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CHEMISTRY

JEE (MAIN AND ADVANCED) CHEMISTRY

ELEMENTS OF BORON FAMILY

PROBLEMS

1. Why boron cannot from B3 ion ?

° Watch Video Solution

2. Gallium is used as a pyrometric liquid. Why?

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_fwk6Lx4vLfIi
https://dl.doubtnut.com/l/_5ch4A0CSP2dC

3. Which is more stable among T1"3 and T1*. why?

o Watch Video Solution

4. Why the maximum covalency of boron is only four where as that of

aluminium is six ?

o Watch Video Solution

5.TI(OH), is less basic than TIOH. Why ?

o Watch Video Solution

6. Write the correct order of reducing character of 13th group elements in

+3 states.

o Watch Video Solution



https://dl.doubtnut.com/l/_g2tPqjDfCEaZ
https://dl.doubtnut.com/l/_POA7BbzScjOT
https://dl.doubtnut.com/l/_EeEsLlUB8Quw
https://dl.doubtnut.com/l/_D7bYRhqwBTY7
https://dl.doubtnut.com/l/_4UIThW1NdjUx

7. How ionic nature of trihalides of llIA elements is related to their a cidic

character?

° Watch Video Solution

8. When boron trifluoride forms an adduct with ammonia, what are the

changes in the hybridisation and geometry ?

° Watch Video Solution

9. Why is boric acid considered as a weak acid?

° Watch Video Solution

10. Diborane molecule has six hydrogen atoms, but all atoms cannot be

substituted in methylation. Why?

° Watch Video Solution



https://dl.doubtnut.com/l/_4UIThW1NdjUx
https://dl.doubtnut.com/l/_eBAGmnplX1CC
https://dl.doubtnut.com/l/_SRWYQX6koceA
https://dl.doubtnut.com/l/_YKcsT5wSk4Hk

1. The pm — pm back bonding occurs in the halides of boron and not in

those of aluminium. Explain.

° Watch Video Solution

12. White fumes appear around the bottle of anhydrous aluminium

chloride. What is the reason ?

° Watch Video Solution

13. Use of Al for domestic purpose is reduced now. Why ?

° Watch Video Solution

14. How ionic nature of trihalides of IlIA elements is related to their a cidic

character?

| o WMl L\ dan Ol iklmn


https://dl.doubtnut.com/l/_YKcsT5wSk4Hk
https://dl.doubtnut.com/l/_GgAUj7Uy8kFC
https://dl.doubtnut.com/l/_xKZ104SF3QEx
https://dl.doubtnut.com/l/_Hr5tfKzEibZb
https://dl.doubtnut.com/l/_2SInMVxbJiBE
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15. When boron trifluoride forms an adduct with ammonia, what are the

changes in the hybridisation and geometry ?

° Watch Video Solution

16. Why is boric acid considered as a weak acid?

° Watch Video Solution

17. Diborane molecule has six hydrogen atoms, but all atoms cannot be

substituted in methylation. Why?

° Watch Video Solution

18. The pm — pm back bonding occurs in the halides of boron and not in

those of aluminium. Explain.


https://dl.doubtnut.com/l/_2SInMVxbJiBE
https://dl.doubtnut.com/l/_LD9qXqUD4QqW
https://dl.doubtnut.com/l/_8uodJ15ruBxJ
https://dl.doubtnut.com/l/_zFnH2iQTzuy3
https://dl.doubtnut.com/l/_ge0qrLQVh7AD

° Watch Video Solution

19. White fumes appear around the bottle of anhydrous aluminium

chloride. What is the reason ?

° Watch Video Solution

20. Use of Al for domestic purpose is reduced now. Why ?

° Watch Video Solution

SUBJECTIVE EXERCISE-1 (Long answer questions)

1. What properties in the group IlIA elements do not show gradation ?

Explain the irregularity .

° Watch Video Solution



https://dl.doubtnut.com/l/_ge0qrLQVh7AD
https://dl.doubtnut.com/l/_OyC5cGSWe4R8
https://dl.doubtnut.com/l/_uWixMBU6KexX
https://dl.doubtnut.com/l/_VRnUiv6wNJ3O
https://dl.doubtnut.com/l/_t6S5mdbkA8NB

2. Write an essay on the anomalous behaviour of Boron ?

o Watch Video Solution

3. Write any two forms of borax that occur in nature. Give their formula.

Explain the principle of borax bead test with atleast one example.

o Watch Video Solution

4.Name all boric acids and give their formulae. Discuss the preparation of

orthoboric acid from Colemanite.

o Watch Video Solution

5. Write an essay on the preparation and chemical activity of diborane.

o Watch Video Solution



https://dl.doubtnut.com/l/_t6S5mdbkA8NB
https://dl.doubtnut.com/l/_WIlOYSGvHrCw
https://dl.doubtnut.com/l/_Za8wNgzvDPus
https://dl.doubtnut.com/l/_ODMxp2vTFreW
https://dl.doubtnut.com/l/_UbbLfr1RA4Bm

6. What do you mean by electron deficient molecules ? Give two examples.

Explain the structure of diborane.

° Watch Video Solution

7. Explain any two methods of preparation of diborane. Write the

reactions of By Hg with a) H,O b) CO. Give equations.

° Watch Video Solution

SUBJECTIVE EXERCISE-1 (Short answer questions)

1. Write the Boron family elements in the order. Write the electronic

configurations of 2™, 3" and 4™ elements of the group.

° Watch Video Solution



https://dl.doubtnut.com/l/_UbbLfr1RA4Bm
https://dl.doubtnut.com/l/_2ra8m13TIDmZ
https://dl.doubtnut.com/l/_9s2zBoaxe0eP

2. Explain the following sequence of IE's in group IlIA. B(801), Al(577),

Ga(579), In(558), TI(589) kj mol ~*1.

° Watch Video Solution

3. Explain why the EN's of Ga, In and T'I do not vary much though they

are expected to decrease in the group.

° Watch Video Solution

4. Define oxidation state. How does it vary in the groups ?

° Watch Video Solution

5. Draw the structure of a metaborate ion.

° Watch Video Solution



https://dl.doubtnut.com/l/_gP54WklBR7vR
https://dl.doubtnut.com/l/_kboBFwWnAh0d
https://dl.doubtnut.com/l/_IPREyMlaBnN1
https://dl.doubtnut.com/l/_Jb6iqJ0zXdyI
https://dl.doubtnut.com/l/_6Haq3nm5ol4Y

6. Explain with a suitable example borax bead test.

o Watch Video Solution

7. Mention any 3 uses of borax.

o Watch Video Solution

8. Write the formulas of all the boric acids.

o Watch Video Solution

9. What are boranes ? How are they classified ?

o Watch Video Solution



https://dl.doubtnut.com/l/_6Haq3nm5ol4Y
https://dl.doubtnut.com/l/_Bt9gGYVzmClC
https://dl.doubtnut.com/l/_NApVQPNpDSu5
https://dl.doubtnut.com/l/_Ej9Z0aNQWnHF

10. A mixture of a hydride of Boron and ammonia are passed through a

hot tube. What is the result?

° Watch Video Solution

11. What is the orbital structure of By Hg ? Explain the structure.

° Watch Video Solution

12. How can you prove chemically the bridge structure of By Hg ?

° Watch Video Solution

13. Name an amphoteric oxide of 13 group elements, explain with suitable

reactions.

° Watch Video Solution



https://dl.doubtnut.com/l/_7azrBYJnQXbN
https://dl.doubtnut.com/l/_aPzJB72Af3kF
https://dl.doubtnut.com/l/_35tlDzlGYKa9
https://dl.doubtnut.com/l/_PMrBMkt6BS38
https://dl.doubtnut.com/l/_KkyebR88qrua

(i) CyH;0H
14. Nay, B,O + Conc. H SOy, — A ——— B (Green edged flame)
(ii) Ignite

Identify Aand B .

° Watch Video Solution

SUBJECTIVE EXERCISE-1 (Very Short answer questions)

1. The general electronic configuration of group Ill elements

° Watch Video Solution

2. What is the common oxidation state of group IlIA elements ? How does

it change down the group ?

° Watch Video Solution

3.What is inert pair effect ?



https://dl.doubtnut.com/l/_KkyebR88qrua
https://dl.doubtnut.com/l/_TwPpzwfufAQj
https://dl.doubtnut.com/l/_8ABuxkXsBEXp
https://dl.doubtnut.com/l/_Wlhv9PiTIK9k

| Y Watch Video Solution

4.1dentify the inert pair in indium.

o Watch Video Solution

5. Give the formula and structure of borazine.

o Watch Video Solution

6. Boron does not occur in the free state. Why?

o Watch Video Solution

7.What happens when Li AlH, and BCl3 mixture in dry ether is warmed

o Watch Video Solution



https://dl.doubtnut.com/l/_Wlhv9PiTIK9k
https://dl.doubtnut.com/l/_sLKmbJRNXLJ2
https://dl.doubtnut.com/l/_sjVt7pCnmVRm
https://dl.doubtnut.com/l/_I4OBwRxpMYJU
https://dl.doubtnut.com/l/_MD14tkvQCreL
https://dl.doubtnut.com/l/_iaVXVGt5O10n

8. Write the conditions required for diborane to react with CO ?

° Watch Video Solution

9. What is the orbital structure of diborane ?

° Watch Video Solution

10. Write the names of alloying metals with aluminium.

° Watch Video Solution

11. Write the structure of AICI; as a dimer.

° Watch Video Solution

12. How is boron-10 isotope used in nuclear chemistry ?



https://dl.doubtnut.com/l/_iaVXVGt5O10n
https://dl.doubtnut.com/l/_5AKwsQJ8g73w
https://dl.doubtnut.com/l/_RCAEJ1fEE72J
https://dl.doubtnut.com/l/_0LrSczOsm1QA
https://dl.doubtnut.com/l/_CRavYUNpAYNb

| Y Watch Video Solution

OBJECTIVE EXERCISE -1 (General introduction and properties)

1. The order of abundance of IlIA group elements is

A.Al > Ga > B

B.B > Ga > Al

C.B > Al > Ga

D.Ga > Al > B

Answer: A

o Watch Video Solution

2. llIA group element which forms only convalent compounds either in

anhydrous state or in aqueous state is


https://dl.doubtnut.com/l/_CRavYUNpAYNb
https://dl.doubtnut.com/l/_QplQug2ye2Hi
https://dl.doubtnut.com/l/_imdhePNyPN7U

A Al

B. Ga

C.In

D.B

Answer: D

° Watch Video Solution

3. Which of the following is most abundant in the earth crust ?

A. Boron

B. Aluminium

C. Gallium

D. Thallium

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_imdhePNyPN7U
https://dl.doubtnut.com/l/_IegivTJDmay2

4. (A): The atomic size of gallium is less than expected
(R): In gallium the 319 delectrons do not shield effectively
A. A and R are true, R explains A
B.Aand R are true, R does not explain A
C.Ais true, but R is false

D. Ais false, but R is true

Answer: A

o Watch Video Solution

5. +1 oxidation state is stable for the element

A.B

B. Al

C.Ga


https://dl.doubtnut.com/l/_IegivTJDmay2
https://dl.doubtnut.com/l/_gD1Jm0xWkbgU
https://dl.doubtnut.com/l/_09riYInE9K6z

D. Tl

Answer: D

° Watch Video Solution

6. The element that exhibits negative oxidation state in IllA group is

A.B

B. Al

C.Ga

D. Tl

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_09riYInE9K6z
https://dl.doubtnut.com/l/_JnQppcUce4a8

7. Among the Ill A group elements, the difference in the atomic radius is

large in between

A. Aluminium and Boron

B. Gallium and Aluminium

C. Thallium and Indium

D. Gallium and Indium

Answer: A

o Watch Video Solution

8. Aluminium exhibits diagonal relationship with

A. Beryllium

B. Silicon

C. Carbon

D. Germanium


https://dl.doubtnut.com/l/_zfMxkqhRW9WX
https://dl.doubtnut.com/l/_JCg8Z3VaZVGD

Answer: A

° Watch Video Solution

9. Which element cannot form a cation ?

A Al

B.B

C.GCs

D. Bi

Answer: B

° Watch Video Solution

10. Electronic structure acquired by compounds of IlIA group elements in

bonding is



https://dl.doubtnut.com/l/_JCg8Z3VaZVGD
https://dl.doubtnut.com/l/_rmiYoqkOAhHL
https://dl.doubtnut.com/l/_HvjcBn6qxVup

A. Sextet

B. Doublet

C. Octet

D. Super octet

Answer: A

o Watch Video Solution

11. The nature of ByOj5 is

A. Neutral

B. Amphoteric

C. Acidic

D. Basic

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_HvjcBn6qxVup
https://dl.doubtnut.com/l/_30HjJxTsFg83

12. Thallous chloride is more stable than thallic chloride because of

A. More ionic character
B. Larger size of T1" ion
C. High hydration energy of T% * ion

D. Inert pair effect

Answer: D

o Watch Video Solution

13. Which of the following pair of elements have same atomic radius

A. B, Al
B. Al, Ga

C.Ga,In


https://dl.doubtnut.com/l/_30HjJxTsFg83
https://dl.doubtnut.com/l/_rkhNTZu9ph0Y
https://dl.doubtnut.com/l/_TIZaVUrS8yhi

