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Chapter 2: Acids, Bases and Salts
ST 2: 3T+, RE Td @01 — HYUT AieH Td AR &t

2.1 Chemical Properties of Acids & Bases and Indicators (3% Ud &R & TUTIH qAT YIF)

[EN] Acids are sour in taste and turn blue litmus red, while bases are bitter, soapy to touch, and turn red litmus
blue. Litmus, turmeric, methyl orange, and phenolphthalein are acid-base indicators; onion, vanilla, and clove oil are
olfactory indicators.

[HI] 31 w@1e & @g gl € T et folcid ol a1 ahxd 8, &TReh W@Ta A hgd g AT oid feha gid 8 aT et foled s ot =it &ed €1
TS, At gd & @ da e (Olfactory) @ &l

Property / ifaifgrar Chemical Equations & Key TR THieRvoT g qReg veror (f§)

Observations (English)
1. Reaction with Acid + Metal - Salt + Hy(g) ™ 3 + U1 > G0 + IS 19 (‘UfT eafsy & 91 Sefeit 8) |
Metals (burns with 'pop’ sound) &R <l fSies & foram: 2NaOH + Zn - Na,Zn0,, (difsas

* Zn(s) + H,S0,(aq) > ZnSO4(aq) + &) + Hy M

Ha(g)

e Base + Metal: 2NaOH(aq) + Zn(s)
- NayZnO,(s) (Sodium zincate) +

Hp(g)

2. Metal Carbonates  * Na,COg + 2HCI - 2NaCl + H,0 + o1 shlai-e/aTgaraie 3wt & a1 CO, A A e g1 &

&Bicarbonates COp 1 art @t gfr (CaCO3) @ &t &1 8ifdieh CO, vanfed et iR
* NaHCO3 + HCI = NaCl + H,0 + faea Ca(HCO3), a7 & gfAramu= e gt ST 81
CO,

* Lime water test: Ca(OH),(aq) +
CO5(g) » CaCOgj(s) Vv (white ppt.,
milky) + H,O

* Excess CO,: CaCO3 + H,0 + CO,
- Ca(HCO3),(aq) (soluble,

milkiness disappears)

3. Neutralisation & * Neutralisation: NaOH(aq) + 3T + &Reh = AGUT + ST (I 1heun) | enfeien 3ifearss
Oxides HCl(aq) = NaCl(aq) + H,0(l) (CuO, MgO) &R gid ¢ STdfch STeTfdes sifess (CO,,
« Metallic oxides are basic: CuO + SO,) st gid &1
2HCI - CuCl; (blue-green) + H,0

¢ Non-metallic oxides are acidic:
Ca(OH), + CO, » CaCO3 + H,0

« lons in Water (Siefta faera=t & smma=): Acids produce H*(aq) or Hydronium ions (H30™) only in the presence of
water. Water-soluble bases are called Alkalis (&) (e.g., NaOH, KOH).

« Dilution of Acid (315 arT dgeh<un): Highly exothermic; always add acid slowly to water with constant stirring,
never water to concentrated acid.
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Universal Indicator pH Scale (0 to 14) & Everyday Substances — TYBA Coaching Centre

Neutral
« Acidic Nature Increases ([H*] Increases) | Acid: pH <(Pure Water =Basic Nature Increases ([OH-] Increases) | Base: pH > 7 -

R

Conc. HGh$®)ic Juiterfib2Juice (2.2)

Acid Rain (<5.6)

Blood (7.4)

Milk of Magnesia (10) Conc. NaOH (14)

Fig 2.1: Universal Indicator pH Scale (0 to 14) & Everyday Substances — TYBA Coaching Centre

2.3 pH Scale & 2.4 Important Salts from Common Salt (pH el Td TYRUT 70F A THET)

[EN] The pH scale measures hydrogen ion concentration from 0 (very acidic) to 14 (very alkaline), with 7 being
neutral. Common salt (NaCl) is the raw material for NaOH, Bleaching Powder, Baking Soda, Washing Soda, and

Plaster of Paris.

