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SOLUTIONS
TWO MARKS QUESTIONS

. Define the term molarity and molality. What is the effect of temperature on these concentration terms?
Ans — No of moles of solute in 1 litre of solution is molarity whereas no of moles of solute in 1 kg of
solvent is called molality. Molality does not change with temperature whereas molarity changes because
M depends on volume and volume changes with temperature change.
. State Henry’s law and explain the effect of it solubility of gases in liquids.
Ans — “Solubility of a gas in a liquid is directly proportional to the partial pressure of the gas present
above the surface of liquid or solution”. More the value of Ky, less will be the solubility of the gas.
. State Roult’s law if (i) both the components of a solution is volatile and (ii) solution contains a
non-volatile solute.
Ans — (1) Partial vapour pressure of each component in the solution is directly proportional to its mole
fraction present in the solution.

(i1) The vapour pressure of the solution containing non-volatile solute is directly proportional to the
mole fraction of solvent only.
. Compare ideal and non-ideal solutions.

Ans -
Ideal solutions Non-ideal solution
Obeys Roult’s law. Does not obey Roult’s law.
AVmix & AHmix both =0 AVmix & AHmix both # 0
n- hexane & n- heptane, bromoethane & Ethanol & water, acetone & chloroform
chloroethane
. Compare non-ideal solutions showing positive and negative deviations.

Ans -

Positive deviation Negative deviation

Observed V.P. > calculated V.P.




A-B interaction decreases. A-B interaction increases.

Minimum boiling azeotrope is formed. Maximum boiling azeotrope is formed.

Water & Ethanol. Chloform & Acetone.

6. What is abnormal molar mass? How will it be corrected?
Ans — Due to association or dissociation of solute particles in the solution the molar mass observed is
found different from actual molar mass of the solute. Now the observed molar mass is called abnormal
molar mass. It will be corrected using vant-Hoff’s factor while using calculation of molar mass of solute
using any colligative property.
7. What will be vant-Hoff factor for the followings?
(a) Acetic acid in water (b) Acetic acid in benzene (c) K4[Fe(CN)6] in water.
Ans — (a) More than 1 (b) less than 1 (if 100% dimerization takes place). (c) 5 if 100% ionisation.
8. To find the molar mass of biomolecules, osmotic pressure method is preferred. Justify.
Ans — because using osmotic pressure method temperature of the solution does not change and therefore
correct molar mass is calculated whereas other methods are based on temperature change and therefore
the biomolecules may decomposed or denaturized.
9. Arrange the following solutions in increasing order of boiling points and freezing points. Give
justification also.
0.1 M KCI AND 0.1 M glucose.
Ans —B.P.=0.1 M glucose < 0.1 M KCI — because KCl is ionized in solution and gives
approximately double number of particles as compared to glucose solution.
F.P.=0.1 M KCI <0.1 M glucose — reason is same.
10. What is meant by Colligative Properties? Give types of colligative properties.
Ans — The properties of a solution depends upon no of particles of solute not on the nature, in the
solution are called colligative properties.
(a) Relative lowering of vapour pressure (b) Elevation of boiling point (c) Depression of freezing point (d)
Osmotic pressure. All are directly proportional to the molality of the solution.
THREE MARKS QUESTIONS
1. Define Osmotic pressure. What do you understand by the term hypertonic and hypotonic solutions?
What happens when blood cells are kept in fresh water?
Ans — Movement of solvent particles through the semipermeable membrane from dilute to concentrate
solution is called osmosis.
The solution which has higher osmotic pressure is called hypertonic whereas the solution which has
lower osmotic pressure is called hypotonic solution.
Blood cells swell because of endosmosis.
2. Given below is the sketch of a plant for carrying out a process.
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(a) Name the process occurring in the above plant.
(b) To which container does the net flow of solvent take place?
(c) Give one practical use of the plant.

Ans - (a) Reverse osmosis



(b) To fresh water container
(c) This can be used as a desalination plant to meet potable water requirements.
3. Calculate the boiling point of a solution prepared by adding 15 g of NaCl to 250 g of water. (Kb for

Ans -

water = (0.512 K Kg mol-1 and molar mass of NaCl = 58.5 g/mol). Assuming that NaCl is 100% ionized

1n water.
_ ixKbxWBx1000
ATb = MBxWA
_ 2x0.512x15x1000
58.5 x 250

=1.052K
Boiling point of the solution =373 + 1.052 = 374.052 K
The vapour pressure of pure benzene at a certain temperature is 0.850 bar. A non-volatile solute
weighing 0.5 g when added to 39.0 g of benzene (molar mass = 78g/mol). Vapour pressure of the
solution, then, is 0.845 bar. What is the molar mass of the solid substance?
Ans -
The various quantities known to us are as follows:
p,”=0.850 bar: p=0.845bar;: M, =78 gmol'; w,=05g: w, =39g

Substituting these values in equation (2.28), we get

'0.850 bar — 0.845 bar _ 0.5 g x 78 g mol"!
0.850 bar B M, x39 g

Therefore. M, = 170 g mol™"

1.00 g of a non-electrolyte solute dissolved in 50 g of benzene lowered the
Ireezing point of benzene by 0.40 K. The Ireezing point depression constant
of benzene is 5. 12 K kg mol !, Find the molar mass of the solute.

Ans —

Substituting the values of various terms involved in eguation (2.36) we get,

'5.12 K kg mol™! x 1.00 g x 1000 g kg !
s 2 = 256 g mol '

N, = 0.40 < 50 &
Thus, molar mass of the solute = 256 g mol?
CHEMICAL KINETICS
TWO MARKS QUESTIONS

1. Define the term average rate and instantaneous rate of reaction.
Ans — Change of concentration of either reactant or product in a measurable time interval is called
average rate and if time interval is taken zero then average rate becomes instantaneous rate. Unit of
rate = mol/L/s.
2. Write the rate expression with respect to each reactant and product for the reaction given below.
5 Bir (aq) + BrO_~ (aq) + 6 HY (agq) — 3 Br, (aq) + 3 H_O (1)

Ans -
_1aer 1_ A[Bros ] 1AMl ]_ 1 A[Br]_ 1 A[H,O]

Rate = —
5 o = AT (5] At 3 AT 3 AT

Calocwvalate thhe overaall order of = reactior whicky
Ixas thhe rate expressiory
(=) Rate — Ffc [A]IYYS [EB157=
() Rate = Fc LA™ [EB]1°

Ans —



(a) Rate = Ic [A1™ [B1™

order — I 4+ W
So order = 1 2 + 3[B2 = 2 hd.e., secorwl order
() order = 33,2 + (—1) = 1722, i.e.. halfl order.

4. What are the units of rate constant for the zero, first and second order of reactions?

Ans —
dex ‘e consts
& W -~ "
1 mol L > 1 =molL 's™ '
Zero order reaction O = (nlol L_l}o
r mol L ! = 1 — o1
. =
First order reaction | 1 s (molLﬁl)
. I s S -
mol L1 1 11 a1
Second order reaction 2 = > 102 Imo s
1 (mo11. 1)

Identify the reaction order from each of the following rate constants.
G k= 2.3 % 10° L mol ' s
(ii) k=3 < 10* !

Ans —
(i) The wuunit of secornd order rate constant is L mol ' s ', thherefore
e = 2.3 > 10° L mol ' s ' represents a second order reaction.
(ii) The uunit of a first order rate comstant is s ' thherefore
e = 3 = 10 % s ' represemts a first order reaction.

6. Compare molecularity and order of a reaction.
Ans — OR any two considerable points.

(i) Order of a reaction is an experimmenital gquantity . It can be Zzero ard
evern a fractiomn but molecularity cannot be Zzero or a mon integer.

(ii) Order is applicable to elementary as well as complex reactions
whereas molecularity is applicable only for elementary reactions.
For complex reaction molecularity has no meaning.

7. Write the integrated rate equations for both zero and first order reactions. Also write their formulas
to find half-life.
Ans — For zero order — K =[R]0 — [R]/t & t1/2 = [R]0/2K

For first order — K = 2.303/t . log [R]0/[R] & t1/2 = 0.693/K
8.

Show that i a first order reaction. time reguired for completion of
OO . 920 is 10O timmes of Ihhalf-life (tlfz) of thhe reactior.

WVWhen reaction is completed 99 .9%6. [R], = [R]l, — O.999[R1],_,
=2.303 Rlo
= lo
re 2 =R
2. 303 [Rlo 2. .303
= 1o = T d
‘ £irl, —0O.999[Rl, r  1o=s10
rt = 6.909/ I
For half-life of thhe reactiorn
t s = O0.693/F
[
_ S.909 — I 10
ty o Ic 0.693

9. (a) What is the effect of temperature change by 10°C on rate constant?
(b)Define pseudo first order reaction.
Ans — (a) Rate constant becomes doubled.
(b) In a bimolecular reaction, if concentration of one of the reactant is taken in excess, then
reaction becomes first order kinetics. Such reactions are known as pseudo first order reactions.
10. Define activation energy. Explain the effect of catalyst on activation energy of a reaction?

Ans — The minimum amount of energy that is required to cross the energy barrier and form activated
complex for the reactant molecules, is called energy of activation.



A catalyst provides an alternate path of lower activation energy and increase the reaction rate.
THREE MARKS QUESTIONS
1. Explain the key features of Collision theory.
1. Collision between the reactant molecules is must.
ii. Colliding molecules must have proper orientation.
lii.Collision frequency must be high.
2. A reaction is first order in A and second order in B.
(1) Write the differential rate equation.
(i1) How is the rate affected on increasing the concentration of B three times?
(ii1)) How is the rate affected when the concentrations of both A and B are doubled?
Ans - . (i) Rate = K[A]' [B]?
(ii) Rate = K[A]' [3B]* = 9K[A]" [B]* hence, it becomes 9 times.
(iii)Rate = K[2A]' 2[B]* = 8K[A]' [B]* hence, it becomes § times.
3. Draw the graphical representations of zero and first order reactions showing time and conc. Of the
reactant.

In[R] —

Concentration of R —>

o

Ans - (i) zero order (ii) 1* order

4. How is the activation energy of a reaction calculated by graphical method?
Ans -

Time —— 0 t >

Intercept = In A

Slope = - E /R

-—

/T — Find the slope and calculate Ea as slope = -Ea/R
5. A first order reaction is 50% completed in 40 minutes at 300 K and in 20 minutes at 320 K. Calculate

the activation energy of the reaction.

