QUESTION BANK

CLASS 12™

CHEMISTRY
UNIT-8

ASSERTION REASON QUESTIONS

Instructions:

Select the correct option for each Assertion-Reason question.

(A)Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.

(C) Assertion is correct, but the reason is incorrect.

(D) Assertion is incorrect, but the reason is correct.
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1. 9AF 9T & T FUA(A)NAFYA:3R T HROT(R)FROT: AT = &1

2. 3MMYeRT Gl Ul T HEUENIdS TIRINUT dHieh HET 3e T AT Ll g
A)AAR REET T8 § 3R R A T surear i Bl

B) A3 REIAT T & AfheT R, AT TET ATEAT AGT |

C) ATE &, AfheT RITeIT &

D) AT §, aifdheT RTET B

Assertion (A): Aldehydes have a higher boiling point than hydrocarbons of comparable
molecular mass.
Reason (R): Aldehydes form hydrogen bonds with each other.

A) I TRRYUATTCSEISS ol Faeiich Jolei1d TOTIeh GeAHTS ATl GTSZIhTaeT ehi JoleT 3 3TTereh gl
gl

R)SRUT:TT38158 TEIR gISaIoll 3t delld o |

Assertion (A): Ketones are less reactive than aldehydes towards nucleophilic addition reactions.
Reason (R): The presence of two electron-donating alkyl groups in ketones reduces the partial
positive charge on the carbonyl carbon.

A) HTRSHYT N AR AMcah RT3 & ufd tiesgrss i Jerar & wa A fharier
B gl

R)FHRUT:FHICEIT H &l Selerelel alcll VoehTgel HHE Blcl 6, il shlsiifolel shlelel UX 3TITRIeh €17 312N hY
FAIIGI

Assertion (A): Formaldehyde is more reactive than acetone towards nucleophilic addition.

Reason (R): The carbonyl carbon in formaldehyde is less hindered compared to acetone.

A) IR BIATCSETSS, THICI hl Jolall & AL AlaTicaeh & Ticl 31feren fRTshareiver grer

gl
R)FHROTHIATCSEISS H Flaiffelel Hiee], THICIT I Jefell H Ha HRTATBIATS |

Assertion (A): Aldehydes are more reactive than ketones towards nucleophilic addition.
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Reason (R): Aldehydes have only one electron-donating alkyl group, while ketones have two.

A)ATRRYATTesgIEs ATHAEN Aalcas 3fAfhar & afa Frea & 3w sifafrareiaga g
R)FRUT:UToSETSS H Shalol Ueh Solerelel STl UoehTgel HaE BIdl &, STafeh shicld AT gld g |

Assertion (A): The boiling points of carboxylic acids are higher than those of alcohols of similar

molecular weight.
Reason (R): Carboxylic acids form strong intermolecular hydrogen bonds.

A) 3T TAHYT st Terotereh 31l h1 FTUeieh HHT ITUTTdeh R ATl Toehigiel hl Jolell 3 37Tereh
grargl
R)SFROT:hIS FTToleh 1ot HT 3cT:370]eh §ISgrolel ATt el 8|

Assertion (A): Acetic acid is soluble in water in all proportions.
Reason (R): Acetic acid forms hydrogen bonds with water molecules.

A) 3T TR 37eT Tl 7 il 37garcil H gorerelier grar g
R)FROT:TE e 3EeT ITeil 3 JTUT3HT & TTY §ISZIoTed et T & |

Assertion (A): Formic acid is a stronger acid than acetic acid.
Reason (R): The -CH3 group in acetic acid has an electron-donating effect, reducing acidity.

A) 3T TAHYThITH 37T, THITC el T Jolell H 3Teeh T I g |
R)HROUT:THEeh 31FcT H 3UTEU -CH3 HHE Selerciol ST T ST &, ToIHd 31Feide S &1
ST

f713aad SVl 97 (One word/definite answer questions (01 Mark)

Which functional group is common in aldehydes and ketones?

ufesgrss 3R ISt A Fie |1 HRiTcHS HHE WA g7

Which organic compound is responsible for the pleasant aroma of vanilla?
Pl AT T Tover aANeR Yol B T a6 v e &7

What is the [IUPAC name of formaldehyde?

BIHTESEISS FT IUPAC ATH FAT&?

Which reagent is used to distinguish between aldehydes and ketones?
TTeseTss 3R HICIeT # 3R Flel o TolT st AT ATHRFHD TI1T ThdT ST 87
Which aldehyde is used as a preservative for biological specimens?

hleT AT TTeSeTSS Sifdeh Aol & TXaTh & & & JAT fhaT ST 82

Which test is used to identify the presence of a carbonyl group?

el Tolel THg ! IUTEUT T g el o [T shis HT TIETOT FehaT ST 572
Which ketone is commonly found in nail polish removers?

AT GIeTer §CTot aTel H ahieT &7 hrelet 9T STl 87

What type of reaction occurs when an aldehyde reacts with Tollens' reagent?
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19 U UToseIss el 1R & ATy 1fATHar wtar § af fha wrR Hrufafrar g g2
Which compound is formed when acetaldehyde undergoes aldol condensation?

ST9 T TeSgTes Uesid Huelal & IR &, dl hlet AT e Solcr 82

Which carboxylic acid is present in vinegar?

R 31 e a7 RO 317t Fikogg e &7

Which functional group gives carboxylic acids their acidic nature?

leT | HIATHE HHG HISTTFaTIh IFA I SeTehT IFT FTHTE ST 57

Which reaction is used to prepare carboxylic acids from primary alcohols?

TUTHE Tohiglel T FISTFA ol IFcl Sallel oh [olT Shiet AT ATRTHAT TA1T Hr AT &7

Which reagent is used to reduce carboxylic acids to alcohols?

