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The partial pressure of ethane over a saturated
solution containing 6.56 x 102 g of ethane is 1

bar. If the solution were to contain 5.0 x 102 g
of ethane, then what will be the partial pressure
of the gas ? [CBSE Comptt. Delhi 2013]
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positive deviation ?
OR

Define azeotropes. What type of azeotrope is formed by positive deviation from Raoult’s law ? Give an
example. [CBSE Delhi 2015]
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Q. 6. (i) Gas (A) is more soluble in water than Gas
(B) at the same temperature. Which one of the
two gases will have the higher value of Ky
(Henry’s constant) and why ?

(ii) In non-ideal solution, what type of deviation shows
the formation of maximum boiling azeotropes ?

[CBSE OD 2016]
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Q. 1. (a) 30 g of urea (M = 60 g mol™—") is dissolved
in 846 g of water. Calculate the vapour pressure of
water for this solution if vapour pressure of pure

water at 298 Kis 23.8 mm Hg.

(b) Write two differences between ideal solutions and
non-ideal solutions. [CBSE OD Set-1, 2, 3 2017]
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acid (CCl3COOH) is heated to its boiling
point. The solution has the boiling point of

100.18 °C. Determine the van't Hoff factor for
trichloroacetic acid. (K, for water = 0.512 K kg
mol).
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Which of the following solutions has higher

freezing point?
0.05 M Al, (SO,)
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Calculate the mass of compound (molar mass =
256 g mol™) to be dissolved in 75 g of benzene

to lower its freezing point by 0.48 K(K,= 5.12K
[CBSE Delhi 2014]
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A 10% solution (by mass) ot sucrose i water has
freezing point of 269.15 K. Calculate the freezing

point of 10% glucose in water, if freezing point of
pure water is 273.15 K.

Given : (molar mass of sucrose — 342 g mol—?)
(molar mass of glucose = 180 g mol—?)
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the Van't Hoff factor and predict the nature of solute (associated or dissociated).

(Given : Molar mass of benzoic acid = 122.¢ mol™, K for benzene = 49K kg mol™)  [CBSE Delhi 2015]
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g mol) per litre of solution in water has the same
osmotic pressure (isotonic) as a solution of glucose

(molar mass = 180 g mol™) in water. Calculate the

mass of glucose present in one litre of its solution.
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toluene at 293 K are 75 mm Hg and 22 mm
Hg respectively. 23.4 g of benzene and 644 g
of toluene are mixed. If the two form an ideal

solution, calculate the mole fraction of benzene
in the vapour phase assuming that the vapour
pressures are in equilibrium with the liquid

mixture at this temperature.
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Henry's law constant for CO; In wateris 1.6/ < 10°
Pa at 298 K. Calculate the number of moles of CO,

in 500 ml of soda water when packed under 2.53 X
10° Pa at the same temperature.
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with dilution ? [CBSE OD 2014]
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Given 2’(H) = 349.6 S em® mol™ and /LO(CH C007) =409 cm* mol™., [CBSE Delhi Set-1, 2, 3 2017]
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Ag*(aq) +e” —>Ag(sb

H¥(aq) + e — ;Hz(g) E°=0.00V

On the basis of their standard reduction electrode potential (E°) values, which reaction is feasible at the
cathode and why ?

Define limiting molar conductivity. Why conductivity of an electrolyte solution decreases with the decrease in
concentration ? [CBSE Delhi 2015]
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conductivity of the electrolyte A on dilution ?
(ii) As seen from the graph, the value of limiting

molar conductivity (A°_ ) for electrolyte B cannot

be obtained graphically. How can this value be

A5 cmmol-!

obtained ? [CBSE SQP 2016]

04
C'2(mol L)'
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5.25 x 10> S cm™L.

Calculate its molar conductivity and degree of

dissociation.
Given:2°(H*)=349.5S cm?moltand)° (HCOO)
= 50.5 S cm? mol. [CBSE OD 2015]
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Cr(s)/Cr3+ (0.1M)//Fe2* (0.01M)/Fe(s)
[Given: E°_.y = + 0.30 V]
OR

