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Chapter-10 Acids, Bases and Salts

Q.1

Ans:

Q4

Ans:

.vJ—.-. - }

INTRODUCTION
SHORT QUESTIONS

A famous Muslim Chem|51 \]cbh Bin H 1y¢ n ")rtpar

o /NiUric acid-(G4N03;

e Hydropnleris aciyl (RCH

« Suiphutic ecid (H:SO,)
Wnat wes ifte-contribution of Lavoisier towards acids? (Knowledge Base)

CONTRIBUTION OF LAVOISIER
In 1787 Lavoisier named binary compounds of oxygen such as CO, and SO, as acids
which on dissolution in water gave acidic solutions.
Give the work of Sir Humphrey Davy towards acids. (Knowledge Base)
WORK OF SIR HUMPHREY DAVY

In 1815, Sir Humphrey Davy gave the following countributions:

e He discovered that there are certain acids which are without oxygen. For example,

HCI.

e He proved the presence of hydrogen as the main constituent of all acids.
Which acid is present in stomach and how is stomach acidity treated?
(Understanding+Application Base)

ACID PRESENT IN STOMACH

We all have little concentration of hydrochloric acid in our stomach, which helps to break down
the food. Sometimes the amount of stomach acid becomes too much, which causes acidity.
Treatment of Stomach Acidity:
Stomach acidity is easily treated by taking an alkaline medicine. The alkali neutralizes
the acid, producing a harmless chemical called a salt.

MULTIPLE CHOICE QUESTIONS

Nitric acid was prepared by: (K.B)

(A) Bu Ali Sina (B) Jabir Bin Hayan
(C) Laviosier (D) Humphrey _
The first acid known to man was: (K.B) (SWL 2017). 7"
(A) Hydrochloric acid (B) Sulphuric acid ' VIV
(C) Nitric acid (D) Acetic acid - N -
The word acid is derived from: (r( B) \ N ’
(A) Acidic _ v ' (E) Abidus,
(C) Acgtip| | - VYA D) Acetate
Humpi rev Da A 0 ‘ovel] 1hat mu il constltuent of all acids is: (K.B)
) |’I|tmg(~r \! Bl (B) Oxygen
' 'Q(,) HlydrGgen (D) Chlorine
CO,and SO; are: (K.B)
(A) Base (B) Acid
(C) Amphoteric compounds (D) Neutral compounds
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6. Which one gives acidic solution? (K.B)

(A) CO, (B) SO,
(C) Both A and B (D) MgO . AR

7. Hydrochloric acid was prepared hy: (K.B) ' [ e a)ie G-11)
(A) Alkhawarzmi : ~ (B Ikngheshiim
(C) Jabir Bin Hayan (C)Bu-AliSina

8. The meaning ofLasgnword agicus,ist (KB (DGK 2016 G-I1)
(A) Sweet A = (B) Tasteless
(C)Soun 4 WL (D) Salty

IR~ U Y 10.1 CONCEPTS OF ACIDS AND BASES

10.1.1 ARRHENIUS CONCEPT OF ACIDS AND BASES

LONG QUESTIONS

Q.1 What is the comparison between acids and bases? (Knowledge Base) (DGK 2016 G-I)
OR
Write down characteristic properties of acids and bases.
Ans: COMPARISON BETWEEN ACIDS AND BASES
Following are characteristics properties of acids and bases:

Acids | Bases
Taste
e Acids have sour taste. e.g. unripe e Bases have bitter taste and feel slippery.
citrus fruits or lemon juice e.g. soap is slippery to touch
Effect on Litmus
e They turn blue litmus red e They turn red litmus blue
Nature
e They are corrosive in concentrated e They are non-corrosive except
form concentrated forms of NaOH and KOH
Electrical Conductivity
e Their agueous solutions conduct e Their agueous solutions conduct electric
electric current current . r
Examples (oo \ (CAe
e HCI, H,SO4,HNO; etc | ¢ \NaOH, X0 ﬂjﬂgH elc/ e
Q.2  Write in detail Arrhenius r‘once*\'rxof acids\and Lrases. anvledce T Understandlng
Base) )
=0 20, MTN'2016!G=i;17, SGD 2016 G-I, 17, FSD 2016 G-I 17)
This.col cept W cS Qv e b . AiThenius in 1787.
-~ R A’ 10§ :
> J'I' NN ‘RL J 1S a substance which dissociates in aqueous solution to give hydrogen ions”
Examples:

e Hydrochloric acid (HCI)
e Nitric acid (HNO3)
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e Sulphuric acid (H,SOy,)

e Phosphoric acid (H3PO,)
General Reaction: )
In general the ionization of acids, takas pla'v_,e as fqllnvﬂs.

He = R LR LA
Explaniaijon!, VS WL
: 1 -‘.';dig' r +
HCh— —— cl
) . ' water .
[ b . HNO; ——= H + NO,
- water  + ]
CHsCOOH —2&L W' | CH,co0
Base: (BWP 2017)

“Base is a substance which dissociates in aqueous solution to give hydroxide ions .
Examples:
Sodium hydroxide (NaOH)
Potassium hydroxide (KOH)
Calcium hydroxide [Ca(OH),]
e Aluminium hydroxide [AI(OH)s]
General Reaction:
The general ionization of bases takes place as follows;

Explanation:
BOH water B+ + _OH
water + -
NaOH — Na  +  OH
Conclusion:

Thus, according to Arrhenius Concept:
Acid gives H" in water and base gives OH™ in water.

Limitations: (LHR 2014.2015, 2019 202557~ (7, |

e Agueous medium: =

This concept is appllcable ?ly in LqLe 5GS .necwum md does nwt expiain nature

of acids and bases,ir non-¢ Fquesus Tneuwn
o 'ru e of seripour! d< '

L\Lc'ordmg th this £ong epf, acids and bases are only those compounds which
A coritain) rnyUru"an \H ") and hydroxide (OH") ions, respectively. It can't explain
SO Y cthenature of compounds like CO,, NHs etc., which are acid and base,
. respectively. Although this concept has limited scope vyet, it led to the

development of more general theories of acid-base behaviour.
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Chapter-10 Acids, Bases and Salts

10.1 CONCEPTS OF ACIDS AND BASES .

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

10.1.1 ARRHENIUS CONCEPT OF ACIDS AND ‘,@

SHORT. QUESTIONS

What are physical (charasieristic).fyroser ties o1, azios? (Kinowledg: Base)
(GRV/\2014; 2015, DNG-RH/AN 2017, BWP 2016 G-11)
H S1CAL PROBERTIES &5ACIDS
The phwr‘al puop:.tles of acids are-zs 1olicws:
e AciCs eve sour vaste-e.g. Unripe citrus fruits or lemon juices.
.8 Theyiturr-5iue litmus red.
e '“fiey are corrosive in concentrated form.
e Their agueous solutions conduct electric current.
Examples:
e Hydrochloric acid (HCI)
e Sulphuric acid (H,SOy)
e Nitric Acid (HNO3)
What are physical (characteristic) properties of bases? (Knowledge Base) (GRW 2013,
LHR 2015, BWP 2017)

PHYSICAL PROPERTIES OF BASES
The physical properties of acids are as follows:
e Bases have bitter taste and feel slippery. e.g. Soap is slippery to touch.
e They turn red litmus blue.
e They are non-corrosive except concentrated forms of NaOH and KOH.
e Their aqueous solutions conduct electric current.
Examples:
e Sodium hydroxide (NaOH)
e Potassium Hydroxide (KOH)
e Calcium hydroxide [Ca(OH),]

What are limitations of Arrhenius concept of acids and bases? (Understanding Base)
(GRW 2014, 15, DGK 2016 G-11, 17, MTN 2017, RWP 2017, FSD 2016 G-11)
Answer given on Page # 43 (limitations)

10.1.1 MULTIPLE CHOICE QUESTIONS
Formula of phosphoric acid is: (K.B)

@ Hea NN [ (0 o

(A) H2POs (2
(C) HPO, RS Y OT: 5ROl | | N
AlOH)gis{KB) \ \/ /s
A A2l | 0\ SN A base
(C)Asclt AW e = (D) A non-metallic oxide
. 2 fina! p”’*du of Arrhenius concept is: (U.B)
{4 x) Salt +H,0 (B) An adduct
(C) A conjugate acid base pair (D) A salt only
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4.

Base turn red litmus to: (K.B)

(A) Blue (B) Red _
(C) White /D) Yellow e
Arrhenius concept was presentedi in: (K1) | (BWP 2017)
(A) 1234 ' T\(B)\1455 »,

(C) 1787 T 1987

It is a subsiar,ce Which provicestiydrogen ions: (K.B)

@) l4cic, | ' (B) Base

(Crlai (D) Adduct

It is a substance which provides hydroxide ions: (K.B)

(A) Acid (B) Base

(C) Salt (D) Adduct

10.1.2 BRONSTED LOWRY CONCEPT

Q.1

Ans:

LONG QUESTIONS

Explain Bronsted-Lowry Concept. Give its limitations. (Knowledge + Understanding
Base) (Ex-Q.1)(LHR 2019, FSD 2017)
OR

Define an acid a base according to Bronsted-Lowry concept and justify with
examples that water is an amphoteric compound.

BRONSTED-L OWRY NCEPT
Introduction:
In 1923, the Danish Chemist Bronsted and the English Chemist Lowry independently
presented their theories of acids and bases on the basis of proton transfer.
Acid:
“An acid is a substance (molecule or ion) that can donate a proton (H") to another
substance. ”

Examples:
e Hydrocholoric acid (HCI) . AN (T
e Acetic acid (CH;COOH) O AN [ (o o=
e Nitric acid (HNO3z)— VTN - N
Base: A

“A base"i;s._é \}uhqtai‘.f;é_tht‘f cai ae:{ept"-.a piratort () from another substance.”
Exampied:| |4 10 L4 L) et
7 Amrnofia (NH2)

el Avarside (OH)

Zxplanation:
HCI acts as an acid while NH3; acts as a base
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HCI +NH, B 5l5dg NH; + CI”

Acid + Base Conjugateacid + Conjugate base
Water as an Amphoteric Substance: (TE:_ILOQFL _Fg—_10_L_q__)
(Understanding Base) —
“A substance that can act asan avud & well ada beoe i5 M*Jleo ar nkoteric specie .

o (Wite ter s5d Basa: '
Nie n HCI di ssnlizel in water’ HCI acts as an acid and H,0O as a base.
HICH+ F,0 BB 5 H,O" + CI”
Acid + Base Conjugateacid + Conjugate base

"\-\.

e \Water as an acid:
When ammonia dissolves in water, H,O acts as an acid and ammonia as a base.

H,O + NH,HES  NH, + OH"
Acid + Base Conjugateacid + Conjugate base

Explanation:

It is a reversible reaction. In the forward reaction HCI is an acid as it donates a proton,
whereas H,O is a base as it accepts a proton. In the reverse reaction ClI" ion is a base as
it accepts a proton from acid HzO" ion. CI ion is called a conjugate base of acid HCI
and H3O" ion is called a conjugate acid of base H,O. It means every acid produces a
conjugate base and every base produces a conjugate acid such that there is conjugate
acid-base pair.

Conjugate Acid:
“A conjugate acid is a specie formed by accepting a proton by a base .

Conjugate Base:
“A conjugate base is a specie formed by donating a proton by an acid .

Examples:
e Conjugate means joined together as pair.

CH,COOH+H,0f 6} CH,COO™ +  HQ" < [ [~ i
Acid Base Gpnjugé__te‘_ir_.id__ f‘cnjugatbb s Ta

Condition: \ ) -

Accorginig to, Bropsted-Lewiry-Ccoacept, acia-and base always, work together. That means,
a subsizinde | canact as| lan, * :\ﬁ-\promn donor) only when another substance
simultar,ecusly heha /ey ¢s.4 wase (proton acceptor).

= UL lmltatnn» _
' 'Jt Ak Geen observed that there are certain substances which behave as acids though they

do not have the ability to donate a proton, e.g., SOs. Similarly, CaO behaves as a base
but it cannot accept a proton. These observations prove the limitations of Bronsted-
Lowry concept of acids and bases.
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Table 10.2 Conjugate Acid-Base Pairs of Common Species

=l -

HNO3q) + H20u pids FaD g, + N3 (ag)
H2SO04(aq) + H2Qq) H e -_H3£’+<'»q) = HSO4 (ag)
HCNq) ' = M0 Iy e H30" ag) +  CNy
CH3COOH(aq) ! I"2CJ(|" @ @@ H30+(aq) + CHgCOO(aq)
HaC [ - NHs(ag) H B NHs" ag) +  OH g

[T\ f1Qan ' t COs i HCOs @ +  OHaqg

Clg HCOs (a) B8 HiCOs3ep  +  Clg

()

(b)

(©)

()

PROBLEM 10.1

(Understanding + Application Base)
What are conjugate bases of each of the following? (DGK 2017, SWL 2017)

HS',H,0", H,PO;,HSO,, HF,CH,COOH, | Al (HZO)GT
Give the conjugate acids of the following?
OH’,HCO;, HPO? ,CH,NH,, CO>,CH,COOH .
Which of the following behave both as Bronsted acids and Bronsted bases?
H,0,HCO;, H,S0,,H,PO,, HS .

NUMERICAL EXAMPLE

Solution:
Conjugate Bases: (b) Conjugate Acids:
Species Conjugate Bases Species Conjugate Acids
HS s OH" H,O
H,0" H,0 _ HCO;, — < | |H.E04
H,PO; upoz () OV PG Y RO,
HSO, —. 907 \ oW Vs ZH,NNH, CH,NH;
JHJ/ccor L T CH,CoO co? HCO;
|- 3+ 2+
FAI(H,0), | | Al(H,0), OH |

CH,COCH CH,COOH," .
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(©)

Q.2

Ans:

Bronsted Acids as Well as Bases:

e H,O
e HCO;
e HS

ED LOWRY CONCEPT
SHORT QUESTIONS

What is conjugate acid and conjugate base? (Knowledge Base + Understanding Base)
(GRW 2013,2014,2015)
N ATE ACID AND N ATE BASE
Conjugate Acid:
“A conjugate acid is a specie formed by accepting a proton by a base .

Conjugate Base:
“A conjugate base is a specie formed by donating a proton by an acid ”.
Examples:
e Conjugate means joined together as pair.
HCI +NH, 5 55 NH; + ClI-
Acid + Base Conjugateacid + Conjugate base

What are limitations of Bronsted-Lowry concept of acids and bases? (Knowledge
Base)

Answer given on Page # 46 (limitations)

10.1.2 BRONSTED LOWRY CONCEPT
MULTIPLE CHOICE QUESTIONS

Which one is amphoteric: (U.B) _ —s T L

(C) NaOH ' g’ (D) HG Y
Bronsted _Lwry aC|d "< B3\ AL
(A) Gived H™ T BARIEL \ A ('B') Is an electron pair acceptor
(C) Doriates, OH | | | 1" (D) Is an electron pair
Al Elroristod azias are: (U.B)
Li\)-Arrhenius acids (B) Lewis acids
(C) Lewis bases (D) Bronsted acids
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4. Conjugate base of sulphuric acid is: (U.B) (LHR 2014, BWP 2017)
(A) SO (B) SO” ¢ =105
(C) HSO, : | (D) HSG,
5. Acid is a substance that ¢ar, donaie a: (K ?)
(A) Praior .\ |\ (R} Eiettron
(C) Netitrer _ | ) S (D) Positron
6. Bicr sted-i,uw rirconcept was presented in: (K.B) (SWL 2017)
(Nj2973 (B) 1787
(C) 1823 (D) 1943
7. Bronsted-Lowry concept is based on transfer of: (K.B)
(A) Proton (B) Electron
(C) Neutron (D) Positron
8. Base is a substance that can accept a: (K.B)
(A) Proton (B) Electron
(C) Neutron (D) Positron
9. Substances that can behave as acid as well as base are called: (K.B)
(A) Bases (B) Acids
(C) Amphoteric compounds (D) Salts
10.  Which one is not an acid? (K.B) (MTN 2016 G-I1)
(A) HCI (B) NH3
(C) H,CO3 (D) H2SO4

10.1.3 LEWIS CONCEPT OF ACIDS AND BASES
LONG QUESTIONS

Q.1 Explain Lewis Concept of acids and bases with smtable exampl—s JI/..pv 'Ied;* ta%e'
+ Understanding Base) [ | EXQ2Z)
(LHR 2013, 2014, 209" JRWAOB |V|TI“2016( T 17, 56D 2027 Bive 2016G 1)
Ans: LEWIS ;LC_EQ =0__F="C_JDS;£|QEAQS
Introductisn :
The Arr,mmuﬂ and Bron! ted L\Mry "onre s of aC|ds and bases are limited to
substantes \waich corltaln \protoise=" G.N. Lewis (1923) proposed a more general and
bromﬁer cong e|Lt of acids aitd bases. According to this concept:

\ J'I' Y “\Frucid is a substance (molecule or ion) which can accept a pair of electrons ”

Examgles
e Boron trifluoride (BF3)

e Hydrogen ion (H")
e Sodium ion (Na")
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e Aluminium trichloride (AICl5)
Base:
“A base is a substance (molecule or ion) which can donate a pair of el*ertu ns,’

Examples:
Ammonia (NHs)

Flvoride ion(F7)

Syenide igim(CND) LY

Altdhols (ROH) |

[xeraple 1) '

(IResction between Boron Trifluoride and Ammonia):
A reaction between ammonia and boron trifluoride takes place by forming a coordinate
covalent bond between ammonia and boron trifluoride by donating an electron pair of
ammonia and acceptmg that electron palr by boron trlfluorlde

“an- . .‘:::f‘ -
“ ;- R
:F]xB' £ _:NX.H —_— - '.F'KB iNX.H
[ ] ] ¥ X . ¥ ' )(

X " b

e oH 'F- H S

[T : . . ‘o |

: a'u:ceptm Doror

Boron trifluoride + Ammonia
Examples 2:
(Reaction between H and Ammonia):

The cations (proton itself or metal ions) act as Lewis acids. For example, a reaction
between H* and NH3; where H* acts as an acid and ammonia as a base:

Ammonia boron trifluoride (adduct)

+

v L :
0+ : ]:i_le g 7 TN Nx'H — |H iNwoH
X

- .- .A('t'luct.' -

1w J I
— = L N |

Acid + Base Acceptor. Donor

Adduct: ) -
“The pmquc of any l-ewis acid- '\S“ reaceisn i5 a-siiigle specie, called an adduct”.
Netzralizatiori Reattmn .

