
CHEMISTRY SAMPLE PAPER  

CLASS 12 
General Instructions:  

Read the following instructions carefully.  

a) There are 33 questions in this question paper. All questions are compulsory.  

b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage-based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each.  

c) Section B: Q. No. 17 to 25 are short answer questions and carry 2 marks each.  

d) Section C: Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

 e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

 f) There is no overall choice. However, internal choices have been provided.  

g) Use of calculators and log tables is not permitted. 

 

                                    SECTION A (OBJECTIVE TYPE) 
1. Read the passage given below and answer the following questions:  (1*4=4) 

The following questions are multiple choice questions. Choose the most appropriate answer: 

Both alcohols and phenols contain a hydroxylgroup, but phenols are more acidic than 
alcohols. The reason being that the phenoxide ion left after the removal of a proton is 
resonance stabilized while alkoxide is not. Therefore, phenols dissolve in aqueous sodium 
hydroxide but alcohols do not. However, both are weaker acids than carbonic acid and 
hence do not decompose aqueous NaHCO3 solution evolving CO2. The presence of 
electron-donating groups in thebenzene ring decrease the acid strength while the presence 
of electron withdrawing groups in the benzene ring increase the acid strength of phenols the 
relative strength of o-, m- and p- substituted phenols, however, depends upon a combination 
of inductive and resonance effects of the substituent. 

Alcohols are very weak acids even weaker than water. Because of the +I effect of the alkyl 
groups; the acidic strength of alcohols decreases in the order: 1° alcohol > 2° alcohol > 3 
alcohol. 

 

i. The correct order of reactivity of 1, 2 and 3 alcohols towards sodium metal is  
a. 1° 2° > 3° 
b. 1° > 3 > 2 
c. 3° > 2° > 1°  
d. 2 > 1° > 3 

ii. Which of the following is the strongest acid? 
a. FCH2CH2CH2OH 
b. FCH2CH2CH2OH 
c. CH2CH2CHFCH2OH 



d. CH3CH2CF2CH2OH 
iii.   The acidic strength decreases in the order 

a. p-Nitrophenol > m-Nitrophenol > o-Nitrophenol 
b. p-Nitrophenol > o-Nitrophenol> m-Nitrophenol 
c. m-Nitrophenol > -Nitrophenol > p-Nitrophenol 
d. o-Nitrophenol > m-Nitrophenol> p. Nitrophenol 

 

iv. Which of the following is the strongest acid? 
a. o-Fluoro phenol  
b. o chloro phenol 
c. o-Bromo phenol  
d. o-lodo phenol.  

 
OR 

iv. The strongest acid among the following is 
a. o-Methoxy phenol  
b. p-Methoxy phenol  
c. m-Methoxy phenol  
d. Phenol 

2. Solid surface has the tendency to attract and retain the molecules of the phase with 
which it comes in contact. The process in which molecular species are accumulated at 
the surface rather than in the bulk of a solid or liquid phase is termed as adsorption, e.g. 
water vapours on silica gel, H, O, NH, on activated charcoal. 
The surface particles of the absorbent are not surrounded by atoms or molecules of their 
kind on all sides and hence they possess unbalanced or residual attractive forces 
responsible for adsorption. These forces attract the adsorbate particles on its surface. 
The extent of adsorption increases with increase of surface area per unit mass of the 
adsorbent at a given temperature and pressure. 
 
During adsorption, there is always decrease in surface energies. This decrease in 
surface energy appears as heat, therefore adsorption is an exothermic process, i.e. H of 
adsorption is always negative. 
As the molecules of the gas are held on the surface of the solid adsorbent hence, 
entropy decreases (because their freedom of movement become restricted), i.e. AS is 
alsonegative. 
As G = H – TS, for the process of adsorption 
to occur, G must be negative. As S is negative,G can be negative only ifH is negative 
and 
H>TS in magnitude. As the adsorption proceeds, AH becomes less and less negative, 
ultimately H becomes equal to TS and G becomes zero. At this state, equilibrium is 
attained. The adsorption in which accumulation of gas on the surface of a solid occurs on 
account of Weak van der Waals' forces is called physical adsorption or physisorption. It 
is also called as van der Waals' adsorption. The adsorption in which gas molecules or 
atoms are held to solid surface by chemical bonds is called chemical adsorption or 
chemisorption.   (1*4=4 marks) 
 
Choose the correct answer out of the following choices.  
a) Assertion and reason both are correct statements and reason is correct explanation 
for assertion.  



b) Assertion and reason both are correct statements but reason is not correctexplanation 
for assertion.  
c) Assertion is correct statement but reason is wrong statement.  
d) Assertion is wrong statement but reason is correct statement. 
 
a. Assertion Adsorption is not a surface phenomenon. 

Reason Adsorption is an exothermic process. 
 
Or 

 
Assertion The molecules on the surface have higher energy.  
Reason During adsorption, the surface of solid is in a state of stress. 
 
