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General Instructions:
i. The question paper has five sections and 35 questions. All questions are compulsory.
ii. Section-A has 18 questions of 1 mark each
iii. Section-B has 7 questions of 2 marks each
iv. Section-C has 5 questions of 3 marks each
v. Section-D has 2 questions of 4 marks each
vi. Section-E has 3 questions of 5 marks each. 
vii. Wherever necessary, neat and properly labelled diagrams should be drawn.
Section A (1 mark each)
The following questions are multiple-choice questions with one correct answer. Each question carries 1 mark .There is no internal choice in this section. 
1. The empirical formula and molecular mass of a compound are CH2O and 180 g, respectively. The molecular formula of the compound is – 
a. C 9H18O9   		b. CH2O    	c. C6H12O6   	d.  C2H4O2
2. Which of the following parameters is temperature dependent?
a. Molarity   		b. Mole fraction. 	c. Weight percentage   		d.  Molality 
3. Which of the following statements does not form a part of Bohr's model of hydrogen atom?  
a. Energy of the electrons in the orbit is quantized.
b. The electron in the orbit nearest to the nucleus has the lowest energy. 
c. Electrons revolve in different orbits around the nucleus. 
d. The position and velocity of the electrons in the orbit cannot be determine simultaneously. 
4. In photoelectric effect, the kinetic energy of photoelectrons increases linearly with the
a. Wavelength of incident light  		c. Frequency of incident light
b. Velocity of incident light   			d. Atomic mass of an element 
5. BCl3 is a planar molecule whereas NCl3 is pyramidal because : 
a. nitrogen atom is smaller than boron atom  
b. BCl3 has no lone pair of electrons whereas NCl3 has a lone pair of electrons
c. N-Cl bond is more covalent than B-CI bond
d. B-Cl bond is more polar than N-Cl bond
6. Which of the following molecule is has zero  dipole moment.  
a. water   		B.  NH 3    	C. NF3 		D.  carbon tetra chloride  and CO2
7. Which is correct about  ∆G 
a. It is negative for non spontaneous process			c. It is positive for spontaneous process 
b. It is zero for a reversible process  				d. It is zero for a spontaneous process  
8. At what temperature the entropy of perfect crystalline substance is zero  
a. O K 		b. 273 K 		c.  Oo C 		d. 250 K 
9. The P H of aqueous solution of  ammonium acetate is  
a. equal to zero 	b. greater than 7 	c. equal to 7 	d. 14 
10. The  Redox  reaction in which a single substance undergoes both oxidation as well as reduction is called 
a. Exothermic reaction		c. combination reaction
b. decomposition  reaction 		d. Disproportionation reaction 
11. The displacement of electrons in a multiple bond in the presence of attacking reagent is called
a. Inductive effect 		b. Electromeric effect		c. Resonance 	d. Hyper conjugation.  
12. The type of isomerism not found in alkenes is :
a. Chain isomerism		b. Geometrical isomerism  	c. Metamerism    d. Position isomerism 
13. The catalyst used in Friedel – Crafts reaction is
a. Aluminium Chloride		c. Anhydrous Aluminium Chloride  
b. Ferric Chloride  			d. Copper . 
14. What is the correct decreasing order of boiling point?  
a. NeoPentane>Isopentane>Pentane 		c. Pentane>Isopentane>NeoPentane  
b. Isopentane>NeoPentane>Pentane  		d. None of the above
15. Given below are two statements labelled as Assertion (A) and Reason (R)
Assertion :An orbit cannot have more than two electrons. 
Reason–No two electrons in an atom can have same set of all four Quantum numbers. 
a. Both A and R are true and R is the correct explanation of A  
b. Both A and R are true but R is not the correct explanation of A.  
c. A is true but R is false.  
d. A is false but R is true.
16. Assertion (A) The thermodynamic factor which determines the spontaneity of a process is the free energy. For a process to be spontaneous the free energy must be -ve.
