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CHEMISTRY

PHYSICAL, INORGANIC, AND ORGANIC CHEMISTRY

P-BLOCK ELEMENT (BORON AND CARBON FAMILY)

1. Thermodynamically graphite is more stable than diamond but diamond

does not transform into graphite on its own. Why?

° View Text Solution

2. Complete the following reactionas and identify the products formed.

. 140°C NaBH,
(i)BCl3 + NH,Cl —— (A) — (B)
CsH5Cl

700 — °C
(b)BCls + Ha + Cripre o2 § Hroduct(s)



https://doubtnut.app.link/lkek2J5wfhb
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https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_fMACSF5Gz4Tm
https://dl.doubtnut.com/l/_cVhtHPglXyaL

l & view Text Solution J

3.1t has been observed that BF3 does not hydrolyses completely whereas

BCl3 or BBrs3 get easily hydrolysed to form B(OH), and HX? Explain.

° View Text Solution

(i) CyH;OH
4.(a) NasB4O7 + concentrated HySO4 + H2O — T) (B
it ) ignite

(B) is identify by the characteristic colour of the flame. Identify (A) and

(B). (b) Complete the following reaction and identify the products formed.

‘Na_(2)B_(4)0 (7)

> (B)
Na284or “‘“‘é—');(A) /1
-(B) HF
H, SO, ~ (©)

° View Text Solution



https://dl.doubtnut.com/l/_cVhtHPglXyaL
https://dl.doubtnut.com/l/_C0YuFdcieRRt
https://dl.doubtnut.com/l/_4g7K6BzN11l1

5. What will happen if aluminium is heated with coke in an atmosphere of

nitrogen?

° View Text Solution

A
6. H,C,0, — gas (A)+gas(B)+liquid(C) oxalic acid Gas (A) burns
with blue flame and is oxidised to gas (B). Gas (B) turns lime water milky
NH3. A NH3 A
B

Gas (A)+Cly — (D) —— (E

Identify (A) to (E) and explain reactions involved.

° Watch Video Solution

7. What happens when: (write chemical equations only ) (a) Anhydrous
AlCl3 is exposed to atmosphere. (b) AlC!3 dissolves in aqueous sodium

hydroxide (excess)

° View Text Solution



https://dl.doubtnut.com/l/_qGteBHoPcBKb
https://dl.doubtnut.com/l/_dqqi04JG6vJB
https://dl.doubtnut.com/l/_xEYPtYvI5ZFP
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8. Anhydrous AlCl; cannot be prepared by heating hydrated salt. Why?

° View Text Solution

9. List the cations which are capable of replacing aluminium in alums?

° View Text Solution

10. Complete the following reactions

ZnO+Cu
(a)CO+ Hy —— ...
420-670k,300atm

(b)R3SiOH + OHSiRz — ...

(c)NayCO5 + Si — ..+...

° View Text Solution

11. Draw the structure of cyclic silicate containing SiﬁOig_ ion.

° Watch Video Solution



https://dl.doubtnut.com/l/_5Bg4jfpIvGzq
https://dl.doubtnut.com/l/_m6iTa88fDcKF
https://dl.doubtnut.com/l/_bqUoc9iZWmHC
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12. Write the chemical equations involved in the preparation of elemental

boron from mineral colemanite.

° View Text Solution

1. Al and Ga are trivalent in their compounds but monovalent

compounds are the most stable down the 13th group. Why?

° View Text Solution

2.If you have a mixture of CO and CO,, how would you know about the

relative proportions of the two gases in the given mixture ?

° View Text Solution



https://dl.doubtnut.com/l/_0OonJF00Y1Y9
https://dl.doubtnut.com/l/_r9NbK74SXNO6
https://dl.doubtnut.com/l/_BbqLJLISRNBa

3. What will happen if borontrifluoride is kept in moist air?

A. it will strongly fume

B. It will partially hydrolyse.

C. It will completely hydrolyse

D. None of these

Answer: A

o View Text Solution

4. What happens when : (write only chemical reactions)

(a) iodine is treated with SnCl,.

(b) carbondioxide is passed through a concertrated aqueous solution of
sodium chloride saturated with ammonia.

( c) red lead is treated with nitric acid.

(d) dilute nitric acid is slowly reacted with tin.

o View Text Solution



https://dl.doubtnut.com/l/_rjiSCDFmbJja
https://dl.doubtnut.com/l/_OgjVE7bm9fld

5.True / False

(@) BCl3 in aqueous solution exists as B3t and Cl~

(b) Pure crystalline boron is very unreactive and it is attacked only at high
temperatures by strong oxidising agents such as a mixture of hot
concentrated H,S0, and HNO;

() AIX3(X = Cl, Br) exists as dimer and retains dimar formula in
non-polar solvents like ether, benzene etc.

(d) BeyC'is called acetylide because it reacts with water yielding ethyne.

(e) Pb3O,4 a double oxide, is obtained by heating lead (II) oxide in air.

° Watch Video Solution

6. Statement-1: PbO, is an oxidising agent and reduced to PbO.
Statement-2 : Stability of Pb(II) < Pb(IV) on account of inert pair

effect.


https://dl.doubtnut.com/l/_OgjVE7bm9fld
https://dl.doubtnut.com/l/_uaNSMgZjv9gD
https://dl.doubtnut.com/l/_jyxHh3etiKR6

A. Statement-1 is true, Statement-2 is True, Statement-2 is a correct

explanation for Statement-1.

B. Statement-1 is True, Statement-2 is True, Statement-2 is NOT a

correct explanation for Statement-1

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: A

o View Text Solution

7. Write the chemical equations to represent the following reactions.
(a) The oxidation of HCI(aq) to Clsy(g) by PbO,.

(b) The disproportionation of SnO to Sn and SnO,.

o View Text Solution



https://dl.doubtnut.com/l/_jyxHh3etiKR6
https://dl.doubtnut.com/l/_bUjNakbFjhC8

8. What will happen if we take Si(CHj3)Cl3 as a starting material for the

preparation of commercial silicon polymer?

° View Text Solution

9. Give three properties of diamond.

° View Text Solution

10. The silicate anion in the mineral Kionite is a chain of three SiO,
tetrahedra that share corners with adjacent tetrahedra. The mineral also
contains Ca’" ions, Cu®™ ions, and water molecules in a 1:1: 1 ration.
(a) Give the formula and charge of the silicate anion.

(b) Glve the complete formula for the mineral.

° Watch Video Solution



https://dl.doubtnut.com/l/_DSnzCpiuE7jG
https://dl.doubtnut.com/l/_u5RUBnTIQwEf
https://dl.doubtnut.com/l/_93eVmf69G8h5

11.In what respect the reaction of N, with (i)C'aCs (calcium carbide) & (ii)

Ba(Cy (barium carbide) differ from each other.

o View Text Solution

12. Statement-1 :The thermal stability of hydrides of carbon family is in

order:

CH, > SiH, > GeH, > SnH, > PbH,

Statement-2: E — H bond dissociation enthalpies of the hydrides of

carbon family decrease down the group with increasing atomic size.

A. Statement-1 is Ture, Statement-2 is True,Statement-2 is a correct

explanation for Statement-1.

B. Statement-1 is Ture, Statement-2 is True,Statement-2 is NOT a

correct explalanation for Statement-1

C. Statement-1is Ture, Statement-2 is False

D. Statement-1 is False, Statement-2 is Ture


https://dl.doubtnut.com/l/_xUDUnbb5dWMa
https://dl.doubtnut.com/l/_ssnCHNTDtNFf

Answer: A

° View Text Solution

13. Which one of the following elemen does not dissolve in fused or

aqueous alkalies?

A. Boron

B. Silicon

C. Aluminium

D. None of these

Answer: D

° View Text Solution

14. What happens when CO;(g) is passed through sodium meta borate

solution?



https://dl.doubtnut.com/l/_ssnCHNTDtNFf
https://dl.doubtnut.com/l/_7Ry9Sg3TRn3p
https://dl.doubtnut.com/l/_rfeVB7R576KK

| ° View Text Solution

15. Which of the following Statement (s) is/are correct?

A. B,O3 and Si0, are acidic in nature and are important constituents
of glass.

B.Borides and Silicid are hydrolysed by water forming boranes and
Silanes respectively.

C. Diborane on reaction with chlorine (g) forms By H;Cl

D. SiOi_ gets hydrolysed by acid or water and form SizOg_

Answer: AB and D

° View Text Solution

Bord Level Exercise Type 1 Very Short Answer Type Questions



https://dl.doubtnut.com/l/_rfeVB7R576KK
https://dl.doubtnut.com/l/_m2byl0we2nfJ

1. Which element of group 13 forms the most stable +1 oxidation state.

o Watch Video Solution

2.Name the element of group 13 which forms only covalent compounds.

o Watch Video Solution

3. Out of CCl, and SiCl, which one reacts with water?

o Watch Video Solution

4. What is insert pair effect?

o Watch Video Solution

5. Which is the basic building unit of all sillicates?


https://dl.doubtnut.com/l/_nt4EwRA2baeH
https://dl.doubtnut.com/l/_nuL3Kr5gjYc3
https://dl.doubtnut.com/l/_7mV7AxOl8f3i
https://dl.doubtnut.com/l/_UMkP8lZiydPb
https://dl.doubtnut.com/l/_GgsKRHTEpvgv

° Watch Video Solution

6. What is catenation?

° Watch Video Solution

Bord Level Exercise Type 2 Short Answer Type Questions

1. Why boron forms electron deficient compounds?

° Watch Video Solution

2. Why boron halides do not exidising as dimers while AlCl; exists as

Al Clg ?

° Watch Video Solution



https://dl.doubtnut.com/l/_GgsKRHTEpvgv
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3. PbO, is a stronger oxidising agent than SnO,.

Or PbO5 can act an oxidiside agent.

° View Text Solution

4. Anhydrous aluminium chloride is used as a catalyst.

o Watch Video Solution

Bord Level Exercise Type 3 Long Answer Type Questions

1. Draw the structures of BCl3. NH; and AICI; (dimer).

° Watch Video Solution

2. BCl3 is trigonal planr while AICI; is tetrahedral in dimeric state.

Explain.



https://dl.doubtnut.com/l/_5xoeljiqDeGF
https://dl.doubtnut.com/l/_XTQrWTA3VJ23
https://dl.doubtnut.com/l/_GCciZF8vUpbd
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| ° Watch Video Solution

3. The 41 oxidation state is more stable than + 3 oxidation state for

thallium. Give reason.

° Watch Video Solution

4. Why does not sillicon form an analogue of graphite?

° Watch Video Solution

5.CO, is a gas while 570, is a solid. Explain.

° Watch Video Solution

Bord Level Exercise Type 4 Very Long Answer Type Questions



https://dl.doubtnut.com/l/_doLkjgjOuf1R
https://dl.doubtnut.com/l/_Firh1Q0iG1GK
https://dl.doubtnut.com/l/_p0KFq2Wptv6t
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1. (i) What happens when:

(a) Borax is heated strongly

(b) Boric acid is added to water

( ¢) Aluminium is treated with dilute NaOH.
(d) BFj is reacted with ammonia.

(i) Explain the following reaction.

CO is heated with ZnO.

o Watch Video Solution

2. State with equations what happens when borax is heated on a
platinum wire loop and to the resulting transparent mass, a minute
amount of CuO is added and the mixture is again heated first in the

oxidising flame and then in the reducing flame of a Bunsen burner?

o Watch Video Solution



https://dl.doubtnut.com/l/_3MervUU59CrI
https://dl.doubtnut.com/l/_6G5dci7dgSC3

Exercise 1 Part | Subjective Questions Section A Occurance Physical

Properties Allotropy

1. What do you understand by (a) inert pair effect (b) allotropy and (c)

catenation?

o Watch Video Solution

2. Give reasons:
(i) Graphite is used as a lubricant.

(ii) Diamond is used as an abrasive.

o Watch Video Solution

3. Why does silicon not form an analogue of graphite?

o Watch Video Solution



https://dl.doubtnut.com/l/_9maevS6eO0ys
https://dl.doubtnut.com/l/_JeFrtN6h15je
https://dl.doubtnut.com/l/_xLDoySU0utkY

4.Boron does not form B®** ions because

o Watch Video Solution

Exercise 1 Part | Subjective Questions Section B Isolation Of Elemts B Al C Si

1. How amorapure boron of law purity is obtained from borax?

° View Text Solution

2. How ultrapure boron can be prepared from Bls or BCl3 ?

° Watch Video Solution

3. What is the importance of ultra pure elemental silicon? How is it

obtained?

° Watch Video Solution



https://dl.doubtnut.com/l/_SS5hNTBR1E01
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Exercise 1 Part | Subjective Questions Section C Chemical Properties Of

Elemts B C Si

1. Classify sollowing oxides sa neutral, acidic, basic or amphoteric.

CO, Si0O,, CO,, Aly,03, T1,04

o Watch Video Solution

2. Complete the following reaction :

C(graphite) + HNOs (conc) —

o Watch Video Solution

3. CO is stable, but analogous SiO is not stable . Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_DbV7JSWhExe3
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4. Why carbon froms covalent compounds whereas lead forms ionic

compounds ?

o Watch Video Solution

Exercise 1 Part | Subjective Questions Section D Chemical Properties Of

Elements Ai Sn Pb

1. Give balance equation for the reaction of aluminium with aqueous

sodium hydroxide.

° Watch Video Solution

2. Aluminium metal is frequently used as a reducing agent for the

extraction of metals like Cr,Mn,Fe etc. Explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_BN0ZXWTsqtKg
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3. Write balanced equations for the sollowing reactions:

Tin is treated with an excess of chlorine gas.

o Watch Video Solution

4. What happens when :

Aluminium reacts with HNOs.

o Watch Video Solution

Exercise 1 Part | Subjective Questions Section E Hydrides

1. Complete the following reaction and write the structure of the product

formed.

Excess NH_(3))
B:Hy ——
High temp.

o Watch Video Solution



https://dl.doubtnut.com/l/_1XA0eLlcAvNz
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2. What is inorganic benzene ? Why is it so called ? How will you get it

from diborame ?

o Watch Video Solution

3. How will you obtain?

Borazole from sodium borohydride (in three steps only)

o Watch Video Solution

4. Write balanced equations for the sfollowing reactions:

Lead sulphide is heating in air.

o Watch Video Solution

Exercise 1 Part | Subjective Questions Section F Oxides Oxyacids Hydroxides

Borax



https://dl.doubtnut.com/l/_p36XOXU2xHMm
https://dl.doubtnut.com/l/_0Wx45l33r7N6
https://dl.doubtnut.com/l/_aWDC4mVILUAD

1. Boric acid is weak monobasic acid and acts as Lewis acid

° Watch Video Solution

2. Complete the following reaction and identify compounds (A4) and (B).

NH HF>
B(OH)3 Fusion> (A) A

B203
> (B)

° View Text Solution

3. A certain salt (X) gives the following tests :

(a) Its aqueous solution is alkaline to litmus.

(b) On strong heating. It sweels to give a glassy bead.

( ¢) When conc H550, is added to a hot concentrated solution of (X),
white crystals of a weak acid separates out. Identify (X) and write down

the chemical equations for reaction at steps a, band c.

° Watch Video Solution



https://dl.doubtnut.com/l/_kCFabeQnx9Q6
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https://dl.doubtnut.com/l/_3iKtGhOHxpng
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4. A white precipitate (X) is formed when a mineral (A) is boiled with
NayCOj solution. The precipitate is filtered and filtrate contains two
compound (Y) and (Z). The compound (Y) is removed by

crystallization and when CO, is passed through the filtrate obtained
after crystallization, then (Z) changed to (Y). When compound (Y) is
heated, it gives two compounds (Z) and (T). Compound (T) on heating
with cobalt oxide produces blue coloured substance (S)

The mineral (A) is

° Watch Video Solution

Exercise 1 Part | Subjective Questions Section G Halides Alums Other Metal

Salts

1. Why does AlCl3 fumes in air?

° Watch Video Solution



https://dl.doubtnut.com/l/_zjJNDG20Iw26
https://dl.doubtnut.com/l/_Xenyh6oZf7ZW

2.When BCl; is treated with water, it hydrolyses and forms [B(OH)4] -
only whereas AICI; in acidified aqueous solution forms [Al(H20)6}3+
ion, Explain what is the hybridisation of boron and aluminium in these

species?

° Watch Video Solution

3. Complete the following reaction:

S’I’LCZ4 + 02H5Cl + Na —

° Watch Video Solution

4. Define an alum. What are some of its important uses?

° Watch Video Solution

Exercise 1 Part |



https://dl.doubtnut.com/l/_TQmGKlADxwSD
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1. If the starting material for the manufacture of silicone is RSiCl3, write

the structure of the product formed.

° Watch Video Solution

2. Write down hydrolysis of:

(i) alkyl substituted chlorosilane, (ii) trialkyl chlorosilane

° Watch Video Solution

Exercise 1 Part | Subjective Questions Section H

1. What are silicates ? How are they classified?

° Watch Video Solution

Exercise 1 Part li Only One Option Correct Type Section A Occurance Physical

Properties Allotropy



https://dl.doubtnut.com/l/_xOeSM8FIXSes
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https://dl.doubtnut.com/l/_yfGNe5kUA3Zz

1. The decrease in stability of higher oxidation state in p-block with

increasing atomic number is due to:

A.increase in bond energy as going down the group.

