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4.1. THE pH :
“pH is the negative logarithm of the H*

ion concentration in a solution.”
MathematicallyH = - log[H"]

OR
“pH is logarithm (base 10) of the reciprocal of

Intfeductiomof pH:
fIntredtiegd in 1909 by
DanishWiochemist S.P.L.
Sorensen.

« Symbol pH:

| etter p from German word
potenz (meaning power or
exponent of 10).

In Latin, “pH" is said to mean
pondus hydrogenii (weight of
hydrogen).

hydrogen ion concentration.”

Mathematically :

H=lo
P g [H]+

H* +¥H,0%: 4,0

1
M= log ————
PR 18 or

pH = - log [H;0]"
POH: “The concentration of hydroxide ions in a solution

cam, be expressed in terms of pOH.”
Mathematically :
pOH = - log [OHT

Historical context:
1909: Sgrensen published
a paper in Biochem Z
discussing effect of H* ions
on enzyme activity.
e He coined the term pH
and defined it as:

pH = -log [H’]
1924: Sgrensen updated
the definition, stating pH is
a function of the activity
(effective concentration) of
H* ions, not just
concentration.

pH = -log a{H"}
where a{H"} = activity of
hydrogen ions.




Relation between pOH and pH:
pKw = pH + pOH

At 25° pH + pOH =14 GET ADMISSION IN OUR ONLINE INSTITUTE
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Purpose: Numerical scale showing acidic or alkaline strength of a s

Range: 0 to 14.
pH 0123456 7

Acids: pH < 7. S \|ct1

el

Bases/Alkalis: pH > 7. Increasing acidic strength

8 9 12 13 14

ncreasing basic strength

Neutral: pH =7.

. it T
Interpretation: ba = g 3
. = g3 = gastric fluid
Lower pH — more acidic. = : B Ciitonaen
. . ice = = beverages
Higher pH — more alkaline. = 3 L vinegar
Example: pure ra A e
ple: equilibrium with \j_ B offec
ic CO I — I
pH O — [Hs0] =1 M. Nz S Sk olks
shiy distilled water T ik
pH 14 - [OH]=1M. E = blood
seawater 7:— B ==
; ; baking soda ) Pt
Typical range of [H*] in sol T Jerid S
_ ST milk of magnesia
Between 1 M (pH 0) 0" M (pH e =R (Mg(OH).) solution
ammonia ¥ = =
14). household bleach 3 A5
{(NaClO solution} i_ 13
household lye —F- 14 —

{NaQH solution} K

tion : As we know,

pH = -log [H']
pH=-log(2x107)
pH =2.70



Example - 4.2:
If moist soil has a pH of 7.84, what is the H* concentration of the soil

solution?
Data:pH =7.84
Required : H* concentration of soil solution =[H] =7
Solution : As we know
pH =-log [H’]
7.84 =-log [H"]
- 7.84 (antilog) = [H']

[H']=1.45x 108 GET ADMISSION IN OUR ONLINE INSTITUTE
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CONCEPT ASSESSMENT EXERCISE - 4.1 Contact WhatsApp Number: +92 331 5014353
Q1). What is the pH of a solution of 2g pure H;PO, per dm?®of solution?
Data : Mass of H;PO, = 2g

Volume of solution = 1 dm?
Required : pH =7
Solution : Molar mass of H{POms.3 ¥31 +(16) 4
Molar massg’ofyH;PQ, = 98 g/mol
Now, to find moles:

mass
molar mass

Moles in solutioné
Moles.in Selution = o8
Ma@les in solution = 0.0204 mol

Reaction : H;PO, = H* + H,PO,”

4 T T
HaPOy  Jo.0o0u | — o 0-027Y —
W @) AN H

BPu 1 © +N A




__[H"][H2PO4]”

Ka

[H3P04]
Kg = — 2%
47 0.0204 —x
2
X .
Ka=="0202 ~ X is small compared to 0.0204v
~Ka=75x107
x2
7.5x 107 =

0.0204
7.5 x 10 (0.0204) = ¥* %
x*=1.53x10" O

—4
it =4/1.53 x 10

x=0.0124 GETADMISSION IN OUR ONLINE INSTITUTE
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pH = - log [H']
pH = - log
pH

ncentration of hydrogen ion (H") in a solution of
id having pH of 1.5.

pH = - log [H']

1.5 = - log [H']

- 1.5 (antilog) = [H']

[H]=0.031 mol dm™




4.3 IONIC PRODUCT OF WATER AND CALCULATION OF pH AND pOH.

The product of the concentration of H'and OH"ions in pure water at room

temperature (298 K) is:

GET ADMISSION IN OUR ONLINE INSTITUTE

Kw = [H]'[OH] BADLO BY MAK

Kw = [H3O]+[OH]' Contact WhatsApp Number: 492 331 5014353

« Kw is the ionic product or dissociation constant of water.

