
 

 

Mock Board Exam 

ISC SEMESTER 2 EXAMINATION 

CHEMISTRY 

 
                                               SECTION A – 7 MARKS 

 

 

 

Question 1 

Fill in the blanks by choosing the appropriate word(s) from those given in 

the brackets: 

 

(i)Aspirin Analgesics have  Property and Equanil  

    Employed as a .                                                      [1]      

                                                          

Ans- Antipyretic, Tranquilizer 

 

(ii) Sucrose is a  compound and the product mixture      

obtained from its hydrolysis is  in nature.                 [1] 

Ans- Dextrorotatory, Laevorotatory 

 

(iii) when Acetaldehyde reacts with Zn-Hg/con. HCl  Formed and 

reacts with H2/Ni Formed.                                                       [1] 

Ans- Ethane, Ethanol 

 

Question 2 

 

Select and write the correct alternative from the choices given below. 

 

(i) The half-life period of a first order reaction is 20 minutes. The approximate 

time required for the concentration of the reactant to change from 0.16 M to 0.02 

M is.            [1]   

(1) 80 minutes  

(2) 60 minutes 

(3) 20 minutes 

(4) 40 minutes 

 

 

Answer (2) 

For first order reaction: t1/2 = 
0.693

𝑘
 

Given: t1/2 = 20 min 

Putting this value in the equation, we get: 



 

 

k = 
0.693

20
 = 0.03465 min-1 

For first order reaction: t = 
2.303

𝑘
 log 

𝑅𝑜

𝑅𝑡
 

where, 

‘t’ is the time period 

‘k’ is the rate constant 

Ro is the initial concentration of reactant 

Rt is the concentration of reactant at time t 

 

Putting the values in the above equation, 

t = 
2.303

0.03465
  log 

0.16

0.02
 = 60 min 

 

(ii) Gold number is a measure of:                                                                   [1]                                                             

(1) The amount of gold present in colloidal solution 

(2) The amount of gold required to break the colloid 

(3) The amount of gold required to protect the colloid 

(4) None of these 

 

Answer (4) 

The minimum amount of protective colloid in mg which is just sufficient to 

prevent the coagulation of 10 mL of given gold solution when 1 mL of 10% 

solution of sodium chloride is added to it, is called the gold number. 

Gold number is the degree of the minimum amount of lyophilic protective 

colloid coated (in mg.) on lyophobic particles to prevent precipitation. 

 

(iii) Which of the following is not an antimicrobial?                                      [1] 

(1) Antiseptics 

(2) Antibacterial drugs 

(3) Anaesthetics 

(4) Disinfectants 

 

Answer (3) 

 

Antimicrobials are substances that are used to prevent and treat infections due to 

various microorganisms like fungi, virus, bacteria or parasites. They can be used 

for curing diseases and avoiding them. Antibiotics, antiseptics and disinfectants 

are antimicrobial drugs. 

Anaesthetics are drugs that produce insensitivity to pain. 

 

(iv)  Assertion: Number of unpaired electrons in Fe(CO)5 is four. 

       Reason: CO is a strong field ligand. 



 

 

 

 

(1) Assertion is correct but Reason is wrong 

(2) Assertion is wrong but Reason is correct 

(3) Assertion and Reason are correct and Reason is the correct explanation of 

Assertion. 

(4)  Assertion and Reason are correct and Reason is not the correct explanation 

of Assertion. 

 

Answer (2) 

CO is a strong field ligand according to crystal field theory. Fe has four 

unpaired electrons and since CO is the strong field ligand, pairs them all. Two 

paired electrons in the 4s orbital place themselves in the 3d orbital, leaving the 

4s orbital empty. Five pairs of electrons come from CO and place them in 4s, 3d 

and 4p orbitals, attaining dsp3 hybridisation and hence trigonal bipyramidal 

shape. 

 

Hence, Assertion is wrong but Reason is correct. 
 

 
 
 



 

 

SECTION B – 16 MARKS 
 

Question 3                                                                                     [2] 
 

Write hybridisation and shape of the following complexes: 

 

(a) [Ni(CN)4]
2- 

 

(b) [CoF6]
3- 

 

Answer: 

(a) In [Ni(CN)4]
2- : Ni is present in +2 oxidation state with 3d8 configuration 

 

The hybridisation of Ni in the given complex is dsp2 and the geometry of the complex is 

square planar. 