B. the reluctance of s-sub shell electrons to participate in the chemical

bonding.

C. both are correct.

D. Noble gas configuration achieved by lower oxidation state.

Answer: B

o Watch Video Solution

2.Diamond and Graphite are

A. isomers

B. isotopes

C. allotropes


https://dl.doubtnut.com/l/_5RgIqys2AoUn
https://dl.doubtnut.com/l/_ICXuxwt6FLac

D. none of the above

Answer: C

° Watch Video Solution

3. Which of the following is a good conductor of electricity?

A. Diamond

B. Graphite

C. Coal

D. None

Answer: B

° Watch Video Solution

4. Inert form of carbon is


https://dl.doubtnut.com/l/_ICXuxwt6FLac
https://dl.doubtnut.com/l/_4fhMtgnhFaIR
https://dl.doubtnut.com/l/_ci4l70uOWKtK

A. Diamond

B. Graphite

C. Coal

D. charcoal

Answer: A

° Watch Video Solution

5. Thermodynamically the most stable form of carbon is

A. Diamond

B. Graphite

C.fullerenes

D. Coal

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ci4l70uOWKtK
https://dl.doubtnut.com/l/_L7PRk26Fb8EG

6. Elements of group 14

A. exhibit oxidation state of +4 only

B. exhibit oxidation state of +2 and +4

C.form M ~2 and M** ions

D. form M?* and M*™ ions

Answer: B

o Watch Video Solution

7.The liquified metal expanding on solidification is :

A.Ga

B. Al

C.Zn


https://dl.doubtnut.com/l/_L7PRk26Fb8EG
https://dl.doubtnut.com/l/_7lBU0ZZLwuB5
https://dl.doubtnut.com/l/_yEVZUztupCmF

D.Cu

Answer: A

° Watch Video Solution

8. Coal gas is a mixture of:

A.CO and H,

B. H(2), saturated and unsaturated hydrocarbons, CO, CO,, N, and
O,

C.saturated and unsaturated hydrocabons

D. CO, 002 and CH4

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_yEVZUztupCmF
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9. Metalloid among the following is

A Si

B.C

C.Pb

D.Ge

Answer: D

o Watch Video Solution

10. Formation of in-numberable compounds of carbon is due to its:

A. High reactivity

B. Catenation tendency

C. Covalent and ionic tendency

D. Different valency


https://dl.doubtnut.com/l/_zcXkQF6k6pL6
https://dl.doubtnut.com/l/_ppxIR9YkiAIs

Answer: B

° Watch Video Solution

Exercise 1 Part li Only One Option Correct Type Section B Isolation Of

Elements B Ai C Si

1. Amorphous boron of 95 % to 98 % purity is obtained by:

A. heating B,O3 with H,
B. heating BoO3 with Mg or Na at high temperature.
C.heating K BF, with Na or K.

D. heating BBr3 with Hy in presence of a catalyst.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ppxIR9YkiAIs
https://dl.doubtnut.com/l/_prgQCPyGtWDo

2. Crystalline boron in small amounts may be obtained by:

A. reducing BCl3 with H,

B. pyrolysis of Blg

C. thermal decomposition of diborane

D. all of these

Answer: D

o Watch Video Solution

3.Boron of highest purity (-99.9 % ) is obtained by

A.reduction of BoO, by Mg.
B. electrolysis of fused tetrafluoroborates (K BFy) in molten KF.
C.reduction of BCl3 with Hy at 1270K.

D. thermal decomposition of boranes at 1173K.


https://dl.doubtnut.com/l/_bURL847YCrpG
https://dl.doubtnut.com/l/_49Ke84RGi8Gv

Answer: C

° Watch Video Solution

4.CayBgOq1 + 2NasCO3 — X 4 2CaCO3 + 2NaBO5 The compound

X in the above reaction is

A. Nay;B,O~

B. HBO,

C. H;BO;

D. H,B,0,

Answer: A

° Watch Video Solution

5. Which is not the property of diamond?



https://dl.doubtnut.com/l/_49Ke84RGi8Gv
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A. It is insoluble in all solvents
B. it is oxidised with a mixture of K,Cr,0; and H5S0, at 200° C
C. Being harfest, it is used as an abrasive for sharpening hard tools.

D. A H © value of diamound is 1.90kJmol ~*

Answer: B

o Watch Video Solution

6. In the elactrolytic extraction of aluminium, cryolite is used.

A. To obtain more aluminium

B. As solvent to dissolve bauxite

C. To protect the anode

D. As reducing agent

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_xym7fU9BkCxW
https://dl.doubtnut.com/l/_AzJ1sQtnBTaK

7.1n laboratory silicon can be prepared by the reaction

A. Silica with magnesium

B. By heating carbon in electric furnace

C. By heating potassium fluosilicate with potassium

D. None of these

Answer: C

o Watch Video Solution

Exercise 1 Part li Only One Option Correct Type Section C Chemical

Properties Of Elements B C Si

1. Producer gas is a mixture of

A.CO and N,


https://dl.doubtnut.com/l/_AzJ1sQtnBTaK
https://dl.doubtnut.com/l/_EQYfdjGomiJo
https://dl.doubtnut.com/l/_ymP50H721MP6

B.CO and H,

C. N2 and NH3

D.CO, Hy and N,

Answer: A

° Watch Video Solution

2.Silicon react with hot solution of NaOH forming:

A. Si(OH),
B.Si(OH),
C. 510,

D. Na25i03

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ymP50H721MP6
https://dl.doubtnut.com/l/_NP3DzRlehlXz
https://dl.doubtnut.com/l/_Q9xNnjcq7xHA

3. Concentrated HNOjs turns yellow in sun light Explain ?

A. graphite oxide

B. benzene hexacarboxylic acid

C.both (A) and (B)

D. none of the above

Answer: B

o Watch Video Solution

4. When steam is passed through red hot coke:

A. CO5 and H, are obtained

B.CO and N, are formed

C.CO and H, are obtained

D. petrol gas is obtained


https://dl.doubtnut.com/l/_Q9xNnjcq7xHA
https://dl.doubtnut.com/l/_M0rjXXuzOwUg

Answer: C

° Watch Video Solution

5. Amorphous boron on burning in air forms

A.B(OH),
B. Mixture of BoO3 and BN
C. Only 3203

D.Only BN

Answer: B

° Watch Video Solution

6. Carbon and silicon belong to group IV. The maximum coordination
number of carbon in commonly occuring compounds is four whereas that

of silicon is six. This is due to



https://dl.doubtnut.com/l/_M0rjXXuzOwUg
https://dl.doubtnut.com/l/_hcvzWpPqMFF9
https://dl.doubtnut.com/l/_uXaDpCmw109x

A. Large size of silicon

B. More electropositive nature of silicon

C. Availability of low lying d-orbitals in silicon

D. Both (A) and (B)

Answer: C

o Watch Video Solution

7.Boron form covalent compound due to

A. Higher ionization energy

B. Lower ionization energy

C.Small size

D. Both (A) and ( C)

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_uXaDpCmw109x
https://dl.doubtnut.com/l/_RyQaUqE7CbDa

Exercise 1 Part li Only One Option Correct Type Section D Chemical

Properties Of Elements Ai Sn Pb

1.When Al is added to sodium hydroxide solution:

A. no reaction takes place

B. oxygen is evolved

C. water is produced

D. hydrogen is evolved

Answer: D

° Watch Video Solution

2. Aluminium is a noble metal

A. aluminium is a nobel metal


https://dl.doubtnut.com/l/_RyQaUqE7CbDa
https://dl.doubtnut.com/l/_NQoTa242g8kx
https://dl.doubtnut.com/l/_RdPNaNlpq5N7

B. oxygen forms a protective oxide layer on aluminium surface

C.iron unergoes reaction easily with water

D. iron forms both mono and divalent ions

Answer: B

° Watch Video Solution

3. Aluminium does not react with:

A. NaOH

B.conc. HCT

C. N,

D.conc.HNO;

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_RdPNaNlpq5N7
https://dl.doubtnut.com/l/_DeEsnqSpAxcf
https://dl.doubtnut.com/l/_AM1c6qVxPTGQ

4.0n passing CO, into aqueous solution containing Na AlO-:

A. Aly(CO3), is formed
B. AI(OH), is precipitated
C. Al,O; is formed

D. collodial Al(OH), is formed

Answer: B

° Watch Video Solution

5.Red lead is:

A. PbO

B. PbO,

C. Pb;0,

D. PbyO4


https://dl.doubtnut.com/l/_AM1c6qVxPTGQ
https://dl.doubtnut.com/l/_Y96QISTk5Dr0

Answer: C

° Watch Video Solution

6. Tin reacts with concentrated HNQOj3 and gives:

A. stannic nitrate

B. stannous nitrate

C. metastannic acid

D. none of sigma bond

Answer: C

° Watch Video Solution

7. Which of the following is the correct statement for red lead?

A. It is an active form of lead


https://dl.doubtnut.com/l/_Y96QISTk5Dr0
https://dl.doubtnut.com/l/_MnjiCIsefbSR
https://dl.doubtnut.com/l/_4dR4zTgp6hhF

B. Its molecular formula is PbyO5

C. It decompose into PbO and CO,

D. It decompose into PbO and O,

Answer: D

° Watch Video Solution

8.The strongest oxidising agent among the following is

A. Pb(IV) oxide
B. Si(II) oxide
C. Sn(II) oxide

D. Ge(II) oxide

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4dR4zTgp6hhF
https://dl.doubtnut.com/l/_qiry7gUo0BQk

Exercise 1 Part li Only One Option Correct Type Section E Hydrides

1. From By Hg, all the following can be prepared except
A. H3;BO(3)
B. [BH,(NHs),| " [BH4]~
C. By(CHs),

D. NaBH,

Answer: C

° Watch Video Solution

2. The product obtained in the reaction of diborane with excess of

ammonia at low temperature is:

A ByHy. NH,

B. ByHy.2NH;


https://dl.doubtnut.com/l/_1LqkwFngBisv
https://dl.doubtnut.com/l/_KISc3IGWejcH

C.(BN),

D. Borazine

Answer: B

o Watch Video Solution

3. Diborane reacts with water to form:

A. HBO,

B. H; BO;

C. H;BO; + H,

D. H,

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_KISc3IGWejcH
https://dl.doubtnut.com/l/_smvLYObUU9pC

4.In diborane, the two H — B — H angles are nearly

A.60°,120°

B.97°, 120°

C.95°, 150°

D.120°, 180°

Answer: B

° Watch Video Solution

5.In the reaction: BF3 + 3LiBH, — 3LiF + X, X is

A. B4H10

B. BoHj

C. BH;

D. By Hy


https://dl.doubtnut.com/l/_hYxkvyov0883
https://dl.doubtnut.com/l/_t3Jcz0xc6qhw

Answer: B

° Watch Video Solution

6. Diborane upon hydrolysis gives

A. boric anhydride and polymetaborate

B. metaboric acid and hydrogen

C. orthoboric acid and hydrogen

D. boron oxide and metaboric acid

Answer: C

° Watch Video Solution

B (s) —&—> x —=H 5 v + LiBF,
! |

]
L

7.

Which of the statement is true for the above sequence of reactions?


https://dl.doubtnut.com/l/_t3Jcz0xc6qhw
https://dl.doubtnut.com/l/_3ZeRd3C9XsvF
https://dl.doubtnut.com/l/_Y7FShWMdQSoU

A. Z is hydrogen

B.Y is LiBH,

C.Zand Y and F, and By Hg respectively

D. Z is potassium hydroxide

Answer: C

o Watch Video Solution

8. Which of the following is known as inorganic benzene

A. Borazine

B. Boron nitride

C. pdichlorobenzene

D. Phosphonitrilic acid

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Y7FShWMdQSoU
https://dl.doubtnut.com/l/_7yGP8es0w5gY

Exercise 1 Part li Only One Option Correct Type Section F Oxides Oxyacids

Hydroxides Borax

1. Boric acid is polymeric due to

A. Its acidic nature

B. the presence of hydrogen bonds

C. its monobasic nature

D. its geometry

Answer: B

° Watch Video Solution

2.1n the following reaction : B(OH), + H,O — [B(OH),] + H*:

A. B(OH), is lewis acid.


https://dl.doubtnut.com/l/_7yGP8es0w5gY
https://dl.doubtnut.com/l/_sqqRJZMM04mz
https://dl.doubtnut.com/l/_vXgjvaklsW9q

B. B(OH), is lewis base.
C. B(OH), is amphoteric.

D. none is correct.

Answer: A

° Watch Video Solution

3. When orthoboric acid (H3BOj3) is heated, the residue is

A. boron
B. metaboric acid and hydrogen
C. boric anhydride

D. borax

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_vXgjvaklsW9q
https://dl.doubtnut.com/l/_JeYfsgMItgJI
https://dl.doubtnut.com/l/_hzq9T3UrfbRo

4, Borax is:

A. NCL2B4O7

B. NCL2B4O7.4H20

C. N(IQB407.7H20

D. Na2B4O7.10H20

Answer: D

o Watch Video Solution

5. When borax is dissolved in water:

A. B(OH), is formed only
B. [BH,(NH;),] " [BH,] ™ is formed only
C.both B(OH), and [B(OH),| are formed

D. [B;03(OH),| is formed only


https://dl.doubtnut.com/l/_hzq9T3UrfbRo
https://dl.doubtnut.com/l/_VcNcM8WEYbA6

Answer: C

° Watch Video Solution

6. Borax bead test is not given by

A 3203

B. H3BO;

C. NCL3.BO3

D. 3203 + Na302

Answer: D

° Watch Video Solution

7.Borax bead test is not given by

A. divalent metals


https://dl.doubtnut.com/l/_VcNcM8WEYbA6
https://dl.doubtnut.com/l/_Jd5C4QioBOYA
https://dl.doubtnut.com/l/_vr2yx7fp11Wk

B. heavy metals

C. light metals

D. metal which forms coloured metaborates

Answer: D

° Watch Video Solution

8. On the addition of mineral acid to an aqueous solution of borax, the

compound formed is:

A. borodihydride

B. orthoboric acid

C. metaboric acid

D. pyroboric acid

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vr2yx7fp11Wk
https://dl.doubtnut.com/l/_96Eooc9zi2K7

9. Borax on heating with cobalt oxide forms a blue bead of

A. CO(B02)2
B. COBOz
C. 003(_[303)2

D. Na3Co(BOs),

Answer: A

° Watch Video Solution

10. Borax is prepared by treating coleminate with

A. NCI,NO?,

B. NaCl

C. Na2C’O3

D. NaHCO3


https://dl.doubtnut.com/l/_96Eooc9zi2K7
https://dl.doubtnut.com/l/_HWOyVNIVbDxW
https://dl.doubtnut.com/l/_b8jCCamFdJre

Answer: C

° Watch Video Solution

Exercise 1 Part li Only One Option Correct Type Section G Halides Alums

Other Metal Salts

1. H,S gas can be obtained by the action of water on:

A.CuS

B.FeS

C. Flower of sulphur

D. Al,S;

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_b8jCCamFdJre
https://dl.doubtnut.com/l/_ZkL2Sa1dOFM6

2. Which one of the following compound is a gas (at 0° C):

A BF;
B. BCl;
C. BBT'g

D. Bl;

Answer: A

o View Text Solution

3. Alum is found to contain hydrated monovalent cation [M(HQO)(J "

trivalent cation [M’(H30)g] " and SO?~ in the ratio of:
Al:1:1
B.1:2:3
C.1:3:2

D.1:1:2



https://dl.doubtnut.com/l/_AlMoKzLqgF6m
https://dl.doubtnut.com/l/_VZOMiLYthmOs

Answer: D

° View Text Solution

4. Aqueous solution of potash alum is:

A. alkaline

B. acidic

C. neutral

D. soapy

Answer: B

° View Text Solution

5. Which mixed sulphate is not an alum:

A K,50,. Aly(S0,),.24H,0


https://dl.doubtnut.com/l/_VZOMiLYthmOs
https://dl.doubtnut.com/l/_QXD3t23pA7AN
https://dl.doubtnut.com/l/_HvRqyYUBj0ZI

B. KQSO4. CTQ(SO4)3.24HQO
C. Na2SO4. F62(804)3.24H20

D. C’U,SO4 Al2(504)324H20

Answer: D

° Watch Video Solution

6. Alum is used by dyer:

A. for fire-proofing fabrics

B. as first aid for cuts

C. for softening hard water

D. as mordant

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_HvRqyYUBj0ZI
https://dl.doubtnut.com/l/_y5qlTnJe54R4
https://dl.doubtnut.com/l/_1HTbDplvjJBW

7. Al;O3 can be converted to anhydrous AlCl3 by heating

A. hydrated Al,O3 with Cl, gas

B. Al,O3 with aqueous HCT

C. Al;03 with NaCT in solid state

D. a mixture of Al,O3 and carbon in dry Cl, gas

Answer: D

o Watch Video Solution

8. CCl, is inert towards hydrolysis but SiCl, is readily hydrolysed

because

A. carbon cannot expand its octet but silicon can expand its octet

B. ionisation potential of carbon is higher than silicon

C. carbon forms double and triple bonds

D. electronegativity of carbon is higher than of silicon


https://dl.doubtnut.com/l/_1HTbDplvjJBW
https://dl.doubtnut.com/l/_xEINrMXKV1A5

Answer: A

° Watch Video Solution

9. Which of the following anions is present in the simple single chain

structure of silicate?
A SiO;~
. ~6—
C. (Si,0;7)

D. (Si03 ),

Answer: D

° Watch Video Solution

10. Silicone resins are made by:


https://dl.doubtnut.com/l/_xEINrMXKV1A5
https://dl.doubtnut.com/l/_9NlGbh1iYdui
https://dl.doubtnut.com/l/_jYaFewF0yz1a

A. dissolving a mixture of PhSiCl; and (Ph),SiCl, in toluene and
then hydrolysis with water.

B. hydolysing a mixture of (CHj3),S8iCly and (CHj),SiCl

C. hydrolysis of (CHjs),SiCl,

D.none

Answer: A

o Watch Video Solution

11. Which silicon compound is used in machinary (with moving parts) in a
manner similar to the use of an allotrops a covalent network solid and a
molecular solid?