[HI] pH Whet (0 & 14) H* 378+ Figar ATTdT &: pH = 7 S&RiH, pH < 7 31fia 921 pH > 7 &R | Q19RoT 996 (NaCl) ¥ s
gAY A IAIG ST &

Chemical / {@q

Formula & Preparation Equation

Uses & Key Properties (SUaiTT gd &4 T01)

1. Sodium
Hydroxide (sr1f®e
gi=m)

2. Bleaching
Powder (fa<<Teh

7of)

3. Baking Soda
(S Ttem)

4. Washing Soda
(<= Br H=T)

5. Plaster of Paris
(POP)

NaOH (Chlor-Alkali Process):
2NaCl(aq) + 2H,0(l) > 2NaOH(aq) +
Cly(g) (Anode) + Hy(g) (Cathode)

CaOCl,, (Calcium oxychloride):
Ca(OH), (dry slaked lime) + Cl, -
CaOCI2 + Hzo

NaHCO3 (Sodium
hydrogencarbonate):

NaCl + H,O + CO, + NHg > NH,4CI +
NaHCO3

Heating: 2NaHCO3 - Na,CO3 + H,0
+CO, 1

Na,C03-10H,0 (Sodium carbonate

decahydrate):
N82CO3 + 1OH20 -> Nach3'1OH20

CaS0,-/2H,0 (Calcium sulphate

hemihydrate):
CaS0,4-2H,0 (Gypsum) (373 K)
CaS04Y2H,0 + 1%2H,0

Soaps, detergents, paper making, artificial fibres,
degreasing metals. (ATgH, 3TUATSI, SITST T FHiH HIEER
e H) |

Bleaching cotton/linen & wood pulp, disinfecting
drinking water, oxidising agent. (a%i/amTsT fais Td
TSI ol STATURIE et #) |

Making baking powder (NaHCO3 + tartaric acid),

antacid for indigestion, soda-acid fire extinguishers.

Class, soap & paper industries, borax manufacture,
domestic cleaning, removing permanent hardness of
water.

Setting fractured bones, making toys & decorative
ceilings. Reacts with moisture to form hard Gypsum.

 pH in Everyday Life (3fe Sfta= & pH): Human blood/body = 7.0-7.8; Acid rain < 5.6; Tooth decay < 5.5 (Enamel
is Caq9(PO4)g(0OH)5); Bee sting & Nettle sting inject Methanoic acid (HCOOH).
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NCERT Intext Questions & Complete Solutions

TAHISARE qr37Td U= Ud |t gt gar

Intext Pages 18, 22 & 25

[Question - EN] 1. Why should curd and sour substances not be kept in brass and copper vessels?
2. Which gas is liberated when an acid reacts with a metal? How to test it?

3. Why does an aqueous solution of an acid conduct electricity?

4. Why does dry HCI gas not change the colour of dry litmus paper?

[91%1 - HI] g8 18, 22 Td 25 & UraTTd Us:
[Answer - EN] 1. Acids in curd/sour items react with brass/copper to form toxic salts harmful to health.
2. Hydrogen (H,) gas; tested by a burning candle which burns with a 'pop' sound.
3. Due to the presence of free H*(aq) / H30™ ions in aqueous solution.
4. Dry HCI does not ionise to produce H* ions in the absence of water.
[S<R - HI] 1. 2l g @Wg uart & ard dre g dider @ fohar &R faset agor 991 81
2. gIggie (Hyp) 19, STt Sieet AiFeil & U 'O1q’ eafsy & 91 STeieht 81
3. STeltg faer # faa Hy O™ St & R
4. 571 & forT [ HCI 39 H* S qa 781 et

Intext Pages 28 & 33

[Question - EN] 1. How is concentration of H;0* and OH™ affected on dilution?
2. Common name of CaOCl,? Substance treated with Cl, to get bleaching powder?

3. Sodium compound used for softening hard water?
4. Reaction between Plaster of Paris and water?

[91%1 - HI] g8 28 Ud 33 & UTa7d Usi:

[Answer - EN] 1. Concentration of H30* (or OH™) per unit volume decreases on dilution.
2. Bleaching powder; prepared by action of Cl, on dry slaked lime [Ca(OH),].

3. Washing soda (Sodium carbonate, Na,C03-10H,0).

4. CaS0,4-/2H,0 + 12H,0 > CaS04:2H,0 (Gypsum).

[S¥R - HI] 1. aJd &< TR Ufd 3ehts 3maa= # Ha0* (a1 OH™) <t Higar wedt 81
2. forésTer gof; 7k 931 T [Ca(OH) ]!

