
 ANNA ADARSH COLLEGE FOR WOMEN (AUTONOMOUS)

POST GRADUATE DEPARTMENT OF CHEMISTRY
ALLIED CHEMISTRY
Time: Three hours                                                                            Maximum:75 marks

PART-A          (10X2=20 marks)

Answer any TEN  questions out of TWELVE questions
1. Define isotopes and isotonnes with an example.
            Isotopes are variations of a chemical element that have the same number of protons but different numbers of neutrons, resulting in different atomic masses. For example, Carbon-12 and Carbon-14 are isotopes of carbon; both have 6 protons but Carbon-12 has 6 neutrons while Carbon-14 has 8 neutrons.
Isotones, on the other hand, are nuclei that have the same number of neutrons but different numbers of protons, which means they are different elements. An example of isotones would be Carbon-14 (6 protons, 8 neutrons) and Nitrogen-15 (7 protons, 8 neutrons); both have 8 neutrons but different numbers of protons.
2. Define bond order.
             Bond order is a measure of the number of chemical bonds between a pair of atoms. It is calculated as the difference between the number of bonding electrons and the number of antibonding electrons, divided by two. A higher bond order indicates a stronger bond and more stable molecule. 
3. Write the group displacement law
            According to this law, "When an α - particle is emitted the daughter element has atomic number 2 units less than that of the parent element. It is consequently displaced two places to the left in the periodic table. When a β-particle is emitted, the daughter element has an atomic number 1 unit higher than that of the parent element. It is consequently displaced one place to the right in the periodic table.
Counting of number of α and β particles in a radioactive transformation
Parent element Daughter element
[image: ]
Number of α - particles = [image: ]= [image: ]
Number of β-particles: Let 'x' β-particles and 'y' α - particles be emitted
Atomic number of parent element – 2y + x = Atomic number of daughter element
Z1 – 2y + x = Z2
∴x = (Z2 – Z1 + 2y)
4. Write the chemical composition of producer gas
The percentage composition of Producer Gas is discussed below: 
Carbon dioxide = around 3%
      Hydrogen Gas = 10 % to 15 % 
Carbon monoxide = 22 % to 30 %
           Nitrogen Gas = 50 % to 55 %
5. List the requirements of good fuel
      It should be cheap and readily available.
It should be safe and economical for storage and transport.
It should not undergo spontaneous combustion.
It should have higher calorific value.
It should be environment-friendly and burn completely without leaving any solid or gaseous residue.

6. Define hybridization. Give one example.
            atomic orbitals mix to form new hybrid orbitals, which can explain the bonding properties and geometry of molecules. An example of hybridization is the formation of sp³ hybridization in methane (CH₄), where one s and three p orbitals combine to create four equivalent sp³ hybrid orbitals, resulting in a tetrahedral molecular structure.
7. Give the mechanism of electrophilic substitution reaction of halogenation of benzene
          [image: See related image detail. Electrophilic Aromatic Substitution of Benzene with Mechanism and Examples]
8. Define hypergonjugative effect
              H yperconjugation effect also called as Baker-Nathan effect is a permanent effect defined as delocalization of sigma (σ) electrons of C–H bond of an alkyl group directly attached to an atom of an unsaturated system or to an atom with an unshared p-orbital or π-orbital. It is due to the overlapping of σ-bonding orbital of the single bond or the orbital containing a lone pair with an adjacent π-orbital or p-orbital of the double bond. For the Hyperconjugation effect, there must be an α-CH group or a lone pair on the atom next to the sp2 hybrid carbon atom.
9. Define antibiotics. Give one example
          Antibiotics are substances that are used to treat bacterial infections. Some antibiotics also act as antiprotozoal substances, which means they are effective against protozoan infections. However, no antibiotics are effective at combating viruses, hence, to curb viral infections, anti-viral drugs are used. Penicillin
10. List the uses of Freon
· Refrigerators,Air-conditioning systems
Other uses of Freons are -Aerosol propellants,Foam-blowing agents,Solvents,Glass chillers

11. Write the principle of volumetric analysis
             Volumetric analysis is a quantitative analytical method used to determine the concentration of a substance in a solution by measuring the volume of a reagent required to react completely with it. The principle involves a titration process where a solution of known concentration (titrant) is added to a solution of unknown concentration (analyte) until the reaction reaches a point of equivalence, which is usually indicated by a color change or an instrumental measurement.
12. Define Rf value
   Rf value, or retention factor, is a measure used in chromatography to quantify the migration of a substance on a stationary phase compared to the solvent front. It is calculated as the distance traveled by the compound divided by the distance traveled by the solvent front, providing a way to identify compounds based on their movement through the medium.
     				