A. Silica gel

B. Zeolite

C.Silicone

D. Silane


https://dl.doubtnut.com/l/_jYaFewF0yz1a
https://dl.doubtnut.com/l/_BmpIP3plWSW3

Answer: C

° Watch Video Solution

12. Select the incorrect statement.

A. Silicones are hydrophobic in nature.

B. Si — O — Si linkages are moisture sensitive.

C. Snly is an orange solid on account of charger transfer.

D. Silicones are resistant to most chemicals due to high strength of

the Si—C bond stable  silica like  structure of

Si—0—Si—0 — Si.

Answer: B

o View Text Solution

13. Pyrosilicate ion is:



https://dl.doubtnut.com/l/_BmpIP3plWSW3
https://dl.doubtnut.com/l/_DaCBoNl4DMcs
https://dl.doubtnut.com/l/_a1ItnSwLtVCe

A.SiO5~
B. $i0;
C. SiOf~

D. Si,05 ~

Answer: D

o Watch Video Solution

14. Select incorrect statement:

A.Red lead is Pb3O,

B. (Me),SiCl, on hydrolysis and then on subsequent intermolecular
condensation gives cross linked silicones.

C. SiOi_ on hydrolysis with water or acid produces SizOg_

D. None

Answer: B


https://dl.doubtnut.com/l/_a1ItnSwLtVCe
https://dl.doubtnut.com/l/_K7xd5MuZZMDT

° Watch Video Solution

15. The structural unit present in pyrosilicates is:
. 06—
B. Si0;
. 6 —

D. (8i207 "),

Answer: C

o Watch Video Solution

Exercise 2 Part | Only One Option Correct Type

1. Catenation tendency in group 14 is:


https://dl.doubtnut.com/l/_K7xd5MuZZMDT
https://dl.doubtnut.com/l/_etfqu8EFiXiG
https://dl.doubtnut.com/l/_02o3gxMX4oNm

AC> > 5 >Ge=Pb due to bond energies

C—H>S—-—H>Ge—H>58—-H

B.C > >85i>Ge=5">Pb due to bond energies

C-C>85-C>Ge—-C>5n-C

C.C=S8i=Ge=5r=Pb due to bond energies

C—-H>S—-—H>Ge—H>58—-H

D.C > >S5t >Ge=5Sn>Pb due to bond energies

C—-C>8—5>Ge—Ge >Sn— Sn

Answer: D

o Watch Video Solution

2. Given the order of density:
Diamond > Graphite > Fullerence Cgj, choose thye correct order for
C — C bond length (Consider large bond length if there are two

different bondlengths)


https://dl.doubtnut.com/l/_02o3gxMX4oNm
https://dl.doubtnut.com/l/_tZZkmhEnor8D

A.Diamond < graphite < fullerene (Cg)
B. Diamond > graphite > fullerene (Cg)
C.Diamond > fullerene (Cyo-) > graphite

D.Diamond < fullerene (Cyg-) < graphite

Answer: C

o Watch Video Solution

3. Bauxite (Aly03.2H50) and Aluminosilicate both are ores of
aluminium. Bauxite is found on earth but not on Mars whereas
Aluminosilicate is found on earth as well as Mars. Possible reason is:

A. No human colony on Mars.

B. No tropical rain forests on Mars.

C. No need of bauxite on Mars

D. Closeness of earth to sun.


https://dl.doubtnut.com/l/_tZZkmhEnor8D
https://dl.doubtnut.com/l/_mPsQxB1fYQW4

Answer: B

° Watch Video Solution

4.1solation of boron in very high purity is extremely difficult because of:

A. Strong tendency of boron to acquire electron rich atoms such as
C,NorO

B. High melting point of boron (2180° C)

C. Tremendous affinity of liquid Boron towards oxygen.

D. All of these

Answer: D

o Watch Video Solution

t 2500°C
5. Reaction | : 3C ( natural graphite) + SoOg——a—> Sz%—)C’
+2

(graphite) +S7


https://dl.doubtnut.com/l/_mPsQxB1fYQW4
https://dl.doubtnut.com/l/_jwqzjlfgR35G
https://dl.doubtnut.com/l/_nXjNyXm5ZA7Z

Reaction Il : Si0y + 2C — Si + 2CO

Reaction | is used in production of synthetic graphite, whereas Reaction I

is used in extraction od silicon.

A. Reaction | - Si05 in excess , Reaction Il - S0 in excess

B. Reaction | - C'in excess , Reaction Il - S0 in excess

C. Reaction | - Si0, in excess , Reaction Il - C' in excess

D. It does not matter.

Answer: B

o Watch Video Solution

z LiH
Boron > X > y(Q) + URF,

6.

True statement is:

A. z is least reactive non-metal


https://dl.doubtnut.com/l/_nXjNyXm5ZA7Z
https://dl.doubtnut.com/l/_KuoSfIAMhx0m

B. w is cooling

C.yis electron deficient

D. All of these

Answer: C

o Watch Video Solution

S0, + C —>Si+ CO
cl,

Mg S + MaCl,

@
~

7. sl
Identify true statement:
A. Excess of S§70 should not be used in above process
B. Producted S is highly pure
C.Cly & Mg are oxidising agents.

D. Zone refining is not used for ultrapure S%.


https://dl.doubtnut.com/l/_KuoSfIAMhx0m
https://dl.doubtnut.com/l/_zKmh7nzCIGb4

Answer: B

° Watch Video Solution

8. An element E = (B, C, Si, Ge), predict E on the basic of given
conditions:

| : Powdered E reacts with O, to form an oxide.

Il : Oxide formed in I reacts with NaOH

Il : E reacts with steam on red heat forming two gaseous products,

which can be used as a fuel. E can be :

A B
B.C
C. 5%

D. Ge

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_zKmh7nzCIGb4
https://dl.doubtnut.com/l/_Pkx9rWdMydBu

9. In limited supply of oxygen C & Si are allowed to teacted at sufficiently

high temperatures in separate vesseles, favourable products are:

A.CO5 & Si0,

B.CO, CO25i0 & Si0,

C.CO, CO;y & S5i0,

D.CO & 5i0,

Answer: D

° View Text Solution

10.2E + Ny, — 2EN (very hard substance)

EN + H,0 — Acid + pungent smelling gas Acid is:

A HNO;

B. H3BO;


https://dl.doubtnut.com/l/_Pkx9rWdMydBu
https://dl.doubtnut.com/l/_WvBYMqWR7zKb
https://dl.doubtnut.com/l/_h3jufZPwjnUV

C.HNO,

D.can be A& B

Answer: B

° Watch Video Solution

1. Aluminium vessels should not be washed with materials containing

washing soda because:

A.washing soda is expensive

B. washing soda is easily decomposed

C. washing soda reacts with aluminium to form soluble aluminate

D. washing soda reacts with aluminium to form insoluble aluminium

oxide

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_h3jufZPwjnUV
https://dl.doubtnut.com/l/_1hTSQN6wwE6I

12. Select the incorrect statement of the following.

A. Aluminium is often used as reducing agent for libration of other
metals from their oxides.

B. Anthydrous AICl3 can be prepared by treating Al,O3; with coke
and chlorine gas.

C. Aluminium readily dissolves in both dilute as well as in
concentrated nitric acid.

D. Aluminium hydroxide is soluble in both aqueous alkali and acids

indicating its amphoteric nature.

Answer: C

o Watch Video Solution

13. Which of the following statements is correct for diborane?


https://dl.doubtnut.com/l/_1hTSQN6wwE6I
https://dl.doubtnut.com/l/_Bu20IsQ29HNz
https://dl.doubtnut.com/l/_eiRbXtYOdwYB

A.Small amines like NH3, CH3NH, give unsymmetrical cleavage of
diborane.

B.Large amines such as (CHj),N and pyridine gives symmetrical
cleavage of diborane.

C.Small as well as large amines both gives symmetrical cleavage of
diborane.

D. (A) and (B) both

Answer: D

o Watch Video Solution

o 450 K
14. BoHg + NH3 — Addition compound (X) — Y + Z(g)

in the above sequence Y and Z are respectively:

A.borazine, Hy

B. boron, H,


https://dl.doubtnut.com/l/_eiRbXtYOdwYB
https://dl.doubtnut.com/l/_TbXudkuHSRlh

C. boron nitride, Hy

D. borazine and hydrogen

Answer: D

o Watch Video Solution

15. Borazine and benzene show striking similarities in their properties.
This led to a labelling of borazine as 'inorganic benzene'. However, in
contrast to benzene, borazine readily undergoes addition reactions. The
appropriate reason for this difference is:
A. Alternate arraangement of B and N atoms in the hexagonal ring.
B.Due to the difference in electronegativity between boron and
nitrogen, the cloud (electron density) is more localised on the
nitrogen atoms.
C. Aromatic ¢ clouds of electron density are delocalised over all of the

ring atoms.


https://dl.doubtnut.com/l/_TbXudkuHSRlh
https://dl.doubtnut.com/l/_aDbuOsZn3oaG

D. Net dipole moment of borazine molecule is non-zero.

Answer: B

o View Text Solution

l3+

16. AQqueous ammonia is used as a precipitating reagent for A ions as

Al(OH), rather than aqueous NaOH, because:

A NH4+ is a week base
B. NaOH is a very strong base
C. NaOH forms soluble [Al(OH),] ~ ions

D. NaOH forms [Al(OH),] " ions

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_aDbuOsZn3oaG
https://dl.doubtnut.com/l/_qFEyEBHBJ4nd

17. Borax is used as buffer since :

A. Its aqueous solution contains both the week acid and its salt
B. Its aqueous solution contains H3BO3, which is a week acid

C. Its aqueous solution contains equal amount of strong acid and its

salt

D. statement that borax is a buffer, is wrong

Answer: A

o Watch Video Solution

18. Which of the following sompound is obtained on heating potassium

ferrocyanide with concentrated HySO,4?

A.CO,
B.CO

C. 02H2


https://dl.doubtnut.com/l/_VWTU6V9de3fZ
https://dl.doubtnut.com/l/_dzkNH0TPZLS4

D. (CN),

Answer: B

° Watch Video Solution

19.B(OH),; + NaOH — Na[B(OH)4] (aq).
Then addition of which of the following shifts the reaction in the
backward direction.

A. Glycerol

B. Mannitol

C. Catechol

D. Ethanol

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_dzkNH0TPZLS4
https://dl.doubtnut.com/l/_vhowZcY1g7zC
https://dl.doubtnut.com/l/_RWAEEOzagHri

A
20. H3BOs(s) + ag. NaOH — (X)),
A
H3BO;3(s) + moltenNaOH — (Y)
Compound (X) & (Y) are respectively,
A. NagBO?,, NG,3B
B. Na3B03, NG,B02
C. NCI, [B(OH)4] , NCL3.BO3

D. NCLgBO3, Na [B(OH)4

Answer: C

o Watch Video Solution

21. SnCl, stannic chloride hydrolyses in dilute solution as per given
reaction SnCly + 4H,0 — [Sn(OH),] + 4HCI. Hydrolysis can be
repressed by adding compound A.SnCl, + A — B, B can be:

A.Sn(OH),

B. S’I’LCZQ


https://dl.doubtnut.com/l/_RWAEEOzagHri
https://dl.doubtnut.com/l/_DpMSszE7B8zp

C. HQS’I’LCZ@

D. Sn(OH)Cl

Answer: C

o View Text Solution

22. Amphoteric oxide (X) + 3C + Cl, — Poisonous gas + anhydrous
A
chloride (Y') Hydrated chloride — Z
Element forming 'Y' other than 'CI' reacts with concentrated HCI but leads
to passivation with conc. HNOj3.
Select the correct option.
A. X = Zand Y on reacting with L¢H forms strong oxidising agent
B.X = Zand Y on reacting with LiH forms strong reducing agent

C. X # ZandY is used as a catalyst in Friedel crafts reaction

D. X # Z and Y on reacting with LiH forms strong oxidising agent

Answer: B


https://dl.doubtnut.com/l/_DpMSszE7B8zp
https://dl.doubtnut.com/l/_MRAG3Jl0VI3x

° View Text Solution

23. Which of a solution of sodium hydroxide is addeed in excess to the

solution of potash alum, we obtain

A. a white precipitate

B. bluish white precipitate

C. a clear solution

D. a crystalline mass

Answer: C

o Watch Video Solution

24. BF5 on hydrolysis forms

A. H3BO(3)

B. HBF,


https://dl.doubtnut.com/l/_MRAG3Jl0VI3x
https://dl.doubtnut.com/l/_LdeBAGM2TvWC
https://dl.doubtnut.com/l/_7Kge8qOoFkNN

C.both (A) and (B)

D. none of these

Answer: C

o Watch Video Solution

25. Preparation of organosilicones from SiCl, involves substituion in first
step:
SiCly + xRMgCl — (R),SiCly_, + xMgCl,
Values of 'x' to obtain chain terminating & chain multiplication parts of
chain silicone produced are respectively:

A 1&2

B. 2&1

C.2&3

D. 3&2

Answer: D


https://dl.doubtnut.com/l/_7Kge8qOoFkNN
https://dl.doubtnut.com/l/_jgn86BUjDFNt

° Watch Video Solution

26. To get the silicone R3Si — (OSiRy), — SiR3 having 45i — O — Si
linkage, the unit taken is:

A. 4 unit of RySiCly and 2 unit of R3S5iCl

B. 2 unit of RySiCly and 2 unit of R3SiCl

C. 3 unit of Ry5iCl5 and 2 unit of R3S5iCl

D. 3 unit of R,S7C1 and 2 unit of Ry SiCl,

Answer: C

° Watch Video Solution

Exercise 2 Part li Single And Double Value Integer Type

1. How many of the following statements are correct regarding allotropes

of carbon:


https://dl.doubtnut.com/l/_jgn86BUjDFNt
https://dl.doubtnut.com/l/_eaxs1BdLkHPp
https://dl.doubtnut.com/l/_5Wn43ncsp9tw

(a) Graphite is not a good conductor of electicity in perpendicular
direction of layers at ordinary temperatures.

(b) Coke is the impure form of carbon.

( ¢) Anthracite is the purest form of carbon.

(d) Buckminister fullerence contains 12 five membered rings and 20 six-
membered rings.

(e) Diamond is a good conductor of heat.

(f) Graphite is diamagnetic in nature.

(g) Graphite is thermodynamically more stable than diamond

o Watch Video Solution

2. For boron family (B,Al,Ga,In and TI)

x : Number of elements which are solid at 40°

y : period number of element which has greater ionization energy than
element just above and below it in periodic table.

Z: Period number of most abundant element of group 13.

Report your answer x + 2y + 3z

o Watch Video Solution



https://dl.doubtnut.com/l/_5Wn43ncsp9tw
https://dl.doubtnut.com/l/_BoJ4W7lkyLrC

3. Consider a prototypical fullerene, Cg,
Let,a = Number of 5-membered rings: b = Number of 6-membered rings
¢ = Number of 7 bonds in Cy

Find the value of (3a — 2b + ¢)

o View Text Solution

4. Central atom may exhibit sp® hybridisation in how many of the
following species:

(@)CO, , (b)Graphite , ( c¢)Diamond , (d)CO

(e)H3BO3(aq) , (f)zeolites (Si-central) , (g)Silicones (.S%)

(h)Chlorosilane (S7)

(i)Borax (Boron) , (j) Al,Clg , (k) By Hg , (1)Si0,

(mH,CO;, (n)COCI, ,(0)CHy , (p)CCI,

o Watch Video Solution



https://dl.doubtnut.com/l/_BoJ4W7lkyLrC
https://dl.doubtnut.com/l/_KfLRBuhV91Ar
https://dl.doubtnut.com/l/_JVGx1eWen3Rp
https://dl.doubtnut.com/l/_JQTODapnP1d7

HC1
5.Mg + B — Mg,B, — Diborane

Report your answer as (z + ).

o Watch Video Solution

6.B+HNO; - A + B
conc. whitesolid ~ brown gas
How many of the following statements are correct regarding products (A)
& (B)?
(1) (A) can be prepared by reacting borax with dilute acids.
(2) (A) is a weak monobasic lewis acid.
(3) (A) behaves like an electrolyte when dissolved in water.
(4) (A) can be prepared by reacting colemanite, SOy & HyO
(5) (B) is paramagnetic in nature.
(6) (B) is a mixed anhydride.
(7) (B) does not forms a dimer
(8) (B) reacts with NaOH (aq) undergoing disproportionation.