D. B,TI

Answer: B

° Watch Video Solution

14. Thallium shows different oxidation states because

A. It is transition element

B. Of inert pair effect

C. Of its amphoteric character

D. Of its higher reactivity

Answer: B

o Watch Video Solution

15. Which of the following is used in high temperature thermomertry?


https://dl.doubtnut.com/l/_TIZaVUrS8yhi
https://dl.doubtnut.com/l/_dxtjTD0sjGyE
https://dl.doubtnut.com/l/_AC3YBhYPGVsa

A.Na

B. Ga

C.Tl

D.Hg

Answer: B

o Watch Video Solution

16. (A) : Among llIA group elements, Boron has highest melting point

(R) : Boron has gaint polymeric structure

A. A and R are true, R explains A

B. Aand R are true, R does not explain A

C.Ais true, but R is false

D. Ais false, but R is true

Answer: A



https://dl.doubtnut.com/l/_AC3YBhYPGVsa
https://dl.doubtnut.com/l/_LzwvvCezOMV4

| ° Watch Video Solution

17. Which one is a non-metal in group 13 ?

A.B

B. Al

C.Ga

D.In

Answer: A

° Watch Video Solution

18. The electropositive character increases from B to Al and then

decreases from Al to Tl because of

A. Increase in the size of the elements

B. Decrease in the ionization energy of the elements


https://dl.doubtnut.com/l/_LzwvvCezOMV4
https://dl.doubtnut.com/l/_rbyFbPzzeaEA
https://dl.doubtnut.com/l/_CNHI5vvWzG1k

C. Decrease in the electronegativity of the elements

D. Ineffective shielding of the nuclear charge by d-electrons in the case

of Ga, In and TI

Answer: D

o Watch Video Solution

19. When boron atom undergoes sp® hybridization

A. all the four sp3 orbitals contain one electron in each of them

B. three orbitals contain one electron in each of them and the fourth
one is vacant

C.two orbitals contain one electron in each of them and two others
are vacant

D.one sp® orbital contains one electron pair while others have lone

electrons


https://dl.doubtnut.com/l/_CNHI5vvWzG1k
https://dl.doubtnut.com/l/_H3UPpAokBOCw

Answer: B

° Watch Video Solution

20.Boron exhibits diagonal relationship with

A.Si

B.C

C. Al

D. Be

Answer: A

° Watch Video Solution

21.(A): TICl; acts as a good oxidant

(R): 273 is less stable than T'T *


https://dl.doubtnut.com/l/_H3UPpAokBOCw
https://dl.doubtnut.com/l/_2vPUU1g9hyMN
https://dl.doubtnut.com/l/_Jot2CFzt9DOu

A.Aand R are true, R explains A

B. Aand R are true, R does not explain A

C.Ais true, but R is false

D. A s false, but R is true

Answer: A

o Watch Video Solution

22. Which one of the following elements does not form triiodide on

reacting with iodine?

A.B

B. Tl

C. Al

D. Ga

Answer: B



https://dl.doubtnut.com/l/_Jot2CFzt9DOu
https://dl.doubtnut.com/l/_yEMepzB7GKM4

| ° Watch Video Solution

23. Osmotic pressure of the solution can be increased by

A. Increasing the temperature of the solution

B. decreasing the temperature of the solution

C.increasing the volume of the vessel

D. diluting the solution

Answer: D

° Watch Video Solution

24. Which one of the following forms a basic oxide?

A.B

B. Tl

C. Al


https://dl.doubtnut.com/l/_yEMepzB7GKM4
https://dl.doubtnut.com/l/_FtQu4LDVO1W0
https://dl.doubtnut.com/l/_3WcwTK3Qwtlt

D. Ga

Answer: B

° Watch Video Solution

OBJECTIVE EXERCISE -1 (Borax, Boric acids and Boron hydrides)

1. (A): Borax bead test is not suitable for Al(llI)

(R) : Al;O3 is insoluble in water

A.Aand R are true, R explains A

B. Aand R are true, R does not explain A

C.Ais true, but R is false

D. A'is false, but R is true

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_3WcwTK3Qwtlt
https://dl.doubtnut.com/l/_wRavNsmBEpjY

2. Glassy bead is obtained by heating

A. Na2B4O710H20

B. H;BO;

C. B,Hj

D. Ca236011

Answer: A

° Watch Video Solution

3. Borax bead test is not given by

A. Aluminium salt

B. Cobalt salt

C. Copper

D. Nickel salt


https://dl.doubtnut.com/l/_GwvmGuZGHuYt
https://dl.doubtnut.com/l/_I30oaF9DvzmL

Answer: A

° Watch Video Solution

4. Boric acid is prepared from borax by the action of

A. HCI

B. NaOH

C.CO,

D. N0,2003

Answer: A

° Watch Video Solution

5. The hybridisation of boron in ortho boric acid is

A.sp


https://dl.doubtnut.com/l/_I30oaF9DvzmL
https://dl.doubtnut.com/l/_NRhaccYAPn8I
https://dl.doubtnut.com/l/_bWUS5Y0SwcvC

Answer: B

° Watch Video Solution

6. Boric acid (H3BOs3) has

A. Trigonal structure

B. Tetrahedral structure

C. Layer structure, in which BOj3 units are linked by oxygen

D. Layer structure, in which planar BOj3 units are linked by hydrogen

bonding

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_bWUS5Y0SwcvC
https://dl.doubtnut.com/l/_g1zuYOntuUc9

7.Boric acid is polymer due to

A. its acidic nature

B. the presence of hydrogen bonds

C. its mono basic nature

D. its geometry

Answer: B

o Watch Video Solution

8. The number of atoms involved in bridged bonds in one diborane

molecule is

A 4

B.2

C.6


https://dl.doubtnut.com/l/_g1zuYOntuUc9
https://dl.doubtnut.com/l/_dto8hbj2YRdR
https://dl.doubtnut.com/l/_vzv6LWu0s8nh

D.5

Answer: A

° Watch Video Solution

9.The bonds not present in diborane are

A. B-H

B. B-H-B

C.B-B

D. H-B-H

Answer: C

° Watch Video Solution

10. When B is reacted with conc. H; SOy, the gaseous product is


https://dl.doubtnut.com/l/_vzv6LWu0s8nh
https://dl.doubtnut.com/l/_aMbjFxaz5hq7
https://dl.doubtnut.com/l/_uqJoaoLMWcWY

A BgOg

B. SO,

C. O,

D. SO3

Answer: B

° Watch Video Solution

11. Borax bead is a mixture of

A. NaBO5 + B503

B. Na2B4O7 + B203

C. H2B4O7 + 3203

D. NazB4O7 + 10H20 + 3203

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_uqJoaoLMWcWY
https://dl.doubtnut.com/l/_vfMZCJiHuudh

12. The number of bridge hydrogen atoms in diborane is

Al
B.2
C.3

D.4

Answer: B

° Watch Video Solution

13. The formula of kernite or razorite is

A. NCIQB407. 4H20
B. N(J,gBOg. 4H20

C. N(IQB407. 10H2O


https://dl.doubtnut.com/l/_vfMZCJiHuudh
https://dl.doubtnut.com/l/_iqvmPRdArfA4
https://dl.doubtnut.com/l/_GzvO7efkN8Zy

D. NCL3B03. ].OH2O

Answer: A

° Watch Video Solution

14. Which of the following is used as a rocket fuel?

A (CN),

B. By Hj

C.NH, — NH,

D. C2H6

Answer: B

o Watch Video Solution

15.In diborane, the hybridisation of Boron is


https://dl.doubtnut.com/l/_GzvO7efkN8Zy
https://dl.doubtnut.com/l/_Rv3co3nVp9nI
https://dl.doubtnut.com/l/_5WLZGByyQCry

Answer: C

o Watch Video Solution

16. The number of three centred, two electron bonds in diborane is

A2

B.4

C.3

D.6

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_5WLZGByyQCry
https://dl.doubtnut.com/l/_qM1pRhAgMGWz

17. Reduction of BCI,3 with lithium aluminium hydride gives

A. Borazole
B. Borazine
C. Diborane

D. All

Answer: C

° Watch Video Solution

18. Basicity of H3 BOj is

Al
B.2

C.3


https://dl.doubtnut.com/l/_qM1pRhAgMGWz
https://dl.doubtnut.com/l/_HwaYBWcL43CR
https://dl.doubtnut.com/l/_F5o3nCJui2TC

D.O

Answer: A

° Watch Video Solution

19. The gas liberated when aluminium reacts with conc. H, 50y, is

A .H,S

B. O,

C. S50,

D. H,

Answer: C

o Watch Video Solution

20. Which metal forms a protective oxide layer to prevent corrosion ?


https://dl.doubtnut.com/l/_F5o3nCJui2TC
https://dl.doubtnut.com/l/_O7tZ7x3fRz5o
https://dl.doubtnut.com/l/_bfWZhQ2c1yx6

A. Au

B. Cu

C. Al

D. Ag

Answer: C

o Watch Video Solution

21. In metallurgy, the substance which can act as de-oxidizer is

A.B

B. Al,O4

C. AIN

D. Al

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_bfWZhQ2c1yx6
https://dl.doubtnut.com/l/_qMu0XRrSiVUZ

22. Dihydrate of alumina is called

A. Diaspore

B. Cryolite

C. Bauxite

D. Gypsum

Answer: C

° Watch Video Solution

23. Diborane reacts with carbon monoxide to form

A.BH;CO

B. B3 N3 Hy

C. H;BO;


https://dl.doubtnut.com/l/_qMu0XRrSiVUZ
https://dl.doubtnut.com/l/_WeqSiALjfxN0
https://dl.doubtnut.com/l/_baH5j2qicqGK

D. BQCQHQ

Answer: A

° Watch Video Solution

24.Diborane on hydrolysis gives

A. BCjs

B. H3BO;

c. HBO,

D. B3 N3 Hy

Answer: B

° Watch Video Solution

25. Regarding 'Al' the wrong statement is


https://dl.doubtnut.com/l/_baH5j2qicqGK
https://dl.doubtnut.com/l/_p9V3bZDYerln
https://dl.doubtnut.com/l/_p2oASsksMd0J

A. It reacts with both acids and bases

B. Its maximum covalency is '6'

C.ltis a strong reducing agent

D. It becomes passive with con HCI

Answer: C

o Watch Video Solution

26. Which of the following has no reaction with HCI ?

A.B

B. Al

C.Ga

D.TI

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_p2oASsksMd0J
https://dl.doubtnut.com/l/_arwnsNfyFrNh

27.The H-B-H bridged angle in diborane is

A.121.5°

B.97°

C.119°

D.133°

Answer: B

° Watch Video Solution

28. Borax when dissolved in water exbibits

A. alkaline nature

B. acidic nature

C. neutral nature


https://dl.doubtnut.com/l/_arwnsNfyFrNh
https://dl.doubtnut.com/l/_N0LvMBRaDATT
https://dl.doubtnut.com/l/_DMjMsk1ZDA4N

D. amphoteric nature

Answer: A

° Watch Video Solution

29.On strong heating, Boric acid gives

A.B

B. By Hj

C. 3203

D. BO,

Answer: C

o Watch Video Solution

OBJECTIVE EXERCISE -1 (Aluminium Chloride)


https://dl.doubtnut.com/l/_DMjMsk1ZDA4N
https://dl.doubtnut.com/l/_WaYT4I0Xumd1
https://dl.doubtnut.com/l/_HV7JtvXsJW2z

1. AlCly is

A. Anhydrous and covalent

B. Anhydrous and ionic

C. Covalent and basic

D. Coordinate and acidic

Answer: A

° Watch Video Solution

2. Which of the following statement about AICI; is not correct ?

A. It exists as a dimer

B. It is a covalent compound

C. It involves back bonding between Cl and Al

D. Its aqueous solution conducts electricity


https://dl.doubtnut.com/l/_HV7JtvXsJW2z
https://dl.doubtnut.com/l/_keULzBumbtsa

Answer: C

° Watch Video Solution

3. Which of the following is not correct ?

A. Anhydrous AICls, exists as Al,Clg

B. Anhydrous AICI; sublimes an heating

C. Anhydrous AICI; fumes in air

D. Anhydrous AICI; is ionic

Answer: D

° Watch Video Solution

4.1n Al,Clg the covalency of aluminium is

A.6


https://dl.doubtnut.com/l/_keULzBumbtsa
https://dl.doubtnut.com/l/_vJkCJLlK1vTP
https://dl.doubtnut.com/l/_hA9HVDWOal3v

B.4

C.3

D.2

Answer: B

o Watch Video Solution

5.

AICI; fumes in moist air due to its hydrolysis

b) Al metal is stable in dry air because of protective oxide layer.

c) pm — pm back bonding does not occur in halides of aluminium because
of larger size.

d) Anhydrous AICI; cannot be prepared by heating AlCl3. 6H50.

Correct statements are

A.a,bonly

B. b,c only


https://dl.doubtnut.com/l/_hA9HVDWOal3v
https://dl.doubtnut.com/l/_4YKRnHXMJI7Z

C.a,cd only

D. All of these

Answer: D

° Watch Video Solution

6. AICI; exists as a dimer through halgen bridged bonds.
(R): AICI; gets stability by accepting electrons from the bridged
halogen.

A.Both A and R are true, R explains A

B. Both Aand R are true, R does not explain A

C.Ais true, but R is false

D. Ais false, but R is true

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4YKRnHXMJI7Z
https://dl.doubtnut.com/l/_rmQlJGtE5Mjq

OBJECTIVE EXERCISE - 2 (General introduction and properties)

1. Which one of the following correctly represents the variation of

electronegativity (EN) with atomic number (Z) of group 13 elements?

