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Date:      , May, 2022  CHEMISTRY PAPER – I    
Science Pre-engineering & Pre-medical groups  Time: 08:30 am – 09:10 am 

(Multiple Choice Questions – M.C.Qs.)    Max. Marks: 33 
Note: This section consists of 17 part questions and all are to be answered. Each question carry one mark. 
Q.1. Choose the correct answer for each from the given options: 

1. The heat supplied at the melting point of a substance ____________________: 
* Converts solid into liquid * Converts solid into gas * No change of state * No heat transfer 

2. The charge to mass ratio for an electron in the discharge tube experiments depends upon: 
* Nature of gas * material of electrode * Pressure of gas * None of these 

3. The energy change during the addition of first and second electron to oxygen and sulphur are 
___________ and ___________ respectively: 

* Endothermic Endothermic 

* Exothermic Exothermic 

* Exothermic Endothermic 

* Endothermic Exothermic 

4. At S.T.P. the value of temperature and pressure are: 
* 1 atm and 0 °C * 1 atm and 25 °C * 2 atm and 0 °C * 1 atm and 273 °C 

5. Which of the following pair of compound do not have the same empirical formula: 
* N2O4 & NO2 * CH3COOH & HCO2CH3 * C6H6 & C6H14 * C3H3NH2 & C2H5CN 

6. Each degree rise in temperature the volume of a gas is changed by a factor of ________ of its initial 
volume at 0 °C: 
 

7. The value of R (general gas constant) depends upon: 
* Units of volume and pressure * Units of no. of mole 
* Units of volume * Units of pressure 

8. The standard reduction potential of F2/F − is +2.87 and for Li +/Li is −3.05: 

* Fluorine (F2) is strongest reducing agent & Lithium (Li) is weakest oxidizing agent 

* Fluorine (F2) is strongest oxidizing agent & Lithium (Li) is strongest reducing agent 

* Fluorine (F2) is weakest Reducing agent & Lithium (Li) is strongest oxidizing agent 

* Fluorine (F2) is weakest oxidizing agent & Lithium (Li) is weakest reducing agent 

9. No mass transfer is possible only heat can be transferred, this kind of system is called: 
* Isolated system * Open system * Close system * Surrounding 

10. Which of the following gases in a mixture has the lowest partial pressure: 
* 16g O2 (M.M. = 32) * 14g N2 (M.M. = 28) * 16.5g CO2 (M.M. = 44) * 2g H2 (M.M. = 2) 

11. In the discharge tube experiment when the gas is excited by passing electric current at low pressure, 
the spectrum obtained for an atom is: 

* Continuous spectrum * Line Spectrum * Both of these * None of these 
12. Wave length of X-rays decreases regularly with increase of ____________ . 

* Atomic mass * No. of ions * Atomic charge * None of these 
13. What is the orbital of electron, when the set of quantum numbers are; n =2, l = 1 

* 1s * 2p * 2s * 3d 
14. Which of the orbital has to be filled first, according to the (n + l) rule. 

* 4d * 5s * 4p * 3d 
15. Which of the following molecules has the sp3 hybridization and a zero dipole moment. 

* CO2 * NH3 * H2O * CH4 
16. What will be the trend of (HX) bond energy in Hydrogen halides? 

* HCl = HF = HI = HBr * HI > HBr > HCl > HF 

* HBr > HCl * HF > HCl > HBr > HI 

17. Which one of the following processes is endothermic: 
* Addition of e− to 
gaseous atom 

* Removal of e− form 
gaseous atom 

* combustion of CH4 in 
presence of O2 

* None of these 

* 1 173⁄  * 1 300⁄  * 1 373⁄  * 1 273⁄  
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18. The constants a, b & c and α, β & γ are called: 
* Cell * Cell parameters * Crystals * Cell points 

19. The gas which has the lowest rate of diffusion: 
* CH4 * C2H2 * C2H4 * C2H6 

20. If four orbitals from the valence shell of each oxygen atom is to be utilize, in O2 molecule according 
to molecular orbital theory what will be the number of molecular orbitals formed: 

 Molecular orbitals (MO) formed Bonding MO formed Anti-bonding MO formed 

* 8 4 4 

* 6 4 4 

* 4 4 4 

* 8 6 2 

21. The BF3 molecule has ___________ lone pairs and ___________ bond pairs. 
* 2 lone pair 1 bond pair * 3 lone pair and zero bond pair 

* Zero lone pair and 3 bond pair * 1 lone pair and 2 bond pair 

22. Indicators are complex molecules that are: 
* Weak bases  * Weak acids * Both Weak acids and Weak bases * None of these 

23. For the photochemical reaction, ,the order of reaction is: 
* Zero  * First order * Second order * None of these 

24. In a thermodynamic process heat supplied at constant pressure changes _________ of the system: 

25. Which one of the following processes is exothermic: 

 

 

 

 
26. If 800 cal of heat is added to system and the system does work on surrounding equal to 200 cal what 

will the change in internal energy: 
* Internal energy 
increases by 600 cal 

* Internal energy 
decreases by 600 cal 

* Internal energy 
increases by 800 cal 

* Internal energy 
increases by 1000 cal 

27. The equation of Ksp of Ag2CO3 is: 
* Ksp = [Ag+ ] [CO3

− −] * Ksp = [Ag+]2 [CO3
− −] 

* Ksp = [Ag+ +] [CO3
− −] * Ksp = [Ag+] [CO3

2−] 
28. 1 dm3 of 0.5 molar solution of H2CO3 (M.M. = 62) contains: 

