SEPOY, CISF, GSSSB, DSSSB,

@/, Important for RRB, AIIMS, ESIC,
” $SC. CGHS etc. )




Acids and Bases / 37/ 3ilR &TR o=

J

" Key Differences |

Effect on litmus:
Acid turns blue litmus red;

Base turns red litmus blue
(MPESB 2023)

pH range:

Acid < 7; Base > 7
(MPESB 2023)

Taste:
Acid - Sour;
Base — Bitter

Reaction:
Acids react with bases
to form salt + water

Example:

ACID

HCI (acid), NaOH (base)

&
-

ACIDIC

BASE

J

&R o1t forenq ) e Fear @
(MPESB 2023)

m foreny 9T e
‘ 37 el felen s &) e et &

pH diar:
— IA<T; 8IR>7
(MPESB 2023)

'@

J

. Wﬁ?&lﬂmm

QU7 + STl 9T B

.

NEUTRAL BASIC
(7)

. HCI (W) NaOH (&ﬂ'\’)




Acid-Base Theories / 3r/1-aIR f&gid

| Slide 2 of 7 |

" Main Theories |

1 Arrhenius Theory:
- Acid releases H* in water;

Base releases OH™ in water
(MP Pharmacist 2020)

Example:

! HCl = H* + CI ; NaOH — Na*+ OH"

J

" Lowry-Bronsted Theory:
e Acid = proton donor;

Base = proton acceptor
(HP ASI 2023, MPESB 2023)

Example:
HCl + H,0 — H;0* + Cl- ;
NH; + H,0 — NH,* + OH"

N

i 3

Lewis Theory:

e Acid = electron pair acceptor;
Base = electron pair donor
(MC-ND 2022, KPSC 2021)

"H* + OH- — H,0

& Q) E

ARRHENIUS

LOWRY-BRONSTED

o5

. geafigia |

1 Arrhenius fagia:
e AFATAH H ST E;

&R 5§ OH- 3aT @
(MP Pharmacist 2020)

HCl = H* + ClI” ;

NaOH — Na™ + OH™ |

| Lowry-Bronsted f&gid:
o 37 = UleiA grdT;

&R = el urdt
(HP ASI 2023, MPESB 2023)
3Glavul:

HCl + H,0 — H,0* + Cl- ;

L NH; + H,0 = NH,* + OH"

e 31T = electron pair acceptor;
&R = electron pair donor
(MC-ND 2022, KPSC 2021)

> £ W




Buffers / It Slide 30f7 |

 Definition & Examples | . uRwmeTg JEEReT

| Buffer: A solution that resists " G T
change in pH when small T faera= it NSt |7 A
amounts of acid or base are 3% T &R i o= pH A
added gfRad= &1 faRie #var @

(MPESB 2023, Raj. NHM 2014)

(6 Buffer system:
' Weak acid + its salt
OR weak base + its salt

Acidic buffer example: | CHANGE

CH,;COOH + CH;COONa RESISTED

(HPSSC 2020, Pharmacist 2021,
MPESB 2017)

(MPESB 2023, Raj. NHM 2014)

| - 3 TR YOI
gdcT 3T + JHHT AqU
( OR g&d &R + IHHT G

CHANGE E 3T TR JESTEROT:
RESISTED CH,COOH + CH,COONa

(HPSSC 2020, Pharmacist 2021,

P
.

MPESB 2017)

4 Basic buffer example: [ ACIDIC BUFFER | { NEUTRAL BUFFER | [ BASIC BUFFER &Y TR ISTEROT:
NH, / NH,OH + NH,CI - NH, / NH,OH + NH,CI
(ITBP S12023) J ‘2; ‘I‘ (ITBP S1 2023)

g 4 & )
5 Neutral buffer example: el | Il | BB, FE ST T ISTEIT:
& . esIStS aaaition esists addition esIStS addition

Ammonium acetate of acad Sfeasitlinpibiase e Ammonium acetate
N

e

(OSSC 2024) N FA J'N J (OSSC 2024)

J \ J/




Types of Buffers / %X & PR CSidedof7 )

Types ] [ bR J
Acidic Buffer AT THY

« Composition: Weak acid + o TTAT: oA AT + el &R P AQUl

salt of strong base o JATEYUT: Acetic acid +
» Example: Acetic acid + Sodium acetate