A neutralization reacticn ‘«tccdrdlng to Lewis concept is donation and acceptance of an

- nect -on|pair th'farnia coordinate covalent bond in an adduct.

O haracieristics of Lewis Acids:
Acc’drding to Lewis concept, the following species can act as Lewis acids:
(i) Central Atom With Incomplete Octet:
Molecules in which the central atom has incomplete octet are Lewis acid. The central
atom has only six electrons around it, therefore, these can accept an electron pair.
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Q.2
Ans:

Examples:
° BF3
L A|C|3 i} B [
o FeCly - W N
(ii) Simple Cations: :
Simple cations can act as Lieveisacils. /\II CofICT S a‘* as| L.evsis-acids since they
are def.b.eﬁt in eIPctrons

Some cata. ans ravn 1 \,mv {iltie tendency to accept electrons like:

L\ Na'
Py ,(
e Ca?etc.

Greater Tendency to Accept Electrons:
Some cataions have a greater tendency to accept electrons like:
e HY
e Agetc.
Characteristics of Lewis Bases:
According to Lewis concept, the following species can act as Lewis bases:
(i) Electron Rich Species:
Neutral species having at least one lone pair of electrons act as Lewis bases
because they contain a lone pair of electrons
Examples:
e Ammonia NH,

e Aamines R-NH,
Alcohols R-O-H
o Water  H-O-H.

(ii) Anions:
Negatively charged species or anions act as Lewis bases:
Examples:

e Chloride CI

e Cyanide CN'

e Hydroxide ion OH"
Give brief idea about three concepts of acids and bases..(“ripw!e ig mbe)
Q_OMﬁS_Q_C_-[L»AMD tsALEQ AN =AY T

m\m\\ NN
. Arlhemu‘ | ‘ It gryes! H It gives OH" Salt + H,O

e Bratsthd-Cowry | It donates H' It accepts H* g;?’“gate acid base
- . It is electron pair It is electron pair
* Lewis acceptor donor Adduct
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

10.1.3 LEWIS CONCEPT OF ACIDS AND BASES

SHORT QUESTIONS

What are types of Lewis bases? (Knowlefige Base)
TYPES OF LEV/IS 3ASIES

According to Lewis concept, the fatiowingsneries|can act &s iewis bases:

(i) Electrsii Rich Species)

Neutrel shecizs-raving-ot ast ane-I¢ ne wr gp clectrons act as Lewis bases because they
containia .cne pair, ¢f dlectinns!

Examp_'-‘s, '

» Aminoria NH

¢ Amines R-NH,
e Alcohols R-O-H

e Water  H-O-H.
e Ethers R-OR

(it) Anions:
Negatively charged species or anions act as Lewis bases:
Examples:
e Chloride CI
e Cyanide CN*
e Hydroxide ion OH
What is an adduct? (Knowledge Base) (SWL 2016 G-I, I1)
ADDUCT
Definition:

“The product of any Lewis acid-base reaction is a single specie, called an adduct ”.
Example:

+
H 31 ’ H
. [ [}
. X X x
H 4 tRael s 1 2 Nxe T — | H «— :NxeH
-3 E .
H H H
Acid + B . -
ci ase Acceptor Donor Adduct

All Bronsted bases are Lewis bases but &il 3ronsteé Acids are nc't l ew s‘act (I‘.':rubtlfy.
(Understanding Base) \ TRERIREEE (Do you know Pg. # 26)
JUSTEIGAITL ’)_' '

It may 7€, hoted that-4il Biohstéd %@;Te}o !_ewis bases but all Bronsted acids are not
Lewis asids. | ' \
Justification:!

Acclrding T B norsted concept a base is a substance which can accept a proton, while

h |1_(Mld”w th=ewis concept, a base is a substance which can donate a pair of electrons.

2ws wases generally contain one or more lone pair of electrons and, therefore, they can
also accept a proton (Bronsted base). Thus, all Lewis bases are also Bronsted bases. On
the other hand, Bronsted acids are those which can give a proton. For example, HCI,
|I:|zSO4 artzj not capable of accepting a pair of electrons. Hence, all Bronsted acids are not
ewis acids.
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10.

Ans:

'. J_'. WIN

10.1.3 LEWIS CONCEPT OF ACIDS AND BASES

MULTIPLE CHOICE QUESTIONS

The product of any Lewis acid base reactign is a single.specia cal Ie:i \K B,/M INZBIT

(A) A salt (B¥Anlacouct

(C) salt +H,0 ' ([0}, Cor\jugateacid'base jpair
In a reaction between ammgnia & bv -ohth |f|3r|u:, BFsi5: (U.B)

(A) Anacid (B} Abase

(C) A cesijuiget base (D) An adduct

These can éctigs b.ewis acias: (K.B)

() [Anicns (B) Radicals

1C)Cetinas (D) Molecule

These can act as lewis bases: (K.B)

(A) Cations (B) Anions

(C) Cations & anions (D) Radicals

Which is a Lewis base? (K.B) (GRW 2014, LHR 2015, 2016, DGK 2017)
(A) AICl3 (B) H*

(C) BF3 (D) NHs

Molecules in which central atom has incomplete octet is called: (U.B)
(A) Lewis base (B) Lewis acid

(C) Amphoteric (D) Salt

Substance which has unshared pair of electons act as: (U.B)

(A) Lewis base (B) Lewis acid

(C) Amphoteric (D) Salt

Substances which have empty orbital that can accommodate an electron pair are called:
(U.B)

(A) Lewis base (B) Lewis acid

(C) Amphoteric comopuds (D) Adduct

Simple cations can act as: (U.B)

(A) Lewis base (B) Lewis acid

(C) Amphoteric (D) Adduct

Ammonia, amines and alcohols are examples of: (K.B)
(A) Lewis base (B) Lewis acid
C) Amphoteric D) Arrhenius acid

10.1 TEST YOURSELF

What is the difference between Arrhenius base and Bronsted-Lowry base? -
(Ur‘d"iSlar\dln" D'Fc;-. L

DIFFERENTIATION -
The differences between Arrhenlus base arid Bronstf‘ Low"/ baee are ai f*\'uow —

| ArrheniusBasg 43 = 4§ BribstdUpieyisas” |

. ___'Jltm tign | |
e Abasgis é{ ubstarcd which “ T ‘A baseis a substance that can accept a
dissocratat ir! aqgeenus coluuon £ G ~~  proton (H+) from another substance.
__hydroxidg _L%S_(_C‘b ).
NI B Examples
IEANL (i e NH;
e Ca(OH), e AICl;
NaOH[] (%%} Na*+OH" HCl + NH, 003 NH," +CI
Acid Base
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Ans:

Ans:

Ans:

Ans:

Vi.

Ans:

What do you mean by neutralization reaction according to Arrhenius acid-base concept?
(Undc.amndlnr* Bate)
NEUTRALIZATION }

Accordlng to Arrhernius acid base-gpncepi, Curiag ne. ratizatioh, reattion yciogen ions
(H") combine with the equal,numbai-of Aivdroxide ivng andl koth ni 2uiralize each other to
form water... -

| .I-'C..E.@é i—:+-L_c_:1-
WoHTI E Na® +OH

H'+ OH —H,0

HCI+NaOH M8 NaCl+H,0

Prove that water is an amphoteric specie. (Understanding Base)
Answer given on Page # 46
How can you justify that NH; is Bronsted-Lowry base but not Arrhenius base?
(Understanding Base)

NH; AS BRONSTED-LOWRY BASE
Ammonia (NHj3) is Bronsted —Lowry base because it has the ability to accept a proton
(H" ion) but not Arrhenius base because it does not produce hydroxide ions (OH") in
aqueous solution.

Example:
NH; accepts a proton from water

NH,+ H,0 G  NH; +  OH
Base Acid Conjugate Conjugate

acid base

State and explain the neutralization reaction according to Lewis concept.
(Knowledge Base)

NEUTRALIZATION REACTION
Definition:
“A neutralization reaction according to Lewis concept is donation and acceptance of a
electron pair to form a coordinate covalent bond in an adduct .

Example: e [y (CAL
BF; ¥ INHa—% [BFs «cnlfFoy W N [ (@ o=
Electron pair Electronrain~—  \Addust || | N T
Acceptor (acid) Coyioy (bas -) Sek)

Defing 'épd give tie-charalter |§L 5,01 k ewr Asig: (Understandlng Base)
= | oLl LEWIS ACID
Definition; |

__II\.] acid s asustance (molecule Or ion) which can accept a pair of electrons”.
Eixarnpies:

e Boron trifluoride (BF3)
e Hydrogen ion (H)
e Sodium ion (Na")
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e  Aluminium trichloride (AICls)
Characteristics of Lewis Acids:
According to Lewis concept, the following species can act as Lzwis Ac/ts.

(1) Central Atom With Incompléte’ Octet:
Molecules in which the centrai atgim has inodripizie bciet aie i.ewss acic. The central atom as
only six-elections arovriu it, thecefare, th=:e ¢2i1 ancegtan electron pair.
Exampizs:
° BF\}
R |C|3
o “eCls
(i1) Simple Cations:
Simple cations can act as Lewis acids. All cations act as Lewis acids since they are
deficient in electrons.
Little Tentdency to Accept Electrons:
Some cataions have a very little tendency to accept electrons like:

e Na
e K'
e Ca?etc.

Greater Tendency to Accept Electrons:
Some cataions have a greater tendency to accept electrons like:

e HY
e Agetc.
vii.  What is an amphoteric specie according to Bronsted-Lowry concept? What is its
nature according to Lewis concept? (Knowledge Base + Understanding Base)
Ans: AMPHOTERI PECIE

Water is amphoteric specie according to Bronsted-Lowery concept because it behaves as
an acid as well as base.

NATURE OF AMPHOTERIC SPEICE
According to Lewis concept water acts only as Lewis base because it has the ability to
donate electron pair.

HO + H ——(H, ('j—>H)+
Base Acid Adduct

mmum
] mam

Q.1 Explam n-l e hPrr.C"l nrapnruemo\t at Hs (Jrderstanding + Appllcatlon Base)
- \ - (LHR 2016, GRW 2014,2017, DGK 2017)

Ans: R W\ NI AL PROPERTIES OF ACID

f, '| hnrm at ,uropertles of acids are as follows:
{ % {!) reaction with Metals: (LHR 2014)

Acids react explosively with metals like sodium, potassium and calcium. However, dilute
acids (HCI, H,SO,) react moderately with reactive metals like, Mg, Zn, Fe and Al form
respective salts and evolve hydrogen gas.
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Zngy+H,S0,,, —> ZnSO,+H T

29)
2Al y+ 6HCI(aq) — 2AICly*3H, T K

(i) Reaction with Carbonates and Bicarfhonates: (est Yourself102 qi

Acids react with carbonateg and 'hicarbsrates| tc, torin, corigsporiding Saits and evolve

carbon dioxide gas. -

caCQ, + 2.4c| SR Vauz +CO,T+H,0
! C< Iciymi calbhna e)
2N&CO, + H,50, —— Na,SO, +2C0O, T+ 2H,0
(Sodium Bicarbonate)
(m)Reactlon with Bases:
Acids react with bases (oxides and hydroxides of metal and ammonium hydroxide) to
form salts and water. This process is called neutralization.

NaOH(aq) + HCI(aq) ——> NaCl,_, + HZO(,)
CuO(aq) + HZSO4(aq) — CuSO4(aq) +HZO(,)

(iv)Reaction with Sulphites and Bisulphites: (Test Yourself 10.2 q ii)
Acids react with sulphites and bisulphites to form salts with liberation of sulphur dioxide
gas.

(ag)

CaSO0;ag) + 2HClg) —> CaClyag) + SOy T +H, 00
(Calcium Sulphite)
NaHSO;q) + HCliag) — NaCleg) + SOy T + HyOq)
(Sodium Bisulphite)
(v) Reaction with Sulphides:
Acids react with metal sulphides to liberate hydrogen sulphide gas.
FeSqq) + HySOyaq — FeSOyaq) + HyS¢) T

Q.2  Write down uses of acids. Give some naturally occuring acids and their sources.

Ans:

(Knowledge Base)(Do you know Pg. # 29) (FSD 2016 G-I, BWP 2016 G-I, GRW 2017)

USES OF ACIDS
Following are the uses of some important acids:
Sulphuric Acid (H,SO4): (Test Yourself 10.2 q iii) - ¢ \
It is used to manufacture fertilizers, ammonium sulphste Ca'C,JU n oune phtw" L
explosives, paints, dyes, drugs. It is< "Iso us“d As-a dlen U’Ofylﬁ in' dd al')ra(‘-"‘ Haateries.
Nitric Acid (HNO3): \
It is used in manufacturmg ot fi: rtalwe. amn 0ol un. nltrus), explo“ves paints, drugs and
etching Gesigns-oi cOnDeT oldte\

Hydrocitigrid Aci di(Han: |
It is used foil cieaning mesats, tannlng and in printing industries.

..',Iéaz_zgls_gud {C¢iHsCOOH):

it/ is-used in preservation of food.

Acetic Acid (CH;COOH):

It is used in food preservation & flavouring of food. It is also used to treat stings of
wasps.
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ME NATURAL ACIDS AND THEIR RCE
Naturally accruing acid

Sr. No. Acid Sauirte

(i) | Citric acid ~ | Citrsfritsii.e., lentn, drande— |
(i) | Lactic acid | = Sotnmitk VL T

(i) — Formicazsid| \/ /11 L_Sﬁﬁ,_o? Leesand ants
(i Buazic acio, | ~-Rancid butter
) | CFartaric aicd L Tamarind, grapes, apples

o] viy | Mbleicracid Apples

[ O )T | Uric acid Urine
| | (viii) | Stearic acid Fats

10.1.4 GENERAL PROPERTIES OF ACIDS
SHORT QUESTIONS
Q.1 What are mineral acids? (Knowledge Base)
(Do you know Pg. # 28)(GRW 2015)

OR

Write down the names and formulae of three mineral acids.
(GRW 2015, DGK 2017, RWP 2017)

Ans: MINERAL ACIDS
Definitions:
“Acids having inorganic origin are called mineral acids”.
Examples:

e Hydrochloric acid (HCI)

e Sulphuric acid (H,SO,)

e Nitric acid (HNO;)
Q.2 How do acids react with metals? (Application Base) (LHR 2014)
Ans: REACTION BETWEEN ACIDS AND METALS

Acids react explosively with metals like sodium, potassium and calcium. However, dilute

acids (HCI, H,SO,) react moderately with reactive metals like, Mg, Zn, Fe and Al to form v -

respective salts and evolve hydrogen gas. —
20+ H,S0, ) —> ZRE0,+ Hyy N |

2Al ,+ €HEL _J—) ZAICH, +3l-zg)
Q.3  Write dr)\m uses of h,“'“o hioric gcig (h_l_r\ovv_lt.'ige B5ase)
DARY s VR (GRW 2013) (DGK 2017, RWP 2017)
Ans: BIRY JSES.CE HYDROCHLORIC ACID
o tis Usec; WL -
.. J'I' S INL Gor cleaning metals

e For tanning
e In printing industries.
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Q.4 Write down sources of Maleic acid and Stearic acid. (Knowledge Base)

Ans: SOURCES OF ACIDS
Following are the sources of acids:

1%,

e Maleic acid : Appqe!
e Stearicacid : fats Y
Q.5  Write satiices of Citric ‘acig and lagtic acid. (Knowledge Base) (LHR 2014,2015)
Ans: \ | “5OURCES OF ACIDS
r <l <ources )f citeic acid and lactic acid are as follows:
o “Citric acid : Citrus fruits i.e. lemon, orange.
e Lactic acid : Sour milk.
Q.6  Give the uses of sulphuric acid. (Knowledge Base) (MTN 2016 G-I)
Ans: ES OF SULPHURIC ACID
Sulphuric acid (H2SOy) is used:
e To manufacture fertilizers, ammonium sulphate, calcium superphosphate, etc.
e To prepare explosives, paints, dyes, drugs.
e Asan electrolyte in lead storage batteries.
Q.7  Write down any two uses of acetic acid. (Knowledge Base) (SWL 2016 G-I)
Ans: USES OF ACETIC ACID
Acetic acid is used:
¢ In food preservation, flavouring of food.
e To treat stings of wasps.
Q.8  Give four uses of nitric acid. (Knowledge Base) (DGK 2016 G-I1)
Ans: USES OF NITRIC ACID
It is used:
e In manufacturing of fertilizer (ammonium nitrate)
e In the manutectueing of explosives,
e To prepare of paints and drugs
e For etching designs on copper plates.
Q.9  Write the name of acid present in (a) Vinegar (b) Ant sting. (Knowledge Base) (DGK 2016 G-1)
Ans: NAMES OF ACID ey
The names of acids present in vinegar ant sting are: P / Vi
e Vinegar : Acetic acid - NN Y e
e AntSting : Formicacid iR EA RN A

e o

1. Neuiralizatior: is veacticiiof: (U.B)
= [ MARAGHS i rmetals (B) Acids with sulphides
v | ((C)-Bases with acids (D) None of these
o Acid used for food preservation is: (K.B)
(A) Nitric acid (B) Benzoic acid
(C) Acetic acid (D) BothBand C
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3.

