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Chapter 1: Chemical Reactions and Equations

ST 1: TS ATNRATT T THIHTOT — TYUT " TF AR &

1.1 Chemical Equations & Balancing (A& THIEI0T T4 Ter)

[EN] A chemical reaction involves a chemical change in which reactants transform into products with new
properties. Indicators of a chemical reaction: (1) Change in state, (2) Change in colour, (3) Evolution of a gas, (4)
Change in temperature, and (5) Formation of a precipitate.

[HI] zemafaes sifafohar & srfSeRen g Tore! aret Iamal # aRafdd gid &1 Teamafae sififehar & ddhden: (1) sra=t & aRedH, (2)
&1 8 ulRada, (3) 79 &1 R, (4) aroame 8 uRkadsr, dur (5) sragy o fAmfor)

Activity / fFatehela Balanced Equation & Observation (English) wgferd afterzor ue teror (f2))
Activity 1.1: Burning  2Mg(s) + O5,(g) - 2MgO(s) 2Mg(s) + O,(g) > 2MgO(s)
of Mg Ribbon Cleaned with sandpaper to remove protective basic JET § AR MgO & eft iRd gers
magnesium carbonate/oxide layer. Burns with dazzling STt &1 THeheR Jd i & 1Y STih? Ad
white flame forming white powder MgO. Tof (MgO) &1 81
Activity 1.2: Lead Pb(NO3),(aq) + 2Kl(aq) > Pbly(s)¥ + 2KNO3(aq) Pb(NO3),(aq) + 2Kl(aq) - Pbly(s) ¥
Nitrate + KI Yellow precipitate of Lead(ll) iodide (Pbl,) is formed + 2KNO3(aq)
(Double displacement & precipitation). & SMmatETEE (Pbl,) &1 die s/@ey ure
i 31
Activity 1.3: Zinc + Zn(s) + HySO4(aq) > ZnSOy(aq) + Hy(g) ™ Zn(s) + HySO4(aq) > ZnSOy(aq) +
Dilute Acid H, gas evolves (burns with 'pop' sound) and flask Hy(g) ™
becomes warm (exothermic). BISSIoH 119 o Jeleel Hepeld & SiR
TATEh TH g1 ST 8
Law of 3Fe(s) + 4H,0(g) (Steam) = Fe30,4(s) + 4H,(q) ST TRET0T & fAgH & SR & o7k
Conservation of Mass can neither be created nor destroyed; number of U I oh URATUSHT <hY et FH g+t
Mass atoms of each element on LHS = RHS. Bl

« Physical States Notation (¥ifaes sreeursif & Eahel): Solid = (s), Liquid = (I), Gas = (g), Aqueous solution in water
= (aq), Precipitate = (V).

« Photosynthesis Equation (Ses1ar ssawor): 6CO,(aq) + 12H,0(1) = (Sunlight & Chlorophyll) CgH1,0g(aq) +
60,(aq) + 6H,0(l).
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Electrolysis of Water: 2H20(l) -» 2Hz(g) + Oz(g) Exothermic vs Endothermic Reaction Profile

=== Exothermic (AH < 0, Heat Released)
== = Endothermic (AH > 0, Heat Absorbed)
Acidulated Water (H20 + dil. H2SOa) 7
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Reaction Progress -

Fig 1.1: Electrolysis of Water (2 Vol H; : 1 Vol O,) & Exothermic/Endothermic Profile — TYBA Coaching Centre

1.2 Types of Chemical Reactions & 1.3 Corrosion / Rancidity (Iam@{~as STNRATST & YhR, H&ROT
Te faepariferar)

[EN] Chemical reactions are classified into Combination, Decomposition (Thermal, Electrolytic, Photolytic),
Displacement, Double Displacement (Precipitation), and Oxidation-Reduction (Redox) reactions.