(Given: log 2 =0.3010, log 4 = 0.6021, R =8.314 JK"! mol™)

Calculate K1 and K2 using two half-lives given and then find Ea.
COORDINATION COMPOUNDS

1. Write IUPAC name of the complex [Cr(NH,),Cl,]". Draw structures of geometrical isomers for this
complex.
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Tetraaminedichloridocromium(III) ion.

2. Using IUPAC norms write the formulae for the following :

(a)Pentaamminenitrito-O-cobalt(II) ion
(b)Potassium tetracyanidonickelate(II)

Ans - (i) [Co(NH;)s(ONO)J*" (i) K;[Ni(CN),]

3. Define and give one example each of linkage and coordination isomerism.
Ans — Linkage isomerism arises due to presence of ambidentate ligands. Any example
Coordination isomerism arises due to exchange of ligands between positive and negative
coordination spheres. Any example.
4. Define ambidentate ligands and chelating ligands with suitable example.
Ans — An ambidentate ligand has two donor sites but monodentate in nature at a time. NO,", SCN"etc
5. What are homoleptic and heteroleptic complexes?
Ans — In homoleptic complexes all the ligands present are same whereas in heteroleptic complexes

different kind of ligands is present. [CoUNHIs1"".  [CONH;),Cla]1"
6. Write the state of hybridisation of central metal and structure of the following complexes-
[NiCl,]* & [Ni(CN),]*
Ans - [NiCl,]* is tetrahedral and sp3 hybrid.
[Ni(CN),]* is square planer and dsp2 hybrid.
7.

Why is geomeilirical isomerism not possible in tetrahedral complexes
having two different types of unidentate ligands coordinated with
the central metal ion ?

Tetrahedral complexes do not show geometrical 1somerism because
the relative positions of the unidentate ligands attached to the central
Ans - metal atom are the same with respect to each other.

8.

Out of the following two coordination entities which is chiral
(optically active)?

() cis-[CrCls(ox)s]® (b) trans-[CrCls(ox).]®

Ans —

The two entities are represented as

o 1 . o
T ]

1 /\ I /—\
Cr/ o3 Cr OxX
T~ c1 — | T~
1
o3
() cis — [CrCl.(ox).]1 ) trans — [CrCl.(ox).]17

Ot of the two. (Aa) cis - [CrCIZ(OX)Z]S’ is chiral (optically active).

Give evidence that [Co(NH3)=-Cl]lSO, and [Co(INH3)s(SO,)]Cl are ionisation
9. isomers.



Ans — first will give white ppt with barium chloride whereas the second will give white ppt with silver

nitrate, so these are ionisation iSomers.

10. What are the possible hybridisation and geometry of complexes having coordination number 4 and
6?

Ans — Coordination no 4 = dsp2 hybridisation — square planer structure & sp3 hybridisation — tetrahedral

structure.

Coordination no 6 = d2sp3 and sp3d2 hybridisation — octahedral structure.

The spin only magnetic moment of [MnBr4]27 is 5.9 BM. Predict thhe
geometry of thhe complex iomn 7

Ans — Since Mn has sp3 hybridisation and 5 unpaired electrons, it has magnetic moment of 5.9 BM.
11.

[N1C14]2’ is paramagnetic while [Ni(CQO),] is diamagnetic though both are
tetrahedral. Why?

Ans — first one has unpaired electrons whereas the second one has no unpaired electron.

12. Complexes with Polydentate ligands are more stable than other complexes. Justify by giving
examples.

Ans — Polydentate ligands offer chelating effect which makes the complex more stable.

13. Give the electronic configuration of the following complexes on the basis of Crystal Field Splitting
theory:

[CoFe]™, [Fe(CN)]* and [Cu(NH;)]**

Ans - [CoF¢]’~ Co**—(3d°)—ty,'e,’
[Fe(CN)s]* Fe**—(3d%)—t,,%,"
[Cu(NH,),J*".Cu - (3d%) -y,
14. Compare the key points of VBT and CFT.
Ans — key points are - VBT is metal centred whereas CFT is ligand centred.
VBT is based of hybridisation hypothesis whereas CFT is based of splitting of d orbitals under the
influence of ligands
THE D- AND F-BLOCK ELEMENTS
Q1l.
Assign reasons for the following:
(i) The enthalpies of atomisation of transition elements are high.
(ii) The transition metals and many of their compounds act as good catalysts.

(iif) From element to element the actinoid contraction is greater than the lanthanoid contraction.

(iv) The E° value for the Mn** / Mn " couple is much more positive than that of Cr>* / Cr?*,

(v) Scandium (Z =21) does not exhibit variable oxidation states and yet it is regarded as a
transition element.

Ans-



(i) This is because transition metals have strong metallic bonds as they have a large number of
unpaired electrons.

(it) The catalytic activity of transition metals is attributed to the following reasons:
(a) Because of their variable oxidation states transition metals form unstable intermediate
compounds and provide a new path with lower activation energy for the reaction.

(h) Insome cases, the transition metal provides a suitable large surface area with free valencies
on which reactants are adsorbed.

(iii) This is due to poorer shielding by 5f electrons in actinoids than that by 4f electron in the
lanthanoids.

(iv) This is because half filled d-subshell (3d5) in Mn >* is more stable.
(v) This is because scandium has partially filled d orbitals in the ground state (3d L 4.92).
Q2.

(a) What may be the possible oxidation states of the transition metals with the following d
electronic configurations in the ground state of their atoms:

3d° 452, 3d> 452 and 3d° 452 . Indicate relative stability of oxidation states in each case.

(b) Write steps involved in the preparation of (i) Na,CrO,4 from chromite ore and (ii) K, MnOy,
from pyrolusite ore.

Ans-
(a)
Electronic Element Possible O.S. More stable O.S.
Configuration
3d2 452 Vanadium +2,4+3,+4,+5 +5
3d° 452 Manganese +2,+3,+4,+5,+6,+7 +2,+7
3d% 452 Iron +2. 43, +4,+6 +2,+3

(b) (i) Chromite ore is fused with sodium carbonate in excess of air.
4FCCI'204 + 8N&2C03 + 702 —_— 8N£I.2CI'O4 + 2F62 03 + 8C02

Chromite ore Sod. chromate
(i) Pyrolusite ore (MnO, ) is fused with KOH in the presence of O, or oxidising agent
such as KNO;.
2MnO, + 4KOH + 0Oy — 2K,MnO, + 2H,O
Pyrolusite ore Potassium maganate

Q3.
Discuss the relative stability in aqueous solutions of +2 oxidation state among the elements : Cr,
Mn, Fe and Co. How would you justify this situation?

(At. Nos. Cr =24, Mn = 25, Fe =26, Co =27)

Ans-
On the basis of electrochemical series the standard electrode potential shows the following order

(o] (o} (o]
Evin e < Eorrvee < Ererpe <0 B o 00

Therefore, Co 2 gets easily reduced to metallic cobalt while it is difficult to reduce Mn 2+ Hence
Mn 2* will be most stable and the increasing stability order will be
Co®* < Fe?* < Cr?* < Mn?*

Q4.



Compare actinoids and lanthanoids with reference to their :
(i) electronic configurations of atoms

(i1) oxidation states of elements

(iii) general chemical reactivity of elements.

Ans-
Characteristics Lanthanoids Actinoids
(i) | Electronic configuration [Xe] 4f 454" 657 [Rn] 5 647175
(i7) | Oxidation states Besides + 3 0.S.Lanthanoids | Besides +3 o.s. actinoids show
show +2 and +3 O.s. only in a [ higher o.s. of +4, +5, +6, +7
few cases. also because of smaller energy
gap between 5f, 6d and 7s
subshell.
(ii7) | General chemical reactivity of | These are less reactive metals | These are highly reactive
elements metals.
Lesser  tendency towards | Greater  tendency  towards
complex formation. complex formation.
Do not form oxocation Form oxocation
Compounds are less basic. Compounds are more basic.
Q5.

Assign a reason for each of the following:
(i) The third ionization energy of Mn (Z = 25) is higher than that of either Cr (Z =24) or Fe

(Z = 26).

(ii) Simple copper (I) salts are not stable in aqueous solutions.

Ans-

(i) This is because Mn 2* is more stable as it has exactly half filled configuration 3d 3450,

(if) Cu’* (aq) is much more stable than Cu™ (aq). This is because, although second ionization

enthalpy of copper is large but for Cu 2 (aq) is much more negative than that of Cu™ (aq) and

therefore, it more than compensates for the second ionisation enthalpy of copper. Therefore,

Cu ™ ion aqueous solution undergoes disproportionation.
2Cu?* (aq) —— Cu’* (aq) + Cu(s)

Qs.

Describe the trends in the following properties of the first series of the transition elements :

(i) Oxidation states
(if) Atomic sizes

(iii) Magnetic behaviour of dipositive gaseous ions (M

Ans-

2+)



(i) As there is very little energy difference between 45 and 3d orbitals, electrons from both energy
levels can be used for chemical bond formation. Therefore all elements except Sc and Zn, of the
first transition series show a number of oxidation states as shown in table.

Oxidation stales ol the [irst series transition elements (the mostL common ones are in bold letier)

Sc Ti vV Cr Mn Fe Co Ni Cu Zn
+2 +2 +2 +2 +2 +2 +2 +1
+3 +3 +3 +3 +3 +3 +3 +3 +2 +2
+4 +4 +4 +4 +4 +4 +4
+5 +3 +5
+6 +6 +6
+7

(if) Atomic radii of the first transition scrics decrecases from Sc to Cr, then remains almost constant
till Ni and then increases from Cu to Zn.
The reason of this variation in atomic radii has been attributed to the increase in nuclear charge
in the beginning of the series. But as the electrons continue to be filled in d-orbitals, they screen
the outer 4s electrons from the influence of nuclear charge. When the increased nuclear charge
and the increased screening elfect balance each other in the middle of transition series, the
atomic radii becomes almost constant (Mn to Fe). Towards the end of the series, the repulsive
interaction between electrons in « orbitals become very dominant. As a result there is an
expension of the electron cloud; consequently, the atomic size increases.