Unit of Kw: mol?> dm™®
e In pure water, the concentrations of H" and OH ions,=1'% 107
« Value of Kw at room temperature: 1 x 10"
e pKw formula = pKw = - log Kw

pKw = - log (1 x 107

pKw =14
Relation of Kw with pKa and pKb :

pKa + pKb = pKw =14 (at 298K)
Relation of pH and pOH:

pH + pOH =pKw =14 (at 298 K)
« If the pKa value of@n acithis known, the pKb value of its conjugate base can
be found.
Example - 4.3
If the concentration of NaOH in a solution is 2.5 x 10* M, what is the
concentration/of H;0" ions at 25°C?
Data : Concentration of NaOH = 2.5 x 10*M at 25°C
Reguired : [H,0]" =7
Solution : As we know ,

Kw = [H;0"][OH]~

Kw
[OH]

= [H0J'



1x10

[H50]" = )
2.5 %10

[H;0]' =4 x 10" M

Example - 4.4
Calculate the pH value of 0.001 mol dm solution of NaOH a
Data : [OH]=0.001 mol dm?

Required . pH =7 GET ADMISSION IN OUR ONLINE INSTITUTE
S0CH BADLOBY MAK
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Kw =[H;0"][OH]

Kw .
o = H0'] Ob

1x10 .
[H;0"] = -
1x1
[H;0"] =1
pH=- O
P logd1 x 10"

of 5 x 10°M of solution of NaOH
Solution) As wé know,

pOH = - log[OH]

pOH = -log (5 x 10°)

pOH =4.30

Calculat

nd pH,
pH+pOH =14
pH =14 - pOH



pH = 14 - 4.30
pH =9.70

CONCEPT ASSESSMENT EXERCISE - 4.2

Q1). The concentration of hydroxide ion in a given solution of slaked

lime [Ca(OH),] is 0.001M. Calculate the concentration of hydrogen ion‘in

it.

Data :[OH]=0.001M
Required : [H'] =7
Solution : As we know,

Kw = [OH-][H']

[H7=1x10"

GET ADMISSIONIN OUR ONLINE INSTITUTE
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Q2). An aqueous solution{entains 2 'x 103 M of hydrogen ions [H*].

Calculate pOH of this solution.
Data:[H']=2x10%M
Required : pOH =7

Solution : As wegknow,

pH = -log [H']

pH=-log (2x 107

pH =2.69
TofindpOH :

pH+ pOH =14

2.69 + pOH =14

pOH = 14 - 2.69 = 11.31M



4.4 pH TITRATION CURVES

« To find the concentration of an unknown solution, titration is used.
Titration: “Titration is a method where a solution of known concentration
(titrant) is added from a burette into a solution of unknown concentration
(analyte) in a conical flask.”

Titrant : In burette, a known concentration called titrant.

Analyte : In conical flask unknown concentration called analyte.
Indicator : An indicator is used to show when the reactionlis‘ecomplete
(endpoint).

Endpoint : The endpoint is when the number of mgioles of acid equals the
moles of base this is the equivalence point.

Equivalence point : Mid point in the graphindicates that the amount of
titrant is equal to the amount of analyte is called€quivalence point.

Neutralization point: when OH ions react with H ions.

« There are different pH titratiof,curvesidepending on the strength of the
acids and bases used.

Strong Acid and Steng All€ali pH Titration Curve:

Analyte: Hydrochlofic a¢id(HCI), 1.0 mol dm™3 GET ADMISSION IN OUR ONLINE INSTITUTE
. . \ BADLO BY MAK
Titrant: Sodium hydgoxidé (NaOH), 1.0 mol dm™ 7 oo N

Indicator : Phentlphthalein (pH 8.3-10) or Bromothymol blue (pH 6.0-7.6).
Colour changesfare'sharp due to the steep vertical section of the curve.
Titration Progess:

e Acid (HCl) is placed in a conical flask.

o Base (NaOH) is added from a burette in small volumes.

e lpitially, solution has only H* ions, so pH is low (1- 2).

e As NaOH is added, OH" ions neutralize H* ions, pH rises slowly.

