Sample Paper 16 Solutions

Class XII 2023-24
Chemistry

Time: 3 Hours
General Instructions:

. All guestions are compulsory.
. Use of log tables and calenlators is not allowed.
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Max. Marks: 70

. There are 33 questions in this question paper with internal choice.

. SECTION A consists of 16 multiple-choice gquestions carrving 1 mark each.

. SECTION B consists of 5 very short answer guestions carrying 2 marks each.
. SECTION C consists of 7 short answer questions carrying 3 marks each.

. SECTION D consists of 2 case-based questions carrying 4 marks each.

. SECTION E consists of 3 long answer questions carrving 5 marks each.

SECTION-A

Directions (Q. Nos. 1-16) : 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.

For the reaction 2N:0; —— 4NO:+ (2, rate and rate
constant are 1.02 % 10" mol L's™" and 3.4 % 10 "sec™!
1'l_".-;p:.'1:ti'.'t.'|}' then concentration of N,0, at that time will
e

(a] 1732 M
e) 34x10°M
Ans: (h] 3 M

(b) 3 M
(d) 1.02 = 107 M

INLO, —4ANO, + O,
From the unit of rate constant it is clear that the reaction
follow first order kinetics. Hence by rate law equation

r = k[N,0,]
Where, ro=1.02 % 10,
E=34%=10"
1.02 x 107" = 3.4 x 107" N.0s
N,O] =3 M

If A contains 2% NaCl and is :-H:pis.t‘ntun:l h_‘n" H] HL‘II!Ii.—].'!IL'l'lIJ.L‘HI:IIL'
membrane from B Which contains 10% NaCl, then which
event will oecur 7

(a] NaCl will flow from A to B

(b] NaCl will flow from B to A

(e) Water will net flow from A to B

(d) Water will net flow from B to A

Auns : (c) Water will net flow from A to B

Solvent net flow from low concentration solution to high
concentration solution.
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The standard reduction  potential @ at  25°C  of
Li' /Li,Ba® /Ba.Na'/Na and Mg*' /Mg are — 3.03. — 2.73.
—2.71land — 2.37 wvolt respectively. Which one of the
following is the strongest oxidising agent?

(a) MNa® (b] Li*

() Ba® (d) Mg

Ans: (d) Mg™

Higher the reduetion potential, stronger is the oxidizing
agent.

Chloroform is used as
{a) Fire extingnisher (b] Industrial solvent

(¢) Refrigerant (] Insecticide

Ans : (b) Industrial solvent

Chloroform iz used as an extraction solvent for fats, cils,
greases, rubber, waxes, gutta-percha, resins, lacquers, floor
polishes, artificial silk mannfacture, gums and adhesives.
It is utilised as an industrial solvent in the extraction and
purification of some antibiotics, alkaloids, vitamins and
flavours.

Faraday's law of electrolyvsi= 15 related to :
(a) Atomic nmmber of cation

(h]  Speed of cation

[e) Speed of anion

(d] Egquivalent weight of element

Ans: (d) Eguivalent weight of element

According to Faraday's law,

Mass of any element, w, = Charge ).

e, for 1 mol of charge, if given to any element, 1 equivalent
weight of that substanee is obtained.

Hence, Faraday's law of electrolys=is is related with the
t'fllli.‘l.’-i-ill_'llt 'l.'l.'l:'lgllt of electrolytes.

FOR 30 FREE SAMPLE PAPERS SET FOR ALL SUBIECTS
DOWNLOAD NODIA APP




PAGE 2

[

10.

Which of the following organometallic compound is o and
7 bonded?

[_':'l] [F{![?FE—CEH'JL]
(e) K[PtCly(— C,H,)]
Ans : (d) [Co(CO)LNH,J*

[Co(COLNH,[". In this complex, Co-atom attached with
NH; through & bonding with CO attached with dative =

(b) Fe(CH.),
(d) [Co(CO),NH,F*

-] JUllEI.

