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SAMPLE PAPER
Class XI
Time: 3 hours                                                                                             M.M-70

General instructions:

1. All questions are compulsory

2.  Marks for each question are indicated against each

3. Question nos. 1-8 are very short answer questions and carry one mark each. Answer these questions in one word or about one sentence each.

4. Question nos. 9-18 are short answer questions and carry 2 marks each. Answer these questions in about 30 words each.

5. Question nos. 19-27 are short answer questions and carry 3 marks each. Answer these questions in about 40 words each.

6. Question nos. 28-30 are long answer questions and carry 5 marks each. Answer these questions in about 70 words each.

7. Use log table if necessary, use of calculators is not allowed.

                                                                                                                                                                                         

1. What does a mole represent?

2. Why 4s orbital is filled earlier to 3d orbital?

3. Locate the position of element with atomic number 33.

4. Define Charles law.

5. What is the entropy change when a liquid vaporizes?

6. What is the conjugate acid of NH3?
7. Which out of the two- lithium or sodium forms nitrides?

8. What effect does branching of an alkane has on its boiling point?

9. How many grams of NaOH should be dissolved to make 100 ml of 0.15 M NaOH solution?

10. (a.) why Rutherford’s model was discarded?

(b.) write the electronic configuration of S2-
11. The reaction of NH2 CN(s) with oxygen was affected in a bomb calorimeter and ∆U was found to be -742.7 Kj/mol of cyanamide at 298 K. calculate enthalpy change for the reaction NH2CN(s)+3/2 O2 (g)         N2 (g) + CO2 (g)+H2O(l)
OR

Calculate the enthalpy change for the reaction:-

H2 (g) +Cl2 (g)            2HCl (g)
Given that bond energies H-H, Cl-Cl and H-Cl bonds are 433,244 and 431Kj/mol respectively

12. Write the equilibrium constant for the reaction :
(a) Fe3+(aq) + 30H- (aq)                              Fe(OH)3 s

(b) Cu(NO3)2  (s)                    2CuO (s) + 4NO2(g) + 02 (g)

       

13. Why is Li2CO3 decomposed at a lower temperature whereas Na2CO3 is decomposed at a higher temperature?

14. Acount for the following.-

(i) Na and K impart colour to the flame but Mg does not.

(ii) Lithium is the best reducing agent in aqueous solution?

15. (a) What is inert pair effect? Give one example.
(b) Why is CO2 gas whereas SiO2 is solid?
16. (a) Which of the following carboanion is more stable?
(i) (CH3)3CCH2Ɵ
(ii) CH3CƟHCH2CH3 
(iii) CH3CH2CH2Ɵ
(b) Draw the resonating structures for SO3.
17. explain the following

(a) CCl4 does not give white precipitate with silver nitrate solution on heating. Why?

(b) Why is O2NCH2O- is expected to be more stable than CH3CH2O-
18. complete the following

(a)CH3Br + Mg            dry ether
(b) 2CH3CH2I + Na    dry ether



19. The kinetic energy of an electron is 4.55x10-25 J. the mass of electron 9.1x10-31 Kg. Calculate velocity, momentum and the wavelength of the electron?

20. Give reasons:        

(a) Size of cation is always smaller than the parent atom.

(b) Ionization enthalpy of nitrogen is greater than that of oxygen.
(c) Electron gain enthalpies of beryllium and magnesium are positive.

21. What will be the pressure exerted by mixture of 3.2 g of methane and 4.4 g of carbon dioxide contained in a 9 dm3 flask of  27o C.

22. What are factors responsible for spontaneity of reaction .Write in brief?

23. The pH of 0.1 M solution of HCNOƟ is 2.34. Calculate the ionization constant for the acid and its degree of ionization in the solution.
24.       (a) Identify the substance oxidized and reduced:

               N2H4 + 2H202                       N2 + 4H2O
(b) Calculate the oxidization No. of Carbon in CH3CH2OH

(c) Balance the following:
MnO4–+Fe2+                       Mn2++Fe3+
                                          (Acidic medium)

                         OR

(a) Balance the following equation

                      Fe2++Cr2O72- → Fe3++ Cr3+

(b) What is salt bridge. Write its application also

25. (a) Give two properties of Water which are due to Hydrogen bonding.

(b) Explain the Structure of H2O2.

26. An org. compound contain 69% carbon and 4.8% Hydrogen, the remainder being oxygen, Calculate the masses of carbon dioxide and water produced when 0.20 g of this compound is subjected to complete combustion.
27. (a) What do you mean by BOD?
(b) Give difference between classical smog and photo chemical smog.

28. Give reason:

(a) Concentrated HNO3 can be transported in aluminium containers.

(b) Graphite is used as lubricant.
(c) A mixture if a dil. NaOH and aluminuim piece is used to open holes.

(d) Carbon shows catenation but silicon does not.

(e) Tin (II) is a reducing agent but Pb(II) is not.

                                                OR
A certain salt(X) gives the following results

(b) Its aqueous solution is alkaline to litmus.
(c) It swells up to glassy material (Y) on strong heating.

(d) When concentrated H2SO4 is added to hot solution of X, white crystals of an acid Z separates out.

