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Point-by-Point Chapter Concept & Formula Overview

ey % figan gea fraw, g @ aea

Topic / fig Key Concepts, Equations & Rules (English) = AaURUNY, FHieneor gd o (f84h)

1. Physical Liquid metal: Hg; Liquid non-metal: Br,; Lustrous non-metal: I,; &d YTd: URT (HQ); &a S1erd: EILicH ATelch STUTq:

Exceptions Conductor: Graphite hrge

2. Amphoteric Al,05 and ZnO react with both acids (HCI) and bases (NaOH) Al,035 Q& ZnO 31 T &R &A1 & fohdT ahed &

Oxides (gq:rquﬁﬂ

3. Metallurgy Roasting (Sulphide + O,) vs Calcination (Carbonate heated); IS (TRISS 3T0%h) g IO (GIEine 31wh);

Steps Thermit: Fe,0g + 2Al e Sifsfeba|

4.Refining & Alloys Anode (+): Impure metal; Cathode (-): Pure metal; Brass TAIS: ARG UTg, hTs: G O1g; fae (Cu+Zn),
(Cu+Zn), Bronze (Cu+Sn) 7T (Cu+Sn) |

Reactivity (Activity) Series of Metals Electrolytic Refining of Copper

K {Potassium) Anode (+) Cathode (-)
Na (Sodium) Impure Cu Pure Cu Strip
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Mg ]
Al (Aluminium) |
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Fegrom ]
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cutcoppen ]
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Au (Gold) Anode Mud (Ag, Au, Pt)
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Relative Chemical Reactivity -

Fig 3.1: Reactivity Series & Electrolytic Refining of Copper — TYBA Coaching Centre

Section A: Concept Check — Fill in the Blanks & True/False
W 3 UM AT — e T vd I/ 3/ (Q1-Q8)

Q1. [EN] The only metal that exists as a liquid at room temperature is

[HI] &R & a9 TR &g SfawT § UTS ST aTeft YehATs 41g gl

Q2. [EN] Metal oxides which react with both acids and bases to produce salts and waterare called ______ oxides.
[HI] & &g SifaaTss St ot SiR &TRah a1 & sififehar e g, JTFTEE healTd &

Q3. [EN] A freshly prepared mixture of concentrated HCl and concentrated HNO3 in the ratio 3 : 1 s called

[HI] Tig HCI 3R ¥ HNO3 T 3 @ 1 3 3rgurd & qref fagor FHEaTdT 6l

Q4. [EN] In electrolytic refining of copper, impure copper is made the and pure copper strip is made the
[HI] TR & faga Sdeest TR H 130G IR JAUT LG IR T ST B

Q5. [EN] Cinnabar (HgS) is an ore of
[HI] AR (HgS) &I Uah 30%h &

Q6. [EN] [True/False] lonic compounds conduct electricity in the solid state.

[HI] [g/smca] smafes difites S srawr & fa[d al a1e aed &

Q7. [ENI [True/False] Solder, an alloy of Lead (Pb) and Tin (Sn), has a low melting point and is used for welding electrical wires.
[HI] [s/sm ] & ofR fem &t frsig Ties &l TTeieh &H gidT & 3R I8 fagld ari i A & ugert gl 81
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Q8. [EN] Heating a carbonate ore strongly in limited airis called ______, whereas heating a sulphide ore in excess air is
called .
[HI] Fee sreh st RAT I AT el 1T GhISS 31I%h i 31k arg & M e ERSIGIE]

Section B: Multiple Choice Questions (MCQs)

WS T Tgfawed weT (Q9-Q16)
Q9. [EN] Which of the following pairs will give displacement reactions?
[HI] 7= & & wi9-u1 gm o= sifaferar veffa sear 82
(a) NaCl(aqg) & Cu  (b) MgCly(aq) & Al (c) FeSO4(aq) & Ag  (d) AgNO3(aq) & Cu

