
  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  

 









































































REAsoNNG VEsT|ONS (d& 
QI Transition elementy form coloured Comtou nds Pres ence d ao unpaved portialy illed d'or biat Afoility tunderg 

" 

s 

ie 
Mogt ot transitioy metals 

"Partally led 'orbtaa contauni ng 
etect ohs 

3 Zn Cd qnd Hg do not 
o tramsitin elements 

st 

Al o them hane o-)do nst conguratiy 
Abse nee 9 unpavd es.in d or bitals 

C4 S3t in colurless wtore a Cat in colouyd 

Contiguin aue absent 

d-d tramsiton heme coloured 

Zn, Cd, Ha 
7n, cd, Hg han 

block) 

Ato sence 

. colourless 

chow typical properhg 

states 

ponamsd 

3S T anaiti on motah hane higl m at bili ng t 
Tramsitien mtes contain one 

eso streng nm atallie kognd 

Pres ewee 

bendin 

undeg' 

Sott metalsLo m pt 

Q7 Traniti elemet exihibit vanable oxidatim 

Comblekely filled ca) conjguata 
npaned e.. weak metllic bomding 

t pataly filled b'obtals: 
parh ci tin n-d e ns in bend format i 

3- Transitiom mta readily torm alloy 
Tramsiten metas hove comagnble similar Si3e 

.One atom can reblaee ota i attce arangemin 
99 F3t more stable tam fet whoe a Mnti'smore a tale 

then Mt contigunm 
They hane setle Aalf flled whee ao 

3+ 
A Mn 

are 3d 4snste 

go ransHien thin 'orbitals d-d tranitiT) 



Qo Tansition metals toy m compleres Sma si2e 
HghTharge Paially filled 'ebitads wthih ca 

3tom liynda Lene pwr o e 
Thomsitton 

Small atoms like HR 
Spaca (9Sntenstti srt) in thein lattie. 

S3 Tramsitien nells a wed ao 
w many eaetons 

elecreasr 

aood adsbbat 
Vosialle oxidaticn Slalos 

electron 

abiit to forn comgkres 
g14_Generall, thene io incvease wn donait elemena 
tsoa trtanium (z-22) tt oppes (Z=24) 
Seies transitte elem ents 
Atomie ass dhcreaes dhereaes tom T t u but 

giticant change in atomie kze 

metala 

gent thong 

orm intes tial Compoumda 
oceupy emty 

Cy2 

Q-S fist lonisaten enengy sd seies 4 transitier 

clement ne hyhn than tut 3d and 4d 

The transihoo el eont d sd serie have Cnterveni 

611 La os La ton 

B N can 

pantially lled d oabits 

Greator edhentne muclear change ating en out 

valence electron de do weak dheilotng by 4t 

2+ 

s 

eey 

catlyt 

Q16, c ti Teducing agent but Mnstin trorg oRidising 
blu hane 3d4 contigumin 

ca) canges to co CGs) sible kag3 losing e 

wheao M srerg is steng oxidising agext becauas it tovus 

Size Lantha num 

So densi ç 

3+ 

sere 

stronger base taan Lu(o), 

45 

Mn2+ 

brsge than Lulangntien) 
ond LeO gire decresa fom La (oH)) to Lu (oH), 

gire -oH frmLacot olue t les 

fille 



Onen mmuch more than eysemble He first so. tplain y? Ams. Jhe to lamthameiel conhacton, he ato mie Asdi of Ha Secone 
mel thiad-sow tAmihonelements Ae olmest iee ntcal. so they 

Kesemhle each oHhes mueh mre han first row lememts 

&.19 Reaciity of tra mñition lemnh deeneaes alms sagtanty 
bon Se to C Exploi. 

Ans. Reactty of tramition elemey olecreses almot heyly 
from Se to cu lue to the sgulas mereast imuese in 
omisehon enthaly. 

&2D ghem e 

Ans: 

hem luon it tohdit kIa wte preupitah is foromad 

Ex ploin the heaetion sit the help of a che mial equatte. 

when cion is teateel i kI it produees lu,is whe 

prupitate In the finat predue. 

(n tuis seaction ua is ormee whch, being unstable 

a.2 Out o eu, ls and utle, wich is more stable amo why ? 

Ans. Cu le is more stable tham Cula The stabrlity o Ct eag) 

&, 23. 

eleetongative than Baygen, 
but the ablty of Oxygem to Stobilise highes oxidlatton state 
exceeds that o! fluoine. why? 

6.22 Ath oegh f luorine y more 

Ams xygen can ferm multiple bomel with etals, shle fluorne 
ability to Cant torm multple bon ds. Hene oxypen has more 

stobilise a highes oxidetion State nather than fluorine. 

The haies o transition element beeome more le valent 
with icreaslng oxidation state of the metal. shy? 

Ang. As the oxidation state increases. the size of the ion afHe 
transitien element oleereases As per fajan's hude, as the si2e 
& metal ions deeseases the Covalent  harets the bonal ertme? 
ncyeases. Thenefere the halides of tramstom elemerts become 
more eovalent sith the neasng oxidatiom state ot hemetel: 



Coordination Compounds 

[NiCL] .[Ni (CO)4] 
[Ni (CN)4]2 

[MnCla], (FeF] and [CoF,-] 

Examples: 

[Co (NH, )] 3, [Mn (CN)6| Fe 
(CN)6| . [Co (C,04 )] 

Coordination Conmpounds 
Valence Bond Theory 

Ni atom (Z = 28) 
(Ground state) 

Ni (I1) 

Hybridisation 

Coordinati 

(NKCN)J- ion 

on number 

1. [Ni (CN)4]2--Tetracyanido nickelate (II) ion 

4 

3d 

4 

N ion has outer electronic configuration -1[Arl3d. 

5 
6 

‘ 

6 

Type of 
hybridisati 

2. [NiCl] -Tetrachloridonickelate (II) ion 

sp 

dsp? 

Electronic configuration of nickel (Z - 28) in ground state is 1slAr|34$4s. 
Nickel is in + 2 oxidation state after the loss of the two 4s-electrons. 

sp d 
sp d ? 

Since CN ion is a strong field, two unpaired electrons in the 3d orbitals pair up. 

d² sp 

N ion has outer electronic configuration -1s[Ar]3d. 

Shape 

4 

Tetrahedral 

Square planar 
Trigonal bipyramidal 
Octahedral 
Octahedral 

dsp²-bybridisation 

Four pairs of electrOns from 
four  N ions (ligands) 

Electronic configuration of nickel (Z= 28) in ground state is is[Ar]3d®4s'. 
Nickel is in + 2 oxidation state after the loss of the two 4s-electrons. 

4p 



Since Cl- ion is a weak field ligand, it does not cause electron pairing. 

Ni atom (2 = 28) 
(Ground state) 

Ni () 

Hybridisation 

(NICI ion 

In [NiCI,1?,Ni is in +2 oxidation state 
Ni (28): 344 
NiZ:3ds 4s0 

Q. [NiCLJ is paramagnetic while [Ni (CO).] is diamagnetic though both are tetrahedral. 
Why? 

3d 

Ct is weak field ligand. It does not pair up e's. 
Hence, it is paramagnetic 
In [Ni (Co, Ni is in 0 0.s. Ni (28):34-46 

CO 

4s 

3d 4s 

strong field ligand, as it pairs the 4s e-ls 
with 3de's to give 341° 4s. So, no unpaired e 
and hence, the complex is diamagnetic. 

4s 4p 

sphybridisation 

Four pairs of clectrons 
from four CI ions (ligands) 

Q. [Fe (H,0)Jis strongly paramagnetic whereas [Fe (CN),}Pis weakly paramagnetic. 
Explain. 



(Fe (H,0), 
Fe (26): 34 4 
Here, Fe is in +3 state. Thus, 

Fe:345 450 
3d 

H,0 being a weak field ligand does not pair up 

the e-s and hence the complex is strongly paramagnetic. 
(Fe (CN) 

Fe (26):3d642 
Here, Fe is in +3 state, So Fe: 3$40 

4s 

3d 

CN being a strong field ligand pairs up the e-'s so that we have 

3d 4s 

Due to only one unpaired e, the complex is weakly paramagnetic 

Crystal Field Theory 
1. The crystal field theory (CFT) considers the metal-ligand bond to be ionic due to electrostatic interactions between the metal ion and the ligand. 2. Ligands are treated as point charges in case of anions or point dipoles in case of neutral molecules. 
3. The five d orbitals in an isolated gaseous metal atom/ion have same energy, i.e., they are degenerate. This degeneracy is maintained if a spherically symmetrical field of negative charges surrounds the metal atom/ion. 4. When the negative field is due to ligands (either anions or the negative ends of dipolar molecules like NH3 and H20) in a complex, it becomes asymmetrical and the degeneracy of the d orbitals is lost. It results in splitting of the d orbitals. 
(a) Crystal field splitting in octahedral coordination entities 1. In an octahedral coordination entity with six ligands surrounding the metal atom/ion, there is repulsion between the electrons in metal d orbitals and the electrons (or negative charges) of the ligands. 



2. The d x2-y' and dz orbitals which point towards the axes along the direction of 
the ligand will experience more repulsion and will be raised in energy. This yields 
three orbitals of lower energy. t:g set and two orbitals of higher energy, eg set. 3. The dxy, dyz and dxz orbitals which are directed between the axes will be lowered in 
energy relative to the average energy in the spherical crystal field. This yields two 
orbitals of higher energy, eg set. 

The splitting of the degenerate levels due to the presence of ligands in a definite 
geometry is termed as crystal field splitting. 

ENERGY 

CRYSTAL FIELD SPLITTING DIAGRAM 

Free metal ion 

Average energy of 
d orbitals in 

spherical crystal 
field 

The energy separation is denoted by Ao (the subscript o is for octahedral). 
The energy of the two eg orbitals will increase by (3/5) Ao and that of the three thg 
will decrease by (2/5) Ao. 

The crystal field splitting, Ao, depends upon the field strength of the ligand and 
charge on the metal ion. 
order of increasing field strength of ligands: 

day dyg d,. 
Splitting of d orbitals in 
octahedral crystal field 

I <Br-<SCN-<Cl <$? <F-< OH <C0, 2-< H,0 < NCS-<edtat< 
NH, < en< CN=<Co 
The series is termed as spectrochemical series. 

(i) 

The singled electron occupies one of the lower energytag orbitals. 
Ind' and d' coordination entities, the d electrons occupy the tg orbitals singly in 
accordance with the Hund's rule. 
For d ions, there are two possible ways of electron distribution: 

(i) it could occupy the eg level. 

the fourth electron could either enter the tag level and pair with an existing 
electron, or 

Pairing energy, P is the energy required for electron pairing in a single orbital. 