PART-B          (5X5=25 marks)

Answer any FIVE questions out of SEVEN questions

13. Distinguish between chemical reaction and  nuclear reaction
           
	Difference Between Chemical Reactions and Nuclear Reactions

	Chemical Reaction
	Nuclear Reaction

	Chemical reaction normally occurs outside the nucleus.
	Nuclear reaction happens only inside the nucleus.

	When chemical reactions occur elements hold their identity and the nuclei of atoms also remains unchanged.
	During nuclear reactions, the nuclei of atoms changes completely and new elements are formed.

	Chemical reaction can be influenced by pressure or temperature.
	Nuclear reaction is independent of such factors.

	During such reactions there is low energy change.
	Energy changes accompanying nuclear reactions are relatively higher and larger.

	There is breaking of old bonds and formation of new chemical bonds in a chemical reaction.
	No such activity is involved during nuclear reactions.

	Chemical reactions can either be reversible or irreversible.
	Nuclear reactions are mostly irreversible.




14. Analyse the Binding Energy curve and give the inferences drawn from the curve.
           The binding energy curve illustrates the relationship between the binding energy per nucleon and the mass number of atomic nuclei. Generally, it shows that light nuclei have lower binding energy per nucleon, while heavier nuclei reach a peak binding energy and then decrease for very heavy nuclei. This curve is important in nuclear physics as it helps explain the stability of different isotopes and the processes of nuclear fusion and fission.

15. Discuss the synthesis properties and uses of TripleSuperPhosphate
    Triple Superphosphate (TSP) is a type of inorganic fertilizer that contains a high concentration of phosphorus (about 44-48% P2O5). It is produced by treating phosphate rock with phosphoric acid, leading to a product that is highly soluble and easily absorbed by plants. TSP is used primarily to promote root development, flowering, and fruiting in a wide variety of crops including grains, fruits, and vegetables.

16. Compare inductive and electromeric effect
            The inductive effect refers to the permanent polarization of a molecule due to the presence of electronegative atoms or groups, which withdraws electron density through sigma bonds. This effect diminishes rapidly with increasing distance from the electronegative atom.
In contrast, the electromeric effect is a temporary effect that occurs during chemical reactions, where the electron density shifts between atoms due to an external influence, such as a reagent. This shift can change the bonding situation and is significant only during the reaction process.

17. Explain in detail the role of inductive effect in determining the acidity and basicity of organic compounds
 compare the pKa values of acetic acid and its mono-, di-, and tri-chlorinated derivatives:
[image: ]Figure 3.4b Acetic acid and its mono-, di-, and tri-chlorinated derivatives
The presence of the chlorine atoms clearly increases the acidity of the carboxylic acid group, and the argument here apparently does not have to do with the element effect. The resonance effect does not have to do with it either, because no additional resonance contributors can be drawn for the chlorinated molecules. Rather, the explanation for this phenomenon involves something called the inductive effect. A chlorine atom is more electronegative than hydrogen, and is thus able to ‘induce’, or ‘pull’ electron density towards itself via σ bonds in between, and therefore helps to spread out the electron density of the conjugate base, the carboxylate, and stabilize it. The chlorine substituent can be referred to as an electron-withdrawing group because of the inductive effect.
The inductive effect is the charge dispersal effect of electronegative atoms through σ bonds. The inductive effect is addictive; more chlorine atoms have an overall stronger effect, which explains the increasing acidity from mono, to di-, to tri-chlorinated acetic acid. The following diagram shows the inductive effect of trichloro acetate as an example.
18. [image: Chlorine atoms pull electrons through sigma bonds to help charge dispersal]Figure 3.4c Trichloro acetate was stabilized by inductive effect
Because the inductive effect depends on electronegativity, fluorine substituents have a stronger inductive effect than chlorine substituents, making trifluoroacetic acid (TFA) a very strong organic acid.
[image: ]Figure 3.4d trichloroacetic acid (pKa = 0.64) and trifluoroacetic acid (TfOH) (pKa = -0.25)
                