The conductivity of 10 mol/L acetic acid at
25°Cis 4.1 x 10~ S cm™L Calculate its degree of
dissociation if AO,,, for acetic acid at 25°C is 390.5
S cm? mol L. [CBSE SQP 2017]
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reaction at 298 K.
Al(s, - 3Cu(m” SR

(aq) T 3Cu

[(E°.ep = 2.02 V), IF = 96500C mol™}]
[CBSE Comptt. OD Set-3 2017]
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Q. 5. Calculate e.m.f. of the following cell at 298 K :
2Cr(s) + 3Fe?* (0.1M) — 2Cr** (0.01M) + 3Fe(s)
E°(CrPt | C1) =-0.74
E° (Fe’* | Fe) = -0.44 V. [CBSE Delhi 2016]

[A]Q. 6. Calculate the emf of the following cell at 25° C :
g
Fe | Fe?* (0.001 M) || H* (0.01 M) | H,(g) (1bar) | Pt(s)
E° (Fe?* | Fe) =-044 VE° (H* | H,) =000V
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roI 4 Ieacuoln, A + D — rroauct, ue rate 1aw 1s
given by » = k [A]Y? [B]>. What is the order of the

reaction ? [CBSE SQP 2016; DDE]

ATDB.uno




I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. . DO NOT SHARE OR REDISTRIBUTE. . ATDBPDFZ

If the rate constant of a reaction is k = 3 x 10~
s~1, then identify the order of the reaction.

[CBSE Comptt. OD 2013]
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ATite two differences between ‘order of reaction’
d 'molecularity of reaction.

[CBSE Delhi 2014]
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For this reaction :
(i) Predict the order of reaction
(ii) What is the unit of rate constant (k)?
[CBSE Comptt. Delhi Set-1, 2 2017]
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Time —>»
For this reaction :
(i) Predict the order of reaction
(ii) What is the unit of rate constant (k)?
[CBSE Comptt. Delhi Set-3 2017]
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decomposition. Calculate the time when 75% of

the reaction will be completed.
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Rate constant k for a first order reaction has

been found to be 2.54 x 103, sec’l. Calculate its
3/4th life. (log 4 = 0.6020)
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first order thermal decomposition of SO,Cl, at
a constant volume:

Experiment Time (s) Total pressure (atm)

1 0 0.3
2 100 0.5
Calculate rate constant.
[Given: log 6 = 0.7782; log 3 = 0.4771]
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Experiment [A] Initial rate of
No. formation of D

2.88 x 10! M min™!
2.40 x 102 M min™!

Determine rate law and the rate constant for the
reaction.
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The decomposition of A into products has a
value of k as 4.5 x 10° s! at 10° C and energy

of activation 60 kJ mol™. At what temperature
would kbe 1.5 x 10*s1? [CBSE Delhi 2013]
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Q. 4. Explain the following :

(i) The enthalpies of atomization of transition metals
are quite high.

1i) The transition metals and many of their compounds
act as good catalysts. [CBSE Comptt. Delhi 2012]
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Assign the reason for the following :

opper (I) ion is not known in aqueous solution.
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Explain the tollowing observation :

Most of the ftransition metal 1ons exhibit
characteristic colour in aqueous solution.
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Why E° value for Mn, Ni and Zn are more

negative than expected? [NCERT Exemplar]
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The transition metals and their compounds are
usually paramagnetic.

The transition metals exhibit variable oxidation
states. [CBSE Comptt. Delhi 2015]
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M o

(Atomicno: Mn =25,V =23,Cr=24,Ti = 22)
(a) Which ion is most stable in an aqueous solution?
(b) Which ion is the strongest oxidizing agent?

(c) Which ion is colourless?

(d) Which ion has the highest number of unpaired
electrons? [CBSE Foreign Set-1, 2, 3 2017]
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Q. 3. Complete the following chemical equations :
(i) MnO, (aq) + S,0;%(aq) + HO(l) —

(ii) Cry,O5; (aq) + Pez*’(nq) + H (ag) —

2
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(i) Copper atom has completely filled 4 orbitals (347
in its ground state, yet it is regarded as a transition

element.

ii) Cr’* is a stronger reducing agent than Fe’* in
aqueous solution.
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(i) E* for Mn**/Mn?* couple is more positive than
that for Fe’*/Fe’*. (At. Nos. Mn = 25, Fe = 26).