« Near equivalence point, a small addition of NaOH causes a sharp rise in pH.



Reaction:

HClq) + NaOH,q) — NaCl,q + H20y,

(H* from acid reacts with OH™ from base to form water)
Equivalence Point:

e Volume: 25 cm?3 of NaOH to neutralize 25 cm?® of HCI.

« pH at equivalence point: 7 (neutral, because strong acid + strong b

Exceeding Equivalence Point:

e Extra NaOH increases OH™ concentration. E NISSION IN OUR ONLINE INSTITUTE
. ) ) & BADLOBY MAK
° pH rises above 7 |nt0 alkallne range (1 3_1 4) Contact WhatsApp Number: +92 331 5014353

pH titration curve of 1 mol dm™ HCI (25 cm?) wi

Equiv int

Initial
pH

25cm’
Volume of Titrant (cm®)



pH titration curve of 1 mol dm>NaOH (25 cm?®) with HCI:

" 14
Initial 5

pH 12
10 Alkaline Region
pH 8 ———————————————————————————— - = e
6
4 Equivalence point
Final 2
il e—  —_ el

0 25cm
Volume of Tilant €n°)

pH Titration Curve: HC| added to NaOH

Shape: Same as NaOH titrated witheHCRflippéd.
Initial pH: High (13-14). GET ADMISSION IN OUR ONLINE INSTITUTE
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Final pH: Low (1).

Equivalence point: pHs= 7.
b. Strong Acid anth\\€akdAYkali pH Titration Curve

Analyte: Strong acidyHCP'in conical flask (unknown)
Titrant: Weak alkali (NHs) in burrette (known)
Indicator: Methyl orange (changes from red — yellow around acidic pH)
Titration process:
« lnitially there will be only H"ion present in conical flask, pH (1- 2) HCI
osAs weak alkali is added, pH increases slightly because H* ions react with NHs
» pH change is gradual until near equivalence point
Reaction:
HCl + NH; - NH,"+ CI

10



The change in pH is not that much until volume added reaches an
equivalence point.

Equivalence point: pH 5.5 (acidic) because NH,4* is a weak acid

H"+ NH; - NH,"
Exceeding Equivalence point: pH rises above 7, but not as high as strong
alkali because NHs is weak.

pH titration curve of 1 mol dm™ HCI (25 cm?) with NH:

GET ADMISSION IN OUR ONLINE INSTITUTE

-9 BADLO BY MAK

A Contact WhatsApp Number: +92 331 5014353
14
Foal |2
’-hl e ¥y — % 2
'Recfoﬂ
S
Mgl
Lf h\\u\t;t}_ﬂ\ = Qd_d_;:é-—h T
) ‘Regnon
h";f‘l..l\ 2 I
— S e
0 25cm3 >

volume of Rvant (Cm?)
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pH titration curve of 1 mol dm NH; (25 cm?) with HCI :
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Alkaling
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—_— e — —— —— . B o =

Eﬁ‘ibf valt_‘r’ce Acidie
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noa
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29¢cm3 >

0 Volume of Aitsant (cm®)

« Here, weak alkali is taken at cgnical flaski¥and strong acid at burrette.
e pH titration curve for strong acidtadded to weak base has the same shape.

« Equivalence point will be 55 pH

c. Weak acid and Stgdnglalkali pH titration curve:
Analyte: Weak acid (€HsCOOH) in conical flask (unknown)
Titrant: StFong alkali (NaOH) in burrette (known)

Indicator: Phenolphthalein (colorless — pink in basic range)
Titrationprocess:

o IRitial pH: 2-3 (weak acid in conical flask)

#AS\NaOH is added, pH rises slowly because H* ions react with OH" to form
water

« Near equivalence point, pH increases steeply

Reaction:

12



CH3COOH + NaOH - CH;COONa + H,0
Equivalence point: pH 9 (slightly basic) because CH;COO" is a relatively
strong base
Exceeding Equivalence point: pH increases up to 13-14 (excess NaOH

present)

pH titration curve of a strong base added to weak acid :

o [Bpivdence pot ¢ aadic
6 beg ion
L 4 _______'__,__;.-___-
% pHﬂl_i.T ] o7
0 ,7.5&m3 —

% Yolume o4 ranmt{Cm?)

13



« Here, weak acid is taken in burrette and strong alkali is taken in conical
flask.

e pH titration curve for a weak acid added to a strong alkali has the same
shape.