10.

11.

12.

13.

14.

Q.1

R
LT | "

i _(]c}?y/ 2014)

Maleic acid is found from: (K.B)

(A) Apples (B) Grapes

(C) Sour milk (D) Fats _ -
Acid reacts with metal sulphides to liberate: (U.R} W N
(A) Hydrogen gas . - (13} Carhon'dinxide

(C) Ammonia gas ' (L Hycrogen suisiids gas
Formule o1 acetic.actaiz; KB '

(A) CH£00H . —(B) CHO

(C) NaQH, | '\ ) ' (D) CH3OH

\Which cne is fourd in stings of bee’s and ants? (K.B)

i) Lericacid (B) Maleic acid

(C) Butyric acid (D) Formic acid

It is used to cure sting of wasps: (K.B)

(A) Acetic acid (B) Benzoic acid

(C) Nitric acid (D) Sulphuric acid

When acids react with carbonates and bicarbonates, which gas evolves out? (U.B)
(LHR 2013,14, GRW 2014, SWL 2017)

(A) H,S (B) COs

(C) CO, (D) Co

Uric acid is present in: (K.B) (FSD 2016 G-I, SGD 2016 G-1)
(A) Fats (B) Citrus fruits

(C) Apples (D) Urine

When Na reacts with HCI the salt produced is: (U.B)

(A) NaCl (B) NaOH

(C) H0 (D) NHs

Citric acid is found in: (K.B) (BWP 2017, FSD 2016 G-11)
(A) Urine (B) Fast

(C) Lemon (D) Sour milk

Acid present in sour milk is: (K.B) (DGK 2016 G-I, 17)
(A) Lactic acid (B) Formic acid

(C) Tartaric acid (D) Uric acid

Name the acid used in lead storage batteries: (K.B) (MTN 2017, SGD 2017)
(A) CH3COCH (B) HCI

(C) HNO; (D) H2SO,4 - ; )
Lactic acid is found in: (K.B) Tt 'G.‘{‘vv"_?m?. S\.\/."_ 207
(A) Citrus fruits _ [ \B) Sowr *1 K-, N ' - -

(DY Ap

T AT T —
Rone bksFions

Describe the ! .1em Col sroperties of bases. (Understanding + Application Base)

(C) Rancid butter
Q.

..-" )

= HEMICAL PROPERTIE F BASE
The chemical properties of bases are as follows:
(1) Reaction with Acids:

Bases react with acids to form salt and water. It is a neutralization reaction.
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Q.2

Ans:

2KOH,,,) + H,50,,, —> K,SO0,,, + 2H,0,,

(1) Reaction with Ammonium Salts: ; '
Alkalies react with ammonium salts to libefatz ammes#id gas '
NH,Cl .+ NaOF, - KaC! i +NH, | T'+ H,D

(acy acy (ac) B 0
~({¥H,), 80,55+ QA (ORI} == Cas0ggg+ 2NHy T+ 2H,0,,

(ag) 4(aq)

4{aq) 4{aq) 3(9)
(iii) Prs Précrd"tdnor‘ Of Mydroxides{keaction with Heavy Metal Salts): (LHR 2013, 2020)

Alkalies| pi erlpl ats 'irsoluble hydroxides when added to solutions of salts of heavy
“rtla\s Suenh as copper, iron, zinc, lead and calcium.

u + a —> QU + Na
CuSO,, + 2NaOH,, Cu(OH),, + Na,SO

4(aq)

Blue ppt.

ZnCly, + 2NaOH,,;, ——> Zn(OH), + 2NaCl,
White ppt.

FeCl,,, + 3NaOH,, —— Fe(OH)3(S) + 3NaCl
Brown ppt.

Pb(NOS)Z(aq) + 2NaOH,, —> Pb(OH)Z(S) + 2NaNO,,,

White ppt.

CaCl,,,+ 2NaOH,, ——> Ca(OH)Z(S)+ 2NaCl
White ppt.

FeSO,,, + 2NaOH,, —> Fe(OH)Z(S) + Na,SO,,,

Dirty Green ppt.

Write down the uses of bases. (Knowledge Base)
(LHR 2013, 2015, 2017, 2018, 2020, GRW 2014, 2015, BWP 2017 MTN 2017, DGK 2017, SWL 2016 G-I)

USES OF BASES
Following are the uses of some important bases:
Sodium Hydroxide (NaOH): | -\ (AL
Itis used for manufacturing of soap. (7} BN [ (o o=
Calcium Hydroxide Ca(Gil),: - ' ' ' ' -

It is used for manufacturirg of b.eacmng th'el, .,oftenlm of hard water and
neutrcllzmg af‘l‘"!'u, z0il and |dk€b\Qe \c acm' rain,

Potassiiiny 5—_|\LUrcx de (;(()H)

_Itisgsed in alkaling batteries.
viaghesiust Aydroxide Mg(OH),: (LHR 2020)

itis used as a base to neutralize acidity in stomach. It is also used for the treatment of
bee’s stings.

Aluminium Hydroxide AI(OH)s:

It is used as foaming agent in fire extinguishers.
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Ammonium Hydroxide (NH,OH):

It is used to remove grease stains from clothes. (BW 200
10.1.5 GENERAL PRQPERTIES GPBASES| |\
SHORDQUES TIONS |
Q.1 What are the uses of magnesiun, nyd oriae? (Kriswlécge Base) - (BWP 2016 G-1)
Ans: | USES DEMAC Nl"IUI\ JNi-nYDROXIDE

Magnetiun: hmendo is usad
" »| /s a'hase < riettralize acidity in stomach
. e 'For the treatment of bee's stings
2.2 Write down four uses of bases. (Knowledge Base) (LHR 2013) (GRW 2014,2015, MTN 2017)

Ans: USES OF BASES
Bases are used for a number of purposes. The important uses of bases are:

e Potassium hydroxide is used in alkaline batteries and shaving creams.

e Magnesium hydroxide is used as a base to neutralize acidity in the stomach.

e Aluminum hydroxide is used as foaming agent in fire extinguishers.

e Ammonium Hydroxide (NH4OH) is used to remove grease stains from clothes.

10.1.5 GENERAL PROPERTIES OF BASES

MULTIPLE CHOICE QUESTIONS

1. Fe(OH)s is: (K.B)

(A) An acid (B) A base
(C) Asalt (D) A non-metallic oxide
2. It is used to treat bee’s sting: (K.B)
(A) Mg(OH), (B) Ca(OH),
(C) NaOH (D) KOH
3. Which is found in alkaline batteries? (K.B) (SWL 2016 G-11)
(A) Mg(OH). (B) KOH -
(C) NaOH (D) Ca(OH), A
4. Alkalies react with ammonium salts to li9elrate whici as? (K. B‘ [ ( O N0~
(A) Hydrogen \ )~ () Sulphyr, dipxidy -
(C) Carbon dioxide BYFAR' (C)\Alsiinonia '
5. Alkaliss bregin itdte |r“ol nle (P{\) A
(A) Oxides! 1 ' (B) Hydroxides
(2)Folvanis, || L (D) Salts
el A “W'n b is-ased as foaming agent in fire extinguishers. (K.B)
J RV A) Aluminium Hydroxide (B) Ammonium Hydroxide
(C) Potassium Hydroxide (D) Sodium Hydroxide
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Ans:

Ans:

Ans:

[

Ans:

AnsS:

10.2 TEST YOURSELF .

When acids react with carbonates and bicarbonates, which gas e\'“l ves out?
(Understanding + Application Base)
Answer given on Page # 56 :
Which types of salts procitge SO-as on.reectirig with acids? (Un, Jerstandlng +
Application.Base)
Answer giv2n'on-Rdge # 5¢
Give the uses ¢f sulphuric acid.: (k& .uvvledge Base)
Ansviar given on\Page # 55
\Mite dewn-tiie colours of the precipitates formed by reaction of aqueous caustic
sbaa with solutions of copper, zinc and ferric salts. (Knowledge Base)

LOURS OF PRECIPITATE
When caustic soda (NaOH) reacts with copper salt, it gives blue precipitate of cupric
hydroxide.

CuSO, +2NaOH ——>Cu(OH),+Na,SO,

(Blue ppt.)
When caustic soda (NaOH) reacts with zinc salt, it gives white precipitate of zinc

hydroxide.
ZnCl,+2NaOH,,, —Zn(OH), +2NaCl _,

(White ppt.)
When caustic soda (NaOH) reacts with ferric salt, it gives brown precipitate of ferric
hydroxide.

FeCly,, *3NaOH ,,, ——> Fe(OH)3(S) +3NaCl

(Brown ppt.)
Name an alkali used in alkaline batteries. (Knowledge Base)
ALKALI USED IN ALKALINE BATTERIES
Potassium hydroxide (KOH) is an alkali used in alkaline batteries.

Science, Technology and Society (STOMACH ACIDITY)

Q.1

Ans:

LONG QUESTION

Write a detailed note on stomach acidity. (Knowledge Base) sl
(Science, TEChnOk‘gy And SOuety Pd 1 1)
STOMACHASIDITY "\ 4] | :

Definition: . I R
“Sometimes stomach proa udes ta5 Tuch acidl it “au~es anna(h aC|d|ty also called
hyperacid; [y ' '

Compuzi*inn cf&om'—uh SaCH éfbﬂ
Stomacl) sziretes chy emlw A5 a regular way to digest food. These chemicals mainly

o Consist of hyiesciioric acid along with other salts.

_ﬁ’ronecuon of Stomach from HCI:
Although hydrochloric acid is highly corrosive, but stomach is protected from its effect
because it is lined with cells that produce a base. The base neutralizes stomach acid.
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Functions of Acid:
e The important function of this acid is to breakdown chemical haiids, of foads i
the digestion process. Thus big molecules of food are-cenvared into srall gnes:
e Italso Kills the harmful baciesia of cen ‘rfonds and drinks,
Symptoms of Hyperacidity ) '
e _Ceviing burningsansation/thiovchcut'the gastic mtestlnal tract.
e Tne feelings of burning.senzatiori 'sometimes extend towards the chest that is
Galied hearr burping!
Peventinn ctHyperacidity:
Tne best prevention from hyperacidity is as follows:

Avoiding over eating and staying away from the fatty acids and spicy foods.

Simple and regular eating.

Remaining in an upright position for 45 minutes after taking a meal

Keeping the head elevated while sleeping.

Science, Technology and Society (STOMACH ACIDITY)

SHORT QUESTIONS

Q.1 How we can prevent hyperacidity? (Knowledge Base) (SWL 2017)
Ans: PREVENTION OF HYPERACIDITY
Hyperacidity can be prevented:
e Avoiding over eating and staying away from the fatty acids and spicy foods.
e Simple and regular eating.
e Remaining in an upright position for 45 minutes after taking a meal
e Keeping the head elevated while sleeping.

Q.2  What is hyperacidity? (Knowledge Base) (DGK 2017)
Ans: HYPERACIDITY
Definition:
“Sometimes stomach produces too much acid. It causes stomach acidity also called
hyperacidity. ”

Symptoms of Hyperacidity:
e Feeling burning sensation throughottt-the gastro intesiin cl i ax.t _
e The feelings of burnlng ccn pation scmeun es, =x1°rd towams \the-{iest that IS
called heart burniny. \ \
Q.3  Descrihe % process stetehing in ar* and n(,mtr\' <Knowledge Base)

AN ) .~ (Science, Technology and Society Pg. # 32)
Ans: \ 1 rL_-EING N ART AND INDUSTRY

Therjrotess of e“rcl ino-origlass is carried out by using a wax stencil.

S seercil s placed on areas of glass or mirror that are to be saved from acid.

Method of Etching:
Stencil is placed on the areas of glass or mirror. The glass or mirror is dipped into
hydrofluoric acid. The acid dissolves the exposed part of the glass thus ething it.
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Q.1

Ans:

\ '.I i K. =

Drawback:
This process has been very dangerous because the acid would damage the skin i
tissues of artist’s body. -

Advantage:
Athough it is dangerous tc deal vt ¢écid, y=t LchmJ cone\with acgid is very attractive as

comparad fousing other chumlua's \ 5
wa ociety (STOMACH ACIDITY)

__scieniditachn
A IMULTIPLE CHOICE QUESTIONS

Iti¢ ugea-r etching designs on copper plates: (K.B) (LHR 2013)
{A) Sulphuric acid (B) Acetic acid

(C) Hydrochloric acid (D) Nitric acid

In etching process, the glass or mirror is dipped into: (K.B)

(A) Hydrochloric acid (B) Sulphuric acid

(C) Nitric acid (D) Hydrofluoric acid

Stomach acidity is also called: (K.B)

(A) Acidity (B) Basicity

(C) Hyperacidity (D) Hypoacidity

LONG QUESTIONS

What is autoionization of water? How it is used to establish the pH of water?
(Knowledge + Understanding +Application Base) (Ex-Q.3)
OR

Write a note on pH scale.
pH SCALE
Definition:
“A logarithmic scale which is used to determine the pH of a solution is called pH scale .
pH is the negative logarithm of molar concentration of the hydrogen ions .
Basis of pH Scale:
Concentration of hydrogen ions [H'] in pure water is the basis for pH scale.

pH:
“pH is the negative logarithm of molar concentration of the hydrogen |r" IS

pH = -log [H']
Autoionization or Self lonization;_. Al alh ¢ -

“Water is a weak electrolyzg becauce it toirizes) very sI ohtiy | nt) I ng ina process called
aut0|on|zat|on or self ionizatipny:
H o }'ﬁj@ N H + OH"
Thegqu Ilerum ex DIeSSIGIT of this reaction may be written as.
[H*][OH"]
[H,0]
As concentration of water (H,O) is almost constant the above equation may be written as,
K. [HO] = [H'][OH]
A new equilibrium constant known as ionic product constant of water 'K, is used instead

..-"
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of product of equilibrium constant and [H,O]. Therefore,

Kv= [H]OH]= 1.0x10™at25°C (7
As we know, one molecule of water produces one H ism.and “ene GH ibn .o
dissociation. Therefore, WM« —

= [Oi‘-l_j \pri=: \HT Y \HY JloH |
['i 12 [ (1 Oy 1._:)-14')1/'4 o
Taking squarn 0ot on pth ides _—
_ ) = Tox 107 M at25°C
Thus|in pure water| |
[ BN A [H] = 1.0x107 M
' [OH] = 1.0x10"M

Conversmn of Figures With Negative Exponents into Positive:

As it is difficult to deal with such small figures having negative exponents, so it is
convenient to convert these figures into a positive using a numerical system. It is taking
the common (base-10) logarithm of the figure and multiplying it with —1.

Meaning of ‘p’:

p’ before a symbol means’ negative logarithm of the symbol. So ‘p’ before H means
negative logarithm of H”.

Therefore, pH is the negative logarithm of molar concentration of the hydrogen ions.
That is,

pH = —log [H]
Range of pH Scale:
With reference to above equation, a scale develops according to the molar concentration
of H" ions that is called pH scale. It ranges from 0 to 14.
To Prove That pH + pOH = 14:
According to this scale, pH of water is calculated as:
pH = —log [H]
pH = —log (1.0x107) =7

Similarly,
pOH —log [OH]
pOH = —log (1.0x107) =7
pH value normally varies from 0 to 14.
Therefore:
The sum of pH and pOH of the solution is always 14 at 250~

pH [o[1]2]3 4|5\6 3 J_Jrlbpl 2l15 14
POH |14 |13 |12 21 [ 2079 | ra 210
Identificaiicn of Acigds and E*asr 'Sy tH- Qralr\

pH scale-zan b Used 10\iazntify. thia naflire-of solutions as acid and base. A solution of a
compotng, of i T ar pC)H 7 i CU.|S|dered a neutral solution. Solutions of pH less than 7
are geidic énd marvtﬂsn 7 are basic.