On distilling phenol with Zn dust, one gets :
(a) Toluene (b) Benzaldelyde +Zn0
(e)  Zn0 4+ benzene

Auns: (¢) Zn0 + benzene

When phenol reacts with Zine dust, then benzene and zine
oxide are formed.

fFn — @ A

Benzene

(d) Benzoie acid

OH

Plienol

A reaction invelving two different reactants can never he
(a] bimolecular reaction  (b) second order reaction
(e) first order reaction (d) unimolecular reaction
Ans : (d] unimolecular reaction

The reaction involving two different reactant can never be
unimolecular.

Photographic films and plates have an essential ingredient
of:

(a] Silver nitrate
() Sodinm Chloride
Ans : (b) Silver bromide

AgBr is highly photosensitive and iz used in photographic
films and plates.

(b} Silver bromide

() Oleic acid

In the diazotization of arvlamines with sodinm nitrite and
hvdrochloric acid, an excess of hyvdrochloric acid is used
primarily to:

(a] Suppress the concentration of free aniline available for
coupling

(b] Suppress hydrolysis of phenol
(¢) Ensure a stoichiometric amount of nitrons acid
(d) MNeutralise the base liberated

: (a) Supress the concentration of free aniline available
for coupling

Excess of HCI is used to convert free aniline to aniline
hydrochloride otherwise free aniline would undergo coupling
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reaction with bengenediazoninm chloride.

11. If formaldehyde and KOH are heated. then we get
(a) Methane (b] Methyl alcohol
(e) Ethyl formate (d] Acetylene
Ans: (b} Methyl aleohol

Aldehydes containing no a-hydrogen atom on warming
with 50% NaOH or KOH undergo disproportionation ie.
self oxidation- reduction known as Cannizzaro’s reaction

HCHO + NaOH — ™« HCOONa + CH,0OH

12. Which of the following protein destroy the antigen when it
enters in hody cell?

(a) Antibodies (b] Insulin

(¢) Chromoprotein (d] Phosphoprotein

Ans : (a) Antibodies

When antigens enter in to the body cells and destroy them,
then antibodies being proteins are synthesised in the body
and combine with antigens and destroy these antigens by
forming inactive complexes. Therefore antibodies protein
destroy antigens.
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Directions (Q. No. 13-16) : Each of the following questions
consists of two statements. one 15 Assertion and the other is
Reason. Give answer :

13. Assertion

ilIEIUI.
Reason : Acetaldehyde molecule containg o-hydrogen atom.

: Acetaldehyde on treatment with alkali gives

(a) DBoth Assertion and Reason are correct and Reason is
a correct explanation of the Assertion.

(b] Both Assertion and Reason are correct but Reason is
not the a correct explanation of the Assertion.

(e] Assertion iz correct but Reason is incorrect.
(d] Both the Assertion and Reason are incorrect.

Ans: (a) Both Assertion and Reason are correct and
Reason is a correct explanation of the Assertion.

Acetaldehyde gives aldol condensation reaction becanse it
contains a-hydrogen.
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14. Assertion : Alpha (n)- amine acids exist as internal salt in 16, Assertion : Acetamide has more polar =>C=0 group than

15.

solution as they have amine and carboxylic acid groups in

near vicinity.

Reason : H* ion given by earboxylic group (- COOH) is

captured by amino group (- NH, having lone pair of

electrons.

(a] Both Assertion and Reason are correct and Reason is
a correct explanation of the Assertion.

Both Assertion and Reason are correct but Reason is
not the a correct explanation of the Assertion.

(b)

() Assertion iz correct but Reason is incorrect.
()

Ans : (a) Both Assertion and Reason are correct and
Reason i= a correct explanation of the Assertion.

Both the Assertion and Reason are incorrect.