(9) Bond angle about central atom is greater in (A) than in (B). (Assume

atom forming maximum number of bonds as central atom)

o Watch Video Solution



https://dl.doubtnut.com/l/_JQTODapnP1d7
https://dl.doubtnut.com/l/_lubSofovDTcC

7. How many of the following order of bond energies are correct.
i()C—-C>8—-S5i,({HHC—-0>85—-0,(ilC—-—F>8 —F, (i)
C—F>S8—F,(vyC—-—H>8i—H, (vi St —Cl > C — Cl (vii)

Si—Si >C — St,(vii)C — Br > Si — Br

° View Text Solution

8. Which of the following Salts are amphoteric in anture.

PbO, PbOz, S’I’LO, S’I’LOz, Al203, Z’I’LO, BEO, Ca203, 3203

° Watch Video Solution



https://dl.doubtnut.com/l/_lubSofovDTcC
https://dl.doubtnut.com/l/_AaYluAHNmuIB
https://dl.doubtnut.com/l/_OwXwPxz0um4W

Pure lead metal
| | ‘
Conc H, Cl, | NaOH

|

(X) (Y) (z)

i,

€ _

9.

the summation of atomicity of compounds in z, y and z is?

° Watch Video Solution

10. Reduction of 117.5gBCl3 by H, in silent electric discharge produces

HCI, which required 500m L of e M NaOH for neutralization. Report z.

° Watch Video Solution

1.4 moles of NaBH, react completely with I,.
calculate volume of gaseous products at ST P from above process.

(Give you answer by dividing 4.48)

| o Aomnnr Panrd Ol ekl


https://dl.doubtnut.com/l/_xv7PoOUKOz0t
https://dl.doubtnut.com/l/_XnPysD5d1OhP
https://dl.doubtnut.com/l/_Ufe9968fop1w

L —VICVV ICAL JVIULIVII )

12. The number of oxygen atoms in borax which do not from pr — prm

back bond is:

° Watch Video Solution

13. How many compounds show amphoteric nature amongst following

B2O3, TI203, Al(OH)3, GG(OH)3, Al203, Ga203, NaAl02, S’I”(OH)2, Cr

° Watch Video Solution

14. How many compounds form acidic solution when dissolved in water

H3PO4, HgBO3, NCL2B407.1OH20, H3P309, Ba(OH)2Ca(OH)2, PbO, C‘

° Watch Video Solution



https://dl.doubtnut.com/l/_Ufe9968fop1w
https://dl.doubtnut.com/l/_Pzp2hjYB460Q
https://dl.doubtnut.com/l/_uC4LaCkUXb8g
https://dl.doubtnut.com/l/_QX15bZOqVHdh

15. B1gC5H;5 is isostructural & isoelectronic with borate ion of formula

BmHyz_ givezr +y+ z

o View Text Solution

16. No of compounds producing gas on hydrolysis (with H,O ) is

Al403, BCLCz, M92C'3, SZC, B2H6, FGgC

o View Text Solution

17. How many of the given statements are true for potash alum.

(1) it is a white crystalline solid

(2) it swells up on heating

(3) it imparts a golden yellow colour to the bunsen flame

(4) An aqueous solution of the above given a white gelatinous precipitate
with BaCl, solution soluble only in concentrated sulphuric acid.

(5) An aqueous solution of the above given a white gelatinous precipitate

on treatment with NH,OH. Which dissolves in aqueous NaOH in


https://dl.doubtnut.com/l/_rQ3erUuFRcwk
https://dl.doubtnut.com/l/_o0M4lFbMzC9u
https://dl.doubtnut.com/l/_aDR0sv2HrbUy

excess and reappears, On boiling with concentrated N H,C! solution.
(6) It gives a yellow precipitate with Cobalt nitrile solution.
(7) White precipitate in 5™ state can also be obtained by passing H,S

gas in aqueous solution of the above.

° View Text Solution

18. Sum of the number of oxygen shared in between two silicon atoms in

Si305~ and SizOY; is:

° Watch Video Solution

19. In benitonite (BaTiSi309) number of O atoms shared persilicate

tetrahedron is ...

° View Text Solution

IS:

20. the overall charge present on the cyclic silicate anion [SigO1g]" " i



https://dl.doubtnut.com/l/_aDR0sv2HrbUy
https://dl.doubtnut.com/l/_R4qAaYzumrjs
https://dl.doubtnut.com/l/_XHPuOHfNdfVD
https://dl.doubtnut.com/l/_Vp8wmvK9zNQC

| o Watch Video Solution

21. The silicate ion in the mineral kinoite is a chain of three SiOi_
tetrahedral that share corners with adjacent tetrahedral. The mineral also
contains Ca®™ ions, Cu’®™ ions and water molecules in 1:1: 1 ratio. The

mineral is represented as

o Watch Video Solution

22. Straight chain polymer is formed by hydrolysis of [z] which is
tetrasubstituted chloromethylsilane then followed by condensation

polymerization. Atomicity of [z] is:

o View Text Solution

23. Zeolites are minerals of the composition
Mz [[AZOQ]w(SiOZ)y]. ZH,0

Where 'n' is the charge on the metal cation. These structure contain


https://dl.doubtnut.com/l/_Vp8wmvK9zNQC
https://dl.doubtnut.com/l/_TnUdYGdns3ou
https://dl.doubtnut.com/l/_FXsOgGXBcFa4
https://dl.doubtnut.com/l/_Nyi7AGlFyFKU

various ring which results in formation of a fairly open structure
containing channels and cavities at molecular level (2 to 11A) in diameter).
They may be used to trap molecules of various sizes, this makes them very
useful as "Selective absorbants" or as "molecular sieves". In the structure
of zeolites:

(A) Each Al atom is attached to 'p' oxygen atoms directly

(B) Each Si atom is attached to 'q' oxygen atoms directly

(C) Each Al atom is attached to 'r' Si atoms directly

(D) Each O atom is # hydridized.

Find (p+q+r+t)

° View Text Solution

Exercise 2 Part lii One Or More Than One Options Correct Type

1. Select the correct statement(s).

A.The graphite is diamagnetic and diamond is paramagnetic in

nature.


https://dl.doubtnut.com/l/_Nyi7AGlFyFKU
https://dl.doubtnut.com/l/_Xedc0oxfNQIA

B. Graphite acts as a metallic conductor along the layers of carbon

atoms

C. Graphite is less denser than diamond

D. Cg is called as Buckminster fullerene

Answer: B::C::D

o Watch Video Solution

2. One of the most fascinating developments in Modern chemistry has
been the synthesis of Buckminister fullerence, Cy, Identify the correct
options about Cy

A. It cosists of fused 5 and 6 membered carbon rings.

B. All atoms are not-equivalent

C. All bonds are not-equivalent

D.C — C bond lengths at the fusion of two 6-membered rings are

shorter with the C'— C bond length at the fusion of 5-and 6-


https://dl.doubtnut.com/l/_Xedc0oxfNQIA
https://dl.doubtnut.com/l/_s5wnw0GtScss

membered rings.

Answer: A::B::C::D

° View Text Solution

3. What products are expected from the reaction between colemanite

powder and sodium carbonate solution, when they are heated?

A. CaCO 3

B. Na2B4O7

C. NCLBOg

D.CaO

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_s5wnw0GtScss
https://dl.doubtnut.com/l/_lIzyMmViEKPj

4.Boron can be obtained by:

A.reduction of B,O3 by C.

B. reduction of BCl3 with H, at 1270k.

C. thermal decomposition of boron halides at 1173k.

D. electrolytic reduction of KBF, in KF at 1073k.

Answer: B::C::D

o Watch Video Solution

5. Aluminium can be prepared by:

A. Electrolytic reduction of aluminia in presence of Cryolite &
fluorspar.
B. Reduction of AICI;(s) by potassium amalgam.

C. Reduction of aqueous solution of Aly(S0y),(ag) by zinc metal


https://dl.doubtnut.com/l/_ffz8JK7Eacen
https://dl.doubtnut.com/l/_zlr4ClhoibcZ

D. Thermal decomposition of aluminium oxide.

Answer: A::B

o View Text Solution

6. Which of the following can produce silicon.

A. Reduction of SiO5 by carbon

B. Readuction of SiO5 by silicon carbide

C. Thermal decomposition of SiH,

D. Thermal decomposition of SiC

Answer: A::B::C

o Watch Video Solution

7. Which of the following facts regarding boron and silicon in true?


https://dl.doubtnut.com/l/_zlr4ClhoibcZ
https://dl.doubtnut.com/l/_MgNd1ujKysdG
https://dl.doubtnut.com/l/_KFrJs123iNl1

A.Boron is used to make boron steel or boron carbide control rods
for nuclear reactor.

B. Boron and silicon form halides which are not hydrolysed.

C. Boron and silicon react with magnesium to form magnesium boride
and magnesium silicide which are decomposed by acids to give
volatile borane and silane, respectively.

D.Both boron and silicon react with alkali to form borates and
silicates containing BOg_ and SIOi_ tetrahedral units,

respectively.

Answer: A::B::D

o View Text Solution

8. Graphite and diamond will behave differently in which of the following

reactions?


https://dl.doubtnut.com/l/_KFrJs123iNl1
https://dl.doubtnut.com/l/_c06mtRnq4XYR

A. Burning in sufficient air
B. Reaction with hot conc. HNO3
C. Reaction with Fj

D. Reaction with NaOH (aq. )

Answer: B::C

o View Text Solution

9. Which statement(s) is/are correct?

A. Al acts as a reducing agent

B. Al does not react with steam even at higher temperature

C. Al forms a number of alloy with other metals

D. Al is ionic in all its compounds

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_c06mtRnq4XYR
https://dl.doubtnut.com/l/_Re4HCNHeVMGI

10. Which of the following statement are true.

A.Red lead (Pb30,) is diamagnetic and contains both Pb™? and
Pb™ 4 ions.

B. Both PbO and PbO, are amphoteric in nature.

C.Stannate and plumbate ions result in SnO5 and PbO, with acidic
solution.

D. Concentrated Nitric acid oxidises red lead into lead dioxide.

Answer: A::B::C

o View Text Solution

11. Which of the following statements is true?


https://dl.doubtnut.com/l/_Re4HCNHeVMGI
https://dl.doubtnut.com/l/_7H7oIqQ3nPrC
https://dl.doubtnut.com/l/_jcl1lp7NjnbN

A.Small amines such as NHj3;, CH3NH, and (CHj3),NH give
unsymmetrical cleavage of diborane.

B. Boron hydrides can't be used as high energy fuels.

C. Boron hydrides are readilysed.

D. Borazine hydrolyses to NHj3 and boric at elevated temperature, if

heated with water.

Answer: A::C::D

° Watch Video Solution

12. Diborane undergoes unsymmetrical cleavage reactions with:

A. dimethylamine
B.ammonia at low temperature
C. methylamine

D. carbon dioxide


https://dl.doubtnut.com/l/_jcl1lp7NjnbN
https://dl.doubtnut.com/l/_YRoWJzGynWcq

Answer: A::B::C

° View Text Solution

13. Select correct statements:

A. By Hg is stronger lewis acid than BFjy
B. BF3 is weaker lewis acid than BCl3

C. ByHg is not a lewis acid

D.In ByHg all "H’ atoms are not in the same plane

Answer: B::D

° Watch Video Solution

14. Which of the following form tetrahydridoborates

A. (Li)


https://dl.doubtnut.com/l/_YRoWJzGynWcq
https://dl.doubtnut.com/l/_qJISModeLcmq
https://dl.doubtnut.com/l/_fbPIFyIBnKSL

B. Na
C.NH,

D.Ag™"

Answer: A::B

° View Text Solution

15. Borax bead test is given by:

A. An aluminium salt
B. A cobalt salt
C. A copper (II) salt

D. A nickel salt

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_fbPIFyIBnKSL
https://dl.doubtnut.com/l/_4kYJEwfjEYhz
https://dl.doubtnut.com/l/_JdYOQBsqbArL

16. Boric acid can be used:

A. as an antiseptic

B. as a flux in soldering

C.in making optical glasses

D. in making enamels and pottery glazes

Answer: A::B::C::D

o Watch Video Solution

17. Carbon monoxide is prepared by

A. heating formic and with conc. Hy 50,
B. heating potassium ferrocyanide with conc Hy SOy
C. heating malonic acid with : P,Oqq

D. hydrolysis of Mg,Cj


https://dl.doubtnut.com/l/_JdYOQBsqbArL
https://dl.doubtnut.com/l/_xtY9DNVbWzyd

Answer: A::B

° Watch Video Solution

18. The hydroxide of which metal ion is soluble in excess of sodium

hydroxide solution:

A Felt

B.Cr3t

C.Sn%t

D.Cu’™

Answer: B::C

° Watch Video Solution

19. Which of the following species exists:


https://dl.doubtnut.com/l/_xtY9DNVbWzyd
https://dl.doubtnut.com/l/_S8yY5qw5Pstx
https://dl.doubtnut.com/l/_Ut4cgYQNrQ7t

A.[BFg*~
B.[AIF;]*~
C.[GaFg*~

D. [InFg)*~

Answer: B::C::D

o Watch Video Solution

20. Which of the following statement(s) is/are correct?

A.The oxide, BoO3 and B(OH), are acidic

B. The halides of B(except BF3) and Si are hydrolysed.

C.The hydrides of B and Si are volatile, spontaneously flammable and
readily hydrolysed.

D. Aluminium hydride is a polymer, (AIHj3), .

Answer: A::B::C::D



https://dl.doubtnut.com/l/_Ut4cgYQNrQ7t
https://dl.doubtnut.com/l/_TRtYleXtwcYV

o Watch Video Solution

21. Which is/are true in case of BFy ?

A. It is volatile liquid even at room temperature

B. It is Lewis acid
C. It has planer geometry

D. It forms adduct with NHj3

Answer: B::C::D

o Watch Video Solution

22. Which of the following statements about anhydrous aluminium

chloride is/are incorrect ?

A. It exists as AICl3 molecule in gaseous phase

B. It is a strong Lewis base



https://dl.doubtnut.com/l/_TRtYleXtwcYV
https://dl.doubtnut.com/l/_3CQ2epiPHAp0
https://dl.doubtnut.com/l/_ycrET5tFe0z9

C. It sublimes at 100° C under vacuum

D. It is not easily hydrolysed

Answer: A::B::D

o View Text Solution

23. Which of following are correct.

A. BoHg in non-planar.

B. ByHg undergo symmetrical cleavage with PF3, CO and (CyHj), N

C.By,Hg undergo unsymmetrical cleavage with
NH;,CH3;NH,, (CH3),NH

D. BeH,(s), GagMes, AlyMeg have two type of bonds (2C — 2e

bond as well as 3C' — 2e bond)

Answer: A::B::C::D

o View Text Solution



https://dl.doubtnut.com/l/_ycrET5tFe0z9
https://dl.doubtnut.com/l/_rQdEQLXmMApv

24. A complex cross-linked polymer (silicone) is formed by

A. hydrolysis of (CH3),SiCl
B. hydrolysis of a mixture of (C'Hj), and (C'Hjs),SiCl,
C. hydrolysis of CH3S5:iCl3

D. hydrolysis of SiCl,

Answer: C

° View Text Solution

25. Select the correct statement(s)

A.CH;3S5iCl; undergoes hydrolysis followed by inter molecular

elimination of water to form a complex cross linked polymer (i.e

silicone)


https://dl.doubtnut.com/l/_rQdEQLXmMApv
https://dl.doubtnut.com/l/_IAQ2UuWeWoER
https://dl.doubtnut.com/l/_XIDQGczwAMdK

B. Silicone fluids are thermally stable.
C. In sheet silicone, three oxygen atoms of each tetrahedral are shared
with adjacent SiOi_ tetrahedrals.

D. Silica is attacked by HF and NaOH.

Answer: A::B::C::D

o View Text Solution

26. Which is incorrect about permutit or zeolite:

A. By it both temporary and permanent hardness of water can not be
removed.

B. if formula is NayAlySi305. ©H5O

C. it softens hard water by exchanging its Na™ ions with Ca®" and

Mg*™" present in hard water.


https://dl.doubtnut.com/l/_XIDQGczwAMdK
https://dl.doubtnut.com/l/_siJnUISibnOs

D. Exhausted zeolite can be regenerated by passing conc. Solution of

NaCl through it.