(e) Write equations for ii and iii. Also identify X, Y, Z.                                                                                            

29. (a) i) How many sigma and Pi bonds are present in 
                          CH2=CH—C≡CH
           ii) Why H2+ is more stable than H2Ɵ?

           iii) Why is B2 molecule paramagnetic?

     (b) Discuss orbital structures of following molecules on the basis of hybridization

            i) BH3
           ii) C2H2
                                       OR

a) on the basis of VSEPR theory explain shapes of following

i) NH3
ii) H2O

b) Which of the two NH3 or NF3 has higher dipole moment?

c) Why N2 is more stable than O2?

d) Why is ethyl alcohol miscible with water?

30. a) Why terminal alkynes are acidic in nature?

b) Write IUPAC name of following

             CH3—C—CH2—COOH
                         ║
                         O

c) Write the following conversions

  i) Propene to 2-3 Dimethyl butane

ii) Ethane to Ethyne

iii) Benzene to Benzene sulphonic acid

                                        OR

a) write short notes on 

i) Wurtz reaction

ii) Markonikoff’s rule

iii) Freidel crafts alkylation

b) A hydrocarbon Y decolourizes bromine water. On ozonolysis it gives 3-methyl butanal and formaldehyde. Give the name and formula of the compound.

c) Why is benzene extraordinary stable though it contain 3 double bonds?
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	Marking Scheme(Session –Ending Question paper XI)
Value Points
 6.022 x 1023 
Energy of 4s is less than that of 3d, as n+l for 4s is 4+0=4 

                         and for 3d, n+l = 3+2 = 5

Period – 4 and group -13

At constant pressure, volume of a given mass of a gas increases or 

     decreases by 1/273 of it’s volume at 00 C for every 10 rise 

     or fall in temperature. 

Positive or increases.

NH4+
Lithium 

Branching of an alkane decreases it’s boiling point.

 Molarity = WB/MB x 1000/vol. of sol. in ml.

      MB = 23+16+1 = 40

      WB = 0.15 x 40 x 100/1000 = .6g

(a) Because it couldn’t explain the stability of atom.

          (b) 1s2 2s2 2p6 3s2 3p6

∆ng = 2-3/2 = ½
          ∆H =  ∆v+∆ng RT

        Correct substitution of values

        Correct answer -741.5 kg/ -741505

                                   OR

         ∆rH=£B.E of H-H - £B.E of product

                =[B.E of H-H – B.E of cl-cl]

                =[2 x B.E of H-Cl bond]

Correct substitution

Correct Answer= -185KJ.

Kc =      1   .

[Fe][OH]    

 Kc =  [NO2(g)]4[O2(g)]

Lithium is less electropositive than sodium

Lithium is smaller in size , thus lattice enthalpy of Li2CO3 is less

Due to small size if Na and K, less energy required for the excitation of e-, whereas in Mg atom, due to small size, large amount ofenergy is required which is not possible in Bunsen flame.

Due to most negative reduction potential.

The reluctance of valence s-electrons to participate in bond formalin.

E.g:- In gp 13 stability of  +1 oxidation state increases down the group.

 As carbon can form π bond thus forms molecules of type O=C=O and exist as gas

  Whereas Si cannot form π bond so forms 3-dimensional network structure.

CH3CH2CH2
[image: image1.png]



Because CCl4 is covalent and cannot give chlorine ion in solution.

Because of electron withdrawing nature of NO2
CH3CH2MgBr

CH3CH2CH2CH3 + 2NaI

K.E= ½ mv2
    V=√(2K.E/m)

       = √(2 x 4.55 x 10-25)/(9. 1 x 10-31)

                   103 m/s

Momentum, =mv

         =9.1 x 10-31 x 103

            = 9.1 x 10-28 kg m/s

  Wavelength, λ= h/mv

              = 6.629 x 10-34             .
                 9.1 x 10-31 x 103
            =7.28 x 10-7  m

Because of less number of protons in cation than in parent atom, the effective nuclear charge is more in cation than in parent atom.

Because nitrogen has exactly half filled electronic configuration 

                                                                    i.e 1s22s22p3
Because they have stable configuration         

                                               P = nRT

                                                       V

    PCH4  =  (WCH4.RT)/CH4 ..V)
     PCH4 = 3.2  x  0.0821 x 300  = 0.55 atm     

16 9

     PCO2 = 4.4 x 0.0821 x 300 = 0.27 atm

44 9    

        Total pressure = PCH4+PCO2

                            =0.55+0.27=0.82 atm

Enthalpy change,

        1) ∆H = +ve    , favourable

        2) ∆H= -ve       , unfavourable

Enthalpy change

            ∆S = +ve        favourable

           ∆S = -ve          unfavourable

     ∆G=∆H-T∆S

    On the whole if ∆G is –ve the reaction is spontaneous

HCNO↔H+ + CNO-
pH=2.34=-log[H+]