All a-amino acids have —NH: group is basic and —COOH
gronp is acidic, in nentral solution it exists as internal salt
which is also called as gwitter ion. This zwitter ion is formed
due to reason that proton of —COOH group is transferred to
—NH: group.

i
H N—CH—CO0H —aste
" a —amino acid
]l:l ]l:l
LE D +
HN—CH—CO0 + H° H N—CH—CO0

av —amimny acicd awitter jom

|_||||.|||'ll|| [ITTH

Assertion : Nucleophilic substitution reaction on an
optically active alkyl halide gives a mixture of enantiomers.
Reason : The reaction oceurs by Sx 1 mechanism.

(a] DBoth Assertion and Reason are correct and Reason is
a correct explanation of the Assertion.

(b) Both Assertion amd Reason are correct but Reason is
not the a correct explanation of the Assertion.

(c)  Assertion is correct but Reason is incorrect.

(d) DBoth the Assertion and Reason are incorrect.

Ans: (a) Both Assertion and Reason are correet and
Reason is a correct explanation of the Assertion.

In case of optically active alkyl halides, Sy1 reactions are
accompanied by racemisation. The carbocation formed is
sp® hybridised and planar. The attack of the nucleophile
maybe accomplished from either side resulting in a mixture
of products with opposite configuration ie., racemic
mixture.
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Directions (Q. Nos. 17-21) : This section contains 5

ethy] acetoacetate.

Reason : §H, is more electron donating than OC.H,
(a) Both Assertion and Reason are correct and Reason is
a correct explanation of the Assertion.

Both Assertion and Reason are correct but Reason is
not the a correct explanation of the Assertion.

(h)

[e) Assertion is correct but Reason is incorrect.

(d)

Ans: (a) Both Assertion and Reason are correct and
Reason is a correct explanation of the Assertion.

Both the Assertion and Reason are incorrect.

[
CH,— C—NH,
Apetamide

iy

o I
C-.l”:. Q=0 —CH?—C — (1,
Ethyl acetoacetate

As-NH, is more basic than RO™ hence acetamide has
more polar >C=0 group than OCH_ group in ethyl
acetoacetate. Hence assertion and reason both are true and
reason is correct explanation of assertion.

SECTION-B

uestions

with internal choice in one guestion. The following questions are
very short answer type and carry 2 marks each.

17.

18,

Define Vapour pressure.

Ans :

Vapour Pressure of a liquid (or solution) is the pressure
exerted by its vapour in equilibrinm with the liguid (or
solution) at a particular temperature.

Diraw the structure of
1. hex-1-en-3 ol
2. 3-aminopentan-2-ol
Ans :
CH; — CH: — CH: — CH — CH = CH:

1. |
OH
CH.CH-— CH—- CH - CH;
2. I I
NH: OH
or

What is “Wood spirit’?
Ans :

Methanol, CH; OH is known as “Wood spirit’ becanse it
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was produced by destrouctive distillation of wood. Today
methanol is produced by catalytic hiydrogenation of earbon

monoxide,
CO+H. |:;|” 3:-'.:-:::-| CH,0H
19. Explain with one example each the terms weak and strong
clectrolytes.
Ans :

Those electrolytes which dissociate almost completely in
the agueons solution or in the molten state are called strong
electrolytes e.g., HCL, HNO,, H,50, ete. Those electrolytes
which have low degree of dissociation and henee conduet
electricity to a small extent are called weak electrolytes
eg., NH, OH, Ca (OH): ete.

20. Write the use of formaldehyde (HCHO).
Ans :
Formaldehyde is well known as formalin (40%) solution used
to preserve biological specimens and to prepare bakelite,
urea-formaldehyde glues and other polymeric products.
or
Write the IUPAC names of :
1. CH,— CH;Br—-COOH

2. COOH- CH:- CH:— COOH
Auns :

1. 2-Bromo propancic acid.
2. Butane-1, 4-dioic acid.