(ii) Ce** can be easily oxidised to Ce'*. (At. No.
Ce = 58). [CBSE OD 2012]
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(i) Silver atom has completely filled d-orbitals (4:110)
in its ground state, yet it is regarded as a transition
element.

ii) E° value for Mn**/Mn®* couple is much more
positive than Cr**/Cr**,
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Q. 2. The magnetic moment of few transition metal
ions are given below:
Metal ion Magnetic moment (BM)

S 0.00
cet 4.90
NiZ* 2.84
ol 1.73

(atmno. Sc = 21, Ti = 22, Cr = 24, Ni = 28)
Which of the given metal ions:
(i) has the maximum number of unpaired electrons?

(ii) force colourless aqueous solution?
(iii) exhibits the most stable +3 oxidation state?

OR -I
Consider the standard electrode potential values A D B u n O
|

(Mz°x‘M ) of the elements of the first transition
series.
Ti \% Cr Mn Fe
—1.63 —1.18 —0.90
Co Ni Cu Zn
—0.28 —025 +0.34
Explain :

(i) E? value for copper is positive.

(ii) E? value of Mn is more negative as expected from
the trend.
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Whatis lanthanoid contraction ? What are its

two consequences ?
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(1) Eu™" 1s a strong reducing agent.

(ii) Orange colour of dichromate ion changes to vellow
in alkaline medium.

(iii)EO(l\12+."l\i) values for transition metals show
irregular variation. [CBSE Foreign Set-2 2017]
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Write IUPACname of the complex: [CoCl,(en),]™.

Write IUPAC name of the complex
[Co(NH;),CI(NO,)]™.

Which of the following is more stable complex
and why ?

[Co(NH;)¢** and [Co(en);]**.

ow many ions are produced from the complex,
CO(NH;)6]Cl; in solution ? [CBSE SQP 2016]
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is mixed with AgNO; 3 moles of AgCl are
precipitated per mole of the compound. Write

Structural formula of the complex,
IUPAC name of the complex. [CBSE OD 2016]
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complex [Co(NH;)¢][Cr(CN)¢]?

Why a solution of [Ni(HzO)d2° is green while a
solution of [Ni(CN) 4]2‘ is colourless? (At. No. of

Ni = 28) [KVS]
Write the IUPAC name of the following complex:
[Co(NH;)5(CO;)CI].
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complex [Co(en);]Cl;
Write the hybridization and magnetic character

of [Co(C,04)3]*". (At. no. of Co = 27)
Write IUPAC name of the following Complex
[Cr(NH;3);Cl;] [CBSE Delhi Set-3 2017]
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Write the hybridization, shape and magnetic
character of [Fe(CN )6]4‘.

For the complex ion [C0F6]3' write the
hybridization type, magnetic character and spin
nature. [Atomic number: Co = 27]
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complex compounds.

(b) The lowest oxide of transition metal is basic
whereas the highest oxide is amphoteric or
acidic.

(c) E? value for the Mn>**/Mn?* couple is highly

positive (+1.57 V) as compare to Cr’>*/Cr?*.

(ii) Write one similarity and one difference between
the chemistry of lanthanoid and actinoid elements.

OR

(1) (a) How is the variability in oxidation states of
transition metals different from th:* or die
p-block elements?

(b) Out of Cu* and Cu?*, which ion is unstable in
aqueous solution and why?
(c) Orange colour of Cr,0,?~ ion changes to yellow
when treated with an alkali. Why?
(ii) Chemistry of actinoids is complicated as compared

to lanthanoids. Give two reasons.
[CBSE Delhi Set-1, 2, 3 2017]
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State reason for each of the following :

CO is stronger complexing reagent than NH,.