 

b. Assertion The enthalpy of physisorption is greater than chemisorption. 
Reason Molecules of adsorbate and adsorbent are held by van der Waals' forces in 
physisorption and by chemical bonds in chemisorption 
 

c. Assertion For adsorption,G is negative  
Reason Adsorption is an exothermic process accompanied by decrease in 
randomness. 
 

d. Assertion Physical adsorption of molecules on the surface requires activation 
energy. 
Reason In adsorption, sometimes the bonds of adsorbed molecules are broken. 

Following questions (No. 3 -11) are multiple choice questions carrying 1 mark each: 

3. Conductivity of 0.00241 M acetic acid s 7.896 x 10 −5 S cm, calculate its molar conductivity(in S 
cm-1 mol-1) 

a. 3.276 
b. 32.76 
c. 327.6 
d. 0.3276 

 
4. Most common types of secondary structures of proteins are? 

a. α− helix and β− helix structures 
b. α− helix and β− pleated structures 
c. right- and left-hand twisted structures 
d. globular and fibrous structures 

OR 

Which one of the following is a reducing sugar? 
a. Glucose 
b. Starch 
c. Cellulose 
d. Sucrose 

5. Which of the following shows positive deviation from Raoult's law? 
a. C6H6 and C6H5CH3 
b. C6H6 and CCl4 
c. CHCl3 and C2H5OH 



d. CHCl3 and CH3COCH3 

 

6. The melting point of copper is higher than that of zinc because: 
a. the s, p as well as d-electrons of copper are involved in metallic bonding. 
b. the atomic volume of copper is higher 
c. the d-electrons of copper are involved in metallic bonding 
d. the s as well as d-electrons of copper are involved in metallic bonding 

 
OR 

Which of the following is diamagnetic ion? 
a. Zn2+ 
b. Ni2+ 
c. Co2+ 
d. Cu2+ 

7. Amides may be converted into amines by reaction named after 
a. Perkin 
b. Claisen 
c. Hoffmann 
d. Kolbe 

 OR  

Which of the following exists as zwitter ion? 
a. p-Amino phenol 
b. salicylic acid 
c. sulphanilic acid 
d. Ethanolamine 

8. Which of the following ligands form a chelate? 
a. Acetate 
b. Oxalate 
c. Cyanide 
d. Ammonia 

OR  

The IUPAC name of the coordination compound K3 [Fe (CN)6] is: 
a. Potassium hexacyanoferrate (II) 
b. Potassium hexacyanoferrate (III) 
c. Potassium hexacyanoiron (II) 
d. Tripotassium hexacyanoiron (II) 

9. Which of the following ions will exhibit colour in aqueous solutions? 
a. La3+(z = 57) 
b. Ti3+(z = 22) 
c. Lu3+(z = 71) 
d. Sc3+(z = 21) 



10. A compound A having molecular formula C4H9Br on reaction with alcoholic KOH gives a 
compound B. Bromination of B gives compound C. compound C on treatment with soda lime 
gives a gaseous compound D. The gas D when passed through ammonical silver nitrate solution 
forms white precipitate. Identify A, B, C and D and write the reactions involved. 
 

11. Which of the following will show Schottky defect? 
a. CaF2 
b. ZnS 
c. AgCl 
d. CsCl 

In the following questions (Q. No. 12 - 16) 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 correct explanation for 
assertion.  

b) Assertion and reason both are correct statements but reason is not correct explanation for 
assertion.  

c) Assertion is correct statement but reason is wrong statement.  

d) Assertion is wrong statement but reason is correct statement. 

12. Assertion Vitamin D can be stored in our body. 
ReasonVitamin D is fat soluble vitamin. 

13. AssertionSF6 cannot be hydrolysed but SF4 can be. 
ReasonSix F-atoms in SF6 prevent the attack of H2O on sulphur atom Of SF6. 

14. Assertion When NaCl is added to water, a depression in freezing point is observed. 
Reason The lowering of vapour pressure of a solution causes depression in the freezing point. 
 
OR  

Assertion When methyl alcohol is added to water, boiling point of water increases. 
Reason When a volatile solute is added to a volatile solvent elevation in boiling point is 
observed. 
15. AssertionCarboxylic acids have higher boiling points thanalkanes. 

Reason Carboxylic acids are resonance hybrids.  
16. Assertion: Ethers behave as bases in the presence of mineral acids.  

Reason: It is due to the presence of lone pair of electrons on the oxygen. 

                                                 SECTION B              
The following questions, Q. No 17 – 25 are short answer type and carry 2 marks each 

17. Haloarenes are less reactive than haloalkanes towards nucleophilic substitution reaction. Why? 
OR  

How do you convert: 
(i) Chlorobenzene to biphenyl 
(iii) 2-bromobutane to but-2-ene? 
 



18. A 5% solution (by mass) of cane sugar in water has freezing point of 271K. Calculate the 
freezing point of 5% glucose in water if freezing point of pure water is 273.15 K. 

19. Using valence bond approach, deduce the shape and magnetic character of [Cr (NH3)6]3+ 
 
OR  

For the complex [Fe(H2O)6] +3, write the hybridisation, magnetic character and spin of the complex. 
(At. number: Fe = 26) 

 

20. For a general reaction A → B, plot of concentration of A vs time is given in Fig. Answer 
the following question on the basis of this graph. 
(i) What is the order of the reaction? 
(ii) What is the slope of the curve? 
(iii) What are the units of rate constant? 