N

B

B
Al
T
Ga
in
B
T
In
Ga
Al



https://dl.doubtnut.com/l/_rmQlJGtE5Mjq
https://dl.doubtnut.com/l/_Qv2UKsvWX9ay

Answer: D

° Watch Video Solution

2. 1IIA group element with highest density is

A.B

B. Al

C.In

D.TI

Answer: D

° Watch Video Solution

3.The ionisation energies from Ga to Tl do not decrease due to

A. Shielding effect


https://dl.doubtnut.com/l/_Qv2UKsvWX9ay
https://dl.doubtnut.com/l/_S9o52dnSflxy
https://dl.doubtnut.com/l/_cG7eOSyLIojC

B. Improper shielding effect

C.Increase in atomic size

D. Decrease in nuclear charge

Answer: B

° Watch Video Solution

4. Electronegativity is least for

AT

B. Al

C.Ga

D.B

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_cG7eOSyLIojC
https://dl.doubtnut.com/l/_y3V56uzUvi0P
https://dl.doubtnut.com/l/_Of0wEU6pt40K

5. Which of the following is ionic

A. ALF,

B. AlCI;

C. AlB’I"3

D. All

Answer: A

° Watch Video Solution

6. Among the following most metallic element is

A Al

B. Ga

C.In

D. Tl


https://dl.doubtnut.com/l/_Of0wEU6pt40K
https://dl.doubtnut.com/l/_JzCpjuiJI49R

Answer: A

° Watch Video Solution

7.The tendency of forming M;’q“L is highest for which llIA group elements

?
A.B
B. Al
C.Ga
D. Tl
Answer: B

° Watch Video Solution

8. Least basic among the following is


https://dl.doubtnut.com/l/_JzCpjuiJI49R
https://dl.doubtnut.com/l/_XQul4LBr7aQe
https://dl.doubtnut.com/l/_nxCu63L36Ifn

A.InOH
B. TIOH
C. B(OH),

D. Al(OH),

Answer: C

o Watch Video Solution

9. Al and Ga have nearly the same covalent radii, because of

A. Greater shielding effect of 's' electrons of 'Ga’ atoms

B. Poor shielding effect of 's' electrons of 'Ga' atoms

C. Poor shielding effect of 'd' electrons of 'Ga' atoms

D. Greater shielding effect of 'd' electrons of 'Ga’ atoms

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_nxCu63L36Ifn
https://dl.doubtnut.com/l/_CROrWTJmaeDV

10. The maximum covalency of aluminium is 6 where as that of boron is '4'

because

A. Aluminium is more electropositive than boron

B. Al' can form a cation where as boron can not

C. Al' contains vacant 'd' orbitals in its valence shell where as boron

does not

D.'Al' is a metal where as boron is a non metal

Answer: C

o Watch Video Solution

11. Which one of the following has the lowest melting point

A.B

B. Al


https://dl.doubtnut.com/l/_CROrWTJmaeDV
https://dl.doubtnut.com/l/_007Jft5SFXIZ
https://dl.doubtnut.com/l/_A49rSHietTjd

C.Ga

D. Tl

Answer: C

° Watch Video Solution

12. E3113+/Al = — 1.66V and E% = 126 V. Then which of the

13+ /Tl

following statements is correct ?

A. Aluminium has high tendency to form AI**

ions in aqueous
solution.
B.T1*" is unstable in aqueous solution

C. TP is a powerful oxidising agent

D. Al is a powerful reducing agent

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_A49rSHietTjd
https://dl.doubtnut.com/l/_nL9QQTPDnWam

OBJECTIVE EXERCISE - 2 (Borax, Boric acids and Boron hydrides)

Red heat . . .
1. H3BO3; —— X.'X"in the reaction is

A H,B,0,
B. HBO,
C. ByO;

D.B

Answer: C

° Watch Video Solution

2.The non planar molecule among the following is

A By Hj

B. 02H4


https://dl.doubtnut.com/l/_nL9QQTPDnWam
https://dl.doubtnut.com/l/_g2AOBuxUq0cc
https://dl.doubtnut.com/l/_xrJVJ3bi8gpj

D. BCl;

Answer: A

o Watch Video Solution

3. White fumes appear around the bottle of anhyd. AICI; due to the
formation of

A. HCI

B. Al(OH),

C.Cl,

D. Al,O4

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_xrJVJ3bi8gpj
https://dl.doubtnut.com/l/_8J9NkHskukkf
https://dl.doubtnut.com/l/_a5LHazTRmHBV

4. Borazole on strong heating gives

A B,C
B.(BN),
C. NH;

D. By Hj

Answer: B

o Watch Video Solution

5. Methylation of diborane gives
[Me = methyl group]

A. B2(M€)6

B. BQH(Me)5

C. B2H5(Me)4

D. All these above


https://dl.doubtnut.com/l/_a5LHazTRmHBV
https://dl.doubtnut.com/l/_FoxKb1KBoNTI

Answer: C

° Watch Video Solution

6. The number of o and 7 bonds present in inorganic benzene

A. 9o, 6

B. 60, 3w

C.90, 3w

D. 120, 3w

Answer: D

° Watch Video Solution

7.The number of electrons shared between the two Boron atoms directly

in the formation of bonds in diborane molecule


https://dl.doubtnut.com/l/_FoxKb1KBoNTI
https://dl.doubtnut.com/l/_bJBcVbmfiCUX
https://dl.doubtnut.com/l/_TbqdcNunS8MS

A 4

B.2

C.o

D.8

Answer: C

° Watch Video Solution

8. When strongly heated, orthoboric acid leaves a residue of

A. Metaboric acid

B. Tetraboric acid

C. Boric anhydride

D. Boron

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_TbqdcNunS8MS
https://dl.doubtnut.com/l/_BZMNo7IuyXdM

9.Borax is

A N(1,302

B. CazBﬁOll. 5H20

C. Na2B4O7. 10H20

D. H; BO;

Answer: C

o Watch Video Solution

10. Nay B;,O719H>0 can also be represented as
A.Nay[B,O5(OH),]. 8H>0

B. 2NG,B02._ 3203. 10H20

C. Na2 |:B4(H20)4 07:| . 6H20


https://dl.doubtnut.com/l/_BZMNo7IuyXdM
https://dl.doubtnut.com/l/_5E3Sk3L8djzW
https://dl.doubtnut.com/l/_ymR4OxhRaHuM

D. All the above

Answer: A

o Watch Video Solution

11. BCl3 does not exist as dimer but BHj exist as dimer because

A. Cl is more electropossitive than H

B.There is Pm — Pm back bonding in BCI3; but BH3; does not

contain such multiple bonding

C. Large chlorine atoms do not fit between small sized boron atoms

whereas small hydrogen atoms get fitted between boron atoms

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ymR4OxhRaHuM
https://dl.doubtnut.com/l/_xh7bS49en2qp
https://dl.doubtnut.com/l/_ldNgm9GfxF3s

12. The product formed in the reaction BCl3 + H,O —

A.H3BOs; + HCI

B. BrO; + HOCI

C. B,H; + HCl

D. No reaction

Answer: A

o Watch Video Solution

13. What is Z in the following reactions ?

Cu— Al
BCl; + Hy — 5 X + HCI
450°C

methylation

e

A. (CHg)BHz
B. (CH3)4B2H2

C. (CH3)332H3


https://dl.doubtnut.com/l/_ldNgm9GfxF3s
https://dl.doubtnut.com/l/_4QsgnQFc9N7B

D. (CH;)4Bs

Answer: B

° Watch Video Solution

OBJECTIVE EXERCISE - 2 (Aluminum Chloride)

1. Which of the following statements is correct?

A. BCl3 and AlCI3 are both Lewis acids and BCl; is stronger than

AlCl,

B. BCl3 and AlCl3 are both Lewis acids and AlCl3 is stronger than

BCl;

C. BCl3 and AlCI; are both equally strong Lewis acids

D. BCl3 and AlCl3 are both not Lewis acids.

Answer: A



https://dl.doubtnut.com/l/_4QsgnQFc9N7B
https://dl.doubtnut.com/l/_Ju3Opm6rF4Rq

| ° Watch Video Solution

2. The number of bonds present in dimeric AICl; are

A.8
B.3
C.6

D.4

Answer: A

o Watch Video Solution

3. Correct statement regarding By Hg and Al,Clg

A. Both have three centred two electron bonds

B. Hybridisation of 'B' in ByHy is sp® where as Al in Al,CI; is sp®

hybridised



https://dl.doubtnut.com/l/_Ju3Opm6rF4Rq
https://dl.doubtnut.com/l/_Eif4gRW24mWJ
https://dl.doubtnut.com/l/_mC3VtHCz0BbX

C. BoHg, has hydrogen bridge bonds and Al,CIg has halogen

bridging

D. Both have two centred three electron bonds

Answer: B

° Watch Video Solution

4.In Al,Clg the number of covalent and co-ordinate bonds are

A.33

B.2,4

C.6,2

D.6,0

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_mC3VtHCz0BbX
https://dl.doubtnut.com/l/_ghnHeIeGP1KU

PRACTICE EXERCISE

1. Which of the following does not exist ?

A BF,~
B. BF;. NHj
C.BF}~

D. By H

Answer: C

° Watch Video Solution

2. The Nature of Al,O3 is

A. Neutral

B. Amphoteric

C. Basic


https://dl.doubtnut.com/l/_fOeizH8rdYDH
https://dl.doubtnut.com/l/_9mkSu0VDUVPl

D. Acidic

Answer: B

° Watch Video Solution

3. The correct order of ionization potential [IP;] among the IlIA group
elements is:

A.B> Ga> Al >TIl > In

B.B>Ti>Al> Ga > In

CB>Tl>Al>Ga= In

D.B>Tl> Ga > Al > In

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_9mkSu0VDUVPl
https://dl.doubtnut.com/l/_WpooQ8SFkv0C

4. The incorrect statement among the following is

A. Among IllIA group elements the density increases from B to Tl

B. TICI is more stable than TICI;

C.Boron has 2 penultimate electrons where as Aluminium has 18

penultimate electrons

D. Boron exhibits allotropy

Answer: C

o Watch Video Solution

120°C
5.BoHg + NH; —— X .Where 'X'is

A [BHy(NHy),] " [BH,]~
8. [BHy(NHs),| " [BH;)~

C.(BH,)" [BHy(NH,),]


https://dl.doubtnut.com/l/_ACO5q4iDTNur
https://dl.doubtnut.com/l/_V1EwJ4XnpWxB

D.(BH;) " [BH3(NHj),|

Answer: A

° Watch Video Solution

conc. HCI
6. Nays B,O7;10H,O ——— A. Compound 'A'is :

A. H,B,0;

B. B203

C. H;BO;

D. HBO,

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_V1EwJ4XnpWxB
https://dl.doubtnut.com/l/_pKUdrKW3zbRl

7.Indium and thallium of Ill group have nearly similar atomic radii due to

poor screening effect shown by f-electrons in the

A. Penultimate shell of thallium

B. Anti penultimate shell of indium

C. Anti penultimate shell of thallium

D. Penultimate shell of indium

Answer: C

o Watch Video Solution

8.The anhydride of boric acid is

A. Metaboric acid

B. Tetraboric acid

C. Boron trioxide

D. All


https://dl.doubtnut.com/l/_S5p3qTCUHEh7
https://dl.doubtnut.com/l/_OecBLkBCtKN1

Answer: C

° Watch Video Solution

9. The statements regarding Diborane are
i) BoHg is stable in the absence of grease and moisture at low
temperature
ii) Diborane burns in oxygen to produce a very high temperature
iii) Borazole contains ionic bonds
A.iii is only correct
B.iand ii are correct

C.iand iii are correct

D. ii and iii are correct

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_OecBLkBCtKN1
https://dl.doubtnut.com/l/_IKTIM6EiTBGF
https://dl.doubtnut.com/l/_ajkZeKR8waa2

10. Which of the following chloride is most unstable ?

A. BCl;

B. AlCl;

C. Al,Cl,

D. TICl,

Answer: D

o Watch Video Solution

11. The reason for the formation of hydrogen bridge bond in By Hg is

A. that it has 14 electrons to form bonds

B. that it has shortage of electrons

C.to get structure similar to Cy Hy

D. that the boron atoms have lone electron pairs


https://dl.doubtnut.com/l/_ajkZeKR8waa2
https://dl.doubtnut.com/l/_8TSwFXMYSMbp

Answer: B

° Watch Video Solution

12. The chloride of one of the following elements is a stable covalent

compound in solid state but ionic in their solutions. It is

A B

B. Al

C.In

D.TI

Answer: B

° Watch Video Solution

13. Which of the following is not a Lewis acid?


https://dl.doubtnut.com/l/_8TSwFXMYSMbp
https://dl.doubtnut.com/l/_xbGe30WOQdT6
https://dl.doubtnut.com/l/_hXZW29RsW5j6

A. AICI;

B. SnCl,

C. FCClg

D. AlCl;. 6H,0

Answer: D

o Watch Video Solution

14. Orthoboric acid behaves as weak monobasic acid giving H;0 " and
A. HyBOS
B. H,BO,
C.[B(OH),|

D. [B(OH),]

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_hXZW29RsW5j6
https://dl.doubtnut.com/l/_uWyz0fboOnGA

15. Select correct statement(s) about H3BO;

A. It has triangular BOg_ units
B. In solid state, molecules are hydrogen bonded
C. Both the above statements 1 and 2 are correct

D. None of the statements are correct

Answer: C

° Watch Video Solution

16. The reactants in the industrial method of preparation of diborane are

A. BCl; + LiAlH,

B. BF; + LiAlH,

C.BF; + LiH


https://dl.doubtnut.com/l/_uWyz0fboOnGA
https://dl.doubtnut.com/l/_m2ZP0QnVoDSn
https://dl.doubtnut.com/l/_yfamLa2c8blW

D. BF; + H,

Answer: C

° Watch Video Solution

17. The total number of vacant orbitals involved in bond formation in

diborane is

A2
B.3
C.4

D.6

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_yfamLa2c8blW
https://dl.doubtnut.com/l/_yHwYmpuaC4kM

18. Standard electrode potential values for AI>* / Al is -1.66V and that of
TP" /Tlis +1.26. then,

A. Aluminium is more electropositive than thallium

B. Aluminium is less electropositive than thallium

C. Both aluminium and thallium are equally electropositive

D. Cannot be predicted

Answer: A

o Watch Video Solution

19. Which is not correct in case of boric acid ?

A. It is a tribasic acid

B. It has planar structure

C. It acts as monobasic acid

D. It is soluble in hot water


https://dl.doubtnut.com/l/_2Tee0BjkDD5L
https://dl.doubtnut.com/l/_sKeVvzOFEtGJ

Answer: A

° Watch Video Solution

20. When diborane undergoes complete methylation, the number of
hydrogen atoms replaced is

A.6

B.2

C.4

D.3

Answer: C

° Watch Video Solution

21. Diborane reacts with ammonia under different conditions to give a

variety of products. Which one among the following is not formed in


https://dl.doubtnut.com/l/_sKeVvzOFEtGJ
https://dl.doubtnut.com/l/_H2FfOZ6a44tV
https://dl.doubtnut.com/l/_usyT0eTey52f

these reactions?