Answer: A::B

° Watch Video Solution

Exercise 2 Part Ilv Comprehensions

1. Compound (A) on reaction with iodine in the solvent diglyme gives a
hydride (B) and hydrogen gas. The product (B) is instantly hydrolysed
by water or aqueous alkali forming compound (C) and liberating
hydrogen gas. The compound (C') in aqueous solution behaves as a week
mono basic acid. But in presence of certain organic polyhydroxy
compound behaves as a strong monobasic acid. The hydride (B) in air
catches fire spontaneously forming oxide which gives coloured beads
with transition metal compounds.

Which of the following statement is correct for the product (C)?


https://dl.doubtnut.com/l/_siJnUISibnOs
https://dl.doubtnut.com/l/_fx4hP87dWFNz

A. It is an odd electron molecule.

B. It in water acts as proton donor.

C. It in solid state have hydrogen bonding.

D. It is a useful primary standard for titrating against acids.

Answer: C

° View Text Solution

2. Compound (A) on reaction with iodine in the solvent diglyme gives a
hydride (B) and hydrogen gas. The product (B) is instantly hydrolysed
by water or aqueous alkali forming compound (C) and liberating
hydrogen gas. The compound (C) in aqueous solution behaves as a week
mono basic acid. But in presence of certain organic polyhydroxy
compound behaves as a strong monobasic acid. The hydride (B) in air
catches fire spontaneously forming oxide which gives coloured beads

with transition metal compounds.


https://dl.doubtnut.com/l/_fx4hP87dWFNz
https://dl.doubtnut.com/l/_YD1jjqhVJ8Rt

Aqueous solution of product (C) can be titrated against sodium

hydroxide using phenolphthalein indicator only in presence of:

A.cis — 1, 2diol
B. trans-1, 2 diol

C. borax

D. NGQHPO4

Answer: A

° View Text Solution

3. Compound (A) on reaction with iodine in the solvent diglyme gives a
hydride (B) and hydrogen gas. The product (B) is instantly hydrolysed
by water or aqueous alkali forming compound (C) and liberating
hydrogen gas. The compound (C) in aqueous solution behaves as a week
mono basic acid. But in presence of certain organic polyhydroxy
compound behaves as a strong monobasic acid. The hydride (B) in air

catches fire spontaneously forming oxide which gives coloured beads


https://dl.doubtnut.com/l/_YD1jjqhVJ8Rt
https://dl.doubtnut.com/l/_VsUmbNSOyV8m

with transition metal compounds.

Which of the following statement is correct for the hydride (B)?

A. One mole of it react with two moles of HCI.

B. It reacts with excess of ammonia at low temperature to form an

ionic compound.

C. One mole of it reacts with one mole of trimethylamine.

D.It reacts with methyl alcohol to form a trimethyl compound

liberating oxygen gas.

Answer: B

o View Text Solution

4. All the boron trihalides except BI3 may be prepared by direction
between the elements. Boron trihalides consist of trigonal-planar BXj3
molecules. Unlike the halides of the other elements in the group they are

monomeric in the gas, liquid and solid states, BF3 and BCl3 are gases,


https://dl.doubtnut.com/l/_VsUmbNSOyV8m
https://dl.doubtnut.com/l/_UYr21uuSg92s

BBrj is a volatile liquid and Bl is a solid. Boron trihalides are Lewis
acids because they form simple Lewis complexes with suitable bases, as in
the reaction:

BF;(g9) + NHs(g9) — F3B — NHj(s)

However, boron chlorides, bromides and iodides are susceptible
(sensitive) to protolysis by mild proton sources such as water, alcohols
and even amines, for example BCl3 undergoes rapid hydrolysis:

BCls(g) + 3H,O(l) — B(OH),(aq) + 3HCl(aq)

It is supposed that the first step in the above reaction is the formation of
the complex Cl3B < OH, which then eliminates HCI and reacts with
water.

Which of the follwoing is the best order of Lewis acid strength of

BF;, BCl3 and BBr3 ?
A.BF > BCl; > BBr;
BBF = BClg = BBr3
C.BF < BCl3 < BBr;3

D. BBT'3 < BF3 < BCl3


https://dl.doubtnut.com/l/_UYr21uuSg92s

Answer: C

° Watch Video Solution

5. All the boron trihalides except BI3 may be prepared by direction
between the elements. Boron trihalides consist of trigonal-planar BX3
molecules. Unlike the halides of the other elements in the group they are
monomeric in the gas, liquid and solid states, BF3 and B(Cl3 are gases,
BBrj is a volatile liquid and BIj is a solid. Boron trihalides are Lewis
acids because they form simple Lewis complexes with suitable bases, as in
the reaction:

BF3(g) + NH;(g) — F3B — NH;(s)

However, boron chlorides, bromides and iodides are susceptible
(sensitive) to protolysis by mild proton sources such as water, alcohols
and even amines, for example BCl3 undergoes rapid hydrolysis:

BCls(g) + 3H,O(l) - B(OH),(aq) + 3HCl(aq)

It is supposed that the first step in the above reaction is the formation of
the complex Cl3B <— OH, which then eliminates HC! and reacts with

water.


https://dl.doubtnut.com/l/_UYr21uuSg92s
https://dl.doubtnut.com/l/_dpxfovsPiA2v

Which of the following is the correct prediction about observed B — X
bond length, in BX3 molecules?

A. B — F bonf length in BE3 is found to be less than theoretical
value because the electronegativity values of B(2.04) and F'(4.0)
suggest the bond to be ionic and hence the attraction between
oppositely charged ions must decrease the bond length

B. BF3 and [BFy|  have equal B — F bond length

C.The decrease in the B — F bond length in BFj3 is due to
delocalised p, — p, bonding between vacant '2p’ orbital of B and
filled "2p’ orbital of F.

D.The correct B-X bond length order is

B-F>B-Cl>B—-Br>B-1

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_dpxfovsPiA2v
https://dl.doubtnut.com/l/_YaGvFHYLnKxZ

6. All the boron trihalides except BI3 may be prepared by direction
between the elements. Boron trihalides consist of trigonal-planar BX3
molecules. Unlike the halides of the other elements in the group they are
monomeric in the gas, liquid and solid states, BF; and BCl3 are gases,
BBrs is a volatile liquid and Bl is a solid. Boron trihalides are Lewis
acids because they form simple Lewis complexes with suitable bases, as in
the reaction:

BF;(g9) + NHs(g9) — F3B — NHj(s)

However, boron chlorides, bromides and iodides are susceptible
(sensitive) to protolysis by mild proton sources such as water, alcohols
and even amines, for example BCl3 undergoes rapid hydrolysis:

BCls(g) + 3H,0(l) — B(OH)4(aq) + 3HCl(aq)

It is supposed that the first step in the above reaction is the formation of
the complex Cl3B <~ OH, which then eliminates HCI and reacts with
water.

Which is correct about the hydrolysis of BX3?

A. All BX3 undergo hydrolysis to produce B(OH),(aq) and HX (aq).


https://dl.doubtnut.com/l/_YaGvFHYLnKxZ

B. BF5 does not undergo complete hydrolysis due to formation of

HBF,

C. BBrj3 does not undergo hydrolysis at all because it cannot form H-

bonds with water.

D. All the above are correct

Answer: B

o View Text Solution

7. All the boron trihalides except BI3 may be prepared by direction
between the elements. Boron trihalides consist of trigonal-planar BX3
molecules. Unlike the halides of the other elements in the group they are
monomeric in the gas, liquid and solid states, BF3 and BCl3 are gases,
BBrs is a volatile liquid and Bl is a solid. Boron trihalides are Lewis
acids because they form simple Lewis complexes with suitable bases, as in

the reaction:

BF;(g9) + NHs(g9) — F3B — NHj(s)


https://dl.doubtnut.com/l/_YaGvFHYLnKxZ
https://dl.doubtnut.com/l/_NWwAEV9uyd8U

However, boron chlorides, bromides and iodides are susceptible
(sensitive) to protolysis by mild proton sources such as water, alcohols
and even amines, for example BCl3 undergoes rapid hydrolysis:

BCls(g) + 3H,O(l) — B(OH),(aq) + 3HCl(aq)

It is supposed that the first step in the above reaction is the formation of
the complex Cl3B < OH, which then eliminates HCI and reacts with
water.

Which of the following reactions is incorrect ?

A.BF3(g9) + F~ (aq) — [BFy] (aq)
B. BCly(g) + 3EtOH(l) — B(OEL),(l) + 3HCI(g)
C. BBrs(l) + FsBN(CHjs),4(s) — BFs(g) + BrsBN(CHj3),(s)

D. BClg(g) + 2C5H5N(l) — ClgB(C5H5N)2(S)

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_NWwAEV9uyd8U

8. The small size and high charge of AI*"

ion gives it a high charge
density which is responsible for its tendency to show (a) covalency in its
compounds in the gaseous state (b) high hydration energy which
stabilizes its compounds in solution, and (c) high lattice energy of its
compounds in the solid state. Thus aluminium can forms both covalent
and ionic bond.

Like halides of boron, halides of aluminium do not show back bonding
because of increase in size of aluminium. Actually aluminium atoms
complete their octets by forming dimers. Thus chloride and bromide of
aluminium exist as dimers, both in the vapour state and in polar-solvents
like benzene while the corresponding boron halides exists as monomer. In
boron trihalides the extent of back bonding decreases with increases
with increase in size of halogens and thus lewis acid character increases.

All BX3 are hydrolysed by water but BF shows a different behaviour.

The dimeric structure of aluminium chloride disappears when:

A. it dissolves in water

B. it reacts with donor molecules like R3 N


https://dl.doubtnut.com/l/_vtoD0hDCcOBe

C. it dissolves in benzene

D. (A) & (B) both

Answer: D

o View Text Solution

9. The small size and high charge of A" ion gives it a high charge
density which is responsible for its tendency to show (a) covalency in its
compounds in the gaseous state (b) high hydration energy which
stabilizes its compounds in solution, and (c) high lattice energy of its
compounds in the solid state. Thus aluminium can forms both covalent
and ionic bond.

Like halides of boron, halides of aluminium do not show back bonding
because of increase in size of aluminium. Actually aluminium atoms
complete their octets by forming dimers. Thus chloride and bromide of
aluminium exist as dimers, both in the vapour state and in polar-solvents
like benzene while the corresponding boron halides exists as monomer. In

boron trihalides the extent of back bonding decreases with increases


https://dl.doubtnut.com/l/_vtoD0hDCcOBe
https://dl.doubtnut.com/l/_UJB2kSU1Rx61

with increase in size of halogens and thus lewis acid character increases.

All BX3 are hydrolysed by water but BF3 shows a different behaviour.

Which one of the following statements is correct ?

A. All boron trihalides are hydrolysed to boric acid.

B. Anhydrous aluminium chloride is an ionic compound

C. Aluminium halides make up the electron deficiency by bridging with

halide or alkyl groups

D. None of these

Answer: C

o View Text Solution

10. The small size and high charge of AI3*

ion gives it a high charge
density which is responsible for its tendency to show (a) covalency in its
compounds in the gaseous state (b) high hydration energy which

stabilizes its compounds in solution, and (c) high lattice energy of its

compounds in the solid state. Thus aluminium can forms both covalent


https://dl.doubtnut.com/l/_UJB2kSU1Rx61
https://dl.doubtnut.com/l/_joI9LLbEa7Qq

and ionic bond.

Like halides of boron, halides of aluminium do not show back bonding
because of increase in size of aluminium. Actually aluminium atoms
complete their octets by forming dimers. Thus chloride and bromide of
aluminium exist as dimers, both in the vapour state and in polar-solvents
like benzene while the corresponding boron halides exists as monomer. In
boron trihalides the extent of back bonding decreases with increases
with increase in size of halogens and thus lewis acid character increases.
All BX3 are hydrolysed by water but BF3 shows a different behaviour.
Which of the following statements about anhydrous aluminium chloride

is correct ?

A. It is an ionic compound.

B. It is not easily hydrolysed.

C. It sublimes at 100° C under vacuum.

D. It is a strong lewis base.

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_joI9LLbEa7Qq

11. The small size and high charge of AI*"

ion gives it a high charge
density which is responsible for its tendency to show (a) covalency in its
compounds in the gaseous state (b) high hydration energy which
stabilizes its compounds in solution, and (c) high lattice energy of its
compounds in the solid state. Thus aluminium can forms both covalent
and ionic bond.

Like halides of boron, halides of aluminium do not show back bonding
because of increase in size of aluminium. Actually aluminium atoms
complete their octets by forming dimers. Thus chloride and bromide of
aluminium exist as dimers, both in the vapour state and in polar-solvents
like benzene while the corresponding boron halides exists as monomer. In
boron trihalides the extent of back bonding decreases with increases
with increase in size of halogens and thus lewis acid character increases.

All BX3 are hydrolysed by water but BF3 shows a different behaviour.

Which of the following reaction is incorrect ?

A.BF;(g) + F~ (aq) — BF,

BBFg(g) + 2H,0 — [BFgOH]i + HgOi


https://dl.doubtnut.com/l/_joI9LLbEa7Qq
https://dl.doubtnut.com/l/_g1XQ3ZEcawOe

C. BCl3(g) + 3EtOH(I) — B(Oet),(1) + 3HCI

D. BCly(g) + 2CsHsN(I) — ClyB(CsH;N),(s)

Answer: D

° View Text Solution

1. Write the chemical reactions associated with the 'borax' best 'test' of

cobalt (II) oxide.

° Watch Video Solution

2. Compound (X) on reduction with LiAlH, gives a hydride (Y)
containing 21.72 % hydrogen along with other products. The compound

(Y) reacts with air explosively resulting in formation of boron trioxide.

Identify (X) and (Y).


https://dl.doubtnut.com/l/_g1XQ3ZEcawOe
https://dl.doubtnut.com/l/_QCajSKvuW2WT
https://dl.doubtnut.com/l/_dfU6EAIrQbkY

Give balanced reactions involved in the formation of (Y") and its reaction

with air. Give the structure of (V).

° Watch Video Solution

3. Write the balanced equations for the reactions of the following
compounds with water:

(iy AI,Cs (i) CaNCN (iii) BF; (iv) NCI; (v) XeF,

° Watch Video Solution

4. How is boron obtained from borax ? Give the chemical reactions

involved. Draw the structure of By Hg and give its reaction with HCI.

° Watch Video Solution

5. H3BO; is :


https://dl.doubtnut.com/l/_dfU6EAIrQbkY
https://dl.doubtnut.com/l/_fjw0A4lVlkOn
https://dl.doubtnut.com/l/_XOgmxJJvOU7z
https://dl.doubtnut.com/l/_w8I7eNBr609K

A. monobasic and weak lewis acid

B. monobasic and weak Bronsted acid

C. monobasic and strong Lewis acid

D. tribasic and weak Bronsted acid

Answer: A

o Watch Video Solution

6. B(OH), + NaOH — Na[B(OH),](aq).
Then addition of which of the following proceeds the reaction in the
forward direction ?

A. Cis-1, 2 diol

B. Trans 1, 2 diol

C. Borax

D. Nay, HPO,


https://dl.doubtnut.com/l/_w8I7eNBr609K
https://dl.doubtnut.com/l/_4QqwiJtp8L8H

Answer: A

o View Text Solution

7. Statement: In water, orthoboric acid behaves as a weak monobasic acid.

Explanation: In water, orthoboric acid as a proton donor.

A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct

explanation for Statement-1

B. Statement-1 is True, Statement-2 is True, Statement-2 is Not a

correct explanation for Statement-1

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_4QqwiJtp8L8H
https://dl.doubtnut.com/l/_TTIrAs5RTxe8
https://dl.doubtnut.com/l/_whKZCLhiP8T4

8. The coordination number of Al in the crystalline state of AlICl3 is

o Watch Video Solution

9. The correct statement (s) for orthoboric acid is/are

A. It behaves as a weak acid in water due to self ionization.

B. Acidity of its aqueous solution increases upon addition of ethylene

glycol.

C. It has a three dimensional structure due to hydrogen bonding.

D. It is weak electrolyte in water.

Answer: B::D

o Watch Video Solution

10. Starting from SiCl, prepare the following in steps not exceeding the

number give in parantheses ( give reaction only)


https://dl.doubtnut.com/l/_whKZCLhiP8T4
https://dl.doubtnut.com/l/_LyaXTKCGZUxO
https://dl.doubtnut.com/l/_OjMQ2zrqVwyo

a. Silicon (1)
b. Linear silicon containing methyl groups only (4)

C. N(IQS’LO3(3)

° Watch Video Solution

1. (Me),SiCl, on hydrolysis will produce.
A (Me),Si(OH),
B. (Me),Si = O
C.—[—O—(Me)2Si—O—]n—

D. Me,SiCI(OH)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_OjMQ2zrqVwyo
https://dl.doubtnut.com/l/_mdcvC0BtkmpC

12.[Si04]" " has tetrahedral structure, the silicate formed by using the
three oxygen has

A. Sheet silicate

B. Pyrocilicate

C. Three dimensional silicate

D. linear chain silicate

Answer: A

o Watch Video Solution

13. Assertion (A) :Pb** compounds are stronger oxidiising agents than
Sn*™ compounds .
Reason (R): The higher oxidation states for group 14 elements are more

stable for the heavier members of the group due to inert pair effect .


https://dl.doubtnut.com/l/_dk3bsXUqcZS1
https://dl.doubtnut.com/l/_FB9AWspNMMqM

A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct

explanation for Statement-1

B. Statement-1 is True, Statement-2 is True, Statement-2 is Not a

correct explanation for Statement-1

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: C

° Watch Video Solution

14.In the following reaction.