(] DNC1SOrS

5 pH ‘of a neutral solution is always 7.

e Acidic solutions have pH less than 7.

e Basic solutions have pH value greater than 7.

e pH and pOH values range from 0 to 14.
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Y]

HO] pH [OHT  pOH
/\ 1x10™ 140 1x10° O.”—| )
107 1301 K100} (1)
c% FRI0° 420 x| 20
'(:| Basle 4 T 100 M40 Mee0T 30
g AT 1000 1x10T 40
» 1x10° 90 1x10° 50
1x10" 80 1x10° 60
— | NEUTRAL 1x 10" 7.0 1x107 70
1x10° 80 1x10° 80
o 1x10° 50 1x10° 90
3 1x10° 40 1x107 100
ol [ACDIC1x10° 30 1x10" 110
2 1x10° 20 1x10" 120
1x 10" 1.0 1x10® 130
\/ o 4x10° 00 1x10™ 140
Figure: pH Scale Showing Relation Among [H*] and pH
and pOH Scale Showing Relation Among [OHT] and pOH

10.2 pH SCALE
SHORT QUESTIONS

(GRW 2017, SWL 2016 G-II, 17)

Q.1

Ans:

Q.2

Ans:

What are uses of pH? (Knowledge Base)

USES OF pH
pH is used to:

e Determine acidic or basic nature of a solution.
e Produce medicines, culture at a microbiological particular concentratlon of H*

ion.

e Prepare solutions of requwed concnntratlons nerc:':o‘ry f,)r cer Lé|n bnmg*cm

reactions. -

What is pH scale? Give piof pur’*Wc ier. (F’ 0! 'V| edye Base

. / pBLCALE|
Deflnmm Vol g

e

. (RWP 2016 G-11, 17)

“A Iogc rnh’m SC! 1I1 W 'h chiIs LSt tu determine the pH of a solution is called pH scale .
“okiis tne' nﬂgauvv lagarithm of molar concentration of the hydrogen ions ”

k 381 0i pt Scale:

Concentration of hydrogen ions [H*] in pure water is the basis for the pH scale.

pH of pure water:
pH of pure water is 7.
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10.2 pH SCALE
MULTIPLE CHOICE QUESTIO

1. Concentration of in pure watziis the basis for p:"SL AAle. Ky .:)
(A) Hydrogen ion . - (13) Spdiuin ion
(C) Potassium ion ' (D) Hcroxidelion
2. Water;is: , WA, '
(A) Wezikelectrolyis _ Tyl " (B) Strong electrolyte
(C) Nori-eigztroiyt | ) (D) None of these
2 \Water icnizes-sligntly into ions in a process called: (K.B)
; (N neutralization (B) Auto ionization
(C) Self ionization (D)BothB&C
4. “K,” is known as: (K.B)
(A) Equilibrium constant (B) lonic product constant
(C) Specific rate constant (D) All of these
5. The negative logarithm of molar concentration of hydrogen ions is: (K.B)
(A) pOH (B)p
(C)pH (D) None of these
6. The range of pH scale is from: (K.B)
(A) 10-14 (B) 1-14
(C) 0-14 (D) 14-0
7. The sum of pH and pOH is always: (K.B) (LHR 2014, GRW 2014, DGK 2016 G-11)
(A) 14 at 26°C (B) 14 at 25°C
(C)13at25°C (D) 7at25°C
8. A solution of a compound of pH 7 or pOH 7 is considered a/an: (U.B)
(A) Basic solution (B) Neutral solution
(C) Acidic solution (D) None of these
9. Solution of pH less than is acidic. (K.B) (RWP 2016 G-I)
A7 (B) 14
(©)6 (D)9
10.  Solution of pH more than 7 is: (K.B)
(A) Acidic (B) Neutral ]
(C) Basic ~(D) Strong aeidic s N | -
11. pH= (K.B) h P
(A) ~log[OH ] \ A0\ () tos [
(C)logfHiTh = W .<DJ BetiB&C
12. A solusr, of | plds =11 hai j__\ i “times higher concentration of H* than a
solutior, of pH = 4: (UIE)L
(M) 14 times| (B) 100 times
y ﬁ(:) 10 umes (D) 20 times
13 pH of a neutral solution is always: (K.B) (MTN 2017, SWL 2017)
(A) 14 (B)O
©7 (D) 1
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10.2.1 INDICATORS .

Q.1

Ans:

LONG QUESTIONS L

Write a detailed note on the follawing! (}« nowledge + londgrsta 2l ing 2ase )
(L HR 2015, SGD 2014)

b. I\Aeasu .rrﬂg niH o1 a snlutior.
& IO A "“Ol’_b

a. Indicators

Definitzone:
“The sub)lar ces\ virhich .nulcate the completion of a chemical reaction due to
change in celeui-are called indicators .
Pre¢perties of Indicators:
Indicators are the organic compounds. They have different colours in acidic and alkaline solutions.
Importance:
Indicators help in determining the acidic, basic and neutral nature of solutions.
Types of Indicators:
There are different types of indicators. Some of the indicators are given below:
(i) Litmus
(ii) Phenolphthalein
(iii)Methyl orange
(i) Litmus:
e Blue litmus turns red in acidic solution.
e Red litmus turns blue in alkaline solution.
(i) Phenolphthalein:
It is colourless in strongly acidic solution.
It is red in strongly alkaline solution.
It changes colour at pH about 9.
Phenolphthalein is colourless in solution with pH less than 9.
If the pH is above 9 then it gives pink colour.
(iii) Methyl Orange:
e |t gives red colour at pH <4.
e It gives yellow colour from pH >4. —_ N -
So, each indicator has a specific colour in acidic medlur.‘. A 'nleh,ct'iéng_és ot a ‘specHic

pH to another colour in basic medium. L B
z - h-..a_ : A — ——*—'*—"_".__1'-'
[ drANGES | B¢ J ) i
- LITNS REE Blue
3 1 I’;'lﬂ'ﬂ.\LI’Hl"lllALliIN Colourless Red
AU ‘ I B
__ pH 0 1 2 3 456 7 8 91011121314

Figure: Colours of Indicators at Different pH Solutions
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A few commonly used indicators in titrations are given in table 10.3.
Table: 10.3 Few Important Indicators T

Indicator LM \ Ea l,!r )
; N4 . aWSqutlon
Methyl orange - ‘ _\Red /0 ‘ VA A T [ 57 Yellow
Litmus L\ | L7 | Red L A Blue
Pheno_lp_hﬂalin_w___j_t____ - Colcuiless ‘ 9 Red

[ I = " b. MEASURING pH OF A SOLUTION

- () unlversal Indlcator (pH indicator):

' “The mixture of indicators which gives different colours at different pH values is called
universal indicator or pH indicator .
It is used to measure the pH of a solution.
Procedure:
The pH of solution can be measured by dipping a piece of Universal Indicator paper in
the solution. The pH is then found by comparing the colour obtained with a colour chart.

NN &

1 2 3 4 5 6 7 8 9 10 11 12 13 14
(if) The pH Meter:
“A pH meter is an instrument which is used to measure the pH of a solution ”.
Construction:
It consists of a pH electrode connected to a meter.
Procedure:
The electrode is dipped into the solution and the meter shows the pH either on a scale or
digitally.
Comparison with Universal Indicator:

It is much more reliable and accurate method of measurmg pH thai l-mwersal Iy mlcahr':_ W

paper, though the latter is often more conv¢n nient._ | SRS -:j '-"}._; . p—

—

Figure: p Meter
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NUMERICAL EXAMPLE

PROBLEM 10.2/(S§:57:%:))

A solution of hydrochloric acid is 0. 01M.
What is its pH value?

Solution:
Given Data:
Molarity of !4&, Soluties-="0.03 1
To Find:
~ pHot sclution = ?
Ca'_“l_J-_t__( ns: |
Hydrachicric,acid isa strong acid so it ionizes
| ':.onnplcte y that is:
HCI —)H+ CI‘

So, its solutlon also contalns 0.01M HYions,
i.e. 102 M.
pH = -Iog[H*}
By putting the values of H"ions in the above
equation
pH = -log10”
pH=2 '
Result:
| Thus, pH of H,SO, solution is 2. |

PROBLEM 10.3[(S8:37:N:)!
Find out the pH and pOH of 0.001M
solution of KOH.
Solution:
Given Data:
Molarity of KOH solution = 0.001 M
To Find:
pH of solution = ?
pOH of solution = ?
Calculations:
Potassium hydroxide solution is a strong base.
It ionizes completely such that one mole of

KOH gives one mole of OH" ions.

KOH, )——>K(+ ,*OH, ) _

ThereforeJO 001 Mor 10°M YUAR
[OH_I= 107 " S N

pOH = —l0g107" = 3 '

=148\

il

pOH =3

Result y
L Thus pH and DOH o Jiver sc._utF are i
)

a3 Kespectively.

'Mm B+AE)

Find the pH of 0.01M sulphuric acid.
Solution:

Given Data:

Sulphuric acid is a strong dibasic acid. It
ionizes completely and its one mole produces
2 moles of hydrogen ions as presented in
equation.

H, SO, ——2H* +S0O%
2 Yeq) (aa) 4
Therefore; 0.01M sulphuric acid will
produce 2x0.01M hydrogen ions.
To Find:
pH of solution = ?
Calculations:
Hence hydrogen ions concentration
is:
[H"] =2x10°M
pH = -log(2x10?)
=- (log2+log107)
= - log2-log10™
Where, (-log?10=2)
Thus

pH —-Iogz+2
—’?1099 "
e<u|t RIRR= '

f, | Firuspi of given solutlon is1.7.
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1.

10.2.1 INDICATORS
SHORT QUESTIONS

What are indicators? Write names of of any two irdicators: \KI HW Iedoe Buge)
(DGK2047, ILHIK-2015, RWP 2017)

Answer given on Page # 6¢
What arg uriiversatindicators?4{Khonmedge Base)”
Answergiven'on Fage# 69
Whzt ave (le alreas of waik for analytical chemists? (Knowledge Base)

; (Science and Technology Page#38)

ANALYTICAL CHEMISTS
Analytical chemist examines substances qualitatively and quantitatively.
Areas of work:
e They identify substances and evaluate their properties.

e They have a wide area for working ranging from basic research in laboratories to
analytical research in industries.

e They work in almost all industries including manufacturing, pharmaceuticals,
healthcare, forensics and public protection where they test air, water, industrial
waste, drugs and food to make sure they are safe.

e They ensure the quality of the products in industry.
10.2.1 INDICATORS

MULTIPLE CHOICE QUESTIONS

Indicators are: (K.B)

(A) Inorganic compounds (B) Hydrocarbons
(C) Organic compounds (D) Salts
in acidic or basic solution indicators have colour: (K.B)
(A) Same (B) Different
(C) Light (D) Green
It is a common indicator: (K.B)
(A) Litmus (B) pH meter
(C) pH scale (D) Both Aand B _ \
In strong acidic solution litmus is: (K. B) . T (RCE K251 BWP 4016635
(A) Blue I (B) Nogimal ~— N A
(C) Red _/ (D3 Crangz!, & 4 4 -
In strong alkaline solutlon I tn iustis: (K. 3) / ' Lt (SGD 2016 G-II)
(A)Rea~ | | L (B Blae
(C) Yeitgw, ) \ ' (D) Orange
Colour pf{Fhertolpti th alm T acidic solution is: (K.B)
: (A\ Fled 1\ ) (B) Blue
G eow (D) Colorless
In alkaline solution methyl orange is: (K.B)
(A) Red (B) Blue
(C) Yellow (D) Orange
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8.

10.

11.

12.

13.

14.

15.

Ans:

At which pH methyl orange changes color?

(A) 7 (B) 14

©)9 (D) 4 _ -
At which pH phenolphthalein changes caicr? (K.Bj W N[
A7 . - (Bh 4

©)9 ' (.0

pH metericcnsists of:(K.E) _ AR :

(A) ph-giettrode _ ~(B) Positive electrode

(C) Negatuv2 elgctiorle ) ' (D) None of these

ltid muth'more réliaole and accurate method of measuring pH: (K.B)
A Uniyersal indicator (B) pH meter

(C) pH scale (D) Litmus

A solution of HCl is 0.001 M, what is its pH value? (U.B)

(A)3 (B) 12

(©)2 (D) 14

What is pOH value of 0.001 M solution of KOH? (U.B)

(A) 14 (B) 13

©)11 (D)3

What is pH value of 0.01 M sulphuric acid? (U.B)

(A) 7.1 (B) 1.7

©10 (D) 0.3

lonic product constant depends on: (K.B)

(A) Temperature (B) Pressure

(C) Both (D) None of these

10.3 TEST YOURSELF
Why pure water is not a strong electrolyte? (Understanding Base)
(SGD 2016 G-11, RWP 2016 G-1)
PURE WATER ASELECTROLYTE

Pure water is not a strong electrolyte because it ionizes very slightly into ions in a process
called auto-ionization or self ionization.

H,Of [fif) H*+OH"
The concentration of ions is very small i.e.
[H ] |c_,H7—1 CX1C7 |/|

HCI and 330, are streing acias. \/\/'rmc thziv SL'L.TJOFa are eqwmolar they have different
pH vaiues ‘as! carclated ir prcﬁlém\ 10 z-2rd"10.4. Why they have different pH values?
(Under taﬂnw E;at e) )

' QH VALUES OF HCI AND H,S0O,

| !:Z]L. molar solutions of HCI and H,SO, have different pH values because when HCI

ionized it produces one H* ion, it is monobasic acid.
While H,S0; is dibasic acid it produces two H" ions.

HCIH lgih HT+CI
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Ans:

Ans:

H,SO, bl 2H*+S07

pH of HCI = — log [H"]

pH of H,SO4\ ="~ log 127<'H]
Why ionic-product constant of weter is temperdture Cegendent? |
\ (Understanding Base)
TONIG-PROBUCTLC OsTANT OF WATER

K, is tht ibric\protiuct sinstant of water.
L ey e T i T -14 o
= [OH |=1.0x10" at 25°C

Temperature dependence:

It is temperature dependent because it increases with the rise of temperature and vice
Versa.

Differentiate between “p” and “pH”. (Understanding Base)
DIFFERENTIATION
The difference between “p” and “pH” is as follows:

S T

“p” before the symbol means negatlve pH is the negative logarithm of molar
logarlthm of the symbol. So ‘p’ before | concentration of the hydrogen ions.
H means negative logarithm of pH = —log [H']

H* (hydrogen ion).

10.3 SALTS

Q.1

AnNs:

10.3.1 PREPARATION OF SALTS

LONG QUESTIONS

What are the salts? Write down characteristic properties of salt. (Knowledge +

Understanding Base) (Ex-Q.4)
(GRW 2013, BWP 2017 DGK 2017, RWP 2017)

ALT
Definition: — ey (U
“Salts are ionic compounds general.y formpri oy the, 'w_'au:r‘ili-ze:t_ior. o an
acid with a base ”. ' T
Composmon of Salts: )
- "Ibl(a'_) + «ia )Hlaq, s NCCI(aq) + H20(|)

Salts arg Hldt‘ ip of phsitive, icns.(fztons) and negative ions (anions).
Basic Radidal) | .

_—

a l.\ catiol it metallic ion derived from a base, therefore, it is called basic radical .

Acid Radical:
“An anion is non-metallic ion derived from acid, therefore, it is called acid radical ”.
Salts are named from the name of the metal and the respective acid. (SGD 2017)
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Q.2

Ans:

Nomenclature:
A salt gets its name from the name of the metal and the acid as shown in-tiie-followiia:

| Metal ] Add 4\ ] Salliane Lo

e Sodium (Na) Hydrachloriz acid HICN| v Joditm Chalbride.(hiaCl)

e Potassium (K) \| NitrisAcid tHNOs) Potessiint nitrate (KNO3)

o Zinz(Zn) sufphuric deid (inpSE4) Zinc sulsnate (ZnSOy)

e (Chicium {Ca Pirnsphor_ic aCid{H3POy) CaIC|um phosphate

R 'Siwer (Ag\ | Agefic-aeid (CH3COOH) | Caz(POy).
_________ | Silver acetate (CH3;COOAQ)

Chareslarisic Propertles of Salts: (DGK 2016 G-1)
Tne characteristic properties of salts are as follows:
lonic Compounds:
Salts are ionic compounds found in crystalline form.
Melting and Boiling Points:
They have high melting and boiling points.
Water of Crystallization:
Most of the salts contain water of crystallization which is responsible for the shape of
the crystals. The number of molecules of water is specific for each salt and they are
written with the chemical formula of a salt.
Example:
Copper sulphate CuSO,4.5H,0; Calcium sulphate CaSO,4.2H,0
(Gypsum)
Neutral Compound: (Test Yourself 10.4 g iii)
Salts are neutral compounds. Although, they do not compose of equal number of
positive and negative ions, but have equal number of positive and negative charges.