3. ¢4t &1 |t (Nay,C03-10H,0) |

4. CaS0,%2H,0 + 1%4H,0 - CaS04-2H,0 (fSwH) |

NCERT Textbook Exercises — Complete Step-by-Step Solutions
TEAYEAE TVATH & A 0T & Hof fgwredt ga

Exercise Q1,Q2,Q3,Q4 & Q5
[Question - EN] Q1. Red litmus turns blue, pH is? Q2. Reacts with egg-shells to turn lime-water milky? Q3. 10 mL
NaOH needs 8 mL HCI, 20 mL NaOH needs? Q4. Medicine for indigestion? Q5. Balanced equations for (a)
H,S0,4+Zn, (b) HCI+Mg, (c) H,SO4+Al, (d) HCI+Fe.
[31%1 - HI] 31 U 18 5 & Iq0f ga:
[Answer - EN] Q1: (d) 10 | Q2: (b) HCI | Q3: (d) 16 mL | Q4: (c) Antacid.
Q5: (a) Zn + HySO4 > ZnSOy4 + HyM; (b) Mg + 2HCI - MgCl, + Hy?; (c) 2A1 + 3H,SO,4 = Aly(SOy)3 + 3Hy M (d)
Fe + 2HCI - FeCl, + Hy 1.
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[S<R - HI] Q1: (d) 10 | Q2: (b) HCI | Q3: (d) 16 mL | Q4: (c) 3=z v 5 & IR} Tgford Tefiesor I g g &)

Exercise Q6, Q7, Q8, Q9 & Q10

[Question - EN] Q6. Activity proving glucose & alcohol are not acids.
Q7. Distilled water vs rain water conductivity.

Q8. Why dry HCl is not acidic?

Q9. Solutions A(4), B(1), C(11), D(7), E(9) classification & [H*] order.
Q10. Mg ribbon in HCI (A) vs CH3COOH (B).

[s21 - HI] 3713079 U1 6 § 10 & 9quf &an:

[Answer - EN] Q6: In a 6V battery-bulb circuit with two nails in a beaker, HCI glows the bulb whereas
glucose/alcohol solutions do not glow the bulb because they do not release H* ions.

Q7: Distilled water has no free ions; rain water contains dissolved acidic gases (CO,, SO,) forming ions.

Q8: HCl ionises to give H* ions only in aqueous medium.

Q9: (a) Neutral: D(7), (b) Strongly alkaline: C(11), (c) Strongly acidic: B(1), (d) Weakly acidic: A(4), (e) Weakly

alkaline: E(9). Increasing [H*]: 11<9<7<4<1.
Q10: More vigorous fizzing in Test tube A (HCI) as HCl is a strong acid (completely dissociated).

[3¥R - HI] Q6: TIentst 3R Teahiglet faeras & aedt A8l STerar ariifeh & HY A= 781 &1 Q7: auf Sidt | geft sneftr A9} & smae
94 &1 Q9: I&RAA D(7), UeieT &R C(11), Uadl 3reita B(1), goiet 3reita A(4), gt & E(9); 3 : 11 < 9 < 7 < 4 < 11 Q10:
TREGAr A (HCI - vraret 3r) H1

Exercise Q11, Q12, Q13, Q14 & Q15
[Question - EN] Q11. Milk (pH 6) turning into curd.
Q12. Milkman adding baking soda to fresh milk.
Q13. Storing POP in moisture-proof container.
Q14. Neutralisation reaction & 2 examples.
Q15. Two uses each of washing soda & baking soda.
[s1%1 - HI] 313/ U 11 9 15 & 9quf gen:
[Answer - EN] Q11: pH decreases below 6 because lactic acid is formed when milk turns into curd.
Q12: (a) To shift pH slightly alkaline so milk does not sour quickly; (b) Lactic acid formed initially neutralises the
baking soda first, delaying curd formation.
Q13: POP reacts with moisture to form hard Gypsum: CaSO4-%2H,0 + 1V2H,0 - CaS04-2H,0.
Q14: Acid + Base - Salt + Water; e.g., NaOH + HCI - NaCl + H,0 and KOH + HNO3 - KNO3 + H,O0.
Q15: Washing soda: (1) Glass/soap/paper industry, (2) Removing permanent hardness of water. Baking soda: (1)
Antacid, (2) Soda-acid fire extinguisher & baking powder.

[S¥R - HI] Q11: @fRek 3ra s § pH 6 T & & ST 81 Q12: (a) 3¥ &l Wl 8 & s 2, (b) 31 Uget &Rk i IS
& § T g1 Q13: 7 T Srwmw 79 Sirar 81 Q14 g Q15: ISAHIAR01 Td IuahT FR 3T Y &
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