(i) 

() 

If Ao <P, the fourth electron enters one of the eg orbitals giving the configuration 
tag 'e g'. Ligands for which Ao < P are known as weak field ligands and form high 
spin complexes. 
If Ao > P, it becomes more energetically favourable for the fourth electron to 
occupy a tog orbital with configuration tTg eg°. 

Energy 

Ligands which produce this effect are known as strong field ligands and form low 
spin complexes. 

(b) Crystal field splitting in tetrahedral coordination entities 
In tetrahedral coordination entity formation, the d orbital splitting is inverted and is 
smaller as compared to the octahedral field splitting. 

d orbitals 
in free ion 

Average energy of 
the d orbitals in a 
sphercial crystal 
fheld 

(d, d, dd and d,) 

d,,, d,d.. 

Crystal field spliting in tetrahedral field 

4 
e 

Splitting of d-orbital 
in an tetrahedral 
crystal ield 

For the same metal, the same ligands and metal-ligand distances, At -(49) A,. 
The orbital splitting energies are not sufficiently large for forcing pairing and, 
therefore, low spin configurations are rarely observed. 
The 'g' subscript is used for the octahedral and square planar complexes which have 
centre of symmetry. 
Since tetralhedral complexes lack symmetry. 'g' subscript is not used with energy 
levels. 

Q. [Cr (NH,)4 is paramagnetic while [Ni (CN)4J is diamagnetic. Explain why? 



The presence of three unpaired electrons in [Cr(NH,), explains its paramagnetic character. 
Cr (2=24) in 

ground state 
c 

3d 

As NH, is a weak ligand does not lead to pairing of electrons 

d'sp hýbridisation 

(N(CN), is diamagnetic, since there is no unpaired electrons. 
Ni (2 - 28) in ground state 1 11I1 

3d 

Ni 1111 
4p 

dsp' hybridisation 
Pairing ofelectrons occurs due to strong CN ligand 

Q.A solution of [Ni(H,0)6]* is green but a solution of [Ni (CN)4]-is colourless. Explain. 
Ans: In [Ni(H;0)6]*, Ni is in + 2 oxidation state and having 3d electronic configuration, in which there are two unpaired electrons which do not pair in the presence of the weak H,0 ligand. Hence, it is coloured. The d-d transition absorbs red light and the complementary light emitted is green. In (Ni (CN)J2 Ni is also in + 2 oxidation state and having 3d$ electronic configuration. But in presence of strong ligand CN- the two unpaired electrons in the 3d orbitals pair up. There is no unpaired electron present. So, it is colourless. 
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a Netal mouodlentat 

’Amnonia 
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’ Geoide 

’ Fluoile 

P (CsHsN) 
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>ydroida 
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>Thicapna 

I) 

Fomula 
NH3 

diquad 
’Ethyledauas 

CO 

Ciyidine 
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Br 
CN 

OH 
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SCN 
OY 

NCS 
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a) Neutual didetat ligaud 
Fomula 

HNCHCH NHa 
(en) 
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pyidine 
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Chloido 
boido 
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b) Negabi, charged dlideuat igads 

-’ Casbonale 

’ Saphate 

IT 

H, -

H,C 

Formela 

N 

Cyo, 
co3 
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Heocadenta ligamd 
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Stwctun oEDTAT4 

Sulkhato 



ANIC coNVERSIONS |NVoLVI NG Nc REASE 
NUMBER OF C ATOMS (ASCENTING 

O Me thanol to Ethano ) 

CH0H 

Zndjc 

CHaCN Hgoly CHycooH 

HCooH 

Li Al H4 

CHgOH 

Me thanoc Acid to Ethanoic Acid 

3) Me thanamine o Etthamamine 

kert 
CHz CH, CN NeH 

5)Methanal to 

\nlane, 
HU. 

HCHo 

+ 

chloroethane to chloxe prop9ne 

N LiAH4y 

NH 

Soche 

CHycH,CHsNH 

NaleeHe 
Ethanal. 

HCHO 

CHOH 2Hro 

CH4CH H 
NacqHsH 

Hyot 

pls 

cHCH, CHyOH 

IN SERIES) 

>cHaCHo 
Coc) 

pcz 



Methonal 
H 

CHg-cHyoH 

to 

CHocN 

Pcc 

Ethane nitile to Propane nitile 

CH,CH, N H 
|Pt 

P) ettanal 

H 

E thanl 

Pcc 
(oxid) 

Pls Pz 
3ocl, Zndzc 

H 

to tcetone 

tot 

CHg-cH, ,cHtaMgBr 

KCN 

KMnalt 

Propoy - 2-o) to 2-methy propan-2-ol 

Cty-ct-cts CHa-c-Ha 



Aluntg Reactio 
QR-X +QNa 
QCH-ltNa 

2CHCH0 

cyete>R-R+ Nax 
dyetha CH-CH,-t 2 Nale 

dil Nao4. 

Faiedel-Castseaetia! 

Giaterman-Koh eaeti om: 

RCOR RMgX 

Reactions uith Guiqnasd'a heage 

R-Mg-x to==o 

HCHO + RMGX >RCHOMX0R-CH-OH + MqloDX 

CHO 

R 

yetnR 
CHgcH-=N+ÇHsMg B 

C udlbyleting) 

>R-¢-oM,X Hg0 R-oH + Mg(o)X 

2CH-CH=CH-CHO 

RI 

RCHO+ R'MgXR-H-oMXt0 R-CH-oH t Mg(oH)X 
eR 

Hs0 RCoo tH 
Haot 
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Etyl Alc ohal do Mettyl Aleohal 
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CH ccoNHa 

NH 

HNO 

H CH, 
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NH3 

Br 

KOHY CH,NH 
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CHs 

CHato0H 

CH CH NH, cHHoH 

HNO 

NH 
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HNO 
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H,N 



fo 
Reasovinq 
Accoud e 0 ouing obiesw atom! 

Alkyl talder tt. ougl hala, 

Quegtions 

04. 

Ans Becaus e adkgl taider aie 
bon ds witf wates, molec uleg. 

Ang 

Q3. Sulpfuie acid 
aleoos wit KI 

haouh 3 

Jry Due 

p- duchlospbeneme 
0- and m 

o 

2. Gaignas d ueagarctr stoulA be haepatd un dea anfyd oy 

Condition s 
Ans Cain ad deagend aeart witk monttue to pe hydncakmy 

R- MaX + H-OH’ R-H + Mo Con) x 

Because Sutpfustic acid 

then onu diues it to I, 

to 

C-ce bond Jongtl 

C-ce bond 

OsqpnIL Chemigy 

C-c4 bom d Jengh 

-0CH3 

REASONI NG QUESTIONS DT|8|2023 

Ans! Becaue 

hot 

bu2 to bathal double 

Because NO, 9to 

ge ates ymme tay 

CRANC 

Conunest 

n CH,-Cl 

n 

ALcOHbLS, PHENbL aNd ErHERS -

wnable 

'mmuzci ble wr watee 

chloobeneeme 

moe 

chlooben2ene 

to fokm kydiege 

dusing Be 

KI to HI 

melting þolnt then 

3eactiom 

þaa 

bond chaaacte acquted by 

L&Ome 

ond 

acide han 03tho - metkoxy 
bheno). 

olectaon withdauoing 
electo seleaing 

and 



tAon p.tasþ tensd. 

o- wtsophenol 
Duo do ntamole culat hyda gen bonding 

Oxygen at oms 

mase. 

wate 

- nitaopieno 
moe ete am volable 

Jone bae - Jone pau depulio 

aleohole 

betwee 

moge ioluble n 

In þaoba nol 

acb one f comp a okle moleculoe 

tosahedeal onge. 
C-o-H bon d angle 

bon dmg 

mole cules 
Due to hydeng bom ding 
than ydocabons 

AleoRole comhas atively 

Aydengen 

butame 

Ans Due to 
than he 

ale 

kiyho bailimg bant 

Q9 The 

Watee 

Ans' 

Due to 
the hydst aMh om, 

Q7 lacpan ol 



Wortsheet on 
Aldehydes ketnes and (arbary:c ids 

61 Alehy des ave 
) stertc eMect n ketmes tun btulk al kyl gronp hindars 

Hhe eflect ap pach of nu cle aph ile 

Electom releasma effect- Jn eesmes, presente % taso 
groubdecrcase he +ve Charg m carbng 

and make it les reactve touerds nuele1 phile.. 

QD Artmat carbuxylic acid do not Under fridel tnt! 

reacton why ? 

maye veatdrve han kelmes, why 

’Because -COH group is deachvohng gup 

Rensoning ueshom nf 

the catalyst ACls also bondecl to carborylic goap. 

Pka valye of G-hitoobeszojc acd is loser han thut 

sf benz0ic qud give reason. 
wG (eteckn wt, dreata rd 

and stoabilisey the carb xy late anion md streng kien 

aod. cavoxylc 

BeceuSe - NU2 gSwp 

Carboxylc 

Becau Se 
more 

yesemating 

Charge 
where as 

aud is sronger than phenol 

ds persing 
stable than þheroxjde 

shucture of carborylate icn are 

yesn Can ce, 

ioy and neganve 

CxYgens in carboxy late m 

ne xyqen 

R5. hy 
benzaldehyde is 

in 

is lee3 reactye than 

phenox 

tousavds nucleophilic additon rea ctron 2 

xide lon. 

propasal 

The carbom aten olk cabonyl Goub of benzalde,de 

is less elecfo phitie tAan in bopahal due 



Q6 HC40 s more 

Q7. - y drgen of aldelydes and kefrnes is aucic ìn nate 

Ue to strmg electn wihdrawng offecl s, bmyl 

nd reson aNe stab} beahon of conjugte base 

28.Probanal is more rea ctive thn pnpan me 
addiion weatins. 

Due to steric hindrance and +I effect f turo methy 
ups in propanme, 

Elechophihe 6ubsh tuion n benzjc atid takes pla ce t 

meta pasitn 
Due to electem withdhaUng rap C EHG)- CaH,dereaje 

e- density at drtho + para position. 

are hrghet builng poiht then aNehyAes 
QIO. Carboxyic aetds ane 

Keten es and alcsils sk Cmparable n slecular mases 

’ Due to extensive 

mlecales thsugh interneeular hydrgen bond. 

cerbonyl group. 

in uclesphic 

acid ds ot gve charactethc rea chÝn of 

-’ Due to resrnance, 
reduced. 

electroplicity 

QI2. xjdation of ppah al 

BecauSe 

of carbonyl carbon it 

is easie sie than padbanaAe 

al dehyde have one- H-atem attach ed to Cavbyl 

o wlule kefenes have t H-atom attached to 

carbony! grp 



 l. nihne do es not tin der g0 fodet Cra 7t veucHm Why 2 

fom 

82-pke 

Reosoning questroms o Amines 

 ulst tuten ac ton 

a  alt A a nll, N acgine a foitie chag an o 

ahoun 

ai line 

On dnile olue do esnane, hu lbs paa ebko 
delocalied even he 

niiasen Natom ane 
Yn cttyH2 , 

duuity 
93.E thyl aie an 

leneuy 

+I 

Hhan 

& m e 

CzHs 

The diaoilm 

H-G - -- H-o-
lamie loa H band ith uato meleeuley as 

uale 

Aonat emary 

hau that f metylanunt 

bord 

4 

tN=N? 