Sodium acetate o g fdg: pH < 7 S0 v@an @

* Key point: Maintains pH < 7 o Tdtayr a=f: HPSSC 2020
« Exam tags: HPSSC 2020, MP Pharmacist 2020

MP Pharmacist 2020
&R T

o HEEHAT: Gl &R + Fael 37T Bl oaul
Single substance o JETEYIT: Ammonium
acting as | hydroxide + Ammonium chloride

buffer :
o q& fdg: pH > 7 991Q 7@ar &
o Udtem = ITBP SI 2023

IS TH

o Yol a1l Sl aR I aRE B Y

Basic Buffer

» Composition: Weak base +
salt of strong acid

Weak acid +
e Example: Ammonium salt of
hydroxide + Ammonium chloride strong base
* Key point: Maintains pH > 7
o Exam tag: ITBP Sl 2023 )

strong acid

N

Neutral Buffer pH SCALE (0-14)
0123456789101112131f1

* Single substance acting as buffer ]
» Example: Ammonium acetate j * 3GI&YUT: Ammonium acetate
* Key point: Maintains pH = 7 o g& fdg: pH = 7 ¥91¢ v@ar 8

* Exam tag: 0SSC 2024 ACIDIC NE‘:;)RAL BASIC o yfien aef: 0SSC 2024

N
4




Properties of Buffer / 3 & T[0T (sidesar7)
=

" Key Properties |

Buffer solution has 1 %R faeras &1 pH
nearly constant pH o @R Tgar 8 J
ﬁ | ﬂ‘ pH does not ﬂ‘ dilution A W
change on dilution pH & gRad= =&l gidr
| ) :
a pH does not change l | 1Y A # 3k AT |
@ fﬂ significantly after | —_— & f f ﬁﬁﬁ W pH & g:-;
s / adding small STABLE pH X PR
P uRRad g @
1 amounts of acid or base | k )
- : N ADD ADD r. N
It protects the ACID mmp == BASE ,.\ g HIEgY Bl [P
medium from (Small (Small A ' pH uRada @ qamar &
sudden pH change | amount) amount) ! > 1
Very important in L) Ig pharmaceutical 3R
pharmaceutical and DILUTION - biological systems #
biological systems (el water) 9gd HEyul ¢




pH and pOH / pH 3iR pOH

[ Definitions & Formulaej

\
7
E

POH = negative logarithm
of hydroxyl ion
concentration

Formula:

pOH = —log[OH]

Lower pH = more acidic;
Higher pH = more basic

pH SCALE (0-14)

g gfkllw ;::;:;i\i/:nlogarithm 01 2345678911113 14
concentration i | UD.

- . ] < >

12| * Formula: . ACIDIC  NEUTRAL  BASIC
pH = —log[H"] (0-6) (7) (8-14)

Hydrogen ion Hydroxyl ion

pH+pOH=14]

| slide 6 of 7 |

‘1 ¢ pH = hydrogen ion
concentration &I
negative logarithm

(

E e pOH = hydroxyl ion
concentration I
negative logarithm

\;
P
[ W °
. -

pOH = —log[OH"]
E o & pH = 31feip 3, \

e pH = 3ifde e




Henderson-Hasselbalch Equation / & S¥aa-adcTdTodd THIHRUT ( Slide 70f7)

[

Important Formula ]

P

1

For weak acid:

pH = pKa + log(

Exam years:
Raj. NHM 2011, 2012;
MPESB 2023; ISRO 2024

Conjugate base
Weak acid

)

N

For weak base:
pH = pKb + log (

Exam year:
MC-ND 2022

Conjugate acid
Weak base

)

BUFFER SYSTEM

[

sy

pH = pKa + log ( HA]

[A-] = Concentration of conjugate base
[HA] = Concentration of weak acid
pKa = —log Ka

( 1 gdcl 3 & ferg:

Conjugate base

pH = pKa + log(

gdter ay:
Raj. NHM 2011, 2012;
MPESB 2023; ISRO 2024

Weak acid

)

3

gdel &R & ferg:

Conjugate acid

pH = pKb + log(

gdter ay:
MC-ND 2022

Weak base

)

