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Student Name / faremeff <t ar: Batch / a=I: Date / f&eier: ___/___ /2026

Point-by-Point Chapter Concept & Formula Overview

ey % figan gea fraw, g @ aea
Topic / fig Key Concepts, Equations & Rules (English) TR HAYRUY, HHieheor gd fFaw (@)
1. Versatile Carbon Catenation (self-linking) + Tetravalency (valency = 4); forms R G T HATSTehdT; SAIai- ATST e Tgadteit
covalent bonds 3T TG B
2.Hydrocarbons  Alkanes: C,\Hy,,,9; Alkenes: C,Hyp,; Alkynes: C\Hop_o U (HqW): CHopo; S&AIA: CpHop,; UeeTs:
CnH2n—2
3. Functional —OH (Alcohol), —CHO (Aldehyde), >C=0 (Ketone), —COOH TSI St & shamTa gewl § —CHy— (14 u) &t
Groups (Carboxylic acid) 3R BT B
4. Key Reactions Esterification (Acid + Alcohol - Ester); Saponification (Ester +  T<h0T, TTg-1eheuT, BTEgIeeheuT (Ni 38ReR) T
NaOH - Soap) e fmfor
Electron Sharing in Methane (CHs) Structure of Soap Micelle in Water
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Blue Circle: Hydrophilic lonic End (—COO-Na, in water)
4 Single Covalent Bonds (C—H) | Tetrahedral Valency = 4 Zigzag Line: Hydrophobic Hydrocarbon Tail (in oil)

Fig 4.1: Electron Sharing in Methane (CH,) & Soap Micelle Structure — TYBA Coaching Centre

Section A: Concept Check — Fill in the Blanks & True/False
TE 3T AU Wig — erd R v @/ 3@ (Q1-Q8)

Q1. [EN] Carbon forms covalent bonds by its four valence electrons.

[HI] T 309 TR TGISTehdT SaaeiHl chl Pk TETSH SIS ST &1

Q2. [EN] Successive members of a homologous series differbya___ unitand_____ u molecular mass.

[H]l oo ot h St spamd e d__ ShisddT___ U SOHH Sl JfaR gt gl

Q3. [EN] A 5-8% solution of ethanoic acid in water is called
[HI] ST & uHiger ot & 5-8% faera &t el STrar 2l

Q4. [EN] Pure ethanoic acid freezes at 290 K and is therefore often called acetic acid.

[HI] 35 ToHTees o<t 290 K RS Il 8, safegs@ __ QRifees st whga &1

Q5. [EN] Concentrated H,SO, actsasa_______ agent when heating ethanol at 443 K to form ethene.
[HI] g7 @t 443 K W 7 &g Qfi = & &g HpS0, T hT haT B

Q6. [EN] [True/False] Saturated hydrocarbons generally burn with a clean blue flame.
[HI] [9/3/c] S TS gientei- AHT=-Id: W =il Sarell e a1 Seid g |

Q7. [EN] [True/False] Micelles are formed when soap is dissolved in ethanol.

[HI] [T/sm ] T1gH ot QAT | viem R B a1 fmfor gtar 81
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Q8. [EN] The number of structural isomers of pentane (C5Hq,) is
[HI] 9 (C5H4,) & Ia-THe GHTETd! i dver 2l

Section B: Multiple Choice Questions (MCQs)
3 T Tgfadedia 927 (Q9-Q16)
Q9. [EN] Ethane, with the molecular formula C,Hg, has:
[HI] g3+ a1 snfoaes g C,Hg 81 399 &:

(a) 6 covalent bonds (b) 7 covalent bonds (c) 8 covalent bonds (d) 9 covalent bonds

Q10. [EN] Butanone is a four-carbon compound with the functional group:
[HI] =3¢ Td-errei 4ifites & fSreent Tenrafcien 99 &:
(a) Carboxylic acid (b) Aldehyde (c) Ketone (i)  (d) Alcohol

Q11. [EN] While cooking, if the bottom of the vessel is getting blackened on the outside, it means that:
[HI] @1 ST Ta afe <= 6 Joft a1eR T ahreft 8t 8t & af 9e arf & fh:
(a) Food is not cooked (b) Fuel is not burning completely (c) Fuel is wet (d) Fuel is burning completely

Q12. [EN] Which catalyst is used in the hydrogenation of vegetable oils?
[HI] g=eafa at & gregiomteneor & fohe IaRes al IUANT giaT 872
(a) Fe  (b) Nickel (Ni) / Palladium (Pd) (c) Cu (d) MnO,

Q13. [EN] Which of the following hydrocarbons will undergo addition reactions?

