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 General Instructions:- 
(i)  Paper consist of two sections:-Section A and Section B 
(ii)  Section A is objective type and Section B is subjective type  

 

 

 SECTION-A  

1.  Identify the wrong statement.  
a) Amongst the isoelectronic species, smaller the positive charge on cation, 

smaller is the ionic radius  

b) Amongst isoelectric species greater the negative charge on the anion, larger is 
the ionic radius  

c) Atomic radius of the elements increases as one moves down the first group of 

the periodic table  
d) Atomic radius of the elements decreases as one moves across from left to right 

in the 2nd period of the periodic table. 

 

1 

2.  Gram atomic weight of oxygen is:- 

(a)64g      (b)  64amu        (c) 32g         (d) 32amu 

                    

1 

3. 

 

Which of the following pairs have the same number of atoms?  

(a) 16 g of O2(g) and 4g of H2(g)  

(b) 16g of O2(g) and 44 g ofCO2(g)  

(c) 28 g of N2 and 32 g of O2 

(d)12g of C(s) and 11 g of Na (s) 

1 

4. Number of angular nodes for 4d orbital is __________. 
(a) 4     (b) 3     (c) 2      (d) 1 

 

1 

5. Considering the elements B, C, N, F, and Si, the correct order of their non-metallic 

character is : 

a) B> C> Si> N> F                   b) Si> C> B> N> F 

c) F >N> C> B >Si                   d) F> N> C> Si> B 

1 
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6. Which of the following angle corresponds to sp2 hybridisation? 

(a) 90°     (b) 120°     (c) 180°    (d) 109° 

1 

7. Write the IUPAC name and symbol for the element with atomic number 114 1 

8. Why are the atomic masses are the average value? 1 

 In  questions 6 to 10 a statement of Assertion (A) followed by a statement of 

Reason (R) is given. Choose the correct option out of the choices given below each 

question.  
(i) A and R both are correct, and R is the correct explanation of A. 

(ii) A and R both are correct, but R is not the correct explanation of A. 

(iii) A is true but R is false. 
(iv) A is false but R is true. 

 

9. Assertion(A)  : Equal moles of different substances contain same number of 

constituent particles. 

Reason(R): Equal weights of different substances contain the same number of 

constituent particles. 

1 

10. Assertion (A) : Though the central atom of both NH3 and H2O molecules are 
sp3 hybridised, yet H–N–H bond angle is greater than that of H–O–H. 

Reason (R) : This is because nitrogen atom has one lone pair and oxygen atom 

has two lone pairs. 

1 

11. Assertion (A) :The first ionisation energy of Be is greater than that of B 

Reason (R):2p orbital is lower in energy than 2s orbital. 
1 

12. Assertion (A) : 01.231 has five significant figures. 
Reason (R): All numbers right to the decimal point are significant. 

1 

13. Assertion (A) : The bond order of helium is always zero. 

Reason (R): The number of electrons in bonding molecular orbital and 
antibonding molecular orbital is equal. 

 

SECTION-B 

 

1 

14. Match the quantum numbers with the information provided by these. 

Quantum number                                           Information provided 

(i) Principal quantum number                    (a) orientation of the orbital 

(ii) Azimuthal quantum number                 (b) energy and size of orbital 

(iii) Magnetic quantum number                  (c) spin of electron 

(iv) Spin quantum number                          (d) shape of the orbital 

(a) (i) → (c) (ii) → (b) (iii) → (a) (iv) → (d) 

(b) (i) → (c) (ii) → (b) (iii) → (d) (iv) → (d) 

(c) (i) → (b) (ii) → (d) (iii) → (c) (iv) → (a)  

2 
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(d) (i) → (b) (ii) → (d) (iii) → (a) (iv) → (c)  

15. Define hydrogen bond. Is it weaker or stronger than the van der Waals forces? 
Explain its two types with one example of each 

2 

16. (a) State Heisenberg’s uncertainty principle. 

(b) Calculate the uncertainty in position of a dust particle with mass equal to 1mg, 

if uncertainty in its velocity is 5.5 x 10-20 m/s. 

2 

17. Define electronegativity. Write its trend in period and group in periodic table. 2 

18. What do you understand by isoelectronic species? Explain it by giving suitable 
example. 

2 

19. (i)State the hybridisation of N in NH3 

(ii) Arrange the following in deceasing order of stability O2 , O2
- (superoxide), O2

2-

(peroxide) 

2 

20. Differentiate between orbital and orbit 2 

21. When electromagnetic radiation of wavelength306 nm falls on a surface of sodium 

metal, electrons are emitted with a kinetic energy of 1.7 x 105 Jmol- . What is the 

minimum energy needed to remove an electron from the metal. What is the 

maximum wavelength that will cause a photoelectron to be emitted? 

2 

22. What is hybridisation? Explain sp3 hybridisation with the help of one example. 2 

23. Explain gay lussac’s law o gaseous volumes by taking a suitable example. 2 

24. In a modern periodic table, elements are arranged in the order of increasing 
atomic numbers which is related to the electronic configuration. Depending upon 

the type of orbitals receiving the last electron, the elements in the periodic tale 

have been divided into 4 blocks viz, s, p, d and f. 
The modern periodic table consists of 7 periods and 18 groups. Each period 

begins with the filling of a new energy shell. In accordance with the Aufbau 

principle, the seven periods have 2, 8, 8, 18, 18, 32 and 32 elements respectively.  