A. ByHy.2NH,

D.(BN),,

Answer: B

o Watch Video Solution

22.2Al + 6HCl — 2AP" + 6CL™ " 3H,
2Al + 2NaOH + 6H,0 — 2Na(OH),| + 3H,
These reactions suggest that aluminium is

A. acidic in nature

B. Basic in nature

C. Amphoteric in nature


https://dl.doubtnut.com/l/_usyT0eTey52f
https://dl.doubtnut.com/l/_1neVEoGFSAZD

D. Neutral in nature

Answer: C

° Watch Video Solution

23.The oxides of group 13 elements are given as

A) 3203 B) Al203 C) Ga203 D)III203

A. A and B are basic in nature

B.B and C are amphoteric in nature

C.C and D are acidic in nature

D. A and D are neutral

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_1neVEoGFSAZD
https://dl.doubtnut.com/l/_K0Q08WJf6veJ

24. Aluminium liberates dihydrogen gas with both dil.HCI and aqueous

NaOH. The volume ratio of dihydrogen gas evolved from equal amounts

of aluminium in these reactions is

A 1:2

B.2:3

C.1:3

D.1:1

Answer: D

o Watch Video Solution

25.Boron is unable to form BF63_ ion because of

A. high electronegativity
B. non availability of d-orbitals

C. maximum covalency of boron is six


https://dl.doubtnut.com/l/_sDi1f6f0c6Q5
https://dl.doubtnut.com/l/_sp3aJW22QJum

D. small size of boron

Answer: B

° Watch Video Solution

26. The compound formed when diborane reacts with trimethyl amine is

A. By(CH3),
B. BH;. N(CHj),

D. ByH,(CHS),

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_sp3aJW22QJum
https://dl.doubtnut.com/l/_u7SofbM2moEl

27. Which of the following is formed when diborane reacts with sodium

hydride in diethyl ether?

A. Sodium boride

B. Sodium borate

C. Sodium metaborate

D. sodium tetra hydridoborate

Answer: D

o Watch Video Solution

dry ether
28.LiH + BoHs —— X

In this reaction 'X' is used as

A. Oxidising agent

B. Reducing agent

C. Flux for soldering metals


https://dl.doubtnut.com/l/_vGtmkfqRY30W
https://dl.doubtnut.com/l/_j2HdWt6s7DKB

D. Mild antiseptic

Answer: B

° Watch Video Solution

29. The use of aluminium and its compounds for domestic purposes is

now reduced considerably because of their

A. toxic nature

B. rare availability

C. acidic nature

D. radioactivity

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_j2HdWt6s7DKB
https://dl.doubtnut.com/l/_pGAIT1MLSep8

30. On a weight - to - weight basis, the electrical conductitity of

aluminium is

A. half that of copper
B. equal to that of copper
C. twice that of copper

D. ten times that of copper

Answer: C

o Watch Video Solution

31. Structure of — BH, group is

A.linear
B. planar
C. tetrahedral

D. octahedral


https://dl.doubtnut.com/l/_4blGI11mm59h
https://dl.doubtnut.com/l/_kaU8eyGVsbuy

Answer: B

° Watch Video Solution

32. Empirical formula of inorganic benzene is

A ByHg. 2NH;

B. B3 N3 Hy

C. BNH,

D. BH;. CO

Answer: C

° Watch Video Solution

33. Diborane on heating to 200° C' with ammonia it gives

A ByHy. 2NH,


https://dl.doubtnut.com/l/_kaU8eyGVsbuy
https://dl.doubtnut.com/l/_JyiMUw4U29X4
https://dl.doubtnut.com/l/_IcCzm77Njzcp

B. [BH,(NHs),] ' [BH,]~
C. BN

D. B3N Hy

Answer: D

° Watch Video Solution

34. Diborane reacts with HCl in the presence of AICI; and liberates

A H,

B.Cl,

C. BCl,

D. Cly,&BCl;

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_IcCzm77Njzcp
https://dl.doubtnut.com/l/_JVIY71TT4Nwe
https://dl.doubtnut.com/l/_jnX6fmJx1N2g

35.What is the nature of aqueous borax solution ?

A. Neutral

B. Acidic

C. Alkaline

D. Amphoteric

Answer: C

° Watch Video Solution

LECTURE SHEET (EXERCISE - ) LEVEL - | (MAIN)

1. The order of abundance of IlIA group elements is

AAl > Ga > B >TIl > In
B.B > Gas > Al > In > TI

C.B>Al>Ga > In >TI


https://dl.doubtnut.com/l/_jnX6fmJx1N2g
https://dl.doubtnut.com/l/_ABglhDrZQiF4

D.Al > Ga > Tl > B > In

Answer: A

° Watch Video Solution

2. 11 oxidation state is stable for the element

A.B

B. Al

C.Ga

D. Tl

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ABglhDrZQiF4
https://dl.doubtnut.com/l/_RKsN3ptQsuXa

3. Among the lll A group elements, the difference in the atomic radius

large in between

A. Aluminium and Boron

B. Gallium and Aluminium

C. Thallium and Indium

D. Gallium and Indium

Answer: A

o Watch Video Solution

4. Which element can not form a cation ?

A Al

B.B

C.GCs

D. Bi


https://dl.doubtnut.com/l/_5uhKHjmWVuHL
https://dl.doubtnut.com/l/_p0WES7rBYpS5

Answer: B

° Watch Video Solution

5. Which of the following pair of elements have same atomic radius

A.B, Al

B. Al, Ga

C.Ga,In

D.In, Tl

Answer: B

° Watch Video Solution

6. The nature of ByOj is

A. Neutral


https://dl.doubtnut.com/l/_p0WES7rBYpS5
https://dl.doubtnut.com/l/_LGSY0gDd7BEa
https://dl.doubtnut.com/l/_0D3aitxAaZml

B. Amphoteric

C. Acidic

D. Basic

Answer: C

° Watch Video Solution

7.When B is reacted with conc. H, SO, the gaseous product is

A 3203

B. SO,

C. O,

D. SO,

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0D3aitxAaZml
https://dl.doubtnut.com/l/_edIxAiCBf0fL
https://dl.doubtnut.com/l/_jSMuRnnRKmIw

8. Borax glass is a mixture of

A. NaBOy + B505

B. NayB,O7 4+ B503

C. HzB4O7 + 3203

D. NCLQBO7 + ].OHQO + B203

Answer: A

o Watch Video Solution

9. On strong heating, Boric acid gives

A.B

B. By Hj

C. 3203

D. BO,


https://dl.doubtnut.com/l/_jSMuRnnRKmIw
https://dl.doubtnut.com/l/_RK09E3ypKYTw

Answer: C

° Watch Video Solution

10. Glassy bead is obtained by heating

A. NG,QB4O710H20

B. H3BO;

C. B, H

D. Ca236011

Answer: A

° Watch Video Solution

LECTURE SHEET (EXERCISE - I) LEVEL - Il (ADVANCED)

1. Thallium shows diferent oxidation states because


https://dl.doubtnut.com/l/_RK09E3ypKYTw
https://dl.doubtnut.com/l/_PAABMlM1LYpF
https://dl.doubtnut.com/l/_5IWJrQO870kL

A. It is transition element

B. Of inert pair effect

C. Of its amphoteric character

D. Of its higher reactivity

Answer: B

o Watch Video Solution

2. Which of the following is used in high temperature thermometry ?

A.Na

B. Ga

C.Tl

D. Hg

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_5IWJrQO870kL
https://dl.doubtnut.com/l/_cVshz9PGmKIQ

3.The electropositive character increases from B to Al and then decreases

from Al to Tl because of

A. Increase in the size of the elements

B. Decrease in the ionization energy of the elements

C. Decrease in the electronegastivity of the elements

D. Ineffective shielding of the nuclear charge by d-electrons in the case

of Ga,In and Tl

Answer: D

o Watch Video Solution

4.111 A group element with highest density is

A.B

B. Al


https://dl.doubtnut.com/l/_cVshz9PGmKIQ
https://dl.doubtnut.com/l/_6lakTW9Bs9Ud
https://dl.doubtnut.com/l/_z5gyCUqhbRmj

C.lIn

D.Tl

Answer: D

° Watch Video Solution

5. Electronegativity is least for

AT

B. Al

C.Ga

D.B

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_z5gyCUqhbRmj
https://dl.doubtnut.com/l/_ny7y5oXfasx7

6. The hybridisation of boron in ortho boric acid is

Answer: B

o Watch Video Solution

7.Boric acid (H3BOs) has

A. Trigonal structure
B. Tetrahedral structure

C. Layer structure, in which BOj3 units are linked by oxygen


https://dl.doubtnut.com/l/_IeFnx6XXrMaC
https://dl.doubtnut.com/l/_yjIfbQswvIEX

D. Layer structure, in which planar BOj3 units are linked by hydrogen

bonding

Answer: D

° Watch Video Solution

8.Boric acid is polymer due to

A. its acidic nature

B. the presence of hydrogen bonds

C. its mono basic nature

D. its geometry

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_yjIfbQswvIEX
https://dl.doubtnut.com/l/_3zkAbOgUnTiy

9. Least basic among the following is

A.InOH
B. TIOH
C. B(OH),

D. Al(OH),

Answer: C

o Watch Video Solution

Redhot X X X
10. H3BO3 —— X.'X'in the reaction is

A H,B,0,

B. HNO,

C. B2O3

D.B


https://dl.doubtnut.com/l/_MMzmfKUaSD5C
https://dl.doubtnut.com/l/_jpV7axhpOKNm

Answer: C

° Watch Video Solution

11. Which of the following does not exist ?

A BF,~
B. BF; NH;
C.BF}~

D. By H

Answer: C

° Watch Video Solution

12. The following has a potential to be used as a rocket fuel

A (CN),


https://dl.doubtnut.com/l/_jpV7axhpOKNm
https://dl.doubtnut.com/l/_18PVUCPwA8fe
https://dl.doubtnut.com/l/_PE3ritfl698P

B. By Hj

C.NH, — NH,

Answer: B

° Watch Video Solution

13. Stability of monovalent and trivalent cations of Ga, In, Tl lie in the

following sequence

AGa*t < In*t > TPt

B.Ga*t > In®*t > TP+

C.TI® > In® > Ga®

D.Ga® > In® > TI®

Answer: B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_PE3ritfl698P
https://dl.doubtnut.com/l/_BvFEKNZ5TQR0

14. When metal carbides react with H5O, the correct equations are

A. Al403 + H,O - CH =CH

B. CCLCg + HzO — CH =CH

C. M9203 + H20 — CHgC =CH

D. BGQC + HQO — CH4

Answer: B::C::D

o Watch Video Solution

15. Which of the following statements are true for H3BOj3 ?

A. It is mainly monobasic acid and a Lewis acid

B. It does not act as a proton donor but acts as an acid by accepting

hydroxyl ions


https://dl.doubtnut.com/l/_BvFEKNZ5TQR0
https://dl.doubtnut.com/l/_8j0obxiBNXot
https://dl.doubtnut.com/l/_y16L8wtIteQA

C. It has a layer structure in which BOj3 units are joined by hydrogen

bonds

D. It is obtained by trating borax with conc. Hy,SO,

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

o Watch Video Solution

16. Which of the following statements(s) is/are correct regarding the
structure of borax ?

A. Number of B - B bonds are zero

B. Hybridization of each boron atom is sp®

C. Number of B - O - B bonds are five

D. Borax contain two different types of B - O bonds

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_y16L8wtIteQA
https://dl.doubtnut.com/l/_U2tOElQQwus5

17. Al and Ga have nearly the same covalent radius, incorrect reason is

A. Greater shielding effect of s-electrons of Ga atoms

B. Poor shielding effect of s-electrons of Ga atoms

C. Poor shielding effect of d-electrons of Ga atoms

D. Greater shielding effect of d-electrons of Ga atoms

Answer: A::B::D

o Watch Video Solution

18. Borazine is called 'inorganic benzene' in view of its ring structure with
alternate BH and NH groups. Which of the following statements is correct
about borazine ?