 
OR  

A reaction is second order with respect to a reaction. How is the rate of reaction affected if the 
concentration of the reactant is :  
(a) doubled 
(b) reduced to 1/2? 
 

21. A first order reaction takes 10 minutes for 25%decomposition. Calculate half-life period 
of the reaction. (Given: log 2 =0.3010, log 3 = 0.4771, log 4 = 06021) 

22. write the mechanism of hydration of ethene to ethanol. 
23. Give the formula and describe the structure of a noble gas species which is isostructural 

with: ICl4− 
24.  

a. What happens when ethyl chloride is treated with aqueous KOH? 
b. What is racemic mixture? give an example. 

25. A compound forms hexagonal close-packed structure. What is the total number of voids 
in 0.5mol of it. How many of these are tetrahedral voids?  

                                                      SECTION C 
Q.No 26 -30 are Short Answer Type II carrying 3 mark each. 

26. Give reason for the following 
a. Transition elements known to form interstitial compound 
b. Cu+ ion is unstable in aqueous solution 
c. Highest fluoride of Mn is MnF4 whereas highest oxide is Mn2O7.  

OR 



a. d block elements exhibit more oxidation state than f block. 
b. The enthalpy of atomization of transition elements are high. 
c. Most of the transition metal ions exhibit paramagnetic behaviour. 

 
27. Arrange the following in increasing order of properties specified 

a. Aniline, ethanamine, 2-ethylethanamine (solubility in water)   
b. Ethanoic acid, ethanamine, ethanol (boiling point)   
c. Methanamine, N, N- dimethylmethanamine and N- methylmethanamine (basic 

strength in aqueous phase) 

OR 

Given the chemical tests to distinguish between the following pairs of compounds: 
(i) Methylamine and Dimethylamine 
(ii) Aniline and N – Methylamine 
(iii) Aniline and benzylamine 
 

28. An element crystallizes in a structure having fcc unit cell of an edge length 200 pm. Calculate the 
density (in g cm−3) if 200 grams of it contains 24×1023 atoms. 

29. Define the following terms: 
(i) Glycosidic linkage 
(ii) Invert sugar 
(iii) Oligo saccharides 

30. Arrange the following in order of property indicated for each set: 
a. F2, Cl2, Br2, I2 - increasing bond dissociation enthalpy. 
b. HF, HCl, HBr,HI - increasing acid strength. 
c. O, S, Se, Teincreasing order of electron gain enthalpy   

 

                                                      SECTION D 
Q. No 31 to 33 are long answer type carrying 5 marks each. 

31. (i) Answer the following questions:   (2+3) 

a. write the balanced equation for reaction of cu with conc HNO3 
b. draw the shape of BrF3 

(ii) Give reason  

a. Unlike xenon, no distinct chemical compound of helium is known. 
b. Noble gases have comparatively large atomic size 

 
OR 
 

(i) Answer the following questions: :                                  (2+3) 
a) Arrange the following in the increasing order of acidic strength 

           H2O, H2S, H2Se, H2Te 
b) Give the formula of the brown ring formed at the interface during the ring test 

for nitrate. 
(ii) A greenish yellow gas ‘A’ with pungent and suffocating odour, is a powerful 
bleaching agent. ‘A’ on treatment with dry slaked lime it gives bleaching powder. 
Identify ‘A’ and explain the reason for its bleaching action. Write the balanced 
chemical equation for the reaction of ‘A’ with hot and concentrated NaOH. 



32. An aromatic compound ‘A’ (Molecular formula C8H8O) gives positive 2, 4-DNP test. It 
gives a yellow precipitate of compound ‘B’ on treatment with iodine and sodium 
hydroxide solution. Compound ‘A’ does not give Tollens’s or Fehling’s test. On drastic 
oxidation with potassium permanganate it forms a carboxylic acid ‘C’ (Molecular formula 
C7H6O2), which is also formed along with the yellow compound in the above reaction. 
Identify A, B and C and write all the reactions involved.(5) 

 
    OR 
i. Write the reaction for aldol condensation of acetone and ethanal(2+3) 
ii. How would you carry the following conversion? 

a. Bromobenzene to benzoic acid 
b. Propene to propane-2-ol 
c. Phenol to benzoquinone 

 
33.  

i. State Raoult’s law.                                                                        (1+4) 
ii. Write the Nernst equation and emf of the following cells at 298 K:  

a. Al(s)/Al3+) Fe(s)|Fe2+(0.001M) ||H+ (1M) |H2(g)(1bar) | Pt(s) 
OR 

What is the relationship between Gibbs free energy of the cell reaction in a galvanic 
cell and the emf of the cell? When will the maximum work be obtained from a 
galvanic cell?(5) 
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General Instructions: 
Read the following instructions carefully. 
a) There are 33 questions in this question paper. All questions are compulsory. 
b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage 
based 
questions carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 
c) Section B: Q. No. 17 to 25 are short answer questions and carry 2 marks each. 
d) Section C: Q. No. 26 to 30 are short answer questions and carry 3 marks each. 
e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 
f) There is no overall choice. However, internal choices have been provided. 
g) Use of calculators and log tables is not permitted. 