The seventh period is still incomplete. To avoid the periodic table being too long, 
the two series of f-lock elements, called lanthanoids and actinoids are placed at 

the bottom of main body of periodic table. 

 
(a) The electronic configuration of the element which is just above the element 

with atomic no. 43 in the same group and same block is____________ 

(i) 1s2  2s2  2p6   3s2  3p6  3d5  4s2 
(ii) 1s2  2s2  2p6   3s2  3p6  3p5  4s3 4s6 

(iii) 1s2  2s2 2p6  3s2 3p6  3d6  4s2 

(iv) 1s2  2s2 2p6  3s2 3p6  3d7  4s2 
 (b)The elements with atomic number 35, 53  and 85 are all_____________ 

(i) Noble gas                          (ii) halogens 

(iii)     heavy metals                     (iv) light metals 

3 
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(a) a-(i) b-(i)    

(b) a-(iii) b-(ii) 

(c) a-(iii) b-(iii) 

(d) a-(i) b-(ii) 

(c) The last element of the p-block in 6th period is represented by the outermost 

electronic configuration. 

(i) 7s2 7p6 
(ii) 5f 14 6d10 7s 2 7p 0 

(iii) 4f 14 5d10 6s2 6p6 

(iv) 4f 14 5d10 6s 2 6p 4 

 

25. (i)Calculate the molar mass of (i) CH3OH (ii) CO2  

(ii)In three moles of ethane(C2H6). Calculate (i) no. of moles of carbon atom , (ii) no. 

moles of hydrogen atom 

3 

26. (i)Explain giving reasons, why the following sets of quantum numbers are not 
possible. 

 (a) n = 0, l = 0, ml = 0, ms = +½  

(b) n = 3, l = 3, ml = –3, ms = +½ 

(ii) Applying aufbou principle ,write the electronic configuration of element with 

Z=21. Also write the possible values of n and l for the unpaired electrons of the 
atom. 

3 

27. A compound contains 84.9% mercury and 15.1% chlorine. If molar mass of the 

compound is 471 ,then find its empirical and molecular formula 
 (Hg = 200,  Cl = 35.5) 

3 

28. Explain giving reason:-Nitrogen has positive electron gain enthalpy whereas 

oxygen has negative. However, oxygen has lower ionisation enthalpy than 
nitrogen.  
                                                      

3 

29. Explain. Explain in brief for the  following: 

a) Anions are bigger in size than their parent a t o m . 

b) Oxygen has lesser first ionization enthalpy than  nitrogen 

c) Fluorine has less negative electron gain enthalpy than  chlorine 

 

3 

30. (a)Account for the following: 
(i) Although ammonia and water both has distorted tetrahedral geometry 

bond angle in ,water has less  than that of ammonia 

(ii) All carbon to oxygen bond in CO3
2- are equivelent. 

(iii)BF3 has zero dipole moment although B--F bond is polar. 
(b)Write the molecular orbital configuration of O2

+ .Also calculate its bond order 

5 
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and magnetic nature. 
                                              OR 

(a) On the basis of VSEPR theory ,predict the shape of BF3 

(b) Name the molecular orbital formed by the combination of following atomic 
orbitals (assume Z axis be internuclear axis) 

(i) 2PX + 2PX 

(ii) 2PZ – 2PZ 

 
(c) In the molecule of ethene (C2H4) 

(i) How many sigma and pi bonds are present 

(ii) Draw the orbital ovelap diagram of showing the double bond 
formation in ethene. 

 

 

 

 

 

31.  (a) How many radial and angular nodes will be there in 5f orbital ?  

(b) The unpaired electrons in Al and Si are present in 3p orbital. Which electron 

will experience more effective charge from the nucleus ? Give reason for your 
answer  

(c) A tennis ball of mass 6 × 10–2 kg is moving with a speed of 62 m/ sec. 
Calculate the wavelength associated with this moving tennis ball. Will the 

movement of this ball exhibit a wave character? Explain. Plank’s constant h = 

6.626 × 10–34 Js 

OR 
(a) State Heisenberg’s Uncertainty Principle. How does it contradicts the Bohr’s 

Model of Atom?  

(b) Calculate the frequency and wavelength of the radiation in nanometers emitted 
when an electron in the hydrogen atom jumps from third orbit to the ground 
state. (Rydberg constant (R) = 109, 677 cm–1).  

5 

32. (i) Consider the following species : P3–, S2–, Cl– , K+ and Ca2+  

(a) What is common in them?  

(b) Arrange them in order of increasing ionic radii.  

 (ii) Give reason for the following: (a) Oxygen has less negative electron gain 

enthalpy than sulphur.   (b) Oxygen has lower first ionization enthalpy than 

nitrogen and fluorine. 

OR 

5 

 (i)The outer electronic configuration of some elements are: 

(a) 3s2 3p4        (b) 3d104s2     (c) 3s2 3p6 4s2       (d) 6s2 4f3 
To which block of elements in the periodic table each of these belongs? 

 
(ii)Write the formulae of compounds which are formed by the following pairs of 

elements. (a) Silicon and bromine (b) Aluminium and Sulphur 

 

 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ END ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 