A.Each B and N atom is sp” hybridized

B. Borazine satisfied the (4n + 2) Huckel's rule


https://dl.doubtnut.com/l/_U2tOElQQwus5
https://dl.doubtnut.com/l/_M4bJqmKPODxR
https://dl.doubtnut.com/l/_gskBTloSNeIU

C. Organic benzene, borazine both does not posses polar bonds

D. Borazine is isoelectronic with benzene

Answer: A::B::D

° Watch Video Solution

19. In which of the following molecules, vacant orbitals cake part in

hybridization?

A B, Hj

B. Al,Clg

C. H;POs

D. H; BO;

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_gskBTloSNeIU
https://dl.doubtnut.com/l/_eqaO8XNuvdDU
https://dl.doubtnut.com/l/_iMcBFEBI1I7f

20. Orthoboric acid (H3BO3) and metaboric acid (HBO,) differ in

respect of

A. Basicity

B. Structure

C. Melting point

D. Oxidation

Answer: A::B::C

o Watch Video Solution

21. BF3 is

A. Electron - deficient compound

B. Lewis acid

C. Used as rocket fuel

D. lonic compound



https://dl.doubtnut.com/l/_iMcBFEBI1I7f
https://dl.doubtnut.com/l/_vHAPIsxWyZDi

Answer: A::B

° Watch Video Solution

chnm,ﬁ_.a——% B C
[ s

CH,MgBr

22.
On the basis of reaction sequence given above, answer the following.
Ais

A. BsN3H3Cl5

B. BsN3Hg

C. B3N2H3(C’H3)3

D.(BN),

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_vHAPIsxWyZDi
https://dl.doubtnut.com/l/_4wjmNUrhcqjK
https://dl.doubtnut.com/l/_wRlKZEUcm8z4

NH4CI+BEI,—'£I_?${T.A_“&_.B C
L }

CH,MgBr

23.
On the basis of reaction sequence given above, answer the following.
Bis

A. BsN3sH3(Cls

B. B3N3Hg

C. BgN2H3(0H3)3

D. Inorganic graphite

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_wRlKZEUcm8z4

NH,Cl+BCl — o€, 4 S8 g

c
!

CH , MghBr
24.

On the basis of reaction sequence given above, answer the following.
Cis

A. B3 N3 H3Cl3

B. B3 N3 Hg

C. BgN2H3(0H3)3

D. BoHg

Answer: C

o Watch Video Solution

25. Boric acid B(OH), is weak monobasic acid reacts with alkali to form
borates. The most common borate of boric acid is borax represented as

Naso (B4O5(OH)4).8H20 which is made up of two tetrahedral and two


https://dl.doubtnut.com/l/_xlcVoKNJPPgf
https://dl.doubtnut.com/l/_YweqxKNkPBNa

triangular units. On dissolution in water, these tetrahedral and triangular
units are sepeated. Borax is useful primary standard for titra tion against
acids.
The number of B - O - B linkage in borax is / are
The number of B - O - B linkages =

A2

B.5

C.4

D.6

Answer: B

o Watch Video Solution

26. Boric acid B(OH), is weak monobasic acid reacts with alkali to form
borates. The most common borate of boric acid is borax represented as
Na, (B4O5(OH)4).8H2O which is made up of two tetrahedral and two

triangular units. On dissolution in water, these tetrahedral and triangular


https://dl.doubtnut.com/l/_YweqxKNkPBNa
https://dl.doubtnut.com/l/_8N3oiuggLamp

units are sepeated. Borax is useful primary standard for titra tion against
acids.
Oxidation state of boron atom in borax is / are

A.+3only

B. three atoms + 3 and one atom + 2

C.+2only

D. two atoms + 3 and two atoms + 4

Answer: A

° Watch Video Solution

27. How many of the following are non - metals B, Al, Ga, In, Tl, C, Si, Ge, Sn,

Pb.

° Watch Video Solution



https://dl.doubtnut.com/l/_8N3oiuggLamp
https://dl.doubtnut.com/l/_txeSHIYmYqim

28.
60°C A A
Na2B4O7. XH20 — NG,2B4O7. YH20 — NG,2B4O7. ZHzO — 3203

(Swollen white mass ) ( Glassy mass)

,then the valsue of (x — y + 2) is

° Watch Video Solution

29. How many moles of hydrochloric acid react with one mole of borax to

convert all boranes to boric acid.

° Watch Video Solution

30.In the borax compound, if the (a) Number of B - O - B bonds is 'x', (b)
Number of B - B bonds is 'y', (c ) Number of sp2 hybridised 'B' atoms is 'Z'

then calculate the value of (z + y + 2). (z + y + 2)

° Watch Video Solution

LECTURE SHEET (EXERCISE - II) LEVEL - | (MAIN)



https://dl.doubtnut.com/l/_HsNX9Tq5wGU1
https://dl.doubtnut.com/l/_UTq3UozDOZal
https://dl.doubtnut.com/l/_ctTXomjwxifp

1. Which of the following does not react with diborane

A.Cl,

B. BT’Q

C.I,

D. H,O

Answer: C

° Watch Video Solution

2. Diborane reacts with carbon monoxide to form

A.BH;CO

B. B3 N3 Hy

C. H;BO;

D. BQCQHQ


https://dl.doubtnut.com/l/_Ui2nAKlTQJka
https://dl.doubtnut.com/l/_os26lzVkqZD5

Answer: A

° Watch Video Solution

3. Diborane on hydrolysis gives

A. BCj

B. H3BO;

C. HNO,

D. B3N Hy

Answer: B

° Watch Video Solution

4.The number of three centred, 2 electron bonds in diborane is

A2


https://dl.doubtnut.com/l/_os26lzVkqZD5
https://dl.doubtnut.com/l/_bKunAGjcAfMn
https://dl.doubtnut.com/l/_mk1Y9Ppfh90k

B.4

C.3

D.6

Answer: B

° Watch Video Solution

5.The non planar molecule among the following is

A. By H
B. CyH,

D. BCl;

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_mk1Y9Ppfh90k
https://dl.doubtnut.com/l/_08kJDcKJFzHw
https://dl.doubtnut.com/l/_wN4Sxc9vyVlb

6. Methylation of diborane gives [Me = methyl group]

A. B2 (M€)6
B. B,H(Me),
C. BQH2(M€)4

D. All the above

Answer: C

o Watch Video Solution

7. Which of the following is not a Lewis acid ?

A. AlCl,

B. SnCl,

C. FCClg

D. AlCly.6H,0


https://dl.doubtnut.com/l/_wN4Sxc9vyVlb
https://dl.doubtnut.com/l/_S9yPcUI4zZWo

Answer: D

° Watch Video Solution

8. Nay B,07.10H,0 can also be represented as

A. Na2 [B4O5(OH)4} 8H20
B. 2Na302 Na2B203.10H20
C. Nay[B4(H0),. O;].6H,0

D. All the above

Answer: A

° Watch Video Solution

120°C
9.ByHs + NHy —— X.Where X is

A [BHy(NHj),] " [BH,]~


https://dl.doubtnut.com/l/_S9yPcUI4zZWo
https://dl.doubtnut.com/l/_FoFXIUYNAAoX
https://dl.doubtnut.com/l/_8wCTsjHspQ4X

B. [BHy(NHs3),] "[BH;) "
C.(BHy) " [BHy(NHs),]

D.(BH;) " [BH3(NH3),]

Answer: A

° Watch Video Solution

10. Diaspore is

A Al203

B. Al,O3H,0

C. Al,03.3H,0

D. Al,03.4H,0

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_8wCTsjHspQ4X
https://dl.doubtnut.com/l/_rjnKp1nFqBL9
https://dl.doubtnut.com/l/_tDOIfyM1LEPl

11. Dihydrate of alumia is called

A. Diaspore

B. Cryolite

C. Bauxite

D. Gypsum

Answer: C

o Watch Video Solution

12. Regarding 'Al' the wrong statement is

A. It reacts with both acids and bases

B. Its maximum covalency is '6'

C. It is strong reducing agent

D. It becomes passive with Conc. HCI


https://dl.doubtnut.com/l/_tDOIfyM1LEPl
https://dl.doubtnut.com/l/_4HefuXtSL3J7

Answer: D

° Watch Video Solution

LECTURE SHEET (EXERCISE - Il) LEVEL - Il (ADVANCED)

1. The gas liberated when aluminium reacts with conc. H,SO, is

A H,S
B.O,
C. SO,

D. H,

Answer: C

° Watch Video Solution

2.In Al,Clg, the covalency of aluminium is


https://dl.doubtnut.com/l/_4HefuXtSL3J7
https://dl.doubtnut.com/l/_Ifhybl64uHuW
https://dl.doubtnut.com/l/_LGURswCXVOaO

A 6

B.4

C.3

D.2

Answer: B

o Watch Video Solution

3. The number of electrons shared between the two Boron atoms directly
in the formation of bonds in diborane molecule

A4

B.3

C.0

D.8

Answer: C



https://dl.doubtnut.com/l/_LGURswCXVOaO
https://dl.doubtnut.com/l/_pxx1TYFeD8Zt

| ° Watch Video Solution

4. Which of the following is not, correct ?

A. Anhydrous AlCI; exists as AlyClg

B. Anhydrous AlCl3 sublimes an heating

C. Anhydrous AlCl3 fumes in air

D. Anhydrous AlCl; is ionic

Answer: D

° Watch Video Solution

5. An aqueous solution of alum is

A. Acidic

B. Basic

C. Neutral


https://dl.doubtnut.com/l/_pxx1TYFeD8Zt
https://dl.doubtnut.com/l/_Uivd3e95Jicm
https://dl.doubtnut.com/l/_WtF0RRpjD9Rl

D. Amphoteric

Answer: A

° Watch Video Solution

6. All alums

A. Contain same ions

B. Have similar crystal structure

C. Contain same atoms

D. Have the same molecular weight

Answer: B

o Watch Video Solution

7.The composition of mica is


https://dl.doubtnut.com/l/_WtF0RRpjD9Rl
https://dl.doubtnut.com/l/_GHDgGuXEy4E1
https://dl.doubtnut.com/l/_jxI0QHv4KyFm

A. NaAlSiO,.3H,0
B. K»,0.3A41,03.65i0,.2H,0
C. K,;OHAI(SiO,),

D. NaK. S’LO410H20

Answer: B

° Watch Video Solution

8. Which is pure basic oxide

A. Al Oy

B. T1,04

C. B203

D. N;O

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_jxI0QHv4KyFm
https://dl.doubtnut.com/l/_sAXv9x9TNWhe

9. The number of o and 7 bonds present in inorganic benzene

A.90, 60

B. 60, 31

C.90, 3

D. 120, 3w

Answer: D

o Watch Video Solution

10. B(OH); + NaOH < NaBO, + Na|B(OH),| + H,0
How can this reaction is made to proceed in forward direction ?
A. addition of cis - 1, 2 diol
B. addition of borax

C. addition of trans - 1, 2 diol


https://dl.doubtnut.com/l/_sAXv9x9TNWhe
https://dl.doubtnut.com/l/_QNw9mR9CzFI3
https://dl.doubtnut.com/l/_gCOwSN4DGSGC

D. addition of Nay, HPO,

Answer: A

° Watch Video Solution

11. Boric acid is prepared from borax by the action of

A. hydrochloric acid

B. sodium hydroxide

C. carbon dioxide

D. sodium carbonate

Answer: A

o Watch Video Solution

12. Select the correct statements about diborane


https://dl.doubtnut.com/l/_gCOwSN4DGSGC
https://dl.doubtnut.com/l/_yUMIyqFOafD1
https://dl.doubtnut.com/l/_40N8Vzd8Jljq

A. B5 Hg has three centre two electron bond
B. Each boron atom lies in sp® hybrid state
C.H...... B..... H;bond angle is 122°

D. All hydrogens is By Hyg lie in the same plane

Answer: A::B::C

o Watch Video Solution

13. AZQ(SO4)3 + NH4OH — X, Xis

A. a white gelatinous precipate
B. insoluble in excess of NH,OH
C.soluble in excess of NaOH

D. amphoteric in nature

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_40N8Vzd8Jljq
https://dl.doubtnut.com/l/_TjmO0ezkVmbp

14. Which of the following reaction(s) is/are involved in thermit process ?

A 3Mn304 + 8AI — 9Mn + 4Al203

B. CT’203 + 241 — 20’1" —+ Al203

C. F6203 + 2Al — 2Fe + Al203

Answer: A::B::C

o Watch Video Solution

15. In the reaction
2X + ByH; — [BH,X,) " [BH,]~
the amines (s) X is/are

A NH;

B. CH;NH,


https://dl.doubtnut.com/l/_TjmO0ezkVmbp
https://dl.doubtnut.com/l/_GkddnadhmJs9
https://dl.doubtnut.com/l/_kWwZCAw8qgQ6

