q3/                                                                        (20 marks)
1- The concentration of cholesterol (C27 H46 O2) in normal blood is approximately 0.005 M. How many grams of cholesterol are in 750 mL of blood?
2- What is the molarity of a solution prepared by diluting 10.00 mL of a 4.281M to 1L.







