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Maharashtra Board 11th Chemistry Chapter 8, Class 11 Chemistry Chapter 8 solutions
1. Explain the following

Question A.

Hydrogen shows similarity with alkali metals as well as halogens.
Answer:

e The electronic configuration of hydrogen is 1s* which is similar to the outer
electronic configuration of alkali metals of group 11i.e., ns'.

e However, 1s' also resembles the outer electronic configuration of group 17
elements i.e., ns* np°.

e By adding one electron to H, it will attain the electronic configuration of the inert
gas He which is 1s> and by adding one electron to ns? np® we get ns®>np® which is
the outer electronic configuration of the remaining inert gases.

e Therefore, some chemical properties of hydrogen are similar to those of alkali
metals while some resemble halogens.

Hence, hydrogen shows similarity with alkali metals as well as halogens.

Question B.
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Standard reduction potential of alkali metals have high negative values.
Answer:

The general outer electronic configuration of alkali metals is ns".

They readily lose one valence shell electron to achieve stable noble gas
configuration and hence, they are highly electropositive and are good reducing
agents.

Hence, standard reduction potentials of alkali metals have high negative values.
Question C.

Alkaline earth metals have low values of electronegativity; which decrease
down the group.

Answer:

e Electronegativity represents attractive force exerted by the nucleus on shared
electrons.

e The general outer electronic configuration of alkaline earth metals is ns®. They
readily lose their two valence shell electrons to achieve stable noble gas
configuration. They are electropositive and hence, they have low values of
electronegativity.

Question D.

Sodium dissolves in liquid ammonia to form a solution which shows
electrical conductivity.

Answer:

i. Sodium dissolves in liquid ammonia giving deep blue coloured solutions which is
electrically conducting in nature.

Na + (x + y) NH, — [Na(NH,),]+ + [e(NH,),]"
ii. Due to formation of ions, the solution shows electrical conductivity.

Question E.
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BeCl, is covalent while MgCl, is ionic.
Answer:

Be** ion has very small ionic size and therefore, it has very high charge density.
Due to this, it has high tendency to distort the electron cloud around the
negatively charged chloride ion (Cl-) which is larger in size.

This results in partial covalent character of the bond in BeCl,.

Mg>* ion has very less tendency to distort the electron cloud of Cl~ due to the
bigger size of Mg>* as compared to Be**.

Hence, BeCl, is covalent while MgCl, is ionic.
Question F.

Lithium floats an water while sodium floats and catches fire when put in
water.

Answer:

e When lithium and sodium react with water, hydrogen gas is released. Due to
these hydrogen gas bubbles, lithium and sodium floats on water.
eg. 2Na + 2H,0 — 2Na* + 20H™ + H,1

e The reactivity of group 1 metals increases with increasing atomic radius and
lowering of ionization enthalpy down the group.
Thus, sodium having lower ionization enthalpy, is more reactive than lithium.
Hence, lithium reacts slowly while sodium reacts vigorously with water.
Since the reaction of sodium with water is highly exothermic, it catches fire when
put in water.

2. Write balanced chemical equations for the following.
Question A.

CO, is passed into concentrated solution of NaCl, which is saturated with
NH,.

Answer:
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2NHiag) + HyO + COzg) ——> (NH4)2CO034q)

(Ammonia) Ammonium carbonate
{NH;;]}COHM} + Hzﬂm + CGQ[E] e 2NH4HCQ3[3]
Ammonium carbonate Ammonium bicarbonate
NH4HCO;3,, + NaCI{uq} —— NaHCOy, + NH‘,CIM}
Ammonium From brine Sodium bicarbonate
bicarbonate solution (precipitate)

Question B.

A 50% solution of sulphuric acid is subjected to electrolyte oxidation and
the product is hydrolysed.

Answer:

a. Electrolytic oxidation: _
Atanode: 2HSO, —""¥%, H,S,04 + 2
Peroxydisulphuric
acid
b.  Hydrolysis:
HO-S0O;,-0-0-5S0,-0H + 2H.-0 ——» 2H,50, + H,0;
Peroxydisulphuric Hydrogen
acid peroxide

Question C.

Magnesium is heated in air.