[H+]=Antilog3.86= 4.57 x 10-3 M

[CNO-]=[H+]=4.57 x 10-3 M

Ka= (4.57 x 10-3 )( 4.57 x 10-3 )
                          0.1

              =2.09 x 10-4
α=√( Ka/c)  =  √{2.09 x 10-4)0.1)}

                       = 0.0457

  Substance oxidised   N2H4
  Substance reduced    H2O2
         C2xH6+1O-2

                  2x+6-2=0

              x=-2

Balancing can be done by any method

  8H++MnO4-+5Fe2+ → Mn2++4H2O+5Fe3+
                            OR

      Fe2++Cr2O72-+H+→Fe3++Cr3++H2O

               Oxidation no. inc by

              |¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯↓

            Fe2++Cr26+O72-+H+→Fe3++Cr3++H20

                        |                                ↑
                           Oxidation no. dec. by €˳ for 2 atoms

      6Fe2++Cr2O72-+14H+→6Fe3++2Cr3++7H2O

 Correct answer

(i) It exist as liquid at room temperature

(ii) Its boiling point is high 

H2O2 has a non planar structure

The O-H bond are on different planes thus the structure of H2O2 is like open book.
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%age of carbon = 12  x  Mass of CO2 formed x 100

44 mass of compound

Mass of CO2 formed = 69 x 44 x 0.20 = 0.506 g

                                        12 x 100

%age of hydrogen = 2 . x  Mass of water formed x 100

                  18   Mass of compound

Mass of  H2O formed = 4.8 x 18 x 0.20 = 0.0864 g 

                                           2 x 100

The amount of oxygen consumed by micro organism in decomposing organic waste of sewage water.

Photochemical smog
(i)It is formed as the result of photochemical decomposition of nitrogen dioxide and chemical reaction involving hydrocarbons.

(ii)It takes place during dry warm season in presence of sunlight 

(iii)It is oxidising in nature.

Classical Smog

(i) It is formed due to condensation of SO2 vapours on particles of carbon in cold climate

(ii) It is generally found during winter when there is severe cold\

(iii)It is reducing in nature

         (Any Two)

Because HNO3 reacts with aluminium to form a thin film of aluminium oxide on its surface  which protects it from further reaction 

    2Al(s) + 6HNO3(conc.)→Al2O3(s) + 6NO2(g) + 3H2O(l)

Graphite has layered structure which are held by weak vander waals forces thus graphite cleanes easily between the layers. Therefore, it is very soft and slippery that’s why it is used as lubricant.

NaOH reacts with Al to evolve H2 gas Thus the pressure of the gas produced can be used for clogged drains.

  2Al(s) + 2NaOH(aq.) + 2H2O(l)→2NaAlO2(aq.) + 3H2(g)

Because carbon is small in size and form C-C strong bond it can also form Pπ-Pπ multiple bond also.

Due to inert pair effect Pb2+ is more stable than Pb4+  whereas Sn4+ is more stable than Sn2+ thus Sn2+  is a good reducing agent and Pb2+  is not.

                                              OR

X→Na2B4O7

Y→NaBO2 + B2O3
Z→H3BO3
Na2B4O7.10H2O→ Na2B4O7→2NaBO2 +B2O3
Glassy bead

Na2B4O7.10H2O + H2SO4→4H3BO3 + Na2SO4 + 5H2O

(i) No. of  σ bonds= 7

    No. of π bonds=3

(ii) Both the ions have the same bond order (O.S) but they differ in their configuration

  H2+ ion =[ σ1s]1
  H2- ion = [σ1s]2[σ*1s]1

Since H2- ion has an electron in the * bonding molecular orbit it is therefore, less stable.

(iii) B2:[ σ1s]2[σ*1s]2[σ2s]2[π2px]1[π*2py]1
Since B2 has two unpaired electron thus it is paramagnetic

(i) correct structure, Hybreidisation

(ii) correct structure, Hybridisation

                   OR

(a) correct shapes

(b) NH3
(c) N2 has bond order 3 whereas has O2 Thus due to more BO of N2,it is more stable

(d) Because of hydrogen bonding

Hybridisation of C in, C≡C is sp

Due to more s-character of the C-H bond of 1-alkyne 

3- ketobutanoic acid

                                                 HBr

(i) CH3-CH=CH2→CH3-CH-CH3__Dry ether     CH3-CH-CH-CH3
                                         |                 Na                        |      |

                                        Br                                          CH3 CH3              

                    Br2/Ccl4

CH2=CH2-          →Br-CH2-CH2-Br___ KOH(alc)→ CH2=CHBr→HC≡CH
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                                                                OR

Wurtz rxn:- Alkanes are produced by heating an alkylhalide with Na metal in dry ether solution

                                       Dry Ether

CH3Br + 2Na + BrCH3        →CH3CH3 + 2NaBr

During the addition across unsymmetric multiple bond, the –ve part of the attacking reagent joins with the carbon atom which carries lesser no. of H atoms and +ve  part goes to the carbon atom with more H atoms.

CH3CH=CH2 + HBr→CH3-CH-CH3+CH3-CH-CH2
                                              |                       |       |

                      Br                     H     Br

                                  (Major product)

Substitution by alkyl gp.
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H2C=C-CH2-CH-CH3
          |           |

         H         CH3
4- Methylbut-1-ene

Due to resonance
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