» The equivalence point will be 9 pH.

d. Weak acid and weak alkali pH titration curve :
Analyte: Weak acid (CH;COOH)
Titrant: Weak alkali (NH5)

Titration process:
e Initial pH: 2-3 (H* ions from weak acid present)

« As weak alkali is added, pH increases gradually

GET ADMISSION IN OUR ONLINE INSTITUTE

« No steep vertical section in the curve BADLO BY MAK

. . Contact WhatsApp Number: +92 331 5014353
Reaction: PP

CH3COOH +NH3—)CH3COONH4
Equivalence point: pH depends onstfengths of acid and base; shown as a
“point of inflexion,” not a shafp jump.

Exceeding Equivalence/point: pH rises slowly; final pH < strong alkali range

F 3
14
12
Y Equivalence point
Alkaline
Bl Region
B s e o
4 Acidic Region
2
0 : >
0 25cm”

Volume of Titrant {em®)

14



CONCEPT ASSESSMENT EXERCISE - 4.3
Q1). In a titration it is found that 25cm? of 0.1M solution of NaOH is
neutralized with 19 cm?® of HCI of unknown concentration, calculate
concentration of given HCl solution:

HCI + NaOH - NacCl + H,0
Data:
M; =0.1M (NaOH)

V, = 25 cm? (NaOH) 4« BADLO BY MAK

Contact WhatsApp Number: 492 331 5014353
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V, =19 cm? (HCI)
Required : Concentration of HCl = M, =?
Solution : According to formula:
M.V, = M,V, (for 1:¥ reaction)
(0.1)(25) = M, (199
2.5=M,(19)

M#=0.1315M

15



Q2). Draw pH titration curve when 20cm?® of HCI from burette is added
to 20 cm? of aqueous solution of NH; present in conical flask.
Given: Strong acid in burette (HCl) and Weak base in conical flask (NH5)

pH titration curve when HCl is added to NH; (20 cm?3):

GET ADMISSION IN OUR ONLINE INSTITUTE
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1. Multi e Questions (MCQs)
: of the ionic product of water
epends on volume of water \b‘ﬁjepends on temperature
hanges by adding acid or alkali d) always remains constant

A base when dissolved in water yields a solution with a hydroxyl ion concentration of
0.05 mol dm™. The solution is

\#yBasic b) Acidic

c) Neutral d) either borc

16



. pH scale was introduced by.

a) Arrhenius \h(‘:ia'u'uen
iv. pH of solution is defined by expression GETAD“’”SS'ON"\! ’:U,Rj' NLINE INSTITUTE
a) log[H*] b) "“‘[ui*] Conta%en g?mmsa
- 1
A et d) i

‘;I} b) zero
5.98 d) 6.02
vi. How many dm® of water must be added to 1 d

PH of 1 to create an agueous solution with pH &
a) 0.1 dm?’ .
c) 2.0 dm?

vii.  What is the approximate pH of a 1 = 10" My

viil.

) 5 the following statements are correct?
U = [H'] [OH] = 107" mol®dm™ at 298K
} At 298K [H*] = [OH] = 107"

(i) Kw does not depend upon temperature
{iv) Molarity of pure water = 55.55 M

a) (i}, (i) and (fii) BF 1), (i) and (iv)
€} (i) and {iv} d) {fi) and (fii)

17



EXERCISE SHORT ANSWER QUESTIONS.

Q1). Calculate H* ion concentration of a solution prepared by dissolvin

4g of NaOH (Atomic weight if Na = 23 amu) in 1000 cm? of solution?
Data:

Mass of NaOH = 4g Q
Molar Mass of NaOH = 40 g/mol
Volume = 1000 cm®*=1 dm? !

Required : [H]

Solution : According to formula: %
mass
Moles =
motar

GETADMISSION IN OUR ONLINE INSTITUTE

S0CH BADLO BY MAK

Contact WhatsApp Number: +92 331 5014353

N¢ @ :
pH = -log [H']

13=-log[H]
- 13 (antilog) = [H]
[H1=1x10"M

18



Q2). Calculate the pH of 0.005 molar solution of H,SO,.
Data:[H']=0.005 M
Required : pH =7

Solution : According to formula.

pH =-log [H']
pH =-1log [0.005]
pH =2.30
Q3). Calculate the pH of the following compounds :
(i) 10* M KOH (iii) 107" M KOH
Sol). pOH = - log [OH7] Sol). pOH = -d0g [OK]
pOH = - log (107 PO H="=jo a1 05"
pOH =4 pOH =10
Now to find pH, Naw to find"pH,
pH+ pOH =14 PH #POH =14
pH =14 - pOH pH =14 - pOH
pH=14-4 pH=14-10
pH=10 pH=4
(ii) 10" M HCI (iv) 10 M HCI
Sol). pH = - log [H4 Sol). pH = - log [H']
pH ==16g (10.°) pH=-log (10
pHS 10 pH=4