[HI] emafes sifaferarstt st Tatem, faats (e, faggd, veanit), fiems, fEfaeme (sraguon) qur Suag--smoaa (3eia)
sfaferaratt # avfigpd forar Srar g1

Reaction Type / UshR

Definition & Key Equations (English)

aRMTeT ga v Sftenor ()

1. Combination
Reaction (Hgisi)

2. Decomposition
Reaction (faism=/
3qYe)

© TYBA Coaching Centre (& ad &t g sifRin dez) | Contact: 6367029449

Two or more reactants form a single
product:

e CaO(s) (Quick lime) + H,0O(l) =
Ca(OH),(aq) (Slaked lime) + Heat

» Whitewashing shine: Ca(OH),(aq) +
CO,(g) » CaCO3(s) + Hy0(l)

* Burning of coal/natural gas: CH, +
20, > CO, + 2H,0 + Heat

Single reactant breaks down into
simpler products (Endothermic):
* Thermal: 2FeSQOy,(s) (green) -

Fe,03(s) + SO5(g) + SO3(9)

e Thermal: 2Pb(NO3),(s) > 2PbO(s) +
4NO,(g) (brown fumes) + O5(g)

e Electrolytic: 2H,0(l) > 2H5(g)
(Cathode) + O5(g) (Anode)

e Photolytic: 2AgCI(s) » 2Ag(s) +
Cl,(9); 2AgBr(s) = 2Ag(s) + Bry(9)

3t a1 31 SR e god IaTe a-Td &1 g3t
§Q T § el A & 2-3 R a1e SR wEe
(CaCO3) s & Rt W e I 81

Uohel SRR et BIE IATE TIAT 81 AT AT8ee &
dqT § o 31 &l NO,, 19 fFererdt 81 AgCl ga AgBr
1 UepTRi fotST R~ 4 RISl # Uger BIdT 81

Page 2 of 5



TYBA Coaching Centre | & ar$ &t g aifeim §ek — Class 10 Science Notes & Solutions (Ch 1: Chemical Reactions and

Reaction Type / YRR

Equations)

Definition & Key Equations (English)

aReTeT gd g gefteneor ()

3. Displacement

Reaction (fa=ama=)

4.Double
Displacement

(fzfarmnae)

5. Oxidation &
Reduction (3=Te)

More reactive metal displaces less
reactive metal:

* Fe(s) + CuSOy4(aq) (blue) »
FeSOy4(aq) (pale green) + Cu(s)

* Zn(s) + CuSOy(aq) - ZnSOy(aq) +
Cu(s)

* Pb(s) + CuCl,(aq) = PbCly(aq) +
Cu(s)

Exchange of ions between two
reactants:
* Na,SO4(aq) + BaCl,(aq) -»

BaSO,(s) ¥ (white ppt.) + 2NaCl(aq)

Oxidation = Gain of O / Loss of H;
Reduction = Loss of O / Gain of H.
¢ CuO + Hy = Cu + H,0 (H, oxidised,

31fdres sifaforanefiet aca &ve sifAfehansiier aa o 3T
aquT e @ faenfia = 3a1 §1 &g &Y e 3o R
i CuSO 4 faera= geent &1 81 ST &

S VehReR! & e ST AT SATEF-TEH giar g1 3ad
BaSO, & 4d a8y a1 & (Sraerqur sififeran) |

STRAST &l TNT = IUTT; ATeRfIST o1 g1 =
e | CuO + Hy > Cu + HyO # Hy &l Iu=e
dAT CuO ohT UFT BIdT &

CuO reduced)
* MnO, + 4HCI - MnCl, + 2H,0 + Cl,

(HCI oxidised, MnO, reduced)

6. Corrosion & « Corrosion: Rusting of iron o G&IRUT: &g TR SHT &, Ifel UR ahTelt URd 3fR dle

Rancidity (H&Rora (Fe,03:xH,0), black Ag,S on silver, R Al
fargpeifaram) green CuCO3-Cu(OH), on copper. o farepeifara: defta @rer yer 1 Su=ra; srme 8
» Rancidity: Oxidation of oils/fats; Farce &t et & N, 7 o7t et &1

prevented by N, gas flushing &

antioxidants.

NCERT Intext Questions & Complete Solutions

TAHIERE Tr37Td U U |t gt e

Intext Page 6 (Q1, Q2, Q3)
[Question - EN] 1. Why should a magnesium ribbon be cleaned before burning in air?
2. Balanced equations for: (i) H, + Cl, - HCI, (ii) BaCl, + Al,(SO4)3 > BaSO,4 + AIClIj3, (iii) Na + H,0 > NaOH + H,.
3. Balanced equations with state symbols for: (i) BaCl, + Na,SO, in water, (ii) NaOH + HCI in water.
[91%1 - HI] 98 6 & d1o7d U% (Q1, Q2, Q3):
[Answer - EN] 1. To remove the protective layer of basic magnesium carbonate / magnesium oxide (MgO) so it
burns readily.
2. (i) Hy + Cly = 2HCI; (i) 3BaCly + Alp(SOy4)3 = 3BaSO4 v + 2AICI5; (i) 2Na + 2H,0 - 2NaOH + Hs.
3. (i) BaCly(aq) + Nay,SOy4(aq) - BaSOy(s) + 2NaCl(aq); (i) NaOH(aq) + HCl(aq) - NaCl(aq) + H,O(l).