C.(CH;),NH

D. (CH;),N

Answer: A::B::C

o Watch Video Solution

16. Which of the following oxides are basic ?

A B203

B.Tl,0

C. In203

D. Al,O4

Answer: B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_kWwZCAw8qgQ6
https://dl.doubtnut.com/l/_5oCJ81iKqgCb

17. Alumina is

A. A bad conductor of electricity
B. Good conductor of electricity
C. Adehydrating agent

D. Insoluble in water

Answer: A::D

o Watch Video Solution

18. Potash alum is used as a

A. Disinfectant
B. Water softner
C. Modarant in textile industry

D. Fibre in polymer inductry


https://dl.doubtnut.com/l/_6R8JhnWUkYNP
https://dl.doubtnut.com/l/_8ozlTWVQEE8p

Answer: B::C

° Watch Video Solution

19. Boranes have general formula

A.B,H, .,

B. BnH2n+2

C. Ban+4

D.B,H, ¢

Answer: C::D

° Watch Video Solution

20. Hydrated AlCl; is used as

A. Catalyst in cracking of petroleum


https://dl.doubtnut.com/l/_8ozlTWVQEE8p
https://dl.doubtnut.com/l/_5NEJtJhuKLS7
https://dl.doubtnut.com/l/_bUvmwy9Mx6BA

B. Catalyst in Friedel Crafts reaction

C. Modarant

D. All of the above

Answer: C

o Watch Video Solution

21. Boron reacts with oxygen at 700° C' to give (A). Compound (A) reacts
with carbon and dry chlorine to give (B) an carbon monoxide. (B) on
reduction with LiAlH, gives (C ) along with LiCl and AICls;. (C ) on
reaction with ammonia at 200° C gives (D).
In compound (B) :

A.Boron is sp hybridised

B. B is trigonal planar molecule

C. It is a Lewis base

D. Dimer


https://dl.doubtnut.com/l/_bUvmwy9Mx6BA
https://dl.doubtnut.com/l/_wGV2LzWeejmy

Answer: A::B

o Watch Video Solution

22. Boron reacts with oxygen at 700° C to give (A). Compound (A) reacts
with carbon and dry chlorine to give (B) an carbon monoxide. (B) on
reduction with LiAlH, gives (C ) along with LiCl and AICls;. (C ) on
reaction with ammonia at 200° C gives (D).
Compound (C) is

A. an electron - deficient compound

B. cation (3e, 2e) bond

C. has ethane like structure

D. an ionic compound

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_wGV2LzWeejmy
https://dl.doubtnut.com/l/_Ryd0dDCoROAZ
https://dl.doubtnut.com/l/_nieJHipVJ1NZ

23. Boron reacts with oxygen at 700° C to give (A). Compound (A) reacts
with carbon and dry chlorine to give (B) an carbon monoxide. (B) on
reduction with LiAlH, gives (C ) along with LiCl and AICls;. (C ) on
reaction with ammonia at 200° C gives (D).

Compound (D) has B in hybridised state

Answer: B

o Watch Video Solution

Column - I Column - IT
(A) H3BOs; (P) Hydrogen bonds
24. (B) NayB,O; (Q) Amphoteric
(C) Aly,Os (R) Basic
(D) TIOH (S) Lewis acid



https://dl.doubtnut.com/l/_nieJHipVJ1NZ
https://dl.doubtnut.com/l/_nVxdIOi79kH3

| @J Watch Video Solution J

25. In solid conundrum the number of oxygen atoms coordinate to

aluminium ion is

° Watch Video Solution

26. Total number of molecules having three centered two e~ bonds
among the following is

B2H6, Al20l6, BGCl2(S), BeH2(S), Al2H6, [BEQ(CH3)2i| n, C2H6, Al2(0f

° Watch Video Solution

27. Tri alkyl aluminium molecules exists as dimer which contains 3

centered 2e bonds. The coordination number of bridged carbon atoms is

° Watch Video Solution



https://dl.doubtnut.com/l/_nVxdIOi79kH3
https://dl.doubtnut.com/l/_FRb9VbjKq3mg
https://dl.doubtnut.com/l/_wCNXU47K7ove
https://dl.doubtnut.com/l/_pvT3tw1lKn7m

PRACTICE SHEET (EXERCISE - I) LEVEL - | (MAIN)

1. The H-B-H bridged angle in diborane is

A.121.5°

B.97°

C.119°

D.133°

Answer: B

° Watch Video Solution

2.The bonds not present in diborane is

A.B-H

B. B-H-B

C.B-B


https://dl.doubtnut.com/l/_qeFFZqsS3uTh
https://dl.doubtnut.com/l/_i0r4tDEkfhF3

D. H-B-H

Answer: C

° Watch Video Solution

3. The main factor responsible for weak acidic nature of B - F bonds in

BF3 is

A. large electronegativity of F

B. three oentened two electron bonds in BFj3

C.pm — pw back bonding

D. small size of B atom

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_i0r4tDEkfhF3
https://dl.doubtnut.com/l/_d9hc24EVRWhX

4.B - F bond order of BFj is

Al
B.2
C.3

D.4/3

Answer: D

o Watch Video Solution

5. The two type of bonds present in By Hg are covalent and

A.ionic

B. co-ordinate

C. hydrogen bridge bond

D. metallic bond


https://dl.doubtnut.com/l/_S4joGrEIPbsr
https://dl.doubtnut.com/l/_tioJ8wYehfGP

Answer: C

° Watch Video Solution

6. The green coloured borax bead obtained from copper salts is

A. Cupric metaborate

B. Copper orthoborate

C. Copper boride

D. Cuprous metaborate

Answer: A

° Watch Video Solution

7.Borazole on strong heating gives

A.B,C


https://dl.doubtnut.com/l/_tioJ8wYehfGP
https://dl.doubtnut.com/l/_JrbXzhFyB6tq
https://dl.doubtnut.com/l/_LSAFo7i3vmf8

B. (BN)
C. NH,

D. By H

Answer: B

° Watch Video Solution

8. Boron carbide, B,C is widely used

A.in making acetylene

B. in making plaster of paris

C. as a hardest substance after diamond

D. in making boric acid

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_LSAFo7i3vmf8
https://dl.doubtnut.com/l/_du4EyaRYBkBi
https://dl.doubtnut.com/l/_mfBRgdAltS1l

9. Which one of the following is the correct statmenet

A. Boric acid is a protonic acid

B. Beryllium exhibits coordination number of six

C. Chlorides of both beryllium and aluminium have bridged chloride

structures in solid phase

D. BoH4.2N Hj is known as 'inorganic benzene'

Answer: C

° Watch Video Solution

10. Borax is coverted into crystalline boron by the following steps
X Y .
Borax —— H3BO; T B.X and Y are respectively
S
A.HCl, Cu
B. HCl, C

C.G Al


https://dl.doubtnut.com/l/_mfBRgdAltS1l
https://dl.doubtnut.com/l/_eqKBzi2TkUFP

D. HCl, Al

Answer: D

° Watch Video Solution

11. Which is not true about borax ?

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

B. Borax forms basic buffer solution

C. Aqueous solution of borax can be used as buffer

D. It is made up of two six - membered heterocyclic rings

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_eqKBzi2TkUFP
https://dl.doubtnut.com/l/_9UQPvKK1q5cO

12. Indium and thallium of IIl A group have nearly similar atomic radii due
to poor screening effect shown by f-electrons in the

A. Penultimate shell of thallium

B. Anti penultimate shell of indium

C. Anti penultimate shell of thallium

D. Penultimate shell of indium

Answer: C

o Watch Video Solution

PRACTICE SHEET (EXERCISE - ) LEVEL - Il (ADVANCED)

1. Reactivity of borazole is greater than that of benzene because

A. borazole is non - polar compound

B. borazole is polar compound


https://dl.doubtnut.com/l/_1mfUqEIHLrgR
https://dl.doubtnut.com/l/_wLi0Q32FGhNz

C.borazole is electron deficient compound

D. De localized electrons in it

Answer: B

o Watch Video Solution

2.Inorganic benzene is

A (BN),
B. BF,
C. B, H

D. By Ny Hy

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_wLi0Q32FGhNz
https://dl.doubtnut.com/l/_amaYzsCKc8BD

3. H3BOg is

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

4. Which statement is not true about potash alum

A. It's empirical formula is KAl(SOy),.12H,0
B. It's aqueous solution is basic in nature
C. It is used in dyeing industries

D. On heating it melts and loses its water of crystallization


https://dl.doubtnut.com/l/_fwDAOZQH5RUL
https://dl.doubtnut.com/l/_r3qGEGsGFHnw

Answer: B

° Watch Video Solution

5. Be and Al exhibit many properties which are similar, but the two

elements differ in

A. exhibiting amphoteric nature in their oxides

B. forming polymeric hydrides

C. exhibiting maximum covalency in compounds

D. forming covalent halides

Answer: B

° Watch Video Solution

6. Aluminium power is used in


https://dl.doubtnut.com/l/_r3qGEGsGFHnw
https://dl.doubtnut.com/l/_2cQQlvzQtpne
https://dl.doubtnut.com/l/_hQBF07fXme0L

A. The extraction of gold

B. Calico-printing

C.Sizing paper

D. In flash bulbs

Answer: D

° Watch Video Solution

7. Melting point is higher for

A B

B. Al

C.Ga

D.In

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_hQBF07fXme0L
https://dl.doubtnut.com/l/_x9XsLSv1R0Tf

8. AlCl; exist as dimer because

A. Al has greater IP

B. Al has larger radius

C. High charge nucleus

D. Incomplete - P subshell

Answer: D

° Watch Video Solution

9. BCl3 doesnot exist as dimer but BHj exist as dimer (ByHg) because

A. chlorine is more electronagative than hydrogen
B. there is pm — dm back bonding in BCl3 but BH3 doesnot contain

such multiple bonds


https://dl.doubtnut.com/l/_x9XsLSv1R0Tf
https://dl.doubtnut.com/l/_W7GBmEtKL5JU
https://dl.doubtnut.com/l/_rfs4rfWQLR7q

C.large size chlorine atom donot fir in between small boran atoms

where as small sized hydrogen atom get fitted in between boran

atoms

D. none of the above

Answer: C

o Watch Video Solution

10. Which of the following are basic

A B203

B. Pl,O;

C. In203

D. Al203

Answer: B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_rfs4rfWQLR7q
https://dl.doubtnut.com/l/_OtZm9JfpchAL

11. Ortho boric acid and metaboric acid differ in respect of

A. Basicity
B. Structure

C.MP

D. oxidation state

Answer: A::B::C

o Watch Video Solution

12. Possible oxidation states of boron family elements are
A +1

B.+2

C.+3


https://dl.doubtnut.com/l/_OtZm9JfpchAL
https://dl.doubtnut.com/l/_sr3mskQNOvpb
https://dl.doubtnut.com/l/_CeFsoTS3QAiE

D.+4

Answer: A::C

° Watch Video Solution

13. Which among the following is acts as reducing agent ?

A. Gadl

B. Incl

C.TICl

D.TICl;

Answer: A::B

° Watch Video Solution

14. Which of the following statement is correct ?


https://dl.doubtnut.com/l/_CeFsoTS3QAiE
https://dl.doubtnut.com/l/_QEkFlJo1AXGO
https://dl.doubtnut.com/l/_uUCfpq6vNS3n

A.TI (In) salt undergo disproportionation

B. CO is used as reducing agent

C.CO, is a greenhouse gas

D. S0, is a covalent solid

Answer: B::C::D

o View Text Solution

15. Which of the following is basic in nature ?

A. Be(OH),
B. Mg(OH),
C. Al(OH),

D. B(OH),

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_uUCfpq6vNS3n
https://dl.doubtnut.com/l/_BRPi6nCZHE2J

16. Which of the following has lowest melting point ?

A.B

B. Al

C.Ga

D.Tl

Answer: C

° View Text Solution

17. Which halides of element of group 13 exist as dimer in vapour state ?

A Al

B.B

C.Ga


https://dl.doubtnut.com/l/_BRPi6nCZHE2J
https://dl.doubtnut.com/l/_uCRUeQlngsZ7
https://dl.doubtnut.com/l/_ucGkgoMeMnLE

D.In

Answer: A::C::D

° Watch Video Solution

18. Which of the following does not exhibit inert pair effect ?

A.B

B. Al

C. Tl

D. Sc

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_ucGkgoMeMnLE
https://dl.doubtnut.com/l/_VSZFpuKgI88v

19. The heavier members of 13 and 14 groups besides the group oxidation
state also show another oxidation state which is two unit less than the
group OS. Down the group decreasing, the stability state of higher OS
increasing , and that of lower OS increasing. The concept which is
commonly called inert pair effect has been used to explain many physical
and chemical properties of the element of these groups.

Heavier members of group 13 exhibit oxidation state.

A.+3only

B. +1only

C.+1, + 3 both

D.+1, +2, +3

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ABA8kwfaR3nf

20. The heavier members of 13 and 14 groups besides the group oxidation
state also show another oxidation state which is two unit less than the
group OS. Down the group decreasing, the stability state of higher OS
increasing , and that of lower OS increasing. The concept which is
commonly called inert pair effect has been used to explain many physical
and chemical properties of the element of these groups.

Which among the following is the strongest oxidising agent ?