NaCl——>Na"+ClI
CaCl, ——>Ca* +2CI

Explain with examples that how soluble salts are prepared? Describe preparation of

insoluble salts as well. (Understanding Base + Application Base)
(Ex-Q.5) (SGD 2014, LHR 2021)

PREPARATION OF SOLUBLE SALT o )
Salts may be water soluble or insoluble. The methods uspd Tor. *he o euara[mn of salts;are
based on their solubility in water. - ' A BN ]
General Methods for thé, Pre g‘lat_n_r*_of_‘@t_._ IRBEE
There are Tive general “"ntmh forithi promrc,tnn E-saits. Four methods make soluble
salts but sire [nnpafes nsoiuble ﬁaﬁs\
0] Er_egam o of) c'Jlul:Ie \Saks:
>clul;le salte ale oiter prepared in water. Therefore, they are recovered by evaporation
Ut'SryStaiiization.
(a) By the Reaction of an Acid and a Metal (Direct Displacement Method):
This is direct displacement method in which hydrogen ion of acid is replaced by a
reactive metal such as calcium, magnesium, zinc and iron
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Examples:
Acid + Metal —— Salt + Hydrogen gas
HCl,,
(b) By the Reaction of Aif £cid A& a/Base (Mettralizatior, Method):

It is a neuyaiization reaction in'wiich aeidiand naseréact to produce a salt and water.
Exampie: '

1%,

+ Mg,x — MgCI?(a o :-iz(r)

Acid + Base —— Salt + Water

HCl ., + NaOH,,, > NaCl,,+ H,0,

(c) By the Reaction of an Acid and Metallic Oxide:
Mostly the insoluble metallic oxides react with dilute acids to form salt and water.

Acid + Metallic oxide —— Salt + water

H,SO, g + CUO,, —> CuSO,,, + H,O

(aq) 4(aq) (aq)
(d) By the Reaction of an Acid and a Carbonate:

Dilute acids react with metallic carbonates to produce salts, water and carbon dioxide gas.

2HNO,,, + Na,CO syt H20+ CO, Ty

3(a0) —— NaNO

(if) Preparation of Insoluble Salts:

In this method, usually solutions of soluble salts are mixed. During the reaction
exchange of ionic radicals (i.e., metallic radicals exchange with acidic radicals) takes
place to produce two new salts. One of the salts is insoluble and the other is soluble.
The insoluble salt precipitates (solidify in solution).

AgNO,,, + NaCl,, ——> AgCl + NaNO
Na,CO,,,+ CuSO,,, —> Na,SO

3(aq)

3(a0)

+ CUCO,,

3(a0) 4(a0)

m . e
o — L1
|

Q.1

ANS:

SHORT QUESTIONS

Write names of any two methods for the' proom auon of .alts (< 10 1903 Esase)

(LHR 2014)
. Fi E.":LFAE Q\I_L ____§ .
Two imp') 'ta 1t methods Tarithe prepareti or. uf siltsare as follows:
o Sirect isglacemen; mefh'w
= Ieutratization me*hua
f, (] » nplﬂta arg-palance the equation. (Understanding Base) (LHR 2013)

Al+HCl——
COMPLETE AND BALANCED EQUATION

2AI +6HC| ——>2AICI +3H2(g)
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10.3 SALTS .

10.
11.
12.
13.
14

g5,

MULTIPLE CHOICE QUESTIONSHEE

Salts are: (K.B)

(A) Organic compounds : - (B horganic tompounds
(C) lonic compounds (C)\Pelar comr:otinds
A catigivisz geriveg-fiomnis (KiB)< . '
(A) Aci# _ : ~(B) Base
(C) Moecile . ' ' (D) Compound
Witz Ilic, o |1e ar2:(K.B)
1) Epesng (B) Acids
w) Salts (D) Organic compounds
An anion is derived from: (K.B)
(A) Acid (B) Base
(C) Molecule (D) All of these
When K reacts with HCI the salt produced is: (K.B)
(A) KCI (B) NaOH
(C) H0 (D) NHs
Salts have: (K.B)
(A) High M.P and low B.P (B) High M.P and B.P
(C) Low M.P and low B.P (D) Low M.P and high B.P
Copper sulphate has water of crystallization: (K.B)
(A)5 (B) 2
(©)6 (D) 24
Calcium sulphate has water of crystallization: (K.B)
(A)5 (B) 2
(©)6 (D) 24
Salts may be: (K.B)
(A) Water soluble (B) Water insoluble
(C) Both Aand B (D) None of these
Reaction of acid and a metal is called reaction: (K.B)
(A) Partial displacement (B) Direct displacement
(C) Incomplete displacement (D) All of these
Mostly soluble metallic oxides form salt and water when they are treated with: (K. B)
(A) Dilute acids (B) Concentrated acids :
(C) Dilute bases (D) None of these<—, | ™ L
In preparation of insoluble salts which are'mixed?{F.B)- "\~ % | [ & 10
(A) Insoluble salts \ (B! Solubigisalts, | '
(C) Insoluble and soluble salis 700 [ (D) Nare ¢fithese
When Mg ¢ acts withi mCl the salt produséd §s=(4.B)
(A) Mg,(‘no e T K _ ~(B) NaOH
(C) HaG 0 L™ (D) NHs
Seluhle zaits are. racavered by (K.B)
A -ﬁ/a) E:viaparation (B) Crystallization
) Both ‘A’ and ‘B’ (D) Boiling
There are general methods for preparation of salts. (K.B)
(A)5 (B) 4
©)3 (D) 2
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Ans:

Ans:

Ans:

Ans:

Ans:

10.4 TEST YOURSELF .

How the salts are named? (Understanding Base)

1%,

NOMENCILATUREOF SALTS

A salt gets its name from the-names of the me taI enc thie ecid fromiwt: 'cr they-dre made of.
ExamQIe }

i’i‘l\ﬂ\lﬂ

Sogium (INn) Hlyarochloric acid (HCI) | Sodium chloride (NaCl)
! [y LSRR (K) Nltrlc acid (HNO3) Potassium nitrate (KNO3)
Name the salts which are formed when Zn metal reacts with following acids.

(Understanding Base)
(A) Nitric acid (B) Phosphoric acid (C) Acetic acid
NAMES OF SALTS
Zn + nitricacid —— Zinc nitrate

Zn + phosphoric acid —— Zinc phosphate

Zinc +acetic acid —— Zinc acetate

How will you justify salts are neutral compounds? (Understanding Base)

Answer given on page 74.

How many water of crystallization are present in CuSO,.5H,0 and CaSO,. 2H,0?
(Understanding Base)

WATER OF CRYSTALLIZATION

In CuSO,4.5H,0, there are 5 water molecules and in CuSO4.2H,0 there are 2 water

molecules attached with CuSO,4 and CaSQ,, respectively as water of crystallization.

Name the type of reaction that takes place between an acid and a metal. Which gas

would evolve in the reaction? Explain with an example. (Understanding Base)

REACTION BETWEEN ACID AND METAL ¢ '

When acid reacts with metal, salt and hydr%,an gas are 5 uduurj "fw rypf 01 rfa:im is

called direct displacement F“’-lCtIOh » -

Representation: Y, 1IRER

Ve 5__Ap’nl .\/I.é_aal\—: —> Sali’¥ "H))d.rogen gas

Gas Evolved: |

W LELES erdubed due to reaction between acid and metal will be hydrogen gas.

._xamgle.

2HCl,+ Mg > MgCly+ Hy T
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10.3.2 TYPES OF SALTS .

Q.1

Ans:

LONG QUESTIONS S

Name the classes of salts? Explain them'with tite helis,o1 exa.'n:ates’. ;

(Knowledge + Understandirig + Aggiication Biéase) | . (RWP 2017)
IYEES DK sALfS - Y

Them=|rT classzsof saits are as f0|| 0Ws; '

(i) Noringl >a.t‘

(in Easi¢ sblt ,

(il DMixad salts

(iv)Acidic salts

(v) Double salts

(vi)Complex salts

(1) Normal or Neutral Salts: (LHR 2015)
“A salt formed by the total replacement of ionizable H" ions of an acid by a positive

metal ion or NH ions, is called normal or neutral salt”.

Examples:
HCI(aq)+ KOH —— KCI + H,O,,
H,SO,+2Zn0 —— ZnSO,+H,0,
H,PO,+3NaOH —— Na,PO,+ 3H,0,
HNO,+ NH,0H —— NH,NO,+ H,0,,
Properties:
Normal salts are neutral to litmus and have no effect on blue or red litmus paper.
(i) Acidic Salts: (LHR 2015, 2016, MTN 2017)

“These salts are formed by partial replacement of a replaceable H* ions of an acid, by a
positive metal ion”.

H,S0,+ KOH —— KHSO,+ H,0
H,PO,+ NaOH — > NaH,PO, + H,0

Properties:
Aqueous solutions of these salts turn blue litmus red.

Acidic salts react with bases to form normal salts. SYE VR
— > ; 2\_0 1' HU b . e S

KHSO4(aq) + Ku'-l(aq)

NaH POM) /ua') -I(q) — I\_.a ’)4, 2I- XOM
(iii)Bagiv, »a ts: ' (LHR 2016, DGK 2016 G-11)
“Basic sty are fc rined! bv tw mm%"cte neutrallzatlon of a polyhydroxy base by an acid .

| AlUCE), + HCl —— AI(OH), Cl + H,0

NN _ P‘o(OH)2 + CH,COOH —— Pb(OH) CH,COO + H,0

Zn(OH), + HNO, —— Zn (OH)NO,+ H,0

Properties:
Aqueous solutions of these salts turn red litmus blue.
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These salts further react with acids to form normal salts.
AI(OH)2 Cl+HClI —— AI(OH)CI2+ HCI

Al(OH)Cl,+H,0 —-— AICL,+ H O
Pb(OH)CH,COQ + CH{CHOH-—> PE(CH,GCOY, +HLO
Zn(OH) NGy H0 =) Zi (NO,), +HNO, =~

Doubl 2 Sl ts are fc rmied Ly'two normal salts when they are crystallized from a mixture
giefJimolay salurated solutions ”.

O s Plrareties:
J | The individual salt components retain their properties. The anions and cations give their
respective tests.

Examples:
e Mohr's salt FeSO4-(NH,4),S04.6H,0

e Potash alum K;S0O4.Al(SO4)3.24H,0
e Ferric alum K,SO4-Fey(S04)3-24H,0
(v) Mixed Salts:
“Mixed salts contain more than one basic or acid radicals .
Example:
e Bleaching powder Ca(OCI)CI
(vi)Complex Salts:
“Complex salts on dissociation provide a simple cation and a complex anion or vice versa”.
Only the simple ions yield the characteristic test for cation or anion.

Example:

e Potassium ferrocyanide Ks[Fe(CN)s] gives on ionization, a simple cation (K")
and complex anion [Fe(CN)g]™

10.3.2 TYPES OF SALTS

SHORT QUESTIONS

Q.1  What are normal salts? (Knowledge Base)., \¢-|5W-2u1?,~|\,'.‘_|‘|'\.| 2016 /Gty 17

Ans: NORMALI OR NF' TH \AL S’\L |S

r

“A salt formed by the tot¢l | eolwcomﬂnt 0] zowzaulo .ons Of an acid by a positive

metal ic=Cr HH; mnL S mllei‘ n\mﬂ or ﬂeutral salt”.

Exarpls: |

NNV HCI,,, + KOH —— KCI +H,0

(a0) 0

H,SO,+Zn0 —— ZnSO,+ H,0,,
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Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

—!-m,vl

Define acidic salts? Write one chemical equation of their reaction with bases
(Understanding Base)

(GFALze15) (L '2 2015)
ACIDIC SALGG WM« '
These salts are formed by nartial réolicemsnt of H* iohg of an gcid by a pusitive metal
ion. _ |

Exampies: .
o I etassum n/d101en >umhatt - 7 KHSO,
o e.odl n nylln)men oulphate . NaHSO,

Acmlc salts react W|th bases to form normal salts.
KHSO4( +KOH —>K SO +H O

Define double salts. Give two examples. (Knowledge Base) (GRW 2013)
DOUBLE SALTS

Definition:

“Double salts are formed by two normal salts when they are crystallized from a mixture

of equimolar saturated solutions. ”

Examples:
e Mohr’s salt FeSO4.(NH4)ZSO4.6HZO

e Potash Alum K,SO,.A/,(SO,),.24H,0

Give formulas of potash alum and ferric alum. (Knowledge Base) (SWL 2017)
FORMULAS OF SALTS
The formulas of potash alum and ferric alum are as follows:
e Potash alum K3;S04.Al2(S04)3.24H,0
e Ferric alum K;SO4-Fey(SO4)3-24H,0
Name any four types of slats. (Knowledge Base) (SWL 2016 G-I)
FOUR TYPES OF SALTS
Following are the four types of salts:
(i) Normal salts
(i) Basic salt — (1= (|
(iii)Mixed salts AT a AN | o=
(iv) Acidic salts ' o el

o T —
O

HCH+ KOH - —h I HZO is an example of: (U.B)

OagNeatalsait (B) Acidic salt
) Basic salt (D) Complex salt
H3PO,4 + 2NaOH —— Na,HPO, + 2H,0 is an example of: (U.B)
(A) Acidic salt (B) Basic salt
(C) Double salt (D) Normal salt
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3. Which litmus turns into red in acidic salts? (K.B)
(A) Blue (B) Orange
(C) Yellow (D) Green
4, FeSO4.(NH,); SO..6H,0 |s (K B)- ' '
(A) Mohr’s salt = 7 (B Potashiélum’,
(C) Ferric aium Y . (D) Chreme alum
5. Double saits are formerl b) t\m ’K B\ —
(A) AC|1I(. calis, | \ (B) Neutral salts
(©) E asis snt_s. ' (D) Mixed salts
\ J P ’[hé formula of bleaching powder is: (K.B)
IINY] (A) CaCl (B) Ca(OCI)ClI
(C) CaCl , (D) Ca(OCl)
7. Washing soda has water of crystallization: (K.B)
(A) 24 (B) 6
©)5 (D) 10
8. There are how many types of salts? (K.B)
(A) 4 (B)6
(€5 (D)7
9. HBr + KOH —— KBr + H,0 is an example of formation of: (K.B)
(A) Neutral salt (B) Acidic salt
(C) Basic salt (D) Complex salt
10.  Which litmus turn into blue in basic salts? (K.B)
(A) Blue (B) Orange
(C) Yellow (D) Red
11. KzSO4.F82(SO4)3.24HQO is: (KB)
(A) Mohr’s salt (B) Potash alum
(C) Ferric alum (D) Chrome alum
12. A neutral salt is not composed of: (K.B) (GRW 2015)
(A) A metallic cation (B) Non-metallic anion —
(C) An anion of a base (D) An anion of an.acid™ ‘o || _
13, Which one of the following is acidic salt7 (IX.B) ~ NN [ (o Yo "%2016)
(A) KHSO, = (B A, (O )vCJ \ L .
(C) NaCl VO oy caeeed :
14.  Bleactiinlyipcviaer,| |s ,-1|" e <nn”ale\o\ (K. Q\ - (MTN 2017)
(A) Mixec Galt), | 4 L L T (B) Acidic Salt
. (©)[Douhle,$ al* ) = (D) None of these
J ]Ful XS bl a{Ci)Cl is an example of: (K.B) (FSD 2017 G-I)
R (A) Normal salts (B) Double salts
' (C) Mixed salts (D) Complex salts
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10.3.3 USES OF SALTS .
LONG QUESTIONS NS s
Q.1  Write down the uses of salts. (Knowledge, Biase) N

Ans:
Salts have vast

their uses are given-heiow:

TR DL

Sodmm zh or|1e

USES OF SAL TS

applicatior's i indust: |=s ard Aeidls dcl v life: 'Sema common salts and

1‘. mmon and Industrial Uses

155 commonly used as a table salt and for cooking purposes. It is also

\Washing soda

(Fal!/ used for de-icing roads in winter and for the manufacture of sodium
feRW 2017) metal, caustic soda, washing soda.
Sodium It is used for the manufacture of glass, detergents, pulp, paper and other]
carbonate(Na,COs) . ' ' ’

chemicals.
Soda ash
Sodium carbonate |It is used as cleaning agent for domestic and commercial purposes, for|
(Na,C0O3.10H,0) softening of water, in manufacture of chemicals like caustic soda

(NaOH), borax, glass, soap and paper.

Sodium sulphate
(Nast4)

It is used for the manufacture of glass, paper and detergents

Sodium silicate
(Na28i03)

It is used for the manufacture of detergents, cleaning agents and
adhesives.

Sodium chlorate
(NaClO3)

It is used for manufacture of explosives, plastics and other chemicals.

Sodium tetraborate
(NazB407.10H20)

It is used for manufacture of heat resistance glass (pyrex), glazes and
enamels, in leather industry for soaking and cleaning hides.

Calcium chloride
(CacCly)

It is used for de-icing roads in winter, as a drying agent of chemical
reagents and as freezing agent. _ ]

Calcium oxide (CaO)
Quick lime

Calcium sqlphats)
\”: a '.-.:O|4'-.'c'-‘ 20\

) For Ir‘dI’ITI"c.‘tI(fﬂ

:3p M is used as fertilizer, to prepare plaster of Paris which is used

It is used as drying agent for gases and alcohoi-dind i |n slep. makmu anes

treatment and other chemuak |I\t' »Ia'\td ||'T1t D! ea"'llng puwder

calcium carbide. .- . B

Soda Limg: ' / ' Lt
f Lugar, &midtiire of CaO and NaOH called soda lime

isiuzed ta I ncv;\cai bon Gioxide and water vapours from air.

tor making statues, casts, etc.

bgiassium Nitrate
(KNOs)

It is used as fertilizer and for the manufacture of flint glass.
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Q.2  What are neutralization reactions? (Knowledge Base) (RWP 2016 G-I, 2017)
Ans: NEUTRALIZATION REACITON - :
Definition: - A
“A reaction between an acid and a base ista'led a nsi Talization rea t ori_it jpruduces a
salt and water.’