Q1.Read the passage given below and answer the following questions:                                                        
(1x4-4 Marks) 
Molecular nitrogen N, comprises about 78% by volume of earth's atmosphere. It occurs as 
sodium nitrate, NaNO3, (chile saltpetre) and potassium nitrate, KNO3, (Indian saltpetre) in 
earth's crust. Since, nitrates are very soluble in water, so these are not wide spread in the 
earth'scrust. Nitrogen is also an important constituent of amino acids, proteins and nucleic 
acids in plants and animals.  
Behavior of nitrogen is different from rest of the elements because of the following reasons  
i) Smaller size, high ionization enthalpy, high electronegativity and absence of d-orbital 
(ii) It has a unique ability to form pr-pr multiple bonds with itself and with small sized atoms 
like Cand O as they have small size and high electronegativity. Heavier elements of this group 
do notform p╥-p╥ bonds as their atomic orbitals are so large and diffuse that they cannot 
haveeffective overlapping. 
Thus, nitrogen exists as a diatomic molecule (N2) with a triple bond (N≡N ) Consequently, 
itsbond enthalpy (941.4 kJ mol) is very high. R As and Sb form only single bonds as  
P-P, As-Asand Sb-Sb. Due to high bond enthalpy N is much less reactive than P Single N-N 
bond is weaker than single P-P bond due to high interelectronic repulsion of the non-bonding 
electrons, owing to small bond length. As a result, the catenation tendency is weaker in 
nitrogen. Hence, nitrogen exists as gas while phosphorus exists as solid. Nitrogen cannot form 



d╥-p╥ bond due to the absence of d-orbitals so it cannot expand its covalency beyond four as 
the heavier members can, e.g. R, P=-O or R, P=CH2 (R=alkyl group). 
The following questions (i-iv) are multiple choice questions. Choose the most 
appropriate answer: 
(i) The correct melting point order of hydrides of group 15 elements is 
(a) NH3>PH3<AsH3<SbH3 
(b) NH3> PH3> AsH3>SbH3 
(c) NH3<PH3<AsH3<SbH3 
(d) NH3<PH3> AsH3>SbH3 

OR 

In the above reaction and Brespectivelyare 
(a) NaNO3(aq), N2 (g) 
(b) NaNO2 (aq). H2 (g) 
(c) NaNO2 (aq), N2(g) 
(d) None of the above 

ii) Extra pure N2 can be obtained by heating 
(a) NH3 with CuO 
(c) (NH4)2Cr2O7 
(b) NH4 NO3 
(d) Ba(N3)2 

iii) Dinitrogen 
(a) is a colourless, odourless, tasteless andnon-toxic gas 
(b) has a very low solubility in water 
(c) is rather inert at room temperature 
(d) All of the above 

iv ) Give the products of the following  reactions 

I. Li+N2    
∆
→ 

I1. Mg + N2
                  ∆
�⎯⎯⎯⎯⎯� 

I1. N2(g)+H2 (g) 
773𝐾𝐾
�⎯⎯� 

Here, I, II and III refer to 



 
Q 2. .Read the passage given below and answer the following questions: 

Amines undergo a variety of reactions. They 
readily undergo alkylation on reaction with alkyl halides to give substituted 
amines. 
Aliphatic and aromatic primary and secondary amines react with acid chlorides, 
anhydrides and esters by nucleophilic substitution reaction. 
This reaction is considered as replacement of hydrogen atom of -NH2 or 
NH group by acyl group. This reaction is known as acylation. 
The reaction is carried out in the presence of abase stronger than amine like 
pyridine, whichremoves HCl so formed and shift theequilibrium towards right 
hand side. 
Primary amines on heating with chloroform andethanolic potassium hydroxide 
form isocyanidesor carbylamines which have foul smell. Thisreaction is called 
carbylamine reaction orisocyanide test. This reaction is used to testprimary 
amines. 
Primary, secondary and tertiary amines react differently with nitrous acid which is 
prepared in situ from a mineral acid and sodium nitrite Hence, this reaction is used 
to distinguish 1°, 2 and 3° amines. These can also be differentiated by using 
benzene sulphonyl chloride reagent. In these questions (Q.No. 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 correct 
explanation forassertion. 
b) Assertion and reason both are correct statements but reason is not correct 
explanation forassertion. 
c) Assertion is correct statement but reason is wrong statement. 



d) Assertion is wrong statement but reason is correct statement. 

i) Assertion: In acylation equilibrium reaction of amines shifts to the right hand 
side in the presence of pyridine. 
Reason : In the presence of strong base, HCl is removed and reaction shifts 
toward the right hand side. 

ii) Asertion:Aniline does not undergoalkylation and acetylation. 
Reason:Nitrogen of aniline acquirespositive charge in the presence of AlCl3 
iii) Asertion: Benzene diazonium salts aresoluble in water. 
Reason:They are covalent in nature, sothey are soluble in water. 
iv) Assertion Consider the given reaction, 

 
Reason :ß-amino alcohol is less reactivethan the starting amines. 
 