The molecular shape of Ni(CO), is not the same
as that of [Ni(CN),]*.
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Explain why |Co(INH3)6]” ™ 1s an Inner complex
whereas [Ni(NH3)]>* is an outer orbital

complex. (At. no. Co = 27, Ni = 28)

ATDB.uno

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

1) iaw uic Btfuult'lll(.'dl IDUILIICLIDS Ul L'ULlllJlt'/\
[Pt(NH;),CL].
On the basis of crystal field theory, write the

electronic configuration for d* ion if A, < P
Write the hybridization and magnetic behaviour
of the complex [Ni(CO),4]. (At. no. of Ni = 28)
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A coordination compound with molecular formula
CrCl;.4H,0O precipitates one mole of AgCl with
AgNO3 solution. Its molar conductivity is found

to be equivalent to two ions. What is the structural
formula and name of the compound?
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ATTIetdl 1011 VI IaVIIlg d- vdlellce eleCtonc
configuration combines with three bidentate

ligands to form a complex compound. Assuming
A,>P
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Write the IUPAC name 8tl }he following :
3

ATDB.uno

Write the structure of 2,4-dinitrochlorobenzene.

[CBSE Delhi Set-2 2017]

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

ATDB.uno

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.

ATDB PDFZ

CH,; — CH, — CH — (1, which is more reactive

|
CH,

towards Sy1 reaction and why ?
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Which would undergo Sy” reaction faster in the following pair and why ?
CH,
|

CH3 ~ CH2 — Br and CH3 -C- CH3

|
Br
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formula C;H,, identity the one that on

photochemical chlorination yields a single
monochloride. [CBSE SQP 2016]
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g

How can methyl bromide be preferentially con-

verted to methyl isocyanide ?
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aw H———>H ‘h,

CH; CH,

ATDB.uno

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

(i) The C—Cl bond length in chlorobenzene is shorter
than that in CH;—Cl.

(ii) Chloroform is stored in closed dark brown bottles.
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Chlorobenzene 1is extremely less reactive

towards a nucleophilic substitution reaction.
Give two reasons for the same.
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Glve reasons :

C-Cl bond length in chlorobenzene is shorter
than C-Cl bond length in CH3-Cl.

The dipole moment of chlorobenzene is lower
than that of cyclohexyl chloride.

SN’ reactions are accompanied by racemization

in optically active alkyl halides.
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2. l“OllOWillg COlleOlllldS are given to you:

2-Bromopentane, 2-Bromo-2-methylbutane,

1-Bromopentane

(i) Write the compound which is most reactive
towards Sy2 reaction.

(ii) Write the compound which is optically active.
(iii) Write the compound which is most reactive
towards B-elimination reaction.

[CBSE Delhi/OD, Set-1, 2, 3 2017]
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yvhat happens when :
CH;-Cl is treated with aqueous KOH ?

CH;-Cl is treated with KCN ?

CH;-Br is treated with Mg in the presence of
dry ether ? [CBSE Delhi 2016]
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when :

(i) 2-Methyl-1-bromopropane is treated with

sodium is the presence of dry ether.

(ii) 1-Methyl cyclohexene is treated with HI.

Chloroethane is treated with silver nitrite.
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Draw the structure of major monohalo product
in the following reaction :

Draw the structure of major monohalo product in e.ch « i t'ic fc1iowing reactions :

SOCI,
OH——

Q_ CH,—CH = CH, + HBrFeroxide_,
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How will you carry out the following conversion :

(i) 2-Bromopropane to 1-bromopropane

(ii) Benzene to p-chloronitrobenzene

[CBSE Comptt. OD Set-1, 2, 3 2017]
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group, yet it is ortho-, para-directing in
electrophilic aromatic substitution reactions.

Explain why it is so ? [CBSE Delhi 2012]
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Chlorobenzene is treated with Cl,/FeCl,,

Ethyl chloride is treated with AgNO,,

2-bromopentane is treated with alcoholic KOH ?
Write the chemical equations in support of your answer.
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10. Give reasons :

n-Butyl bromide has higher boiling point than t-butyl bromide.
Racemic mixture is optically active.