FraffFgiore 3Fel F Tehigld A 3TIR—RT T & & o spia ar 31fReatss waver fomar sirar
7

Which dicarboxylic acid is used in polyester synthesis?

el AT Gfaehal T oleh 9ol TTTelUEeT TReOT H FTeT fohar ST 87

Which carboxylic acid is commonly used as a food preservative?

el T FIEfTFH IR 3Fel ATHAN W WG HI&TH & & H 3UA19T fhar Srar g?
Which type of reaction occurs when carboxylic acids react with alcohols?

Sie sraifaaterss 3dt Hr AFARfFAT Tewlalar A I T A forg TR 1 AfAfHar gt &2
Which compound is obtained by oxidation of ethanol?

TAATS & JHTFAROT G HlT AT e e grar &

Which test is used to confirm the presence of carboxylic acids?

hrsffeaTereh 3Fcl sl SUTEAT & IiSe et & TerT st |1 geToT foham SiTelr 87
Which acid is responsible for the sour taste of citrus fruits?

HISCH Fell & Wee TS & ToIT hisT AT 3ol 3R &7

Which reagent is used to convert an aldehyde to a carboxylic acid?

Ufc3gTss I FIalfaaiols 315 & deolel & [oTT il AT ITRBHS TAIT HAT SATAT 82
T It Fifaen, [ afaforet shgr Sirar &, afererm shsit & grar sirar 8| afaifest s upAc

ATH AT M

A fragrant compound called vanillin is found in vanilla beans. What will be the [UPAC
name of vanillin?

Toehlg Il ohl shifHeh TS U JHTerdTehd el UX Teh UTeSEISS UM HhicleT Sielcll o | STTET &Y
o g IRada grafaes AR gfadaes teagia & fov 8 et glar g |

When alcohol is oxidized using chromic acid, an aldehyde or ketone is formed. Explain
how this transformation differs for primary and secondary alcohols.

TSl e AT 1@ H STelet F1 Glcll 57 SHH UTCSEISS AT hICIeT hi T ${fHehT 57
Why do eyes water while cutting onions? What is the role of aldehydes or ketones in this
phenomenon?

3|Page



24-

25-

26-

27-

28-

29-

30-

31-

32-

33-

34-

35-

36-

37-

SR 3cATGT H 3TN lel dTel Sollseh TTAS &l pH I AT et H FIT Agcd &7
What is the importance of benzoic acid, used in bakery products, in controlling pH?

Tdass Ufas 3R vdsTe Fr ufaferar @ Fa sefas 30 w1 Aatorgarg? saer
3YANIT gl [hT ST &7

Which organic compound is formed when ethanoic acid reacts with ethanol? Where is it
used?

31k € H T8k hr a1er 1 317cl §2 S8 ahlet A1 hrsitfeotforen 3mel &g &9 4 His[g gidr
g7

Why does vinegar have a strong smell in your home? Which carboxylic acid is primarily
present in it?

hICTeT hl Jefell & UTeseTss Tt i fshareiier it gla 87 3eTgRoT S arean i |
Why are aldehydes more reactive than ketones? Explain with an example.

sgaAleT 3R sgLeTe & ofrer TxAATH R $iifen aqomt 7 & 3R &2

What are the structural and physical differences between butanone and butanal?

TEX T SUANT GRER A aTeht oh & F fohaT STl § | 4T T Sl Heel & 1o $o6 bl

AT SATAT 87
Esters are used as fragrant compounds. Can you explain how they are synthesized?

T il Uah 3o [aaTIeh FAT ATAT ST 87 ST &foieh Silded & 39ATT gl [T SITdl
&7

Why is acetone considered a good solvent? Where is it used in daily life?
UTesg1ss 3R FIeie FI ATTFAIE Aarcas fAThar T fohar fafer gasv|

Explain the mechanism of nucleophilic addition reaction of aldehydes and ketones.

UTesgssd 3R I Sl 3Te19T-37619T UgdTelel oh ol hieT-ahisT T GLIGTOT TN H ITT ST
&

Which tests are used to distinguish between aldehydes and ketones?
TS TRAS T 36l Th{cl hY IHRT T & IMUR R FHAST|
Explain the acidic nature of ethanoic acid based on its structure.
hieT &1 hrsitTersioleh 373l TRRYRT o fAHTOT & Terel BT 82

Which carboxylic acid is used in the manufacture of aspirin?

T geToT H ToTd gUUT & §o7dT &7 T8 Ulesess 3R Fiela 7 g wa & $9 ggres
Y

How is a silver mirror formed in the Tollens test? How does this help in distinguishing
between aldehydes and ketones?

AUTASS UfAs 3R vUIgS TS & I 31ddr & 37 3R 81T &7 ROT Afgd gHsmv |

What is the difference in acidity between methanoic acid and ethanoic acid? Explain with
reasons.

BIATCSEISS 3l ITHAIR T HXTET AT 7 YA FohT STl & | THT 1 82

Formaldehyde is commonly used in preserved specimens. Why is this so?
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a1+ 3R 3Tl & fohd YR & wrsffFerioren el gged gld &2
What types of carboxylic acids are used in soaps and detergents?
e viaes ATGufRAT & Ushrae Yer e H Hd 9T glar &?

How does lactic acid contribute to muscle fatigue?

a7 IT I&TOT Ml 3R AT Sl 376197 ¥t & Tl ITATIT fohaT ST 87 38 et it
CIEEGEIEY

Which test is used to differentiate between propanal and propanone? Explain the
procedure.

oy Fi¥lg §o7 (Short answer questions (03 Marks)

T STFed ot Aol i arat & viesgss Hr e e &1 I8 Fia ar AAFs gt aarg, iR T Fa
FeTdT §? SHhT IgdTe] oh ToIT Shied-T IIETOT feh T SITTIMT?