05 ,altal shthalemid 

CzHs 

altt aranac anes a mee 

whas 

abylate 

-

annes 

(oret le 
siUed 

Qmines Cannot le 

arsnate amunes ane 
charse an he 

ami aromate amine 

anilis 

-

Aultiltn 

d jat al dauble bad charsct of auyf halides. 

mere 

Decais 

Bolulle 



Mechuanii mg 0agane 

Steþ|: Paoton ation e Al kene to 
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Step 3: 

H 
Ste 2: Nucleoptiic attack 

-C 

H 
1 

-C 

H,0 H’ H,0" 
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SN Me chanigm 

H 

3 

Ho 

attae k 

(3) SN Mecfanimm 

CH3 

HO 
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+ OH 

H 

H 

3 

H 

¢ Ho 

1 
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CH3 

C -C 
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H 

H 

(CH), COH 
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s a nucles philie binstecular 
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C -CH -o-H 44t fast CHg- CH-H 
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Solutions 

Question 1. 
The osmotic pressure of a solution is directly proportional to 
(a) the molecular concentration of the solute 
(b) the absolute temperature at a given concentration 
(c) the lowering of vapour pressure 
(d) all the above. 

Answer: (d) all the above. 

Question 2. 
Isotonic solution are the solutions having the same. 
(a) surface tension 
(b) concentration 
(c) osmotic pressure 
(d) viscosity 

Answer: (c) osmotic pressure 

Question 3. 
Which of the following is a colligative property? 
(a) osmotic pressure 
(b) boiling point 
(c) vapour pressure 
(d) electrical conductivity 

Answer: (a) osmotic pressure 

Question 4. 
Which of the following solutions have highest freezing point? 
(a) 0.1 M NaCl 
(b) 0.1 M BaCl2 
(c) 0.1 M Al2 (SO4)3 
(d) 0.1 M urea. 

Answer: (d) 0.1 M urea. 

Question 5. 
Which of the following 0.1 M aqueous solutions will have the lowest freezing point? 
(a) potassium sulphate 
(b) sodium chloride 
(c) urea 
(d) glucose 



Answer: (a) potassium sulphate 

Question 6. 
The mass of (COOH)2. 2H2O needed to prepare 500 ml of 0.1 molar solution is 
(a) 12.6 gm 
(b) 6.3 gm 
(c) 4.5 gm 
(d) 9.0 gm 

Answer: (b) 6.3 gm 

Question 7. 
Which of the following solutions has highest osmotic pressure? 
(a) 1 M NaCl 
(b) 1 M MgCl2 
(c) 1 M urea 
(d) 1M glucose. 

Answer: (a) 1 M NaCl 

Question 8. 
Which of the following solutions (in water) has highest boiling point? 
(a) 1 M NaCl 
(b) 1 M MgCl2 
(c) 1M Urea 
(d) 1 M glucose. 

Answer: (b) 1 M MgCl2 

Question 9. 
Which of the following aqueous solutions containing 10 g of solute in each case, has 
highest m.pt? 
(a) NaCl solution 
(b) KC1 solution 
(c) sugar solution 
(d) glucose solution. 

Answer: (c) sugar solution 

Question 10. 
Equal volumes of 0.1 M AgNO3 and 0.2 M NaCl solutions are mixed. The 
concentration of NO3– ions in mixture solution will be 
(a) 0.1 M 
(b) 0.05 M 



(c) 0.2 M 
(d) 0.15 M 

Answer: (b) 0.05 M 

 
Electrochemistry 

Question 1. 
Standard solution of KNO3 is used to make a salt bridge because 
(a) Velocity of K+ is greater than that of NO−3. 
(b) Velocity of NO−3 is greater than that of K+. 
(c) Velocity of both K+ and NO−3 are nearly same 
(d) KNO3 is highly soluble in water. 

Answer: (c) Velocity of both K+ and NO−3 are nearly same 

Question 2. 
For the electro-chemical cell: 
M| M+|| X–| X, E0M+,M = 0.44 V and E0x,x− = 0.33 V 
From the data one can deduce that 
(a) M+ X → M+ + X– is the spontaneous change 
(b) M+ + X– → M + X is the spontaneous reaction 
(c) Ecell = 0.77 V 
(d) Ecell = -0.77 V 

Answer: (b) M+ + X– → M + X is the spontaneous reaction 

Question 3. 
Galvanised iron sheets are coated with 
(a) Carbon 
(b) Copper 
(c) Zinc 
(d) Nickel 

Answer: (c) Zinc 

Question 4. 
How many coulombs are required for the oxidation of 1 mole of H2O to O2? 
(a) 1.93 × 105 C 
(b) 9.65 × 104 C 
(c) 3.86 × 105 C 
(d) 4.825 × 105 C 

Answer: (a) 1.93 × 105/sup> C 



Question 5. 
Rust is a mixture of 
(a) FeO and Fe (OH)3 
(b) FeO and Fe (OH)2 
(c) Fe2O3 and Fe (OH)3 
(d) Fe3O4 and Fe (OH)3 

Answer: (c) Fe2O3 and Fe (OH)3 

Question 6. 
The Standard electrode potentials for the half cell reactions are as follows 
Zn ? Zn2+ + 2e– [E° = 0.41 V] 
Fe ? Fe2+ + 2e– [E° = 0.76 V] 
(a) -0.35 V 
(b) 0.35 V 
(c) + 1.17 V 
(d) -1.17 V 

Answer: (b) 0.35 V 

Question 7. 
Standard electrode potential data are useful for understanding the suitability of an 
oxidant in a redox titration. Some half cell reactions and their standard potentials are 
given below: 
MNO–4 (aq) + 8H+ (aq) + 5e– → Mn2+ (aq) + 4H2O (1) E° = 1.51 V 
Cr2O72- (aq) + 14H+ (aq) + 6e– → 2 Cr3+ (aq) + 7H2O (1) E° = 1.38 V 
Fe3+- (aq) + e– ? Fe2+ (aq) E° = 0.77 V 
Cl2 (g) + 2e– ? 2Cl– (aq) E° = 1.40 V 
Identify the only incorrect statement regarding the quantitative estimation of aqueous 
Fe (NO3)2. 
(a) MnO−4 can be used in aqueous HCl. 
(b) Cr2O2−7 can be used in aqueous HCl. 
(c) MnO−4 can be used in aqueous H2SO4. 
(d) Cr2O2−7 can be used in aqueous H2SO4. 

Answer: (a) MnO−4 can be used in aqueous HCl. 

Question 8. 
The standard reduction potentials of Cu2+/Cu and Cu2+/Cu+ are 0.337 and 0.153 
respectively. The standard electrode potential of Cu+/Cu half cell is 
(a) 0.184 V 
(b) 0.827 V 
(c) 0.521V 
(d) 0.490 V 

Answer: (c) 0.521V 



Question 9. 
The standard reduction potentials of X, Y, Z metals are 0.52, -3.03, -1.18 respectively. 
The order of reducing power of the corresponding metals is: 
(a) Y > Z > X 
(b) X > Y > Z 
(c) Z > Y > X 
(d) Z > X > Y 

Answer: (a) Y > Z > X 

Question 10. 
Which of the following is not a good conductor? 
(a) Cu 
(b) NaCl (aq) 
(c) NaCl (molten) 
(d) NaCl(s) 

Answer: (d) NaCl(s) 

Chemical Kinetics 

Question 1. 
For a chemical reaction, X + 2Y → Z, if the rate of appearance of Z is 0.50 moles per 
litre per hour, then the rate of disappearance of Y is 
(a) 0.5 mol L-1 hr-1 
(b) 1.0 mol L-1 hr-1 
(c) 0.25 mol L-1 hr-1 
(d) cannot be predicted 

Answer: (b) 1.0 mol L-1 hr-1 

Question 2. 
For the reaction, NO2 (g) + CO (g) → NO (g), the correct expression for the rate of 
the reaction is 
(a) rate = −d[NO2]dt 
(b) rate = −d[CO2]dt 
(c) rate = d[NO2]−d[CO]dt 
(d) rate = d[CO2]dt 

Answer: (a) rate = −d[NO2]dt 

Question 3. 
The rate of a reaction is primarily determined by the slowest step. This step is called 
(a) rate determining step 
(b) activation step 



(c) reaction rate step 
(d) none of these. 

Answer: (a) rate determining step 

Question 4. 
The reaction of high molecularity are rare because 
(a) Many body collisions have a low probability. 
(b) Many body collisions are not favoured energetically. 
(c) Activation energy of many body collisions is very large 
(d) Very high concentration is required for such reactions. 

Answer: (a) Many body collisions have a low probability. 

Question 5. 
For a chemical reaction A → B, it is found that the rate of the reaction quardruples 
when the concentration of A is doubled. The rate expression for the reaction is, rate = 
k [A]n where the value of n is 
(a) 1 
(b) 2 
(c) 0 
(d) 3 

Answer: (b) 2 

Question 6. 
On increasing the temperature of the reacting system by 10° the rate of reaction 
almost becomes double. The most appropriate reason for this is that 
(a) Activation energy decreases by increases of temperature 
(b) The fraction of molecules having threshold energy increases 
(c) Collision frequency increases 
(d) The value of threshold energy decreases. 

Answer: (b) The fraction of molecules having threshold energy increases 

Question 7. 
The half-life period of any first order reaction 
(a) is half the specific rate constant 
(b) is always the same irrespective of the reaction 
(c) is independent of initial concentration 
(d) in directly proportional to initial concentration of reactants. 

Answer: (c) is independent of initial concentratio 



Question 8. 
The dimensions of rate constant of 2nd order reaction involves 
(a) concentration 
(b) concentration and time 
(c) time only 
(d) neither time nor concentration. 

Answer: (b) concentration and time 

Question 9. 
A zero order reaction A → Products, has rate constant 10-2 mole L-1 s-1. If a process 
is started with 10 moles of A in a one litre vessel, the number of moles of reactant 
after 10 minutes will be 
(a) 10 
(b) 5 
(c) 6 
(d) 4. 

Answer: (d) 4. 