 

Multiple Choice Questions 
3. The correct order for the decreasing acidic strength of oxides of nitrogen is 
 

 
OR 
Gas X is obtained by the reaction of copperwith dilute nitric acid. The obtained 
gas is oxidized to brown gas Y, when reacts with oxygen. The gas Y is soluble in 
water and its aqueoussolution is Z. X Y and Z respectively are 

 
Q4.The IUPAC name of the compound 



 

 
Q5.  

 
Q6.  

 
Q7. 



 
8.  

 
9. 

 
10.  



 
Q11. 

 
Assertion-Reason 
In the following questions (Q.No. 12-16) a statement ofAssertion 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 correct 
explanation forassertion. 
b) Assertion and reason both are correct statements but reason is not correct 
explanation forassertion. 
c) Assertion is correct statement but reason is wrong statement. 
d) Assertion is wrong statement but reason is correct statement. 

Q12.  

Assertion : When non-volatile solute is addedto solvent, the vapour pressure of 
the solutiondecreases. 
Reason:As number of solvent moleculesescaping from the surface is reduced, 
thevapour pressure of the solution is also reduced 
Q13.Assertion : Electrophilic substitution reactions in haloarene occur slowly 
andunder drastic conditions. 

Reason: Haloarene are activated as compared to benzene. 

 
 



Q14. 
Assertion :  Ester hydrolysis is fast in thebeginning and becomes slow after 
sometime. 
Reason:  The rate of ester hydrolysisincreases with the increase in the amount of 
carboxylic acid produced. 
Q15. 
Assertion :   Conductance of a substanceincreases with decrease in resistance. 
Reason:   The inverse of resistance is calledconductance. 
Q16.  
Asertion: The angle of C-N-C in thetrimethylamine is 108°. 
Reason: There is unshared pair of electron in the trimethylamine which makes the 
angle  less than 109.5°. 
 
SECTION B 
The following questions, Q.No 17 – 25 are short answer type and carry 2 
marks each. 
Q17. Carry out the following conversion along with the reaction : 
Aniline to 3- nitrotoluene. 
Q. 18 Give reason on the following  

 
Q 19.  

 
Q20.  
What do you mean by inner orbital complexes and outer orbital complexes? 
Explain with examples. 
 



OR 
Write IUPAC name and the magnetic behavior of each one of the following 
complexes. 

 
Q21. Account for the following: 

(i) A colloid is formed by adding FeCl3 in excess of hot water. What will 
happen if excess sodium chloride is added to this colloid? 

(ii) Give the application of a Cottrell precipitator. 
Q22.  
Explain why propanol has higher boiling point than propan-2-ol . 
OR 
Write the mechanism of hydration of ethene to yield ethanol. 
Q23.  
Draw the structures of major monohalocompound products in each of 
thefollowing reactions 

 
Q 24. Answer the following 
 Write the balanced reaction for the preparation of Iron ( II ) chloride and Iron ( III)  from iron  
 
Q  25. Why is the vapour pressure of a solution of glucose in water lower than that 
of water? 
ang. 
OR 
Calculate the molality of 2.5 g ethanoic acid (CH3COOH) in 75 g of benzene. 
 
SECTION C 
Q.No 26 -30 are Short Answer Type II carrying 3 mark each. 



 
Q26. 

 
Q27. 

 
 28. Answer the following: 
i) Why is NH2 group of aniline acetylatedbefore carrying out nitration? Write the 
reactions involved. 
ii) How would you distinguish between thefollowing? 
(a) Ethylamine and diethylamine 
(b) Ethylamine and acetamide 
OR 
i) Write the equation for the synthesis of N,N-dinmethylaniline through the 
Hofmann's ammonolysis reaction. 
ii) Give reason for the following observations: 
a) Primary amines have higher boilingpoint than tertiary amines. 
(b) Amines are less acidic than alcoholsof comparable molecular mass. 
 
Q29. Write short notes on the following  

a) Invert sugar  b) Reducing sugar  
ii) Draw the structure of  alpha -D- glucose  
OR 
Answer the following 
i) Amino acids can be classified as and so on depending upon 
the relative position of amino group with respect to carboxyl group. Name the 
type of amino acids that form polypeptide chain in proteins. 

ii) alpha-helix is a secondary structure of proteins formed by twisting of 
polypeptide chain into right-handed screw, like structure. Name the type of 
interactions that are responsible for making the a-helix structure stable. 



iii) The presence of five-OH groups inglucose molecule is explained by the 
reaction of glucose with acetic anhydride.Write the corresponding reaction and 
name of the product. 
Q30. 

The rate constant for a first order reaction is 60s-1 How much time will it take to 
reduce the initial concentration of the reactant to its 1/16th value? 
 

 
 

Q.31 
i) Give reason for the following  

a) the enthalpy of atomization of transition metal is very high.  

b) Cr+2 is a stronger reducing agent than Fe+2 

ii) Explain the following trends in theproperties of the members of the 
firsttransition series. 
a) NH4OH solution on addition to CuSO4 solution gives blue colour. 
b) Mn+2 compounds more stable than Fe+2 towards oxidation to their +3 oxidation 
state. 
 