Q10. [EN] Which method is suitable for preventing an iron frying pan from rusting?
[HI] &8 & whiE 89 ol ST & s & forg ante-3it fafdy ugem &2
(a) Applying grease (b) Applying paint (c) Applying a coating of zinc  (d) All of the above

Q11. [EN] An element reacts with oxygen to give a compound with a high melting point and soluble in water. The element is:
[HI] 1S aca siferfio O fohar o 3= TTetieh arert STt B faerg difies s=ran 81 a8 9@ &:

(a) Calcium (b) Carbon (c) Silicon (d) Iron

Q12. [EN] Food cans are coated with tin and not with zinc because:
[HI1] arer uerert & fesat wR fSier it o fe=1 a1 @u glar & aifen:

(a) Zinc is costlier (b) Zinc has higher MP  (c) Zinc is more reactive than tin  (d) Zinc is less reactive

Q13. [EN] Which of the following metals reacts with very dilute HNO3 to evolve H, gas?
[HI] &F-3 g S1fd ag HNO3 & & foka &g H, 19 Ieafoid st 87
(@) Cu (b) MgandMn (c)Fe (d)Ag

Q14. [EN] Which of the following is an amphoteric oxide?
[HI] Fr=ferfea & @ SiF-91 ges IvaeHT sifaarss &2

(@) Na,O  (b) MgO (c) Al,05 (d) CuO

Q15. [EN] Bronze is an alloy of:
[HI] =g (Bronze) fergeht fasmg &2
(@) Cuand Zn (b) Cuand Sn (Tin) (c)PbandSn (d) FeandC

Q16. [EN] Which metal melts when kept on the palm of our hand?
[HI] -3t g g2eft iR T@= 9 fUee & 8?2

(a) Magnesium  (b) Gallium / Caesium (c) Sodium (d) Zinc

Section C: Assertion-Reason Questions
e q: ATNHAT-HOT 087 (Q17-Q19)

Directions for Assertion-Reason Questions / 3ifWery-aRoT usil & forg fRdan:

In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct option:
(a) Both A and R are true and R is the correct explanation of A. (A 3R R &I 9 § 3fR R, A &Y T8 et &l g1)

(b) Both A and R are true but R is NOT the correct explanation of A. (A 3R R i 91 & tig R, A &l Te! e F&i Tl 81)

(c) Ais true but R is false. (A 9 g g R 39 81)

(d) Ais false but R is true. (A 319 § Tig R 9 81)

Q17. [EN] Assertion (A): Sodium and potassium are stored under kerosene oil.

Reason (R): Sodium and potassium are highly reactive metals and catch fire in open air.
[HI] srfera= (A): Tifeas ik Uiefaw ot iR a1 & gatens T&d €1

&R (R): T srafdes siffcranefiet § ik gar & omT uere ofd &1

Q18. [EN] Assertion (A): lonic compounds have high melting and boiling points.
Reason (R): A large amount of energy is needed to break strong inter-ionic attraction.

[HI] arfdera= (A): 3mafes Dl & i T gauHis I gid &
HROT (R): TSTId SiaR- 3R TRyl et digA & forg S1fdes Sweif arfegl
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Q19. [EN] Assertion (A): Calcium floats on water when it reacts with cold water.
Reason (R): Bubbles of hydrogen gas formed stick to the surface of calcium metal.

[HI] arffera (A): FfREH 68 ST T ifAfehar ava 99g 33 ran 8|
ROT (R): BIESSH 9 & Folgal hfckrm & Tag § Rges s &1

Section D: Very Short Answer (VSA) Questions (2 Marks Each)
e g Afd g Ia9T ¥ (Q20-Q25)

Q20. [EN] What are amphoteric oxides? Give two examples with chemical equations.
[HI] 3eyaendt sifearss oram 2 &F IgTeeor 7 Tfiar faf@y|

Q21. [EN] Why are tarnished copper vessels cleaned with lemon or tamarind juice?
[HI] =fer (tarnished) dist & ST &t g a1 HcH < 79 9 T AT Sed 67

Q22. [EN] Why do ionic compounds conduct electricity in molten state but not in solid state?

