Screening
Time : Two hours                                                               Max. Marks : 100 
______________________________________________________________________ 

Instructions 
Use the values of the constants as given below: 
Planck’s constant, h = 6.626 x 10-34 Js 
Atomic Numbers: Cr = 24, Mn =25, Fe = 26, Co=27, Pt=78 

______________________________________________________________________ 

1. In thermodynamics, a process is called reversible when: 
(a) Surroundings and system change into each other 
(b) There is no boundary between system and surroundings 
(c) The surroundings are always in equilibrium with the system 
(d) The system changes into the surroundings spontaneously 

2. The root mean square velocity of an ideal gas at constant pressure varies with density (d) as : 
(a) d2 
(b) d 
(c) √d 
(d) 1/√d 

3. In a solid ‘AB’ having the NaCl structure, ‘A’ atoms occupy the corners of the cubic unit cell. If all the face-centered atoms along one of the axes are removed, then the resultant stoichiometry of the solid is: 
(a) AB2 
(b) A2B 
(c) A4B3 
(d) A3B4 

4. The wavelength associated with a golf ball weighing 200g and moving at a speed of 5 m/h is of the order : 
(a) 10-10m 
(c) 10-20m 
(d) 10-30m 
(e) 10-40m 

5. Hydrogenation of the adjoining compound in the presence of poisoned palladium catalyst gives : 

                  
12. The correct order of basicities of the following compounds is : 

[image: image1.jpg]NH

CHs3 cﬁ{ CHy  CH: NHiCHiNH  Chy C
@)

NHz
NHz @ @




(a) 2>1>3>4 
(b) 1>3>2>4 
(c) 3>1>2>4 
(d) 1>2>3>4 

13. The number of isomers for the compound with molecular formula C2 BrClFI is: 
(a) 3 
(b) 4 
(c) 5 
(d) 6 

14. In the presence of peroxide, hydrogen chloride and hydrogen iodide do not give anti-Markovnikov addition to alkenes because : 
(a) Both are highly ionic 
(b) One is oxidising and the other is reducing 
(c) One of the steps is endothermic in both the cases 
(d) All the steps are exothermic in both the cases 

15. The compound that will react most readily with NaOH to form methanol is : 
(a) (CH3)4 N+ I-
(b) CH3 OCH3 
(c) (CH3)3 S+ I-
(d) (CH3)3 Cl 

16. A mixture of benzaldehyde and formaldehyde on heating with aqueous NaOH solution gives : 
(a) Benzyl alcohol and sodium formate 
(b) Sodium benzoate and methyl alcohol 
(c) Sodium benzoate and sodium formate 
(d) Benzyl alcohol and methyl alcohol 

17. The correct order of equivalent conductance at infinite dilution of LiCl,NaCl and KCl is: 
(a) LiCl>NaCl> KCl 
(b) KCl>NaCl> LiCl 
(c) NaCl>KCl>LiCl 
(d) LiCl>KCl>NaCl 

18. At constant temperature, the equilibrium constant (KP) for the decomposition reaction N2 O4  2NO2 is expressed by KP=4x2 P/(1-x2), where P= pressure,

x = extent of decomposition. Which one of the following statements is true: 
(a) KP increases with increase of P 
(b) KP increases with increase of x 
(c) KP increases with decrease of x 
(d) KP remains constant with change in P and x 
19. If 'I' is the intensity of absorbed light and ‘C’ is the concentration of AB for the photochemical process AB+hv → AB* , the rate of formation of AB* is directly proportional to : 
(a) C 
(b) I 
(c) I2 
(d) C.I 

20. Saturated solution of KNO3 is used to make ‘salt-bridge’ because : 
(a) Velocity of K+ is greater than that of NO3- 
(b) Velocity of NO3-is greater than that of  K+ 
(c) Velocities of both K+and NO3-are nearly the same 
(d) KNO3 is highly soluble in water. 

21. For a sparingly soluble salt APBq , the relationship of its solubility product (LS) with its solubility (S) is : 
(a) LS=S(p+q).pp.qq 
(b) LS=S(p+q).pq.qp 
(c) LS=Spq.pp.qq 
(d) LS=Spq.p.q(p+q) 

22. The correct order of acidity is : 
(a) HClO < HClO2 < HClO3 < HClO4 
(b) HClO4 < HClO3  < HClO2 < HCLO 
(c) HClO < HClO4 < HClO3 < HClO2 
(d) HClO4 < HClO2 < HClO3 < HClO 

23. The reaction, 3ClO(aq)- → ClO3(aq)- + 2Cl(aq)- is an example of : 
(a) Oxidation reaction 
(b) Reduction reaction 
(c) Disproportionate reaction 
(d) Decomposition reaction 

24. The number of s-s bonds in sulphur trioxide timer (S3O9) is : 
(a) Three 
(b) Two 
(c) One 
(d) Zero 

25. The common features among the species CN-, CO and NO+ are : 
(a) Bond order three and isoelectronic 
(b) Bond order three and weak field ligands 
(c) Bond order two and acceptors 
(d) Isoelectronic and weak field ligands. 