Examples:
A few Eelanced chemicarreactions gre'giver'here:

- Aid 5 Rase —— Salt + Water
|:C,I o tNaOH,, —>NaCI o TH0
H 804(aq +2NaOH —>Na2804 +2H20(,)
CH,COOH,,,, + NaOH,,,, ——>CH;COONa,,, +H,0,

10.3.3 USES OF SALTS

SHORT QUESTIONS
Q.1  What are uses of calcium sulphate? (Knowledge Base) (RWP 2017)
Ans: ES OF CALCIUM SULPHATE
Calcium sulphate (Gypsum) is used:
o As fertilizer
e To prepare Plaster of Paris which is used for making statues, casts, etc.
Q.2  What are uses of washing soda? (Knowledge Base)
Ans: ES OF WASHIN DA
Washing soda (Na,C0O3.10H,0) also called sodium carbonate is used:
e As cleaning agent for domestic and commercial purposes
e For softening of water
e In manufacture of chemicals like caustic soda (NaOH), borax, glass, soap and
paper.
Q.3 Write down the use of sodium chlorate (NaClO3). (Knowledge Base) (LHR 2014)
Ans: USES OF SODIUM CHLORATE
It is used for manufacture of:
e Explosives o
e Plastics and other chemicals. o YN _' e -
Q.4  Give the uses of calcium cklorid¢ (CvaClu (K owledge Base) | " .(JGRW 2013)

Ans: . US:SCF\,AL( IllI\/‘Cl-‘LCF?IL‘L

Itlsused | 4
. N

=Zor'del Acin g rOAGS 1) w:m
~ Ash\drying anent'si chemical reagents
[T el A dreezing agent
Vit | WMYriie uses of CaO. (Knowledge Base) (SWL 2017, RWP 2017, SGD 2017)
ANS: USES OF CaO
The four uses of CaO are as follows:
(i) As drying agent for gases and alcohol
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Q.6

Ans:

2nz:

(i1) In steel making, after treatment and other chemicals like slaked lime, bleachlng

powder, calcium carbide. :

(iii) For preparation of bleaching powder .

Write down the use of sodium chlaride. (Knowlecye Bam , [ 5GH,-£016 G-1)
S3ES O SOMMGIM UHILCRIDE

1%,

It is commonly used:
e Asaablesattand for cooking purposss
e itisials used for d¢-icing.rozas in winter
= [rol the\rnanufacture ot sodium metal, caustic soda, washing soda.

Hf w/acid rain‘istormed? Give effects of acid rain. (Knowledge Base)
| (Science and Technology Page#44)

FORMATION OF ACID RAIN
Acid rain is formed by dissoving acidic air pollutants like oxides of sulphur and nitrogen
by rain water.
Effects:
e pH of the rain water decreases and it becomes too acidic.
e When this acid rain falls down, it damages animals, plants, buildings, water
bodies and even soil.

10.3.3 USES OF SALTS

MULTIPLE CHOICE QUESTIONS
Which salt is used to dry the gas: (K.B)  (LHR 2014, 2015, BWP 2017)

(A) CaCl, (B) NaCl

(C) Cao (D) NaySiOs

Gypsum is also known as: (K.B)

(A) Calcium carbonate (B) Calcium chloride

(C) Calcium sulphate (D) Calcium bi-carbonate
Na,C0O3.10H,0 is called: (K.B)

(A) Baking soda (B) Washing soda

(C) Detergent (D) Soda ash

Na,COjs is called: (K.B)

(A) Baking soda (B) Washing soda—, 2 (L
(C) Detergent _ (D) Sogaash’ ~ s W [ C O
Itis used as fertilizer anc-ir the msanumu.tup of flint, giass: ’K '3) '

(A) Potassium nitrate /L BY Sadiunt sihcate

(©) Col'éi'um Chieride - . B Soda ash
A reactor. hewn leen \ar. aqld and ‘g pase is called: (K.B)

(2) [Displacement | ' (B) Decomposition
A E(%) Hlyeisiysis (D) Neutralization

Soda lime is a mixture of: (K.B)

(A) CaCl,, KOH (B) NaOH, CaO

(C) NaCl, CaO (D) Ca(OH),, CaO
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10.5 TEST YOURSELF .

ANS:

Ans:

Ans:

Ans:

Name the types of salts. (Knowledge Base)

TYPES OFSALTS
Following are the main types of sa'ts:
e Normal salts '

DEK 20150-(1)

1%,

e . Balicsalt
o Fivec talts
e Acicicralts
s Colblessis
' el “Complex salts
H3PO, is a weak acid but its salt (NasPO,4) with strong base NaOH is neutral.
Explain it. (Understanding Base)
NEUTRAL SALT OF H;PO,
Three moles of strong base (NaOH) release 3 OH ions that neutralize acid H3PO,. So

neutral salt is obtained.
H;PO,,, +3NaOH ,, —>Na,PO, ., +3H,0,,

(weak acid) (strong base) (Neutral salt) (water)

How the basic salts turn into normal salts? Explain with an example.
(Understanding Base)

BASIC SALTS FORM NORMAL SALT
Basic salts turn into normal salt by the removal of OH group when they are treated with acid.
Example:
Zn(OH)NO, + HNO, —— Zn(NO,), +H,O
(Basicsalt) (Acid) (Normal salt) (Water)

What are complex salts? (Knowledge Base) (SGD 2017)

COMPLEX SALTS
Definition:
“Complex salts on dissociation produce a simple cation and a complex anion-or visa versan | —~
These are the simple ions which give characteristic test for catlon ar ar‘lor =
Example: - "
Potassium ferrocyanide, |(4, Fe(C!‘,.;ﬁ] gl‘,'es 'oh Iomz’a |m Lal snnrle catlon (K") and
complex_aiiion (Fe(CI\')D]“‘. \ / R
Na,SO=is A 1! eut d! sal \\, hot' q\e te USeQ (Knowledge Base)

A USES OF Na,SO,
a .l,d aLSO I3 sed for the manufacture of:

e Glass

e Paper

e Detergents
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Science, Technology and Society (PRESERVATIVES IN FOOD) |
LONG QUESTIONS . <

Q.1 What are preservatives? Why preservatives are 1:5aC 1 *')od‘? (¥ )wleﬂge JAsEy
‘Sciency, echmloo,/ aiv=-3ociety Pg. # 44)
Ans: I'—O_Or‘ “H E;_Fan "I\’ES

Food s sp0| ng ma) e dun tn'micrsuial actlons or chemical reactions.
Prirripie of preservatives:
Pregervaiives.serve as anti-microbial or antioxidants.
Lises.
The important uses of preservatives are as follows:
e Manufacturers add preservatives to prevent spoilage during transportation and
storage of foods for a long period of time.
e Natural food preservatives efficiently control the growth of bacteria in food. They are
used to preserve meat and fish. Natural preservatives include salts, sugar, alcohol,
vinegar.

Science, Technology and Society (PRESERVATIVES IN FOOD

SHORT QUESTIONS

Q.1  Why tears, perspiration and blood taste salty? (Knowledge Base)
(Interesting Information Pg. # 43)
Ans: TASTE OF TEARS, PERSPIRATION AND BLOOD

There are many kinds of salt solutions inside our body, which come from the food we
eat as a result of chemical reactions. So, tears, perspiration and blood are salty because
they contain slat in solution.

MULTIPLE CHOICE QUESTIONS

1. The substances used to preserve food are called: (K.B)
(A) Preservatives (B) Oxidants
(C) Microbial (D) Degradative
2. Natural food preservatives added to food efficiently control the or'\ Jth o. (K i:‘ 3
(A) Bacteria _ ’B) Plants .~ =0 | | 7 -
(C) Algae i Veltehtates'| N
3. Tears, perspiration and Lload tasiese 1ty hedzuge of:\(K. 3)
(A) Hydrccrtoric acid Vw0 B Sodidim chloride and other salts
(C) Suighuricgcid- () 1| ™ \ B (D) Sugar
4. Which pollutiyats| d"Cl else: e pH of rain water? (K.B)
(A Eiasik Oxi ‘des— (B) Normal oxides
A ' '_\(, A\Cidic oxides (D) None of these
“BL = Preservatives serve as: (K.B)
(A) Oxidants (B) Anti-oxidants
(C) Anti-microbial (D) BothB and C
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(reacts with: reacts with:
® metals [ aCidS
® carbonétes and e ammonium salts
bicarbonates e precipitates as
e bases hydroxides
. &)
e sulphites and
bisuphites pH & pOH determine nature
e suphides of compounds, such as
= = acidic, basic or neutral
SALTS
Formation
o
™ Y
o~ . _,.-"'_"'q,_lllI I:H'II 1 4 1
— 1 l__-.:'l' |'--.\'\'\I II I._I_Il II_.l
¢ ( N w o LI%'\I".I - ?Q:J"H -
Soluble salts are prepared % |ns0|l,lb.8-o?1|t W ﬂ?ég\e’“ﬂ'& A

by a reaction of "'.II__"-I
® an acid. witirmetals

Wr ‘I|| e *u"f- -‘x". I|I |
e an acilwith ¢ adasss (\ \\ ¢
e an acid .Iwnr!' rfﬁa?uq o,.ldeé- \J

"'\-I_-'
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=S,
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" Qé&d’?é salts J

[d No. mqll salts
—e Ac1d|cf'§alts
e Basic salts
® Double salts
® Mixed salts

® Complex salts
i J
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ANSWER KEY

MULTIPLE CHOIGE QUESTIONS
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EXERCISE SOLUTION —~ (s

ishll

1. A base is a substance which ne:ts allzes an acka. Whi ‘h of\thzée sulistances |s not a base? (K.B)

10.

11,

12.

(GRVV 2015, WP 2017, mtn 2016 G-1)

(a) Aguealis iammenis . L% “(h)Sudium chloride

(c) Sodrainicarirorate A e ~ (d) Calcium oxide

Lewsis acic-hase coricepeqias the following characteristics except: (K.B)

() Formatinr-of an adduct (b) Formation of a co-ordinate covalent bond
&) Donation and acceptance of an electron pair (d) Donation and acceptance of a proton
Acetic acid is used for: (K.B) (RWP 2016 G-I, 17, FSD 2016 G-1, BWP 2016 G-I)
(a) Flavouring food (b) Making explosive

(c) Etching designs (d) Cleaning metals

A salt is not composed of: (K.B)

(@) A metallic cation (b) Non-metallic anion

(c) An anion of a base (d) An anion of an acid

If a liquid has a pH of 7 then it must: (RWP 2016 G-I, GRW 2015)
(a) Be a colourless and odourless liquid (b) Freeze at 0°C and boil at 100°C

(c) Be neutral (d) Be a solution containing water

A salt always: (K.B)

(a) Contains ions (b) Contains water of crystallization

(c) Dissolves in water (d) Forms crystals which conduct electricity

Dilute acids react with carbonates to produce the given products except: (K.B)
(LHR 2013, GRW 2013, DGK 2017, MTN 2016 G-11)

(a) Salt (b) Water

(c) Carbon dioxide (d) Hydrogen

In the preparation of insoluble salts, which one of the facts is incorrect? (U.B)
(@) Two soluble salts are mixed (b) Two soluble salts are produced

(c) One of the salts produced is insoluble  (d) Both of the salts produced are insoluble—. 1"
A reaction between an acid and base produces: (K. B)(SGD 2014, RV ?Cﬂ FSD 2 Jli c 1))

(a) Salt and water b) Saltandgas, N | T o=
(c) Salt and an acid - (U saitargabae) N [
The conjuoate acid of HPD |s (B I R L ~ Y (LHR20152017)
@POL | | 0 || L) PO
(© HaP L A T (d) H3PO,

C Wnat is'this AOHOf 0.02 M Ca(OH),? (U.B) (GRW 2014)
14)1.653 (b) 1.397
(c) 12.31 (d) 12.61
Which one of the following species is not amphoteric? (U.B) (LHR 2013, FSD 2016 G-11)
(@) H0 (b) NHs
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13.

14.

15.

16.

17.

18.

19.

20.

(c) HCO, (d) SO.Z

The product of Lewis acid-base reaction is called adduct The-agnd between t1e
adduct specie is: (K.B) '

(@) lonic ' ' (.)} Covalent

(c) Metallic ' : - (@) Ccortlirate covalent

The watei of crystallization i< responsibiefor; the:{K.B)

(a) Meiting paints-of crystels . (b) Boiling points of crystals
(c) Shapes'cf crisstals ) ' (d) Transition point of crystals

You want e drya gas which one of the following salt you will use: (K.B)
(L HEL 2613, 14, 15, BWP 2016 G-1, 17, FSD 2017 G-11, SWL 2016 G-1, MTN 2016 G-1, DGK 2016 G-I)
(a) CaCl, (b) NaCl
(c) CaO (d) Na;SiO3
Ferric hydroxide Fe(OH); is precipitated out of solution when aqueous sodium
hydroxide solution is added to ferric chloride (FeCls): (K.B)
FeCl; (ag) T 3NaOH (aqg) ——— Fe (OH)3(S) + 3NaCI(aq)
Colour of the precipitate is:
(@) Green (b) Blue
(c) Dirty green (d) Brown
Which ion is the conjugate base of sulphuric acid? (K.B)
(LHR 2014, BWP 2016 G-1, 2017, SWL 2016 G-I, I1)

(a) SO;* (b) S*
(c) HSO;! (d) HSO;'

Which one of the following is a Lewis base? (K.B)
(GRW 2014, LHR 2015, SGD 2014, 16 G-1 RWP 2017, SWL 2016 G-II, FSD 2017 G-11)

(a) NHs (b) BFs

(c)H" (d) AICI3

According to the Lewis concept, acid is a substance which can: (K.B) (LHR 2014)

(a) Donate a proton (b) Donate a pair of electron

(c) Accept a proton (d) Accept a pair of electron -
Given K. = [H'] [OH]=1.0x 10 14 at 25°C What is the concﬂntravnﬂ nf H" m piL: e
water at 25°C? (K. B) ) | B o e 1) )
(a) 1 x 107 mol dm™ . (n) 1'% 10 ‘nc,l dm T

(c) 1 x 10" mol dm™ VAR ¢V ,Ql_‘ mol G

A 1
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Ans:

Ans:

Ans:

Ans:

EXERCISE SHORT QUESTIONS

Name three common household substances having (Knowledge Baee\
(a) pH value greater than

(b) pH value less than 7

(c) pH value equal to 7

__-____ e e | . | e

—_—-—————a—

‘./m,egar ciirie ﬂults butter apple etc

()= Value Equal to 7:

Water, sodium chloride, sugar etc

Define a base and explain all alkalies are bases, but all bases are not alkalies.
(Understanding Base)

co

AS

m

Definition:
“A base is a substance that can release OH" ions in aqueous solution, accepts a proton
or donates an electron pair is called base .
Examples:

e Sodium hydroxide : NaOH

e Potassium hydroxide : KOH
All Alkalies are Bases but All Bases are not Alkalies:
Water soluble base is called an alkali but some bases are not soluble in water, so all
alkalies are bases but all bases are not alkalies.
Define Bronsted-Lowry base and explain with an example that water is a Bronsted
Lowry base. (Knowledge Base) (SGD 2017, FSD 2017)

BRONSTED-1 OWRY BASE

Definition:
“Bronsted Lowry base is a substance that can accept a proton (H") from another substance ”.
Water as Bronsted-Lowry Base:
When HCI dissolves in water HCI acts as an acid and H,O as a base because it takes
proton from HCI. In this reaction water is a base.

HCl,, +H,0, 0 i H,0", + Cl', -

How can you justify that Bronsted-Lowgy, concept ¢£aCIG enu 'JE-SP IS ap',)lif".a't;;.ie o
non-aqueous solutions? (Applicati on Base)| A -

APP| ICATIQS DK RROIIT T0-L0 _\L‘LY @QEPT
According-t, Bronsted-Lovyry, ¢ oiCypL | L) | e
Acids! |\ LT A
“An acid m a. l,bs fa ack thaf can donate aproton (H")”.

Rasg|

5O ANAsE s substance that can accept a proton (H*)”.

LIS concept does not require an aqueous medium for an acid and base to ionize. This
concept requires only two substances. One acts as an acid and the other acts as a base. It
means an acid and base work together to transfer a proton.

HCl,, +NH,. ., [1 NH", .+ CI”

(aq) 3(a0) 4(aq) (ag)
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5.
Ans:

Ans:

Ans:

O

b
o
7!'_

Which kind of a bond forms between a Lewis acid and a base? (Understanding Base)
KIND OF BOND g —
Coordinate covalent bond is formed between Lewis acid.aric ..ask l0| fo i an ad(‘u

In this case Lewis base donates an nlectrnn ralg enc, L.e i cCIC‘ aq ce,:ts that electron
pair. |

Exampie;, '
N H H
. H ) SN H —> H'Y YNxeH — |H<— iNxoH
- § : : :
H H H
Lewis acid Lewis base Adduct
Why H" ion acts as a Lewis acid? (Understanding Base) (SGD 2017, MTN 2016 G-I1)

H'ION ACTS AS A LEWIS ACID

H" ion acts as a Lewis acid because it has an empty orbital that can accommodate a pair
of electron.

