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Question: 1 

Manganese trifluoride, MnF3, can be prepared by the following reaction 

2 2 3 5MnI (s) F (g) MnF (s) IF (l)    

If the percentage yield of MnF3 is always approximately 56%, how many grams of IF5 can be expected if 

10 grams of each reactant is used in an experiment?[At.wt: I = 127, Mn = 55, F = 19] 
(1) 8.0 g     (2) 4.0 g  

(3) 14.3 g     (4) 10.0 g 

 

Question: 2 

The poisonous gas hydrogen cyanide (HCN) is produced by the high-temperature reaction of ammonia 

with methane (CH4). Hydrogen is also produced in this reaction. Suppose 50 g methane is mixed with 

25.5 g ammonia.  What is the volume of gaseous mixture at STP after completion of reaction? 
(1) 170.8 L     (2) 105 L   

(3) 136.2 L     (4) 283.75 L 

 

Question: 3 

Consider the following statements, which of the following is incorrect? 

(1) There is approximately one Schottky defect per 10
16

 ions in NaCl at room temperature 
(2) AgBr shows both Schottky as well as Frenkel defects 

(3) F-centers in LiCl give pink colour to its crystals 

(4) 0.93Fe O  indicates metal excess defect.  

 

Question: 4 

Consider the 2D packing by bigger atoms with radius (R) and small atoms just appropriate to fill the 

voids. What is the packing efficiency for it? 

  
(1) 78%      (2) 92%    

(3) 52.4%     (4) 74%  

 

Question: 5 
Ratio of time period of electrons in the second orbit of H and first orbit of He

+
 would be 

(1) 1:32      (2) 32:1    

(3) 2:1      (4) 1:2  

 

Question: 6 

Which of the following statement is not correct? 
(1) The average distance of 2p-orbital electron is less than that of 2s-electron 

(2) The probability density of 1s-orbital electrons is highest at the nucleus 

(3) The total nodal plane available in 2z
d  is zero 

(4) Angular momentum of ground state electron in hydrogen is 
2

h


  

 

Question: 7 
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Which of the following is the correct order in increasing size? 

(1) Mg
2+

 < Na
+
 < Ne < F

–
 < O

2–
 < N

3–
  (2) Na

+
 < Mg

2+
< Ne < N

3–
< O

2–
 < F

–
   

(3) Na
+
 < Mg

2+
< F

–
 < N

3–
< O

2–
 < Ne  (4) F

–
< Mg

2+
< F

–
 < Na

+
 < O

2–
 < Ne < N

3–
 

 

Question: 8 

Which of the molecules is non-linear?  

(1) 3I
       (2) C3O2   

(3) C3H4     (4) XeF2
 

 

Question: 9 

Calculate the work, in joules, involved in the expansion of one mole ideal gas at 27
o
C temperature from a 

volume of 3 L and a pressure 5 atm to volume 6 L. The external pressure against which the gas expands is 
1 atm. 

(1) –1728 J     (2) –1520 J    

(3) –304 J      (4) 304 J  

 

Question: 10 

Equal weights of m gram of the following substances were dissolved in equal amount of water. Which of 

these will have highest boiling point? 
(1) Urea (NH2CONH2)      (2) Glucose (C6H12O6)  

(3) Sodium chloride (NaCl)    (4) Calcium chloride (CaCl2) 

 

Question: 11 
Estimate the freezing point of aqueous 0.106 m MgCl2, assuming that it dissociates completely. (Kf = 

11.86 Cm ) 

(1) – 0.591 °C        (2) – 0.0369ºC     

(3) – 0.751ºC       (4) – 0.0231 °C 

 

Question: 12 
Two bulbs each of one liter are filled by F2 and PF3 gases at 1 atm pressure as illustrated in the figure 

below. At the particular temperature, Kp =4.0 for the reaction of the gases to form PF5(g): 

2 3 5F (g) PF (g) PF (g)  

 
The stopcock between the bulbs is opened and allows reaching the equilibrium. Select the incorrect 

statement about the equilibrium. 

(1) Partial pressure of PF5 is 0.25 atm at equilibrium 

(2) Total pressure at equilibrium is 0.75 atm 
(3) If whole content is forced into one bulb, the total pressure becomes 1.39 atm  

(4) If whole content is forced into one bulb, partial pressures of gases remain constant 

 

Question: 13 
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How many grams of aluminium must react to displace all the silver from 25 g of silver nitrate?              

[At. wt. of Ag = 108 and Al = 27] 
(1) 1.32 g     (2) 2.08 g   

(3) 3.97 g     (4) 1.98 g 

 

Question: 14 
If it takes equal time, 75 min to drop the concentration of a reactant from 2 M to 1.6 M and 0.5 M to 0.4 

M, what is the approximate time required to drop concentration for 1 M to 0.5 M?  