 

OR 

Give reason for the following . 
i) The halides of transition elements become more covalent with increasing 

oxidation state of the metal? 
ii) Cu+ does not exist in aqueous solution.  
iii) The atomic radii of second and third row transition series elements are 

almost similar.  



iv) E° value of Mn, Ni and Zn are morenegative than expected. 
v) Copper not replace hydrogen from acids. 

 
Q32. 

 
OR 

 
33. 

 
OR 

a) The conductivity of  0.001028 mole /L acetic acid is 4.95 x 10-5Scm-1 
. calculate the dissociation constant if E0 for acetic acid is 390 
Scm2mol-1. 

b) How molar conductivity of strong and weak electrolyte varies with 
dilution.                                           ( 3+2 ) 
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General Instructions:  
Read the following instructions carefully. 

a) There are 33 questions in this question paper. All questions are compulsory.  
b) Section A:  Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage 

based questions carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each.  
c) Section B: Q. No. 17 to 25 are short answer questions and carry 2 marks each.  
d) Section C: Q. No. 26 to 30 are short answer questions and carry 3 marks each.  
e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each.  
f) There is no overall choice. However, internal choices have been provided.  
g) Use of calculators and log tables is not permitted.  

 
SECTION A (OBJECTIVE TYPE)  

1.     Read the passage given below and answer the following questions:  

Both alcohols and phenols contain hydroxyl group,but phenols are more 
acidic thanalcohols.The reason behind that is phenoxide ion left after the 
removal of protonis stabilised by resonance while alkoxide ions is 
not.Therefore phenols dissolve in aqueous NaOH but alcohols do not.However both are                    

i)Which of the following is the strongest acid 

a) o-methoxyphenol 

b) Phenol 

c) o-nitrophenol 

d) butanol 

 
ii)Which of the following is a secondary allylic alcohol?  

a) But-3-en-2-ol  
b) But-2-en-2-ol  



c) Prop-2-enol  
d) Butan-2-ol  

(iii) The correct order of reactivity of 10 ,20 ,and 30 alcohols towards Na in 
decreasing order is 

a) 10 ,20 ,and 30 
b) 10 ,30 ,and 20 
c) 30 ,20 ,and 10 
d) 20 ,10 ,and 30 

(iv) iv)Predict the product when propanone reacts with CH3MgBrand further hydrolysed. 
a) CH3CH2OH 
b) Propane -2-ol 
c) 2-methylpropane-2-ol 
d) Butane-2-ol 

 
2.Read the passage given below and answer the following questions:    (1x   

A chemist was studying the phenomenon of adsorption by putting blood 
charcoal in KCl solution .He observed difference in behaviour with dilute 
KCl solution and with concentrated KCl solution .He also made a detailed 
study of the adsorption of gases on the solid adsorbent .He further studied 
the effect of temperature on the adsorption .Quantitative studies on 
adsorption have been made by Freundlich and Langmuir. 

2.  In these questions  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 correct explanation 
for assertion.  

b) Assertion and reason both are correct statements but reason is not correct 
explanation for assertion.  

c) Assertion is correct statement but reason is wrong statement.  
d) Assertion is wrong statement but reason is correct statement.  

 
i)Assertion: Vegetable tanned leather cannot adsorb a large amount of moisture.     
Reason: Porous materials have higher surface area.   
 

(i) ii)Assertion: Langmuir adsorption is a single layer phenomenon.     Reason: It is due 
to vanderwaal forces.  
 



(ii) iii)Assertion: Adsorption of moisture by leather is physisorption.  
Reason: It is a multimolecular process and is accompanied by low enthalpies of  
adsorption 

(iii) iv)Assertion: H2 gas is adsorbed in maximum extent as compared to other gases. 
Reason: The critical temperatureof  hydrogen is minimum. 
OR  
Assertion: The Chemical adsorption required activation energy. 
Reason: There is chemical bond between adsorbent and adsorbate.  

 
Following questions (No. 3 -11) are multiple choice questions carrying 1 
mark each:  
3. The emf of the cell: 
Ni / Ni2+ (1.0 M) // Au3+ (1.0 M) / Au (E° = -0.25 V for Ni2+/Ni; E° = 1.5 V for 
Au3+/Au) is 
(a) 1.25 V 
(b) -1.25 V 
(c) 1.75 V 
(d) 2.0 V 

3  
4 4Which of the following constitutes the genetic material of the cell? 

 
a) a )Nucleic  acid 
b) b)Proteins 
c) c)Lipids  
d) d)Carbohydrates 

OR  
Glucose reacts with acetic anhydrides to form 
a) Monoacetate 
b) Tetra-acetate 
c) Penta-acetate 
d) Hexa-acetate 

 
 
 
5. People add NaCl to water while boiling egg ,this is to 
a ) To increase the b.p 
b) To decrease the b.p 
c) To prevent the breakage of eggs 



d) To make the eggs tasty 
 
 
6.Which of the following is the reason for Zinc not exhibiting variable oxidation state. 
a)inert pair effect  

b) b)completely filled 3d subshell  
c) c)completely filled 4s subshell  
d) d)common ion effect  