@ ©
2X + ByHg — [BHz(X)ﬂ [BH,|
The amine (s)z is /are.

A.NH;

B. CH;NH,

C.(CH3),NH


https://dl.doubtnut.com/l/_FB9AWspNMMqM
https://dl.doubtnut.com/l/_q5aT0AMM90Ci

D. (CH;),N

Answer: A::B::C

° Watch Video Solution

15. The value of n in the molecular formula Be,, Al;Si5013 is:

° Watch Video Solution

16. Three moles of ByHg are completely reacted with methanol. The

number of moles of boron containing product formed is.

° Watch Video Solution

17. Under hydrolysis conditions, the compounds used for preparation of

linear polymer and for chain termination, respectively are


https://dl.doubtnut.com/l/_q5aT0AMM90Ci
https://dl.doubtnut.com/l/_Iziz9HR3WqZW
https://dl.doubtnut.com/l/_PKY6LlOJhQ7T
https://dl.doubtnut.com/l/_rIle6u0VYauA

A CHg;S"LClg and SZ(CH3)4
B. (CHj),SiCly and (CH,)SiCl
C. (CH3)S7,CZ2 and CH35’LCZ3

D. §iCly and (CHj3),SiCl

Answer: B

° Watch Video Solution

Exercise 3 Part li Jee Main Aiee Problems Previous Years

1. Aluminium is extracted in the electrolysis of :

A.alumina
B. bauxite
C. molten cryolite.

D. alumina mixed with molten cryolite


https://dl.doubtnut.com/l/_rIle6u0VYauA
https://dl.doubtnut.com/l/_xCMsaA5JTang

Answer: D

o Watch Video Solution

2. Graphite is a soft solid lubricant extremely difficult to melt. The reason

for this anomalous behaviour is that graphite

A.is a non-crystalline substance.

B. is an allotropic form of diamond.

C. has molecules of variable molecular masses like polymers.

D. has carbon atoms arranged in large plates of ring of strongly

bound carbon atoms with weak interplate bonds.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_xCMsaA5JTang
https://dl.doubtnut.com/l/_mODBT6yC7Aux

3. The soldiers of Napoleon army while at Alps during freezing winter
suffered a serious problem with regard to the tin buttons of their
uniform. White metallic tin buttons get converted to grey poweder. This
transformation is relate to

A. a change in the crystalline structure of tin.

B. an interaction with nitrogen of the air at very low temperature.

C.a change in the partial pressure of oxygen in the air.

D. an interaction with water vapour contained in the humid air.

Answer: A

° Watch Video Solution

4. Aluminium chloride exists as a dimer, Al,Clg in solid state as well as in
solution of non-polar solvents such as benzene. When dissolved in water,

it gives :


https://dl.doubtnut.com/l/_O2ZaaUnZwLZM
https://dl.doubtnut.com/l/_RUVaLHiMsrMc

A [AOH),)’™ + 3HCI

3+ —
B. [Al(H,0)4]" " + 3CI
C.APT +3C1~

D. Al,O5 + 6HCI

Answer: B

o Watch Video Solution

5.1n silicon dioxide:

A. there are double bonds between silicon and oxygen atoms.

B. silicon atom is bonded to two oxygen atoms.

C. each silicon atom is surrounded by two oxygen atoms and each

oxygen atom is bonded to two silicon atoms.

D. each silicon atom is surrounded by four oxygen atoms and each

oxygen atom is bonded to two silicon atoms.


https://dl.doubtnut.com/l/_RUVaLHiMsrMc
https://dl.doubtnut.com/l/_D5FZfClS65ne

Answer: D

° Watch Video Solution

6. Heating an aqueous solution of aluminium chloride to dryness will give

A. Al(OH)Cl,
B. AL,O,
C. AlyClg

D. AlCl;

Answer: B

° Watch Video Solution

7. vii. The stability of dihalides of Si, Ge, Sn and Pb increases steadily in

the sequence:


https://dl.doubtnut.com/l/_D5FZfClS65ne
https://dl.doubtnut.com/l/_B1hDS0t3cWMS
https://dl.doubtnut.com/l/_IOo4GR57I1Gt

A GeXy < 51Xy < SnXy < PbX,

B.SiX, < GeXy < PbX, < SnX,

C. Sng < G€X2 < S’I’LX2 < PbX2

D. PbX2 < S’I’LX2 < G€X2 < S’LXQ

Answer: C

o Watch Video Solution

8. In context with the industrial preparation of hydrogen from water gas
(CO + H,) ,which of the following is the correct statement ?

A. CO is removed by absorption in aqueous CusCl5 Solution.

B. H5 is removed through occlusiion with Pd.

C.CO is oxidized to CO, with steam in the presence of a catalyst,

followed by absorption of CO, in alkali.


https://dl.doubtnut.com/l/_IOo4GR57I1Gt
https://dl.doubtnut.com/l/_5C2uhLJ8PRVX

D.CO and H, are fractionally separated using differences in their

densities.

Answer: C

° Watch Video Solution

9. Among the following substituted silanes, the one which will give rise to

cross linkes silicons polymer on hydrolysis is

A.RSiCls

B. Ry, SiCl,

C. R3SiCl,

D. R,Si

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_5C2uhLJ8PRVX
https://dl.doubtnut.com/l/_likDNWLC9Grc
https://dl.doubtnut.com/l/_ToYYSHL7sPFH

10. Which one of the following is the correct statement ?

A. Beryllium exhibits coordination number of six.

B. Chlorides of both beryllium and aluminium have bridged structures

in vapour phase.

C. BoHyg.2N Hj is known as 'inorganic benzene'.

D. Boric acid is a protonic acid.

Answer: B

o Watch Video Solution

11. Boron cannot from which one of the following anions?

A BF}~
B. BH,
C.B(OH),

D. BO,


https://dl.doubtnut.com/l/_ToYYSHL7sPFH
https://dl.doubtnut.com/l/_Qk8gLbA1j11P

Answer: A

° Watch Video Solution

12. Which of the following is the wrong statement ?

A.ONCI and ONO ™ are not isoelectronic.

B. 0% molecule is bent

C. Ozone is violet-black in solid state

D. Ozone is diamagnetic gas.

Answer: A::B::C::D

° Watch Video Solution

Advanced Level Problems Part | Practice Test 1 lit Jee Main Pattern


https://dl.doubtnut.com/l/_Qk8gLbA1j11P
https://dl.doubtnut.com/l/_s7xUF3y7weDj

1. Which of the following is the correct graph for EN values of carbon

family :

EN Ge
Si

Z

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_sNdLC7xqp6wi
https://dl.doubtnut.com/l/_B6bPE7FU4fMA

2.Select the incorrect statement :

A. Silicon does not form an allotrope like graphite because of its no

tendency of multiple bond formation.

B. Catenation tendency is greater in C than in S%.

C.CO is stable in nature but S70 does not

D. None of these

Answer: D

o Watch Video Solution

3. Which of the following statement about Si is correct.

A. Si predominantly forms covalent componds with oxidation number

as +4.

B. lonisation enthalpy of S% is more than that of carbon.


https://dl.doubtnut.com/l/_B6bPE7FU4fMA
https://dl.doubtnut.com/l/_e3Gd4Eu8vWfX

C. Electron affinity of S% is less than that of carbon.

D. S7 can't show coordination humber more than 4.

Answer: A

° Watch Video Solution

Silent - C
B oL s /-\r B -+
‘{* H, Clectric dis ‘rge |
, .
!
CH.0 Red heal
HBO,+C A+ H.

4.

Identify correct statement.

A. C'is a weak lewis acid

B. B is a weak lewis base

C.C'is a strong acid

D. D reacts with NaOH to produce C


https://dl.doubtnut.com/l/_e3Gd4Eu8vWfX
https://dl.doubtnut.com/l/_bMWzWPGuv0kl

Answer: C

° View Text Solution

5.4BCl; + 3LiAIH, — A + 3AICI; + 3LiCl

When A reacts with NaOH it produces a colourless combustible gas and

another compound 'B'. Select incorrect statement about 'B'

A. (1) It aqueous solution turns red litmus blue

B. It shows anionic hydrolysis

C. It shows cationic hydrolysis

D. It can also produce by reaction of boron with NaOH

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_bMWzWPGuv0kl
https://dl.doubtnut.com/l/_nV0UWTliZqfb

6. When heating white lead then find out released gas (A) and (B)

A
2PbCOy. Po(OH),Pbs04 + (A) + (B) + Hy0

white lead
A.CO, O,
B.CO,, O,
C.CO,, CH,

D.CO, CO,

Answer: D

o Watch Video Solution

7. Amorphous boron is extracted from borax by the following steps :

(A) Heat (B)
Borax — H3BO3; — B303 — Boron(A) and (B)are

(a) HQSO4, Al
(b) HC1I, Carbon
(o) HySO04, Mg

(d) HCl, Fe.


https://dl.doubtnut.com/l/_iWPHHFi8lX6l
https://dl.doubtnut.com/l/_ygzWJFqPSUBj

A H,S0,, Al

B. HCl,carbon

C. H2504, Mg

D. HCI, Fe

Answer: C

o Watch Video Solution

8. The role of addition of Me3SiCl during the hydrolysis followed by

conduction of Me3SiCl, is.

A. To catalyte the reaction.

B. To terminate the chain and hence controlling the molecular weight.

C. For obtaiming a proper cross linking.

D. All of the above

Answer: B



https://dl.doubtnut.com/l/_ygzWJFqPSUBj
https://dl.doubtnut.com/l/_SGh2vsxQdIE2

| ° View Text Solution

9. Given type of silicones are called [P]

j j j
—O—S|’z'—0—5|’i—0—5|’i—
R R R

[P] is prepared by hydrolysis of [Q]
[P] & [Q)] are respectively.
A. Linear silicone, CH35:Cl;
B. branched silicone, (CHj3)4SiCl
C. Cyclic silicone, (C'H3),SiCly

D. Cyclic silicone, CH3SiCl;

Answer: C

° Watch Video Solution

10. Which of the following is not a property of silicones ?


https://dl.doubtnut.com/l/_SGh2vsxQdIE2
https://dl.doubtnut.com/l/_ytdZY1TEBrJ6
https://dl.doubtnut.com/l/_PYafdYPPqLp6

A. They are combustible

B. They are water-repellant

C. They are polymeric liquids or solids

D.Their viscosity does not change significaltly with rise in

tamperature.

Answer: A

o View Text Solution

11. Tourmalene is a class of cyclosilicates with general formula.
(Ca, K, Na)(Al, Fe, Li, Mg, Mn),(Al, Cr, Fe, V),(BOj3)4(Si, Al, B);0,
Which of the following is not a correct example of tourmalene ?
A.CaAlsFeg(BO;3);56013F)
B. CayLisV(BOs),Sis015(OH),
C. KMg5Crs(BO;3)3Si6018Fy

D. CaAlg (BO3 — (3) Si(;olg (OH)4


https://dl.doubtnut.com/l/_PYafdYPPqLp6
https://dl.doubtnut.com/l/_df2EarprjSQC

Answer: A

° View Text Solution

12. The silicate anion in the mineral kinoite is a chain of three Si0O,
tetrahedra, that share corners with adjacent tetrahedra. The charge pof

silicate anion is

A —4
B.—8
C.—6
D.—2
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_df2EarprjSQC
https://dl.doubtnut.com/l/_ZpSqPXby4avr

13. The dehydration of malonic acid CHy(COOH), with P,O4y and heat
give

A. carbon monoxide

B. carbon suboxide

C. carbon dioxide

D. all three

Answer: B

o Watch Video Solution

14. Borax on heating with cobalt oxide forms a blue bead of

A. 00(302)2
B. CO(BOQ)
C. 003(303)2

D. NCLgCO(BOg)2


https://dl.doubtnut.com/l/_XOmldGKDPNHt
https://dl.doubtnut.com/l/_6KhP2PAQwsTD

Answer: A

° Watch Video Solution

15. The dissolution of AI(OH), by a solution of NaOH results in the
formation of

A [Al(H,0),(0H)]*"

B. [Al(H,0),(0OH),]

C. [Al(H0),(0OH),]

D. [Al(H,0)4(OH),]

Answer: B

° Watch Video Solution

16. Select the incorrect statement about the boron.


https://dl.doubtnut.com/l/_6KhP2PAQwsTD
https://dl.doubtnut.com/l/_ji9QY6GjdI9B
https://dl.doubtnut.com/l/_suUkPgyizkZH

A.Pure form of the elements are obtained by the reduction of BCls
with zinc at 900° C.

B. Crystalline boron is attacked only by hot concentrated oxidising
agents.

C. Amorphous boron and ammonia at white gives (BN), a slippery
white solid with a layer structure resembling that of graphite.

D. Boron does form B> cation easily.

Answer: D

o View Text Solution

17. Aqueous solution containing 1 mol of borax raects with 2 mol of acids.

Thic is because of:

A. formation of 2 mol of B(OH); only

B. formation of 2 mol of [B(OH),] only


https://dl.doubtnut.com/l/_suUkPgyizkZH
https://dl.doubtnut.com/l/_CX5NyJgQOWsD

C. formation of 1 mol each of B(OH), and [B(OH),|
D. formation of 2 mol each of [B(OH),| and B(OH),, of which

only [B(OH),| reacts with acid

Answer: D

° Watch Video Solution

18. Water transpoted through Lead pipes becomes poisonous due to the
formation of :

A. PbO

B. PbO,

C. Pb(OH),

D. Pb0,

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_CX5NyJgQOWsD
https://dl.doubtnut.com/l/_wpKLrw36O4su

19. When a mixture of air and steam is passed over red hot coke, the

outgoing gas is:

A. Producer gas

B. Water gas

C. Coal gas

D. None of these

Answer: B

o Watch Video Solution

20.In BFj, the B — F bond length is 1.30A4, when BFj is allowed to be
treated with Mes N, it forms an adduct, Me3 N — BFj, The bond length

of B — F'in the adduct s :

A. Greater than 1.304


https://dl.doubtnut.com/l/_wpKLrw36O4su
https://dl.doubtnut.com/l/_nTg6FFzuJCdL
https://dl.doubtnut.com/l/_2isz99Xyh9g5

B. Smaller than 1.30A4

C. Equal to 1.304

D. None of these

Answer: A

° View Text Solution

21. Aluminium is extracted in the electrolysis of :

A. alumina
B. bauxite
C. molten cryolite.

D. alumina mixed with molten cryolite

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_2isz99Xyh9g5
https://dl.doubtnut.com/l/_3o6tLLZRpjhh
https://dl.doubtnut.com/l/_cttNsf5OfNcL

22. A compound of boron X reacts at 200° C' temperature with NHj to
give another compound Y which is called as inorganic benzene. The
compound Y is a colourless liquid and is highly light sensitive. Its melting
point is —57°C. The compound X with excess of NHs and at a still
higher temperature gives boron nitride (BN),,. The compounds X and Y
are respectively:

A. BH3 and B2H6

B. NCLBH4 and C(;H(;

C. BQH(; and B3N3H6

D. B4C3 and CGHG

Answer: C

o Watch Video Solution

23. For given processes, choose the correct order of purity of silicon

obtained.


https://dl.doubtnut.com/l/_cttNsf5OfNcL
https://dl.doubtnut.com/l/_5LNvaFE89lJh

1.5i05 + 2C — Si + 2CO

I1.Si(pure) + 2Cly — Si + MgCl,

N.Nay[SiFg] + 4Na — 6NaF + Si — Zone refined Si
Al>1Ii>1II1
B.IIT > 11 >1
Cl=1I1I=1I1

D.II < I < III

Answer: B

o View Text Solution

24. E represents an element belonging to boron family.
2F + 3X, — 2EX3(X = F, Cl, Br, I)

A. Oxidation state of E'in all EX3is +3

B. All EX3 are predominantly ionic

C.Tidoes not form TIX5 as TI "1 is more stable than 71 *3


https://dl.doubtnut.com/l/_5LNvaFE89lJh
https://dl.doubtnut.com/l/_i1eZTIWl0W06

D. There exists some E X3 for which EZ shows + 1 oxidation state.

Answer: D

° View Text Solution

25. E represents an element belonging to boron family.

E+2X, — EX,(X = F, Cl, Br, )

A. Stability of EX 4 decreases down the 14t group
B. PbL, does not exist

C.Ge & Pbforms EX, as well.