Question 10. 
For which of the following reactions, the temperature coefficient is maximum? 
(a) A → B : Ea = 50 kJ 
(b) P → Q : Ea = 40 kj 
(c) X → Y : Ea = 60kJ 
(d) W → Z : Ea = 80kJ 

Answer: (d) W → Z : Ea = 80kJ 

 
d-and f-Block Elements 

Question 1. 
Which one of. the following metals is used as a catalyst in the Haber’s process? 
(a) Tungsten 
(b) Molybdenum 
(c) Chromium 
(d) iron containing Mo. 

Answer: (d) iron containing Mo. 

Question 2. 
When manganese dioxide is fused with KOH in air. It gives 
(a) potassium permanganate 
(b) potassium manganate 



(c) manganese hydroxide 
(d) Mn3O4. 

Answer: (b) potassium manganate 

Question 3. 
Whith metal has highest melting point? 
(a) Pt 
(b) W 
(c) Pd 
(d) Au. 

Answer: (b) W 

Question 4 
In KMnO4 oxidation number of Mn is 
(a) +2 
(b) + 4 
(c) + 6 
(d) + 7 

Answer: (d) + 7 

Question 5  

When KMn04 acts as oxidising agent in alkaline medium, the oxidation number of 
Mn decreases by 
(a) 1 
(b) 2 
(c) 3 
(d) 5. 

Answer: (c) 3 

Question 6  

The transition element with lowest atomic number is 
(a) Scandium 
(b) Titanium 
(c) Zinc 
(d) Lanthanum. 

Answer: (a) Scandium 



Question 7  

Which of the following oxides is amphoteric in nature? 
(a) NiO 
(b) ZnO 
(c) CoO 
(d) FeO 

Answer: (b) ZnO 

Question 8 
Which of the following oxides in acidic in nature? 
(a) CrO 
(b) Cr2O3 
(c) CrO3 
(d) CrO2 

Answer: (c) CrO3 

Question 9  

If two compounds have the same crystal structure and analogous formula, they are 
called 
(a) Isomers 
(b) Isotopes 
(c) Isobars 
(d) Isomorphous. 

Answer: (d) Isomorphous. 

Question 10 
Which of the following would be diamagnetic? 
(a) Cu2+ 
(b) Ni2+ 
(c) Cd2+ 
(d) Ti3+. 

Answer: (c) Cd2+ 

Coordination Compounds 

Question 1. 
The oxidation number of Cr in a [Cr(NH3)2F4]– complex is 
(a) II 
(b) III 



(c) IV 
(d) VI. 

Answer: (b) III 

Question 2. 
The formula of potassium dicyanobis (oxalato) nickelate (II) is 
(a) K4[Ni(CN)(Ox)2] 
(b) K3[Ni2 (CN)2 (Ox)2] 
(c) K4[Ni(CN)2(Ox)2] 
(d) K2[Ni(CN)2(Ox)2] 

Answer: (c) K4[Ni(CN)2(Ox)2] 

Question 3. 
The name of [Co(NH2)3 (NO2)3] is 
(a) T.initrotriamminecobalt(III) 
(b) Trinjtrotriamminecobalt(II) 
(c) Trirtitrotriamjninecobalt (III) ion 
(d) TrinitrotnamminecobaHate (III). 

Answer: (a) T.initrotriamminecobalt(III) 

Question 4. 
The co-ordination number of cobalt in the complex [Co(en)2Br2]Cl2 is 
(a) 4 
(b) 6 
(c) 5 
(d) 2. 

Answer: (b) 6 

Question 5. 
The number of halide ions in [Pt(NH3)3Cl3Br]Cl will be 
(a) 4 
(b) 3 
(c) 2 
(d 1. 

Answer: (d) 1. 

Question 6. 
K3[Al(C2O4)3] is called 
(a) Potassium alumino oxalate 
(b) Potassium aluminium (III) trioxalate 
(c) Potassium trioxalato aluminate (III) 
(d) Potassium tris (oxalato) aluminium. 



Answer: (c) Potassium trioxalato aluminate (III) 

Question 7. 
The cation that does not form an ammine complex with excess of ammonia is 
(a) Ag+ 
(b) Al3+ 
(c) Cu2+ 
(d) Cd2+ 

Answer: (b) Al3+ 

Question 8. 
EDTA combines with cations to form 
(a) chelates 
(b) clathrates 
(c) non-stoichiometric compounds 
(d) polymers. 

Answer: (a) chelates 

Question 9. 
One among the following is an example of hexadentate ligands 
(a) 2,2-bipyridyl 
(b) ethylenediammine tetra acetate ion 
(c) dimethyl glyoxime 
(d) Tetracarbonyl nickel. 

Answer: (b) ethylenediammine tetra acetate ion 

Question 10. 
One among the following is not an organometallic compound 
(a) Trimethylboron 
(b) Trimethyl aluminium 
(c) Trimethoxy titanium chloride 
(d) Tetracarbonyl nickel. 

Answer: (c) Trimethoxy titanium chloride 

Haloalkanes and Haloarenes 

Question 1. 
The most reactive nucleophile among the following is 
(a) CH3O– 
(b) C6H5O– 



(c) (CH3)2CHO– 
(d) (CH3)3 CO– 

Answer: (a) CH3O– 

 

Question 2. 
CH3CH2CHCl CH3 obtained by chlorination of n-butane, will be 
(a) meso-form 
(b) racemic mixture 
(c) d-form 
(d) 1-form 

Answer: (b) racemic mixture 

Question 3. 
In Friedel-Crafts synthesis of toluene, reactants in addition to anhydrous AlCl3 are: 
(a) C6H6 + CH4 
(b) C6H6 + CH3Cl 
(c) C5H5Cl + CH3Cl 
(d) C6H5/sub>Cl + CH4 

Answer: (b) C6H6 + CH3Cl 

Question 4. 
SN1 reaction of alkyl halides leads to 
(a) retention of configuration 
(b) racemisation 
(c) inversion of configuration 
(d) none of these. 

Question 5. 
Nucleophilieity order is correctly represented by 

 

Answer: (c) 



Question 6. 
Which of the following are arranged in the decreasing order of dipole moment? 
(a) CH3Cl, CH3Br, CH2F 
(b) CH3Cl, CH3F, CH3Br 
(c) CH3Br, CH3Cl, CH3F 
(d) CH3Br, CH3F, CH3Cl 

Answer: (b) CH3Cl, CH3F, CH3Br 

Question 7. 
Which of the following is a free radical substitution reaction? 

 
(d) CH3CHO + HCN → CH3CH (OH) CN 

Answer: (a) 

Question 8. 
The reactivity order of halides for dehydrogenation is 
(a) RF > RCl > RBr > RI 
(b) RI > RBr > RCl > RF 
(c) RI > RCl > RBr > RF 
(d) RF > RI > RBr > RCl 

Answer: (b) RI > RBr > RCl > RF 

Question 9. 
The addition of HBr is easiest with 
(a) CH2 = CHCl 
(b) ClCH = CHCl 
(c) CH3-CH = CH2 
(d) (CH3)2C = CH2 

Answer: (d) (CH3)2C = CH2 



Question 10. 
Among the following compounds, the decreasing order of reactivity towards 
electrophilic substitution is 

 
(a) III > I > II > IV 
(b) IV > I > II > III 
(c) I > II > III > IV 
(d) II > I > III > IV 

Answer: (a) III > I > II > IV 

Alcohols, Phenols and Ethers  

Question 1. 
Among the following compounds, strongest acid is 
(a) H-C = C-H 
(b) C6H6 
(c) C2H6 
(d) CH3OH 

Answer: (d) CH3OH 

Question 2. 
1-Propanol and 2-propanol can be best distinguished by 
(a) Oxidation with KMnO4 followed by reaction with Fehling solution? 
(b) Oxidation with acidic dichromate followed by reaction with Fehling solution. 
(c) Oxidation by heating with copper followed by reaction with Fehling solution. 
(d) Oxidation with cone. H2SO4 followed by reaction with Fehling solution. 

Answer: (c) Oxidation by heating with copper followed by reaction with Fehling 
solution. 

Question 3. 
The compound which gives the most stable carbonium ion on dehydration is 
(a) (CH3)2CHCH2OH 
(b) (CH3)3COH 
(c) CH3CH2CH2CH2OH 
(d) CH3CH OH CH2 CH3 

Answer: (b) (CH3)3COH 



Question 4. 
In the following compounds: 

 
The order of acidity is 
(a) III > IV > I > II 
(b) I > IV > III > II 
(c) II > I > III > IV 
(d) IV > III > I > II 

Answer: (d) IV > III > I > I 

Question 5. 
In CH3 CH2 OH, the bond that undergoes heterolytical change most readily is 
(a) C-C 
(b) C-O 
(c) C-H 
(d) O-H 

Answer: (d) O-H 

Question 6. 
Phenol reacts with Br2 in CS2 at low temperature to give 
(a) o-Bromophenol 
(b) o-and p-promophenols 
(c) p-Bromophenol 
(d) 2, 4, 6Tribromophenol 

Answer: (b) o-and p-promophenols 

Question 7. 
In the reaction of phenol with CHCl3 and aqueous NaOH at 343 K, the electrophile 
attacking the ring is: 
(a) CHCl3 
(b) CHCl2 
(c) CCl2 
(d) COCl2 

Answer: (c) CC 

Question 8. 
Which of the following is most acidic? 
(a) Phenol 



(b) Benzyl alcohol 
(c) m-chlorophenol 
(d) cyclohexanol 

Answer: (c) m-chlorophenol 

Question 9. 
The correct order of boiling points for primary (1°), Secondary (2°) and Tertiery (3°) 
alcohols is 
(a) 1° > 2° > 3° 
(b) 3° > 2° > 1° 
(c) 2° > 1° > 3° 
(d) 2° > 3° > 1° 

Answer: (a) 1° > 2° > 3° 

Question 10. 
When Phenol is distilled with zinc dust, it gives 
(a) Benzene 
(b) Toluene 
(c) Benzaldehyde 
(d) Benzoic acid 

Answer: (a) Benzene 

  
Aldehydes, Ketones, and Carboxylic Acids 

Question 1. 
Which of the following cannot reduce Fehling’s solution? 
(a) Formic acid 
(b) Acetic acid 
(c) Formaldehyde 
(d) Acetaldehyde 

Answer: (b) Acetic acid 

Question 2. 
Which of the following acids does not form anhydride? 
(a) Formic add 
(b) Acetic acid 
(c) Propionic add 
(d) n-butyric acid 

Answer: (a) Formic add 



Question 3. 
The acid which does not contain-COOH group is 
(a) Ethanoic acid 
(b) Lactic acid 
(c) Picric add 
(d) Palmitic acid 

Answer: (c) Picric add 

Question 4. 
Trans-esterification is a reaction between 
(a) two ester molecules 
(b) alcohol and carboxylic acid 
(c) alcohol and ether 
(d) alcohol and ester. 