 

 

(b) In [CoF6]
3- : Co is present in +3 oxidation state. 

The hybridisation of Co in the given complex is sp3d2 and the geometry of the complex is 

octahedral. 

 

Question 4                                                                                     [2] 
 

(i) Illustrate the following reactions giving a chemical equation in each case: 



 

 

(a) Gabriel phthalimide synthesis 

(b) Hofmann’s bromamide reaction 

 

Answer: 

(a) Gabriel phthalimide synthesis: 

The Synthesis is used to get primary amines from primary alkyl halides and is 

named after the German scientist Siegmund Gabriel. 

In this reaction phthalimide is converted into its potassium salt by treating it 

with alcoholic potassium hydroxide. Then potassium phthalimide is heated with 

an alkyl halide to yield an N-alkylphthalimide which is hydrolysed to phthalic 

acid and primary amine by alkaline hydrolysis. 

 

 

(b) Hofmann’s bromamide reaction 

When an amide is treated with bromine in an aqueous or ethanolic solution of 

sodium hydroxide, degradation of amide takes place leading to the formation of 

primary amine. This reaction involves degradation of amide and is popularly 



 

 

known as Hoffmann bromamide degradation reaction. The primary amine thus 

formed contains one carbon less than the number of carbon atoms in that amide. 

 

 

 

 

 

OR 

 

 
 

(ii) How will you bring about the following conversions? (Give equation) 
 

(a) Ethanol to acetone 

 

(b) Benzoic acid to benzaldehyde 
 

Answer: 

(a) Ethanol to acetone 



 

 

 

(b) Benzoic acid to benzaldehyde: 

 

 

 
 

 

 

Question 5                                                                                     [2] 
 

What is Lanthanide contraction? Why is Europium (II) more stable than   

Cerium (II)?  

 

Answer: 

 

Lanthanoid contraction: The steady decrease in the atomic and ionic radii of 

lanthanoid elements with increase in atomic number is called lanthanoid 

contraction. It is caused due to imperfect shielding of nuclear charge by 4f-

electrons. 

Europium (II) has electronic configuration [Xe] 4f7 5d0 while cerium (II) has 

electronic configuration [Xe] 4f1 5d1. In Eu2+, 4f subshell is half filled and 5d-



 

 

subshell is empty. Since half-filled and completely filled electronic 

configurations are more stable, Eu2+ ion is more stable than Ce2+ in which 

neither 4f subshell nor 5d subshell is half filled or completely filled. 

 

Question 6                                                                                     [2] 
 

(i) How will you differentiate aniline and ethylamine by chemical mean? 

 

(ii) Arrange the following in increasing order of basic strength. 

               Aniline, p-Nitroaniline, p-Toluidine 

 

Answer: 

 

(i) Aniline being an aromatic primary amine on treatment with HNO2[NaNO2 + 

HCl(dil.)] at 273 – 278 K followed by treatment with an alkaline solution of β-

naphthol gives an orange coloured azo dye. Ethylamine does not give this test. 

 

(ii) Amines are basic because they possess a pair of unshared electrons, which 

they can share with other atoms. These unshared electrons create an electron 

density around the nitrogen atom. The greater the electron density, the more 

basic the molecule. Groups that donate or supply electrons (by means of 

positive inductive effect) will increase the basicity of amines like alkyl groups (-

CH3, etc.) while groups that decrease the electron density like -NO2 etc. around 

the nitrogen decrease the basicity of the molecule. 

 

 

 

 



 

 

Question 7                                                                                     [2] 
 

Give Reasons: 
 

(i) Mn shows the highest oxidation state of +7 with oxygen but with fluorine it   

shows highest oxidation state of +4. 
 

(ii) Transition metals show a variable oxidation state. 
 

 

Answer: 
 

(i) In case of oxygen, Mn shows the highest oxidation state of +7. This is 

because Mn forms pπ-dπ multiple bonds using 2p orbitals of oxygen and 3d 

orbitals of Mn. 

With F, Mn displays an oxidation state of +4 because of the single bond 

formation caused by the unavailability of 2p orbitals in F for multiple bonding. 
 

