HALF YEARLY EXAMINATION, 2025-26

CHEMISTRY
Time — 3:00 Hrs. Class - XI M.M. : 70
Date — 13.09.2025 (Saturday)
Name of the student Roll No. _Section

GENERAL INSTRUCTIONS:
Read the following instructions carefully.

(a) There are 33 questions in this question paper with internal choice.

(b) SECTION A consists of 16 multiple-choice questions carrying 1 mark each.
(c) SECTION B consists of 5 short answer questions carrying 2 marks each.
(d) SECTION C consists of 7 short answer questions carrying 3 marks each.
(e) SECTION D consists of 2 case-based questions carrying 4 marks each.

(f) SECTION E consists of 3 long answer questions carrying 5 marks each.

(g) All questions are compulsory.

(h) Use of log tables and calculators is not allowed.

SECTION - A

The following questions are multiple-choice questions with one correct answer. Each question carries
1 mark. There is no internal choice in this section.

Q1.

Q2

Q3

Q4

Q5

Q6

Q7

Which has the maximum number of molecules among the following ? (At. mass of S = 32u)
a) 44 g of CO, b) 48 g of O, c)8gofH, d) 64 g of SO,

What will be the molality of chloroform in the water sample which contains 15 ppm chloroform
by mass chloroform?

a) 1.25x 10*m b) 2.5x 10 m c)1.5x107°m d)1.25x10° m
The number of significant figures in 0.0028 is
a)l b) 2 c)3 d) 4

The energies E1 and E2 of two radiations are 25 eV and 50 eV respectively. The relation between
their wavelengths i.e., A1 and A2 will be

a)Al=A2 b) A1 =2A2 c) A1l =4A2 d)Al= %)\2
Which of the following have identical bond order?

(1) cN™ () 0> (1) NnO* (IV) CN*

a) LIl b) 1,11 c) LIV d) LI
The number of angular and radial nodes of 4f orbital respectively are
a)3,0 b) 1,2 c)3,1 d) 2,1

Which of the following represents the correct order of increasing first ionization enthalpy for Ca,
Ba, S, Se and Ar ? (At. no. of Ba =56, Se = 34)

a)S<Se<Ca<Ba<Ar b)Ba<Ca<Se<S<Ar
c)Ca<Ba<S<Se<Ar d) Ca<S<Ba<Se<Ar
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Qs.

Q9.

Q1o0.

Q11.

Ql2.

Element with atomic number 47 belongs to the period .......... and the group ....

a) 5th, 11th b) 5th, 12" c) 4th,12™ d) 4th, 11th
The electronic configuration of gadolinium (Atomic number 64) is :

a) [Xe]4f’5d°6s’ b) [Xe]4f'5d%6s" c)[Xe] 4f'5d'6s®>  d) [Xe]4f*5d°6s’

Which of the following species contains three bond pairs and one lone pair around the central
atom?

a) NHZ_ b) PC|3 C) H,O d) BF3
The formal charge of carbon atom in carbonate ion is-
a)+1 b)-1 c)+4 d) zero

Which of the following does not have a tetrahedral structure ?
a) BH, b) BF c)NH," d) H,0

Directions : Each of these questions contain two statements, Assertion and Reason. Each of these

guestions also has four alternative choices, only one of which is the correct answer.

You have to select one of the codes (a), (b), (c) and (d) given below.

(a)
(b)
(c)
(d)

Q1s.

Q14.

Q15s.

Qle.

Assertion is correct, reason is correct; reason is a correct explanation for assertion.
Assertion is correct, reason is correct; reason is not a correct explanation for assertion
Assertion is correct, reason is incorrect

Assertion is incorrect, reason is correct.

Assertion : Atomic size increases along a period.

Reason : Effective nuclear charge increases as the atomic number increases resulting in the
increased attraction of electrons to the nucleus.