Answer: (d) alcohol and ester. 

Question 5. 
Acetone on heating with ammonia produces 
(a) Acetaldehyde 
(b) Diacetone alcohol 
(c) Diacetoneamine 
(d) Hydrobenzamide 

Answer: (c) Diacetoneamine 

Question 6. 
Methyl ketones are usually characterised through 
(a) Tollen’s reagent 
(b) Iodoform test 
(c) Schiff’stest 
(d) Benedict solution test. 

Answer: (b) Iodoform test 

Question 7. 
Which of the following reagents can be used to prepare ketone from acid chloride? 
(a) Grignard’s reagent 
(b) LiAlH4 
(c) Dimethyl cadmium 
(d) Cadmium chloride 

Answer: (c) Dimethyl cadmium 



Question 8. 
HVZ reaction is used to prepare 
(a) ß-haloacid 
(b) α-haloacid 
(c) α, ß-unsaturated add 
(d) None of these 

Answer: (b) α-haloacid 

Question 9. 
An alkene C7H14 on reductive ozonolysis gives an aldehyde with formula C3H6O 
and and a ketone. The ketone is 
(a) 2-butanone 
(b) 2-pentanone 
(c) 3-pentanone 
(d) propanone 

Answer: (a) 2-butanone 

Question 10. 
Acetaldol is a condensation product of 
(a) two molecules of ethanal 
(b) two molecules of propanone 
(c) ethanal and methanal 
(d) ethanal and propanone. 

Answer: (a) two molecules of ethanal 

 
Amines 

Question 1. 
Which of the following does not react with Hinsberg reagent? 
(a) Ethylamine 
(b) (CH3)2NH 
(c) (CH3)3N 
(d) Propan-2-amine 

Answer: (c) (CH3)3N 

Question 2. 

 
above sequence, Z is 
(a) Cyanoethane 



(b) Ethanamide 
(c) Methanamine 
(d) Ethanamine 

Answer: (d) Ethanamine 

Question 3. 
Oxidation of aniline with K2Cr2O7/H2SO4 gives 
(a) phenylhydroxylamine 
(b) p-benzoquinone 
(c) nitrosobenzene 
(d) nitrobenzene 

Answer: (b) p-benzoquinone 

Question 4. 
Which of the following amines can exhibit enantiomerism? 
(a) Benzeamine 
(b) 2-Butanamine 
(c) 2-Propanamine 
(d) 2-Methyl-propanamine. 

Answer: (b) 2-Butanamine 

Question 5. 
Which of the following: when heated with a mixture of ethanmine and alcoholic 
potash gives ethyl isocyanide? 
(a) 2-chloropropane 
(b) 2,2-dichloropropane 
(c) trichloromethane 
(d) tetrachloromethane 

Answer: (c) trichloromethane 

Question 6. 
Which of the following pair of species will yield carbylamine? 
(a) CH3CH2Br and KCN 
(b) CH3CH2Br and NH3 (excess) 
(c) CH3CH2Br and AgCN 
(d) CH3CH2NH2 and HCHO 

Answer: (c) CH3CH2Br and AgCN 

Question 7. 
Which one of the following methods is neither meant for the synthesis nor for 



separation of amines? 
(a) Hinsberg method 
(b) Hoffmann method 
(c) Wurtz reaction 
(d) Curticus reaction 

Answer: (c) Wurtz reaction 

Question 8. 
C6H5CONHCH3 can be converted into C6H5CH2NHCH3 by 
(a) NaBH4 
(b) H2-Pd/C 
(c) LiAlH4 
(d) Zn-Hg/HCl 

Answer: (c) LiAlH4 

Question 9. 
C6H5N+2 Cl– + CuCN → C6H5CN + N2 + CuCl. The above chemical reaction is 
associated with which of the following name: 
(a) Balz Schiemen 
(b) Gattermann 
(c) Shimonini 
(d) Sandmeyer. 

Answer: (d) Sandmeyer. 

Question 10. 
The reaction of aniline with benzoyl chloride gives 
(a) Benzoin 
(b) Benzanilide 
(c) Benzalaniline 
(d) Benzamide 

Answer: (b) Benzanilide 

Biomolecules 

Question 1. 
The number of tripeptide formed by 3 different amino acids. 
(a) Three 
(b) Four 
(c) Five 
(d) Six. 



Answer: (d) Six. 

Question 2. 
The functional group which is found in amino acids is 
(a) COOH 
(b) -NH2 
(c) -CH3 
(d) both (a) and (b). 

Answer: (d) both (a) and (b). 

Question 3. 
The vitamins absorbed from intestine along with fats are 
(a) A and D 
(b) A, B 
(c) A, C 
(d) D, B 

Answer: (a) A and D 

Question 4. 
Which amino acids is a chiral? 
(a) Alanine 
(b) Valine 
(c) Proline 
(d) Histidine 
(e) none of these. 

Answer: (e) none of these. 

 

Question 5. 
Which of the following biomolecules is insoluble in water? 
(a) a-Keratin 
(b) haemoglobin 
(c) ribonuclease 
(d) adenime 

Answer: (a) a-Keratin 

 



Question 6. 
The protein responsible for blood clotting is 
(a) Albumins 
(b) Globulins 
(c) Fibroin 
(d) Fibrinogen 

Answer: (d) Fibrinogen 

 

Question 7. 
Which one of them is not a protein? 
(a) Wool 
(b) Nail 
(c) Hair 
(d) DNA 

Answer: (d) DNA 

 

Question 8. 
The helical structure of protein is stabilized by: 
(a) Peptide band 
(b) Dipeptide band 
(c) Hydrogen bands 
(d) vander Waal’s forces 

Answer: (c) Hydrogen bands 

 

Question 9. 
Which of the following has a branched chain structure 
(a) Amylopectin 
(b) Anylose 
(c) Cellulose 
(d) Nylon 

Answer: (a) Amylopectin 

 



Question 10. 
Glucose reacts with acetic anhydride to form 
(a) Monoacetate 
(b) Tetraacetate 
(c) Penta-acetate 
(d) Hexa-acetate 

Answer: (c) Penta-acetate 

 

 

 



































































































 



 

 

CBSE 

Additional Practice Questions 
 Subject: Chemistry Theory (043)  

Class: XII 2023-24 
Max. marks: 70       Time: 3 hours 

General Instructions: 
(a) There are 33 questions in this question paper with internal choice.  
(b) SECTION A comprises 16 multiple -choice questions carrying 1 mark each.  
(c) SECTION B comprises 5 short answer questions carrying 2 marks each.  
(d) SECTION C comprises 7 short answer questions carrying 3 marks each.  
(e) SECTION D comprises 2 case - based questions carrying 4 marks each.  
(f) SECTION E comprises 3 long answer questions carrying 5 marks each.  
(g) All questions are compulsory.  
(h) Use of log tables and calculators is not allowed. 
 

Section A 
The following questions are multiple -choice questions with one correct answer. Each question 

carries 1 mark. There is no internal choice in this section. 
 

1 Sunita set up three cells as shown below: 

 
 
She applied external potential in all the three cells. The potential is increased slowly, 
till the opposing voltage reaches the value of 1.1 V.  



 

 

 
Which of the following statements is INCORRECT? 
(a) Electrons flow from Zn rod to Cu rod hence current flows from Cu to Zn in case (P). 
(b) The chemical reaction takes place in case (Q) till the opposing voltage reaches 1.1 
V. 
(c) Zinc is deposited at the zinc electrode and copper dissolves at copper electrode in 
case (P). 
(d) Electrons flow from Cu to Zn and current flows from Zn to Cu in case (R). 
 

2 Two compounds M and N have the general formula CnH2nO but different structural 
formulae.  
i) Compound N belongs to that homologous series where the first member contains 3 
carbon atoms. 
ii) Compound M reacts with one equivalent of monohydric alcohol in the presence of 
dry hydrogen chloride to yield a hemiacetal. 
 
Identify the homologous series to which compounds M and N belong to?  
(a) Both the compounds are aldehydes. 
(b) Compound M is an aldehyde and compound N is a ketone. 
(c) Both the compounds are ketones. 
(d) Compound N is an aldehyde and compound M is a ketone. 
 

3 During a quiz competition, team A and team B have to answer a tie question on the 
characteristics of RNA. 
Their responses are as follows: 

Name Team Response 
Adrika A Different RNA molecules of a cell are involved in the synthesis of 

proteins. 
Shaakho A The single-stranded helix of RNA folds upon itself to form the 

secondary structure. 
Rounak B The C-2 atom of the pentose sugar for a ribose nucleotide 

contains an -OH group. 
Ritama B The message for the synthesis of a particular protein is present 

only in the RNA. 
 
What is the expected result of the quiz and why? 
(a) Team A wins the quiz as both the responses are correct. 
(b) Team B wins the quiz as both the responses are correct. 
(c) Team A loses the quiz as Adrika's response is incorrect. 
(d) Team B loses the quiz as Rounak's response is incorrect. 
 



 

 

4 What will be the change in the hybridisation of C when a nucleophile attacks the 
electrophilic centre of the carbonyl group? 
(a) sp2 to sp 
(b) sp3 to sp2 
(c) sp3 to sp 
(d) sp2 to sp3 

5 Four compounds, CH3Cl, CH3Br, C2H5Br and C3H7I are represented by the letters M, N, 
O and P in the table below (in random order). The boiling points are also given on the 
table. 

Boiling points(BP) -24.2°C 38°C 3.56°
C 

101.6°C 

Compound M N O P 
 
Which of the four compounds does 'N' most likely represent? 
(a) CH3Cl 
(b) CH3Br 
(c) C2H5Br 
(d) C3H7I 

6 Study the graph given below. 

 
 
Based on the graph given, which element will MOST LIKELY be involved in the 



 

 

following reaction? 
 
Metal + conc. sulphuric acid   Metal sulphate + sulphur dioxide + water 
(a) Cu 
(b) Co 
(c) Ti 
(d) Zn 

7 The table given below shows the results of three experiments on the rate of the 
reaction between compounds P and Q at a constant temperature. 