Reason (R) The change in free energy is related to the change in enthalpy and change in entropy. The change in entropy for a process must always be positive if it is spontaneous.   
a. If both (A) and (R) are correct and (R) is the correct reason for (A). 
b. If both (A) and (R) are correct but (R) is not the correct explanation for (A). 
c. If (A) is correct but (R) is incorrect. 
d. If (A) is incorrect but (R) is correct.
17. Assertion (A) : Energy of resonance hybrid is equal to the average of energies of all canonical forms
Reason (R) : Resonance hybrid cannot be presented by a single structure.
a. Both A and R are correct and R is the correct explanation of A. 
b. Both A and R are correct but R is not the correct explanation of A. 
c. Both A and R are not correct. 
d. A is not correct but R is correct.
18. Assertion (A) : Nitration of benzene with nitric acid requires the use of concentrated sulphuric acid. 
Reason (R) : The mixture of concentrated sulphuric acid and concentrated nitric acid produces the electrophile
a. Both A and R are correct and R is the correct explanation of A. 
b. Both A and R are correct but R is not the correct explanation of A. 
c. Both A and R are not correct.  
d.  A is not correct but R is correct
Section B (2 Marks Each)
19. What is the number of photons of light with a wavelength of 4000 pm that provide 1 J of energy?
20. Define the following terms:  
i. Molarity       ii. Limiting  reagent
21. Derive the Relation Between Cp and Cv for an Ideal Gas.
22. The concentration of hydrogen ions in a sample of soft drink is 3.8 x 10-3 M. What is the pH value?
23. Draw the Newman projection formulae of ethane. Which conformation is stable.
OR
What are the conditions for aromaticity?
24. What is meant by the conjugate acid-base pair? Find the conjugate acid and base of NH3
25. What is ozonolysis? Write the names of the products obtained when 2-Methyl propene undergoes ozonolysis?     
OR
Explain heterolytic cleavage with an example
Section C (3 Marks Each)
This section contains 5 questions with internal choice in two questions. The following questions are short answer type and carry 3 marks each.
26. a. Commercially labelled sulphuric acid has 49% H2SO4 .Its density is 1.40 g/ml. What is the molarity?
b. The vapour density of a substance is 34 . What is the molar mass?
27. Explain the following with proper reasons
i. Halogens have very high negative electron gain enthalpies. 
ii. Mg2+ ion is smaller than O2- ion although both have the same electronic configuration. 
iii. Electron gain enthalpy of fluorine is less negative than that of chlorine.
28. i) Define the pH of the solution. The pH of a sample of vinegar is 3.76. Calculate the concentration of hydrogen ion in it. 
ii) Write the expression for equilibrium constant, Kc for the reaction 
NH3(g) + 5O2(g) ⇌4 NO(g) + 6 H2O(l)  
OR
a) State Le-Chatlier’s principle. 
b) What is the effect of:
(i) addition of H2
ii) addition of CH3 OH 
(iii) removal of CO 
(iv) removal of CH3 OH
On the equilibrium 2H2 (g) + CO(g) ----- CH3OH(g)
29. Balance the following redox reactions by ion – electron method : 
Cr2O72- (aq) + S02 (g)——> Cr3+ (aq) + SO42-(aq) 
(in acidic solution)
30. In the estimation of sulphur by carius method,0.468 gm of  an organic sulphur compound gave 0.668 g of barium sulphate. Find the percentage of sulphur in the given compound. 
OR
0.3780 g of an organic chloro  compound gave 0.5740 g of silver chloride in carius estimation. Calculate the percentage of chlorine present in the compound.
Section D (4 Marks Each)
The following questions are case-based questions. Each question has an internal choice and carries 4 (1+1+2) marks each. Read the passage carefully and answer the questions that follow.
31. When anions and cations approach each other, the valence shell of anions are pulled towards cation nucleus and thus, shape of anion is deformed. The phenomenon of deformation of anion by a cation is known as polarization and the ability of the cation to polarize the anion is called as polarizing power of cation. Due to polarization, sharing of electrons occurs between two ions to some extent and the bond shows some covalent character. The magnitude of polarization depends upon a number of factors. These factors were suggested by Fajans  and are known as Fajan's rules. 
i. Greater is the polarization in a molecule, more is 0 covalent character.  
ii. As the charge on cation increases, its tendency to polarize the anion increases.  
iii. As the size of the cation decreases or size of the anion increases, the polarization increases
iv. The cations with 18 electrons in the outermost shell bring greater polarization of the anion than those with inert gas configuration even both the cations have same size and same charge. 