The presence of nitro group (-NO,)at O/P positions increases the reactivity of haloarenes towards nucleophilic
substitution reactions. [CBSE Delhi 2015]
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CH>CH»LLUI

Out of

which is an example of benzylic halide?
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[CESE Delhi 2015]

Write the IUPAC name of the given compound :

1
CH,—CH,—OH

[CBSE OD 2016]

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

ATDB PDFZ

ATDB.uno




I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.

ATDB PDFZ

Write the IUFAC name of the following :
CHj

CH, -:_| — OH

CH; [CBSE Comptt. OD 2012]
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Write the IUFAC name of the following
compound :
HC-C=C-CH,-OH

CH, Br
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Atite the IUPAC name of the following

rompound:
_~CH=CH—CH,—0H

Write the IUPAC n: t the following A I DB O
rite the name o 1e following . u n

compound :

[CESE Foreign Set-3 2017]
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[CBSE Delhi 2012]

Which of the following isomers is more volatile :

o-nitrophenol or p-nitrophenol 7
[CBSE Delhi 2014]
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Jut of CH;OH and L), which one is more

cidic ?
[CESE Comptt. Delhi 2016]
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Write the chemical reaction to explain Kolbe's

reaction. [CESE Comptt. Delhi 2013
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2=Pentanol and 3-Pentanol.

[CBSE Comptt. Delhi 2013]
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Na,Cr,0./ H,50,?

[CBSE Comptt. OD Set-1 2017]
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i) You are given benzene, conc. H,50, NaOH and dil. HC1. Write the preparation of phenol using these reagents.
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(1) Reimer-Tiemann reaction

ii) Williamson synthesis

CBSE 2014
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phenol. Explain why. [CBSE Comptt. OD 2013]
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Write the mechanism of the following reaction :

. . ) conc. HLSO, . . .

3K

[CESE Delhi 2016]
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hydrocarbons of comparable molecular masses.

(ii) ortho-nitrophenol is meore acidic than ortho-
methoxyphenol. [CBSE OD 2012]
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Write the structures of the products when butan-2-ol

reacts with the fc:llcm‘ing

(1) CrO,
(i) SOCI,

ATDB.uno
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(i) Phenol to toluene [CBSE OD Set-2 2016]

(ii) Formaldehyde to Ethanol
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|
() CH, —C— O —CH,+ HI ———>?
I

~ (i) B,H,
(ii) CH,-CH = CH, ~(53H,0,/,00

(i)aqNaOH [CBSE Delhi 2016]
ias _—_ s
(l.ll) CGHE—OH {HCO, H* ?
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* _ " - " . v )
CH, —CH, LIH CH, —>,
OH
(i) CHCL, +aq.NaOH
(iiy H'

[CBSE OD 2016]
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(ii) Ethyi magnesium chloride to Propan-1-ol [CBSE Comptt. Delhi 2015]

(iii) Propene to Propan-2-ol

ATDB.uno
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(CH,;);C- OH is treated with Cu at573 K,
Anisole is treated with CH;Cl/anhydrous AlCl,,
Phenol is treated with Zn dust?

Write chemical equation in support of your
answer. [CBSE Foreign Set-1, 2, 3 2017]
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(1) Alcohols are more soluble In water than the
hydrocarbons of comparable molecular masses.

(ii) Ortho-nitrophenol is more acidic than ortho-
methoxyphenol.

(iii) Cumene is a better starting material for the
preparation of phenol. [SQP 2017]
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(a) Bromination of phenol to 2 4,6-tribromophenol
(b) Hydroboration of propene and then oxidation to propanol.
ii)  Arrange the following compound groups in the increasing order of their property indicated:
(a) p-nitrophenol, ethanol, phenol (acidic character)
(b) Propanol, Propane, Propanal (boiling point)
iii) Write the mechanism (using curved arrow notation) of the following reaction:

+ "H.CH,OH
CH,-CH,- OHZ%

CH,- CH,-O-CH,-CH, + H,0

[CBSE Delhi Set-1,2,3 2017]
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Write the IUFAC name of the following :
CH,-CH,-CHO [CBSE Comptt. OD 2015]

Wiite the structure of 4-chloropentan-2-one.