* 6.02 × 1023 H+ ions * 3.01 × 1023 H+ ions * 12.04 × 1023 H+ ions * 6.02 × 1022 H+ ions 
29. In a chemical reaction equilibrium is said to have established when: 

* Concentration of Products and reactants are constant * Opposing reaction cease 
* Rate of Opposing reaction become zero * None of these 

30. For the reaction   
* H2S is reduced * H2S is oxidized * No change in oxidation state of HNO3 * Not a redox reaction 
31. For the equilibrium the increase concentration of Br2 is formed when: 

 
* Increase of temperature * Adding PBr5  * decreasing pressure * All of these 
32. The buffer solutions: 

* Do not resist the change in the pH of solution * Decrease the pH of solution 
* Increase the pH of solution * Resist the change in the pH of solution 

33. Which of the salts NaCl, NaHSO4, CaCO3, Mg(OH)Cl and KBr is/are formed by the partial neutralization 
between acid and base: 
* Only NaCl & KBr * Only CaCO3 * Only Mg(OH)Cl & NaHSO4 Only NaCl, CaCO3 & KBr 

* Enthalpy * Volume * Pressure * No change 
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Date:      , May, 2022  CHEMISTRY PAPER – I  
Science Pre-engineering & Pre-medical groups (Section B & C) Time: 09:10 am – 11:30 am 

SECTION B  (Short-Answer Questions)  Max. Marks: 32 

NOTE: Attempt any eight questions. All questions carry equal marks. 
(Atomic masses: C = 12 a.m.u., O = 16 a.m.u., Cl = 35.5 a.m.u., K = 39 a.m.u., N = 14 a.m.u., Ba = 137 a.m.u. and S = 32 a.m.u.) 

Q.2. 
i. Define the following terms: 

Stoichiometry Random error 
Threshold energy Enthalpy 

ii. Find the weight of barium sulphate precipitated on adding a solution containing 82g of potassium 
sulphate to a solution containing 82g of barium chloride. (Assuming the reaction goes to completion) 

 
iii. 54g of N2O5 a white solid is heated to give nitrogen dioxide and oxygen as the following reaction. 

 
Find the volume of NO2 and O2 produced at S.T.P. 

iv. Give the scientific reasons of the following: 

 Viscosity of ethyl alcohol is greater than that of diethyl ether. 

 Why properties like elevation of boiling point, osmotic pressure etc. are different for the 
electrolytes and non-electrolytes solutions. 

 Why Zn displaces Cu 2+ from the solution of CuSO4. 

 Why the rate of diffusion of He is faster than O2. 
v. With the help of the figure 1 answer the 

following questions: 

 Which of the curve is at higher 
temperature. 

 What happens to reaction rates at higher 
temperature? 

 If there is an increase in 10 °C the rate 
increases how many times? 

 By increasing the temperature what 
happens to the rate constant. 
 

vi. Calculate the density of CO2 in g/dm3 at 25°C and 600 torr pressure. 
vii. What is ideal gas? Derive the ideal gas equation. 
viii. State Pauli’s exclusion principle and write the electronic configuration of the following: 

 Mg2+ (Z = 12)  Cl− (Z = 17)  Cu (Z = 29) 

ix. Prove:   qv = ΔE    qp = ΔH 
x. Calculate ΔH25°C of ethane or Na2O from the data given below: 

 
 

xi. State and explain law of mass action. Derive the expression of Kc for the general reversible reaction 
given below: 

 
xii. The Kc for the reaction at 356°C is 0.0194, if one liter vessel contains 0.2 moles hydrogen, 12 moles 

iodine and 15 moles hydrogen iodide, predict the direction of reaction. 

  

Figure 1 
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5+5 

5+5 

xiii. What is electrolysis? Explain electrolysis in CuCl2 solution. Also give the chemical reaction on the 
electrodes. 

xiv. Differentiate any two of the following: 

xv. From the following data for the given reaction determine the rate law, also calculate the rate 
constant: 

 
S. No. Conc. of M Conc. of N Initial rate of reaction 

i 0.1 0.1 1 × 10-3 

ii 0.2 0.1 4 × 10-3 

iii 0.1 0.3 3 × 10-3 

SECTION C  (Detailed-Answer Questions)  Max. Marks = 20 

NOTE: Attempt any two questions from this section. All questions carry equal marks. 
Q.3 

a What is electrode potential? Determine the electrode potential of Cu with the help of cell diagram. 
b State postulates of Bohr’s atomic theory and derive an expression for the energy of an electron in 

the nth orbit when: 

r = 
n2h2

4π2mZe2
 

Or, 
With the help of the experiment of scattering of α-rays, explain the atomic model and its conclusion. 

 
Q.4 

a i) What is chemical bond, write its types. Using the 
energy diagram on the right to explain the 
formation and stability of ionic bond in NaCl. 
 
 
 
 
 
 

b Should PbCrO4 precipitate from a solution prepared by mixing 100 cm3 of 2.5 × 10−4 M Pb(NO3)2 and 
300 cm3 of 1.5 × 10−8 M K2CrO4? (Ksp of PbCrO4 = 1.8 × 10−14 M2) 

Q.5 
a Utilizing the postulates of electron pair repulsion model and write the molecular shapes of following 

molecules, write the no. of lone pair and bond pair for each. 
PCl3 or PH3 
H2S or SCl2 
CS2 or CO2 

 
b Balance any one of the following equation by ion electron method: 

i.  

Also find the oxidation number of: * Cr in Cr2O7
2− * I in IO3

− 

ii.  

Also find the oxidation number of:  * Mn in MnO4
− * S in SO4

2− 
 

* Continuous spectrum and line spectrum * Polar bond and non-polar bond 
* Isomorphism and polymorphism  

 