21. Suggest a way to determine the AS value of water.

Ans :

-"L:.:u:u: = :"*1'1. + }lrm
We find out,
Then,

Aninoy Muaom and Aspeo
M:u;u: = -'t'mtu'n + ""'::.\iu(.lll: - :\:,;x..n;
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SECTION-C

Directions (). Nos. 22-28) : This section contains 7 questions
with internal choice in one question. The following questions are
short answer type and carry 3 marks each.

22. What is the difference between inner orbital or low spin
complex and outer orbital or high spin complex?

Ans :

d*sp® hybridised complex involves the inner (n—1)d
orbitals, these complexes are called imner orbital or low
spin complexes.
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25.

26.
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Example : [Co(NHJ)d ™. [Fe(CN]J".

sp*d® hybridised complex involves the outer nd orhitals,
these complexes are called outer orbitals or high spin
complexes.

Example : [Fe(H.0)J*, [CoFd*, [Ni(NH;)d*

Which one of the following has the highest dipole moment?
(i) CH.Cl,
(ii) CHCl,
(i1) CCL
Ans :
H Cl

H
I I

Li
IIJEI\CI Jﬁ% Cljﬁ%

il Cl Cl
1 1
Dichlaromethane Trichloromethane Tetrachloromet hane
[p=1.621¥) (=10 D} (= O}

Give the representation of a galvanic cell.
Ans:
Metal Anode | Metal ion (conc.) | Metal ion (conc) | Metal
Cathode | Salt Bridge.
Oxidation takes place at the anode while reduction takes
place at the cathode
Example : For the cell reaction
Zn(s) + Cu**{aq) = Zn’(ag) + Cu(s)
Cell representation is :

Zn | Zo?*(C,) | Cu*t(Cy) | Cu

Write the IUPAC names of the following coordinate
compoinids:

1. [Pt(NH,),ClL]Cl
2. [Cr(NH,),CL]
Ans :
1. [Pt{NH,),CL]Cl,
e+l x 24+ (-1) x 2+ (-1) x2=0
e+ 0+ (—2)+(-2)=0
r=4
Diammine dichloridoplatinum (IV) chloride
2. [Cr(NHuClq"

s+ 0x44+(-1)x2=1

z+0-2=1
r=1+2=3

r=3

Tetraanmine dichlorido erominm (I} fon.

The treatment of alkyl chloride with agueous KOH leads to
the formation of alcohols but in presence of aleoholic KOH,
alkenes are the major products. Explain why 7

Ans :
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In aguecus solution, KOH is almost completely ionised to 28, Write main series of transition metals.

give OH ions which being a strong nucleophile bring about
a substitution reaction on alkvl halide to form alecohol and
in agueous solution OH are less basie.

But an alecholic solution of KOH contains alkoxide RO ions
which being a nmeh stronger base than OH™ ions therefore
eliminates a molecule of HX from an alkyl halide to form
alkenes. In these reactions, the hydrogen atom is lost from
the @-carbon, therefore these reactions are classified as 3
-elimination reactions.

~H

H~ N
i + K*Br + H,0

C=C

H

H Irl
KO + B0 — >
H

(ale) |

H(-I|3r
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27. Girc ltl.'u: dissimilarities between _>C=0 bond and
—(C=C= Bond.
Ans :

The 7 electron cloud of the ~>C=0 is unsymmetrical i.e_,
shifts towards oxygen due to greater electronegativity to
O than C, therefore C atom acquires a partial +ve charge
:.."‘C“- 0" and hence is readily attached by nucleophiles.
thus the typical reactions of ~>C=0 hond are nuecleophilic
addition reactions.

The m electron clond of >C=C< is symmetrical due
to similar electro-negativities of the two ecarbon atoms
therefore it readily allow electrophile to react. Thus the
typical reactions of >C=C< bond are electrophilic
addition reaction.

or
Arrange the following compounds in increasing order of
boiling points 7
1. Pentan-1-ol,
methanol.

2. Pentan-1-ol, n-butane, pentanal, ethoxyethane.

Ans :

1.

(a) Boiling points increases regularly with increase in
molecular mass due to increase in Vander Waal forees
of attraction.