Q4). 100em* of 0.04 M HCl aqueous solution is mixed with 100cm? of
0.02M NaOH solution. Calculate the pH of the resulting solution.
Pata : Volume of HCl =V, =100 cm?®*=0.100 L

Molarity of HCl = M, =0.04 M

Volume of NaOH =V, =100cm®=0.100 L,
Molarity of NaOH =M, =0.02 M

GET ADMISSION IN OUR ONLINE INSTITUTE
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Required: pH of resulting solution
Solution : HCl + NaOH — NaCl + H,0
As we know,
M,V; = (0.04)(0.1) = 0.004
M,V, = (0.02)(0.1) = 0.002
Excess HCl = 0.004 - 0.002 = 0.002 mol
Total volume=0.1+0.1=0.2 L

excess moles

[H1= total volume
[H] = 0.002
0.2

[H7=0.01M
According to pH formula :

pH =-log [H']

pH =-1log (0.01)

pH=2

Q5). Equal volume of three acid solutions of pH 3, 4, and 5 are mixed in a
vessel. What will'be the H”ion concentration in the mixture?
Data : pH =345 GET ADMISSION IN OUR ONLINE INSTITUTE

Required? [H'] = ? BADLOBY MAK
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SolutionAccording to formula

pH = -log [H']
Putal=73 - 3 (antilog) = [H']

[H']1=0.001 M
Put pH =4 - 4 (antilog) = [H"]

[H]=0.0001 M

20



PutpH=5 - 5 (antilog) = [H']
[H']=0.00001 M

Taking average,

0.001 + 0.0001 + 0.00001
3

[H'] =

0.00111

H]=——3

[H1=3.7x10"
Q6). A 20 cm® sample of 0.2 mol dm™ NH;,,, was tit

moldm-3 HCI. On the following axes sketch ho H cha

this titration. Mark clearly where the end
Ans). NH; + HCl — NH,CI
Data: M; =NH;3=0.2

Vi = NH3 =20 cm? V

M, =HCl =0.1

V,=HCl=?
According to formula,
M,V, = (for 1:1 reaction)

By putting values,
WV,

V, =40cm?
» SO, the volume of added titrant will be 40cm?>.
« At Burette strong acid HCI (titrant) is taken

« At Conical flask weak base NHs; (analyte) is taken.

21



pH titration curve for strong acid(HCl) added to weak base(NH;) 40cm?:

GET ADMISSION IN OUR ONLINE INSTITUTE
: 'BADLO BY MAK
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« Equivalence point will be 5.5 p V
e Initial pH will be between 1-

e Final pH will be between

20



SLO BASED QUESTIONS:
Q1). Prove that pH + pOH = 14 at 25°C.

Sol). lonization constant of water:

+ a4 . _ 14
[H ][OH] = Kw - Kw=10 GET ADMISSION IN OUR ONLINE INSTITUTE

[H'][OH] = 10" 1 BADLO BY MAK |
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Taking log on both sides:
log[H*][OH] = log 107" "." log a.b o

log[H'] + log[OH]=-141og 10 " log x"& n log
log[H'] + log[OH]=-14 x 1 1o 1
log[H*] + log[OH] = - 14

Multiplying both sides with -1

(- log[H"]) + (-- log[OHT]) = - (--14) g[H"] and pOH = -

log[OH’]
pH + POH =14

Q2). Prove that pKa + pK

Sol). As we know,

Ka x " Kw=10"
K 0

Taking lo both,sides:
I

og Ka x Kb =log 10 “logaxb=loga+loghb

Ka +logKb=-141og 10
log Ka + log Kb = - 14
iplying both sides with -1.
(-- log Ka) + (-- log Kb) = - (--14)  *."pKa = - log Ka and pKb = - log Kb
pKa + pKb =14

Hence proved.

23




Q3). Prove that pKa + pKb = pKw.