A doctor detects the smell of aldehyde in a patient's breath. Identify the possible compound and
explain how it forms. What test would you use for confirmation?

Teh @IeT YGrd I 3 GHIT deh HIRId Il o 916, 3HH HATHI 1Y 7ol o1l | ST IR 3TH
UfosgIss UiT I1T| U8 UTesgI88 ol oeAT glam?

A stored food product develops a foul smell over time. Testing reveals the presence of aldehyde.
How could this aldehyde have formed?

TRACIST 3R QIUetTer # 8 it 31T8eh 3rfaAfshareier gem? 3Rd sRurg|

Between acetone and propanal, which one is more reactive? Justify your answer.

T & &Y el 3quee I 9fehar &1 qafas gura Tase hifae qur gq dfAfsar

H I dTer JHG 3cUTE Il ATH IGIECL!

Explain the chemical principle behind the alkaline hydrolysis of fats. Name the major product
formed in this reaction.

wiafesess 3N Jofesgss el Uedlgiss g & A & Y o widfesgss oo &
I geleNiel § SIafeh SSlfeserss el 58 IR F 3ofeh TS TITAT T
gAIAT & ITUR W T R

Formaldehyde and benzaldehyde both belong to the aldehyde functional group, yet
formaldehyde is highly soluble in water, whereas benzaldehyde is not. Explain this difference on
the basis of their molecular structure and polarity.

TS 3R sg¢eT & arsaeiierdr # 3T 3ofeh 3RAMUTIAS V0T ell 3N 3T

T W 58 v R #ar &2 dafae a& afga Tase fifso)

How does the difference in volatility between acetone and butane depend on their intermolecular
attractive forces and molecular structure? Explain with scientific reasoning..

7-

AT T TS 3Fel F Jiferentor v gfthar garr gRafdd #& &g 9o

RS HATHIT S G0 SaRT GST| 38 IRac H Yed JiaenReh HT e
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Tose HITAT JAT 3T FT ggarT HifaT|

Represent the chemical reaction involved in the oxidation of ethanol to ethanoic acid using a
balanced equation. Explain the role of the oxidizing agent used in the process and identify the
products formed.
8-
s 7 39fua tRIRR® e &1 Algar AR 9 AT 4% F 8% d &Il &l Ig T
FHASAR HFT B §U 1 BRe] ITAN H 37chd FaaRel g &
3 SEPRT & YR W 31 IfoT:

(@) Ot & Al 3er T goiel 3HFelT el & HROT B TR T G 3T Fohed-fahe
Frt 7 o Srar &2
(@) TR 3o H 3@ Fiedl & FHROT Jg 3HFel ohe AAT deh RIETT AT ST Fehell 82
Vinegar typically contains about 4% to 8% acetic acid by volume. Despite being a weak acid, it is
highly effective in domestic uses.
Based on this information, answer the following:

(a) How is vinegar used in households owing to the weak acidic nature of acetic acid?
(b) To what extent is acetic acid in this concentration considered safe for domestic use?

9- UfesEss 3R HielT & ATHAIIN FllcHsh IFTRATHIAIT T FALAACHD TSRO & Jelell
STl gg o Tase HiST % tiesgrss Fr 39am el afFerel sfaframst &
sfafRarele &t g g1

Compare the nucleophilic addition reactions of aldehydes and ketones from a structural point of

view. Also, explain why ketones are less reactive than aldehydes towards nucleophilic addition
reactions.

10- TR el STel & TGN § goT STl g, Sidich Sollgeh 3FcT g | $H JdgR dl 3eToh
30T TR, BTS3IeTol Silesdl AR ISl HHAGH & T & YR W TS HIFST|

Acetic acid is readily soluble in water, whereas benzoic acid is not. Explain this behavior based on
molecular size, hydrogen bonding, and the influence of hydrophobic groups.

11- SrefiraToIeh el I Tohlgiel T dofell H 31Tt Ecld F4 A Sl 8258 fFeetar
I T A & AT AeAfaf@d ggef3it 1 fazeivor fHifsw —

o 3 TATCHS TAAVATT,
o Ffflel HHE & Soldclel AT THG, TAT
o AT H’{I)?T-ﬁ' &TReh! (conjugate bases) T TEUCTI

Why are carboxylic acids considered more acidic than alcohols? Analyse this difference with
reference to the following aspects —

e Their structural characteristics,

e Electron-withdrawing effect of the carbonyl group, and
e The stability of their respective conjugate bases
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16-

17-

18-

19-

BIATCSEISS &I TIUAT Ud $8h TaIA HFdehior 0N $-3TUR W faRANoT Hifaw
areleT 3 APHS & AT ITH S W f5g R &1 3fAfFar i &1 3cuer fir gga=
ffAT qur garafas FgHrEor afgd gfshar & Tase fifFu|

Based on the structure and redox nature of formaldehyde, analyse the type of reaction it

undergoes when heated with Tollen’s reagent. Identify the products formed and explain the
process with a balanced chemical equation.

9 tfafesd e A AfsTd arsaElbae @ AR &g S § ar A 3cue g g
59 JifAThaT T TEIfas yHfd, 3cume, IR 30 4T & FfOT GheTT FF FASEC

When acetic acid reacts with sodium bicarbonate, a gas is evolved. Explain the nature of this
reaction, identify the products, and describe a test associated with the gas evolved.

U 37T Fefae AfAF A, 5 5 e vfcsgss § e 3ifAwds & arr 3fafear swar
¢ T gy fr R s &1 I AR DfAT #7177 el o & ary 7 fomar
ST &, Y offel ST 31a&IT 9ed giclm g1 Ife e TRTRAT NaOH 1 3ufeafa & 1, & &r
ST, ar frer 379819 urea giar g1 I A I3ar i g fifew i g
HfRTHA3T & G faf@u|

An unknown organic compound A, which is an aldehyde, reacts with Tollen’s reagent to give a

silver mirror. When heated with limited Fehling's solution, a red-brown precipitate forms. Upon
treatment with iodine in the presence of NaOH, a yellow precipitate is obtained. Identify the
structure of compound A and write chemical equations for all the reactions.