(b) Amongst  isomeric  alcohol, the hoiling  point
decreases with branching due to deerease in surface
area 1" > 2" = 3°. The overall inereasing order is
methanol <ethanol < propan-1-ol< butan-2-ol < hutan-
l-ol< pentan-1-ol.

2. n-butane< ethoxvethane< pentanal < pentan- 1-ol.

butan-1-cl,  butan-2-ol,  propan-1-ol,

Ans :

There are four main series of transition metals

1. 3d series or first transition series : o8¢ to wZn

2. 4d series or second transition series @ .Y to Cd
3. 5d series or third transition series @ ;;La to ,Hg
4. Gd series or fourth transition series @ wAc to 200

SECTION-D

Directions (Q. Nos. 29-30) : The following questions are case-
based guestions. Each question has an internal choice and
carries 4 marks each. Read the passage carefully and answer the
questions that follow.

29.

Colour may arise from a entirely different canse in ions
with incomplete d or f shells. This source of colours very
important in most of the transition metal jons. In free
isolated gaseous ion the five d orbitals are degenerate, ie.
they are identical in energy. In real life situations, the ion
will be surrounded by solvent molecules if it is in solution:
by other ligands if it is in a complex; or by other lons if it is
in ervstal lattice. The surrounding groups affect the energy
of some orbitals more than others. Thus the d orbitals are
no longer degenerate, and they form two groups of orbitals
of different energies. Thus in transition element ions with a
partly filled d shell, it is possible to promote electrons from
d level to another d level of higher energy. The corresponds
to a fairly small energy difference and =o light is absorbed in
the visible region. The colour of a transition meltal complex
is dependent on how big the energy difference is between
the two d levels. This in turn depends on the nature of
the ligand. and on the type of complex formed. Thos the
octahedral complex [Ni(NHs)g*" is blue, [Ni{H:0)4*" is
green and [Ni(NO,)]* is brown-red. The colour changes
with the ligand. nsed the colour also depends on the Number
of ligands and the shape of the complex formed.
Answer the following questions :
(a) Account for the following : Copper(l) compounds are

white whereas copper(I) compounds are coloured.
(b) Cu*" salts are coloured, while Zn*" salts ire white.
(¢) Which of following cations are coloured in agqueons

zolutions and why 7

S, VLT Me®™

(At.nos. Sc =21, V=23, Ti=22, Mn=25)

or

(d] How would voun account for the following @ Teansition

metals form eoloured compounds 7

Ans :

(a) Cu(l] componunds have completely filled d-orbitals and
there are no vacant d-orbitals for promotion of electrons
whereas in Cu(ll) compounds have one unpaired
electron which is responsible for colour formation.

(b) Zn** ion has completely filled d-subshell and no
d— d transition is possible. So zine salts are white.
Configuration of Cu®’ is [Ar] 3d”. It has partly filled d
-zubshell and hence it is coloured due to d — 4 transition.
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30,

() Only those ions will be coloured which have partially
filled d-orbitals facilitating d — d transition. Ions with d"
and d" will be colourless. From electronic configuration
of the ions, V*(3d7) and Mo* (3d%), are all coloured.
Ti'(3d") and 5c* (3d") are colourless.