Answer:
a. 2Mg + 0, _A, 2MgO b. 3Mg + NNz — MMgsﬂz
. . . . Magnesium  Nitrogen agnesium
Magnesium  Oxygen (air) Magnesium oxide (air) nitride

Question D.
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Beryllium oxide is treated separately with aqueous HCI and aqueous NaOH
solutions.

Answer:

Beryllium oxide (BeO) is an amphoteric oxide and thus, it reacts with both acid (HCI) as
well as base (NaOH) to give the corresponding products.

1. BeO+2HCI( Acid )—BeCl2+H20

ii. BeO+2NaOH( Base ) »>Na2BeO2+H20
3. Answer the following questions
Question A.

Describe the diagonal relationship between Li and Mg with the help of two
illustrative properties.

Answer:

a. The relative placement of these elements with similar properties in the periodic table
is across a diagonal and is called diagonal relationship.

b. Lithium is placed in the group 1 and period 2 of the modem periodic table. It
resembles with magnesium which is placed in the group 2 and period 3.

BT v .
- Period 2 Liwe Be E.
~ Period3 ~ Na Mg

ii. Li and Mg show similarities in many of their properties.

e. g.

a. Reaction with oxygen:

lements-of-group-1-and-2/
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1. Group 1 elements except lithium, react with oxygen present in the air to form oxides
(M, 0) as well as peroxides (M,0,) and superoxides (MO,) on further reaction with
excess of oxygen.

2. This anomalous behaviour of lithium is due to its resemblance with magnesium as a
result of diagonal relationship.

3. As group 2 elements form monoxides i.e., oxides, lithium also form monoxides.

4Li  + O —_— 2Li;0 Mg + O 8 2MgO
Lithium Lithium Magnesium Magnesium
metal monoxide metal monoxide {oxide)

b. Reaction with nitrogen:

1. All the group 1 elements react only with oxygen present in the air to form oxides while
group 2 elements react with both nitrogen and oxygen present in the air forming
corresponding oxides and nitrides.

2. However, lithium reacts with oxygen as well as nitrogen present in the air due to its
resemblance with magnesium.

6Li +N; —> 2Li;N 3Mg  + N, —2 Mg;N;
Lithium Lithium Magnesium Mag'nel:smm
nitride nitride

Question B.

Describe the industrial production of dihydrogen from steam. Also write
the chemical reaction involved.

Answer:
Three stages are involved in the industrial production of dihydrogen from steam.
1. Stage 1:

a. Reaction of steam on hydrocarbon or coke (C) at 1270 K temperature in presence of
nickel catalyst gives water-gas which is a mixture of carbon monoxide and hydrogen.

lements-of-group-1-and-2/
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1. Reaction of steam with hydrocarbon:

CHq.{g]. + Hzc}{g} —lz;’ﬁf—-} CO{&J"'SH!{g}
Methane Steam

(Hydrocarban) Water-gas (syngas)

2. Reaction of steam with coke or carbon (C):

Cisy + HiOpyy —555— COyy + Hagg

b. Sawdust, scrapwood, etc. can also be used in place of carbon.
ii. Stage 2:

Water-gas shift reaction: When carbon monoxide in the water-gas reacts with steam in
the presence of iron chromate (FeCrO,) as catalyst, it gets transformed into carbon
dioxide. This is called water-gas shift reaction.

673K
CcO + H,0 > COyyy + H
Car!g%g Steam” iraﬂ;ﬂwmm Carbos’ Hydtzcggg}m
monoxide dioxide
(from syngas
mixture)

iii. Stage 3: In the last stage, carbon dioxide is removed by scrubbing with sodium
arsenite solution.

Question C.

A water sample, which did not give lather with soap, was found to contain
Ca(HCO,), and Mg(HCO,),. Which chemical will make this water give lather
with soap? Explain with the help of chemical reactions.

Answer:

e Soap does not lather in hard water due to presence of the soluble salts of calcium
and magnesium in it. So, the given water sample is hard water.

lements-of-group-1-and-2/
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e Hardness of hard water can be removed by removal of these calcium and
magnesium salts.

e Sodium carbonate is used to make hard water soft as it precipitates out the
soluble calcium and magnesium salts in hard water as carbonates. Thus, it will
make water give lather with soap.

e.g. Ca(HCO,),qq + Na,CO,(,q) — CaCOy) + 2NaHCO, g

Question D.