H H H
-t PSR- x
H +  NxeH —> H© XNxeH — [H<— XNxeH
. 3 s
H H H
Lewis acid  Lewis base Adduct

Name two acids used in the manufacture of fertilizers. (Knowledge Base)
(FSD 2016 G-I1, SGD 2016 G-I)
ACIDS TO MANUFACTURE OF FERTILIZERS
Acids used in the manufacture of fertilizers are:
(i) Nitric acid HNO3
(it) Sulphuric acid H,SO4
Define pH. What is the pH of pure water? (Knowledge Base)

(LHR 2013, BWP 2017, SGD 2017, FSD 2017, MTN 2016 G-I, I1)_ "

Definition: AN VRS
“pH is the negative Iogarlthm of muiar corcersratinn|cf the'hydiageyi fans—
Mathematlcally ' N TR \R RN R
e —\ U A ,_IoﬁlH] '
pHof ¢ —""f_t“l*/_’m’u. ARIEN {
0L Tse pH of pure water is 7

- _I-low mc ny ' mwec 4 solution of pH = 1 will be stronger than that of a solution having
' hs 2% {Onderstanding Base) (LHR 2013)

STRENGTH OF SOLUTION
A solution of pH = 1 will be stronger than that of a solution having pH = 2 because the pH
scale is logarithmic. A solution of pH = 1 has 10 times higher concentration of [H'] than that of
a solution of pH =2.
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10.

Ans:

11.

Ans:

12.

Ans:

13.

y J ,'-._'15"1:';:I

Define the following: (Knowledge Base) (LHR 2013)
i. Normal salt ii. Basic salt - —
DEFINITION=S
(i) Normal Salt: - A
“A salt formed by the total \replaczferit 2f inhizakle| I ions\ of layi acid by a positive
metal i ion 51 NH, ion.fecalled' normal or neJtIa' sal¢”

These sats|have no efiet t ar, litimus-rager.
Exampue:’, '
[ b B HCl,,+KOH,, ——KClI,,+H,0
' Acid Base Salt  Water
(ii) Basic Salt:
“A salt formed by the incomplete neutralization of a polyhydroxy base by an acid.”
Example:
Al(OH),,, +HCI,, —— AI(OH),CI ., +H,0
Base Acid Salt  Water

Na SOy is a neutral salt while NaHSO, is an acid salt. Justify. (Understanding Base)
NEUTRAL SALT AND ACIDIC SALT
Justification:
Na,SOy, is a neutral salt because it is formed by complete replacement of H* ions from an
acid while NaHSO, is an acidic salt because it has one H* ion and is formed by the partial
replacement of H* ions from an acid.
Give a few characteristic properties of salts. (Knowledge Base)
(BWP 2016 G-11, DGK 2016 G-I)
PROPERTIES OF SALTS
The characteristic properties of salts are as follows:
lonic Compounds:
Salts are ionic compounds found in crystalline form.
Melting and Boiling Points:
They have high melting and boiling points. _
Water of Crystallization: 2 LA
Most of the salts contain water of crystali} zdtion veich is le<00n~'iblle'ff6“ thiv'shape of
the crystals. The number0f moleciles of, waer| |‘ spocﬂc for ea(h salt and they are
written Wlf'" the chemical forrils of a-_li,all___.. '
Examplel | |\ (0 L
Copper ui pha ¢ Cush O tHL@:-Calcium sulphate CaS04.2H,0

ol +.p_\lv the, sc|l |_hTe odlts are recovered from water? (Understanding Base)

RECOVERY OF SOLUBLE SALTS
The soluble salts are recovered from water by evaporation and crystallization. When
salt solution is evaporated, water vaporizes leaving behind salt.
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14.

Ans:

15.

Ans:_

16.

Ans:

17.

Ans:

18.

Ans:

19.

Ans:

How the insoluble salts are prepared? (Knowledge Base)
(SGD 2017, FSD 2016 G-1L.BWP 2016 G-y

PREPARATION OF INSOLUBLE SALTS [€
Insoluble slats are prepared by mlxmg <sglutions _of-saitidie salts. Durir 0 FeEHiGr
exchange of ionic radicals takes pnce to, preutce two new! selts. Cne_sf-the salt is
insoluble and other is soludle, The i=solzible, salv pleC|p tates (s0:idifies in solution).
Example: _
A AGNO, .t I\'aC‘ NN }—\gC|(S)+ NaNOs(aq)
Why a ' ‘a.t is nzutr: al,\eplain’ wun an example? (Understanding Base)  (FSD 2016 G-I)
ALT IS NEUTRAL

Hulis eig nedwal compounds although they do not contain equal member of positive and
nigative ions but they have positive and negative charges e.g.

NaCl—— Na*+CI

CaCl,——Ca* +2CI-
Name an acid used in the preservation of food. (Knowledge Base) (SGD 2017, FSD 2016 G-1)

ACID TO PRESERVE FOOD
These are the acids used in preservation of food.
e Benzoic acid is used for food preservation
e Acetic acid is also used for preservation of food i.e. in pickles.

Name the acids present in: (Knowledge Base) (FSD 2017, SGD 2017 G-1)
I. Vinegar ii. Ant sting  iii. Citrus fruit iv. Sour milk

SOURCES OF ACIDS
Following are the sources of acids:

(i) Vinegar Acetic acid
(ii) Ant sting Formic acid
(iii) Citrus fruit Citric acid
(iv) Sour milk Lactic acid
How can you justify that Pb(OH)N03 is a basic salt? (Application Base) (SGD 2016 G-1)
P IS ABASIC SALT

Pb(OH)NO;s is a basic slat because it is formed by the mcomplete neutralization of a
polyhydroxy base by an acid and it contains replaceable OH ™ ions.

Examples:
Pb(OH), . +HNO,,, —>Pb(OH)NO,+H,0

2(aq) 3(aq) 1 -
Pb(OH) NO,+HNO; —-»Pb(NO, ), #11,¢ N

You are in a need of an acidic sa\t How.rar, fou precars if? (/-\ppluau“” 5ase)
PREFARATIS N OF ANACIDIC SALT

== T _—;—_ =2 N L NN | L

An acidicsalt is fp_rmed by partial) rex Iatemem of_repiaceable H™1ons of an acid by a
positive thetal ior.. © 1L e \
Exam jed: \ L -

By H,S04(aq) + KOH(aq) ——> KHSO4q) + H20¢)

WhICh salt is used to prepare Plaster of Paris? (Knowledge Base)
(SGD 2016 G-Il, 17, FSD 2016 G-I, 17)

ALT USED FOR PLASTER OF PARI
Calcium sulphate or gypsum (CaS0,4.2H,0) is used to prepare plaster of paris.

CHEMISTRY-10 95



HCI( ) H(aq) +CI7

HCl(yy *+ NaOH ) ——+NaCl, + H.G5 \ [ 7
b. H,SO, forms two series of salts be;,auco tCO"]thI’St’\rO o Ilz‘ablellyomgen ions.
"'7594(;,« >H(a) A ‘Cﬁ;_,‘a_n;
_. I-'SQ,)\ S So;faq)
Exampigsi | 14 L)L
N R ..KOH(aq)+HZSO4(aq)—>KHSO4(aq)+H20(I)
Wt KHSO,,,, +KOH , —>K,SO,,, +H,0,,

c. HCI forms only one series of salts because it contains one ionizeable hydrogen ion.

HZPO4(aq)—)H( )+H PO4(aq)

Chapter-10 Acids, Bases and Salts
EXERCISE LONG QUESTIONS B
Q.1 Define an acid and a base according to Bronsted-Lowry conceof zid |ust|f" Wik
examples that water is an amphoteric compound . |
Ans: Seethe LQ.1 (Topic 10.1.2)
Q.2  Explain the Lewis concept of aci 13 and. h’lStS
Ans:  See the LQ.1 (Topic 10.1.3) ) -
Q.3  What is aitp-ionizaticr.o water? Hyw is it LISLd fo-¢stablish the pH of water?
Ans:  See the LQ.1\(Fepic15:2)
Q.4 Defineat d.‘t and'give tihe charactziistic propertles of salts.
Ans:  See the |_Q.1 (Topic'1C.3)
Q.5+ l xplain wikh eixamples that how soluble salts are prepared?
_ J Arg: w Shethé-LQ.2 (Topic 10.3.1)
(n Qe Give the characteristics of an acidic salt.
Ans:  Seethe LQ.1 (Topic 10.3.2)
Q.7  Give four uses of calcium oxide.
Ans:  See the SQ.1 (Topic 10.3.3)
Q.8 You are having a strong acid (HNO3) and strong base (NaOH) on mixing
a. What type of salt you will have?
b. What type of this reaction will be?
c. Will it be soluble or insoluble?
d. If itis soluble, how it will be recovered?
Ans: a. When strong acid (HNO3) and strong base (NaOH) react together normal or neutral
slat is formed.
HNO,+NaOH —— NaNO,+H,0
b. This reaction will be neutralization reaction.
c. It will be a soluble salt.
d. This salt can be recovered by evaporation and crystallization process.
Q.9 Explain why:
a. HCI forms only one series of salts.
b. H,SO, from two series of salts.
c. HsPO, form three series of slats.
Give necessary equations.
Ans: a. HCI forms only one series of salts because it contains one ionizeable hydrogen ion.
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- + -2
HZPO4(aq) o H(aq) + HPO4(aq)

HPOf(aq) —>H, * POf(aq) (K
Examples: ) f \ Y Y
NaOH(aq) + H3PO4‘,_:J) —= Nad,P® o) +.H.__Ok_!)
. NaHZPO*q;_ + _I\jaQH(aq_) e I\'a:HPQﬂaq)- ™ HZO(I)
= INaHRQ, )y NACH, ) <=>TWd,PO, ) +H,0 +HO,

Q.10 Classify, the fdliovrina selts s soluble or insoluble salts:
(it Sediumichloriae (i) Silver nitrate (iii) Lead chloride  (iv) Copper sulphate
(\)*Earium sulphate (vi) Ammonium chloride
(vii) Sodium carbonate (viii) Calcium carbonate
(ix) Ferric chloride (x) Magnesium sulphate

Ans:
(i) Sodium chloride Soluble
(i) Silver nitrate Soluble
(iii) Lead chloride Insoluble
(iv) Copper sulphate Soluble
(V) Barium sulphate Insoluble
(vi) Ammonium chloride Soluble
(vii) Sodium carbonate Soluble
(viii) Calcium carbonate Insoluble
(ix) Ferric chloride Soluble
(x) Magnesium sulphate Soluble

Q.11 Complete and balance the following equations:

Aluminium + Hydrochloric acid. —— Aluminium chloride + Hydrogen gas
Copper oxide + Sulphuric acid. —— Copper sulphate + water

Iron sulphide + Sulphuric acid. —— Iron sulphate + hydrogen sulphide

Ammonium chloride + Sodium hydroxide.—— Sodium chloride + water +
ammonia gas

e Ferric chloride + Sodium hydroxide. —— Ferric hydroxide + sodium chlarige~ | |
Ans: " T |
e Aluminium + Hydrochloric acid. ——Aluminium chicrida™ Hyarige geso—"
2A1 + 2HCl ——2AIGH + HAD) T
e Copper oxide + Sulphuriciagic’ | -_—'—'9 'Clpper ég[.waxe Fwater
CuQ FHASCr =L GUSQy et

e lror sulphice 8| i‘»u'ior-:_urjé arit——— Iron sulphate + hydrogen sulphide
_ FeS & FSO,—=— FeSO, + H,ST
O [ risaium chloride + Sodium hydroxide  —— Sodium  chloride  +  water  +

L ammonia gas

NH,Cl + NaOH — NaCl + NH;T+ H,0
e Ferric chloride + Sodium hydroxide —— Ferric hydroxide + sodium chloride
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Acids, Bases and Salts

EXERCISE NUMERICALS

(i) Calculate the pH and pOH of 0.2 M
H,SO,,

Solution:

Given [yata
Molarity 7f + 950 solytion = 0:2%
| |pH amH;50, solution =2
" pOH of H,SO, solution =7
Calculations:
lonization of H,SO, in aqueous solution is as:

H,SO,,, —>2H" , +SO7

4(aq) (aq) 4 (a0)
1M 2M 2M
Therefore, 0.2 M sulphuric acid will
produce 2x 0.02 M hydrogen ions.
Hence molar concentration of H' ions,
=[H]
=2x0.2M
=2x2x10'M
= 4x10'M
To find pH
pH =—log [H']
=_log 4x10™*
—log 4 +log 10!
—log 4-log ™10
—log 4+1
1-0.602
pH =0.398
To find pOH
pH + pOH = 14 '
pOH,~ =14 —PH_ -

=14=0.3981 ~ ()L \

p(‘H L 2335802) |\ L
Re,ult

_|____

“J'hus pH and pOH of solution are 0.398
and 13.602 respectively.

(ii) Calculate the pH of 0.1 M-KOF?

nIJt on:

-__ i AL LY

GiverData:
Molarity of KOH solution = 0.1M
To find:

pH=7?
Calculations:
lonization of KOH in aqueous solution is as
follows.

KOH——K" + OH™

M M 1M

Concentration of KOH =0.1M
Concentration of OH?  =0.1M

= 1x10"'M

In case of alkali or base first we have to

calculate pOH of solution and then we

calculate pH of solution.

pOH =-log [OHT]
=—log 1x 107%(0.1)
=—log10*
pOH =-(-1) log 10
pOH = 1 _
TofindpH _ [ 5~
L or el HE AT AN RN
pH 14. nDh |
hH=14-1
pH =13

Result:
Thus pH of solution is 13.

CHEMISTRY-10

98



[N l Thus _‘75H_of solution is 11.602.

Chapter-10 Acids, Bases and Salts
(iii)  Calculate the pOH of 0.004 M | (iv) Complete the following.tale '.l"l_j
HNO3

Solution: re AT Traw _;ﬂf@m

Given Data: e st o T o T —

Molarity of HNOj3 solution = ') L\O»nv
To find: -

pPOH =17
Calcuigtions: | ' .
~ | ranitationof-14NO; in agueous solution
_lis & follows:
HNO,——H" + NO;
M iM 1M

Therefore, 0.004 M HNO;3 will produce
1x0.004M H" ions.
[HNOs;] =0.004 M
=4x10°M
[H'] =0.004M or
=4x10°M
In case of an acid first we have to
calculate the pH of solution.
pH=—log [H']
=—log [ 4 x107]
=—(log 4 + log 107)
=—log 4 —log 10
=—log 4 + 3 log™®
=—log4+3
—log 4
=3-0.602
pH =2.398
To find pOH
pH + pOH= 14 \ ==
pOH __—_LA—PH W/
=14 12208 1

pOH \=ll1.e02 | | | 1

1 L ¥ ' 1
r - W LNy
o i
- T Y \

[5:020M.B3(OH), | L

) "70.00030 M HCIO,

0.55 M NaOH

0.055 M HCI

0.055 M Ca(OH),

Ans:
(1) 0.15 M HI:

Given Data:

Molarity of HI solution = 0.15M
To find:

[H'] =2

pH =7?

pOH =7?
Calculations:
lonization of HI in aqueous solution
follows.

HI S H o+ T

1M 1M 1M
Hydrogen iodide produce one H+ ion.
To find [H']

[H] = 0 15M

=15 x 10M
To find pH

pH =—log [H" ]2

—log [15x107]
— (log 15 + log 10°%)
—log 15 — log 10

—log 15 + 2 log 10 .
log15+2 — | [~

_2_ ‘:)(_, _[_u\ A | I_- o \ -__*-;-_. -

PR 20 1Ly
=\ pH,=082 | |
. vo'find por
_#~pH + pOH = 14
pOH =14 - POH
=14-0.82
pOH =13.12

Result:

as

Thus [H] is 15 x 10°M and its pH and pOH values

are 0.82 and 13.12, respectively.
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(ii) 0.040 M KOH
Solution:
Given Data:

Molarity of KOH solution = 0.040M

To find:

[H ] 2P
OHT(=0,
Vi -9

I
.\J'

“Calculations:
lonization of KOH in aqueous solution
is as follows.

KOH {Hif K* + OH"

1M 1M 1M
Therefore 0.040 M KOH produces
1x0.040M OH" ions
To find [OH™]

[KOH]  =0.040M

[OH™] = 0.040M or 4.0 x 102 M
To find pOH

pOH = —log [OH]

= —log [4 x 107]
—(log 4 + log 109
— log4 — log 10™°[]

=—log4 +2

—log 4

pOH =2-0.602

pOH =1.40
To find pH

pH + pOH = 14 A

pH = 1.4-—“OH W/

=14 5220\ 0\ TR\

pH 1286 \|

\f.h
.] TEES rr»lﬂj 0.040M or 4.0 x 107 M and its
pti and pOH values are 12.60 and 1.40,
| respectively.

(iii)  0.020 M Ba(OH),.