26. The chemical composition of ‘slag’ formed during the smelting process in the extraction of copper is : 
(a) Cu2O + FeS 
(b) FeSiO3 
(c) CuFeS2 
(d) Cu2S + FeO 

27. In the standardization of Na2S2O3 using K2Cr2O7 by iodometry, the equivalent weight of K2Cr2O7 is: 
(a) (molecular weight)/2 
(b) (molecular weight)/6 
(c) (molecular weight)/3 
(d) Same as molecular weight 

28. The complex ion which has no ‘d’ electrons in the central metal atom is : 
(a) [MnO4]- 
(b) [Co(NH3)6]3+ 
(c) [Fe(CN)6]3- 
(d) [Cr(H2O)6]3+ 
29. The set representing the correct order of first ionization potential is : 
(a) K>Na>Li 
(b) Be>Mg>Ca 
(c) B>C>N 
(d) Ge>Si>C 

30. The correct order of hybridization of the central atom in the following species NH3, [PtCl4]2-, PCl5 and BCl3 is:

(a) dsp2,dsp3,sp2 and sp3 
(b) sp3,dsp2,dsp3,sp2 
(c) dsp2,sp2,sp3,dsp3 
(d) dsp2,sp3,sp2,dsp3 
The questions below (31-35) consist of an ‘Assertion’ in column 1 and the ‘Reason’ in column 2. Use the following key to choose the appropriate answer. 
(a) If both assertion and reason are CORRECT, and reason is the CORRECT explanation of the assertion. 
(b) If both assertion and reason are CORRECT, but reason is NOT the CORRECT explanation of the assertion. 
(c) If assertion is CORRECT, but reason is INCORRECT. 
(d) If assertion is INCORRECT, but reason is CORRECT.

	
      Assertion (column 1) 

31. Dimethylsulphide is commonly used for the reduction of an ozonide of an alkene to get the carbonyl compounds. 

32. Addition of bromine to trans-2-butene yields meso-2, 3-dibromobutane. 

33. Between SiCl4 and CCl4, only SiCl4 reacts with water. 

34. strongly acidic solutions, aniline becomes more reactive towards electrophilic reagents. 



35. In any ionic solid (MX) with Schottky defects, the number of positive and negative ions are same. 
	
	
      Reason (column 2) 

It reduces the ozonide giving water soluble dimethyl sulphoxide and excess of it evaporates. 


Bromine addition to an alkene is an electrophilic addition. 


SiCl4 is ionic and CCl4 is covalent. 


The amino group being completely protonated in strongly acidic solution, the lone pair of electrons of the nitrogen is no longer available for resonance. 

Equal numbers of cation and anion vacancies are present. 


MAINS
Time : Two hours                                                                Max. Marks : 100 
______________________________________________________________________ 

1. Compound (X) on reduction with LiAIH4 gives a hydride (Y) containing 21.72 hydrogen along with other products. The compounds (Y) reacts with air explosively resulting in boron trioxide. Identify (X) and (Y). Give balanced reactions involved in the formation of (Y) and its reacton with air. Draw the structure of (Y). 

2. A metal complex having compositon Cr (NH3)4 CI2Br has been isolated in two forms (A) and (B). The form (A) reacts with AgNO3 to give a white precipitate readily soluble in dilute aqueous ammonia, whereas (B) givens a pale yellow precipitate soluble in concentrated ammonia. Write the formula of (A) and (B) and state the hybridization of chromium in each. Calculate their magnetic moments (spin-only value). 

3. Starting from SiCI4, prepare the following in steps not exceeding the number given in parentheses (give reactions only): 
(i) Silicon                                                               (1) 
(ii) Linear silicone containing methyl groups only            (4) 
(iii) Na2SiO3                                                            (3) 

4. Hydrogen peroxide solution (20 ml) reacts quantitatively with a solution of KMnO4(20 ml) acidified with dilute H2SO4. The same volume of the KMnO4 solution is just decolourised by 10 mL of MnSO4 in neutral medium simultaneously forming a dark brown precipitate of hydrated MnO2. The brown precipitate is dissolved in 10 ml of 0.2 M sodium oxalate under boiling condition in the presence of dilute H2SO4. Write the balanced equations involved in the reactions and calculate the molarity of H2O2. 