Name the isotopes of hydrogen. Write their atomic composition
schematically and explain which of these is radioactive ?

Answer:

i. Hydrogen has three isotopes i.e., hydrogen (11H), deuterium (21H) and tritium (31H)
with mass numbers 1, 2 and 3 respectively.

ii. They all contain one proton and one electron but different number of neutrons in the
nucleus.

iii. Atomic composition of isotopes of hydrogen:

Name of the Atomic | Atomic Neutron |

i isotope : Symbol number mass number N Abundance Stability
i & | numberA T IR S
| Hydrogen | Hor jHorH-l S 0 | 9998% | Suble
" Deuterium DorHorH2 | 1 2 1 . 0015% Stable
I Tnnum Torf_HorHB. S S S — b

iv. Tritium is a radioactive nuclide with half-life period 12.4 years and emits low energy
B~ particles.

v. Schematic representation of isotopes of hydrogen is as follows:
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24 ' H
Hydrogen Denjxterium Tritium

4. Name the following

Question A.

Alkali metal with smallest atom.

Answer:

Lithium (Li)

Question B.

The most abundant element in the universe.
Answer:

Hydrogen (H)

Question C.

Radioactive alkali metal.

Answer:

Francium (Fr)

Question D.

Ions having high concentration in cell sap.

Answer:
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Potassium ions (K*)
Question E.

A compound having hydrogen, aluminium and lithium as its constituent
elements.

Answer:

Lithium aluminium hydride (LiAlIH,)
5. Choose the correct option.
Question A.

The unstable isotope of hydrogen is .....
a. H-1

b. H-2

c. H-3

d. H4

Answer:

c. H-3

Question B.

Identify the odd one.

a.Rb

b. Ra

c.Sr
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a.Rb

Question C.

Which of the following is Lewis acid ?

a. BaCl,

b. KCl

c. BeCl,

d. LiCl

Answer:

c. BeCl,

Question D.

What happens when crystalline Na,CO, is heated ?

a. releases CO,

b. loses H,0

c. decomposes into NaHCO,

d. colour changes.

Answer:

b. loses H,O

Activity :

1. Collect the information of preparation of dihydrogen and make a chart.
2. Find out the s block elements compounds importance/uses.

Answer:
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1.
f:; l Method of preparaﬁon of dihydrogen :
oy o e e P Y T O LA

High purity hydrogen gas can be prepared by the action of pure dil. H;50, on magnesium ribben.
Mg + H;8O4 41, —> MgSO;y + Hyy T

b. . By action of water on sodium hydride:
: Preparation of pure hydrogen gas can also be carried out by action of water on
- sodium hydride.
- NaH + HoO ——> NaOH + Hy, T

. mB} l;f'ygruv);s method: i
Dihydrogen can be preparcd by action of KOH on scrap aluminium or silicon.
2Al 4+ 2KOH + 2H,0 —— 2KAIO, + 31—13{31T
: This method is knoun as Uyeno’s method and gwtq very pure hyc[rogcn

d. B} Bosch process
FlL In Bosch process, water gas (CO + H,) is mixed with twice the volume of steam,
2. In the presence of prometer (like CroO; or ThO,), this mixture is then passed over heated catalyst

(Fe;05) at 773 K. !

i3 In this reaction, oxidation of CO to CO- takes place.
i +
CO+ Hy + HyO — 2820 0Oy T+

Water gas Steam

4. Carbon dioxide so formed is removed by dissolving it in water under pressure
L (20 — 25 atmospheres), thus leaving behind hydrogen which is collected.
e. i By Lane’s process:

- When superheated steam 1s passed over iron filings heated to about 1023 — 1073 K, hydrogen is formed.