[HI] smafaes @ifires mifera sraen & g o1 a1 dhed & URg 319 SaeT | Tgl—ari?

Q23. [EN] What is the Thermit reaction? Write its equation and state its main application.
[HI] ufife srfaforar @ar &2 fiezor T Iuaht fafay|

Q24. [EN] In electrolytic refining of a metal M, what would you take as anode, cathode, and electrolyte?

[HI] erg M & faea sraeeft uftsensor & gHte, dheits ofR fara srawey ford smda?
Q25. [EN] Why is copper used to make hot water tanks and not steel (an alloy of iron)?
[HI] 7 ST a1 Eeh S & dTel T IUANT BiaT 8 TR 3¥0Td (i) T Tgi—aral?
Section E: Short Answer (SA) Practice Questions (3 Marks Each)
e 3: Y IANT A U7 (Q26-Q31)
Q26. [EN] Show the formation of Na,0 and MgClI, by the transfer of electrons (electron-dot structures).

[HI] sAeT & ®HiaRoT gRT Na, O gd MgCl, @ i geifgg

Q27. [EN] Differentiate between Roasting and Calcination with one balanced equation each.

[HI] *75i9 g fA=aTo= & Siar Yep-Ueh dqford GHTenur bfgd fefey|

Q28. [EN] Give reasons: (a) Platinum and gold are used for jewellery, (b) Aluminium is reactive yet used for cooking utensils,
(c) Sodium is stored under oil.

[HI] FRUT Sa13T: (a) SmuuT & FHT-wifeH, (b) sd= 8§ Sgfafem, (c) da & gifegm|

Q29. [EN] Explain how mercury is extracted from its ore Cinnabar (HgS) with equations.

[HI] AR (HgS) @ urT (Hg) 1 fsersor aefiereor afga asmsy|

Q30. [EN] List four general properties of ionic compounds.
[HI] smafves Fifitent o =R T TqureH fofeEy

Q31. [EN] What are alloys? State the composition and uses of Brass, Bronze, and Solder.
[HI] fAeng e &7 dida, siar ik Ties &l dued g Iuai fafem|

Section F: Long Answer & Analytical Questions (5 Marks Each)

e E: 4 S Ud fsaiwonaTs us (Q32-Q35)

Q32. [EN] Differentiate between metals and non-metals on the basis of five chemical properties and four physical properties.
[HI] Temafen qa fifae orem & SmeR W o1g e sturg § Sfar TE hiforg|

Q33. [EN] Describe the process of Electrolytic Refining of Copper with a labelled diagram and electrode reactions.

[HI] rfoR & faea sraere-it ufsenvur ept 9 aufe hifSg|

Q34. [EN] Explain the steps involved in the extraction of Zinc from its carbonate (calamine) and sulphide (zinc blende) ores.

[HI] fSier & FEiAe Ud Tethiss 3rawen! § fSies & fwator & Tron &t wefieson gfgd fafay|
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Q35. [EN] Describe an experiment with three test tubes A, B, and C to prove that both air and water (moisture) are essential
for rusting of iron.

[HI] &8 &R i1 o & forg arg ofik = < sirasaes —di mReaAferl & Tl g1 Rig AifSig|

Section G: Case-Study / Competency-Based Questions

WS T: Hy-TTE AR U7 (Q36-Q37)

Q36. Case Study 1 (Thermit Welding on Railway Tracks):

A metal oxide Fe,03 is heated with Aluminium powder. The reaction is so exothermic that the metal is produced in the molten
state and is used to join cracked machine parts.

(i) Name this reaction and write its balanced equation.

(ii) Identify the oxidising agent and reducing agent.

(iii) Why is Aluminium used in this reaction?

[HI] smazA(II) sifeTse (Fe,04) aht SqMfas ot & a1y T st R Srafdieh ST Feherd! & SfR Tferd wfigr ured gtar 81 (i) sififchar st A @
FHteReT, (i) SifeRfienRen T oI, (jii) Al Rl Uged gidT 8?