(7ii) ExceplZn 2+, all other divalent gaseous ions of the [irst series of the transition elements contain
unpaired electrons in their 34 subshell and are therefore paramagnetic in nature.
The magnetic moment (W) of the elements of the first transition series can be calculated with the
unpaired electrons (n) by the spin-only formula

ML=yn(n+2) B.M.

Ton Configuration Unpaired electrons Magnetic moment (L)
calculated
Mn2* 25 4,0 5 J5(5+2)=592B.M.
Cu?? 3% 45° 1 JId+2)=1.73 B.M.
Zn?t 31 440 0 Joo+3 =0
Q7.
(a) Complete the following chemical reaction equations: 5

(i) MnOZ( ) + C207 70y + H (a) ——
(if) Crzo'?(_aq) + F*" (ag) + H (ag) —

(b) Explain the following observations about the transition/inner transition elements:
(i) There 1s in general an increase in density of element from titanium (Z = 22) to copper (£ = 29).

(7)) There occurs much more frequent metal-metal bonding in compounds of heavy transition
elements (3™ series).

(7ii) The members in the actinoid series exhibit a large number of oxidation states than the
corresponding members in the lanthanoid series.

Ans-



(a) (i) In acidic medium:

2+

Mn OF + 8H' +5e———> Mn?" 4+ 4H, 0] x 2

C,03~ — 5> 2CO, +2e]x 5

2Mn O + 5C,03 + 16H" ——» 2M2* + 10CO, +8H, O

(i7) In acidic medium:
Cry O3~ + 14HY + 6e—> 2Cr>" + 7H,LO

Fe?2t — 5> Te?r + e1=x 6

Cr, O~ + 6Fc?t +14HY —— 5 2Cr>* + 6Fc>t +7H, O

Q8.
(@) Complete the following chemical equations for reactions:
(E) MHO4_(aq) + S2032_(aq) + HZO([) —_—>

(i) CrO7 () + HoS(q) + H+(aq) —

(b) Give an explanation for each of the following observations:

(i) The gradual decrease in size (actinoid contraction) from element to element is greater
among the actinoids than that among the lanthanoids (lanthanoid contraction).

(if) The greatest number of oxidation states are exhibited by the members in the middle of a
transition series.

(7iii) With the same d-orbital configuration (d'4 ) Cr**ionis a reducing agent but Mn>* ion is an
oxidising agent.

Ans-

(a) (i) In neutral or faintly alkaline solutions

MnO3 +2H,O+3e” — > MnO, + 2H, O+ 40H |=8

S,032” +100H — 5> 2S03 +5H,O+8e [x3

8MnO, + 35,02 +H,O — > 8MnO, +6SO3 +20H

(éi) In acidic solutions
Cr, 07~ +14H" +6e” — > 2Cr>" +7H,0O

H>,S ——> S+2H" +2e 1x3

Cr, 027 + 3H,S + 8HY —— 5 2Cr>" +3S+7H,0

(b) (i) This is due to poor shielding by 5f electrons from element to element in actinoids than by
4f electrons in lanthanoid series.

(ii) This is due to involvement of both (n—1)d and ns electrons in bonding, which are
unpaired in maximum number at the middle of series.

(iir) Cr>" has the configuration d* and easily changes to Cr>" which has half 12g

configuration and hence move stable. Therefore Cr2tis reducing. On the other hand, the
change from Mn 3* to Mn " results in the half filled, a configuration which has extra
stability. Therefore Mn s oxidising.

Q9.
(a) Complete the following chemical reaction equations:
() Fe *(ug) MnOZ( .y, + HT (ag) —>
(i) CraOF,,, + 17 (ug) + H (ag) ——>
(») Explain the following observations:
(¥) Transition elements are known to form many interstitial compounds.

3+

(ii) With the same d* d-orbital configuration Cr2* ion is reducing while Mn>* ion is oxidising.

(iii) The enthalpies of atomisation of the transition elements are quite high.



Ans-
(@ @ MnOZ + 8H' + S5¢e” — 5> Mn?2" +4H,O
3+

Fe?t — 5 Fe' 4+e 1 x5

MnO; + S5Fe?" + 8H" — > Mn 2" +5Fe®" +4H,O

(i) Cr,O27 + 14H" + 6e” — 5 2Cr>" +7H,O

217 — > I, +42e" 1 %3

Cr O~ + 61 + 14H" — > 2Cr>" 43I, +7H,O

(b) (i) Transition elements form many interstitial compounds as they are capable of entrapping
small atoms like H, C or N in the interstitial sites in their crystal lattice.

(if) Crt s reducing as its configuration changes from d * to d3, the latter having a half
filled 4 configuration. On the other hand, the change from Mn 3* to Mn ** results in the
half-filled d° configuration which has extra stability therefore Mn s oxidising.

(7ify This is because transition metals have strong metallic bonds as they have a large number
of unpaired electrons.

Q1lo.
(a) Complete the following chemical reaction equations:
() CrO77 (4 + HaS(oy + H oy —>
(i) MnOs, + KOH () + Opmy —>
() Explain the following observations:
(i) Transition metals form compounds which are usually coloured.
(7i) Transition metals exhibit variable oxidation states.

(iii) The actinoids exhibit a greater range of oxidation states than the lanthanoids.

Ans-
(@ () CrO" + 14H" + 6e” —— > 2Cr>*" +7H,0O

H;S —— > S+2H'" +2e7 ] %< 3

Cr, O3~ + 3H>S+ 8H" — > 2Cr°" +3S+7H,O

(ii) 2MnO, + 4KOH+ O, — > 2K, MnO, + 2H, O

(b) (i) This is due to d - d transition as the energy of excitation of d orbital electrons from lower
energy to higher energy level lies in the visible region.

(if) The variable oxidation states of transition metals are due to the participation of ns and
(n—-1)d electrons in bonding as energy difference between ns and (n—1)d orbitals is small.

(iii) This is due to comparable energies of 5f, 6d and 7s orbitals of actinoids.

Q1l1.
(a) Complete the following chemical reaction equations:
N ey 2— — '
@ CrO7 wp + 1 @p + H @ —>
- — 2
D) MnOZ gy + Fe Tl gy + HT (4 >
() Explain the following obsecrvations:
(i) Im gceneral the atomic radii of transition clements decrcasce with atomic number in a given
series.

(ii) The EOM2+ M for copper is positive (+ 0.34 V). It is the only metal in the first series of

ransition elements showing this type of behaviour.
(iii) The E° value for Mn>" | Mn?* couple is much more positive than for Cr>* | Cr>* or Fe?* | Fe?*
couple.

Ans-



(@) (D CrOF7 + 14H" + 67 ——— > 2Cr>" +7H,O

217 —m > I5 +2e | x 3

Cr O3~ + 61 + 14HY — 5 2Cr>" +315 +7H>O

i) MnOZ +~ 8H" + 5¢e7 —— > Mn 2" +4H,O

Fe2t 5 Fe>* +~e” ] x 5

MnOZ + SFe?" + 8H" ————> Mn 2" +5Fe’" +4H,O

(b) (i) The atomic radii of transition metals decreases with atomic number in a series as the
nuclear change increases due to poor shielding effect of d orbitals.

(if) This is due to its high enthalpy of atomization and low hydration enthalpy.
(iii) This is due to much large third ionisation energy of Mn as Mn 2 s very stable on
account of stable d° configuration.

Qil2.

Complete the following chemical reaction equations:
(i) MnOZ (ag) + C,O 42;_ (aq) + H'(aq) ——>

(i) Cr,027 (ag) + Fe?*t (ag) + H" (ag) ——>

Ans-
(> ™MnOZz +8H'"™ +5e— —  >MnZ2" +A4H,O]=< 2
O35 >2CO5 +2e =<5
2MnO; +5C->05 +16H'" — — >2Mn " +10CO5> + 8H > O
(ii) CroOF +14H'" + 6¢— — >2Cr?" +7H-,O
Fe?2™ —  >Fe ™t + e 1< 6
CroO27 4+ 6Fe?? +14H" — > 2Cr>" 4+ 6Fe®" + 7H, O
Q1i3.

(a) What is meant by the term lanthanoid contraction? What is it due to and what consequences
does it have on the chemistry of elements following lanthanoids in the periodic table?

(b) Explain the following observations:
(i) Cu* ion is unstable in aqueous solutions.

(ir) Although Co”" jon appears to be stable, it is easily oxidised to Co’" ion in the presence of
a strong ligand.

(iti) The ES, 2+ value for manganese is much more than expected from the trend for other

\ M
elements in the series.

Ans-

(a) Lanthanoid contraction: The steady decrease in the atomic and ionic radii of lanthanoids
with increase in atomic number is known as lanthanoid contraction.

Cause of lanthanoid contraction: As we move along the lanthanoid series, for every
additional proton in the nucleus, the corresponding electron goes into 4f-subshell, there is poor
shielding of one electron by another in this subshell due to the shapes of these f~orbitals. The
imperfect shielding is not able to counterbalance the effect of the increased nuclear charge.
Thus the net result is decrease in size with increase in atomic number.

Consequences:
(i) 5d series elements have nearly same radii as that of 4d-series.
(ii) The basic strength of hydroxides decreases from La(OH)3 to Lu(OH) 3.

(b) (i) Because the high hydration enthalpy of Cu?? easily compensates the second ionization
enthalpy of Cu.

(i) Because strong ligand cause spin pairing giving rise to diamagnetic octahedral complex
which are very stable and have very large crystalfield stabilization energy. This splitting
energy overcomes the ionization enthalpy.

(iii) This is due to stability of Mn 2+ as it has half filled d° configuration.
Q14.



How would you account for the following: 3
(i) Many of the transition elements and their compounds can act as good catalysts.

(if) The metallic radii of the third (5d) series of transition elements are virtually the same as those
of the corresponding members of the second series.

(iii) There is a greater range of oxidation states among the actinoids than among the lanthanoids.

Ans-
(i) The catalytic activity of transition metals is attributed to the following reasons:

(a) Because of their variable oxidation states transition metals form unstable intermediate
compounds and provide a new path with lower activation energy for the reaction.

(b) In some cases, the transition metal provides a suitable large surface area with free
vacancies on which reactants are adsorbed.

(i) This due to filling of 4f orbitals which have poor shielding effect or due to lanthanoid contraction.
(iii) This is due to comparable energies of 5f, 6d and 7s orbital in actinoids.

Q15.
State reasons for the following observations: 2

(i) The enthalpies of atomisation of transition elements are quite high.