(ii) Transition elements can use their ns and (n-1) d orbital electrons for bond 

formation therefore, they show variable oxidation states. 

For example – Sc has ns2 (n-1) d1 electronic configuration. It utilizes two 

electrons from its ns subshell then its oxidation state = +2. When it utilizes both 

the electrons then its oxidation state = +3. 

 

Question 8                                                                                     [2] 
 

Rate constant k for a first order reaction has been found to be 2.54 × 10-3 sec-1. 

Calculate its 3/4th life. (log 4 = 0.6020). 

 

Answer: 

Integrated rate equation for the first order reaction is: 

𝑘 =  
2.303

𝑡
𝑙𝑜𝑔

𝑎

𝑎 − 𝑥
 

 

𝑘 =  
2.303

𝑡
𝑙𝑜𝑔

𝑎

𝑎 −
3
4

𝑎
 



 

 

𝑘 =  
2.303

𝑡
𝑙𝑜𝑔

𝑎

0.25𝑎
 

𝑡3/4 =  
2.303

2.54 × 10−3 𝑠𝑒𝑐−1
× 𝑙𝑜𝑔

1

0.25
 

 

𝑡3/4 = 546 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 

 

Therefore the 3/4th life of the reaction is 546 seconds. 

 

Question 9                                                                                     [2] 
 

Predict the product of the following Reactions:  

 

(i)  When D-glucose is treated with Bromine water 
 

(ii) When D-glucose is treated with HI on prolonged heating 

 

Answer: 

(i) D-glucose gets oxidised to six carbon carboxylic acid (gluconic acid) on 

treatment with bromine water. 

 

 

 

(ii) On prolonged heating with HI D-glucose forms n-hexane.  



 

 

 

 

 

Question 10                                                                                     [2] 
 
Give one chemical test for each to distinguish between the following pairs of 

compounds: 

 

(i) Acetophenone to benzophenone 

 

(ii) Ethanal to propanal 

 

Answer: 

 

(i) Acetophenone and benzophenone can be distinguished by iodoform test. 

Acetophenone will give the yellow colour precipitate of iodoform, but 

benzophenone will not react. 

 



 

 

(ii) Ethanal and propanal can be distinguished by iodoform test. Yellow 

precipitate of iodoform will be formed from ethanol on heating with iodine and 

sodium hydroxide solution. 
 

 

 

SECTION C – 12 MARKS 

 

 

Question 11                                                                                                       [3] 

 

(a) Define activation energy. Write the relation between temperature and 

activation energy. 

 

Answer: 

 

Activation energy is defined as the minimum amount of energy required by the 

reactant molecules to participate in a particular reaction. It can also be described 

as the minimum amount of energy needed to activate or energize molecules or 

atoms so that they can undergo a particular chemical reaction or transformation. 

With increase in temperature the activation energy also increases. 

 

(b)  For certain first-order reactions, 75% of the reaction is complete in 30 min. 

How much time did it require to complete 99.9% of the reaction? 

 

Answer: 

 

It is a first order Reaction, 

 tx%= log
100

100−𝑥
 

ty%= log
100

100−𝑦
 

Dividing both tx% and  ty% we get, 

 

= 
 𝑡𝑥% 

𝑡𝑦% 
 = 

𝑙𝑜𝑔𝑙𝑜𝑔 
100

100−𝑥
 

𝑙𝑜𝑔𝑙𝑜𝑔 
100

100−𝑦
 
 

Here x% = 75% and y% = 99.9% Substituting the values, We get 

= 
 30 

𝑡𝑦% 
 = 

𝑙𝑜𝑔𝑙𝑜𝑔 
100

100−75
 

𝑙𝑜𝑔𝑙𝑜𝑔 
100

100−99.9
 
 

=ty% = 
30

0.2
 = 150 min 



 

 

OR 

 

 

 

(ii) Answer the following: 

 

(a)The slope of the line for the graph of log k versus 1/T for the reaction,  

     N2O5→ 2NO2+ 
1

2
 O2 is 5000. Calculate the energy of activation of the    

     Reaction in kJ mol-1K-1.  