ATDB.uno

Write the JIUPAC name of :
CH3—CH2—CH =CH-—C—H

O

Arrange the following compounds in an increasing order of their reactivity in nucleophilic addition reactions:

ethanal, propanal, propanone, butanone. [CBSE Delhi 2012]
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rondensation. Comment [CBSE SQP 2017]

.Give the chemical test to distinguish between
the following pairs of compounds.
Propanal and propanone.
Benzaldehyde and Benzoic acid.
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out oI CH,CH,CUCH,CH,; and CH;UH,UH,
COCH, which gives iodoform test.

Name the reagents used in the following reactions::
[CBSE Delhi 2015]

CH, —CO — CH; ——>CH,; — CH -- (CH,

|
OH

CH. - CH,- CH, —— C.H.- COOK*
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O
Conc. KOH
—_ >

I
(i) 2H—C—H

CHO
HNO;/ H,SO,

273-283 K

ATDB.uno
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Write the reaction involved in the following
(a) Etard reaction

(b) Wolff-Kishner reduction
OR

Write the equations involved in the following reactions:
(i) Wolftf-Kishner reduction
(ii) Etard reaction
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. 5. Give simple chemical test to distinguish between the following pairs of compounds.

(i) Ethanal and propanal
i1) Benzoic acid and phenol.
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CH;-C=0 (i)H,N-NH,

R i ik’
(]jl I (ii) KOH/Glycol, A

NaOH/I,
a

C,H, - CO-CH,

> ?
. 2 + ]
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[CBSE Delhi 2015]
Ans. (i) CH,CH,CH, 1
(ii) C;H;COONa + CHI, 1+ 15
(iii) CH, 1
[CBSE Marking Scheme 2015]
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%
a T 61 5 C CSZ

HyC —C=C — 1850, |

CH;

(l) CfOzClz
(i) H30

[CBSE Delhi 2012]
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How will you bring about the following conversions :
Propanone to propane

Eenzﬂ}rl chloride to henzaldehyde.

Ethanal to but-2-enal.

ATDB.uno

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

1) TIOTV VI YUt COTIVeI T e ToTIoW IS -
(a) Propanone to propan-2-ol

(b) Ethanal to -2-hydroxy propanoic acid
(c) Toluene to benzoic acid

Distinguish the following pairs of compounds :
(a) Pentan-2-one and pentan-3-one
(b) Ethanal and propanal

ATDB.uno
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OH

|
CH3—CH—CH3
Propan-2-ol
HaC CH;, _OH
H,0O
N C /7 2 AN C /

v’ HCl vl D

CN COOH

2-Hydroxy propanoic acid
COOH

(C) KzCI'zOy + H2504
Oxidation
Toluene Benzoic acid

(a) Pentane -2-one gives yellow ppt of iodoform in Iodoform test, whue pentane-s-one does not give it.

I
CH3CH,CH,—C—CH; + 3NaOI — CH3CH,CH,COONa + CHIzd + 2NaOH
(Yellow ppt)

(b) Ethanal will give iodoform test, while propanal will not give it.
CH;CHO + 3NaOI —— CHI;J + HCOONa + 2NaOH

(yellow ppt)
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(1) YVII1IE e strucCtures oI A, b, _, U 4nd E 1n ue IOllOWlIlg reacuaons.
Zn-Hg/Conc.HCl B (i) KMnO, -KOH,A
: (i) H,O"

C

ATDB.uno
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i) C.H CH,COCl1 Zn-Hg/Conc. HCl
6°°6  Anhyd. AICI,

Acetophenone Ethylbenzene Benzoic acid

(B) (©)

A
) COONa”

NaOH
\—> +  CHIL |

Sodium benzoate Iodoform (yellow ppt.)
(D) (E)

ATDB.uno
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Write the chemical equation for the reaction involved in Cannizzaro reaction.

Draw the structure of the semicarbazone of ethanal.

Why pK, of F - CH, - COOH is lower than that of C1 - CH,- COOH ?

Write the product in the following reaction

(i) DIBAL-H
CH,-CH=CH-CH,CN — @mao  ?