Fraifaratier 31T 3T Gl AU & Telgld A 3T FaUATH  FAT W@ &7THSST|

Why do carboxylic acids have a higher boiling point than alcohols of the same homologous

series?
39k 9Ie & i gueh Towlglel 3R U Tiesgrss el & 30Mgd A ¢ )C,H,0)|
SAH AN I & ToIT T GAET0T §disU AR Gafeard AfAfwrar s aaeor o fafao)

You have two compounds: one is an alcohol and the other is an aldehyde, both having the
molecular formula C,H,0. Suggest a suitable chemical test to distinguish between the two and
write the chemical equation involved.

et 3R ufesgrss A @ i ARl siffwas & ufa sifew sifafrarfiagarg gur =i

Which is more reactive towards nucleophilic reagents—ketones or aldehydes? Why?

vfafes 3var & AfRTRAT FrepRT JerFaR1ss )PCls) & T Rl 9T 9 gy arel
3cTTGr I Ugdrel Shifary| TRTHIATIHT S FHEOT o TrT FHSMST IR ST A1dgIND

Hgcd &1 T 3ea@ HIfAT|
Acetic acid reacts with phosphorus pentachloride (PCls). Identify the products formed, explain

the reaction with balanced equations, and mention the practical significance of this reaction.

Ife e 37T T foien Aifaren 7 shraifferer wopg < SUTEATA ot SirareTr g, ot hiet-ahlet & gdtator

7|Page



21-

2-

8]

forT STUer?
If you need to identify the presence of a carbonyl group in an unknown organic compound, which
tests would you perform?

Ifg 3MMIP ITH U 37ATd Ulesess AifAe & ar 39hr daer AuiRa &&= & o 3mg
TroieT , BgfolaT T 3MANSIRIE GdieTon T HifHe ITMNIT FA A7 TAs WET0T & Fad
3dclleeT 3T 398 U gl aror fasehst & 3MUR 9T T T{IeToT AT IR HifSu|

If you are given an unknown aldehyde compound, how would you systematically use Tollen’s,
Fehling’s, and lodoform tests to identify its structure? Prepare a stepwise testing strategy along
with possible observations and the logical conclusions derived from each test.

ar it A 3R B, oot 30 C3H0 &, T & TohR o TI&Tol & 3HelRI3edT Ffdfsham -
o TA, cioleT gdietor # TEY 1 gUuT &ar & SIafe BaAEr &arl A 3R B Hr ugard hifaw
3R 3ol TXGAHT & IMUR W 3eTeh AHAToleh SFAGR I Jofall HIToIT|

Two compounds A and B with molecular formula C;HgO show different responses to chemical
tests: A gives a silver mirror in Tollen’s test, while B does not. Identify A and B, and compare
their chemical behavior based on their structures.

A ST goT (Long answer questions (04 Marks)

THIEIT &l 3UANT Aol Giferer RAa & &7 # 4l gy gian g2 Sqeh gsrasfierdr 1 g8
3707 Y AT, YA, AreaRfieldr, aUT fdemgs & §9 & FaeR & ool A favaf¥d
SIS @y € Fg o Tase RIS 6 vdlels vl TErafds Uil & HROT Hrdfereh
ARl S Gieer 7 Tq&TH g gl

Why is acetone an effective nail polish remover? Analyse its effectiveness with respect to its
molecular structure, polarity, volatility, and solvent behavior. Also explain which chemical
properties of acetone make it capable of dissolving organic compounds.

T fhare o dfesral & aRTeTor g e T fohd @1 3uer fhar| & (vdeigs )
YN YT IFT FGHIT & HRUT FEHNA! I Jefer T Aehall § AT TET FETT &
HelIh BIdT g7 dellfeleh RO ST SATEAT HIfAT|

A farmer used vinegar (ethanoic acid) to preserve vegetables. Explain with scientific reasons
how the acidic nature of vinegar helps inhibit microbial growth and aids in food preservation.

Page



3- Ueh AT Fefaeh e 'X Tehlgd 8l &, WRed Ig cloieT 3TTA&®AS (Tollen's
reagent) 31X Hgfeier 3ifA&ad (Fehling's reagent) QT & TTT HPRIcHSD I&T0T
SaT g1 39 geb &I KMnO. [AerdsT & ATY 3185 il I, WA 'Y 9reg 8ar &
TS GehT pKa AT Tehlgicl & HH 8idT &

a. AR X 3R Y Fr ggaT HiSv|

b. BT foh X Tlele 3ifATA® & Ty Hy AR Far § TEaasd FaEor
afed)|

c. Ifg Y1 AIfTd SEaElde (NaHCO:) & 1Y AfATHIT Hs ST9, ar 47 319
9 gAETOT &7 3UANET Y 3R X F AR Igaeial & ToIT T Tohd g2 3T HROT
afed 3R Qfaw)

d. AR BH & la-ar I 318 3w § 3R =4

An unknown organic compound 'X' is not an alcohol, but it gives positive tests with both Tollen’s
reagent and Fehling’s reagent. On heating with mildly alkaline KMnOs solution, it forms
compound 'Y' whose pKa value is lower than that of alcohols.

a. Identify the compounds X and Y.

b. Show how X reacts with Tollen’s reagent (with a chemical equation).

c. If Y is reacted with sodium bicarbonate (NaHCO:s), can this test be used to distinguish between
Y and X? Justify your answer with a valid reason.

d. Which of the two compounds, A or B, is more acidic and why?