A. 5i0,

B. 0602

C. S’I’LOQ

D. PbO,

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_4vWuXLQjnX1p

21. The heavier members of 13 and 14 groups besides the group oxidation
state also show another oxidation state which is two unit less than the
group OS. Down the group decreasing, the stability state of higher OS
increasing , and that of lower OS increasing. The concept which is
commonly called inert pair effect has been used to explain many physical
and chemical properties of the element of these groups.

Which among the following is the strongest reducing agent ?

A. Gadl

B. Incl

C. BCl,

D. TICI

Answer: A

o Watch Video Solution



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

22. Boran forms a number of hydrides having the general formulae
BnH, . 4 and BnH, . These are called boranes the simplest hydride of
boran is diborane. Borane contains special types of bonds known as
multicentric bonds. Borans have high heat of combustion.

The type of hybridisation of boron in diborane is

Answer: C

o Watch Video Solution

23. Boran forms a number of hydrides having the general formulae
BnH, 4 and BnH, . These are called boranes the simplest hydride of

boran is diborane. Borane contains special types of bonds known as


https://dl.doubtnut.com/l/_mYAhuUjOtxli
https://dl.doubtnut.com/l/_ymJWvGeYHnK6

multicentric bonds. Borans have high heat of combustion.

Which of the following compound is electron dificient compound.

A. CQHG

B. SiH,

C. B, H

D. B4H10

Answer: C::D

o View Text Solution

24. Boran forms a number of hydrides having the general formulae
BnH, 4, and BnH, . These are called boranes the simplest hydride of
boran is diborane. Borane contains special types of bonds known as
multicentric bonds. Borans have high heat of combustion.

From By Hg, all the following can be prepared, except

A. H; BO;


https://dl.doubtnut.com/l/_ymJWvGeYHnK6
https://dl.doubtnut.com/l/_wVd9HuySbLiG

B. B,(CH;) H,
C. By(CH;),

D. NaBH,

Answer: C

o Watch Video Solution

25. Boran forms a number of hydrides having the general formulae
BnH, 4 and BnH, . These are called boranes the simplest hydride of
boran is diborane. Borane contains special types of bonds known as
multicentric bonds. Borans have high heat of combustion.
Which hydrid doesnot exist.

A. BH;

C. SbH3

D. N, H,


https://dl.doubtnut.com/l/_wVd9HuySbLiG
https://dl.doubtnut.com/l/_7eDEai08zEKT

Answer: A

° Watch Video Solution

Column - I Column - II
Graphite (
Boric acid (Q) Delocalization of electrons
(
(

P) Layered structure

R) Electrical conductor
S) Hydrogen bonds

B
C) Borazole
D

Boron nitride

(
26. (
(
(

~—"

° Watch Video Solution

27. How many moles of NO, are produced when mole of 'B' react with

HNO; ?

o Watch Video Solution

28. How much nitrogen is evolved when one gm of NH,Cl is heated with

borax strongly ?

| o Watch Video Solution


https://dl.doubtnut.com/l/_7eDEai08zEKT
https://dl.doubtnut.com/l/_2HyNL7xYkHgk
https://dl.doubtnut.com/l/_99S09JLzb6pp
https://dl.doubtnut.com/l/_K8kh0jVECFL6

29. Number of hexagonal rings in borax.

° Watch Video Solution

30. The number of hydrogen bonds that can be formed by each borax

acid molecule.

° Watch Video Solution

PRACTICE SHEET (EXERCISE - II) LEVEL - | (MAIN)

JHCl | 160°C
1. NayB,07.10H,0O TN A > B.Compound 'B' is

A. H,B,O

B. 3203

C. H;BO;


https://dl.doubtnut.com/l/_K8kh0jVECFL6
https://dl.doubtnut.com/l/_HycNdg4mwjrb
https://dl.doubtnut.com/l/_mc5d5OnsvzUs
https://dl.doubtnut.com/l/_gBcBonxUQdsq

D. HBO,

Answer: A

° Watch Video Solution

2. Indium and thallium of IIl A group have nearly similar atomic radii due

to poor screening effect shown by f-electrons in the

A. Penultimate shell of thallium

B. Anti penultimate shell of indium

C. Anti penultimate shell of thallium

D. Penultimate shell of indium

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_gBcBonxUQdsq
https://dl.doubtnut.com/l/_BNm3cFGgss29

3. The Il A group element that does not displace hydrogen from

hydrochloric acid is

A.B

B. Al

C.both (1) and (2)

D.Tl

Answer: A

° Watch Video Solution

4.1n GaCl,, oxidation state of Ga is

A +2

B.+1&+3

C.o0


https://dl.doubtnut.com/l/_N0xW2xg9v1rq
https://dl.doubtnut.com/l/_rTjqReulMi0w

Answer: B

° Watch Video Solution

5. Boron compounds behave as Lewis acids because of their

A. Acidic nature

B. Covalent nature

C. lonic nature

D. Vacant orbital

Answer: D

° Watch Video Solution

6. Among the halides
(a) BF3

(b) BCl;


https://dl.doubtnut.com/l/_rTjqReulMi0w
https://dl.doubtnut.com/l/_SPsSPZVN2dHW
https://dl.doubtnut.com/l/_q5QzT7U1KXwM

(c) BBr

(d) BI,

The order of decreasing Lewis acid character is

A.ab,cd

B.d,,b,a

C.cdb,a

D.b,c,d,a

Answer: B

o Watch Video Solution

7.When orthoboric acid (H3BOs) is heated strongly the residue left is

A. boron
B. metaboric acid

C. boric anhydride


https://dl.doubtnut.com/l/_q5QzT7U1KXwM
https://dl.doubtnut.com/l/_ijhPC1WvCBj1

D. borax

Answer: C

° Watch Video Solution

8. An acid among the following is

A.B(OH),
B. Al(OH),
C.Fe(OH),

D. Lu(OH),

Answer: A

° Watch Video Solution

9. Boric acid on heating at 150° C gives


https://dl.doubtnut.com/l/_ijhPC1WvCBj1
https://dl.doubtnut.com/l/_JOo17bO5ptfx
https://dl.doubtnut.com/l/_krgKeQeDyni1

A BQO3

B. H,B,O,

c. HBO,

D. H,BO;

Answer: B

o Watch Video Solution

10. Diborane react with ammonia under different conditions to give a
variety of products. Which one among the following is not formed in
these reactions

A.ByHg.2NH;y

C. B3N3Hg

D.(BN),,


https://dl.doubtnut.com/l/_krgKeQeDyni1
https://dl.doubtnut.com/l/_9DK7qZeKuthm

Answer: B

° Watch Video Solution

N.B — H — B bridge in By Hg is formed by the sharing of

A. 2 electrons

B. 4 electrons

C.1electron

D. 3 electron

Answer: A

° Watch Video Solution

12. There are two H-bridge bonds in diborane molecule because there are

A.only 12 electrons


https://dl.doubtnut.com/l/_9DK7qZeKuthm
https://dl.doubtnut.com/l/_Q1eDTexJzXgZ
https://dl.doubtnut.com/l/_cq9MtJf3DnYK

B. 14 electrons

C. 2 electrons less than required to complete octet

D. two electrons more than required for bonding

Answer: A

° Watch Video Solution

PRACTICE SHEET (EXERCISE - II) LEVEL - Il (ADVANCED)

1. Metal protected by a layer of its own oxide is

A Al

C.Au

D.B

Answer: A



https://dl.doubtnut.com/l/_cq9MtJf3DnYK
https://dl.doubtnut.com/l/_Ifxs2wxhCYy2

| ° Watch Video Solution

2.In the electrolysis of alumina, cryolite is added to

A. lower the melting point of alumina

B. increase the electrical conductivity

C.both (a) and (b)

D. remove impurities from alumina

Answer: C

o Watch Video Solution

3. Mineral of aluminium that does not contasin oxygen is

A. corundum

B. diaspore

C. bauxite


https://dl.doubtnut.com/l/_Ifxs2wxhCYy2
https://dl.doubtnut.com/l/_ysL3V40xwXqz
https://dl.doubtnut.com/l/_xgxcl5xFvisJ

D. cryolite

Answer: D

° Watch Video Solution

4.Conc. HNQOs can be stored in container of

A. Fe

B. Al

C.Zn

D. Sn

Answer: B

o Watch Video Solution

5. Duralumin is an alloy of


https://dl.doubtnut.com/l/_xgxcl5xFvisJ
https://dl.doubtnut.com/l/_Vw2RwDbxXe4k
https://dl.doubtnut.com/l/_T6z2OSdgWOlv

A. Al and Mg

B. Mg and Cu

C. Al, Mg, Mn and Cu

D. Al nad Cu

Answer: C

o Watch Video Solution

6. Al,O3 formation involves large quantity of heat evolution which makes

its use in

A. deoxidiser

B. confectionary

C.indoor photography

D. thermite welding

Answer: D



https://dl.doubtnut.com/l/_T6z2OSdgWOlv
https://dl.doubtnut.com/l/_kyN3yryjWNWB

| ° Watch Video Solution

7. AlCl; exist as dimer because

A. Al has greater IP

B. Al has larger radius

C. High charge nucleus

D. Incomplete p-orbital

Answer: D

° Watch Video Solution

8. Aluminium is obtained by

A.reducing Al,O3 with coke

B. electrolysing Al;O; dissolved in Na3 AlFj

C.reducing Al,O3 with chromium


https://dl.doubtnut.com/l/_kyN3yryjWNWB
https://dl.doubtnut.com/l/_UOq2taQMZcM9
https://dl.doubtnut.com/l/_yLJg8QKUPNIa

D. heating Al,O3 and cryolite

Answer: B

o Watch Video Solution

9. 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

o Watch Video Solution



https://dl.doubtnut.com/l/_yLJg8QKUPNIa
https://dl.doubtnut.com/l/_EAs1t4vqQW5e
https://dl.doubtnut.com/l/_P897Ta4Faqvu

10. Alumiunium chloride exists as dimer, AlyClg in solid state as well as in
solution of non - polar solvents such as CgHg. When dissolved in water it
gives :

A. Al,O3 + 6HCI

B. [Al(H,0)4] +3C~

c. [A0H),*™ +3HCI

D. At +3C1~

Answer: C

o Watch Video Solution

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

A. AlCl,

B. Al,Cl


https://dl.doubtnut.com/l/_P897Ta4Faqvu
https://dl.doubtnut.com/l/_o28vhO2Is1Q8

C. Al,O4

D. Al(OH)Cl,

Answer: C

° Watch Video Solution

12. Which of the following metal be extracted by using 'A" as a reducing

agent ?

A. W from WOs;

B. Mn from Mn3;0y,

C.Cr from Cry0;5

D. Na from Na,O

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_o28vhO2Is1Q8
https://dl.doubtnut.com/l/_Iir7q0tidiZ9
https://dl.doubtnut.com/l/_hz8Dop4fEA9x

13. Which of the following minerals does contains alluminium ?

A. Cryolite

B. Mica

C. Feldspar

D. Flourospar

Answer: A::B::C

o Watch Video Solution

14. Al,O5 can be converted to anhydrous AlC!; by heating :

A. A mixture of Al,O3 and carbon in dry Cl, gas
B. Al,O3 with HCl gas
C. Al,O5 with Cl, gas

D. Al,O5 with NaCl in solid state


https://dl.doubtnut.com/l/_hz8Dop4fEA9x
https://dl.doubtnut.com/l/_aRgwuU5B9cno

Answer: A::B::C

° Watch Video Solution

15. Alums ae used for

A. Tanning of leather

B. Purification of water

C. Coagulation

D. Catalyst in friedel - crat reaction

Answer: A::B::C

° Watch Video Solution

16. Alum helps in purifying water by

A. Forming Si complex with clay particles


https://dl.doubtnut.com/l/_aRgwuU5B9cno
https://dl.doubtnut.com/l/_jiTa4ZQz35BU
https://dl.doubtnut.com/l/_hDHZxygsbvpH

B. Sulphate part which combines with dirt and removes it

C. Alluminium which coagulated the mud particles

D. Making the mud water soluble

Answer: C

o Watch Video Solution

17. Anhydrous AlCl; is obtained when

A. Alluminium oxide reacts with HCI

B. Alluminium reacts with HCI

C. Alluminium oxide with coke is heated in a current of dry Cl,

D. Alluminium hydroxide reacts with HCI

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_hDHZxygsbvpH
https://dl.doubtnut.com/l/_c2FnxU7JkWnh
https://dl.doubtnut.com/l/_NKV1Q0H6S9zx

18. Identify the correct statements regarding the structure of Al(BH,),

A. Alluminium is sp?d? and boron is sp® hybridised
B. It has 6 3C. 2e bonds
C.It has 6 Al -H - B bonds

D. It has 6 2C - 2e bonds

Answer: C

o Watch Video Solution

19. Which of the following method can be used for preparation of
anhydrous AlCl;
A. heating AICl36H,0
B. heating of mixture of alumina and coke in a current of dry chlorine
C. passing dry HCl gas over heated Al power

D. passing dry Cl over head Al


https://dl.doubtnut.com/l/_NKV1Q0H6S9zx
https://dl.doubtnut.com/l/_l51XSEVSH7sI

Answer: C

° Watch Video Solution

20. Which of the hydrolysis resction of halides of Il - A group elements is
correct.

A AlCl3 + 3H,0 — Al(OH), + 3HCI

C.BF5 + H,O — H3BOg + HF

D. AlBrs + H,0 — Al(OH), + 3HBr

Answer: A::B::D

° Watch Video Solution

21. Colemanite + NasCO; fueed, (A) + (B) + CO,

(A) + COQ — (B) + NGQCOg

solution


https://dl.doubtnut.com/l/_l51XSEVSH7sI
https://dl.doubtnut.com/l/_ib7CNNER7rZp
https://dl.doubtnut.com/l/_RMepXSrxxGVS