(1) 238 min     (2) 600 min   
(3) 56.25 min     (4) 535 min 

 

Question: 15 
Consider a typical lead storage battery and select the correct statement mentioned below. 

(1) Lead oxide is dissolved into electrolyte on withdrawing current 

(2) The density of electrolyte is increased on discharging 

(3) Sulphuric acid concentration decreases on discharging 
(4) The potential difference observed from one cell of battery is approximately 12 V.  

 

Question: 16 
Which of the following is not negatively charged sol? 

(1) As2S3      (2) CdS   

(3) sol of starch     (4) TiO2 

 

Question: 17 

The acidic character of the following oxides of non-metals (S, Cl and Si) follows the order: 

(1) SO2 < ClO2 < SiO2    (2) SiO2 < SO2 < ClO2 
(3) ClO2 < SiO2 < SO2    (4) SO2 < SiO2 < ClO2 

 

Question: 18 
Find the process which is endothermic 

(1) N  N
3

      (2) Li
+
  Li    

(3) H  H

      (4) Ca

2+
  Ca

+
 

 

Question: 19 

In the following table, the first column lists some reactions and the second column lists the nature of 

metallurgical process involved: 

Column I Column II 

(A) 2Cu S Cu   (p) Calcination 

(B) 3CaCO CaO  (q) Carbon reduction 

(C) 22ZnO + C 2Zn+ CO  (r) Self reduction 

(D) 2 22ZnS(s) 3O (g) 2ZnO(s) SO (g)    (s) Roasting 

 

(1) (A)  (r), (B)  (p), (C)  (q), (D)  (s)  (2) (A)  (p), (B)  (q), (C)  (s), (D) (r) 

(3) (A)  (q), (B)  (s), (C)  (r), (D)  (p)  (4) (A)  (s), (B)  (r), (C)  (p), (D)  (q) 

 

Question: 20 

Dihydrogen forms interstitial compounds with 

(1) alkali metals     (2) alkaline earth metals. 
(3) non-metals     (4) some transition metals, such as Pt and Pd 
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Question: 21 
Potassium metal burns in air to combine with oxygen to form 

(1) K2O      (2) KO   

(3) K2O2     (4) KO2 

 

Question: 22 

The first ionization energies of Group 2 elements are higher than those of the corresponding Group 1 

elements because the alkaline earth metals 
(1) are harder.     (2) are denser. 

(3) are smaller in atomic sizes.   (4) have higher melting points. 

 

Question: 23 

Which of the following statements regarding oxides of nitrogen is incorrect? 

(1) Dinitrogen pentaoxide (N2O5) is a mixed anhydride. 

(2) Dinitrogen oxide (N2O) is used as an anaesthetic. 
(3) Nitrogen oxide (NO) readily forms complexes with transition metal ions. 

(4) Nitrogen dioxide (NO2) is paramagnetic, while dinitrogen tetraoxide (N2O4) is diamagnetic. 

 

Question: 24 

AgO is found to be diamagnetic. What is the ligand field around the cation present in AgO? 

(1) Square planar    (2) Octahedral 
(3) Tetrahedral     (4) cannot be predicted 

 

Question: 25 

Find the number of increase in stereoisomers in the following process. 

2 3H O/ NH

3 2 3 3 2 2 2[Co(NH ) (H O) (Br)(Cl)]Cl [Co(NH ) (H O) (Br)(Cl)]Cl
 

   

(1) 3      (2) 2    
(3) zero      (4) 5 

 

Question: 26 
Which of the following metal carbonyl may act as either oxidizing or reducing agents having EAN of 36? 

(1) [Fe(CO)5]   (2) [Ni(CO)4]  

(3) [Cr(CO)6]     (4) [V(CO)6]  

 

Question: 27 

Kjeldahl’s method is used for estimation of nitrogen in an organic compound. Among the following, 

identify the nitrogen containing compound that can be used for estimation of nitrogen by this method 
(1) Nitromethane    (2) Pyridine   

(3) Methyl amine    (4) Azo compounds 

 

Question: 28 

Indicate the relationship of the pair of molecules shown. 

 

 
(1) same molecules    (2) enantiomers 
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(3) diastereomers    (4) constitutional isomers 

 

Question: 29 

Consider the compounds given below: 

I.  II.   III.  

Which of the following statements is not correct about these compounds?  
(1) Heat of combustion order is I > II > III 

(2) Order of stability of compounds is III > II > I 

(3) The average combustion energy per CH2 unit is equal 

(4) The number of carbon atoms in each compound is the same. 

 

Question: 30 

Find major product formed in given reaction. 

 

(P) Product P is 
H2SO4 (conc) 

 
(1)      (2) 

      
(3)      (4)  

     
 

Question: 31 

The major result of treating 1-butyne with 6 M aqueous NaOH would be 

(1) the production of the sodium acetylide. 