4- 39 TAAT F SSATTCSETss AT YAET Garer & fohar Srar &1 38 TR v Hifaw

5-

gwﬁw%anﬂa?wucaﬁrﬁm%éamsgmwwqm%m
QIR Ak & §9 & HI AT &1 SR IMOTIAeh G, ArsgRfierdr qom
JehrcHs HHg $I HfAe W ==t RIS, S 38 3 # 39l q=rd §1

Benzaldehyde is used in perfume formulation for its aromatic properties. Analyse how its
chemical and physical characteristics make it an effective aromatic compound. Discuss the role
of its molecular structure, volatility, and functional group in contributing to its use in
fragrances.

clelet T hgfeler qleTui & feenc, sffehatenl &1 Uehfd, T 3a7eh  fohamiafer & #ererd
HR FTose HfAT| $HE 9A1d, Ueh 0T Fredfasw akeed AfAqd Hifav Fed e &
AN T TeIoT A FhRIcHS TRUTH Safeh hioer qdieor i JeRicAs gRone ¢ar
gl 39 JAuaw &1 dafae efehior & faavor #|

Clearly differentiate between the principles, reagents used, and mechanisms of Tollen’s and
Fehling’s tests. Then, design a hypothetical situation where a compound gives a positive Tollen’s
test but a negative Fehling’s test. Analyse this contradiction using scientific reasoning.

el AfAHAS Tlesgss 3R Feld 7 Fd TR JR adT 7 30% AeHid Sl THASST,
HeTOd TEAfe FH0T faf@e, dar ag 8t Tose HifSv & had tlesgss & ThRIcHAS
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aftome 2t & §l
How does Tollens’ reagent help in distinguishing between aldehydes and ketones? Explain the

underlying principle, write the chemical reactions involved, and justify with structural reasoning
why only aldehydes give a positive result.

SreifFatcleh Fcl HT FaYsiich, GHT T0Tdh GeUHATT dlel Tohigell I Jolell H 3Tt
FIT I §2 39 3R &l 3o1ch a1 Ae AT HRAT0as HRYUT T, [TATH gTE3IoteT
3= T g3giolel A Ttd gfaaa (S8aR) AT & deas? & Tuse RAT| IugeFd

WAATHS 3RE Fiegd 3K GITAT|

Why do carboxylic acids have higher boiling points than alcohols of comparable molecular mass?
Explain this difference in terms of intermolecular forces, particularly hydrogen bonding and

formation of hydrogen-bonded dimers. Support your answer with appropriate structural
diagrames.

Benzoic acid is an important aromatic carboxylic acid. How is benzoic acid prepared industrially?
Explain with chemical reactions. Also, highlight its significance in the pharmaceutical industry.

dollssh 3Fd T Agcaqul WATes FreffFaies 3w g1 30 Medifde §9 @ 8 TR
forar Sirar &2 afae afRfmansd afea aasmsel @y &, itwehy 3¢ # sd% Agca
Fr ot Tose HfFT

9- In a laboratory, an unknown carbonyl compound gave a yellow precipitate with 2,4-

Dinitrophenylhydrazine (2,4-DNP) reagent but did not reduce Fehling’s solution.
(a) Identify the compound.

(b) Write balanced chemical equations to support your answer.

(c) Explain the chemical reason behind both observations.

Teh G H, Ueh 3TATT dreifelel JlfEh o 2,4-38-ABCIhiAegIsseil (2,4-DNP)
& Gy drerr 3geia fear, eifthe Hhgfeler faeaer & 3vafRa 8

(@) T fr ggaT HifST|

@) 3R F T T & v dqiad Taafas geaaor fafae|

(3T St F&T0T & NF & TEITAS FROT TG AT

10- Carboxylic acids are stronger acids than alcohols but weaker than mineral acids (like HC],

H,S0,). Explain this variation in acidity based on resonance structures and stability of conjugate
bases. Support your answer with structural diagrams.

wreiferafoeh 3, Hehigal hT ol H 3HTWh Tl 37 gid & Afehet TiteT 3ral (S
HCL, H,80,) & % 9ael Bl &1 38 feetal 1 3efedle ATt AR TY7A eIl
fERar & YR W T AT T IR@T F@igd 371 A0

11- An organic chemist wants to synthesize acetophenone in the laboratory.

(a) Suggest a suitable method for its synthesis using a reaction between benzene and an acyl
halide in the presence of a Lewis acid.
(b) Write the balanced chemical equation of the reaction.
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13-

14-

(c) Explain the reaction mechanism in steps, showing the formation of electrophile and
intermediate.

Teh dITeleh ITTAST JIRRMeT H THCIbaAIA (Acetophenone) T HLAYUT FHIAT ATEAT
gl
(@) SlieT 3R T TESS BASS & A ofSH IHFA (Lewis acid) T 3T & ger arelr
HTRTHAT HT ITANT A T S TRAVOT H Teh 39 fafr gesey
() ST AT T TR
(1) SolFapEe 3R Fegadh e & AT #r gfa gu fAfear frar f[afer &
ot ¥ FEEET | ”
HIHeseEss, T Hig AT grssiaarss 6 3uAfa F IRA e W T3 g
I (I EATIIAA) T ITATHATT e &
(a) 3T ATRTHAT FT AT FAT g2
(b) 3ifAfsRaT &1 ddferT TERfAs FHeoT faf@v|
(¢) 3cUTGr & TUPAC ATH JUT TXAedlcAs T&YT (structural formulas) foif@T]
(d) TS AT T BIATICSEISs Sl AT 3N 38H o-gTSgIolel I HeJIiedld 56
yHR H AR & AT ¥ 3ugEd F g §

Formaldehyde, when heated in the presence of concentrated sodium hydroxide, undergoes self-
oxidation and reduction (disproportionation) reactions.