Q37.Case Study 2 (Fake Goldsmith Detective Case):

A man posing as a goldsmith dipped a lady's dull gold bangles into a solution. The bangles sparkled like new, but their weight
was reduced drastically.

(i) Name the solution used by the dishonest goldsmith.

(ii) State the composition and ratio of acids in this solution.

(iii) Why was the weight of the bangles reduced?

[HI] T& Terel! GIR A G & 1 i Gon faRiy foeras & gatar fSae e 9veh 38 URg IerT MR agd & 81 T (i) faeras &t M, (i) deea a
SUTd, (iii) TR & 1 T HROT|

Complete Answer Key & Detailed Solution Hints (ITTHTAT U4 & Hahel)

Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)
Q1 Mercury (9RT - Hg) Q2 Amphoteric (I¥aerT)

Q3 Aqua Regia (37=RTS) Q4 Anode (+), Cathode (-)

Q5 Mercury (IRT - Hg) Q6 False / 319 (chae Tiferd a1 STefig STt H)
Q7 True / I Q8 Calcination (fR=dmd), Roasting (¥5i1)

Q9 (d) AgNO3(aq) & Cu Q10 (c) Coating of zinc

Q1M (a) Calcium Q12 (c) Zinc is more reactive than tin

Q13  (b) Mg and Mn Q14 (c) Al,03

Q15 (b) Cuand Sn Q16  (b) Gallium / Caesium

Q17 (a) Both A and R true, R explains A Q18 (a) Both A and R true, R explains A

Q19  (a) Both A and R true, R explains A Q20  Al,03 & ZnO; Al,03+6HCI-2AICI3+3H,0 &

Al,03+2NaOH->2NaAlO,+H,0

Q21 Acid dissolves basic copper carbonate layer on Q22 In solid state ions are rigid; in molten state ions move freely
tarnished copper

Q23  Fe,03(s) + 2Al(s) > 2Fe(l) + Al,0O3(s) + Heat (joining Q24 Anode: Impure M; Cathode: Pure M; Electrolyte: Salt solution
railway tracks) of M

Q25 Cu does not react with steam/hot water, whereas Fe Q26 92Na- +:0: > (Na+)2[02‘]; Mg: + 2 -Cl: > M92+(CI‘)2
in steel reacts with steam

Q27  Roasting: 2ZnS+30,->2Zn0+2S0,; Calcination: Q28 (a) Least reactive & lustrous; (b) Protective Al,O3 layer &
ZnC0O3~>Zn0+CO, heat conductor; (c) Prevents catching fire

Q29 2HgS + 30, & 2HgO + 2S0,; 2HgO - (Heat) 2Hg + Q30 Hard crystalline solids, high MP/BP, soluble in water, conduct

0, in molten/aq state
Q31 Homogeneous mixture of metals; Brass(Cu+Zn), Q32 Oxides (basic vs acidic), ion formation (cations vs anions),
Bronze(Cu+Sn), Solder(Pb+Sn) reaction with water/acids, malleability, conductivity
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Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)
Q33  Anode: Cu = CuZ*+2e”; Cathode: Cu?*+2e™ = Cu; Q34 Roasting/Calcination to ZnO, then reduction with coke: ZnO
impurities settle as anode mud +C->7Zn+CO

Q35 Tube A (air + water): rusts; Tube B (boiled water + oil, Q36 (i) Thermit reaction: Fe,03+2Al->2Fe(l)+Al,03+Heat; (ii)
no air): no rust; Tube C (dry air + CaCly): no rust OA=Fe, 04, RA=AI (iii) Al is more reactive than Fe

Q37 (i) Aqua Regia; (ii) Conc. HCI: Conc. HNO3in 3 :1 —_ Verified Zero-Error Key — TYBA Coaching Centre
ratio; (iii) Outer layer of gold dissolved in Aqua Regia
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