(i) There is a greater horizontal similarity in the properties of the transition elements than of the
main group elements.

Ans-

(i) This is because, transition elements have strong metallic bonds due to presence of large
number of unpaired electrons.

(i) This 1s because in transition elements incoming electron goes into d-orbitals of inner shell
whereas in main group elements, the incoming electron goes to outermost shell.

Qile.
Explain the following observations: 3
(/) With the same d-orbital configuration (d4) Cr** ion is a reducing agent while Mn>* ion is an
oxidising agent.
(ii) Cu™ ion is not stable in aqueous solutions.

(iii) Among the 3d series of transition elements, the largest number of oxidation states are exhibited
by manganese.

Ans-

(€] Cr2* s reducing as its configuration changes from d% to d>, the latter having a half filled 12§
configuration. On the other hand, the change from Mn 3% to Mn 2% results in the half-filled &°
configuration which has extra stability therefore Mn 3t s oxidising.

(i7) Because the high hydration enthalpy of Cu 2+ easily compensates the second ionization

enthalpy of Cu.

(iii) This is because manganese has electronic configuration [AT]3d54S2, with five unpaired

electrons in 3d orbitals.

Q17.

Explain the following observations:
(i) Generally there is an increase in density of elements from titanium (Z = 22) to copper (Z = 29)
in the first series of transition elements.
(ii) Transition elements and their compounds are generally found to be good catalysts in chemical
reactions.



Ans-

(i) The density of elements from titanium to copper increase in the first series of transition
elements. This is due to decrease in metallic radius coupled with increase in atomic mass
results in a general increase in the density.

(if) Many transition metals and their components show catalytic properties. This property is due to
their ability to exhibit variable oxidation states (incomplete d-orbitals) which enable them to
form unstable intermediates.

Q1s.

Complete the following chemical equations:
(i) C207™ (ag) + C,05 (ag) + H (ag) ——
(ii) MnO3 (ag) + Fe?" (ag) + HY (aq) ——
Ans-
(D CraOF (ag +14H" (ag) + 6 —— > 2Cr>* (ag) +THL, O

C5> 03 (ag — 52CO5 +2e]x3

Cr, OZ7 (aq) +3(C5 03 (ag) +14H" (ag) —— > 2Cr>" (ag) + 6CO5 +7H, O

(iD) MnO3Z (ag) +8H™ (ag) +5 e — > Mn 2" (ag) + 4H, O

Fe2* (aqg) S Fe3t (ag)+ e]x5

MnO7 (ag) +5Fe?" (ag) +8H™" (ag) ——> Mn 2" (ag) +5Fe>" (ag) + 4H, O

Q19.

How would you account for the following?

(1) The atomic radii of the metals of the third (5d) series of transition elements are virtually the
same as those of the corresponding members of the second (4d) series.

(ii) The E° value for the Mn 3% /Mn 2" couple is much more positive than that for Cr3* s cr?t
couple or Fe?* / Fe?" couple.

(ii7) The highest oxidation state of a metal is exhibited in its oxide or fluoride.

Ans-

(7) This is due to lanthanide contraction.
or
This is due to filling of 4f orbitals which have poor shielding effect.

(ii) The E° value for the Mn>*/Mn?* couple is much positive than Ccr3t/Ccr?t couple or Fe3*/Fe?+

couple because Mn>" ion receiving an electron gets d-subshell half-filled which is highly

stable. While in case of Fe®* d-sub shell is already half-filled, so it does not receive electron
easily.

(ii7) This is because fluorine and oxygen are highly electronegative elements and have small size.

Q20.
Explain the following observations:
(i) Transition elements generally form coloured compounds.

(i) Zinc is not regarded as a transition element.
Ans-

(i) This is due to d-d transition. When visible (white) light falls on a compound, it absorbs certain
radiations of white light and transmit the remaining ones. The transmitted light has the
complementary colour to that of the absorbed light.

(i) Because the atoms or simple ions of zinc never have partially filled d orbitals.

Q21.
(a) Complete the following chemical equations:
() Cry 07 (aq) + HaS(g) + H (aq) ——>
(D Cu(ag) + I(ag) —>
() How would you account for the following:
(i) The oxidising power of oxoanions are in the order VO3 < Cr, O—,2-_ < MnOj .
(ii) The third ionization enthalpy of manganese (Z = 25) is exceptionally high.

(iii) Cr?* is a stronger reducing agent than Fe?*.

Ans-



(@) (i) Cr,0,%>" + 3H,S + 8H" —— > 2Cr>* + 3S + 7H,O
(i) 2Cu** + 4T~ —— > Cu,l, + I,

(b) (i) The oxidising power of oxonions are in the order VO, < Cr, 072_ < MnO,~, this is due
to increase in the oxidation state of the metal ion.
(ii) The third ionisation enthalpy of manganese (Z = 25) is exceptionally high because Mn?+
ion has 3d° configuration which is highly stable since it is half-filled.
(iii) Cr?* stronger reducing agent than Fe?* as its configuration changes from d* to &>, a more
stable half filled t,, configuration.

Q22.

(a) Complete the following chemical equations:
() MnO3 (ag) + S,03 (ag) + H OO —>
(ii) Cr> 02~ (aq) + Fe’*(aq) + H (ag) ——>
(&) Explain the following observations:
(i) La>* (Z = 57) and Lu>* (Z = 71) do not show any colour in solutions.

(1) Among the divalent cations in the first series of transition elements, manganese exhibits
the maximum paramagnetism.

(iif) Cu™ ion is not known in aqueous solutions.

Ans-
(@) () 8Mn OZ (aq) | 35,037 (ag) + H O—— >8MnO, | 6SO3~ | 20H"
(ii) Cr,O7(aq) + 6Fe?" (aq) +14H" —— >2Cr>" + 6Fe>" +7H, O.
(€23} () La>* and Lu>* ions do not show any colour in solution because they do not contain any

unpaired clectrons.

(ii) Among the divalent cations in the first series of transition elements., manganese exhibits
the maximum paramagnctism beccause mangancse (Mn~*) ion has maximum number of 5
unpaired electrons.

(ii7) Cu™’ ion is not known in agqueous solutions because Cu”" ions are more stable due to more

negative All,,  of Cu?* than Cu', which is more than compensates for the second

ionisation enthalpy of Cu.

Q23.
Describe the preparation of
(i) Potassium dichromate from sodium chromate, and

(ii) KMnO, from K>;MnO,

Ans-
(i) Preparation of potassium dichromate from sodium chromate
(@) 2Na,CrO4 +H>,SO, ——> Na,CrO; +Na,SO,4 +H,O
(b) Na,CrO; +2KCl— K5 Cr; O; +2NaCl
(it) Preparation of KMnO, from K,MnO,4

2K,MnO, + Cl, — > 2KMnO, + 2KCI
OR

2K2Mﬂ04 -+ H20 -+ 03 _—> 2KMHO4 + 2KOH + 02

Q24.

Explain the following observations:
(i) The enthalpies of atomisation of transition metals are quite high.
(i) There is a close similarity in physical and chemical properties of the 4 d and 5 d series of the
transition clements, much more than expected on the basis of usual family relationship.
(iii) The members in the actinoid series exhibit larger number of oxidation states than the
corresponding members in the lanthanoid series.

Ans-

(i) This is because transition metals have strong metallic bonds as they have large number of
unpaired electrons.

(ii) There is a closc similarity in physical and chemical propertics of the 4d and 5d scries of the
transition elements much more than expected on the basis of usual family relationship. This is
because 5d and 4d series elements have virtually the same atomic and ionic radii due to
lanthanide contraction. Due Lo equality in size of Zr and Hf, Nb and Ta, Mo and W, etc.. the

two elements of pair have the same properties.

(iZi) The members in the actinoid series exhibit larger number of oxidation states than the
corresponding members in the lanthanide series due to the fact that the 5f, 64 and 7s levels are

of comparable energies.

Q25.



Explain the following:
(i) The transition elements have great tendency for complex formation.
(ii) There is a gradual decrease in the atomic sizes of transition elements in a series with increasing
atomic numbers.

(if7) Lanthanum and Lutetium do not show colouration in solutions. (At. No.: La=57, Lu=71)

Ans-
() The transition elements have great tendency for complex formation due to presence of vacant
d-orbitals of suitable energy., small size of cations and higher nuclear charge.

(ii) There is a gradual decrease in the atomic sizes of transition elements in a series with increasing
atomic numbers due to poor shielding effect of d-electrons, the net electrostatic attraction
between the nucleus and the outermost electrons increase.

(iii) Lanthanum and Lutetium do not show colouration in solutions because both the element
exhibit +3 oxidation state in their compound thus their cations do not possess any unpaired
electrons in them.

Q26.

Assign reasons for the following :
(i) Copper (I) ion is not known in aqueous solution.
(ii) Actinoids exhibit greater range of oxidation states than lanthanoids.

Ans-
(i) In aqueous solution Cu* undergoes disproportionation to form a more stable Cu®* ion.
2 Cu* (aq) —> 2 Cu(aq) + Cu(s)

The higher stability of Cu?' in aqueous solution may be attributed to its greater negative
A LyaH® than that of Cu™’. It compensates the second ionization enthalpy of Cu involved in the
formation of Cu’* ions.

(7ii) Actinoids exhibit greater range of oxidation states than lanthanoids. This is because there is less
energy difference between 5/ and 6d orbitals belonging to actinoids than the energy difference
between 4f and 5d orbitals in case of lanthanoids.

Q27.

Complete the following chemical equations:
(i) MnO; + C,O; + HY ——
(i) KMnO, —feated |

(iii) Cr, O3~ + H,S + H' —

Ans-

(i) ™MnO,~ + 8H"* + 5¢ — > Mn32* + 4H,0] x 2
C,0,7~ — >2CO, + 28] x 5

2MnO,” + 5C,0,>" + 16H* —— > 2Mn>** + 10CO, + 8H,O

(ii) 2KMnO, —€3 s K _MnO, + MnO, + O,
(iii) Cr,O5>~ + 14H" + 6e ——> 2Cr>* + 7H,LO
H->S — > 2H" + S + 2e] x 3

Cr,O,>~ + 3H,S + 8H" —— > 2Cr°* + 3S + 7H,O

Q28.