Sol). As we know,
Ka x Kb = Kw

Applying log on both sides,
log Ka x Kb =log Kw “logaxb=loga+loghb
log Ka + log Kb = log Kw

Multiplying both sides by -1,
(- log Ka) + (-- log Kb) = - log Kw

"."pKa =-log Ka, pKb=-logKb, pKw = -log Kw

pKa + pKb = pKw GET ADMISSION IN OUR ONLINE INSTITUTE

Hence proved. 7l BADLOBY MAK
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1
Q4). prove that Ka « Kb

Sol). Reaction for an acid:

HA=H +A
_[HIA ] .
Ka = 71.A] (1)

Reaction of a base%
Ap#H, 0% HA + OH-

(& JHAY O
[A71[H20]
Kc[H,07 = HAIOH | (i

[A ]
MUltiplying equation (i) and (ii)
"."Kc[H,0] =Kb

24



+ —_—

H A ] [HA][OH ]

Ka x Kb = THA] e
Ka x Kb =[H][OHT] “"Kw = [H][OH]
Ka x Kb = Kw
Ka =~ "."Kw = constant
Kb
Ka o< 1 GET ADMISSION IN OUR ONLINE INSTITUTE

Kb 0Cl BADLO BY MAK
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Hence proved.

Q5). What is the purpose of pH titration curves?
Ans). The steepest part of the curve showsfiwherethe®acid and base have
completely neutralized each other. This helpSwsdnow exactly how much
titrant is needed.
Indicators change color at specific pH ranges.
By looking at the pH at the @qulivalégee point on the curve, we can choose
the best indicator.
Curve shape tells usif the acid’base is strong or weak.

— Strong acid + sthengyase: sharp vertical jump at pH 7

— Weak agid ®€trong base: gradual rise, equivalence point > 7

— Strong acid# weak base: equivalence point <7
In weéakeactd#edse titrations, curves show buffer zones where pH changes
very slowly.
Q6). Phenolphthalein is pink in alkaline solution and colourless in acidic
solution. During a titration, the conical flask contains a neutralised
solution at the end point. Why does the phenolphthalein indicator

become colourless instead of remaining pink?

23



Ans). At the end point, the solution in the conical flask is only just
neutralised. This means there is no excess alkali present to maintain the pink

colour of phenolphthalein. Since phenolphthalein is colourless in acidic and

neutral solutions, its colour disappears when the last drop of acid neutrglis

the base.

Q7). Differentiate between End point and Equivalence point. pesseezssemm—m———n
Difference : k

Contact WhatsApp Number: +92 331 5014353

End point Equivalence

“The end point is the stage where “The equivale int is the stage
the indicator changes colour, on the tit curvewhere the
usually when there is a slight excess | acid an ve completely

of OH ions (so the pH jumps just neu other.”

above 7, into the basic range).”

Ont
qui

On the pH titration curve, the end
point corresponds to the point
where the chosen indicator
undergoes its colour change:

titration curve, the
lence point corresponds to
arp inflection.

The end point is the final The pH at the equivalence point

pH of the solution, ct y depends on the type of acid-base
the indicator’s co : titration: =7 (strong acid + strong
base), >7 (weak acid + strong
base), <7 (strong acid + weak

base).
The endipoint ig aValue that The equivalence point is the true
indicat eufralisation is chemical neutralisation point
visible level. where the moles of H* = moles of
OH-.

What is the use of a pipette?

). A pipette is used to accurately measure and transfer a fixed volume of
a liquid, usually the solution of known concentration, into the conical flask

during a titration. It ensures precision and reliability in quantitative analysis.

26
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Q9). Why is an indicator used?
Ans). An indicator is used in titration to show the point at which
neutralisation has occurred. Since acids and bases are colourless in dilute
solutions, an indicator helps to visually detect the end point by chan
colour, ensuring accuracy in determining the unknown concentr

Q10). What is the use of a burette and conical flask?

Ans). Burette : “A burette is used to deliver a measured v@lumeWf the

solution of known concentration (the titrant) into onical¥flask.

It allows controlled addition, drop by drop, until oint is reached.”

Conical flask : “A conical flask is used to caq volume of the

solution of unknown concentration (the anad fhe solution from the

burette reacts with the analyte until Wtion is achieved.”
Q11). Explain why the produ @ and [OH] is always constant at a

given temperature.

is always constant at a given temperature
ater is an equilibrium process. At constant

constant (Kw) remains fixed, so [H*][OH] = Kw.

rease with temperature?
Ans). The' dissogiation of water is an endothermic process, so increasing
ts equilibrium towards more ionisation, hence Kw increases.

t is a neutralization point?

completely reacted with a base (or vice versa) to form salt and water.”

At the neutralisation point, the number of moles of H*ions = OH" ions.
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