Experiment The initial concentration 
of P (mol dm-3) 

The initial concentration 
of Q (mol dm-3) 

Initial rate 
(mol dm-3 s-1) 

1 0.1 0.2 1.10 x 10-4 
2 0.3 0.2 9.91 x 10-4 

3 0.3 0.1 4.96 x 10-4 
Based on the data, what will be the rate equation for the reaction between P and Q?  
(a) k[P]2[Q] 
(b) k[P][Q]2 
(c) k[P][Q] 
(d) k[P] 

8 The table below shows the KH values for some gasses at 293 K and at the same 
pressure. 

KH values 
(kbar) 

144.97 69.16 76.48 34.86 

Gas Heliu
m 

Hydrogen Nitrogen  Oxygen 

In which of the following are the gases arranged in their decreasing order of solubility 
(from left to right)? 
(a) Helium > Nitrogen > Hydrogen > Oxygen 
(b) Hydrogen > Helium > Nitrogen > Oxygen 
(c) Nitrogen > Hydrogen > Oxygen > Helium 
(d) Oxygen > Hydrogen > Nitrogen > Helium 

9 Sampriti took 4 acids. Help her to arrange the acids from left to right, in the increasing 
order of their acidity: 
2, 4, 6 - Trinitrophenol, acetic acid, phenol, and benzoic acid. 



 

 

(a) 2, 4, 6 - Trinitrophenol, acetic acid, benzoic acid, phenol 
(b) phenol, acetic acid, benzoic acid, 2, 4, 6 - Trinitrophenol 
(c) 2, 4, 6 - Trinitrophenol, benzoic acid, acetic acid, phenol 
(d) phenol, benzoic acid, acetic acid, 2, 4, 6 – Trinitrophenol 

10 An archeologist found that the percentage of carbon-14 in a wooden artifact was 20% 
of what carbon-14 would have been in the wood when it was cut from the tree. 
 
What would be the approximate age of this wooden artifact? 
(Given the half-life of carbon-14= 5730 years) 

(a) 5,790 years 
(b) 12,060 years 
(c) 13,300 years 
(d) 38,000 years 

11 Sourima was having a severe headache. She took a medicine to relieve her pain. The 
medicine is industrially prepared by: 
(a) mononitration of phenyl methanoate 
(b) acetylation of salicylic acid in presence of an acid 
(c) hydrogenation of anisole with Br2 in ethanoic acid 
(d) nitration of anisole with a mixture of concentrated sulphuric and nitric acids  

12 Which of the following options give the correct arrangement of the atomic radii of the 
3d, 4d, and 5d transition series of elements? 
(a) atomic radii of 3d < atomic radii of 4d < atomic radii of 5d 
(b) atomic radii of 3d < atomic radii of 4d ≈ atomic radii of 5d  
(c) atomic radii of 3d ≈ atomic radii of 4d > atomic radii of 5d  
(d) atomic radii of 3d > atomic radii of 4d > atomic radii of 5d 

13 Two statements are given below - one labelled Assertion (A) and the other labelled 
Reason (R). 
Assertion (A): 2-Methoxy-2-methyl propane reacts with hydrogen iodide to form 
methyl alcohol and 2-Iodo-2-methylpropane. 
Reason (R): The reaction given in (A) follows SN2 mechanism. 
Which of the following is correct? 
(a) Both A and R are true, and R is a correct explanation of A. 
(b) Both A and R are true, but R is not the correct explanation of A. 
(c) A is true, but R is false. 
(d) A is false, but R is true. 

14 Two statements are given below - one labeled Assertion (A) and the other labeled 
Reason (R). 
Assertion (A): In acetaldehyde, the carbonyl carbon acts as a Lewis acid and the 
carbonyl oxygen acts as a Lewis base. 



 

 

Reason (R): Carbonyl compounds have substantial dipole moments. 
Which of the following is correct? 
(a) Both A and R are true, and R is a correct explanation of A. 
(b) Both A and R are true, but R is not the correct explanation of A. 
(c) A is true, but R is false. 
(d) A is false, but R is true. 

15 Two statements are given below - one labelled Assertion (A) and the other labelled 
Reason (R). 
Assertion (A): Denaturation of protein does not change the primary structure of 
proteins. 
Reason (R): The bonding between the carbon and hydrogen atoms during 
denaturation of proteins remains intact. 
Which of the following is correct? 
(a) Both A and R are true, and R is the correct explanation of A. 
(b) Both A and R are true, but R is not the correct explanation of A. 
(c) A is true, but R is false. 
(d) A is false, but R is true. 

16 Two statements are given below - one labelled Assertion (A) and the other labelled 
Reason (R). 
Assertion (A): Copper does not form copper (II) sulphate on reaction with dil. 
sulphuric acid. 
Reason (R): The standard potential for Cu+2|Cu electrode is negative. 
Which of the following is correct? 
(a) Both A and R are true, and R is a correct explanation of A. 
(b) Both A and R are true, but R is not the correct explanation of A. 
(c) A is true, but R is false. 
(d) A is false, but R is true. 

Section B 
This section contains 5 questions with internal choice in one question. The following questions 

are very short answer type and carry 2 marks each. 
 



 

 

17 Given below is a graph of concentration of reactant vs time for a reaction. 

 
(a) Based on the graph above draw a rate of reaction vs concentration of reactant 
graph for the same reaction. 
(b) What will be the order of this reaction? Justify. 

18 'Colligative properties help in determining the molar masses of the solutes.' 
The method based on which colligative property is preferred over others for 
determining molar masses of biomolecules and why? 
 

19 In which of the two compounds CH3CH2CH2Cl or C6H5Cl will the C-Cl bond be longer? 
Why?                                

20 Correctly match the items in the 'Reactants' column with those in the 'Product' 
column. 
 

Reactants Products 
(a) Cyclohexene heated in the presence of KMnO4 and 
H2SO4 

(i) Butanal 

(b) Propanenitrile hydrolysed after reduction in the 
presence of stannous chloride and hydrochloric acid 

(ii) 2-Chloro-2-
phenylacetic acid 

 (iii) Adipic acid 
 (iv) Propiophenone 

 
OR 

Aqueous hydrogen cyanide is allowed to react separately with propanone and ethanal. 
In which case will the rate of reaction be faster and why? 

21 Glucose does not give a positive result with the Schiff's reagent in the Schiff's test. 
Based on the above information 
(a) Give a reason for the observation. 
(b) What type of carbonyl group is present in a glucose molecule? 



 

 

 

Section C 
This section contains 7 questions with internal choice in one question. The following questions 

are short answer type and carry 3 marks each 
 

22 A metal (M) forms two different compounds O and P with two different ligands. Ligand 
present in compound O is Cl- and that in compound P is CN-. The metal M has 4 
electrons in the d orbital. Complete the table given below based on the above 
information: 
 

 Compound 
O 

Compound 
P 

Field strength of the ligands   

Electronic configuration for metal M in the complex   

Type of complex that will be formed(High spin/low 
spin) 

  
 

23 Abhisrija arranged two setups P and Q as shown below. 

 
Both experiments are carried out at 25°C. 
 
(a) Name the current carriers in setup P and Q. 
(b) What is the effect of an increase in temperature on the conductivity of NaCl 
solution and Cu wire? 
(c) What happens to the chemical composition of NaCl and Cu wire when current is 
passed through both setups for a prolonged period of time? 

24 Draw the structure of: 



 

 

(a) 3-Methylphenol 
(b) 2,4,6-Trinitrophenol 
(c) Benzene-1,3-diol 

25 (a) If acetaldehyde, propane, propanone, acetic acid, and ethyl alcohol are arranged in 
the increasing order of their boiling points, which two compounds are expected to be 
at the third and the fourth position? 
(b) The resonance structures of the carboxylic acid group are shown below, which of 
them is the most stable and why? 

 
26 (a) Write a balanced equation for the reaction between glucose and hydrogen cyanide. 

What inference can we draw from it? 
 
(b) Samta reacted glucose with acetic anhydride. Will the reaction help her to 
determine the number of secondary alcoholic groups and the number of primary 
alcoholic groups that are present in a glucose molecule? Justify your answer. 

27 Three sets of pairs (i) and (ii) of SN1 reactions are given below. 
For each set of reactions state which reaction (i) or (ii) is expected to be slower? 
Justify your answer. 
(a) (i) (CH3)3CCl + CH3CH2O-  (CH3)3COCH2CH3 +Cl- [In presence of ethanol] 
(ii) (CH3)3CCl + 2 CH3CH2O- (CH3)3COCH2CH3 +Cl- [In presence of ethanol] 
(b) (i) (CH3)3CCl + H2O  (CH3)3COH + HCl 
(ii) (CH3)3CBr + H2O  (CH3)3COH + HBr 
(c)(i) (CH3)3CCl + H2O  (CH3)3COH + HCl 
(ii) C6H5Cl + H2O  C6H5OH + HCl 

28 (a) Write any four methods to increase the rate of a reversible reaction in the forward 
direction. 
(b) What is the unit for rate of reaction in SI units? 



 

 

Section D 
The following questions are case -based questions. Each question has an internal choice and 

carries 4 marks. 
 

29 One of the most distinctive properties of transition metal complexes is their wide 
range of colours. This means that some of the visible spectrum is being removed 
from white light as it passes through the sample, so the light that emerges is no 
longer white. The colour of the complex is complementary to that which is absorbed. 
The complementary colour is the colour generated from the wavelength left over; for 
example, if green light is absorbed by the complex, the complex appears red. 
The colour of a co-ordination compound depends on two factors: 
- presence of ligands: For example, anhydrous CuSO4 is white, but CuSO4.5H2O is blue 
in colour.  
- influence of ligands: If ligands like 'en' are added to  [Ni(H2O)6 ]2+ in the molar 
ratios en: Ni, 1:1, 2:1, 3:1 a series of reactions and their associated colour changes 
occur. 
(a) Give an example of another complex that shows properties similar to those 
shown in the compound of Cu mentioned above. 
What is the geometry of the central metal atom of this complex? 
(b) What is the type of ligand added above to [Ni(H2O)6 ]2+ to demonstrate the 
influence of ligand on colours of complex compounds? 
(c) Complete the table given below: 

en:N
i 

Colour absorbed 

2:1  

3:1  
 
OR 
 

en:N
i 

Formula of the ion formed 

1:1  

3:1  
 

30 Conductivity measurements are used routinely in many industrial and 
environmental applications as a fast, inexpensive and reliable way of measuring the 
ionic content in a solution. 



 

 

For example, the measurement of conductivity is a typical way to monitor and 
continuously trend the performance of water purification systems. 
In many cases, conductivity is linked directly to the total dissolved solids (TDS). High 
quality deionized water has a conductivity of about 5 × 10-6 S/m at STP, typical 
drinking water is in the range of 0.02–0.08 S/m, while sea water is about 5 S/m. 
 
According to research, the TDS in a sample of fresh water can be calculated as TDS 
(mg/L) = 104 × 0.65 × conductivity (S/m). 
 