Assign reasons for each of the following:
(i) Transition metals generally form coloured compounds.
(i) Manganese exhibits the highest oxidation state of +7 among the 3d series of transition elements.

Ans-

(i) This is due to d-d transition. When visible (white) light falls on a transition metal compounds,
they absorb certain radiation of visible light and transmit the remaining ones. The colour
observed corresponds to complementary colour of the light absorbed.

(ii) As manganese has maximum number of unpaired electrons (5) in 3d subshell in addition to 2
electrons in the 4s subshell.

Q29.

What is meant by ‘lanthanoid contraction’?

Ans-

The steady decrease in the atomic and ionic radii (having the same charge) with increase in atomic
number as we move across the series from lanthanum to lutetium is known as lanthanoid contraction.

Q30.

How would you account for the following:
(i) Cr”" is reducing in nature while with the same d-orbital configuration (d%) Mn>" is an oxidising agent.
(ii) In a transition series of metals, the metal which exhibits the greatest number of oxidation
occurs in the middle of the series.



Ans-

(i) Cr?* is reducing as its configuration changes from 4% to 42, a more stable half filled toy
configuration while Mn3* is oxidising as Mn>* to Mn?*results a more stable half filled 5
configuration.

(i7) It is due to greater number of unpaired electrons in (72—1)d and s orbitals at the middle of the
series.

AMINES
Ql.

Account for the following observations:

(€3] PK, for aniline is more than that for methylamine.

(ii) Methylamine solution in water reacts with ferric chloride solution to give a precipitate of ferric
hydroxide.

(iii) Aniline does not undergo Friedel-Crafts reaction.

Ans-

i) In aniline due to resonance the lone pair of electrons on the nitrogen atom are delocalized over
the benzene ring. As a result, the electron density on the nitrogen decreases. On the other hand,
in methyl amine +1 effect of CH5 increases the electron density on the nitrogen atom. Therefore
aniline is a weaker base than methyl amine and hence its p K, wvalue is higher than that of
methyl amine.

—+ —
(i) CH NH, + H,O =——— CHz; NH; + OH
Duc to alkaline nature of solution of methylamine precipitation of Fe(OH) 3 occurs.
FeCly +30H —— > Fe (OH)5 L +3C1™

Ferric hydroxide
(Brown ppt)

(iii) Aniline being a Lewis base. reacts with lewis acid AICIl 3 to form a salt. Due to this N atom of
aniline acquires positive charge and hence acts as a strong deactivation group for further
reaction.

Write a chemical reaction in which the iodide ion replaces the diazonium group in a diazonium salt.

I
A
+ KI —— + KCI1+ N,

Benzene lodobenzene
diazonium chloride

Q2.

Why do amines behave as nucleophiles?

+
N2 Cl1

Ans- Due to the presence of a lone pair of electrons on nitrogen atom.

Q3.

Arrange the following compounds in an increasing order of basic strengths in their aqueous
solutions: 1

NH5;, CH3;NH,, (CH3),NH, (CH3)3N
Ans-
NH; < (CH3);N < CH;—NH, < (CH3), NH.
Q3.
Give the [TUPAC name of H,N — CH, — CH, — CH = CH,.
Ans- But-3-en-1-amine.
Q4.
Why is an alkylamine more basic than ammonia?
Ans-

Alkyl amine is more basic than ammonia because the + I effect or electron donating nature of alkyl
group increases electron density on ‘N’ atom in alkyl amine.

Q5.

Account for the following :

(i) pK, of methylamine is less than that of aniline.

(i7) Aniline does not undergo Friedel-Crafts reaction.

(iii) Ethylamine is freely soluble in water whereas aniline is only slightly soluble.

Ans-



(7) In aniline, due to resonance, the lone pair of electrons on the nitrogen atom are delocalized over
the benzene ring. As a result, the electron density on the nitrogen decreases. On the other hand,
in methyl amine +ve I effect of CII; increases the electrondensity on the nitrogen atom.
Therefore aniline is a weaker base than methyl amine and hence its pK,; value is higher than
that of methyl amine.

(ii) Amniline being a Lewis base reacts with lewis acid AICIl3 to form a salt. Due to this, IN atom of
aniline acquires positive charge and hence acts as a strong decactivation group for further
reaction.

(7i7) Ethyl amine is freely soluble in water because it forms hydrogen bonds with water molecules.

H H
| S— S+ S— S+ I S— S+

------ [I_I\ll”””” lI—ﬁ) Il—l\ll ll—(I)----
C‘,,I—IS H CZHS H

On the other hand in aniline to large, hydrocarbon part, the extent of hydrogen bonding decreases
considerably and hence aniline is slightly soluble.

Q6.

Why is methylamine more basic than aniline?

Ans-

Methylamine is more basic than aniline due to resonance in aniline and lower stability of aniline ions.

Q7.

Ethylamine is soluble in water whereas aniline is almost insoluble. Why?
Ans-

Due to hydrogen bonding ability of ethylamine.

Q8.

Why are diazonium salts of aromatic amines more stable than those of aliphatic amines?

Ans-

The diazonium salts of aromatic amines are more stable than those of aliphatic amines due to dispersal
of the positive charge on the benzene ring.

Q9.

Giving an example for each, describe the following reactions:
(i) Hofmann’s bromamide reaction
(ii) Gatterman reaction

(iii) A coupling rcaction

Ans-

(@) Hoffman’s bromamide reaction: When a primary acidamide is heated with bromine in an
aqueous or ethanolic solution of sodium hydroxide, it gives a primary amine with one carbon
atom less. In this degradation reaction, migration of an alkyl or aryl group takes place from
carbonyl carbon of the amide to the nitrogen atom.

O

R—C—NH, + Br, + 4NaOH ——» R — NH, + Na,CO3 + 2NaBr + 2H,O

1° acid amide 1° amine

(i) Gattermann reaction: Chlorine or bromine can be introduced in benzene ring by treating the
diazonium salt solution with corresponding halogen acid in the presence of copper powder.

Cl1
+ — Cu / HCI .
N-C1 BEEE—— + N5 + CucCl
Chlorobenzene
Br
Benzene diazonium
chloride Cu / HBr

+ Ns + CucCl
Bromobecnzene
(#ii) Coupling reaction: Diagonium salts react with aromatic amines in weakly acidic medium and
with phenols in weakly alkaline medium to form coloured compounds called azo dyes by

coupling at para position of amines or phenols. The mechanism is basically that of electrophilic
aromatic substitution where the diazonium ion_is electrophile.

+ — + —
@— NENC1+H@NH2(HL4S)> @— N:N@NH2+C1+HZO
ron

Benzene diazonium Aniline P-Aminoazobenzene (Yellow dye)
chloride
N=—NCI + I orr —9H N=—N OH + Cl + 1,0
P10 2
Benzene diazonium Phenol P-Hydroxyazobenzene (Orange dye)

chloride



Q10.
Complete the following reaction equations:
() CegHsN-C1 + CH;COCI ———>
(ii) CoHsNH> + CgHsSO,Cl ——>
(iii) CoHsNH,; + HNO, ——>

Ans-

P
NLCI

NLC1
. II
Q) +CH;—C—Cl ———»
COCH;

(ii) C5HsNH, + CgHsSO,Cl— > C ¢ Hs SO, NHC, Hs

(iii) CoHs — NH, + HNO5> —— > C5 Hs — OH+ H, O+ N»

Ql1.

Complete the following reaction equations:
O

1
(i) R— (JNH&——)
H,O

(ii) CgHsNLCl + H3PO>+H,O — >

(iii) CeHsNH, + Brs (ag) —— >

Ans-
O
]
() R— C—NH, —=AHs o CcH, — NH,
H,O 1°amine
+ —
NLCI
(if) + H;PO, + H,O ———» @ + N, + H;PO; + HC1
Benzene Benzene
diazonium chloride
NH,
Br Br
+ 3Bry(aqg) _—) + 311Br
Amniline
2,4, 6" lnhrnmn aniline

Ql2.
How are the following conversions carried out:
(i) Aniline to nitrobenzene
(ii) Ethanamine to N-ethylethanamide

(iii) Chloroethane to propan-1-amine

Ans-
NH, N,ClI N,BF,
i NaNOleCI HBF4 NaN02
@) 573 278K T Cua
Aniline Nitrobenzene

II II
(ii) CH3 — CH5 — NH, + CH3; — C—Cl——> CH3 — C— NH— CH, — CH; + HCI

Ethanamine Ethanoyl chloride N—Ethyl ethanamine
(fiii) CH3 — CH, — C1 —3<KEN oy, cH, —oN —H2Hs o, — CcH, — CH, — NH,
Chloroethane or Propan —1—amine

Na/C,Hs—OH

Q13.



Give one chemical test each to distinguish between the compounds in the following pairs:
(i) Methylamine and dimethylamine
(i7) Aniline and benzylamine

(iii) Ethylamine and aniline

(i) Methylamine on treatment with alcoholic KOH and CHCIl; gives offensive smell of methyl
isocyanide but dimethyl amine does not.

CH3; — NH, + CHCl; +3KOH— CH3; — CH, — NC+3KCl+3H,O
(alc) Ethyl isocyanide

Methyl amine
(Offensive smell)

AnS' (1°amine)

CHCI13/KOH
A

(CH3)>, NH > No reaction.

Dimethyl amine
(2°amine)

(if) Aniline on treatment with NaNO,/HC1 (HNOZ2) at 0—5°C followed by treatment with an
alkaline solution of B-mnaphthol gives an orange coloured azodye while benzylamine does not

give this test.

NaNOL/HCl1 + — b-Naphthol
. N = Nl N =
@NHZ 0—sTC @ e il NaOH @ N 0
Aniline Q

Orange dye

(iii) Add Brs(ag). aniline forms white ppt while ethyl amine does not form such ppt.

NH- NH-
Br- Br
+3Br>(ag)——» +3HBr
Amniline B
T

2, 4, 6—Tribromo aniline
(white ppt)

Q1l4.
Identify A and B in each of the following processes:
. NaCN Reduction
(i) CH;CH,)CI A B

Ni/H,
(ii) CoHsNH, NaNO, /HCl A CgHsNH , B
OH™
(i) CH3CH, Cl —~2N_, cH; CH, CN—<duetion , oy, CH, CH, NH,
Ethyl cyanide Ni/H, n -Propyl amine
Ans- ) B)
~ +  — ~
(i) C¢HsNHo NaNO, /HCI1 CeHsN=NCl — ScllsNtl> C()HSN:N—@NIIZ
Benzene OH™ .
diazonium chloride p-Amino-azobenzene
B>
Q15.