[S<R - HI] 1. &= Re o St vfifram sifaargs (MgO) &t Reft tRd aht gem & forg 38 J[mTel 9§ TTh foRam SireT €1
2 g 3. gt dqfera wmafes Tt SR iy 7Y &)

Intext Page 10 (Q1, Q2) & Page 13 (Q1, Q2, Q3)

[Question - EN] Page 10: 1. Substance 'X' used for whitewashing: name, formula & reaction with water. 2. Why is
gas volume in one test tube double in electrolysis of water?
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Page 13: 1. Why does colour of CuSO, change when iron nail is dipped? 2. Example of double displacement. 3.
Substance oxidised & reduced in: (i) 4Na + O, > 2Na,0, (ii) CuO + H, - Cu + H,0.
[1%1 - HI] g8 10 U g8 13 & 9} urera us:
[Answer - EN] Page 10: 1. 'X' is Calcium oxide (Quick lime, Ca0); CaO(s) + H,O(l) > Ca(OH),(aq) + Heat. 2. Water
(2H,0 - 2H, + O5) has H and O in 2 : 1 molar ratio; the gas in double amount is Hydrogen (H,).
Page 13: 1. Fe is more reactive than Cu and displaces it: Fe + CuSO,4 (blue) > FeSO, (pale green) + Cu. 2.
AgNO3z(aq) + NaCl(aq) - AgClI(s) ¥ + NaNOg(aq). 3. (i) Na is oxidised, O, is reduced; (ii) H, is oxidised, CuO is
reduced.
[S¥R - HI] g8 10: 1. 'X' hfRrH sifewrss (Ca0) g; CaO + HyO = Ca(OH), | 2. ST § g13gie g HTRiTST ot 1urd 2 : 1

BIdT 8, 31d: G 9 gragier (Hy) 81
U8 13: 1. AIET IR ot faea1fiid i geehl 831 FeSO, s1aT 81 3. (i) Na 3uafdd, O, 3mafdd; (i) Hy Iuafdda, CuO sroafial

NCERT Textbook Exercises — Complete Step-by-Step Solutions
UTSTYEAS ST & Toft et & wqof fyamedt gt

Exercise Q1, Q2, Q3 & Q4
[Question - EN] Q1. Incorrect statements for 2PbO(s) + C(s) - 2Pb(s) + CO5(g)?
Q2. Type of reaction: Fe,03 + 2Al > Al,O3 + 2Fe?

Q3. Dilute HCI added to iron filings?
Q4. What is a balanced chemical equation and why should it be balanced?

[oe1 - HI] srarg s 1, 2, 344 4:
[Answer - EN] Q1: (i) (a) and (b) are incorrect (PbO is reduced, C is oxidised).

Q2: (d) Displacement reaction.
Q3: (a) Hydrogen gas and iron chloride are produced (Fe + 2HCI - FeCl, + Hy 7).

Q4: An equation having equal atoms of each element on both sides. It must be balanced to obey the Law of
Conservation of Mass.

[S<R - HI1 Q1: (i) (a) Td (b) | Q2: (d) o= sifafdkar | Q3: (a) erssier A Ud Simawa oSS a=aT @ | Q4: gaaw =
wRarur & e & UTe 8q GHIRRUT Sl Afeld T AT 81