(2) the production of an alkene. 
(3) the production of an enol. 

(4) nothing, as the alkyne would not react 

 

Question: 32 

The major product of the following reaction is 
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(1)    (2)  

(3)      (4)  

 

Question: 33 

Which of the following reactions would give the best yield? 

(1)  

(2)  

(3)  

(4)  
 

Question: 34 

The major product of the reaction 

 

(1)     (2)   
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(3)     (4)  

 

Question: 35 

Find the total moles of Grignard reagent used for above conversion 

 

 

 
(1) 2      (2) 3 
(3) 4      (4) 8 

 

Question: 36 
The major product of the reaction  

 is 

 

(1)   (2)  

(3)   (4)  

 

Question: 37 

Which of the following statements is correct about the reduction of (R)-3-phenyl-2-pentanone by sodium 
borohydride?  

(1) The mixture of products obtained is racemic and optically inactive. 

(2) The alcohol produced is a meso compound and optically inactive. 

(3) The alcohols are enantiomers of each other and optically active mixture is produced. 
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(4) The alcohols produced are diastereomers of each other and optically active mixture is produced. 

 

Question: 38 

Carbonyl dichloride reacts with ammonia to yield urea. The number of moles of ammonia required to 

react with one mole of carbonyl dichloride is 

(1) 1      (2) 2    
(3) 3      (4) 4 

Question: 39 

Which of the following products is not possible in the reaction given below? 
Dry

2 5 2 6 5 2 distillation
(C H COO) Ca (C H COO) Ca   

(1) 2 5 2 5C H COC H     (2) 2 5 6 5C H COC H  

(3) 6 5 6 5C H COC H     (4) 6 5 2 3C H CH COCH  

 

Question: 40 

Which of the following compound will not retain its oxygen atom when it is reduced by LiAlH4? 

(1) Acetyl chloride    (2) Acetic acid   
(3) Methyl ethanoate    (4) N-methyl ethanamide 

 

Question: 41 
Which of the following would not yield propylamine? 

(1) 
 

Br 

(1) NaCN 

(2) LiAlH4 

 

(2) 
 

H 

NH3 

H2/Ni 

O 

 

(3) 
 

NH2 

Br2 

OH 

O 

 
 

(4)
 

H 

H2NCH2CH3 

H2/Ni 

O 

H 

 

 

Question: 42 

F2C = C F2 is a monomer of                
(1) glyptal       (2) teflon    

(3) orlon        (4) buna-S 

 

Question: 43 



 

© 2015 Wiley India Pvt. Ltd. 

Below is the structure of lysine, an amino acid. What would be pH at isoelectronic point (pI) for this 

amino acid? 

 

(1) 5.56      (2) 9.87     
(3) 7.3      (4) 6.48 

 

Question: 44 
Octane is a component of gasoline. Complete combustion of octane yields H2O and CO2. Incomplete 

combustion produces H2O and CO, which not only reduces the efficiency of the engine using the fuel but 

is also toxic. In a certain test run, 3 L of octane is burned in an engine. The total mass of CO, CO2, and 

H2O produced is 9.1 kg. Calculate the fraction of octane converted to CO2. The density of octane is 0.7 
kg/L.  

(1) 0.2      (2) 0.41    

(3) 0.59      (4) 0.8 

 

Question: 45 

Diamond has the same structure as Zinc blende in which sulphide ions form fcc lattice and zinc ions 

occupy half of the tetrahedral voids. If the length of face diagonal of unit cell of diamond is 503 pm, the 
radius of carbon atom is 

(1) 77.0 pm     (2) 125.75 pm   

(3) 50.3 pm     (4) 89 pm  

 

Question: 46 

Portions of orbital diagrams representing the ground-state electron configurations of certain elements are 
shown here. Which of them violate the Pauli Exclusion principle as well as Hund’s rule? 

(1)     (2)  

(3)    (4)  

 

Question: 47 
The following reactions occur spontaneously: 

Pu + 3Tl+ → 3Tl + Pu3+ 

Ru + Pt2+ → Pt + Ru2+ 

2Tl + Ru2+ → Ru + 2Tl+ 
Which of the following statement is correct based on above information. 

(1) All metal displaces hydrogen from acidic solutions 

(2) Pu
3+

 < Ru
2+

 < Pt
2+

 < Tl
+
 – order of increasing ease of reduction  

(3) Ru < Tl < Pt < Pu – order of reducing power  

(4) Pt < Ru < Tl < Pu – order of increasing ease of oxidation  

 

Question: 48 
From the solution of an electrolyte, one mole of electron will deposit at cathode 

(1) 63.5 gm of Cu     (2) 24 gm of Mg  
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(3) 11.5gm of Na     (4) 9.0 gm of Al 

 

Question: 49 

The activation energy for a reaction which doubles the rate when the temperature is raised from 300 K to 

310 K   

(1) 53.6 Jmol
-1     

(2) 53.6 kJmol
-1

 
 

(3) 529.12 kJmol
-1

      (4) 59.6 Jmol
-1

  

 

Question: 50 
Select incorrect statement?  