oF

(d) Due to presence of wvacant d-orbitals and J-—d
transitions, compounds of the transition metals are
generally coloured. When an electron from a lower
energy d-orhital is excited to a higher energy d-orbital,
the energy of excitation corresponds to the frequency
which generally lies in the visible region. The colour
observed corresponds to the complementary colour of
the light absorbed. The frequency of the light absorbed
is determined by the nature of the ligand.
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Amines are alkvl or aryl derivatives of ammonia formed
by replacement of one or more hydrogen atoms. Alleyl
derivatives are called aliphatic amines and aryl derivatives
are known as aromatic amines. The presence of aromatic
amines can he identified by performing dye test. Aniline
iz the simplest example of aromatic amine. It undergoes
electrophilic substitution reactions in which-NH., group
strongly activates the aromatic ring throngh delocalisation
of lone pair of electrons of Neatom. Aniline undergoes
electrophilic substitution reactions. Ortho and para positions
to the-NH, group become centres of high electrons density.
Thus,-NH, group is ortho and para-directing and powerful
activating group.
Read the above passage and answer the following question:
(a) What does oxidation of aniline in presence of MnO,,
and, H,850, produce 7
(b) How will you distinguish cyelohexylamine and aniline 7
() What is the major product obtained by acetylation
of aniline followed by nitration (cone. HNO, + cone.
H,50,) and then alkaline hydrolysis 7
or
() What does aniline produce in carbylamine reaction?
Write chemical equation of the reaction involved.
Ans :

()

NH,

Alnd /1 S0,

p-Bepsouinoae

(b) Azo dve test iz used to between

cyclohexyvlamine and aniline.

distinguizh
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(e)
NH, NHOOCH, NHCOCH,
CH, OO0 HMNO H S0,
Amilline )
hH? N II,_,
{Major)
NG

=it r||\:|:|.|i1i|.'-|I

or
(] Aniline gives phenyl isocyanide in carbylamine reaction.

0 =0

Humiliose Plemyll tssevanide

CHOT,
—_—

ale. KOYH

SECTION-E

Directions (Q. Mos. 31-33) : The following questions are long
answer type and carry 5 marks each. Two questions have an
internal choice,

3.

What are carbohvdrates 7 How are they classified 7
Ans:

Carbohydrates and its classifieation :

According to modern definition optically active polyhydroxy
aldehydes or polyhydroxy ketones or compounds which can be
hydrolysed to give monomers (i.e as final monosaccharides)
product are called carbohydrates.

Classification of Carbohydrates :

Carbohydrates are also known as =accharides and classified
according to their behavionr towards hydrolysis,

| Carbohvdrates

depending upon the units
progluced after hvdrolysis

|h|.|’l]]|!mi\ll’1‘|h-]]’i(iﬂ_'i| |Ijllg:mrflmﬁtir~_-|| | I"c:l_v.-am‘u::lmrirlm|

N amed {Oigos-few ) Yield
svstematically 249

pocarding to the  monosaccharides
number of carbon on hydrolvsis.
Inlmme. they contain.

Hydrolysed to
maore than
Oernonesaecha-
rides

| 1 |
Amaorphous
solids, insalulble
in water, tasteless
and thus are
called
IO S1ZALE,

Crystalline solids, soluble in water
and sweet in taste and collectively
called sugars,
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32.

Carbolydrates  are also  classified as  either reducing
sugars or non-reducing sugars. The sugars that reduce the
Tollen's reagent and Fehling's solution are called reducing
sugars. Reducing sugars include all the monosaccharides
The resulting disaccharide would be non-reducing (as
suerose). If one of the earbonyl functions in the anvone of
the monosaccharide units iz free, the resulting disaccharide
would be reducing sugar (as maltose, lactose, cellobioase).
All polysaccharides are non-reducing sugars.
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Deseribe the kinetics of a first order reaction. Why is a first
order reaction never completed?

Auns :

First order reaction is that in which the reaction-rate is

determined by one concentration variable. Consider the
reaction,

A — Products

ﬂH] — KA

Suppose that the initial emmunratiuu is [4d] g-mole per
unit-volume and the cone. after a time ¢ is [.»-l] g-mole, then

_d4]
[4]
on integrating the above equation, we get

[l [

Rate of reaction =—

= Lt

or —In[A] =kt+1
at t =10,
I =—In[Ad]

Henee the above equation becomes

L [Aa]
kt =In [A]

A
z.amh,[ o

“ 4]
This is called the kinetie equation of a first order reaction.
Here, [A], is the initial concentration of A. From the last
equation, it is correct that mathematically, [A] = 0 for all
t < oo, Thus, A ean never be zero as long as infinity is not
defined. Hence first order reaction can never completed.

or
What do vou mean by first order reaction
expression for first order reaction.