5. How would you synthesise 4-methoxyphenol from bromobenzene in NOT more than five steps? State clearly the reagents used in each step and show the structures of the intermediate compounds in your synthetic scheme. 

6. Cyclobutyl bromide on treatment with magnesium in dry ether forms an organometallic (A). The organometallic reacts with ehtanal to give an alcohol (B) after mid acidification. Prolonged treatment of alcohol (B) with an equivalent amount of HBr gives 1-bromo-1-methylcyclopentane (C). Write the structures of (A), (B) and explain how (C) is obtained from (B). 

7. Aspartame, an artificial sweetener, is a peptide and has the following structure: 
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(i) Identify the four functional groups. 
(ii) Write the zwitterionic structure. 
(iii) Write the structures of the amino acids obtained from the hydrolysis of aspartame. 
(iv) Which of the two amino acids is more hydrophobic? 

8. An alkene (A) C16H16 on ozonolysis gives only one product (B) C8H8O. Compound (B) on reaction with NaOH/I2 yields sodium benzoate. Compound (B) reacts with KOH/NH2NH2 yielding a hydrocarbon (C) C8H10. Write the structures of compounds (B) and (C). Based on this information two isomeric structures can be proposed for alkene (A). Write their structures and identify the isomer which on catalytic hydrogenation (H2/Pd – C) gives a racemic mixture. 
9. The compression factor (compressibility factor) for one mole of a Van der Waals gas at 0oC and 100 atmospheric pressure is found to be 0.5. Assuming that the volume of a gas molecule is negligible, calculate the Van der Waals constant a. 

10. The rate of first-order reaction is 0.04 mol litre–1 s–1 at 10 minutes and 0.03 mol litre–1  s–1  at 20 minutes after initiation. Find the half-life of the reaction. 

11. A white substance (A) reacts with dilute H2SO4 to produce a colourless gas (B) and a colourless solution (C). The reaction between (B) and acidified K2Cr2O7solution produces a green solution and a slightly coloured precipitate (D). The substance (D) burns in air to produce a gas (E) which reacts with (B) to yield (D) and a colourless liquid. Anhydrous copper sulphate is turned blue on addition of this colourless liquid. Addition of aqueous NH3 or NaOH to (C) produces first a precipitate, which dissolves in the excess of the respective reagent to produce a clear solution in each case. Identify (A), (B), (C), (D) and (E). Write the equations of the reactions involved. 

12. (a) Identify (A), (B), (C), (D) and (E) in the following schemes and write their structures : 
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(b) Identify (X), (Y) and (Z) in the following synthetic scheme and write their structures. Explain the formation of labeled formaldehyde (H2C*O) as one of the products when compound (Z) is treated with HBr and subsequently ozonolysed. Mark the C* carbon in the entire scheme. BaC*O3 + H2SO4 --> (X) gas [C* denotes C14]
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13. When 1-pentyne (A) is treated with 4 N alcoholic KOH at 175oC, it is converted slowly into an equilibrium mixture of 1.3% 1-pentyne (A), 95.2% 2-pentyne (B) and 3.5% of 1, 2-pentadiene (C). The equilibrium was maintained at 175oC. Calculate theGo for the following equilibria : 
      B  A                      G1o = ? 
      B  C                      G2o = ? 

From the calculated value of  G1o and  G2o indicate the order of stability of (A), (B) and (C). Write a reasonable reaction mechanism showing all intermediates leading to (A), (B) and (C). 

14. The standard potential of the following cell is 0.23 V at 15oC and 0.21 V at  35oC. 
             Pt | H2(g) | HCI(aq) | AgCI(s) | Ag(s) 

(i) Write the cell reaction. 
(ii) Calculate the Ho and So for the cell reaction assuming that these quantities remain unchanged in the range 15oC to 35oC. 
(iii) Calculate the solubility of AgCI in watr at 25oC. 

Given : The standard reduction potential of the Ag+ (aq)/Ag(s) couple is 0.80 V at 25oC. 

15. The vapour pressure of two miscible liquids (A) and (B) are 3000 and 5000 mm of Hg respectively. In a flask 10 moles of (A) is mixed with 12 moles of (B). However, as soon as (B) is added, (A) starts polymerizing into a completely insoluble solid. The polymerization follows first-order kinetics. After 100 minutes, 0.525 mole of a solute is dissolved which arrests the polymerization completely. The final vapour pressure of the solution is 400 mm of Hg. Estimate the rate constant of the polymerization reaction. Assume negligible volume change on mixing and polymerization and ideal behavior for the final solution. 