[HI] F=fafea & 8 i9-91 g8 g daed (addition) sifeiferar &m?
(a) CH4 (b) C2H6 (C) C3H8 (d) C3H6 (Propene)

Q14. [EN] The molecular formula of Benzene is:
[HI] sST & nfodes 93 &:
(a) CGH'IZ (b) CGH14 (C) CGHG (d) C6H10

Q15. [EN] The sweet-smelling substance formed when ethanoic acid reacts with ethanol in the presence of conc. H,SO, is:

[HI] TATseh 3ret 3R THTe <ht Sifafehar T a7+t arerr MSYT Tier aren ueref §:
(a) Soap (b) Ester (CH3COOC,Hs5) (c) Ketone (d) Aldehyde

Q16. [EN] How many covalent bonds are present in a molecule of nitrogen (N,)?
[HI] TS (N,y) 3 G o0y & Rt argiaistt ameier g 82
(a) 1 (Single) (b) 2 (Double) (c) 3 (Triple bond) (d) 4

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 TRg R 39 81)

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

Q17. [EN] Assertion (A): Carbon forms a very large number of compounds.
Reason (R): Carbon exhibits catenation and tetravalency.

[HI] arfdery= (A): e srafdes e § D g-mar g1

ROT (R): S & Y@a 3R Ig:HdISTehdT 2T 0T TR STl 8l

Q18. [EN] Assertion (A): Detergents are effective even in hard water.

Reason (R): Detergents do not form insoluble precipitates (scum) with ca?* and Mg2+ ions.
[HI] 3R (A): STaHTSTeh ol St # off gormelt g1 81
FROT (R): 3qATSieh Cat @ Mg2* 3imae & a1 Sreersfier @h el srd|

© TYBA Coaching Centre (& até st ¢ sifein &ez) | Contact: 6367029449 Page 2 of 5



TYBA Coaching Centre | & aTg &t g &ifei §ex — Class 10 Science Worksheet (Ch 4: Carbon and its Compounds)

Q19. [EN] Assertion (A): Diamond is a good conductor of electricity.
Reason (R): In diamond, each carbon atom is bonded to four other carbon atoms leaving no free electrons.

[HI] siffera= (A): ERT farga &t garere 81
RO (R): R & TS hle 4 3T Phia d ST 8T & 3R SIS Gord setai= gl giaTl

Section D: Very Short Answer (VSA) Questions (2 Marks Each)
e g Afd g Ia9T ¥ (Q20-Q25)
Q20. [EN] Why does carbon not form C#* cation or C#™ anion?

[HI] s C4* e a1 C4~ o =TT 18T a=mar?

Q21. [EN] What is a homologous series? Give two characteristics.

[HI] Tt Soft aar 82 saeht &t fadivard fafeg)

Q22. [EN] What is hydrogenation? What is its industrial application?

[HI] gregshenor @ 82 g9en 3fteifiie o aar 82

Q23. [EN] Explain the formation of scum when hard water is treated with soap.
[HI] TR STt ot AT § ITTR e TR ThH & fAwfor o6t aeemsy)

Q24. [EN] Write the balanced equation when ethanol is heated with excess conc. H,SO, at 443 K.
[HI] TaHTa @t 443 K WR aniferery T HySO 4 & TT 7T et Al AeteheoT fotfag |

Q25. [EN] How will you test chemically to distinguish between ethanol and ethanoic acid?

[HI] vaHTer 3R ydHTseh o H IO/™eh 3R Y Beit?
Section E: Short Answer (SA) Practice Questions (3 Marks Each)
W3 3: Y I AT 9T (Q26-Q31)
Q26. [EN] Draw the structures of the three structural isomers of pentane (CgHy,).
[HI] G377 (C5H45) & AT TRETHS FHTaRE! Sl TR SH1SY |
Q27. [EN] Explain Esterification and Saponification reactions with balanced chemical equations.
[HI] Teeieor Ue Trgeneor srfafchanait ot Tgferd axfiensor afga awsmsyl

Q28. [EN] Explain the mechanism of the cleaning action of soaps with the structure of a micelle.

[HI] ¥ &t ST hl TgrIdT & |G chl Th1S UfchdT chl fehaTiafer THSmsy|

Q29. [EN] Which of the following hydrocarbons undergo addition reactions and why: C,Hg, C3Hg, C3Hg, CoHy, CHy?
[HI] C,Hg, C3Hg, C3Hg, CoHy 3R CH, H & &hlF Teher Sififehan 4d & ofik o=t?

Q30. [EN] Explain why conversion of ethanol to ethanoic acid is an oxidation reaction. Name the oxidising agents used.
[HI] TaHTa a1 qaHise seT § UiRad™ SifaRiicheuT il 67 TgerT SHTaRiienRent oh AT folfag |

Q31. [EN] Compare soaps and detergents on three points.

[HI] I 3R srueTSias & dfiF ofar faf@g)
Section F: Long Answer & Analytical Questions (5 Marks Each)
e : {d S Ud fasawonarss weT (Q32-Q35)

Q32. [EN] Explain the versatile nature of carbon with detail on (i) Catenation and (ii) Tetravalency.

[HI] e T Tt Uepfd @t (i) faer ofR (i) Ig:Tateiehar & SR R fOaR § aHesy|

Q33. [EN] Give the electron dot structures for: (a) Ethanoic acid, (b) H,S, (c) Propanone, (d) F5, and (e) Ethene.
[HI] FrafafEd & seagiA feig dea=T s18Y: (a) TdA1Ee 81, (b) H,S, (c) WaH, (d) Fp, (e) TeiFI

Q34. [EN] Write balanced equations for the reaction of Ethanoic acid with: (i) Ethanol, (ii) NaOH, (iii) Na,CO3, and (iv) NaHCO3.
[HI] gTge s & (i) AT, (i) NaOH, (iii) NayCO3 3R (iv) NaHCO3 & Iy sififerarati & dienor faf@g)
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Q35. [EN] Differentiate between Diamond and Graphite in terms of their structure, bonding, hardness, and electrical
conductivity.

