
APEEJAY SCHOOL, SAKET
FIRST TERM EXAMINATION (2017-18)

CHEMISTRY
CLASS-XI

TIME-3Hrs M.M.-60

GENERAL INSTRUCTIONS:

1. All questions are compulsory.
2. Question numbers 1 to 4 are very short answer questions and carry 1 mark each.
3. Question numbers 5 to 9 are short answer questions and carry 2 marks each.
4. Question numbers 10 to 21 are short answer questions and carry 3 marks each.
5. Question numbers 22 & 23 are long answer questions and carry 5 marks each.
6. Use log tables if necessary.
7. Use of calculator is not permitted.

1) Calculate the number of moles of iron in a sample containing 1.0 X 1022 atoms. (1)

2)State the law of multiple proportions with an example. (1)

3) Predict the periods and blocks to which each of the following elements belongs? (1)
a) 29Cu
b) 14Si

4) How many electrons in an atom may have the following quantum numbers? (1)
n=4, ms= -1/2

5) The electron energy in hydrogen atom is given by: (2)
En= (-2.18 x 10-18)/n2J

Calculate the energy required remove an electron completely from n=2 orbit. What is the
longest radiation of light in centimeter that can be used to cause this transition?

6) Concentrated aqueous solution of H2SO4 is 98% by mass and has a density of 1.80g/ml. What
is the volume of acid required to make one litre of 0.1 M H2SO4 solution? (2)

7) A gas cylinder containing cooking gas can withstand a pressure of 14.9 bar. The pressure
gauze of the cylinder indicates 12 bar at 27oC. Due to sudden fire in the building, the temperature
starts rising. At what temperature will the cylinder explode? (2)

8) a) Draw the resonating structures of SO3?
b) Why CCl4 molecule has zero dipole moment although the C-Cl bonds are polar? (2)

9) i) Explain why half-filled and completely-filled orbitals have extra stability. (2)
ii) State and explain Heisenberg uncertainty principle.



OR
Explain-

a) Hund’s rule of maximum multiplicity
b) Aufbau’s principle.

10) Account for the following:

i) Group 17 elements have very high negative electron gain enthalpy.
ii) Noble gases have positive electron gain enthalpy.
iii) Atomic radius of the last element in each period is quite large. (3)

11) a) What are ideal gases? Why do they deviate from ideal behaviour? Give the van der Vaal’s
equation for real gases stating the significance of each term.

b) Give the units of Van der Waal’s constant ‘a’ and ‘b’. (3)

12) Complete the following chemical reaction:
i) PbS (s) + H2O2(aq) →
ii) MnO4- (aq) + H2O2(aq) →
iii) LiH + Al2Cl6→

OR
a) Write water gas shift reaction.
b) Write one reaction to show the amphoteric nature of water.
c) How does Hydrogen peroxide react with KMnO4 in acidic medium? (3)

13) a) Assign oxidation numbers to the underlined elements in each of the following species:
(i) Na3PO4 (ii) K2Cr2O7

b) Balance the following redox reactions:
MnO4- (aq) + Br- (aq) → MnO2(s) + BrO3- (aq) (In basic medium) (3)

14) 3g of H2 react with 29g of O2 to yield H2O. (3)
a) Which is the limiting reactant?
b) Calculate the maximum amount of H2O that can be formed.
c) Calculate the amount of one of the reactants which remains unreacted.

15) i) List two differences between Orbit and Orbital.
ii) If an electron is moving with a velocity 600 m/s which is accurate up to 0.005% ,then
Calculate the uncertainty in its position.
[h=6.626 x 10-34 Js and mass of electron = 9.11 x 10-31 kg] (3)

16) Give reasons for the following: (3)
i) Anions are bigger in size than their parent atom.
ii) Oxygen has lesser first ionization enthalpy than nitrogen.
iii) Fluorine has less negative electron gain enthalpy than chlorine.

17) What do you understand by :- (3)
i. Electron deficient



ii. Electron precise and
iii. Electron rich compounds of hydrogen?
Provide justification with suitable examples.

18) a) Write the half cell reaction and the overall cell reaction for the electrochemical cell
Zn Zn2+ Pb2+ Pb

Calculate the standard emf for the cell if the standard electrode potentials (reduction) for
Pb+2/ Pb and Zn2+ /Zn electrodes are -0.126V and -0.763 V respectively. What are the
carriers of the current in the cell?

b) Give two main functions of the salt bridge in an electrochemical cell. (3)

19) Draw the box structure with orbital representation of the following molecules: (3)
i. SF4
ii. AsH3
iii. PCl5
Predict the hybridization of the central metal atom, geometry and shape of the molecule.

20) Amongst the elements of the third period (Na to Ar), Identify the element

i) With highest ionization enthalpy
ii) With largest atomic radii
iii) Most reactive non metal
iv) Most reactive metal
v) An element that shows characteristics properties of metals as well as non-metal.
vi) An element whose oxide is amphoteric in nature. (3)

21) An organic compound on analysis gave the following percentage composition:
C= 57.8%; H=3.6% and the rest is oxygen. The vapour density of the compound was found
to be 83.Find the molecular formula of the compound. (3)

22) a) XeF2molecule is linear molecule but it is sp3d hybridized. Why? (5)
b) Use molecular orbital theory to explain why the Be2 molecule does not exist.
c) Calculate formal charge on each atom in nitrite ion NO2-
d) Which hybrid orbitals are used by each carbon atoms in CH3CHO?
e) What is the change in the hybridization of the B and N atoms in the following reaction?

BF3 + NH3 F3B.NH3

OR

a) Explain the expanded octet rule with an example. (1)
b) Give reasons for the following: (4)
i) All carbon to oxygen bonds in CO32- are equivalent.
ii) BF3 has a zero dipole moment although the B-F bonds are polar.
iii) The structure of NH3 is pyramidal.
iv) A molecule of PCl5 exists while that of NCl5 does not.



23) a) Calculate the total pressure in a mixture of 8 g of dioxygen and 4 g of dihydrogen
confined in a vessel of 1 dm3 at 27oC. (R= 0.083 bar dm3K-1mol-1)

b) Drop of liquid assumes spherical shape. Why?
c) Critical temperature of ammonia and carbon dioxide are 405.5 K and 304.10 K
respectively. Which these gases will liquefy first when you start cooling from 500K to
their critical temperature? (3+1+1)

OR

a) The drain cleaner contains small bits of aluminium which react with caustic soda to produce
dihydrogen gas. What volume of dihydrogen at 20°C and one bar pressure will be released
when 0.15 g of aluminium reacts.

b) Explain how surface tension accounts for capillary action of liquids.
c) What is compressibility factor? How does it help to account for the nature of a gas?(3+1+1)