D. All are correct

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_i1eZTIWl0W06
https://dl.doubtnut.com/l/_teqCh1tv0Cve

26. When Al is added to KOH solution

A. No action takes place

B. Oxygen is evolved

C. Water is produced

D. hydrogen is evolved

Answer: D

o Watch Video Solution

27. Which of the following reactions lead to chemical inertness :

A. Lead with dilute H,SO,

B. Lead with conc. HC'T

C. Aluminium with oxygen

D. All of above reactions


https://dl.doubtnut.com/l/_t9jMeD1lFGxf
https://dl.doubtnut.com/l/_BzPEKsmozbJy

Answer: D

° View Text Solution

28. Which of the following statements regarding boric acid is false?

A. It acts as a weak monobasic acid

B. It is soluble in hot water

C. It has a planar structure

D. It acts as a tribasic acid

Answer: D

° Watch Video Solution

1. Which of the following statements are false.


https://dl.doubtnut.com/l/_BzPEKsmozbJy
https://dl.doubtnut.com/l/_eqRDIUckTgOF
https://dl.doubtnut.com/l/_dxoefIy16SP1

A. PbO, PbO,y are amphoteric, CO is neutral and CO,, §i0, are

acidic.

B. Carbon shows oxidation number from —4 to 44 in its various

compounds.

C. ByOs is acidic, SnO is amphoteric and Gay03, GeO, are acidic.

D.Boron is non metal, Ge, Ga are metalloids and Pb, Sn, In are

metals.

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_dxoefIy16SP1

| HNO,/HF HF
81 Conc, Aj> (A) ~> (B)

lho
2
(B) + (C)

2.

Select the correct option :
B. (B) is HzSZFﬁ
C. (C) is H4S’LO4

D. All of these

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_eKunjhURigkT

3.NaBH, + 1l - X1 +Y 1 + 2Nal
X+ CyH;OH —-Y 1t +D
X+HCl-Y 1 +FE
D gives folowwing colour with flame.

A. Red

B. Green

C.Blue

D. No colour

Answer: B

o View Text Solution

Slowly A
4. BoHs + NHy —— X — Y
Heating

Which of the following around X is correct.


https://dl.doubtnut.com/l/_YIfjoWptQieu
https://dl.doubtnut.com/l/_200k0VQsskxC

A. X is ionic in nature, Hybridisation state of B in both cationic and

anionic part is same.

B. X is ionic in nature, hybridisation state of B in cationic and anionic

part are different.

C.Y is covalent and hybridisation state of all B is not same.

D.Y is ionic and hybridisation state of all B are same.

Answer: A

° View Text Solution

(A) = HO v Doaqe a0
Compound NaCl () k;“”

aCllaq Ones

(E)

White (D)

s Brown black ppt
NH,(aa)

so.uble

5.

(C) and (D) are respectively


https://dl.doubtnut.com/l/_200k0VQsskxC
https://dl.doubtnut.com/l/_ogE5Ny6Tt7oF

A. M’I’L(BOQ)2, MNO2
B. AgNOQ, AQQO
C. Cu(B0O,),, CuO

D. none of these

Answer: B

° View Text Solution

Ci. =Totl SF,
~ 3 ———————-—> ionic cempound

B,C.. -—)'E—-'—'é' a8
\ 2LL D)
i |SbF, NMet)

6. o (R)

99

Select the correct option ?

&2

° View Text Solution



https://dl.doubtnut.com/l/_ogE5Ny6Tt7oF
https://dl.doubtnut.com/l/_L5oAE9BUQBBB

7. Thortretite, Scy Si507 is :

A. a orthosilicate

B. a pyrosilicate

C. a sheet silicate

D. a cyclic silicate

Answer: B

o View Text Solution

1. Which of the following are the ores of Boron

A. Tincal

B. Kemite

C. Colemanite


https://dl.doubtnut.com/l/_yTrLQN7ica6o
https://dl.doubtnut.com/l/_B5ihvK9JQYMT

D. Bauxite

Answer: A::B::C

° Watch Video Solution

2. When as inorganic compound X having electron dificient bounding
(banana bonding ) react with ammonia gas at certain temperature gives a
compound (YY), isostructural with benzene. Compound (X) with
ammonia at a high temperature produces a substance (Z2).

A Xis BzHﬁ

B.Y is B3N3H6

C. Zis hard substance

D. compound X contain 3C' — 2e and 2C' — 2e bond.

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_B5ihvK9JQYMT
https://dl.doubtnut.com/l/_ucyxSkY9Z4JV

3. Which of the following statement is/are correct ?

A.All ITI A group elemts froms trihalide
B. Only Al react dirrelly with IV, at high temperature and form AIN
C. Al Passivated by concentrated HNO3

D.All IVA <14th> group elements forms trihalide.

Answer: A::B::C

o Watch Video Solution

4. Which of the following is/are true about silicones.

A.Silicones contain repeated R,S:0 units
B. RSiCl3 gives a complex cross linked silicones

C. (CHs;),SiCl, gives a chain silicones


https://dl.doubtnut.com/l/_sGqVszHvX4BS
https://dl.doubtnut.com/l/_Yl8CIC01cMiL

D. When silicone undergo combustion, it form solid white powder as

one of the products.

Answer: A::B::C::D

° View Text Solution

5. Cation exchanger zeolite Naq5Al1551170553.27TH5O can exchange
cation with which of the following in aqueous solution ?

A. Mg(HCOg,)z

B. K250,

C. CaCl2

D. NH,NO;

Answer: A::C::D

° View Text Solution



https://dl.doubtnut.com/l/_Yl8CIC01cMiL
https://dl.doubtnut.com/l/_ju3LXzaSacUz

1. How many of the following parameters/properties are greater for
diamond as compared to graphite ? Denisty, Electrical resistivity, Thermal
conductivity, stability, % s-character for hybridised orbitals, Hardness,

Bond angle, C' — C' (bond length), Standard enthalpy of formation.

o View Text Solution

A
2. Na2B4O7 — NG,BOQ + B203
NaBO, + Hy05 + Hy0O — compound A(aq)
The compound A the sum of oxidation states of all the oxygen atoms is

X. Then the value of (X) is

o View Text Solution

3. A Boron mineral have pentaborate anion whose molecular formula is

[BsO(OH),] .The number of B — O — B linkage present are?



https://dl.doubtnut.com/l/_NQMkls07Y7zn
https://dl.doubtnut.com/l/_Wh46pXjiy54L
https://dl.doubtnut.com/l/_82wMXXXIpGhd

I o Watch Video Solution

4. Consider the following sequence of reactions:
By03 + CaF, + Hy,SO4 — (A) + (B) + H,O
(A) + LiAlH, — (C)(g) + (D) + LiF

(C) + H,O - (D) + H, T

(D) + NayCO3 — (E) + NaBO, + CO, T
(E)+ NH,Cl — (F) + ByO3 + NaCl + H,0O

What is the empirical mass of compound (F)?

o View Text Solution

5. How many of the following statement are correct ?

(1) CF}, can be prepared by reaction between SiC' and F5.

(2) In SiF4Si — F' observed bond length is shorter than actual Si — F
bond length

(3) (CyFy),, is known as PTF'E.

(4) CCly react with Anyelrony HF, gives Chloro Flouro carbon (CClyFy)


https://dl.doubtnut.com/l/_82wMXXXIpGhd
https://dl.doubtnut.com/l/_MNwlsRoco0Bb
https://dl.doubtnut.com/l/_wI6euy1weWZx

(5) C'Cl4 can hydrolysis under super heating conditious.

(6) Hydrolysis of SiF} is not complete of SiF} is partially hydrolysis.

o View Text Solution

6. How many of the following may react with SiCl; to produce a non-
polar product ?

NaH, CH;MgCl, H,O, LiAlH,, H,SO,(1), NH;, Be

o View Text Solution

1.(i)P + C(carbon) + Cl, — Q + CO T ,(ilQ + H,O — R + HCI

(i) BN + H,O — R + NH3,(iv)Q + LiAIHy — S + LiCl + AlCl3
WS+ Hy—> R+ Hyt ,(vi)S+ NaH — T
(P, @, R, S and T do not represent their chemical symbols)

Compound Q has: (1) zero dipole moment (ll) a planer trigonal structure


https://dl.doubtnut.com/l/_wI6euy1weWZx
https://dl.doubtnut.com/l/_qVPc96MqkDTg
https://dl.doubtnut.com/l/_XF72QF3Vg3gI

(i) an electron deficient compound (IV) a Lewis base Choose the correct

code.

A LIV

B. LILIV

C. LILi

D. LILIILIV

Answer: B::D

o View Text Solution

2.(i)P + C(carbon) + Cly - Q + CO T ,(ilQ + H,O — R + HCI
(ii)BN + H,O — R+ NH; ,(iv)Q + LiAIH, — S + LiCl + AlCl3
WS+ Hy —> R+ Hyt ,(vi)S+ NaH — T

(P, Q, R, S and T do not represent their chemical symbols)

Compound T is used as a/an:

A. oxidising agent


https://dl.doubtnut.com/l/_XF72QF3Vg3gI
https://dl.doubtnut.com/l/_mOifXh07F3Iv

B. complexing agent

C. bleaching agent

D. reducing agent

Answer: D

o View Text Solution

3.()P + C(carbon) + Cly - Q + CO T ,(ilQ + H,O — R + HCI
(ii)BN + H,O — R + NH; ,(iv)Q + LiAIH, — S + LiCl + AlCl3
WS+ Hy, - R+ Hy T ,(vi)S+ NaH — T

(P, Q, R, S and T do not represent their chemical symbols)

Compound S is: () an odd compound (Il) () an electron deficient

compound (IV) a hybridized compound Choose the correct code:

Al
B. 1l

C.ILILIV


https://dl.doubtnut.com/l/_mOifXh07F3Iv
https://dl.doubtnut.com/l/_WPdZxUxVtj9C

D. LILIV

Answer: A

° View Text Solution

Part lii Olympiad Problems Previous Years Stage | National Standard

Examination In Chemistry Nsec

1. Carborundum is the commercial name of

A. H; PO,
B. Ca(H2P04)2
C. Al,Os

D. SiC

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_WPdZxUxVtj9C
https://dl.doubtnut.com/l/_AKsDXKesH2jW

2. Graphite is used in nuclear reactor :

A. for reducing the speed of neutrons

B. as a fuel

C. as a lubricant

D.for lining the inner surface of the reactor which will work as an

insulator.

Answer: A

o View Text Solution

3.The hybrid orbital of the central atom in AlF, is:


https://dl.doubtnut.com/l/_8LBysQSQfoFa
https://dl.doubtnut.com/l/_exvexAygK8vO

D. sp’d

Answer: C

° Watch Video Solution

4. Hydrogenation of benzoyl chloride in the presence of Pd/BaSO,

gives :

A. benzyl alcohol

B. benzoic acid

C. benzaldehyde

D. toluene

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_exvexAygK8vO
https://dl.doubtnut.com/l/_qCdmnh4nOrM8

5. SnCI? acts as a reducing agent because

A. SnCl, can accept electrons readily
B. Sn®" is more stable than Sn? ™"
C. Sn** is more stable than Sn?*

D. Sn?" can be readily converted to metallic tin.

Answer: C

o Watch Video Solution

6. At room temperature, CO, is a gas while SiO, is a solid because

A. COs is a linear molecule, while SiO, is an angular one

B. the van der waal's forces are very strong in Si0,

C. COy is covalent, while Si0, is ionic


https://dl.doubtnut.com/l/_xfPCnDBZzTxz
https://dl.doubtnut.com/l/_K7Zwbaj4VnNj

D. unlike C, Si cannot form stable bonds with O, hence Si has to

form a 3D lattice.

Answer: D

° Watch Video Solution

7. Colour of the bead in borax bead testis mainly due to the formation of

A. metal oxides

B. boron oxide

C. metal metaborates

D. elemental boron.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_K7Zwbaj4VnNj
https://dl.doubtnut.com/l/_wnt5eSSlgdJV

8. In borax bead test, the borax used is Nay;B407;.10H50. However, the
species that is responsible for the test is

A. Na3303

C.Na|B(OH),]

D. Na[BO),

Answer: D

o Watch Video Solution

9. Which type of bond exists between the two boron atoms in a diborane

molecule ?

A. 2-Center-2electron

B. 3-Center-2-electron

C. 3-Center-3-electron


https://dl.doubtnut.com/l/_RR6M5OYqR6vK
https://dl.doubtnut.com/l/_IMFvxITuVrq0

D. 4-Center-4-electron

Answer: B

° Watch Video Solution

10. Silicones are water repelling in nature because-

A.they have highly covalent Si — O — S% linkages.

B. they have organic groups forming hydrophobic exterior.

C. they are polymoric in nature.

D. they have Si — H bonds as in hydrocarbons.

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_IMFvxITuVrq0
https://dl.doubtnut.com/l/_e9RBbGLMhw7x

1. [Si04]* " has tetrahedral structure, the silicate formed by using the
three oxygen has

A. Sheet silicates

B. Pyrosilicates

C. Linear Chain silicates

D. Three dimensional silicates

Answer: A

o Watch Video Solution

12. The change in hybridization of aluminium when Al,Clg decomposes
in the gas phase is :
A. sp2 — sp3
B 2
.Sp — Sp

C.sp — sp3


https://dl.doubtnut.com/l/_p4OKq6EMf67s
https://dl.doubtnut.com/l/_wcKplLwwfVbn

D. sp3 — sp2

Answer: D

° Watch Video Solution

13. The hybridization of boron in the stable borane having thelowest

molecular weight is-

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_wcKplLwwfVbn
https://dl.doubtnut.com/l/_yTR2oJd7uVdJ

14.The species that cannot exist is

A SiFZ~
B. BF{
C. SF;

D. AIF;}~

Answer: B

° View Text Solution

Part lii Olympiad Problems Previous Years Stage li Indian National Chemistry

Olympiad Incho Problem 1

1. Silicon is the second most abundant element (~27.2 % ) in the earth's
after oxygen (45.5% ) Carbon. Silicon, germanium, tin and lead
constitute the group 14 of the periodic table. Chemistry of silicon is

distinctly different from that of carbon.


https://dl.doubtnut.com/l/_sDHIOp5UhdrI
https://dl.doubtnut.com/l/_5HqksqNvOkU6

For example, under standard conditions C'O, is a gas whereas S0, is a
covalent solid.

Draw the structures of CO, and Si0,

o Watch Video Solution

2. Silicon is the second most abundant element (-27.2 % ) in the earth's
after oxygen (45.5% ) Carbon. Silicon, germanium, tin and lead
constitute the group 14 of the periodic table. Chemistry of silicon is
distinctly different from that of carbon.

For example, under standard conditions C'O, is a gas whereas S0, is a
covalent solid.

The reason for the distinct difference in the properties of COy and S0,
is :

(a)carbon is more electronegative then O and in case of Si0, oxygen is
more electronegative than silicon

(b)carbon has a small size and forms a m bond with good overlap whereas
silicon has larger size hence has a poor 7 overlap

( c)carbon has only "p’ orbitals and lacks "d’ orbitals whereas silicon has


https://dl.doubtnut.com/l/_5HqksqNvOkU6
https://dl.doubtnut.com/l/_Zk9xoE9IvHr7

"d’ orbitals
(d)first ionization potential of carbon is higher than that of silicon (

1086kJmol ~ ! for C and 786kJmol ! for Si).

o View Text Solution

3. Silicon is the second most abundant element (-27.2 % ) in the earth's
after oxygen (45.5% ) Carbon. Silicon, germanium, tin and lead
constitute the group 14 of the periodic table. Chemistry of silicon is
distinctly different from that of carbon.

For example, under standard conditions C'O, is a gas whereas S0, is a
covalent solid.

Glass, made of Si0y, NaySiO3 and CaStOs is attacked by hydrofiuoric
acid with formation of SiF62_ anion. The analogous CF62_ anion does
not exist. The reason/s is/are :

(a)carbon is more electronegative than silicon

(b)silicon has larger atomic size than carbon

(c)silicon has 3d orbitals which form an sp?’d2 hybrid orbitals

(d)carbon and fluorine have comparable atomic sizes


https://dl.doubtnut.com/l/_Zk9xoE9IvHr7
https://dl.doubtnut.com/l/_pc6k0aysIu0w

o View Text Solution

4.Silicon is the second most abundant element (~27.2 % ) in the earth's
after oxygen (45.5% ) Carbon. Silicon, germanium, tin and lead
constitute the group 14 of the periodic table. Chemistry of silicon is
distinctly different from that of carbon.

For example, under standard conditions C'O, is a gas whereas Si0; is a
covalent solid.

Group 14 elements have tendency to catenate. The first three members
C, Si and Ge show significant catenation. Arrange these elements in

decreasing order of their catenation tendency.

o View Text Solution

5.Silicon is the second most abundant element (~27.2 % ) in the earth's
after oxygen (45.5% ) Carbon. Silicon, germanium, tin and lead
constitute the group 14 of the periodic table. Chemistry of silicon is

distinctly different from that of carbon.


https://dl.doubtnut.com/l/_pc6k0aysIu0w
https://dl.doubtnut.com/l/_wTwDw6lYzNAL
https://dl.doubtnut.com/l/_LlklYnxSqVFJ

For example, under standard conditions C'O, is a gas whereas Si0; is a
covalent solid.