In the following cases rearrange the compounds as directed:
(7) In an increasing order of basic strength:
CeHsNH,, CqHs N(CH3 )5, (C, Hs) 5 NH and CH3 NH,
(i7) In a decreasing order of basic strength:
Amniline, p-nitroaniline and p-toluidine
(i77) In an increasing order of pK, values:
C5HsNH>, Cg HsNHCH3,( CoHs)s NH and CgHs NHo

Ans-
(i) Increasing order of basic strength is:
CgHsNH, < CqHsN(CH3), < CH;NH, < (C,Hs5),NH
(if) p-Toluidine > Aniline > tr-nitroaniline
(iii) (CyH5), NH, < C,HsNH, < CgHsNHCH; < CcHsNH,

Q1le.



Complete the following chemical equations:
(i) CgHsN,CI + CgHsNH, —2H0
(ii) CgHs5N-C/ + CH3CH,OH ——

(iii) RNH, + CHCl; + KOH — >

Ans-

+ — H™*
(€?) N=NCl + H NH-
(pH 4-5)

Aniline

N =N NH, + HCI

pP-Amino azobenzene
(yellow dye)

.
(ii) ArN, Cl~ + CH3;—CH, —OH — > ArH + N, + CH; —CHO + HCI

A

NH-> + CHCl3; +3KOH (alc.) _ R NC + 3KCl +3H-,O
Alkyl isocyanide

(i) R

1° amine

Q17.

Complete the following reactions:
(i) CH3CHoNH> + CHClz + ale. KOH ————
H,.O

Room temperature

(ii) CgHsN5 C1

NEH-
(iii) + HClag) ——
Ans-
(i) CIH;CIIL,NII, + CIICl; + 3KOII(alc.)) ——> CIH3CIILNC + 3KClI + 3IL,0
ii) CeHsNS Cl1™ H20 CgHsOH N HC1
@) 67572 Room temperature 675 + 2+
—+ —_
NH, NH;CI
(i) + HCllag) —— @
Q1s.

Give the chemical tests to distinguish between the following pairs of compounds:
(i) Ethylamine and Aniline

(ii) Aniline and Benzylamine

Ans-
(#) To distinguish Ethylamine and aniline.
Chemical Test CoHsNH-> CeHsNH>
Azo dye Test: No rcaction Yecllow orange dye is obtained.
Add NaNO» + dil. HC1 at 273 - 278K NII, N=N_C1
followed by NaOH and B-naphthol
__NaNOgyHCL + 2.0
oo o 2
_NCI
+p—Nepthol —> orange dye

(i7) Aniline and Benzyl amine

Chemical Test Aniline Benzyl amine
Test: Add nitrous acid (NaNO2/HCI) No evolution N2 gas is evolved
to both the samples. of N2 gas CH:>NH> CH>OH




Q19.

How will you convert

(i) Ethyl nitrile to ethyl amide

(iii) Benzene diazonium chloride to benzonitrile

Ans-
(ii) Ethyl nitrile to ethyl amide
- - HLO/H " - - TNH . . .
CH;—CN @ ——— CH5—COOH = CH;COMNH-
(iiv) Benrzene diaronium chloride to benzonitrile
NLCl N
s KON,
= Cuc™N
Q20.

Give the chemical tests to distinguish between the following pairs of compounds:
(i) Methylamine and Dimethylamine

(i7) Aniline and N-methylaniline

Ans-
(i) To distinguish CH3z NH, and CH3;— NH — CHj3
Reaction with HONO
CH;NH, gives methyl alcohol and N, gas.
CH;NH, +HONO S S SEEN CH;OH+ N, +H,O

Dimethyl aminc forms nitroso amince which is water insoluble yecllow oil.

(CH3)> NH+ HONO —— > (CH3)>N—N=O + H,O
N-Nitroso
dimethyl amine
(yellow oil)

(7ii) Aniline and N-methyl aniline
Test: Carbyl amine test:
Aniline on warming with chloroform and KOII gives offensive smell of carbylamine while
N-mecthyl anilinc does not.

CegHsNH, + CHCl; + 3KOH —— 3> CgHsNC + 3KCl + 3H,O

Amniline Phenyl
carbylaminc

Q21.

Complete the following reaction equations:
(i) C¢gHsNH, + CHCl3 + KOH (alc) ——
(ii) C¢HsN, C1 + H3PO, + H, O ——
Ans-
(i) CgHsNH, +~ CHCIl3 +3KOH((alco) —— C5>HsNC +3KCl1+3H,0

Aniline Phenyl isocyanide
(ii) CgHsN,Cl +H3PO, + H,O—— > CgHg + N5 + HCl+ H3 PO

Benzene diazonium Benzene
chloride

Q22.
Arrange the following compounds in an increasing order of their solubility in water:

Ce¢HsNH,, (C,Hs),NH, C,HsNH,
Ans-
Increasing order of solubility of amines in water
Ce¢HsNH, < (C,H5),NH < C,HsNH,
Q23.
Rearrange the following in an increasing order of their basic strengths:
CgHsNH,, CcHsN(CHj;),, (C¢Hs), NH and CH;NH,

Ans-
(Ce¢Hs), NH < C¢HsNH, < CgHsN(CHj3), < CH;NH,

Q24.



Explain the following giving a reason in each case:

©)
(it)

Why is an alkylamine more basic than ammonia?

Why do primary amines have higher boiling points than the tertiary amines?

Q25.

(€3]

Alkylamine is more basic than ammonia because in aliphatic amines, the electron releasing
alkyl group stabilize their ammonium cations by dispersing the positive charge and in parent
amine make the nitrogen unshared electrons more available for sharing with a proton.

IR

o |l

—+1I ' _

III

rR— — N H _— R— N —H
I
H

[
H
H H
N |
H—ITI: + H _ H—N—H

(ii) The boiling points of primary amine are higher than the tertiary amines because strong
intermolecular hydrogen takes place between the molecules of primary amine.
CH;
H;C— NS —— H5"-—augll NS— H5 - —auun
H8+~--III H8+~--lll
Q26.
Write the structure of N-methylethanamine.
Ans-
CH3—NH—CH2CH3s.
Q27.
Write the structure of prop-2-en-1-amine.
Ans-
H,C—=HC—CH,
NH~
Q28.

(a)
(b)

Ans-

Cay

Explain why an alkylamine is more basic than ammonia.
How would you convert

(i) Aniline to nitrobenzene

(i) Aniline to iodobenzene?

R — Nz - H™ —_— R — N

E H
™
|
H H

Due to electron releasing nature. the alkyl group (R) pushes clectrons towards nitrogen in alkyl
amine and thus makes the unshared electron pair more available for sharing with the proton of
the acid. Therclore alkyl amine arce more basic than ammonia.

—+ —_ - —_

NH- NoCl NL.BF, NO,

NaNOL/IICL HBF, ™NaNO,,
; —_— _ _
(!) 273278 K Cu, A
Aniline Nitro benzene
- —
N, N.-Cl T
NaNO-/HC1 + K1

(i) —_— = _— =

273278 K

Amiline lodo benzene

Q30.

State reasons for the following:

@
@)
(iii)

pK; value for aniline is more than that for methylamine.
Ethylamine is soluble in water whereas aniline is not soluble in water.
Primary amines have higher boiling points than tertiary amines.



Ans-

[€2)

[€2))

(iZi)

In aniline, the lone pair of electrons on N-atom are delocalised over benzene ring due to
resonance. As a result, electron density on the nitrogen atom decreases. In contrast, in
methylamine. +I-effect of CHJ35 group increases electron density on the nitrogen atom.
Therefore, aniline is a weaker base than methyamine. hence its pK, value is more than that for
methylamine.

Ethylamine is soluble in water due to formation of inter-molecular hydrogen bonds with water
molecules. However. in aniline due to large hydrophobic part. i.e.. hydrocarbon part. the extent
of hydrogen bonding decreases considerably and hence aniline is insoluble in water.

Due to the presence of two H-atoms on N-atom, primary amines undergo extensive
intermolecular hydrogen bonding of a H-atoms on the nitogen atom, do not undergo
H-bonding. As a result, primary amines have higher boiling points than tertiary amines.

Q31.

Give the structures of A, B and C in the following reactions:

(i) CgHsNE Cl1™ CuCN A H,O/H" B NH , C
(i) C¢HsNOS Sn + HCI A NaNO, + HC1 1 H,O/H" C
273 K A

Ans-
(i) A = C()HSCN, B = C()HSC()()H, C = C6H5C()NH2
(ll) A = C()HSNHQ, B = C6H5N2+Cl_, C = C()HSOH

Q32.

Give the structures of products A, B and C in the following reactions:

(i) CH3CH, Br KCN A LiAIH, B H(i:(cl C

(ii) CH3COOH I\IEI3 A NaOH + Br, B CHC15 + alc. KOH C
Ans-

(I) A = CHSCHQCN‘ B = CHBCHchzNHg, C = CH3CH2CH20H

(ii) A = CH3CONH,, B = CH3NH,, C = CH;NC

Q33.

Illustrate the following reactions giving a chemical equation in each case:
(i) Gabriel phthalimide synthesis

(i) A coupling reaction

(ii7) Hoffmann’s bromamide reaction

Ans-

(€))

Gabriel phthalimide synthesis: This reaction is used for the preparation of aliphatic primary
amines. In this reaction, phthalimide is first of all treated with ethanolic KOH to form potassium
phthalimide. Potassium phthalimide on treatment with alkyl halide gives N-alkyl phthalimide,
which on hydrolysis with dilute hydrochloric acid gives a primary amine as the product.

O O
| l
C + KOH (alc.) C —+
>NH >NK
C C
[ [
o (@]
l + R—X
I
COOH H,O/H™ C\
+ R—NH, < N—R
COOH 1° amine C/

Phthalic acid

o)



(77) Coupling reactions:
Diazonium salts react with aromatic
alkaline medium to form coloured compounds called azo dyes by coupling
amines or phenol. The mechanism is basically thai of elecirophilic aromaltic substitutions where

the diazonium ion is electrophile.