The conductivity of a sample of water taken from a borewell is given as 0.13 S/m at 
STP. 
A conductivity cell is created using the water above. The resistance of the cell is 
found to be 10 ohms. 
(a) What is the cell constant of the cell given above? 
(b) What is the amount of TDS in the sample of water taken?  
(c) According to some studies TDS of 250 mg/L represents a good source of drinking 
water. What would the conductivity of such a sample of water be? If such water was 
made by diluting the sample of water given above, what would be the resistance of a 
conductivity cell made using that?  
OR 

If the resistance of a cell made from diluting the sample of water taken above was 
found to be 79 ohms, calculate the TDS of the new sample. 

Section E 
The following questions are long answer type and carry 5 marks each. All questions have an 

internal choice. 
 

31 Answer any five questions with respect to the series of ions given below: 
Sc+3, Ti+4, V+4, V+2, Cr+2, Fe+3, Ni+2,Cu+2, Zn+2 
 
(a) Which of these ions are isoelectronic? 
(b) Why do Sc+3, Ti+4, and Zn+2 form colourless aqueous solution? 
(c) Which ion(s) from the list is/are not transition element(s) and why? 
(d) Cr forms two types of oxides - Cr+2 and Cr+3. Which of them is expected to turn 
red litmus blue? 
(e) Arrange the following ions in the increasing order of their magnetic moments: 
 Sc+3, V+2, V+4, Ni+2. 
(f) Why are alloys mostly prepared from transition metals? 
(g) Which ion can also has a +1 oxidation state? 



 

 

 
[Atomic number of: Sc =21, Ti =22, V =23, Cr=24, Fe=26, Ni=28, Cu=29, Zn=30]  

32 The following table contains osmotic pressure data for three compounds dissolved 
in various solvents. 
 
 

Compound Concentration, C (g/L) Osmotic pressure (atm) 
Cellulose 12.5 0.0021 
Protein 28.5 0.0026 
Haemoglobin 5 0.0018 

 
(R = 0.083 L bar mol-1 K-1) 
 
(a) If the concentration of protein is doubled keeping all other variables constant, 
what will be the osmotic pressure of the new solution? 
(b) When one litre of cellulose solution was heated to 315 K, its osmotic pressure 
changed to 0.00248 atm. What is the molecular mass of the cellulose in the solution? 
(c) A solution of 10 g of protein in a litre of solvent was found to be isotonic to the 
haemoglobin solution given above in the table, at the same temperature. If the 
molecular weight of the protein is 130,000 g/mol, what is the molecular weight of 
haemoglobin. 
OR 

The relation between the osmotic pressure of three solutions A, B, and C is:  
πB < πC 
πC > πA 
π A> πB 
The three solutions have the same molarity and are at the same temperature. 
(a) For which of the solutions is the value of 'i' expected to be the greatest? Give a 
reason. 
 
(b) Which of the solutions is MOST LIKELY to be glucose, potassium sulphate, and 
sodium chloride? 
 
(c) Which of the solutions is expected to give a vapour pressure-mole fraction graph 
similar to that of an acetone-chloroform mixture? Give reason. 

33 The compound C6H5NHCOCH3 is obtained when compound A reacts with acetic 
anhydride in presence of pyridine. This compound A does not undergo Friedel-Crafts 
reaction. 
(a) Write the reaction showing the formation of C6H5NHCOCH3 from compound A. 
(b) The pH of the aq. solution of A is less than 7. Is this statement true? Give reason.  
(c) State what type of functional group can be introduced into compound A, that will:  
      (i) increase the pH of the aqueous solution 



 

 

      (ii) decrease the pH of the aqueous solution 
(d) What do you observe when compound A reacts with bromine water at room 
temperature? 
 

OR 

 
Parul was given two test tubes. One of the test tubes contained ethyl amine and the 
other contained aniline. To distinguish between the two compounds, she adds a 
reagent X to both the test tubes. She observes that in only one of the test tubes a 
yellow dye is formed. 
 
(a) Identify the reagent X. 
(b) Describe how this reagent is prepared and give a reason why it is not readily 
available in a laboratory.  
(c) Which of the two compounds forms the yellow dye?  
(d) Draw the structure of the yellow dye formed. 

  
 



 

 

CBSE 

Additional Practice Questions - Marking Scheme 
Subject: Chemistry Theory (043)  

Class: XII 2023-24 
 

Section A 

1 (c) Zinc is deposited at the zinc electrode and copper dissolves at copper electrode 
in case (P). 

2 (b) Compound M is an aldehyde and compound N is a ketone. 

3 (a) Team A wins the quiz as both the responses are correct. 

4 (d) sp2 to sp3 

5 (c) C2H5Br 

6 (a) Cu 

7 (a) k[P]2[Q] 

8 (d) Oxygen > Hydrogen > Nitrogen > Helium 

9 (b) phenol, acetic acid, benzoic acid, 2, 4, 6 - Trinitrophenol 

10 (c) 13,300 years 

11 (b) acetylation of salicylic acid in presence of an acid 

12 (b) atomic radii of 3d< atomic radii of 4d ≈ atomic radii of 5d  

13 (c) A is true, but R is false. 

14 (a) Both A and R are true, and R is a correct explanation of A. 

Recommended resource book to practice such new Qs (link here)



 

 

15 (b) Both (A) and (R) true but (R) is not the correct explanation of (A). 

16 (c) A is true, but R is false. 

Section B 

17 (a) 1 mark for the correct graph: 
 

  
(b) The rate of the reaction is independent of the concentration of the reactant. 
Therefore, the reaction is a zero-order reaction. [1 mark] 

18 The method based on osmotic pressure is preferred over others for determining 
molar masses of biomolecules. 
 
It is preferred for biomolecules as the pressure measurement is done around room 
temperature and biomolecules are generally not stable at higher temperatures. 
[Give 1 mark for identifying the correct property and 1 mark for the correct reason. 
Students may write the answer in their own words.] 

19 The C-Cl bond in CH3CH2CH2Cl is longer than C-Cl bond in C6H5Cl. [1 mark] 
 
Reason: 
- The C-atom of C-Cl bond in CH3CH2CH2Cl is sp3 hybridised while that in C6H5Cl is 
sp2 hybridised. 
So the C-Cl bond in CH3CH2CH2Cl is longer than in C6H5Cl.  
 
OR 
 
- The C-Cl bond in chlorobenzene has a partial double bond character due to 
resonance. So, the C-Cl bond in chlorobenzene is shorter than in CH3CH2CH2Cl. [1 
mark] 

Recommended resource book to practice such new Qs (link here)



 

 

20  

Reactant
s 

Products 

(a) (iii) 
(b) (i) 

[Give 1 mark for each correct match] 

OR 

The rate of reaction will be faster in ethanal. In propanone, the presence of the two 
methyl groups causes steric hindrance that reduces the access of the nucleophile 
toward the carbonyl C. This is not the case for ethanal. Hence the rate of reaction 
will be faster with ethanal than with propanone. 
[Give 1 mark for identifying the compound which will react faster and 1 mark for the 
reason. Students may write the answer in their own words.] 

21 (a) The -OH group present on the C5 atom in the glucose molecule forms a six- 
membered ring with the -CHO group to form a cyclic hemiacetal structure. Thus, 
glucose does not give a positive result with the Schiff's reagent in the Schiff's test.  
[1 mark] 
 
(b) The carbonyl group present in glucose is aldehydic.  [1 mark] 

Section C 

22  
 Compound O  Compound P  
Field strength of the ligands weak field 

ligand 
strong field 
ligand 

Electronic configuration for metal M in the 
complex 

t2g3, eg1 t2g4, eg0 

Type of complex that will be formed (High 
spin/low spin) 

high spin low spin 

[Give 0.5 marks for each correct answer] 

23  
(a) - The current carriers in setup P are free mobile electrons.  
       - The current carriers in setup Q are ions present in the solution. 
        [Give 0.5 marks for each correct answer] 

Recommended resource book to practice such new Qs (link here)



 

 

 
(b) - In NaCl solution conductivity rises with a rise in temperature. 
- In Cu wire, the conductivity reduces with a rise in temperature. 
[Give 0.5 marks for each correct answer] 
 
 
(c) - When current is passed through the setup Q for prolonged time, the chemical 
composition changes due to electrochemical reactions. 
- When current is passed through setup P for prolonged time, the chemical 
composition remains the same. 
[Give 0.5 marks for each correct answer] 

24 (a) The structure of 3-Methylphenol is 

 
 
(b) The structure of 2,4,6-Trinitrophenol is 

 
 
(c) The structure of Benzene-1,3-diol is 

 
[Give 1 mark for each correct answer] 

25 (a)  Acetaldehyde and ethyl alcohol are expected to be at the third and the fourth 
positions respectively. 
[Give 0.5 marks for each correct answer.] 

Recommended resource book to practice such new Qs (link here)



 

 

 
(b) The structure (3) is most stable. This is because structure (3) has all the atoms 
with a complete octet or duplet in case of hydrogen. 
(Give 1 mark each for the explanation and identification of the most stable resonance 
structure.) 

26  
(a) The balanced reaction between glucose and hydrogen cyanide is: 
 

 
The inference drawn from the above reaction is that glucose contains a carbonyl 
group in it. 
 
[Give 0.5 marks each for the correct structural formula of glucose and the product 
formed. Name of the product is not required, and 1 mark for the correct inference] 
(b) 
- The reaction will not help her to determine the number of secondary alcoholic 
groups and the number of primary alcoholic groups in a glucose molecule. [0.5 
marks] 
- The primary and secondary alcoholic groups in a glucose molecule, both undergo 
acetylation with acetic anhydride. [0.5 marks] 

27 1 mark for each of the following: 
 
(a) Both the reactions occur at the same rate as SN1 reactions are independent of 
the concentration of the nucleophile. 
(b) The reaction (i) will be slower as Br- is a better leaving group than Cl-. 
(c) Reaction (ii) will not occur as the C-Cl bond has a partial double bond character 
due to resonance. 
 
[No marks to be awarded if justification is not given.] 

28 (a) 0.5 marks each for any four correct points such as: 
- increasing the concentration of reactants 
 - decreasing the concentration of products 
 - using a catalyst 
 - carrying out the reaction at the optimum temperature. 
  
[marks to be given for any other relevant point] 
(b) mol m-3s-1 [1 mark] 

Recommended resource book to practice such new Qs (link here)



 

 

Section D 

29  
(a) Another complex that shows similar properties as shown in the compound of 
Cu stated here is [Ti(H2O)6]Cl3. The geometry of the complex is octahedral. 
 
[Give 0.5 marks for each correct answer. Any other correct answer to be accepted.] 
 