[HI] <<=, e, saRar iR fa[d aTetendT & SR TR gR SR Jthrge & oick faf@g)

Section G: Case-Study / Competency-Based Questions

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

Q36. Case Study 1 (Organic Compound Identification):

An organic compound ‘A' (C,HgO) is a constituent of antifreeze and spirit. On heating with alkaline KMnOy, it gives compound
'B' (C,H,40,) used in vinegar. When A and B react in presence of conc. H,SO,4, a sweet-smelling compound 'C' is formed.

(i) Identify A, B, and C.

(ii) Write the balanced equation for A + B - C.

(iii) What happens when C is heated with NaOH?

[HI] Frifves A1 ‘A’ (CoHgO) & KMnO, 3 siferefiral @1 Rz a7 3t 'B' (CoH40,) 3aT 21 A 3R B Tig H, S0, B Sufefey & #idh aier
grelr 'C' g1 &1 (i) A, B, C ugang, (i) Tfienzor faf@m, (iii) C Y NaOH & foran

Q37.Case Study 2 (Hard Water & Micelles):

Rohan tried washing clothes with soap in well water (containing CaCl, and MgS0O,) and observed white curdy precipitate
instead of foam. When he used synthetic detergent, foam formed immediately.

(i) What is the white curdy precipitate called and why is it formed?

(ii) Why did synthetic detergent produce foam easily in well water?

(iii) Which end of a soap molecule is hydrophilic and which is hydrophobic?

[HI] &7 7 F¢ & SR Sel B TG T U YT at ST I SHTE Tthe A&ty ST, STafch STUHTSIR O qd ST 411 (i) Tthe sraety e 82 (i) st
g e & (i) g 1 SeRnh @ Safarnf kT wl-ar g?

Complete Answer Key & Detailed Solution Hints (STHTAT Td &1 Whd)

Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)
Q1 Sharing (dTgier) Q2  —CH,—, 14 u

Q3 Vinegar (f&=en) Q4 Glacial (wfme)

Q5 Dehydrating (FsfeftenRen) Q6 True / 9

Q7  False / 39 (hae S H &1 8) Q8 3 (@M

Q9 (b) 7 covalent bonds Q10  (c) Ketone

Qn (b) Fuel is not burning completely Q12 (b) Nickel (Ni) / Pd

Q13 (d) C3Hg Q14 (c) CgHg

Q15 (b) Ester Q16  (c) 3 (Triple bond)

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

Q19  (d) Ais false, Ris true Q20  c4* requires huge ionisation energy; in C4~ 6

protons cannot hold 10 electrons

Q21  Same general formula & functional group; successive members Q22  Addition of H, using Ni catalyst; converts vegetable

differ by —CH,— (14 u) oils into vegetable ghee

Q23 goap reacts with Ca2* and Mg?2* ions in hard water to form Q24  CH3CHy0H ~>(Conc. HpSOy, 443 K) CHp=CHj +
insoluble precipitate (scum) H,0

Q25 NaHCOj test: Ethanoic acid gives brisk effervescence of CO,; Q26  n-pentane (straight chain), isopentane (2-
ethanol does not methylbutane), neopentane (2,2-dimethylpropane)

Q27 CH3COOH+C,H50H - CH3COO0C,H5+H,0; and reverse with Q28  Hydrophobic tail dissolves in oil droplet; hydrophilic

NaOH ionic head stays in water forming micelle
Q29 Cg3Hg (alkene) and C,H, (alkyne) because they are Q30 Addition of oxygen; Alkaline KMnO,4 or Acidified
unsaturated K,Cry05
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Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)

Q31  Carboxylic vs sulphonic salts; scum in hard water vs no scum; Q32  Strong C—C bond due to small size enables
biodegradable vs some non-biodegradable chains/branches/rings; valency 4 bonds with H, O,

N, S, Cl

Q33 Complete valence shell octets/duplets by sharing electron Q34 (i) Ester, (ii) CH3COONa+H,0, (iii)

pairs 2CH3COONa+H,0+CO0,, (iv)
CH3COONa+H,0+C0O,

Q35  Diamond: 3D tetrahedral (4 C bonds, no free e”, hardest, Q36 (i) A=Ethanol, B=Ethanoic acid, C=Ethyl ethanoate
insulator); Graphite: hexagonal layers (3 C bonds, 1 free e, (Ester); (ii) Esterification; (iif) Saponification
conductor)

Q37 (i) Scum (Ca/Mg salts); (ii) Calcium/magnesium sulphonates — Verified Zero-Error Key — TYBA Coaching Centre
are soluble; (iii) lonic —COO~Na™ is hydrophilic, hydrocarbon

chain is hydrophobic
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