Assertion: The lesser the lattice enthalpy more stable is the ionic compound.
Reason: The lattice enthalpy is greater, for ions of highest charge and smaller radii.
Assertion: Half-filled and fully-filled degenerate orbitals are more stable.
Reason: Extra stability is due to the symmetrical distribution of electrons and exchange energy.
Assertion: Sulphur forms many compounds in which the octet rule is obeyed.
Reason: Due to the absence of d-orbitals in sulphur, it follows the octet rule.
SECTION - B

This section contains 5 questions with internal choice in one question. The following questions are
very short answer type and carry 2 marks each.

Q17.

Q1s.

Two elements can combine to form more than one compound, the masses of one element that
combine with a fixed mass of the other element, are in a whole-number ratio. Is this statement
true? If yes, state according to which law? Give one example related to this law.

Hydrogen gas is prepared in the laboratory by reacting dilute HCI with granulated zinc.

The following reaction takes place.

Zn + 2HCI = ZnCl, + H,

Calculate the volume of hydrogen gas liberated at STP when 32.65 g of zinc reacts with HCI.
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Q19.

Q20.
Q21.

(one mol of a gas occupies 22.7 L volume at STP; atomic mass of Zn = 65.3 u)
(a) What is the lowest value of n that allows g orbitals to exist?

(b) An electron is in one of the 3d orbitals, Give the possible values of n, | and ml for this
electron.

What is the basic difference between the term electron gain enthalpy and electronegativity?
Consider the following species:
N*", 0%, F", Na*, Mg** and AI**
(a) What is common in them?
(b) Arrange them in the order of increasing ionic radii.
OR

Discuss the shape of the following molecules using the VSEPR model:
(a) SiCl, (b) PFs

SECTION-C

This section contains 7 questions with internal choice in one question. The following questions are
short answer type and carry 3 marks each.

Q22

Q23

Q24

Q25

Q26

Q27

Q28

Calculate the concentration of nitric acid in moles per litre in a sample which has a density
1.41gmL" and the mass percent of nitric acid in it being 69%.

Calcium carbonate reacts with aqueous HCl to give CaCl, and CO, according to the reaction given
below:

CaCOs (s) + 2HCI (aq) = CaCly(aqg) + CO,(g) + H,0(l)

What mass of CaCl, will be formed when 250 mL of 0.76 M HCI reacts with 1000 g of CaCO3?
Name the limiting reagent. Calculate the number of moles of CaCl, formed in the reaction.
Calculate the wavelength, frequency and wave number of a light wave whose period is
2.0x107'%.

a) Write the Lewis dot structure of sulphate & carbonate ions.

b) Arrange the bonds in order of increasing ionic character in the molecules:

LiF, K;0, N,, SO,, and CIFs.

Apart from tetrahedral geometry, another possible geometry for CH, is square planar with the

four H atoms at the corners of the square and the C atom at its centre. Explain why CH, is not
square planar?

Show that the circumference of the Bohr's orbit for the hydrogen atom is an integral multiple of
the de Broglie's wavelength associated with the electron revolving around the orbit.

Which out of NH; and NF; has higher dipole moment and why?
OR

Arrange the following as stated:

(@) N, O,, F,, Cl, (Increasing order of bond dissociation energy)

(b) F, Cl, Br, I (Increasing order of electron gain enthalpy)

(c) F5, Ny, Cly, O, (Increasing order of bond length)
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SECTION -D

The following questions are case-based questions. Each question has an internal choice and carries 4
(1+1+1+1) marks each. Read the passage carefully and answer the questions that follow.