How can vou distin

ATDB.uno
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(1) VvIlle the structures oI A d4nd b 1N tie 1oliowing reactions .

(@) CH,COCl H,Pd -BaSO, . , _H,N-OH p

(b) CH;MgBr 1%, A "= B.

Distinguish between :
(a) CgH; - COCH,; and C(H; - CHO, (b) CH;COOH and HCOOH.
Arrange the following in the increasing order of their boiling points :

CH,CHO, CH,COOH, CH,CH,OH.
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—i ) ~

R A L D ~ii3

[A] [B]
Acetaldehyde Acetaldoxime

Ty\m) Az~ —a

1. CO,
(b) CH,MgBr —53 6 CH,COOH — % CH,COCI + HCl + POCL,

[Al] [B]
Acetic acid Acetyl chloride
ii) (a) CH; — CHO being an aldehyde reduces Tollen's reagent to give shining silver mirror whereas

CcH;COCH, being a ketone does not.
CHO COO™

+ 2[Ag(NH,),]* + 30H™ + — @ +2Ag { + 4NH; + 2H,0

Tollen's reagent Silver mirror

Benzaldehyde Benzoate ion
COC H3
Tollens

No silver mirror
reagent

(b) HCOOH gives silver mirror test with Tollen's reagent whereas ethanoic acid does not.
HCOOH + 2 [Ag (NH,),]* + 20H —— 2Agl + 2H,0 + CO, + 4NH,
Silver mirror

CH,COOH % No silver mirror (or any other correct test) 1

1

H,CHO < CH,CH,OH < CH,COOH
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Arrange the following in the increasing order of their reactivity towards nucleophilic addition reaction :
CH;COCH,, CH; - CHO, CH;COCH,

Why carboxylic acid does not give reactions of carbonyl group ?

Write the product in the following reaction

CH,CH,CH = CH-CH,CN 1. (i — Bu),AIH
2. H,0 »

A and B are two functional isomers of compound C;H.O. On heating with NaOH and I, isomer B forms yellow
precipitate of iodoform whereas isomer A does not form any precipitate. Write the formulae of A and B.
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(1) || H,NNH, Heat CH. + N
C B C N, = G 1
S O
ii) C H.COCH, < CH,—COCH, < CH,—CHO 1
(i) CgH; )
iii) Carboxylic acids do not give reactions of carbonyl groups as it enters into resonance with lone pair O of -COOH
5 gt yl group P
groups thereby making the carbon atoms less electrophilic. 1

C_O :0:
|l | 4
R—CLOH «—> R—C=OH
i
1. (i-Bu), AIH
(iv) CH,CH,CH=CH—CH,CN — 511 CHSCHzCH=CH—CH2—é—H

Hex—3—enenitrile Hex—3—enal

v) CH.CH,CHO + NaOH + I,—— No vellow precipitate
gt 2 L preap
Propanal

Al
|
CH,—C— CH, + 3NaOH + 41, —2— CHI, + 3Nal + CH,COONa + 3H,0 Vs

Acetone Yellow
[B] precipitate [CBSE Marking Scheme 2016]
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Write the reactions involved in the following:
(1) Hell-Volhard Zelinsky reaction

(11) Decarboxylation reaction
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Acetylene to acetic acid
Toluene to m-nitro benzoic acid.

CH = CH—d—ﬂ%fE—)CHZ = CHOH —Tautomerisation . cpy cHO X% CcH,COOH

H,SO,
CH, COOH COOH

(i) KMnO4/KOH HNO3/H;5Q,
—_— _—

(ii) H30 + Nitration N 02
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Although phenoxide ion has more number of resonating structures than carboxylate ion carboxylic acid is a

stronger acid than phenol. Give two reasons. -[CBSE Delhi 2013; NCERT]
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Al Q. 2. ) Account for the following :
(a) C1—CH,COOH is a stronger acid than CH;COOH.
(b) Carboxylic acids do not give reactions of carbonyl group.

i1) Write the chemical equations to illustrate the following name reactions :
q g
(a) Rosenmund reduction.
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Give reasons :

Propanone is less reactive than ehanal towards
nucleophilic addition reactions.