OR  
Which of the following is a diamagnetic ion:  (Atomic numbers of Sc, V, Mn and Cu 
are 21, 23, 25 and 29 respectively)  

a) a)V2+ 
b) b)Sc3+ 
c) c)Cu2+ 
d) d) Mn3+ 

 
7. Propanamide on reaction with bromine in aqueous NaOH gives:  

a) a)Propanamine 
b) b)Ethanamine 
c) c)N-Methyl ethanamine 
d) d)Propanenitrile 

OR  
IUPAC name of product formed by reaction of  methyl amine with two moles of ethyl 
chloride 
a)N,N-Dimethylethanamine 

b) b)N,N-Diethylmethanamine 
c) c)N-Methyl ethanamine 
d) d)N-Ethyl - N-methylethanamine 

 
8.Ambidentate ligands like NO2

-and  SCN-   are :  
a) a)unidentate 
b) b)didentate 
c) c)polydentate  
d) d)has variable denticity 



OR  
The formula of the coordination compound potassium trioxlalatoaluminate(III)is  
a)K[Al(C2O4)3] 

b) b) K3[Al(C2O4)3] 
c) c) K4[Al(C2O4)2] 
d) d) K2[Al(C2O3)3] 
e)  

9.Which of the following are the d-block elements but not considered as transition 
elements. 
a)Cu ,Ag and Au 
b) Zn, Cd and Hg 
c) Fe, Co and Ni 
d) Ru, Rh and Pd 
 
10.  C-Cl bond of chlorobenzene in comparison to C-Cl bond in methyl chloride is 
a)Longer and weaker 
b)Shorter and weaker 
c)Shorter and stronger 
d)Longer and stronger 
 
11.Which of the following crystals does not exhibit Frenkel defect? 
a) AgBr 
b)ZnS 
c) AgCl 
d) KBr 
 
In the following questions (Q. No. 12 - 16) 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 correct explanation 
for assertion.  

b) Assertion and reason both are correct statements but reason is not correct 
explanation for assertion.  

c) Assertion is correct statement but reason is wrong statement.  
d) Assertion is wrong statement but reason is correct statement.  

 
12.Assertion: The two strands of DNA are complementary to each other   
Reason: The hydrogen bonds are formed between specific pairs of bases.  
13.Assertion: F-F bond in F2 is weak . 



Reason: F atom is small in size. 
14.Assertion: Aquatic species are more comfortable in cold waters rather than in 
warm waters.  
Reason:Different gases have different KH values at the same temperature  

OR 
Assertion: If red blood cells were removed from the body and placed in pure water 
,pressure inside the cells increases. 
Reason: The concentration of salt content increases.. 
15. Assertion: Carboxylic acids are more acidic than phenols. 
 Reason: Phenols are ortho and para directing.  
 
16.Assertion: Methoxy ethane reacts with HI to give ethanol and iodomethane  
Reason: Reaction of ether with HI follows SN

2 mechanism  
 

SECTION B   

The following questions, Q.No 17 – 25 are short answer type and carry 2 
marks each.   

17.With the help of resonating structures explain the effect of presence of nitro group 
at ortho position in chlorobenzene.  

OR  
Carry out the following conversions in not more than 2 steps:  
(i)propane-2-ol to 2-methylpropane-2-ol 
(ii)2-bromopropane to 1- bromopropane 
 

18. (i) Using crystal field theory, write the electronic configuration of iron ion in the 
following complex ion. Also predict its  magnetic behaviour :  
                             [Fe(H2O)6]2+ 
(ii)Write the IUPAC name of the coordination complex: [CoCl2(en)2]NO3  

OR  
(i)Predict the geometry of  [Ni(CN)4]2-  
(ii)Calculate the spin only magnetic moment of [Cu(NH3)4]2+  ion.  
19 Calculate the osmotic pressure at 273 K of a 5% solution of urea( Mol.mass =60) 
 
20.For a reaction the rate law expression is represented as follows:  
                           Rate = k [A][B]1/2 



i. Interpret whether the reaction is elementary or complex. Give reason to support 
your answer.  

ii. Write the units of rate constant for this reaction if concentration of A and B is 
expressed in moles/L.  

OR  
If the half-life period of a first order reaction in A is 2 minutes, how long will it take 
[A] to reach 25% of its initial concentration? 
21 The following data were obtained during the first order thermal decomposition of 
SO2Cl2 at a constant volume : 

Experiment Time(s) Total pressure (atm) 

1 0 0.4 

2 100 0.7 

Calculate the rate constant (k). 
[Given : log 2 = 0.3010; log 4 = 0.6021 

21.  
22.  
22 Give a chemical test to distinguish between propanal and propanone  

 
23 23Draw the structure of XeF2 molecule. 

 
24 24The following haloalkanes are hydrolysed in presence of aq KOH.   