The order in 1.4 can be explained on the basis of :

(a)atomic size , (b)electronegativity

(c )bond strength , (d)non-metallic character

o View Text Solution

6. Silicon is the second most abundant element (-27.2 % ) in the earth's
after oxygen (45.5% ) Carbon. Silicon, germanium, tin and lead
constitute the group 14 of the periodic table. Chemistry of silicon is
distinctly different from that of carbon.

For example, under standard conditions C'O, is a gas whereas Si0; is a
covalent solid.

In a silicon manufacturing unit, silicon is obtained by heating 100kgof
pure sand with 45kg of high grade coke in an electric furnace. Write the

balanced equation of the reaction.

o View Text Solution



https://dl.doubtnut.com/l/_LlklYnxSqVFJ
https://dl.doubtnut.com/l/_IFrhD76L9JKS

7. Silicon is the second most abundant element (-27.2 % ) in the earth's
after oxygen (45.5% ) Carbon. Silicon, germanium, tin and lead
constitute the group 14 of the periodic table. Chemistry of silicon is
distinctly different from that of carbon.

For example, under standard conditions C'O, is a gas whereas Si0; is a
covalent solid.

Silicon can be purified by converted it into volatile SiCly(b. p. 58°C)
which is purified by fractional distillation SiCl;y can then be converted
into S7 using molecular hydrogen. Write the balanced equations for the
reactions involved.

Silicon is widely used in semiconductor industry in which the required is
of the order of 1 part per billion. This can be achieved using "zone
refining technique”. The technique involves moving a heater coil across an

impure Si rod.

o View Text Solution



https://dl.doubtnut.com/l/_xo5seW7DLsc7

8. Silicon is the second most abundant element (~27.2 % ) in the earth's
after oxygen (45.5% ) Carbon. Silicon, germanium, tin and lead
constitute the group 14 of the periodic table. Chemistry of silicon is
distinctly different from that of carbon.

For example, under standard conditions C'O, is a gas whereas Si0; is a
covalent solid.

In zone refining, silicon is purified as

(a)portions of Si rod are heated and cooled so that impurities are
differentially evaporated

(b)impurities are more soluble in liquid phase than in solid

( c)impurities are less soluble in liquid phase than in solid

(d)impurities are insoluble in molten S¢ and can be separated

A. portions of Si rod are heated and cooled so that impurities are

differentially evaporated

B. impurities are more soluble in liquid phase than in solid

C.impurities are less soluble in liquid phase than in solid

D. impurities are insoluble in moiten Si and can be separated


https://dl.doubtnut.com/l/_H3pq7BsHwocK

Answer: A::B::D

° View Text Solution

9. Silicon is the second most abundant element (~27.2 %) in the earth's
after oxygen (45.5% ) Carbon. Silicon, germanium, tin and lead
constitute the group 14 of the periodic table. Chemistry of silicon is
distinctly different from that of carbon.

For example, under standard conditions CO, is a gas whereas Si0; is a
covalent solid.

The reactivities of CCl, and SiCl, are different. For example SiCl, can
be easily hydrolysed and is prone to substitution reactions, whereas
CCly is inert.

The observed difference is because

(a)carbon atom has smaller size than hence substitution is not possible
(b)carbon is more electronegative than silicon

( ¢)silicon has low lying unoccupied orbitals

(d)C — Cl bond is stronger than Si — Cl bond


https://dl.doubtnut.com/l/_H3pq7BsHwocK
https://dl.doubtnut.com/l/_fFx625ntI4Ch

Silicon has high affinity for oxygen to form silicates having SiOi_
units.Silicates can have chain or cyclic structures.
A. carbon atom has smaller size hence substitution is not possible
B. carbon is more electronegative than silicon
C.silicon has low lying unoccupied orbitals
D. C-Cl bond is stronger than Si-Ci bond Silicon has high affinity for
oxygen to form silicates having # units. Silicates can have chain or

cyclic structures.

Answer: A::B::C::D

o View Text Solution

10. Silicon is the second most abundant element (~27.2 % ) in the earth's
after oxygen (45.5% ) Carbon. Silicon, germanium, tin and lead
constitute the group 14 of the periodic table. Chemistry of silicon is

distinctly different from that of carbon.


https://dl.doubtnut.com/l/_fFx625ntI4Ch
https://dl.doubtnut.com/l/_mSjAR3BIxkMa

For example, under standard conditions C'O, is a gas whereas Si0; is a
covalent solid.

Draw the structure of a cyclic silicate having structural formula of
[SigO15]" "~ .Also determine the value of n

[Hint : SiOi_ can be shown as

N
/f/ \}

unit]

o View Text Solution

11.Silicon is the second most abundant element (~27.2 % ) in the earth's

after oxygen (45.5% ) Carbon. Silicon, germanium, tin and lead


https://dl.doubtnut.com/l/_mSjAR3BIxkMa
https://dl.doubtnut.com/l/_67FBT4kFrJ8Y

constitute the group 14 of the periodic table. Chemistry of silicon is
distinctly different from that of carbon.

For example, under standard conditions C'O, is a gas whereas S0, is a
covalent solid.

Draw the structure of the anion present in pyroxene (MgCaSi5Og).
Silicones are important synthetic polymers which find extensive
applications due to their chemical inertness and water repelling nature.

Thet are produced via the following reactions.

Cu
2CH;Cl + Si — A
370 K
0]
A H—2> B
—HCI

o View Text Solution

12. Silicon is the second most abundant element (~27.2 % ) in the earth's
after oxygen (45.5% ) Carbon. Silicon, germanium, tin and lead
constitute the group 14 of the periodic table. Chemistry of silicon is
distinctly different from that of carbon.

For example, under standard conditions C'O, is a gas whereas S0, is a


https://dl.doubtnut.com/l/_67FBT4kFrJ8Y
https://dl.doubtnut.com/l/_tFLSAn658aQZ

covalent solid.

Identify A and the corresponding linear polymer B.

° View Text Solution

Part lii Olympiad Problems Previous Years Stage li Indian National Chemistry

Olympiad Incho Problem 2

1. Most elements form oxides and hydroxides with different
characteristics. Often, regular periodic trends are observed in these
oxides and hydroxides. Hydroxides of Na and Mg are distinctly alkaline,
while oxides of N and S are distinctly acidic.

Draw the structure of By Hg.

The unusual bond present in By, Hgis a-

(a)Two centered 3e — bond O , (b)Three centered 2e — bond [

( c)Four centered 2e — bond U , (d)Four centered 4¢ — bond [

B;03; acidic basic amphoteric neutral
Al,O3 acidic basic amphoteric neutral

Tl,03 acidic basic amphoteric neutral

° View Text Solution



https://dl.doubtnut.com/l/_tFLSAn658aQZ
https://dl.doubtnut.com/l/_si0Q1ai6NODX

2. Most elements form oxides and hydroxides with different
characteristics. Often, regular periodic trends are observed in these
oxides and hydroxides. Hydroxides of Na and Mg are distinctly alkaline,
while oxides of N and S are distinctly acidic.

Draw the structure of By Hjg.

: I}\J - t
< _(‘::';-‘
70{: R R EATats

A. Two centered 3e~ bond square
B. Three centered 2e ~ bond square
C. Four centered 2e~ bond square

D. Four centered 4e~ bond square

Answer: B



https://dl.doubtnut.com/l/_si0Q1ai6NODX
https://dl.doubtnut.com/l/_kdOTwFYvySIu

L ¥ VIew lext s>olution )|

3. Most elements form oxides and hydroxides with different
characteristics. Often, regular periodic trends are observed in these
oxides and hydroxides. Hydroxides of Na and Mg are distinctly alkaline,
while oxides of N and S are distinctly acidic.

Diborane reacts violently with water and releases hydrogen. Write a

balanced equation of this reaction.

o Watch Video Solution

4. Most elements form oxides and hydroxides with different
characteristics. Often, regular periodic trends are observed in these
oxides and hydroxides. Hydroxides of Na and Mg are distinctly alkaline,
while oxides of N and S are distinctly acidic.

Draw the structure of Y.

o View Text Solution



https://dl.doubtnut.com/l/_kdOTwFYvySIu
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5. Most elements form oxides and hydroxides with different
characteristics. Often, regular periodic trends are observed in these
oxides and hydroxides. Hydroxides of Na and Mg are distinctly alkaline,
while oxides of N and S are distinctly acidic.

Write the general formula of arachano-boranes.

o View Text Solution

6. Most elements form oxides and hydroxides with different
characteristics. Often, regular periodic trends are observed in these
oxides and hydroxides. Hydroxides of Na and Mg are distinctly alkaline,
while oxides of N and S are distinctly acidic.

Draw the structures of the possible arachano-boranes derived from X.

o View Text Solution

7. Most elements form oxides and hydroxides with different

characteristics. Often, regular periodic trends are observed in these


https://dl.doubtnut.com/l/_auAyjxZxWjMW
https://dl.doubtnut.com/l/_2PG96ZOo8LUf
https://dl.doubtnut.com/l/_RkgXEdAVYUzN

oxides and hydroxides. Hydroxides of Na and Mg are distinctly alkaline,
while oxides of N and S are distinctly acidic.
Write the molecular formula of a carorane (Z) obtained by replacing two

Boron by carbon atoms in closo-dodecaborane anions.

° View Text Solution

8. Most elements form oxides and hydroxides with different
characteristics. Often, regular periodic trends are observed in these
oxides and hydroxides. Hydroxides of Na and Mg are distinctly alkaline,
while oxides of N and S are distinctly acidic.

Draw the structures of all possible isomers of Z (show only boron-carbon

framework).

° View Text Solution

Part lii Olympiad Problems Previous Years Stage V International Chemistry

Olympiad Icho Problem 1



https://dl.doubtnut.com/l/_RkgXEdAVYUzN
https://dl.doubtnut.com/l/_27r5tnyTmvdG

1. A mixture of two solid elements with a mass of 1.52g was treated with
an excess of hydrochloric acid. A volume of 0.896dm® of a gas was
liberated in this process and 0.56g of a residue remained which was
undissolved in the excess of the acid.

In another experiment, 1.52¢g of the same mixture were allowed to react
with an excess of a 10% sodium hydroxide solution. In this case
0.896dm? of a gas were also evolved but 0.96g of an undissolved residue
remained.

In the third experiment, 1.52g of the initial mixture were heated to high
temperature without acess of the air. In this way a compound was formed
which was totally soluble in hydrochloric acid and 0.448dm® of an
unknown gas were released. All the gas obtained was introduced into a
one litre closed vessel filled with oxygen. After the reaction of the
unknown gas with oxygen the pressure in the vessel decreased by
approximately ten times (T' = const).

Write chemical equations for the above reactions and prove their

correctness by calculations. In solving the problem consider that the


https://dl.doubtnut.com/l/_1z2C57cF5F2n

volumes of gases were measured at STP and round up the relative

atomic masses to whole numbers.

° View Text Solution

Part lii Olympiad Problems Previous Years Stage V International Chemistry

Olympiad Icho Problem 3

1.Silicates as the base of the Earth crust

Silica and compounds derived from it, silicates, constituteca. 90 % of the
Earth crust substances. Silica gives rise to a beautiful meterial-glass.
Nobody knows exactly how glass was discovered. There is a well-favoured
story related to phoenician sailors who fused occassionally sea sand and
soda ash. It is likely that they discovered the secret of "liquid glass"
(LGL) sodium metasilicate (NaySi0O3) soluble in water.

The solution of LGL was used earlier as office glue. Write down the net
ionic equation accounting for the ability of LGL to set in air. Hydrolysis of

LGL in water allows abtaining a colloidal solution of silicic acid.

° View Text Solution



https://dl.doubtnut.com/l/_1z2C57cF5F2n
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2. Silicates as the base of the Earth crust

Silica and compounds derived from it, silicates, constituteca. 90 % of the
Earth crust substances. Silica gives rise to a beautiful meterial-glass.
Nobody knows exactly how glass was discovered. There is a well-favoured
story related to phoenician sailors who fused occassionally sea sand and
soda ash. It is likely that they discovered the secret of "liquid glass"
(LGL) sodium metasilicate (Na3SiO3) soluble in water.

Write down the net ionic equations matching the prosesses enumerated.
For each prosess mark Yes if if leads to changes of pH. Otherwise mark
NO.

(@) Protonation of ortho-silicate ions leading to the formation of
Si — OH groups.

(b) Formation of hydrated [Si04(H20)2]4_ anions

(c) Polycondensation of ortho-silicate ions leading to the formation of
Si — O — St bonds.

The structure of species occurring in aqueous solutions of silicates in

rather complex. However, it is possible to distinguish the main building


https://dl.doubtnut.com/l/_2TrrYwDJeudH
https://dl.doubtnut.com/l/_ifI5eMjd5En7

block of all species-orthosilicate tetrahedron (SiOi_)

o View Text Solution

3. Silicates as the base of the Earth crust

Silica and compounds derived from it, silicates, constituteca. 90 % of the
Earth crust substances. Silica gives rise to a beautiful meterial-glass.
Nobody knows exactly how glass was discovered. There is a well-favoured
story related to phoenician sailors who fused occassionally sea sand and

soda ash. It is likely that they discovered the secret of "liquid glass"


https://dl.doubtnut.com/l/_ifI5eMjd5En7
https://dl.doubtnut.com/l/_uWzSnCD4d6dB

(LGL) sodium metasilicate (Na3SiO3) soluble in water.

Determine the charge (n).

o View Text Solution

4.Silicates as the base of the Earth crust

Silica and compounds derived from it, silicates, constituteca. 90 % of the
Earth crust substances. Silica gives rise to a beautiful meterial-glass.
Nobody knows exactly how glass was discovered. There is a well-favoured
story related to phoenician sailors who fused occassionally sea sand and
soda ash. It is likely that they discovered the secret of "liquid glass"
(LGL) sodium metasilicate (Na3SiO3) soluble in water.

Determine the number of oxygen atoms bridging adjacent tetrahedra.

o View Text Solution

5.Silicates as the base of the Earth crust
Silica and compounds derived from it, silicates, constituteca. 90 % of the

Earth crust substances. Silica gives rise to a beautiful meterial-glass.


https://dl.doubtnut.com/l/_uWzSnCD4d6dB
https://dl.doubtnut.com/l/_hP7dGm0QHCww
https://dl.doubtnut.com/l/_3vVcY2OVo6KM

Nobody knows exactly how glass was discovered. There is a well-favoured
story related to phoenician sailors who fused occassionally sea sand and
soda ash. It is likely that they discovered the secret of "liquid glass"
(LGL) sodium metasilicate (Na3SiO3) soluble in water.

Depict its structure joining together several tetrahedra (7).

Take into account that any adjacent terahedron shares one vertex.
Charged monolayers with the composition [Si4Oq]"  are found in

daolinite (clay).

o View Text Solution

6. Silicates as the base of the Earth crust

Silica and compounds derived from it, silicates, constituteca. 90 % of the
Earth crust substances. Silica gives rise to a beautiful meterial-glass.
Nobody knows exactly how glass was discovered. There is a well-favoured
story related to phoenician sailors who fused occassionally sea sand and
soda ash. It is likely that they discovered the secret of "liquid glass"

(LGL) sodium metasilicate (Na3SiO3) soluble in water.

Using the same strategy as in 3.3 to 3.5 depict a fragment of the layered


https://dl.doubtnut.com/l/_3vVcY2OVo6KM
https://dl.doubtnut.com/l/_YVryiO9EZJK8

structure joining 16 tetrahedra (7). Note that 10 tetrahedra have shared
vertices with 2 neighbours each, and the rest 6 have shared vertices with
3 neighbours each.

Being placed into the LG L solution, salts of transition metals give rise to
fancy "trees" tinted relevant to the colour of the salt of the the
corrsponding transition metal. Crystals of CuS04.5H,0 produce "trees"

of blue colour whereas those of NiSO,.7TH,0 form green "trees".

o View Text Solution

7.Silicates as the base of the Earth crust

Silica and compounds derived from it, silicates, constituteca. 90 % of the
Earth crust substances. Silica gives rise to a beautiful meterial-glass.
Nobody knows exactly how glass was discovered. There is a well-favoured
story related to phoenician sailors who fused occassionally sea sand and
soda ash. It is likely that they discovered the secret of "liquid glass"
(LGL) sodium metasilicate (Na3SiO3) soluble in water.

Determine the pH of 0.1M aqueous solution of copper sulphate at 25°C


https://dl.doubtnut.com/l/_YVryiO9EZJK8
https://dl.doubtnut.com/l/_GhgCAMjtyM6U

assuming that its hydrolysis occurs in small degree only. Use the value of

the first acidity constant of [Cu(H2O)4}2+Ka = 1x 10 "M.

o View Text Solution

8.Silicates as the base of the Earth crust

Silica and compounds derived from it, silicates, constituteca. 90 % of the
Earth crust substances. Silica gives rise to a beautiful meterial-glass.
Nobody knows exactly how glass was discovered. There is a well-favoured
story related to phoenician sailors who fused occassionally sea sand and
soda ash. It is likely that they discovered the secret of "liquid glass"
(LGL) sodium metasilicate (Na3SiO3) soluble in water.

Write down equation of a reaction between aqueous of CuSO, and
sodium metasilicate (LGL). Take into account the pH values of aqueous

solutions of the salts.

o View Text Solution
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