1. Considering BeCl2 , MgCl2, CaCl2 and BaCl2, predict which of the following statements is true? 
A.  BeCl2 is least ionic out' of the given chlorides  
B.  Covalent character increases as the atomic number of the metal atom increases
C.  BeCl2 has the highest melting point among the given chlorides 
D.  All are highly ionic compounds
2. In which of the halides, there is maximum polarization?  
A.  AlF3     	B.  AlCl3  	C. AlBr3   	D. AlI3
3. Which is most covalent in nature? 
 A.  NaCl     	B.  AICl3   	C.  MgCl2   	D. CaCl2
4. Non-aqueous solvent like ether is added to the mixture of LiCl, NaCl and KCI. Which will be extracted
A.  NaCI    	B.  LiCI    	C.  KCI    	D.  None
32. In an organic reaction a covalent bond between two carbon atoms or a carbon and some other atom is broken and a new bond is formed. A sequential account of each step, describing details of electron movement, energetics during bond cleavage and bond formation, and the rates of transformation of reactants into products kinetics) is referred to as reaction mechanism. A species having a carbon atom possessing sextext of electrons and a positive charge is called a carbocation (earlier called carbonium ion). The CH3+ ion is known as a methyl cation or methyl carbonium ion. carbocations are classified as primary, secondary or tertiary depending on whether one, two or three carbons are directly attached to the positively charged carbon. Some other examples of carbocations are: CH3CH2+(ethyl cation, a primary carbocation), (CH3)2CH+  (isopropyl cation, a secondary carbocation), and (CH3)3C+ (tert–butyl cation, a tertiary carbocation).Carbocations are highly unstable and reactive species. Alkyl radicals are classified as primary, secondary, or tertiary. Alkyl radical stability increases as we proceed from primary to tertiary:  Organic reactions, which proceed by homolytic fission are called free radical or homopolar or nonpolar reactions.
a. Write any two reactive intermediates which are unstable. 
b. State the hybridisation  of carbonium ion. 
c. Explain tertiary carbocation is more stable than secondary and in turn primary .Explain
OR
c. What are electrophiles and nucleophiles .Give an example each.
Section E (5 marks each)
The following questions are long answer type and carry 5 marks each. Two questions have an internal choice.
33. (a) Calculate the radius of the first orbit of He+ .					(2) 
(b) state  Heisenberg uncertainty Give any one significance of it . 			(2) 
(c) Write electronic configuration of  Cr3+ ion  . (Z=24)    				(1) 
OR 
a. What is the significance of magnetic quantum number? 				(1)
b. If n=5 , l=3 what is the designation of the orbital.					(1) 
c. State aufbau principle. 								(1) 
d. Calculate the wave number  of yellow radiation having wavelength 5800 A0 	(2) 
34. a .Write two types of hydrogen bonding  with its  examples . 				(2)
b. Though NH3 involves SP3hybridization, the shape is pyramidal. Explain with the help of VSEPR theory. 											(2)
 c.Axial bonds in PCl 5 are slightly elongated than equatorial bonds .Give reason. 	(1)
OR
a. Compare the relative stability of  O2 , O2 – 
 O2 + in terms of molecular orbital   theory.						(3)                                                                         
 b. Write the differences between sigma  and Pi bond  					(2)      
35.  (a) CH ≡ CH   -------red hot iron tube------------  X           
 X   +    CH3COCl, Anhyd.AlCl3       -------------‐>  Y                                                                                                                                     Find  X and Y in the above sequence of reaction  					(2)             
(b) Explain Markovnikov’s  rule with an example  					(2)        
(c) Convert phenol to benzene.  							(1)
Page 4 of 4