(i) 2- Chlorobutane        (ii)   2-chloro-2-methylpropane  
Which of the above is most likely to give a racemic mixture? Justify your answer.  
25.Atoms of element P form ccplattice and those of the element Q occupy 1/3rd of 
tetrahedral voids and all octahedral voids. What is the formula of the compound 
formed by the elements P and Q?   
 
 

SECTION C  
 



Q.No 26 -30 are Short Answer Type II carrying 3 mark each.  
26. Give reasons for the following:  
i. Transition elements act as catalysts  
ii. It is difficult to obtain oxidation state greater than two for Copper. 
 iii.Cr2O7

2- is a strong oxidising agent in acidic medium whereas WO3 and MoO3 are 
not.  
 

OR    ‘ 
(i) Transition metals form coloured compounds. Why? 
ii) Actinoid contraction is greater than lanthanoid contraction. 
iii) E° value for the Mn+3/Mn+2 couple is positive (+1.5 V) whereas that of 
Cr+3/Cr+2 is negative (-0.4 V). Why? 
Observed and calculated values for the standard electrode potentials of elements 
from Ti to Zn in the first reactivity series are depicted in figure (1):  
27. Arrange the following in increasing order of property specified:  

i. Aniline, ethanamine, 2-ethylethanamine (solubility in water) 
ii. Ethanoic acid, ethanamine, ethanol (boiling point)  
iii. Methanamine, N, N- dimethylmethanamine and N- methylmethanamine (basic 

strength in aqueous phase)  
OR  

i. Give a chemical test to distinguish between aniline and ethanamine 
ii. Identify A and B in each of the following processes 
iii.  :

 
28An element crystallizes in a structure having FCC unit cell of an edge 200 pm. 
Calculate the density 200 g of this elements contains 24x1023 atoms. 
 
29Three amino acids are given below:  
Alanine CH3CH(COOH)(NH2) Aspartic acid HOOC-CH2CH(COOH)(NH2) and Lysine 
H2N- 
(CH2)4-CH(COOH)(NH2)  

i. Make two tripeptides using these amino acids and mark the peptide linkage in both 
cases.  

ii. Represent Alanine in the zwitter ionic form.  
30i.   Arrange the following in decreasing order of bond dissociation enthalpy  

F2 , Cl2 , Br2 ,  I2 



ii. PCl5 exists but NCl5 does not. Give reason for the observation.  
iii.Electron gain enthalpy of oxygen is less negative than sulphur. Justify  
 
 

SECTION D  
 
Q.No 31 to 33 are long answer type carrying 5 marks each.  
 
31. (i) Answer the following questions:       (2+3) 

a) Write the balanced chemical reaction for reaction of XeF6 with H2O.  
b) Draw the shape of  ClF3 

(ii)‘X’ has a boiling point of 4.2K, lowest for any known substance. It is used as a 
diluent for oxygen in modern diving apparatus.  Identify the gas ‘X’. Which property 
of this gas makes it usable as diluent? Why is the boiling point of the gas ‘X’ so low?  

OR  
32Answer the following questions:       
 (2+3)  
a)Arrange the following in the increasing order of bond angle:   
H2O, H2S, H2Se, H2Te  
 b) Sulphur has greater tendency for catenation than oxygen. 
c)A greenish yellow gas ‘A’ with pungent and suffocating odour, is a powerful 
bleaching agent. ‘A’ on treatment with dry slaked lime it gives bleaching powder. 
Identify ‘A’ and explain the reason for its bleaching action. Write the balanced 
chemical equation for the reaction of ‘A’ with hot and concentrated NaOH.  
32 Write the equations involved in the following reactions: 
(i) Wolff-Kishner reduction 
(ii) Etard reaction  
Write structures of compounds A, B and C in each of the following reactions: (Delhi 
2017) 

 
OR  
i)Write the reaction for cross aldol condensation of acetone and ethanal.  

(i) ii)How will you carry out the following conversions:  
Ethanoyl chloride to ethanal 

a) Propanone to propene  
b) Benzene to m-Nitroacetophenone 

33. (i) State Kohlrausch law.          (1+3+1)  



      (ii) A zinc rod is dipped in 0.1 M solution of ZnSO4. The salt is 95% dissociated 
at this dilution at 298 K. Calculate the electrode potential. 
   [ E°Zn

2+ /Zn = – 0.76 V]  
(iii)What is meant by ‘limiting molar conductivity’?  

OR  
(i) On the basis of Eo values identify which amongst the following is the strongest  

 oxidising agent          (1+4) 
Cl2(g) + 2 e– 2Cl-Eo= +1.36 V,   
MnO4

– + 8H+ + 5e–→ Mn2+ + 4H2O  Eo= +1.51 V  
Cr2O7

2– + 14H+ + 6e–→ 2Cr3+ + 7H2O  Eo= +1.33 V  
 

(ii) The following figure 2, represents variation of (Λm ) vs  √c for an electrolyte. Here 
Λm is the molar conductivity and c is the concentration of the electrolyte.  

 
 

a) Define molar conductivity  
b) Identify the nature of electrolyte on the basis of the above plot. Justify your answer.  
c) Determine the value of Λm

ofor the electrolyte.  
d) Show how to calculate the value of A for the electrolyte using the above graph.  
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