3Fc +4H,0 w} FeaOygy + 4Hyy,

Steam

2. Uses of s-block elements:

Group 1 elements (alkali metals):

a. Lithium: Lithium is widely used in batteries.
b. Sodium:

e Liquid sodium metal is used as a coolant in fast breeder nuclear reactors.
e Sodium is also used as an important reagent in the Wurtz reaction.
e [tisused in the manufacture of sodium vapour lamp.

c. Potassium:

Iements of—grou9—1 -and-2/
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Potassium has a vital role in biological system.
Potassium chloride (KCl) is used as a fertilizer.
Potassium hydroxide (KOH) is used in the manufacture of soft soaps and also as
an excellent absorbent of carbon dioxide.
e Potassium superoxide (KO,) is used as a source of oxygen.

d. Caesium: Caesium is used in devising photoelectric cells.
Group 2 elements (alkaline earth metals):

a. Magnesium: Magnesium hydroxide [Mg(OH),] in its suspension form is used as an
antacid.

b. Calcium: Compounds of calcium such as limestone and gypsum are used as
constituents of cement and mortar.

c. Barium: BaSO, being insoluble in H,O and opaque to X-rays is used as ‘barium meal’
to scan the X-ray of human digestive system.

[Note: Students are expected to collect additional information about preparation of
dihydrogen and uses of s-block elements on their own.]

Can you recall? (Textbook Page No. 110)
Question 1.

Which is the first element in the periodic table?
Answer:

Hydrogen is the first element in the periodic table.
Question 2.

What are isotopes?

Answer:

Many elements exist naturally as a mixture of two or more types of atoms or nuclides.
These individual nuclides are called isotopes of that element. Isotopes of an element
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have the same atomic number (number of protons) but different atomic mass numbers
due to different number of neutrons in their nuclei.

Question 3.

Write the formulae of the compounds of hydrogen formed with sodium and
chlorine.

Answer:

Hydrogen combines with sodium to form sodium hydride (NaH) while it reacts with
chlorine to form hydrogen chloride (HCI).

Can you tell? (Textbook Page No. 110)

Question 1.

In which group should hydrogen be placed? In group 1 or group 17? Why?
Answer:

e Hydrogen contains one valence electron in its valence shell and thus, its valency
is one. Therefore, hydrogen resembles alkali metals (group 1 elements) as they
also contain one electron in their valence shell (alkali metals tend to lose their
valence electron).

e However, hydrogen also shows similarity with halogens (group 17 elements) as
their valency is also one because halogens tend to accept one electron in their
valence shell.

e Due to this unique behaviour, it is difficult to assign any definite position to
hydrogen in the modem periodic table.

Just think! (Textbook Page No. 112)
Question 1.
2Na(s)+Hz2( g)—»A2NaH(s)

In the above chemical reaction which element does undergo oxidation and
which does undergo reduction?
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Answer:
i. Redox reaction can be described as electron transfer as shown below:
2Na(s) + H2(g) — 2Na* + 2H"

ii. Charge development suggests that each sodium atom loses one electron to form Na*
and each hydrogen atom gains one electron to form H. This can be represented as
follows:

Loss ofe

¥

2Nag) + Hyg —> 2Na'+ 2H

)

Gain of e”

iii. Na is oxidised to NaH by loss of electrons while the elemental hydrogen is reduced to
NaH by a gain of electrons.

Can you recall? (Textbook Page No. 113)

Question i.

What is the name of the family of reactive metals having valency one?
Answer:

The family of reactive metals having valency one is known as alkali metals (group 1).
Question ii.

What is the name of the family of reactive metals having valency two?
Answer:

The family of reactive metals having valency two is known as alkaline earth metals
(group 2).

lements-of-group-1-and-2/
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Maharashtra Board Solutions
Class 11 Chemistry

e Chapter 1- Some Basic Concepts of Chemistry
e Chapter 2- Introduction to Analytical Chemistry

e Chapter 3- Basic Analytical Techniques
e Chapter 4- Structure of Atom

e Chapter 5- Chemical Bonding

e Chapter 6- Redox Reactions

e Chapter 7- Modern Periodic Table

e Chapter 8- Elements of Group 1 and 2

e Chapter 9- Elements of Group 13, 14 and 15
e Chapter 10- States of Matter

e Chapter 11- Adsorption and Colloids

e Chapter 12- Chemical Equilibrium

e Chapter 13- Nuclear Chemistry and Radioactivity
e Chapter 14- Basic Principles of Organic Chemistry

e Chapter 15- Hydrocarbons

e Chapter 16- Chemistry in Everyvday Life
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE I ATEI (A 10T 3Ta
AT A RANET0T ASSD), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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