O,N - CH, - COOH has lower pKa value than

CH,;COOH.
(CH,;),CH - CHO undergos aldol condesation
whereas (CH,),C - CHO does not.
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Write the chemical equations involved in the following reactions :
Hoffmann-bromamide degradation reaction,

Carbylamine reaction.
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(1) Gabriel phthalimide reaction
(11) Coupling reaction
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ive chemical tests to distinguish between the following pairs of compounds :
(i) Aniline and Ethylamine
(ii) Ethylamine and Dimethylamine
ATDB.uno
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Gilve reasons :

Aniline is a weaker base than cyclohexyl amine.

It is difficult to prepare pure amines by a
ammonolysis of alkyl halides.
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Glve reasons :
Electrophilic substitution in aromatic amines

takes place more readily than benzene.
CH,;CONH, is a weaker base than CH,CH,.NH,,
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1)

Br,+KOH

(i) CH3COOH—%’-1—> A BotKOH o CHC,+NaOH

C

HNO,

Ans. (i) CH,Br —*N, CH,CN ——%— CH,CH,NH, —53 2— CH,CH, — OH

(A) (B) (©)
(ii) CH,COOH — 32— CH,CONH, —2°"— CH,NH, — 22" CH,NC
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Ethanolic H,/Ni CH, COCl/Base
CH,CH(Cl —— > A———> B ——> C
NaCN

(i1)
HBF

. A NaNO,/Cu Sn/HCI
CHN*,CIT ——> A B——>C
A
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Aniline does not undergo kredel-Cratts reaction,
(CH;), NH is more basic than (CH;);N in an
aqueous solution,

Primary amines have higher boiling point than
tertiary amines. [CBSE OD 2016; Delhi 2014]
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Write the structures of A, B, C,D and E in the foﬂoﬁﬂg reactions :

Brz + KOH NaNO2 + HCl CHBCHZOH

(CH,ONJ)A —2—»% CHNH, —2—» H ——2

CHCL, + NaOH
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CH,

(©)
TCH3CH2()H

o Br, + KOH NaNO, + HCl ,
CgHsCONH, —2——— CHNH, ——2———> CHN,Cl 5,

(A) Ani]jne 273K )

- "
Benzamide CuCl; + NaOH

CHNC ()

(D) Phenyl
Phenyl isocyanide iodide
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Name the components of starch.

Which of the two components of starch are
water soluble ? [CBSE Delhi 2014]

Write the products of hydrolysis of.'_m 3ltose ?

What are the products of hydrolysis of lactose ?
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Write any two reactions of glucose which
cannot be explained by the open chain structure
of glucose molecule. [CBSE Delhi 2012]

OR
Enumerate the reactions and facts of D-glucose
which cannot be explained by its open chain
structure.
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Define the following terms :

Glycosidic linkage
Invert sugar

Oligosaccharides.
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P e L L
What type of bonding help in stabilising the
a-helix structure of proteins ?

What are the different types o/ KiN.A 1nalecries

which perform different functions ?
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Write the main structural difference between
DNA and RNA. Of the two bases, thymine and

uracil, which one is present in DNA ?
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Q. 2. (i) Write the name of two monosaccharides
obtained on hydrolysis of lactose sugar.
Why vitamin C cannot be stored in our body ?

What is the difference between a nucleoside
and nucleotide ? [CBSE Delhi 2016; DDE]
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J.5. (1) Which one of the following 1s a
polysaccharide :

starch, maltose, fructose, glucose
Write one difference between «o-helix and

B-pleated sheet structures of protein.

Write the name of the disease caused by the
deficiency of vitamin B,,.
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blindness ?

Name the base that is found in nucleotide of
RNA only.

Glucose on reaction with HI gives n-hexane.
What does it suggest about the structure of

glucose ?
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. 3. (1) Wrlte the structural diiference between
starch and cellulose.

What type of linkage is present in Nucleic
acids ?

Give one example each for fibrous protein and
globular protein. [CBSE OD 2016]
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Give one example each of water soluble and fat
soluble vitamins.

Draw pyranose structure of glucose.
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