(a) What is the name of this reaction?

(b) Write the balanced chemical equation for the reaction.

(c) Write the [IUPAC names and structural formulas of the products formed.

(d) Explain why the structure of formaldehyde and the absence of an a-hydrogen make it
suitable for undergoing this type of reaction.

Solfesgss &1 tfdeld & @y JfAfhar T & Aregsd & Al (Schiff base) ST &
3YgFd ALTH A 38 AAfRAT F hAfaf & gdew WoT Y Tuse HfSw| AR 7
Fefel aTel ALIACT IR AT AT IcdTg FI TIeATcAS 3RG F18U|

Benzaldehyde reacts with aniline to form a Schiff base (imine) through a condensation reaction.
Explain the step-wise mechanism of this reaction with appropriate conditions. [llustrate the
intermediates and final product using structural diagrams.

3 tfegeres 3R fe Fid @ § B «-grs2iee 3uRRyd giar &2 Tose fifav F o
gISSIolel i 3URRUT 37¢ Teslel HEelel JATHAT & ToIv & 3ugerd o= &1 Tl
memaﬁgmmmaﬁmm*me
A aTel AT 3cU1G Hr AT Tl THSST|

Which aldehydes and ketones contain a-hydrogen atoms? Explain how the presence of a-
hydrogen makes them suitable for undergoing aldol condensation. Illustrate the stepwise
mechanism of aldol condensation using a suitable compound, and provide the structure of the
final product.
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15- What do you understand by the esterification of carboxylic acids? Explain the stepwise
mechanism of the esterification reaction of carboxylic acids with alcohols.

FISiFTTolh 33l o TTEAPIOT F 3T FIT FHST & |PTEiFdfelh 3l & Uchlglal &
Y TEC{E0T S HIATHAT T haiafr I wRoteaey 9§ FASU|

Frele 3R ufesgrss ael 7 FEifad Gog -C=0 3ufedd giar g, WY ot 3a7ehr sifereftantor
el # Fase 3R @ e gl

(a) PIEIAT T TITAT IR 3T FTATATIRT (substituents) YR W FHASST T o AT
o 3iterdreior Fr AR Far F8 A B

(b) UfCSEISS 3T AR § 3iicrdisha FAT g1 ST 82 9= 3Rl —CHO WHg & I[uTerst
& "edl & Tuse HIfSv|

(¢) Ush 39 3cTeI0T SaRT gl Jifarent & 3T IoT SITgR Y oIl TS|

Both ketones and aldehydes contain the carbonyl group (-C=0), yet they differ significantly in

their tendency to undergo oxidation.

(a) Based on the structure and substituents of ketones, explain why they do not undergo

oxidation easily.

(b) Why are aldehydes more readily oxidized? Justify with reference to the properties of the -

CHO group.

(c) Compare the oxidation behaviour of both compounds using a suitable example reaction.
16- Design an experiment to test the presence of an aldehyde in a given organic compound.

TR few 71T Frafae Fifaes & viesgss i 3ufeafa s & forw v g IR #3

You are provided with an unknown organic compound.

(a) Design a detailed experiment to test whether the compound contains an aldehyde
functional group.

(b) Write the principle of the test and the balanced chemical reaction involved.

(c) Mention the precautions to be taken during the experiment and the inference drawn from
positive and negative results.

(d) How can you confirm that the compound is not a ketone?

TYHT Tk AT e difh Ui har = gl

() IE Saal g Teh A& AT IR KIS o 38 it A vfesgiss b 49
397eUd § a1 e

(@) JT 1 ReHid ddT 38H JgFd ddfod TaEafas dfafsar fafae)

(31) 9ART AR THAT ST SATed ATl ATTUTTTAT dUT HPRIcHS d dhRIcHD TRUTHAT I YIed
fassy Tase fifsw|

(&) 39 ¥ gARaa FE BF @ 2 diffe Haa a8

17- Formic acid and acetic acid are both carboxylic acids, yet they exhibit different redox behaviour.
(a) Explain why formic acid acts as a reducing agent but acetic acid does not.
(b) Support your explanation with balanced chemical equations.
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19-

20-

21-

22-

(c) Compare their molecular structures and relate them to their chemical behavior in redox
reactions.

Wit 3Fd 3R THifcd 31ea gl & draifdoliole 3Fd g, T & 37 B cTdgR
F 3R UrT ST B

(@) Tse FIfST fF Bifdd 3 TS (reducing agent) F & F FHT FIT T ¢
Stafer Tifes el AgT T &

(@) 39 3T A HJfold I (Ieh FHIAIUIT GaRT FASC AT

(31) 3eThT JNTUTTaeh EITASNT T Jofell IS AR Ig TAST fob 3TehT HITAT T 3oToh

ElFd SIagR 9 FAT JHIT 95T ¢
Grignard reagents react differently with aldehydes and ketones to give different types of
alcohols.
(a) Using the general structure of aldehydes and ketones, explain why aldehydes form
secondary alcohols, while ketones form tertiary alcohols upon reaction with Grignard

reagents.

(b) (b) Support your answer with structural equations and IUPAC names of the products.

(c) (c) How does the difference in substituents (-H or -R) on the carbonyl group affect the type
of alcohol formed?

e 31fAdas tfesgss 3R Fed & T 379T-3769T YHR & Tehlgld ddTd g

() Ufesess 3R HeNT H THACT TG F 3TN I §T Fa5¢ AT & wfeserss
G efadaE vomigia auT HIce A s Tedrgid a1 ded ol

(@) 39 3T I EIGATCAS FHIBIUN TG 3ca1el & IUPAC ATAT GaRT JATOIT SHIfaT|

(31) Shrefferel A 9 U FIaEATTeh (-H AT -R) H AR fhd JhR 3cUel 3cUlg &l
Shfd @l genfad T 87

Explain why aldehydes are more reactive than ketones towards nucleophilic addition reactions.
Use electronic effects and steric factors to justify your answer.

