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General Instructions:
i. The question paper has five sections and 33 questions. All questions are compulsory.
ii. Section-A has 16 questions of 1 mark each
iii. Section-B has 5 questions of 2 marks each
iv. Section-C has 7 questions of 3 marks each
v. Section-D has 2 case-based questions of 4 marks each
vi. Section-E has 3 questions of 5 marks each. 
vii. All questions are compulsory.
viii. Use of log tables and calculations is not allowed.
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. The chemistry of lithium is very similar to that of magnesium even though they are placed in different groups. Its reason is: 
A Both are found together in nature 		B. Both have nearly the same size 
C. Both have similar electronic configuration 	D. diagonal relationship 
6. The correct order of first ionization potential among following elements, Be, B, C, N and O is 
A. B < Be < C < O < N		C. B < Be < C < N < O 
B. Be < B < C < N < O 		D. Be <B< C < O<N
7. The force that binds molecules in a crystal is
A. hydrogen bond			B. electrostatic attraction
C.Vander Waal’s attraction		D. D. dipole-dipole attraction
8. Which of the following attain the linear structure:
A. BeCl2	B.NCO+		C.NO2		D. CS2
9. In an adiabatic process the work done is 50 KJ, what is its internal energy?
A. 50 KJ	B.25 KJ		C. -50 KJ	D.-25 KJ
10. The temperature of an object increases slowly, then the energy of that object _________
A. increases slowly	B.decreases quickly
C.increases quickly	D. decreases slowly
11. Which of the following is an example of solid-liquid equilibrium?
A water and steam at hundred degrees centigrade
B. Water and ice at 0-degree centigrade
C.The point where Ammonia is sublimized
D.boiling point of water
12. SnCl2 + 2FeCl2 → SnCl4 + 2FeCl2 is an example of __________________ reaction.
A) only oxidation	B) only reduction	C) redox	D) neither oxidation nor reduction
13. The oxidation process involves
A. Increase in oxidation number 		C) Decrease in oxidation number 
B. No change in oxidation number		D) none of  the above.

14. The displacement of electrons in a multiple bond in the presence of attacking reagent is called 
A. Inductive effect 	B.Electrometric effect	C.Resonance	D.Hyper conjugation
15. Arrange the following ia decreasing order of their boiling points.
(A) n-Butane		(B) 2-Methylbutane	(C) n-Pentane		(D) 2,2-Dimethylpropane
(a) A > B > C > D	(b) B > C > D > A	(c) D>C>B>A		(d) C >B>D > A
16. The molecules having dipole moment are________ .
A) 2,2-Dimethylpropane         	B) trans-Pent-2-ene	C) Hex-3-ene     D) 2,2,3,3-Tetramethylbutane
Section B (2 Marks Each)
This section contains 5 questions with internal choice in one question. The following questions are very short answer type and carry 2 marks each.
17.  What will be the molarity of a solution, which contains 5.85 g of NaCl(s) per 500 mL
18. What is the number of photons of light with a wavelength of 4000 pm that provide 1 J of energy?
19. What is the total number of sigma and pi bonds in the following molecules?
(a) C2 H2 	(b) C2 H4
20. Enthalpies of formation of CO(g), CO2(g), N2O(g) and N2O4(g) are −110,−393,81 and 9.7kJmol−1 respectively.
OR
 Calculate the standard enthalpy of formation ofCH3OH(l)  from the following data:
CH3OH(l)+3/2O2(g]→CO2(g)+2H2O(l): Δ,H∘=−726kJmol−1
C(graphite) +O2(g)→CO2(g]: ΔeH=−393kJmol−1
H2(g)+1/2O2(g)→H2O(1); Δ,H=−286kJmol−1
21. Balance the following equation by oxidation number method:
Fe2+ + Cr2O72- + H+———> Fe3+ + Cr3+ +H2O
Section C (3 Marks Each)
This section contains 7 questions with internal choice in one question. The following questions are short answer type and carry 3 marks each.
22. a) What is molarity
b) Calculate the morality of 10g NaOH in 500ml aqueous solution.
23. Predict the shapes of the following molecules on the basis of hybridization.
BCl3, CH4, CO2, NH3
24. On the basis of the equation pH=-log [H+], the pH of 10-8 mol/L solution of HCl should be 8. However, it is observed to be less than 7. Explain the reason.
25. The value of Kc for the reaction 2HI (g) ⇋ H2 (g) + I2 (g) is 1 x 10-4. At a given time, the composition of reaction mixture is [HI] = 2 x 10-5 mol, [I2] = 1 x 10-5 mol. Determine the direction in which the reaction will proceed?
OR
Derive relationship between Kp and Ke.