19. Explain artificial sweetner with an example.

a. Artificial sweeteners are sugar substitutes that are used as alternatives to natural sugars.
b. These sweeteners are chemically synthesized and provide a sweet taste without the high calorie content of regular sugar.
c. They are commonly used in various food and beverage products, including diet sodas, sugar-free desserts, and low-calorie snacks.
i. Some examples of artificial sweeteners are saccharin, aspartame, acesulfame potassium (Ace-K), sucralose, neotame, and advantame.
Benefits:
d. Artificial sweeteners offer benefits for weight management, diabetes control, tooth decay prevention, and provide safe options for individuals with phenylketonuria (PKU), a genetic disorder, due to their low or zero-calorie content, minimal impact on blood sugar levels, non-fermentable nature, and absence of phenylalanine.

20. Explain the principle and application of column chromatography.
                           The main principle involved in column chromatography is the adsorption of the solutes of the solution with the help of a stationary phase and afterward separates the mixture into independent components.
At the point when the mobile phase together with the mixture that requires to be isolated is brought in from the top of the column, the movement of the individual components of the mixture is at various rates.
The components with lower adsorption and affinity to the stationary phase head out quicker when contrasted with the greater adsorption and affinity with the stationary phase. The components that move rapidly are taken out first through the components that move slowly are eluted out last. 
The adsorption of solute molecules to the column happens reversibly. The pace of the movement of the components is communicated as:
Rf = the distance traveled by solute/ the distance traveled by the solvent 
Where Rf is called retardation factor
                               

                                                     PART-C          (3X10 = 30 marks)

Answer any THREE questions out of FIVE question

21. Build  the MO diagram for nitrogen molecule and determine the bond order.
Diagram 8 marks
Bond order 2 Marks
        
22. Discuss the synthesis properties and uses of silicones

synthesis 3 Marks
properties  3 Marks
uses of silicones 4 Marks

23. Discuss the hybridization and geometry of methane, Ethylene and Acetylene
3 +3+4
24. Justify  the role of chloroform and ether as anaesthetics

            5+ 5 Marks
25. Discuss the various methods of purification techniques with a neat diagram.
Any Three with Diagram
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	Question No
	UNIT
	Mark
	K  Level
(K1 – K6)
	( CO )
(CO1-CO5)

	SECTION – A (10 X 2 = 20 Marks) Answer Any 10 Questions

	1
	 I
	2
	K2
	CO1

	2
	 I
	2
	K1
	CO1

	3
	I
	2
	K2
	CO1

	4
	 II
	2
	K1
	CO2

	5
	 II
	2
	K1
	CO2

	6
	 III
	2
	K2
	CO3

	7
	 III
	2
	K2
	CO3

	8
	 III
	2
	K1
	CO3

	9
	 IV
	2
	K1
	CO4

	10
	IV
	2
	K2
	CO4

	11
	 V
	2
	K1
	CO5

	12
	 V
	2
	K1
	CO5

	
SECTION – B (5 X 5 = 25 Marks) Answer any Five Questions

	11
	I 
	5
	K1
	CO1

	12
	I
	5
	K4
	CO1

	13
	 II
	5
	K2
	CO2

	14
	 III
	5
	K3
	CO3

	15
	 III
	5
	K2
	CO3

	16
	 IV
	5
	K2
	CO4

	17
	 V
	5
	K2
	CO5

	
SECTION – C (3 X 10 = 30 Marks) Answer any Three Questions

	19
	I 
	10
	K4
	CO1

	20
	 II
	10
	K2
	CO2

	21
	 III
	10
	K2
	CO3

	22
	IV
	10
	K5
	CO4

	23
	V
	10
	K2
	CO5


	Knowledge Level as per Bloom Taxonomy
K1 – Remember; K2 – Understand; K3- Apply; K4 –Analyse, K5-Evaluate; K6-Create
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