Read the following passage and answer the questions that follow:

Q29

Q30

Orbitals are regions or spaces where there is maximum probability of finding electrons.
Qualitatively, these orbitals can be distinguished by their size, shape and orientation. An orbital
of small size means there is more chance of finding the electron near the nucleus. Shape and
orientation mean the direction in which the probability of finding an electron is maximum.
Atomic orbitals can be distinguished by quantum numbers. Each orbital is designated by three
quantum numbers n, | and ml (magnetic quantum number) which define energy, shape and
orientation but these are not sufficient to explain spectra of multi-electrons atoms. Spin
guantum number (mg) determines the spin of an electron. Spin angular momentum of electron
has two orientations relative to chosen axis which are distinguished by spin quantum numbers
ms which can take values +1/2 and -1/2.

a) How many orbitals are associated with n = 3?
b) Describe the orbitals represented by (i) n=2,1=1(iijn=4,1=0.
c) How many electrons are possible in an orbital? Why?
d) What is the shape of ’s’ and 'p' orbitals?
OR

How many sub-shells are associated with n =4 ? Name them.
Read the following passage and answer the questions that follow:

Bohr's model explained electrons can revolve only in certain permitted orbits who’s angular
could successfully explain stability of atoms and spectrum of unielectron species. Hydrogen
spectrum consists of Lyman, Ballmer, Paschen, Brackett and Pfund series. Bohr's theory could
not explain spectrum of multi-electron species, Stark effect, Zeeman effect, dual nature of
matter, de Broglie equation and Heisenberg uncertainty principle which lead to orbital concept.
Electrons were filled in orbitals according to Aufbau’s principle, Hund’s Rule and Pauli’s exclusion
principle. Each electron is identified by four quantum numbers n, |, ml and ms out which n, |, ml
was derived from Schrodinger’s wave equation. Half-filled and completely filled orbitals are
more stable due to exchange energy and symmetrical distribution of electrons.

a) Arrange 4d, 3d, 4p and 3p in increasing order of energy.
b) What is name of spectrum of radiation emitted by substance that has absorbed radiation?
c) What rules out the probability of existence of definite path of electrons?
d) State Hund’s rule.
OR
Write electronic configuration for Nitrogen & Oxygen on the basis of Hund’s rule.
SECTION —E

The following questions are long answer types and carry 5 marks each. All questions have an internal

choice.
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Q31

Q32

Q33

a) Differentiate between molarity and molality of a solution. 2+3

b) Calculate the molarity of a solution of ethanol in water, in which the mole fraction of ethanol
is 0.040 (assume the density of water to be one).

OR

a) A welding fuel gas contains carbon and hydrogen only. Burning a small sample of it in oxygen
gives 3.38 g carbon dioxide, 0.690 g of water and no other products. A volume 10.0 L
(measured at NTP) of this welding gas is found to weigh 11.6 g. Calculate — 3+2
(i) Empirical formula  (ii) Molar Mass of the gas (iii) Molecular formula

b) Which of the following has the largest number of oxygen atoms? 1.0g oxygen atoms or1.0g of
ozone? Justify your answer

a) Write the electronic configuration of (i) Mn, (ii) Fe** (iii) Cr** and Zn** Mention the number of
unpaired electrons in each case  (At. no. of Mn=25, Fe=26, Cr=24, Zn=30) 2+1+2

b) State Pauli’s exclusion principle,

c) What is the maximum number of emission lines when the excited electron of a hydrogen
atom in n = 6 drops to the ground state?

OR

a) The energy associated with first orbit in hydrogen atom is — 2.17 x 108 J atom™. What is the
energy associated with the fifth orbit? 2+3
b) Calculate the radius of Bohr’s fifth orbit for hydrogen atom.

a) Considering the elements F, Cl, O and N. What will be the correct order of their chemical

reactivity in terms of oxidising property? 1
b) Write the IUPAC name of the elements with atomic number 112 and 114. 2
c) Why do successive ionization enthalpies always increase? Explain with example. 2
OR
a) What does covalent radius and ionic radius really mean to you? 2
b) Which of the following pairs of elements would have a move negative electron gain
enthalpy? Give reason. 2

(i) O or F (ii) For Cl.
c¢) Would you expect the second electron gain enthalpy of O as positive, justify your answer. 1

<>

HALF YEARLY EXAM | CHEMISTRY | CLASS 11 | 2025-26 | PRINTED Q 33 PRINTED PAGES 5 | PAGE# 5