26. Arrange the following compound according to their increasing order of acidic strength:
i. CH3CH (Br) CH2COOH
ii. CH3CH2CH (Br) COOH
iii. CH2BrCH2CH2COOH
27. How many sigma and pi bonds are present in each of the following molecules?
i. CH3CH2C=N
ii. CH3-CH=CH-CH2-C=CH
iii. CH2=C=CH2  
28. Describe the mechanism of halogenations reaction of alkanes.
Section D (4 Marks Each)
29. Read the passage given below and answer the following questions:
The periodic table has certainly made the study of chemical and physical properties of elements simpler and organized. Using the table, scientists find it easy to refer the periodic table and its group designated to a certain element to see how the properties of elements in that group correlate and are able to predict the properties of other elements in that correlate and are able to predict the properties of other elements.

Question Numbers (i) – (iv), a statement of assertion followed by a statement of reason is given. Choose the correct answer out of the following choices
(a) Assertion and reason both are correct statements and reason is the correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion.
(c) Assertion is a correct statement but reason is wrong.
(d) Assertion is a wrong statement but reason is correct.
(i) Assertion: According to Mendeleev, physical and chemical properties of elements are periodic function of their atomic masses.
Reason: Atomic number is equal to the number of protons.
(ii) Assertion: Atomic number of the element Ununbium is 112.
Reason: Root for digits 1 and 2 are un- and bi- respectively in latin words
(iii) Assertion: Second period consists of 8 elements.
Reason: Number of elements in each period is four times the number of atomic orbitals available in the energy level that is being filled.
(iv) Assertion: Element in the same vertical column have similar properties.
Reason: Elements have periodic dependence upon the atomic number.
30. Read the passage given below and answer the following questions:
In 1843, Lassaigne presented a procedure for detecting the presence of nitrogen in organic compounds. This procedure was later extended to the detection of sulphur and halogens in organic compounds. In this “Lassaigne’s test”, the elements present in the compound are converted from covalent to the ionic form by fusing the compound with sodium metal. 
(i) During qualitative analysis, it is necessary to fuse the organic compound with sodium: 
(a) to convert the elements present in compound to ionic form
(b) to convert the elements present in compound to covalent form
(c) to increase the reaction rate
(d) to remove impurities
(ii) During the detection of nitrogen in an organic compound, the Prussian blue is:
(a) Sodium cyanide		(c) Sodium ferrocyanide
(b) Ferric ferrocyanide		(d) Sodium sulphate
(iii) Which element in an organic compound is detected using sodium fusion extract? 
(a) sulphur     (b) carbon        (c) hydrogen       (d) phosphorous
(iv) Sodium extract is boiled with concentrate HNO3 before testing of halogen
(a) to change halogen to halide
(b) to remove interfering radical from sodium extract
(c) to reduce sodium extract 
(d) to oxidize sodium extract
Section E (5 marks each)
31. (a) In an electron microscope used for obtaining highly magnified image of biological specimen, if the velocity of the electrons used in the microscope is 1.6 x 108 ms-1. Calculate the de-Broglie wavelength associated with the electrons.                                                                                                                       
(b) Account for the following:                                                                                                                                          (i) Chromium has configuration 3d5 4s1 and not 3d4 ns2                                                                                        (ii) Bohr’s orbits are called stationary orbits.
OR
(a) State Paulie’s exclusion principle & its significance.                                                                                                                     (b) Calculate the energy associated with the first orbit of He+. What is the radius of this orbit.                                                                                                                                                       (c) The unpaired electron in Al and Si are present in 3p orbital. Which electrons will experience more effective nuclear charge?
32. (a) Determine ∆rH0, at 298 K for reaction                                                                                                            
C (graphite) + 2H2 (g) → CH4 (g); ∆rH0 =?                                                                                                                  You are given :                                                                                                                                                   
(i) C(graphite) + O2(g) → CO2 (g) ; ∆rH0  = -393.51 KJ /mol                                                                                                 (ii) H2(g) + ½ O2 → H2O(l) ; ∆rH0 = -285.8 KJ/mol                                                                                                    (iii) CO2 (g) + 2H2O(l) → CH4 (g) + 2O2(g) ; ∆rH0  =-890.3 KJ/ mol
(b) Write the conditions in terms of ∆H and ∆S when a reaction would be always spontaneous.
(c) State second law of thermodynamics.
OR
(a) What is a thermo chemical equation?                                                                                                                
(b) Write one application of Hess’s law.                                                                                                               
(c) State the difference between adiabatic and isothermal processes.                                                                   (d) Find out the value of equilibrium constant in term of log Kc for the following reaction at 298 K                                           	2NH3 (g) + CO2 (g) [image: ] NH2CONH2 (g) + H2O (l)                                                                                   Standard Gibbs energy change ∆G0 at the given temperature is -136 kJ mol-1
33. (i) Discuss the mechanism of halogenations of benzene.                                                                                
 (ii) How will you convert benzene into:
(a) P-nitrochlorobenzene
(b) m-nitrochlorobenzene
OR
A. Describe the following with the help of chemical equations:                                                                                (i) Wurtz Reaction  		(ii) Friedel-Crafts Reaction   	 (iii) Dehydrohalogenation
(b) How will you carry out the following conversions:                                                                                       
        (i) Propyne to propanone         	(ii) Benzene to cyclohexane
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