Solution: _
|Civen Diate: ' ”
| Mlar |t) of 3a {0} ‘l)g saiution = 0.020M

0 fm(]
[OHT] =7
pH =7
pOH =7?
Calculations:
lonization of Ba(OH), in aqueous solution is

as follows.
Ba(OH), H [Hid) Ba’"+OH

Therefore 0.020 M Ba(OH), produces
1x0.020M OH ions.
To find [OH]
[Ba(OH),] = 0.020 M
[OH] =2x2.0x 107
=4x10?
To find pOH
pOH = —log[OH]
= —log[4x 107
— (log 4 + log 10%)
— log4 — log 107
—logd +2
—log 4
pOH = 2-0.602
POH = 140  — -\ (7
-."_pH-l p H 14 | | \ A
| "_pH =14 oo |
L ="TE— 1.40
pH =12.60

Result:

Thus [OH™] is 4 x 10° M and its pH and
pOH wvalues are 12.60 and 1.40,

respectively.
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(iv)0.00030 M HCIO,.

N pFi2nd pOH values are 3.5229 and 10.4771,

Solution:
Given Data:

Molarity of HCIO, solution =7 0100030
To find:

[H']'=2)
pH =%
o =2

[ WO a.f;uluuons

lonization of HCIO, in aqueous solution is
as follows.
HCIO, HHd H*+ CIO,
M iM 1M
Therefore 0.00030 M HCIO, produces
1x0.00030M H" ions
To find [H']
[H] =0.00030 M
=3x10*M
To find pOH
pH =—log [H']
—log [3x10™]
— (log 3+ log 10™)
—log 3 - log 10
—log 3 + 4 log 10
=log3+4
=4-0.4771
pH = 3.5229
To find pOH
pH +pOH =14 .
pOH =14 —pH W\
pOH = 14 3.522¢
pOH & 0.47?1 A

| |h|< A E \"‘JUJOMoerlO M and its

| respectively.

(V) 0.55 M NaOH:

Solution:
\ (ﬂvdq L-)O.td

\Miolarity, o. l\‘aOH s¢lution = 0.55M

Tofing:
[OH] =7
pH =7
pOH =7?

Calculations:

lonization of NaOH in aqueous solution is

as follows.
NaOH{ Hid] Na*+OH"~

Therefore 0.55 M NaOH produces 0.55 M

OH ions
To find [OH]
[OH]=0.55M
OH =055x 107
To find pOH
pOH = —log[OHT]

= —log [55 x 107
— (log 55 + log 10°%)

Thus [OH] of solution is 0.55 x 10 M and its
pH and pOH values are 13.74 and 0.26,

respectively.

= —log55 — log 1020
= —log55+ 2
= 2-log55
POH = 2-174
POH = 0.26
To find pH Ay (2Ll
pH+p_m W N | O\
pk RS —PO"| T
_ '_..: /L-_ LR L I |
A pH=13.74
Result:
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(vi)  0.055 M HCI: (vii)  0.055M Ca(OH),.

Solution: _Solution: "

Given Data: . Given Data:

] |T‘1L'=r()-|]7f o1u1c*‘-;055x10 M and

N

Molarity of HCI solution 2, 0! OSRM
Fo Find: _

[H]="2-

pH =%

POH =2

CouCalbiialicnsT

tonization of HCI in aqueous solution is
as follows.
HCl Hidg H™ + CIF
M 1M 1M
Therefore 0.055 M HCI produces 0.055 M
H* ions
Hydrochloric acid produces one H+ ion.
To find [H']
[H] =0.055M
=55x10%M
To find pH
pH =—log [H']
—log [5.5 x 10%]
— (log 5.5+ log 10°%)
—log 5.5 — log 107
—log 5.5 + 2 log 10
=log55+2
=2-0.74
pH =1.26
pH =1.26
To find pOH
pH + pOH =14
pOH =14 -pH '
pOH =14"-1.26_ .

Result:

Wz [ e e H values are 1.26 and 12.74,
) respcctlvely

POH ‘=12.74 "~ | ! \ ”-f« \

|\ Mblérity'of Ca(CIH)! splution = 0.055M
[OH] =7
pH =7?
pOH =7
Calculations:
lonization of Ca(OH), in aqueous solution
is as follows.

Ca(OH), {Ifid Ca* +OH"

Therefore 0.055 M Ca(OH), produces
0.055 M OH ions

To find [OH]
[Ca(OH);] =0.055M
[OH] =2x55x10?
=11x 102 M

To find pOH
pOH = —log[OH]

= —log(11x 109
— (log 11 + log 10?)
—log11 — log 1072
—logll +2
—log 11
pOH = 2-1.04
POH = 096 1~ "\ | 9
~To find nH-—"_ ! " \ ™~
'-,'-.pr‘| FLOH = 14 | )
SR CES VIS
=14 0.96
pH = 13.04
Result:

Thus [OH"] of solution is 11 x 102and its pH and
pOH values are 13.04 and 0.96, respectively.

CHEMISTRY-10 102



Chapter-10 Acids, Bases and Salts

ADDITIONAL CONCEPTUAL QUESTIONS

Q.1  Why itis preferable to use pH meter over universal indicator?

Ans: Preference to pH.meter e
Althrough universal indicator is oftan moie corseliient p etererice |s ngen to o meter

because it is much more reliable &fia accurata metnod 'of raeasuring pH.\Thiz hH meter consists of

pH electrode connected to meter which sh ws, p 1 mtmr Git sale-or digitatty when dipped into

the solution arid ). VE precise valug.,

Q.2 Why HZi Lar me k= aniy one type-ci salt whereas H,SO, can make two series of
salts? ' _

Ans] [ BN HCl vs H,SO4

[=1 1s'a Ticnoasic aC|d i.e it has only one replaceable H" ion, therefore it gives only one type

"f sait.

HCIO H™+CI™
For example. HCl + KOH — H,0 + KClI
Conversely, H,SOy is dibasic acid i.e. it has two replaceable H ions. It dissocates in two stages.
()H,S0,4 I H™+HSO,
(ii))HSO, ) I H* +S0;?
Hence, it gives two series of salts.
Example: H,SO, ., + KOH,,, = KHSO, +H,0
(Acidic salt)
KHSO4(aq) +KOH @) KZSO4(aq) +H,0

(Normal salt)
Q.3  Why NaOH can make only one type of salt whereas AI(OH)3; can make three series

of salts?

Ans: NaOH vs Al(OH)s
NaOH has only “1” replaceable hydroxide ion (OH™) which results in formation of one
type of salt.

NaOH[] Na"+OH"
Eg. NaOH +HCl— NaCl +H,0
Conversely, Al(OH),is a polyhydroxy base. It has3rep|aceab|e OH |0 =it
dissociates as follows: —N
Al (O, A!*‘+f)|-1 VU WY LG
Therefore, it gives three series of saits, ; ARIRRERE
‘.\OH)s “hiC! — Ai’(‘H;,L 4 m'-zo
=\ 1\ | A —BasicSalt
_ _ A(Lm)2 CI+HCI—>AI(OH)CI +H,0
NN - Basic Salt
- AI(OH)CI, +HCl — AICI, + H,0

Normal Salt
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Q.4

Ans:

Q5

Ans:

Q.6

Ans:

Q.7

Ans:

Why the precipate of same heavy metal give different colours?
Heavy metals are transition elements. There hydroxides g|ve d-ffvrem coloitrs/ of
precipitates at different oxidation states. -

E.g FeSQ, ., +2NaOH.., ' Ila, SO

1(aq) 4faq

-+ Fl’(OH )2(5)

Difty gre.en ppt.

72t +3NaOH,,,, —3NaCl

(aq) (aq)

+Fe(OH )3(5)

Brown ppt.
Differentiate between Acid and Basic radical.
DIFFERENTIATE

Acid Radical Basic Radical

Definition: Definition:

An anion is non-metallic ion derived from | A cation is metallic ion and derived from a
acid, therefore, it is called acid radical. base, therefore, it is called basic radical.
Example: Example:

NaOH +HCIl — NaCl+H,0 NaOH +HCIl — NaCl+H,O

In this reaction Cl is an acid radical. In this reaction Na™is a basic radical.

Why Bronsted acids are not lewis acids?

Bronsted acids can donate a proton to another substance whereas lewis acids are those
that can accept a pair of electrons. All bronsted acids are not lewis acids because all
proton donating species do not have tendency to accept electron pair.

Example:
e H,SO,
e HNO, ) — -
They can dissociate to giv proton ki c:m'""t c(."e 1t an eledtrhn’ parr

Find pH.¢i0.01M of ;50,4 anc'0. 0GLM ot HnbO Afahich solution is more
concer:trarec, ani wvhy N =

' pH of H,S0,

f, ‘] 'ven nltr

1) 0.01M H,SO,
(ii) 0.001M H,S0O4
Required: pH ="?
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Calculation:

(i) For 0.01M H,SO4 (i1) For 0.001M H,SO4
H,SO,[ 2H"+S0;? H,SO, [ 2H" TSOI;Z
2[H']=2x0.01=2x10"°M '_ 26 1] 2 20000 2 2% .03 Vi
pH =—log[H"] ' ' | pH=1- o[

~ 1002167 VL = =ag[2 <107

“=-leg 21 21g Lol | " [ =-log2+3log10
=Zloi110'-10c2 =3log10-log2
=2-ug2 =3-0.3010
=2-0.3010 =27

=17

Conclusion
e (.01 M H,SO4is more concentrated due to larger value of molarity compared
to 0.001M solution.
e Smaller value of pH of 0.01M H,SO, make it more concentrated then 0.001M
HzSO4.
Q.8 Differentiate between to the Acidic Salt and Basic Salt.

Ans: DIFFERENTIATE

Acidic Salt | Basic Salt

Definition: Definition:
These salts are formed by partial | These salts are formed by the incomplete
replacement of replaceable H" ions of an | neutralization of polyhydroxy base by an
acid by a positive metal ion. acid.
Presence of lon: Presence of lon:
H™ ion is present in it. OH'ion is present in it.
Example: Example:
e KHSO, e AI(OH),CI
e NaHPO, e Zn(OH)NO;
Q.9 Differentiate between to the Double Salt and Complex Salt.
Ans: DIFFERENTIATE

Double Salt

ot S (AU
Definition: ~efinition: e

These salts are formed by, two {ormal L Tig salis \whith| oy tisshciatieh provides a
salts when they are crys:allizes:fiom/ay, 7|r1ple Cation larid.} co, nplex anion or vice

mixture Gi (qmmolar oa*urat«\d solutign. Y verga:
Exaniple) | (o ™ L& kample:
RN A= e Potassium Ferrocyanide
» K t“o' Al (50,),.24H,0 K,[Fe(CN),]

N O RS0, Fe, (SO,),.24H,0

| Q.iu Why salts have high melting and boiling points?
Ans: Salts have high melting and boiling points because there exist strong electrostatic force of
attraction between opposite charged ions.

CHEMISTRY-10 105



Chapter-10 Acids, Bases and Salts

Q.11
Ans:

Q.12
Ans:

What is Soda lime? For what purpose it is used?

Mixture of CaO and NaOH is called Soda lime. For purlflcatlon of sugar #t-is used to

remove carbon dioxide and water vapours from air. ™

Differentiate between Conjugate Acid arid 'Conjusgats Base. |
DIFFERENTIATE

lCon -‘__Mlllljgl

Definition: . -Definition:
A conyugaie agic, i ¢ soenle-formed by | A conjugate base is a specie formed by
aceepting a pr') ‘o1 bya base. donating a proton by an acid.
J_\(_c nikes Example:
e HCI+H,O H, 0"+ CI° e HCI+H,O00 H,O"+ CI°
Acid Base Conjugate Acid Base Conjugate
Acid Base

NOTE: Every acid produces a Conjugate Base and every base produces a conjugate acid.

Q.13
Ans:

Q.14
Ans:

Q.15

Ans:

Q.16
Ans:

Q.17

_,Il.l 1|

KHSO

Why HS™ is amphoteric but SO?" is not?

Amphoteric substance can act as acid as well as base. HS™ is amphoteric because it can
act as acid by donating H" ion and become S* whereas, it can also accept H* ion and act
as base to form H,S, on the other hand SO cannot donate a proton therefore it cannot act
as an acid. It can only act as a base therefore it is not amphoteric substance.

Give conjugate base of [Al(H,0),]*" and conjugate acid of HPO;" .

Conjugate Base of  [AI(H,0).," : [Al(H,0),OH]*

Conjugate Acid of ~ HPO? . H,PO}

Justify bronsted bases are also lewis bases.

Bronsted bases are also lewis bases, For example NH3;.NH; is bronsted base as it can
accept a proton, it is also lewis base as NH3 contains lone pair of electrons and according

to lewis concept, base is a substance which cn donate a pair of electrons,_hence we caiw el
say that all bronsted bases are also lewi bases P B A [ {
Define water of crytallization. . A W o NN SO

The number of water molezu’ es nm',cwt in ”‘e |ys*ai-s of a subst ande jre called water of
crystallua ion. AR '

Exampie: ccso ‘°H c, \ \ -

ko acidit sa! t are Lurned mto normal salts?

'_,lkr,.gl_\c 2aits are turned into normal salts by the reaction of acidic salts with its parent
base.

aag) KOH(aq) - KZSO4(aq) + HZO(,)
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TERMS TO KNOW .
L Terms | Definitions . b (L]

Arrhenius Acid ‘

Acid is a substance whiciy dissociates- in w,ueouc ’O'wlO] i0ive
hydrogen ians.

Arrhenius Base

Bronsted-Lov/ry!,
Acid |

S B R I e I

Base is ¢ srbource Nr|c1 wlsswrratn N aque)u: solution to give
hydrgxite ions. £

A nladid is ¢ stibstance (molecule or ion) that can donate a proton (H”)

[ to,another substance.

| BrdngigG-Lowry

) 3ase

A base is a substance that can accept a proton (H) from another
substance.

Amphoteric Specie

A substance that can act as an acid as well as a base is called
amphoteric specie.

A Conjugate Acid

A conjugate acid is a specie formed by accepting a proton by a base.

A Conjugate Base

A conjugate base is a specie formed by donating a proton by an acid.

Lewis Acid

An acid is a substance (molecule or ion) which can accept a pair of
electrons

Lewis Base

A base is a substance (molecule or ion) which can donate a pair of
electrons.

Lewis Concept of
Neutralization

A neutralization reaction according to Lewis concept is donation and
acceptance of a electron pair to form a coordinate covalent bond in an
adduct.

A logarithmic scale which is used to determine the pH of a solution is

pH Scale called pH scale. pH is the negative logarithm of molar concentration of
the hydrogen ions.
oH pH is the negative logarithm of molar concentration of the hydrogen

ions.

Autoionization

Water is a weak electrolyte because it ionizes very slightly into ions in
a process called autoionization or self ionization.

Universal Indicator

The mixture of indicators which gives different colours at different pH
values is called universal indicator or pH indicator.

pH Meter

A pH meter is an instrument which is used to measurs fhe pH )
solution. [y

Salts

Salts are ionic compounds generallv fairried Ly th*' n =l{'[ral zarru i ﬂ’r an
acid with a base. LT\ |

Basic Radica_L

A cation i} me ari; a1 i cer ver; frwn E La,e, Lnrﬁf:'re it is called basic
racical. |

Acid Radical= | | _T_Aﬁ a_rr&n_g%r etk f'um acrd therefore it is called acid radical.
Acidic Saii _ The>e sultd are formed by partial replacement of a replaceable H™ ions
YR IRE +an acid, by a positive metal ion.
N lb|1 S;u ts Double selts are formed by two normal salt_s when they are crystallized
W from a mixture of equimolar saturated solutions.
Mixed Salts Mixed salts contain more than one basic or acid radicals.

Complex Salts

Complex salts on dissociation provide a simple cation and a complex
anion or vice versa.
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Chapter-10 Acids, Bases and Salts

SELF TEST N
Time: 35 Minutes 'y Mailg! 75
Q.1  Four possible answers (A), (B), (C) and (D) to each questia!; ar—* given; mark e~
correct answer. \ ' o \6><1 6)
1. Acetic acid is used for: - ' - R
(A) Flaxauriiag food 4B} idaking explosives
(C) Etciing dogigns) |\ | | . " (D) Cleaning metals
2. \Whalis thaIo0id bf 6:02 M Ca(OH),?
| (Nj-1.698 (B) 1.397
(C)12.31 (D) 12.61
3. Which one is a Lewis acid?
(A) BF3 (B) AICl;
(C) FeCl3 (D) All of above
4. pH value normally varies from:
(A)0-14 (B)1-14
C)7-14 (D) 10-14
5. Which salt is used as a table salt?
(A) NaCl (B) NaCO3
(C) Na,SiO3 (D) NaHCO3
6. Which is used as cleaning agent for domestic and commercial purposes?
(A) NaCl (B) Na,C03.10H,0
(C) NaHCO4 (D) NaySiOs
Q.2  Give short answers to the following questions. (5%x2=10) .
Q) Prove that water is an amphoteric specie. =
(i) How can you prepare hydrogen sulphlde gas? e | f -
(iti)  Describe the reaction of bases W|tf amm ...qm )aiJs ;
(iv)  Define the pH What Is.rH ofigure v fater?’, )
(v)  What Fact 4s|Lewis audL o \ -
Q.3  Angiyerithe, foMovvlr a que;tlons in detail. (5+4=9)
| L \ ,'-' j H \_r,_l_u Dthe preparatlon of salts. 5)
i) Explain the Lewis concept of acids and bases. 4)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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