Ufesgrss AfRrel Arsteh 3TRTHIT3T & Tfd SHrelet i Jorem 4 3Tt S fohareiier 47 g1 82
379 3T T Sl foleh Tt 3R ATIHT FRPT & TasC A |

Why do a-hydrogens of aldehydes and ketones show high reactivity in the presence of a base?
Explain using suitable mechanisms and examples.

Ufeserss 3R FIeld & a-8T83Tete &R &1 3ufeafa 7 31f8e sifafmareier #ai gra &2 3 ferar
Afr 3R 3eTEoT F1 39ANRT FF FHST|

Describe the mechanism of aldol condensation and explain its industrial importance.
Toglel HeleTal hT FishdT ohT G0Te &Y 3R g&ehT e faTeh FHgem i Tase Y|

Aldehydes and ketones undergo nucleophilic addition reactions while carboxylic acids undergo
nucleophilic acyl substitution reactions. Explain why with suitable examples.

UTe3g183 3R Rt ARSI TeTcas TRATHIATT T & ST 1h IS oleh 3ol AR
TaTse AT JAfRFHATT e § | 3erexon afed Tase |
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24-

25-

26-

27-

Compare the acidic strength of acetic acid, formic acid, and benzoic acid. Explain with
appropriate reasoning.

THITEe 31Fl, Bl HFer HI ToilSeh el T AT T Jofell Y | 3Tl Teh o HTT TS H |

Carboxylic acids are stronger acids than alcohols and phenols. Explain based on resonance and
inductive effects.

e fFaTeleh 3Fd Todigiel 3R Whaiter hT JoleT 7 31Tereh HEel 3T g1d 87 3eTeTle 3R IR
THTT & HTUR TR TISE HY |

Design a simple experiment to distinguish between propanal and propanone using a chemical
reagent. Explain the reaction involved.

dr TaERIAE 3ITRAFAS HT TAET Fa gu IUSATS 3T SIS ST 376797 et & ToTT Teh T
g3 f3ams Y 3R Haftra afAfeRar #r vase i)

wrafesgss 3T widfesgss gl tfesgss aif & ifAe § dfehd shaer tdkTesges & &
FATTAIAT ) tautomerism) FEIRd AT g, TP BIHTos88s el T &1 39 Heetar i
fArafaf@a g3l & Aregw & Tuse Hifaw:

(&) BiATesETSs R THiefesgss & TXA=3i & Jofer Al

(@) FR-TATT TATTIAdT & TIT IS EIAATCHS A Pl THSTST|

@) TS F T Brfeseiss I a0 FAT I TG FT &

(&) T foseEs & Tdla §9 $I AT J13U|

Formaldehyde and acetaldehyde both belong to the aldehyde family, but only acetaldehyde

shows keto-enol tautomerism, while formaldehyde does not. Justify this difference with

reference to the following points:

(a) Compare the structures of formaldehyde and acetaldehyde.

(b) State and explain the structural requirement for a compound to exhibit keto-enol
tautomerism.

(¢) Explain why formaldehyde does not fulfill this requirement.

(d) Draw the enol form of acetaldehyde.
FafiFafored 3Fdl P Todlgld IR Tfesgss & dOR fhar ST IFdr §1 30 Heo &

farfaf@a weat & 3w §feu—

(F( ToRIBIT H FrafiFdTelh 3 UIod el HI At gaAsmsu|

(@( ufesgres @ wEiflFalas 3Fd gred e & [afer gasmsu|

@t AR & Fferd TaEfes FHeor fafgT|

(U(WB—IWW )oxidisingagents)a?WWW@WW%WJET@
FlAfaeh €fSe @ 3w 39gFd ¢ 3R FaT e fafer gaveremer ar sitezr-

Carboxylic acids can be prepared from both alcohols and aldehydes. Answer the following
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questions in this context—

(a) Explain the method of preparing carboxylic acid from alcohols.

(b) Explain the method of preparing carboxylic acid from aldehydes.

(¢) Write balanced chemical equations for both reactions.

(d) Mention the oxidising agents used in each method and compare which of the two methods is
more suitable from laboratory or industrial point of view, and why.

28-

29-

30-

31-

32-

e 3¢9 Td AT &7 7 Frafiaraielsn el S JfHST H [a&Jd Hediehl ST
Critically evaluate the role of carboxylic acids in the food industry and pharmaceutical sector.
Create a reaction pathway to convert ethanol into ethanoic acid and then to ethyl ethanoate.

Tilel T TS 38l 3R T vaTgel vd=Ive # TRdfcid it hr 31T Tshar AT v |
SIShIsifarafoeh 3Ecll T T, AlArhrsiFaicle 3Fal H Jo=m & 31T gidr &

(F( 3T TAoTar Y IeTehl T, HEHACHS FTE) inductive effect), TUT HIHAT &R
)conjugate base) I FEARAT S MR WX TISC FHIfAT|

(@( 3iTeFaferen e AR TdAIgH 3HFeT T TGN AhT SeTehl pKa HIeT &I Jefell dhifow 3R
3T THRTS AT GAsST|

(3T1(HROT | TE 7 ST fob AT Sl -COOH THgT T HFIIcT FAH icll § 3T
et |

(a) Justify this difference in acidity on the basis of structure, inductive effects, and stability of the

conjugate base.

(b) Compare the pKa values of oxalic acid and ethanoic acid, and explain the difference using
chemical reasoning.

(c) Also explain with reason whether both ~-COOH groups have the same acidity or not.

How can carboxylic acids be reduced to primary alcohols. Describe a method with the reaction
mechanism.