    

Answer: 

 

   As we know, 

   k = Ae-Ea/RT 

    =lnk = lnA – Ea/RT 

  = 2.303 logk = 
𝐸𝑎

𝑅𝑇
 + 2.303 logA 

 = logk = 
𝐸𝑎

2.303𝑅𝑇
+ logA 

= Slope = 
𝐸𝑎

2.303𝑅
 = 5000 

= Ea= 2.303×8.314×5000 = 95.7 kJ mol-1K-1 

 

(b) The overall order of reaction between X and Y is 3. Write the rate equation, 

if on doubling the concentration of X, the rate of reaction gets doubled. 

 

Answer: 

 

Overall Order of reaction is 3. So, the sum of the powers of the reactant 

concentration is 3. If the concentration of X is doubled, the rate of reaction gets 

doubled. 

So, the order wrt [X] is 1 and wrt [y] is becomes 2 

So, the rate equation is: 

r = k[X]1[Y]2 

 

 

 

Question 12                                                                                      [3] 

 

 

(i) How do antiseptics differ from disinfectants? 

 

Answer: 

 



 

 

 

 

 

               Antiseptics                  Disinfectants 

(i) Antiseptics are used on living 

tissues such as wounds, cuts, ulcer, 

diseased skin surface. 

(ii) Disinfectants are used on non 

living objects such as floors, atoms , 

instruments etc. 

(ii) They do not cause any harm. (ii) They some times cause adverse 

effect when applying on the skin. 

 

(ii)  Name a substance which can be used as an antiseptic as well as a 

disinfectant. 

 

Answer: 

 

Phenol, its 0.2% solution is used as an antiseptic and 1% is used as a 

disinfectant. 

 

Question 13                                                                                      [3] 

 

(i) Write the formula of the following compounds: 

 

  (a)Potassium trioxalatoaluminate (III) 

 

  (b)Hexaaquairon (II) sulphate 

 

Answer: 

 

The formula of the compounds is given below: 

(a) Potassium trioxalatoaluminate (III) 

K3[Al(C2O4)3] 

 

Oxalate ion has -2 charge. 3 oxalate ions have -2 x 3 = -6 charge which is 

balanced with +3 charge on one Al ion and +3 charge on 3 K ions (each K ion 

has +1 charge). 

 

(b) Hexaaquairon (II) sulphate 

[Fe (H2O)6]SO4 

It has 6 water ligands. The -2 charge on sulphate ions is balanced with +2 

charge on ferrous ion. 

 



 

 

(iii) The IUPAC name of [Pt (NH3)3(Br)(NO2)(Cl)]Cl is: 

 

Answer: 

We need to follow the alphabetical order while naming the compound. The 

oxidation number of metal is +4.  

Hence the IUPAC name is- Triamminebromochloronitroplatinum (IV) chloride. 

 

 
Question 14                                                                                        [3] 

 

Give reason for each of the following: 

 

(i) Physisorption decreases with an increase in temperature. 

 

Answer: 

 

If accumulation of gas on the surface of a solid occurs on account of weak van 

der Waals’ forces, the adsorption is termed as physical adsorption or 

physisorption. Physisorption is exothermic in nature. Therefore, in accordance 

with the Le-Chatelier principle, it decreases with an increase in temperature. This 

means physisorption occurs at a low temperature more readily. 

 

Various characteristics of Physisorption are-  

It arises because of van der Waals’ forces. It is not specific in nature. It is 

reversible in nature. It depends on the nature of gas. More easily liquefiable 

gasses are adsorbed readily. Enthalpy of adsorption is low (20−40 kJmol−1). Low 

temperature is favourable for adsorption. It decreases with the increase of 

temperature. No appreciable activation energy is needed. 

It depends on the surface area. It increases with an increase of surface area. It 

results in multimolecular layers on adsorbent surfaces under high pressure. 

 

(ii) Brownian movement stabilizes colloidal solutions. 

 

Answer: 

Unbalanced bombardment of the particles of dispersed phase by molecules of 

dispersion medium causes Brownian motion. This stabilizes the sol. 

 

(iii) Lyophilic colloidal solutions are more stable than lyophobic colloidal 

solutions. 



 

 

 

Answer: 

 

This is because the stability of lyophobic sol is only due to the presence of charge 

on the colloidal particles. On the other hand, the stability of lyophilic sol is due 

to charge on the colloidal particles as well as solvation of colloidal particles. 

 