Standard Buffer Solutions

Boric acid + Potassium chloride, 0.2 M

Standard Buffer Solutions (Examples)

Disodium hydrogen phosphate, 0.2 M

1 2 3 4 5

Hp 9% faaa=

Boric acid + Potassium chloride, 0.2 M

Hydrochloric acid, 0.2 M

Potassium chloride, 0.2 M

Potassium dihydrogen phosphate, 0.2 M

Disodium hydrogen phosphate, 0.2 M

Hydrochloric acid, 0.2 M

Potassium chloride, 0.2 M

l
J

Potassium dihydrogen phosphate, 0.2 M
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Types of Solvents / fIe gl & UPR

|

Main Types ]

Polar solvent:
dissolves ionic or
polar substances;
examples: water,
methanol

Non-polar solvent:
dissolves non-polar
substances;
examples: benzene,
hexane

Protic solvent:

examples: water,
ethanol

contains replaceable H;

Aprotic solvent:
no acidic H;

examples: acetone,
DMF

[Slid980f11]

@ NON-POLAR

["' Rule: Like dissolves like ]

_ GATER |

gdta faere:
3mafde a1 ueref
JETEI0T: T, AT

rgdt faemrars:
3rgfdta ugrf i HiedT g;
JCTEIUT: doiid, gad

vifees faemaes:
yfRema=a H 2t §;
3STE0T: ed, Ul

unifee faemae:
3t H T8l giar;
3STET; UHte, DMF

' foem: g W ) e @




Strong Acids and Strong Bases / YaeT 315 3iIX Udel &R (Sidesof )

 Strong Substances |

7

Strong acid:
ionizes completely
in water

Strong base:

dissociates completely
in water

r
Lula

)
=

v =

Strong acid examples:
HCI, HNO,, H,S0,

.

L
s

'
.

N

Strong base examples:

NaOH, KOH, Ca(OH),

@

Key Note:
Strong acids have very low pH;
strong bases have very high pH

STRONG ACID

ool geref |

STRONG BASE {

LN
aﬂm%
f =\ Jad &R: i
8) i
Ul 3T & ISTET:

G

HCI, HNO;, H,SO,

Udd &R & ISIE0T:
NaOH, KOH, Ca(OH),

®
@
®
L

Complete ionization ]—J { Q

. 9
7% fdg;

YGd 30 &1 pH 75 &4 3R
W &R BT pH Tgd H(UG g g |




Weak Acids and Weak Bases / gdet 35t 3ilR gdfct &TR [ Siide 100f 11)

 Weak Substances | - g uerf
i Weak acid: : — gdol 3T
ionizes partially e 3riforp
in water ! TI-EOT HIdT &
Weak base: gdd &R
dissociates ST | 3riferd
partially in water fgeT awar 8
Weak acid i » gala JETET: |
examples: Y = 37wt :
CH,COOH, H,CO,, HF \ CRRCOURLMLOHE
Weak base \ i W 3ETERT: \
examples: n &R & '
NH,OH, NH, ) L NH,OH, NH, |
Key Note: &g Hie:
Weak acids and bases establish gdel 3 3R &R oo A
equilibrium in solution . RER A §




Acidic and Basic Substances / 3r<i1g 3il¥ &g uaref

[ Common Examples ]

Acidic substances:
sour in taste;
pH <7

Examples:
lemon juice,
vinegar,
curd

Basic substances:
bitter/slippery;
pH > 7

fn — Examples:
BAKING soap solution,
6 / baking soda,
! toothpaste

p
p Key Note: Z= *
Acids turn blue litmus red; =

bases turn red litmus blue — %

S

~

ACIDIC
pH <7

&)

Lemon Juice
(pH ~ 2)

; (pH ~ 2-3)

(pH ~ 4-5)

A

Vinegar ------

pH SCALE
14 |

BASIC i

pH > 7

Soap Solution
(pH ~ 9-10)

Baking Soda
(pH ~ 8-9)

=

Toothpaste
(pH ~ 8-10)

[z

7 = NEUTRAL
(Pure Water)

3

>

| Slide 11 of 11

| AR e

1

3T gare:
@G § Eg;
pH<7

:ﬁqm

J

v
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