(1) Entropy change for adsorption is always negative. 

(2) Enthalpy change for adsorption is always negative 
(3) Associated colloids formation takes place only below Kraft temperature 

(4) Increasing surface area per unit mass of adsorbent increases adsorption. 

 

Question: 51 
Which of the following element is just below in the electronic configuration of [Ne]3s

2
3p

6
4s

2
3d

10
4p

3
 

(1) As      (2) Ge   

(3) Sb      (4) Sn 

 

Question: 52 

Choose the correct order for hydrated radius for the ions in the following options: 
(1) Rb

+
 < K

+
 < Na

+
 < Li

+
   (2) Li

+ 
< K

+
 < Rb

+
 < Na

+
 

(3) Na
+
 < K

+
 < Li

+
 < Rb

+
   (4) K

+
 < Li

+
 < Na

+
 < Rb

+ 

 

Question: 53 
Which of the following arrangements represents the correct order of decreasing ionic sizes? 

(1) K
+
 < Mg

2+
 < Be

2+
 < Rb

+
   (2) Mg

2+
 < K

+
 < Be

2+
 < Rb

+
 

(3) Be
2+

 < Mg
2+

 < K
+
 < Rb

+
   (4) Rb

+
 < K

+
 < Rb

+
 < Mg

2+ 

 

Question: 54 

Which of the following statements is not correct regarding PH3 molecule 

(1) It is extremely toxic and colorless gas 
(2) It has rotten fish smell 

(3) It is formed by hydrolysis of Na3 P 

(4) PH3 is highly soluble in water 
 

Question: 55 

Cr2O3 has similar structure with which of the following oxides. 

(1) -SO3      (2) β-SO3   

(3) γ-SO3      (4) SO3 (gas)  

 

Question: 56 

Which of the following complex is heteroleptic as well as unable to show geometrical isomerism 
(1) [Co (NH3)6] Cl3     (2) [Co (NH3)3] Cl3 

(3) [Co (NH3)5] Cl2     (4) [Co (en2) Cl2] Cl 

 

Question: 57 
Which of the following compounds is optically inactive?    
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(1) NO2

HOOC

O2N

COOH

   (2)          

 (3) 

I

                   (4)  

C C C

BrH

HBr       

 

Question: 58 
Which of the following reaction would not produce saturated hydrocarbon as a major product? 

1. ether

3 2CH CH Br Na   

2. Zn(Hg)/HCl,

3 3CH COCH   

3. 2 4N H /KOH

3CH CHO  

4. 4LiAlH

3 3CH COOCH   

 

Question: 59 

The major product of the reaction given below is 

 

(1)    (2)   

(3)   (4)   

 

Question: 60 
What is the correct chair form of D-glucose? 

 
(1)      (2) 
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(3)      (4) 
 

   
 

Question: 61 
For the compounds given in options, direction of dipole moment is indicated by an arrow. Which of the 

following implies correct direction of dipole moment? 

(1)     (2)   

(3)      (4)  

 

Question: 62 

Consider the reaction sequence given below: 

 
The compound C is  

(1)   (2)  

(3)     (4)   
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Question: 63 
In the given reaction: the structure of X is 

 

(1)      (2)    

(3)      (4)    

 

Question: 64 
Enamines are very important in selective alkylation of carbonyl compounds which are unstable in acidic 

medium and produce carbonyl group after alkylation. Which of the following compounds will produce an 

enamine with reacting cyclohexanone? 
(1) Benzylamine    (2) Pyrrolidine 

(3) Ethylmethylpropylamine   (4) Cyclohexylamine 

 

Question: 65 
Suppose a mixture containing 2.15 g H2 and 34.0 g NO has a total pressure of 2.05 atm. What are the 

partial pressures of both gases in the mixture? 

(1) 0.996 atm, 1.05 atm    (2) 1.2 atm, 1.05 atm 
(3) 0.996 atm, 2.05 atm    (4) 1.2 atm, 3.05 atm 

 

Question: 66 
What is the pH of a 0.10 M solution of NaNO2? 

(1) 5.6      (2) 8.1 

(3) 9.07      (4) 7.38 

 

Question: 67 

Select the pair of compounds given below in which first compound is stronger acid. 

(1) 3 2CH OH and H O  

(2) 2 2CH CH and HC CH   

(3) 

3 2 3 2

O

CH NH and CH CNH
 

(4) 3 2 3CH CH OH and CH COOH  