(b) When a ligand can bind through two donor atoms as in the ligand 'en' added to 
[Ni(H2O)6]2+ it is said to be a didentate ligand. [1 mark] 
 
(c)  
 

en:N
i 

Colour absorbed 

2:1 red 
3:1 blue green 

 
[Give 1 mark for each correct answer] 
 
OR 
 

en:N
i 

Formula of the ion formed 

1:1 [Ni(H2O)4(en)]2+ 
3:1 [Ni(en)3]2+ 

[Give 1 mark for each correct answer] 

30 (a)  Cell constant = 10 ohms × 0.13 S/m = 1.3 m-1 [1 mark] 
 
(b) TDS = 104 × 0.65 x conductivity (S/m) 
TDS = 104 × 0.65 × 0.13 = 845 mg/L [1 mark] 

 
(c) TDS = 104 × 0.65 x conductivity (S/m) 
conductivity = 250/(104 × 0.65)  
conductivity = 0.038 S/m [1 mark] 
 
conductivity = cell constant/R 
R = cell constant/ conductivity 
R = 1.3/0.038 = 34.2 ohms [1 mark] 

Recommended resource book to practice such new Qs (link here)



 

 

 
OR 
 
R = cell constant/conductivity 
conductivity = 1.3/79 
conductivity = 0.016 S/m [1 mark] 
 
TDS = 104 × 0.65 x conductivity 
TDS = 104 × 0.65 x 0.016 
TDS = 104 mg/L [1 mark] 

Section E 

31 (a) Sc+3 and Ti+4 are isoelectronic with 18 electrons in them. 
[Give 1 mark for the correct answer] 

 
(b) Colour of coordination compounds arise due to the d-d transitions. 
Sc+3 and Ti+4 ions do not have any electrons in their 3d orbitals and Zn+2 has fully 
filled 3d orbital.  So, d-d transitions do not occur in these ions and thus they are 
colourless. 
[Give 1 mark for the correct answer] 

 
(c) Zn+2 ion from the list is not an ion of a transition metal because it has a 
complete 3d10 orbital. It cannot lose any electron from the 3d10 and they are all 
paired. So, it is not a transition metal ion. 
[Give 1 mark for identifying the correct ion and the reason together] 

 
(d) CrO is expected to turn red litmus blue as it is basic in nature. 
[Give 1 mark for the correct answer] 

 
(e) The increasing order of the magnetic moments of the given ions are: 
Sc+3, V+4, Ni+2, V+2 
[Give 1 mark for the correct answer] 
 
(f)The transition metals have similar radii. Hence, alloys are readily formed by 
these metals. 
[Give 1 mark for the correct answer]. 
 
(g) Cu ion can also have a +1 oxidation state. 
[Give 1 mark for the correct answer]. 

Recommended resource book to practice such new Qs (link here)



 

 

32 a) Osmotic pressure = CRT 
If the concentration is doubled without a change in temperature, the osmotic 
pressure also will be doubled. Thus, osmotic pressure of the new solution will be 
0.0052 atm. (1 mark) 
 
b) M = wRT/(πV), where w is the mass of the solute taken, V is the volume of the 
solution taken. In one liter of solution, there are 12.5 g of solute 
∴ M = 12.5 g × 0.083 L bar mol-1 K-1 × 315 K/((0.00248 ×1.01 bar)(1 L) 
M = 130,474 g mol-1 (1 mark for correct formula, 1 mark for the correct answer) 
 
c) M1 = w1RT/(π1V1) - (1) for haemoglobin 
M2 = w2RT/(π2V2) - (2) for protein [1 mark] 
For isotonic solutions, osmotic pressure is equal. 
Dividing we get,  
M2/M1 = (C2RT)/(C1RT), where C1=w1/V1 and C2=w2/V2 
130000/M1 = 10/5 
∴ M1= 65000 g/mol [1 mark] 
OR 

(a)  The value of 'i' is expected to be the highest for solution C. From the given 
relations we can conclude that  
πC > πA > π B 
Since the osmotic pressure of solution C is the highest, therefore the value of 'i' will 
be highest in solution C.  
[Give 1 mark each for the correct order and the reason] 
(b) Solution C is most likely to be potassium sulphate. 
Solution A is most likely to be sodium chloride. 
Solution B is most likely to be glucose. 
[Give 0.5 marks for each correct identification] 
 
(c) Solution B is most likely to give a  vapour pressure-mole fraction graph similar 
to that of an acetone-chloroform mixture. 
[Give 0.5 marks for the correct answer] 
 
Acetone-chloroform solution has strong H-bonding in it. H-bonding is seen only in 
the glucose solution but not in the potassium sulphate and sodium chloride 

Recommended resource book to practice such new Qs (link here)



 

 

solutions. Hence, it is expected to give a vapour pressure-mole fraction graph 
similar to that of an acetone-chloroform mixture. 
[Give 1 mark for correct answer] 

33  
(a) The reaction is: 

 
[Give 1 mark for the correct reaction.] 
 
(b) The given statement is not correct. Compound A is aniline. The presence of a 
lone pair of electrons on the N-atom makes it a Lewis base. So, the pH of the aq. 
solution of aniline is always more than 7. 
[Give 1 mark for the correct explanation. Students can write the answer in their own 
words] 
 
(c) 1 mark each for the following: 
 
(i) introducing electron releasing groups like -OCH3 and -CH3 
 
(ii) introducing electron withdrawing groups like -NO2 and -COOH 
 
(d) Aniline reacts with bromine water at room temperature to give a white 
precipitate of 2,4,6-tribromoaniline. 
[Give 1 mark for the correct observation. Name of the product formed may not be 
written. Students can write the answer in their own words]  

OR 

 
(a) Benzenediazonium chloride 
(b) 1 mark each for the following: 
 
- Benzendiazonium chloride is prepared by adding sodium nitrite to a mixture of 
aniline in hydrochloric acid at 0 °C - 5 °C.  
 
- Benzenediazonium chloride is very unstable and therefore is prepared and used 
immediately. 
(c) Aniline reacts with the reagent to form the yellow dye. 

Recommended resource book to practice such new Qs (link here)



 

 

(d) 
 

 
 
 

 

Recommended resource book to practice such new Qs (link here)
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Class 12 Physics (CBSE)  Click here for Playlist 
Class 12 Biology (CBSE)  Click here for Playlist 
Class 12 : Accounts (CBSE) Click here for Playlist  
  
  

 

   

https://youtube.com/playlist?list=PLkVwyGKM7-zCxBarzm55Jhe0VUkfQmWdK&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zBZaqqwjxWlsfPK6oB0rR_X&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zDUb15ZEAa7bA29Tu59Sr77&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zB3MWEz2JP1cuw5dGmX1xKT&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zDEN26eBX1sfRAtNlb9lso3&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zBjWiFg8ddC0242UMgcHIOC&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zCyhqpNYnrUmVFouw-1f-qZ&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zA-YayVrFYrAPitAceVgSiH&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zBaJR98mqJyosgQKorVZz3k&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zADweJ_MmEOdhV9YOwn9wBw&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zC81mQwFKrd6lcGNsuTPCrh&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zC0tYTxrNpfnTVJuydwMjF6&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zBmcG1OFtDE9Hu1s80pSDzw&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zAMvHkcsA1dStVUFxVFgbrE&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zDXVyUcQjal2B93WkbC1zSv&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zDSaEG5k-HSZ8XP_-1A3kRe&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zA1YNwWyjUfn2YrlSodSjRe&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zCgqACk8uLqLKhRUbqKW7E7&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zB_lqjJbYxFfMhsgD5TdE27&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zB0f2IaeClNtGLwNaL2z_5I&feature=shared
https://youtube.com/playlist?list=PLkVwyGKM7-zDzvKknXe0ou4BlkrIX3KM-&si=o5TTbKGzzhs3s50r
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Rules & Regulations of the Group 

 
1. No introduction  

2. No Good Morning/Any wish type message 

3.No personal Chats & Messages  

4. No Spam 

5. You can also ask your difficulties here. 

 

 

Just get learning resources & post learning resources. 

Helpline number only WhatsApp: +91-95208-77777 



Why Artham Resource Material? 

Resource materials for teachers and students are essential tools for effective teaching 
and learning. They provide valuable information, guidance, and support to both teachers 
and students, making the teaching and learning process more efficient and productive. 

For teachers, Artham resource materials include lesson plans, instructional guides, 
assessment tools, professional development materials, and teaching aids. These 
materials are well researched and created according to 2023-24 NEP and NCERT 
guidelines. 

For students, resource materials can include textbooks, study guides, homework 
assignments, reference books, online learning platforms, and educational videos. These 
materials can be obtained from school libraries, educational publishers, online 
resources, and teachers. 

Both teachers and students can also benefit from Artham educational resources which 
are free and openly licensed educational materials that can be used and shared for 
teaching and learning. Artham resource material include textbooks, courses, lesson 
plans, and multimedia resources that are available online. 

In summary, resource materials are critical components of effective teaching and 
learning. They provide a wealth of information and support that can enhance the quality 
of education and help students achieve academic success. 

Teachers and students can also purchase these resources from the links provided with 
every resource. 

JOIN TELEGRAM GROUP/CHANNELS FOR 
CLASS WISE HIGH QUALITY RESOURCE 
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SOE CBSE Groups 

 Click to Join CBSE Group...All classes

 Click to Join SOE CBSE Kindergarten Group
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Available Resources on YouTube  
 

 Enjoy animated videos covering all subjects from Kindergarten to Class 12, making learning fun for 
students of all ages. 

 Explore classroom teaching videos for grades 6 to 12, covering various subjects to enhance 
understanding and knowledge. 

 Access the most important questions and previous year's question papers (PYQ) to excel in exams and 
assessments. 

 Stay up-to-date with the latest CBSE Curriculum for 2023-24 with our videos aligned to the current 
syllabus. 

 Get informed about CBSE updates and circulars through our dedicated videos. 

 Improve pronunciation skills and expand vocabulary with our "Word of the Day" series and other 
language-related content and many more………. 

 

Don't miss out on these valuable resources; subscribe to our channel now! 

 

https://youtube.com/@PrincipalsHandbookandDiary
https://youtube.com/@PrincipalsHandbookandDiary
https://youtube.com/@PrincipalsHandbookandDiary
https://youtube.com/@PrincipalsHandbookandDiary
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https://youtube.com/@PrincipalsHandbookandDiary
https://youtube.com/@PrincipalsHandbookandDiary
https://youtube.com/@PrincipalsHandbookandDiary
https://youtube.com/@PrincipalsHandbookandDiary
https://youtube.com/@PrincipalsHandbookandDiary
https://youtube.com/@PrincipalsHandbookandDiary
https://youtube.com/@PrincipalsHandbookandDiary
https://youtube.com/@PrincipalsHandbookandDiary
https://www.youtube.com/@PrincipalsHandbookandDiary
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