I — ©r1
N=INC1 + F - >
(pH 9-10)
Temol

amines in weakly acidic medium and phenols in weakly
at p-position of

P-Fydr roxy —azo sbenzenc
nge dye)

H

. _
N=INC1l + IT NII-
(pH 4-5)

Aniline

= (e e

o -Aamino azobenzene
(vellow dye
#Fi?) Hoffiman’s bromamide reaction:
When a primary acid amide is heated with an agueous or ethanolic solution of NaOH or KOH
NaODBr or KODBr), it gives a primary amine with one carbon atom less.
NH, + Wa,CO,; + ZNaBr + 2H_, O

© aminc

and bromine (i.c..
R CONH., + Br, + 4NaOH — > R
Acid amide

COINII. NII

@I + Br, + 4KOH ——» @ + K_CO,; + 2ZKBr + 2H, O

Benzamide Aniline

Q34.
Arrange the following in decreasing order of their basic strength in aqueous solutions:

CH}NH:, (CHq)gNH, (CH"{)}N and NH;

Ans-
(CH;),NH > CH;NH, > (CH;);N > NH;4
Q35.
Write chemical equations for the following conversions:
(i) Nitrobenzene to benzoic acid
(i) Benzyl chloride to 2-phenylethanamine

(iii) Aniline to benzyl alcohol

Ans-
NO5 NH-» 1{1261 CIN COOH
(i) _SnfHCI NaNOL/HCI CuCN/KCN @ _HoOorH”
273278 K
Nitrobenzene Benzoic acid
CH-C1 CH-CN CH—CH>—MNH,

(i) @ K. CN(alc) @ Na(Hg)/C2HsOH @

Benzyl chloride 2-Phenylethanamine

NHo NLCl CN COOH CH-OH

. NaNOQ»/HCI1 CuCN/KCN H-O/M " LiAlHy
(&) 373278 K = >

Benzyl alcohol

Aniline

Q35.
Describe the following, giving the relevant chemical equation in each case:

(i) Carbylamine reaction
(ii) Hoffmann’s bromamide reaction

Ans-



(©)

iy

Carbylamine reaction: Aliphatic and aromatic primary amines when heated with chloroform and
ethanolic potassium hydroxide form carbylamines or isocyanides which are foul smelling
substances. Secondary and tertiary amines do not show this reaction.
R—NIIL, + CIICl; + 3KOII (alc.) —2 > RNC + 3KCl + 31,0
CHsNH, + CHCIl; + 3KOH (alc.) —2 > CgHsNC + 3KCl + 3H,O
Aniline Phenyl

isocyanide
Hoffmann’s bromamide recaction: When a primary acid amide is heated with bromine in an
aqueous or ethanolic solution of NaOIIl. a primary amine is obtained. The amine so obtained
contains one carbon less than that present in the amide.
RCONH, + Br, + 4NaOH —> R—NH, + Na, CO; + 2NaBr + 2H,O
Acid amide
C HsCONH, + Br, + 4NaOH —» C,HsNH, + Na,CO; + 2NaBr + 2H.O

Benzamide Aniline

Q36.

Co

mplete the following reaction equations:

(i) CgHsN,Cl + H3PO, + H,O ——
(iiy CgHsNH, + Bry(ag) ——

Ans-

(i) CeHsNLCL + H3PO, + HoO —» CgHg + No + H3PO; + HCI
Benzene Benzene
diazonium chloride
NH, NH,

(n‘)@ + 3Bry(aq) ——— B“‘@*B“ + 3HBr
Br

Aniline 2.4.6-Tribromoaniline
Q37.
Write the main products of the following reactions:
. ~ ~ HNO .
(i) CH3CH> NH> 77()% ?

O
Il

(ii) @—S—Cl + H—Iﬁ—Csz _— 7

N—H

I CH;—E—CI o
(#id) H T Bawe

Ans-

&)

(i)

(#ii)

Q3s.

How

. . HNO, . .
CH3CH,;NH, —— =22 CH3CH,OH
(I? Il
@—S—cn + H—N-—Calls —— i—lxll—cznﬁ + FIC1
H

)8
ITT_H CH3;—C—Cl1 Tf_C_CI Iz
H Base H

will you convert the following:

(i) Aniline to chlorobenzene
(if) Ethanoic acid to methanamine
(iii) Benzene diazonium chloride to phenol

Ans-

(¥3)

Aniline to chlorobenzene
4 —
NH, N,Cl Cl
NaNO-/HC1 Cu,Cl,/HC1
—_—_— —_—
273-278 K
Amniline Diazonium Chlorobenzene

salt



(7ii) Ethanoic acid to methanamine

CH;COOH — M5 . CH;CONH, _Br; /KOH _ CH; NH,
Ethanoic acid A Ethanamide O oo anmide Methanamine
(iii) Benzene diazonium chloride to phenol
NLCl OH
© + H,0 —boil o @ + HCl + N,
Diazonium Phenol
chloride
Q39.
How are the following conversions carried out:
(i) Aniline to fluorobenzene
(i) Benzene diazonium chloride to benzene
(iii) Methyl chloride to ethylamine
Ans-
(i) Aniline to fluorobenzene
NH, N,Cl F
NaNO,/HCl HBF,
o0 s5cCc T — + BF3; + NaCl + N,

(i) Benzene diazonium chloride to benzene
+ _
N,Cl1
+ H3PO, + HLO — o @ + N, + H3PO5; + HCI

Benzene diazonium Benzene
chloride

(iii) Methyl chloride to ethylamine

CH;—Cl — AeKEN . o, oN — DA, CcH,CH,LNH,

Q40.

How are the following conversions carried out:
(i) Aniline to iodobenzene

Ans-

(i) Aniline to iodobenzene

PP
NH, N,Cl 1
NaNO,/HCI1 +KI
—_————————=
273-278 K
Aniline Todobenzene

BIOMOLECULES

Q.1

Define the following terms in relation to proteins:
(i) Peptide linkage (i7) Denaturation

Ans-

(@) Peptide linkage: A peptide linkage is an amide linkage (—CONH—) formed between

—COOH group of one cc-amino acid and NH- group of the other amino acid by the elimination
of a water molecule.

—H,O

o
I

CH4

Peptide linkage
(Gly -Ala)

(#i) Denaturation: When a protein in its native form is subjected to physical change like change in
temperature or chemical change like change in pH, the hydrogen bonds are disturbed. Due to
this, globules unfold and helix get uncoiled and proteins loses its biological activity. During
denaturation 2° and 3° structures of proteins are destroyed but 1° structure remains intact, e.g.,
coagulation of egg white on boiling.



Q.2

List the reactions of glucose which cannot be explained by its open chain structure.

Ans-

The following reactions of glucose cannot be explained by its open chain structure.
(i) Despite having the aldehyde group glucose does not give 2, 4-DNP test, Schiffs test and it does
not form the hydrogen sulphite addition product with NaHSO5 .

(ii) The pentacetate of glucose does not react with hydroxylamine indicating the absence of free
—CHO group.
(iii) When D-glucose is treated with methanol in the presence of dry hydrogen chloride gas, it gives

two isomeric mono methyl derivatives known as o-D glucoside and methyl B-D glucoside.
These glucosides do not react with hydrogen cyanide or with hydroxylamine.

Q3. What are disaccharides? Give an example.

Ans-
Carbohydrates that yield two monosaccharide units, on hydrolysis are called disaccharides, e.g.,
sucrose.
Name the four bases present in DNA. Which one of these is not present in RNA?

Ans-

The four bases present in DNA are adenine (A), guanine (G), cytosine(C) and thymine (T).
Thymine(T) is not present in RNA.

Qs.

What are reducing sugars? Give one example.

Ans-

All carbohydrates which reduce Tollen’s reagent and Fehling’s solution are referred to as reducing
sugars, e.g., glucose.

Define the following in relation to proteins :
(i) Primary structure

(i7) Denaturation

(iii) Peptide linkage

(i) Primary structure of proteins: The sequence in which various amino acids are arranged in a
protein is called its primary structure. Any change in the sequence of amino acids creates
different protein which alters biological functions.

(ii) Denaturation: When a protein in its native form is subjected to physical change like change in
temperature or chemical change like change in pH, the hydrogen bonds are disturbed. Due to
this, globules unfold and helix get uncoiled and proteins lose its biological activity. During
denaturation 2° and 3° structures of proteins are destroyed but 17 structure remains intact, e. g.,
coagulation of egg white on boiling.

(7ii) Peptide linkage: A peptide linkage is an amide linkage (—CONI—) formed between

—COOH group of one ct-amino acid and NH, group of the other amino acid by the elimination
of a water molecule.

Qeé.
What happens when D-glucose is treated with the following reagents?
(i) HNO,
(ii) Bromine water
(111) HI
Indicate the products formed.
Ans-

Q4.



CITO COOH
| HNO I
(€3] (CHOH) 4 (CHOH) 4
I (oxidation}y I
CH~ OH COOH
Glucose Saccharic acid
CHO COOH
I Br; water I
G (CHOH), ——— » (CHOH),
I I
CH» OH CH- OH
Glucose Gluconic acid
CHO
I HI
Giiy (CHOH), ————  » CH;—CH;—CHy;—CHy —CH, —CHj
I a n-Hexane
CH, —OH

Glucose

Q7.

Name the products of hydrolysis of sucrose. Why is sucrose not a reducing sugar?

Ans-

.
Ci12Hop Oy + HoO— 2 5 CoH; 5 Og + CgHyn Og
(Glucose) (Fructose)

Q8.

What are monosaccharides?

Ans-

They are the simplest carbohydrates which do not undergo further hydrolysis, for example: glucose.

Q9.

Explain what is meant by

(i) a peptide linkage (ii) a glycosidic linkage

O

(i) The — C—NH— bond formed between two amino acid molecules with loss of water in a
polypeptide is called peptide linkage.

(if) The linkage between two monosaccharides molecules through oxygen atom in a disaccharide
or polysaccharide is known as glycosidic linkage.

Ans-
Q10.

Name two water soluble vitamins, their sources and the diseases caused due to their deficiency in diet.

Ans-

B group vitamins and vitamins C are soluble in water.

Name of Vitamins Sources Deficiency diseases

(i) Vitamin B, Meat, fish, egg and curd Pernicious anaemia

Citrus fruits and amla Scurvy

(if) Vitamin C

QIl.