Ans :

The first order reaction is defined as the reaction in which
the reaction rate is determined by the change of one
concentration term of the reactant only e.g. In the reaction,

or k=

7 Find the
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_ 2303 it
i L ey
2.303, [R]r.-
" TR
Where, t = time
a or [f]; = initial concentration

i = rate constant
(a— ) or [R] = concentration of a after time ¢
According to rate-law, first order reaction can be represented
as :
Rate. {1'] =k- [a.— J:]
Expression for First Order Reaction :
Let for a reaction,
Reactant ()] — (P) Product.

Rate :—%fﬂ = k[R|

Ef[[i—if]tl =— kdt
After integration of the reaction, we get
In[R =—kt+1 (1]
where, I = constant of integration
In the beginning, when
t=10
R =[R],

[R]; being the initial concentration of the reactant.

and

Henece, Equation (1) ean be rewritten as
n[Ry=—kx0+1
n[R], =1

Substituting In[R], = I in the equation (1),
(R, =— k+n[R],

] —— kt
I R ;
1, [R] _
?ln ", = kit
_1, [Rs
& _Thl-[m_
po— 2303 (Rl

Describe the general characteristics of transition elements
with special reference to the following :

(i) Formation of colour salt

(ii] Variable cxidation state

Ans :

Characteristics of transition element with respect to :

(i) Formation of eolour salt : Most of the compounds of
transition metals are coloured due to d-d transition.
structure defectz and charge transfer Transition metal
ions having d° configuration are colorless,

The explanation is that in d-d transition, free metal ion
has degenerate d-orhital which splits into two levels,
according to the geometry of complex. Compounds
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absorb light of visible range for the excitation of electrons
from lower to higher level and complementary colour
of |'l|=g;1|t is seen. The \l‘in’ulullgth of the Ii[:‘;].lt absorbed
:IL‘PL‘IJ.I.].H Lol the nature of the lig:uul.

When ligi-tlul has free electrons, the transfer of electron
from anion to eation takes place. In this case energy is
absorbed during thiz process which is responsible for
eolour.

(ii) Variable oxidation states : Transition metals show

(a)

different oxidation states variable valency except the
first and the last element this iz hecanse of the fact that
the difference in the energy of (n—1) o electrons and
ns electrons is low which i1|1p|'ll_':-; that electrons from
hoth energy levels can take part |:|ulu1i1|g.

or
Account for the following;

1. Mn shows the highest oxidation state of 47 with

cxygen but with fluorine, it shows the cxidation sate
of +4.

2. Cr* is a strong reducing agent.
3. Cun® zalts are coloured, while Zn*® salts are white.

(b)

Complete the following equations:
A

1. 2MnO.+4K0OH + O, -

2,
Ans :
(a)

Cr.03 + 14H* + 6l —

1. In case of oxygen, Mn shows the highest oxidation

2. Crt

state of +7. This is because Mn forms pw —dx
multiplu bonds 1I=-iil1|_'=\‘| Q_p orbitals of OV ECD and 3d
orhitals of Mn. with F, Mn :IiHPIH_‘L"H an oxidation
state of +4 hecanse of the single bond formation
cansed by the unavailahility of 2p orbitals of F for
multiple bonding.

i= strongly reducing in nature, It has a d°
configuration. While acting as a reducing agent, it
mets oxidised to Cr' (with electronic configuration
41“}. This d* configuration, which represents a more
stable configuration.

ey

3. Zn"" salts have a completely filled set of d-orbitals

(b)

{3:!“'}. while Cu** has an incompletely filled set of
d-orbitals {34, and therefore, d— d transition is
possible in Cu*', leading to its blue colour.

1. 2MnQ,+4KOH + 0, —*+ 2K,MnO, + 2H,0
2. Cr,0% + 14H* + 61" — 2Cr™ + 31, + TH,O
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