FIaifraror 3l ol UTATHS Todigial H Ha IRAfAd T ST TehdT & | Teh faTer T qofer &y
IR afAfFarHr Far [/ Fr g

IR Teh UAT IIEdideh Siidel IRe’d (real-life situation) 38T &L= &, o ad tfosgss
a1 ST o & farel A i Ageaqet AT 8

@) 39 =T a1 39T &1 gféreg aofe

@) 39 A H TaEHE @@ 3R g9t (ufesess ar fed) # Tuse fife

@) Ig FASSU & A & qaEfas FAvan 38 38 3u9der & fov #7639
Tl B

You are required to design a real-life situation where a compound belonging to either the aldehyde or
ketone family plays a vital role.

(a) Briefly describe the application or context (e.g., food preservation, medicinal use, fragrance, or
industrial process).
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(b) Identify the compound and specify whether it is an aldehyde or a ketone. Include its chemical structure.
(c) Explain how the chemical properties of the compound (such as odor, reactivity, or volatility) make it
suitable for that specific application.

Case Study based questions

Case Study 1-

A perfume manufacturing company uses aldehydes and ketones in fragrance synthesis. These
compounds are selected based on their reactivity and scent-enhancing properties. One of the key
reactions involves the nucleophilic addition of a Grignard reagent to an aldehyde.

Teh 59 TAHTOT &hU=iT GIer HeIvoT & Tlesgrssd 3R dhici=q &l SUANT Hc ¢ FoT AT T SaTehr
JifAfspamelierdr 3R Garer Serel arel T[0T & HUR TR oAl STl &1 Teh Hgeaqor Jifafshar [Heers
3TTRPRE Bl U888 & AT ATTRHIET T g |

Questions:
1. Which functional group is present in aldehydes and ketones? (1 mark)

ufesgTssa 3R Heled & et TT FrATcHS THg 3TRAT AT E? (1 37)

2. What is the product when ethanal reacts with methylmagnesium bromide followed by hydrolysis?
(1 mark)

TAATS S [ RAASTHTARATT sASs T FTRHAT aar § 3R 3TF 91 o 3798esT giar g, ar &1
3cUIG SeTdT 82 (1 379h)

3. Explain the mechanism of nucleophilic addition of HCN to an aldehyde. (2 marks)
gISsIolel  TTSAISS I UTesaISs oh TTY ATTHBII 14T hl TTshaT Sl THSTST| (2 37h)
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Case Study 2-

In the pharmaceutical industry, ketones play a crucial role in drug synthesis. For example, acetone is
used as a solvent and reactant in various drug formulations. One key reaction is the iodoform test,
which helps distinguish methyl ketones.

IATEGfeehel 3ET &, ISk &dl HLATT H Hgca ol {fAeHT 91 &1 3eTexor & faw, vdeh #r
e 3R 3fERE & 0 7 fAffes qar AToN 7 gaer fFar srar §1 v Ageaqot gdetor
TSR T1eToT &, Y TS o HIeley T Ugdreist H T arar gl

Questions:
1. Which reagent is used to perform the iodoform test for ketones? (1 mark)

et & foIT ITATSIhI# GUETUT I & hleT AT ITTHBRep ThTaT TR SITAT 82 (1 37k

2. What is the yellow precipitate formed in the iodoform test? (1 mark)

TSI TLTEToT & it AT IielT 31819 SAdT 87 (1 37)

3. Write the reaction mechanism for the iodoform test of acetone. (2 marks)

THENT & HIRATEIHIA aiaTor & 3rfAfHar i forar afer fored| (2 3i)

Case Study 3-

Carboxylic acids are widely used in food preservation. Acetic acid, found in vinegar, is a key
ingredient for pickling. The acidity of carboxylic acids plays an essential role in their functionality.

Fraifrafore e WIeH TIET0T H A9 &9 & 39T fhw A1 § | e & 9ram Siret arerr vfafess 3reer
3TAR FaATel H Teh HEcdqUT TICeh ¢ | el eFdioleh 3TFell hl 3TFeNAc SeTehl HIAGTHAT H HeeaquT ${fHAAT
[GEICIEY

Questions:
1. Which functional group is present in carboxylic acids? (1 mark)

ST oo 31l 3 et AT Hrafcas THg 3TRYUT {117 (1 37)

2. Why are carboxylic acids more acidic than alcohols? (1 mark)

HIeifFa oleh 31l Uoahigiel I 37T 315eird i gl 87 (1 37h)

3. Explain the resonance stabilization of carboxylate ions. (2 marks)

HTSTFHTSCIC T T 3HeTeATe; TUTSHIOT TTshT I FHSSV (2 3ieh)
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Case Study 4-

In the cosmetics industry, aldehydes are used in skin care products and perfumes. One of the most
commonly used aldehydes is benzaldehyde, which gives an almond-like fragrance. It is produced via
the oxidation of toluene.

iy gaTesT 35T H, UTe3gTe3d T 3UANT cadl S@HTA 3cdTar 3R 35 & foRam SI1aT § | T9d A=
UfesgIssd # @ Ueh SSllleseIss &, il SerH SIET JIrer ol §| Ig elefdiel o JHTeeientor & IR fehar
IR

Questions:
1. Which oxidation method is used to prepare benzaldehyde from toluene? (1 mark)

cledld A SollTesgT88 IR el & TolT hieT IT 3TerdIanor fafer 3UeT T STt 87 (1 37)

2. Why does benzaldehyde not undergo Fehling’s test? (1 mark)
Sotfesgrss hiclad ureTor 7 TR ThaT T 78T AT 87 (1 37F)

3. Describe the reaction mechanism of oxidation of toluene to benzaldehyde. (2 marks)

Cledle o SollTesgTss H TR oT 1 ITAThar Al gasmsv| (2 37%)
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