Name two fat soluble vitamins, their sources and the diseases caused due to their deficiency in diet.

Ans.

Deficiency diseases
Xerophthalmia, Night blindness.

Rickets and osteomalacia.

Fat soluble vitamins Sources

Vitamin A

Fish liver oil, carrots, milk
Exposure to sunlight, fish and egg.

WVegetable oils like wheat germ oil,
sunflower oil, etc.

Vitamin D

Vitamin E Sterility and muscular atrophy

Haemorrhages and increased blood

clotting time.

Vitamin K Green leafy vegetables

QI12.



What are the following substances?
(i) Invert sugar (if) Polypeptides
Ans-

(#) Invert Sugar: The dextrorotatory sucrose when hydrolysed by boiling with mineral acid produces
an equal number of molecules of dextrorotatory fructose. The resulting mixture is laevorotatory
and termed as invert sugar.

HY

Cy- H> OH -+ H-O —_— CeH 1,0 + CeH120¢
Sucrose Glucose Fructose
[l = 66.5° (el = 52.5° felp =— 93

Invert sugar

(ii) Polypeptides: Polypeptides are polymers formed by condensation of more than ten amino
acids. They have large number of peptides bonds in them. Polypeptides are amphoteric
because of the presence of terminal-ammonium and carboxylate ions as well as the ionized
side chains of amino acid residues

Q13.

What happens when glucose is treated with bromine water?

Ans-

When glucose is treated with bromine water it forms gluconic acid.

HOCH, —(CHOH), — CHO —221:9 5 HOCH, —(CHOH),, — COOH

Gluconic acid

Ql4.

What happens when glucose reacts with nitric acid?

Ans-

Glucose gets oxidised to succinic acid

H
HOCH, —(CHOH), —cno—N9% | Hooc —(CHOH), —COOH

succinic acid

Q15.

State what the following are and how they differ from each other:
(i) a nucleotide, and (if) a nucleoside.

Ans-

(i) Nucleotides: The monomeric unit of nucleic acid is called nucleotide. When a nucleoside is
linked to phosphoric acid at 5° position of sugar moiety, we get nucleotide.

(#Zi) Nucleoside: A nucleoside is the condensation product of purine or pyrimidine base with
pentose sugar.

5" s*
HO—I,C S Base i H,C - Base
OH OH OH OH
Nucleoside Nucleotide

Q1e6.

What are essential and non-essential amino acids in human food? Give one example of each type.

Ans-
Essential amino acids: Amino acids which cannot be synthesized in the body but must be obtained
through diet, are called essential amino acids. For example: valine, leucine.
Non-essential amino acids: The amino acids, which can be synthesized in the body are known as
non-essential amino acids. For example: Glycine, Alanine.



Amino acids may be acidic, alkaline or neutral. How does this happen? What are essential and
non-essential amino acids? Name one of each type.

This is due to presence of carboxylic acid as well as amino groups.

e Amino acids which contain two —E—O—H group and one —NH, group are called acidic amino
acid, e.g., aspartic acid.

- Amino acids which contain two —NH, group and one j—O—H group are called basic amino
acids., e.g.. lysine.

(@]
- Amino acids which contain one —H‘—O—H and one —NH, group are called neutral amino
acids, e.g., glycine.
- Amino acids that cannot be synthesized by the body and must be supplied in the diet are called
essential amino acids. e.g.. lysine, valine, leucine. etc.
The amino acids which are synthesized by our body are called non-essential amino acids, e.g., alanine,
glycine, etc.

Q17.

Differentiate between fibrous proteins and globular proteins. What is meant by the denaturation of a
protein?

Fibrous Proteins Globular Proteins

1. Consist of linear thread=-like molecules| 1. Polypeptide chain is folded, around itself
which tend to lie side by side to form fibre forming almost spheroidal shape.
like structure.

!\)

2. Insoluble in water. Soluble in_ water.

W

3. Keratin in hair, fibroin in silk, etc. Albumin _in eggs, insulin, etc.

Denaturation of Proteins

When a protein in its native form, is subjected to a change in temperature or change in pH, the hydrogen

bond are disturbed. Due to this, globules unfold and helix get uncoiled and protein loses its biological

activity. This is called denaturation of protein. During denaturation 2° and 3° structures are destroyed but
Ans_ 1° structures remain intact, e.g., coagulation of egg white on boiling. curdling of milk, etc.

Q18.

Name the bases present in RNA. Which one of these in not present in DNA?

Ans-

The bases present in RNA are adenine (A), guanine (G), cytosine (C) and uracil (U). Uracil is not
present in DINA.

Q19.

Explain the meanings of the following terms:
(i) Invert sugar (ii) Peptide linkage

(iii) Denaturation of proteins.

Ans-

(i) Imnvert Sugar: The dextrorotatory sucrose when hydrolysed by boiling with mineral acid
produces an equal number of molecules of dextrorotatory fructose. The resulting mixture is
laevorotatory and termed as invert sugar.

H*

Ci> Hax OH -+ H>O _— CsgH 1206 + CgH {120
Sucrose Glucose Fructose
[atlp = 66.5° |[etlp = 52.5° lalp = — 937
Invert sugar
(ii) Peptide linkage: The amide linkage (— C— INH —) formed between two o—amino acid

molecules with the loss of a water molecule in a polypeptide is called a peptide linkage.

(iii) Denaturation of Proteins: When a protein in its native form. it is subjected to a change.
change in temperature or change in pH. the hydrogen bond are disturbed. Due to this. globules
unfold and helix get uncoiled and protein loses its biological activity. This is called
denaturation of protein. During denaturation 2° and 3° structures are desuoyed but 1°
structures remain intact. e.g., coagulation of egg white on boiling. curdling of milk. etc.

Q20.

Describe what you understand by primary structure and secondary structure of proteins.

Ans-



Primary Structure: The specific sequence in which the various a-amino acids present in a protein
are linked to one another is called its primary structure. Any change in the primary structure creates a
different protein.

Secondary Structure: The conformation which the polypeptide chain assumes as a result of
hydrogen bonding is known as secondary structure. The two types of secondary structures are a-helix
and B-pleated sheet structure.

In a=helix structure, the polypeptide chain forms all the possible hydrogen bonds by twisting into a
right handed screw (helix) with the —INH groups of each amino acid residue hydrogen bonded to the
~—C=Ogroups of an adjacent turn of the helix. In B-pleated structure, all peptide chains are stretched
out nearly to maximum extension and then laid side by side which are held together by hydrogen
bonds.

Q21.

Write the main structural difference between DNA and RNA. Of the four bases, name those which are
common to both DNA and RNA.

Ans-

Structural difference between DNA and RINA

DNA RINA
1. The sugar present in DNA is 2-deoxy D-(—) ribose. 1. The sugar present in RNA is D-(—)-ribose.
2. DNA has double stranded a-helix structure. 2. RNA has single a-helix structure.

The common bases present in both DNA and RINA are adenine (A), quanine (G) and cytosine (C).

Q22.

What is essentially the difference between a-form of glucose and p-form of glucose? Explain.

Ans-

7 ]
H—!' C— OH HO—'C—H
| |
H—? C—OH H—? C— OH
| |
HO—3* C—H O Ho—>c—m o
[ [
H—*C—OH H—* C— OH
| |
H—SSc—— | H—> C
| |
CH, OH ¢ CH, OH
o —D—(+ — Glucose B—D—(+)}—Glucose

In a-D Glucose, the —OH group at C; is toward right whereas in p-glucose, the -OH group at C, is
towards left. Such a pair of stereo-isomers which differ in the configuration only around C, are called
anomers.

Q23.

Explain what is meant by the following:
(i) peptide linkage

(if) pyranose structure of glucose.

Ans-
O

(i) Peptide linkage: The amide (— C— NTI—) linkage between two a-amino acids formed with
the loss of a water molecule is called a peptide linkage.

(ii) The six membered cyclic structure of glucose is called pyranose structure (ot —or[3—). in
analogy with heterocylic compound pyrane.

CH,OH
H O H
OH EH
HO OH
T OH

ot — D — (+) — Glucopyranose

Q24.

Name the products of hydrolysis of (i) sucrose and (if) lactose.

Ans-



(i) CoH,,0,, + H,O I s CeH .0+ CgH O

or invertase

Sucrose Glucose Fructose
P H*
(ii) C,H,,0,;, + H,O —_— CegH 20 + CgH,{,O04
or Lactase
Lactose Glucose Galactose

Q25.

Mention three such facts/reactions about glucose which cannot be explained by its open end structure.
What is meant by pyranose structure of glucose?

Ans-

The following facts and reactions cannot be explained by open chain structure of glucose.

(i) Despite having the aldehyde group, glucose does give 2, 4-DINP test, Shiff’s test and it does not
form the hydrogen sulphite addition product with NaHSO;

(ii) The penta-acetate of glucose does not react with hydroxylamine indicating the absence of free
aldehydic group.

Q26.
What is meant by (i) peptide linkage (i) biocatalysts?

Ans-

(i) Peptide linkage is an amide (——CONH,) linkage formed between —COOH group of one a-amino
acid and — NI, group of other c-amino acid by the loss of a water molecule in a peptide.

(ii) A number of reactions that occur in the bodies of animals and plants to maintain the life process
are catalysed by enzymes. The enzymes are thus termed as biocatalysts. Almost all the enzymes
are globular proteins. An enzyme catalyses a biochemical reaction by providing alternate
lower activation path thereby increasing the rate of the biochemical reaction. For example.
activation energy for acid hydrolysis of sucrose is 6.22 kIl mol™! while the activation energy is
only 215 kJ mol™' when hydrolyzed in the presence ol enzyme sucrose.

Q27.

Write a reaction which shows that all the carbon atoms in glucose are linked in a straight chain.

Ans-

On prolonged heating with HI, glucose gives n-hexane.

CHO
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(CH.OH), —_, CH,CH,CH,CH,CH,CH,
A n-Hexane
CIL,OH

Q28.
What is essentially the difference between a-glucose and [-glucose? What is meant by pyranose
structure of glucose?

Ans-

a-Glucose and (-Glucose differ only in the configuration of hydroxy group at C; and are called
anomers and the C| carbon is called anomeric carbon. The six membered cyclic structure of glucose is
called pyranose structural (a-or [3-), in analogy with pyrane. The cyclic structure of glucose is more
correctly represented by Haworth structure as given below.
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