Exercise Q5, Q6, Q7 & Q8 (All 16 Equations)
[Question - EN] Balanced chemical equations for Q5(a—d), Q6(a-d), Q7(a-d), and Q8(a-d) with reaction types:
[31%1 - HI] S ust 5, 6, 7 Ud 8 & 9+t 16 Tgfora Teiereo:
[Answer - EN] Q5: (a) N5(g) + 3H,(g) & 2NH3(g); (b) 2H,S(g) + 305(g) = 2H,0(l) + 2S05(g); (c) 3BaCl,(aq) +
Al,(SO4)3(aq) = 2AICI3(aq) + 3BaSOy(s) ¥ ; (d) 2K(s) + 2H,0(l) > 2KOH(aq) + Ho(g) 1.
Q6: (a) 2HNO3 + Ca(OH), = Ca(NO3), + 2H,0; (b) 2NaOH + H,SO,4 - NaySOy4 + 2H50; (c) NaCl + AgNO3 >
AgCl + NaNOg; (d) BaCl, + H,SO4 - BaSO,4 + 2HCI.
Q7: (a) Ca(OH), + CO, - CaCOg3 + H,0; (b) Zn + 2AgNO3 - Zn(NO3), + 2Ag; (c) 2Al + 3CuCl, - 2AICI; + 3Cu;
(d) BaCl, + K,SO4 - BaSO, + 2KCl.
Q8: (a) 2KBr(aq) + Baly(aq) = 2Kl(aq) + BaBry(s) [Double Displacement]; (b) ZnCO3(s) - ZnO(s) + CO,(g)
[Decomposition]; (c) Ho(g) + Cly(g) > 2HCI(g) [Combination]; (d) Mg(s) + 2HCl(aq) > MgCl,(aq) + Hy(9)
[Displacement].
[SWR - HI] ST U 5, 6, 7 Td 8 & it 16 aftenur Tgfera & & gt srfafohar & yer (e, foeiem, datem, fomas)
afgq fag Mg &1
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Exercise Q9, Q10, Q11,Q12, Q13 & Q14

[Question - EN] Q9. Exothermic vs Endothermic.

Q10. Why is respiration exothermic?

Q11. Why is decomposition opposite of combination?

Q12. Equations for decomposition by heat, light, electricity.
Q13. Displacement vs Double displacement.

Q14. Recovery of silver by copper.

[1%1 - HI] 37T/ U%f 9 ¥ 14 9 & 9qvf ga:
[Answer - EN] Q9: Exothermic releases heat (CH4 + 20, - CO, + 2H,0 + Heat); Endothermic absorbs energy
(CaCO3 + Heat » CaO + CO,).
Q10: In respiration, glucose oxidises in cells releasing energy: CgH120g + 60, - 6CO, + 6H,0 + Energy.
Q11: Combination joins two substances into one (2H,+0,->2H,0); decomposition splits one substance into two
or more (2H,0->2H,+0,).
Q12: Heat: CaCO3 - CaO + COy; Light: 2AgCl - 2Ag + Cl,; Electricity: 2H,0 > 2H, + O,.
Q13: Displacement: Zn + CuSO4 - ZnSOy4 + Cu; Double displacement: Na,SO,4 + BaCl, - BaSO4 ¥ + 2NaCl.
Q14: Cu(s) + 2AgNO3(aq) > Cu(NO3),(aq) + 2Ag(s).

[S¥R - HI] Q9: eATeidt # IHSAT Hord Bl &, SHeARnt # 3raeif¥dl Q10: 48+ # wfehist o ATaRiteor & et Aarerdt 81 Q11:
oo A gard J3d ¢, faate 7 ged €1 Q14: Cu + 2AgNO3 - Cu(NO3), + 2AgI

Exercise Q15, Q16, Q17,Q18, Q19 & Q20

[Question - EN] Q15. Precipitation reaction.
Q16. Oxidation & Reduction in terms of O,.

Q17. Shiny brown element 'X' turns black on heating.
Q18. Why paint iron articles?
Q19. Why flush food with N,?

Q20. Corrosion & Rancidity.
[s1%1 - HI] 373 UsF 15 § 20 dc o dY0f gat:
[Answer - EN] Q15: Reaction producing insoluble precipitate: BaCly(aq) + Na,SOy4(aq) > BaSOy(s) L +
2NacCl(aq).
Q16: Oxidation (gain of O,): 2Cu + O, - 2Cu0; Reduction (loss of O,): CuO + Hy - Cu + H,0.
Q17: Element 'X' = Copper (Cu); Black compound = Copper(ll) oxide (CuO) [2Cu + O, - 2CuO].

Q18: Paint cuts off contact of iron with air and moisture, preventing rusting.
Q19: Nitrogen (N») is unreactive and prevents oxidation (rancidity) of fats and oils.

Q20: Corrosion = Eating up of metals by air/moisture (rusting of iron); Rancidity = Aerial oxidation of fats/oils in
food.

[S¥R - HI] Q15: sifaeta s/agiy a7t & forar (BaSO,) 1 Q16: O &1 3T Iu=a 9T fAdher sa=a= g1 Q17: 'X' = &IwR (Cu),
I AR = PIWR 3ifaETss (CuO) | Q18: ST & s g | Q19: 4T I Iu=aA (faparifaar) A )
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