(B) + conc. HCl — NaCl + (C)
Acid

(C) + H20 — (D)
Acid Acid
strong heating
(D) ——— (B)
(E) + CuSO; =, (F)

in flame  Blye coloured compound

Colemanite is

A. CaszOll

B. Ca236011

C. Ca4B4011

D. Ca636011

Answer: B

o Watch Video Solution

22. Colemanite + NayCO3 Fused, (A) + (B) + CO,

(A) + 002 — (B) + NGQCO?,

solution

(B) + conc. HCl — NaCl + (C)
Acid


https://dl.doubtnut.com/l/_RMepXSrxxGVS
https://dl.doubtnut.com/l/_Enf82UV5s4HB

Acid . Acid
(D) M (E)
(E) + CuSO, =4, (F)

in flame  Bjye coloured compound

Compound (B) is

A. NasB4Or
B. NaBO>
C. Na3BOs3

D. NaOH

Answer: A

o Watch Video Solution

23. Colemanite + NaCOs fueed, (A) + (B) + CO,

(A) + COy — (B) + NaoCO3

solution
(B) + conc. HCl — NaCl + (C)
Acid

Acid Acid


https://dl.doubtnut.com/l/_Enf82UV5s4HB
https://dl.doubtnut.com/l/_iL40HduWkPY4

strong heating

E)

(E) + CuSO, =0, (F)

in flame  Bjye coloured compound

Compound (D) is

A. HyB4O7

B. HBO>

C. H3BOs

D. H,O

Answer: C

o Watch Video Solution

24. Aluminium is stable in air and water inspite of the fact that it is
reactive metal. The reason is that a thin film of its oxide, if formed on its
surface which makes it passive for further attack. The layer is so useful
that in industry, it is purposely deposited by an electrolytric process
called anodizing. Reaction of aluminium with oxygen is highyl exothermic

and is called thermite reaction


https://dl.doubtnut.com/l/_iL40HduWkPY4
https://dl.doubtnut.com/l/_Ee0imVYNYLrG

2Al(s) + %OQ(g) — Al,O5(s), AH = — 1670kJ

Thermite reaction finds applications in the metallurgical extraction of
many metals from their oxides and for welding of metals. The drawback is
that to start the reaction, high temperature is required for which an
ignition mixture is used.

Anodised aluminium is

A. Al obtained at anode
B. Al prepared electrolytically
C. Alloy of Al containing 95% Al

D. Al electrolytically coated with Al,O5

Answer: D

o Watch Video Solution

25. Aluminium is stable in air and water inspite of the fact that it is
reactive metal. The reason is that a thin film of its oxide, if formed on its

surface which makes it passive for further attack. The layer is so useful


https://dl.doubtnut.com/l/_Ee0imVYNYLrG
https://dl.doubtnut.com/l/_Hso14HViPeTf

that in industry, it is purposely deposited by an electrolytric process
called anodizing. Reaction of aluminium with oxygen is highyl exothermic
and is called thermite reaction

2Al(s) + %OQ(g) — Al,O5(s), AH = — 1670kJ

Thermite reaction finds applications in the metallurgical extraction of
many metals from their oxides and for welding of metals. The drawback is
that to start the reaction, high temperature is required for which an
ignition mixture is used.

Thermite mixture used for welding is

A. Fe;03 and Al powder
B. BaO and Mg powder
C.Fe and Al

D. Cu and Al

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Hso14HViPeTf

Column - 1

under different
\

(A) B2H6 T NH3 temperatures
26- (B) 2BF, + 6LiH —

(C) Two electron four centre bond

(D) sp® hybrid orbitals

(P)

Column - IT
By Hg

Borazine
AlCl3(vapour)
Inorganic graphite

° Watch Video Solution

27. The number of hybrid orbitals involved in the formation

of

BsHg, BsN3Hg, BCl3, H3BO3 are p, q, r & s, then the sum of

(p+q+7r+s)is8y,theny=2?

o Watch Video Solution

28. The number of moles of sulphate ions present in the general formula

of 1 mole of alum ?

o Watch Video Solution



https://dl.doubtnut.com/l/_TSxzqtS6qOZY
https://dl.doubtnut.com/l/_oCVisze6y3Ib
https://dl.doubtnut.com/l/_sUdOafrfBggt

29. The value of n in the molecular formula Ben Al,SigOq5 is

° Watch Video Solution

30. The number of bridge bonds, the maximum number of planar atoms
and the number of electrons involved in the formation of bridge bonds in

diborane are x,y and z respectively, then (x+y-z) =?

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - | (MAIN))

1. Which species doesnot exist
33—
A. [BFg)

B. [ALFg)*~

C. [GGF6]3 B


https://dl.doubtnut.com/l/_BHo9vWuErJxi
https://dl.doubtnut.com/l/_izmZHBXpNpdR
https://dl.doubtnut.com/l/_sFuP2wC9Yiv8

D. [InFg]*~

Answer: A

° Watch Video Solution

2. In commercial electro chemical process for Al extraction electrolyte

used as

A. Al(OH), in NaOH solution
B. aqg. Al2(504)3
C. Al molten mixture of AlyO3 and NazAlF§

D. none of the above

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_sFuP2wC9Yiv8
https://dl.doubtnut.com/l/_SftOEYHNSRQv

3. Thermite is a mixture of x parts of Fe;O3 and y parts of aluminium

powder, X, y respectively are

A 3,1

B.3,2

C.1,1

D.2,3

Answer: A

o Watch Video Solution

4. Which pair of ions cannot be seperated by H,.S in dil/HCI

A Bi3t, Sntt
B.Zn>", Cu?®"
C. AP N2t

D. Ni®t, Cu®*


https://dl.doubtnut.com/l/_I11OPguqvM3I
https://dl.doubtnut.com/l/_IrkKvVtWNDC8

Answer: C

° Watch Video Solution

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

A. AlCI;

B. Al,Cl

C. Al,Cly

D. Al(OH)Cl,

Answer: B

° Watch Video Solution

6. Corundum is an ore of


https://dl.doubtnut.com/l/_IrkKvVtWNDC8
https://dl.doubtnut.com/l/_33ybyOJ0b07T
https://dl.doubtnut.com/l/_BMiB5JPke0LR

A. Copper

B. Boran

C. Al

D. Na

Answer: C

o Watch Video Solution

7. Among the halides (a) BCl3 (b) AlCl3 (c) GaCls (d) InCl;

The order of decreasing Lewis acid character is

A.ab,cd

B.d,c,b,a

C.bd,ac

D.b,c,d,a

Answer: B



https://dl.doubtnut.com/l/_BMiB5JPke0LR
https://dl.doubtnut.com/l/_LmbJh2WMJTRm

| ° Watch Video Solution

8. Thermite is a mixture of Fe,O3 and

A. Zn powder

B. Na - metal

C. K - metal

D. Al - powder

Answer: D

° Watch Video Solution

9. Which of the following has large size

A Al

B. Al

C. APt


https://dl.doubtnut.com/l/_LmbJh2WMJTRm
https://dl.doubtnut.com/l/_mcSNbQB5005U
https://dl.doubtnut.com/l/_4QF1KpgYXMDi

D. AT

Answer: A

° Watch Video Solution

10. Which of the following not a Lewis cid

A SiFy

B. FeC’l3

C. BF;

D.CyH,

Answer: D

o Watch Video Solution

1. AlCly is


https://dl.doubtnut.com/l/_4QF1KpgYXMDi
https://dl.doubtnut.com/l/_fRWG054Hg6E0
https://dl.doubtnut.com/l/_9wOgXUA4h0x9

A. An hydrous and covalent

B. An hydrous and ionic

C. Covalent and basic

D. Co - ordinate and acidic

Answer: A

o Watch Video Solution

12. Aluminium react with Na;C'O5 to form

A Al(OH),
B. Al,O;
C. NaAl02

D. Al,CO4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_9wOgXUA4h0x9
https://dl.doubtnut.com/l/_ROipLDqIdpta

13. Aluminium react with concentrated HCl and concentrated NaOH to

liberated the gases respectively

A H2 and 02

B. 02 and H2

C. H2 and H2

D. Oy and O,

Answer: C

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - Il LECTURE SHEET (ADVANCED))

1. Aluminium exhibits diagonal relationship with

A C



https://dl.doubtnut.com/l/_ROipLDqIdpta
https://dl.doubtnut.com/l/_HqBXq9Li1sid
https://dl.doubtnut.com/l/_LO9GTLi6K7Xx

B.Si

C.Be

D. Ge

Answer: C

° Watch Video Solution

2. Electronic structure acquired by compounds of IlIA group elements in

bonding is

A. Doublet

B. Octet

C. Sextet

D. Super octet

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_LO9GTLi6K7Xx
https://dl.doubtnut.com/l/_JXDq5EekNt0K

3. Thallous chlorie is more stable than thallic chloride because of

A. more ionic character
B. Larger size of T1™" ion
C. High hydration energy of T1™" ion

D. Inertpair effect

Answer: D

o Watch Video Solution

4. Element with gaint co - valent structure is

A.B

B. Al

C.Ge

D. Tl


https://dl.doubtnut.com/l/_JXDq5EekNt0K
https://dl.doubtnut.com/l/_MUJvRqCekDAq
https://dl.doubtnut.com/l/_0TlpVFiAgl2m

Answer: A

° Watch Video Solution

5. Which of the following is used in high temperature thermometry ?

A.Na

B. Ga

C.Tl

D. Hg

Answer: B

° Watch Video Solution

6. The maximum co - valancy of aluminium is '6' where as that of boron is

'4' because


https://dl.doubtnut.com/l/_0TlpVFiAgl2m
https://dl.doubtnut.com/l/_HWk6QOnoidB8
https://dl.doubtnut.com/l/_u3qzQYy3UKpX

A.'Al' is more electropositive than boron

B. 'Al' can form a cation where as boron cannot

C.'Al' contains vacant 'd' orbitals in it's valance shell where as horon

does not

D.'Al' is a metal where as boron is a non - metal

Answer: C

o Watch Video Solution

7. Which element reacts with acids as well as alkalies.

A Mg

B. Si

C.Al

D.'Cu'

Answer: C


https://dl.doubtnut.com/l/_u3qzQYy3UKpX
https://dl.doubtnut.com/l/_Xfy1qqPao1Kg

° Watch Video Solution

8. Which statements are correct.
(1) I.P of 'Ga' is greater than 'Al'
(2) I.P of 'B' is greater than 'Al'
(3) ILP. of 'TI" is greater than 'In’
(4) I.P of 'Ga' is greater than 'In'
A.3,4
B.1,2,3,4

C.4 only

D.1,2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Xfy1qqPao1Kg
https://dl.doubtnut.com/l/_8jCY5n2yK3qL

9. The electrical conductivity of aluminium is twice that of copper on the
basis of

A. weight to volume bais

B. weight to weight basis

C. volume to volume basis

D. none of these

Answer: B

o Watch Video Solution

10."Al' and its alloy can be given shapes of

A. pipes

B. tubes

C.nods

D. All the above


https://dl.doubtnut.com/l/_3S2GABzu9XOu
https://dl.doubtnut.com/l/_voYNt5AtCjeC

Answer: D

° Watch Video Solution

11. Which of the following minerals contain aluminium ?

A. Fluorspar

B. Feldopar

C. Mica

D. Carborundum

Answer: B::C

° Watch Video Solution

12. Aluminium becomes passive in

A.conc. HNO;


https://dl.doubtnut.com/l/_voYNt5AtCjeC
https://dl.doubtnut.com/l/_RgBYwnNiDOqI
https://dl.doubtnut.com/l/_XmxeVpTeED78

B. H20T04

C.HClO4

D. conc. HCl

Answer: A::B::C

° Watch Video Solution

13. The chief impurity not present in bauxite is

A. 510,

B. F€203

C. K550,

D. NaF

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_XmxeVpTeED78
https://dl.doubtnut.com/l/_9agcwG6k4n9U
https://dl.doubtnut.com/l/_QVaNMx7MsvVl

14. AlICl3 is an electron deficient compound but AlF3 is due to

A. Atomic size of F is smaller than Cl, which makes AlF; more covalent
B. AlCl3 is a covalent compound while AlFj is an ionic
C.Alin AlCls is sp® hybridised but in AlF;, Al is sp® hybridised

D. AlClj; is exists in dimer but AlF3 does not

Answer: A::C::D

o Watch Video Solution

15. Which of the following element donot form carbide

A.B

B. Al

C.In

D. Ga


https://dl.doubtnut.com/l/_QVaNMx7MsvVl
https://dl.doubtnut.com/l/_GKTH6FZJQafi

Answer: C::D

° Watch Video Solution

16. Alg(504)3 + NH4OH — X, Xis

A. a white gelatinous precipitate
B. In soluble in excess of NH,OH
C.soluble in excess of NaOH

D. amphoteric in nature

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

° Watch Video Solution

17. An inorganic compound (A) shows the following reactions. It is white
solid and exits as dimer

(i) gives fumes of (B) with much wet air


https://dl.doubtnut.com/l/_GKTH6FZJQafi
https://dl.doubtnut.com/l/_hRcitfHts9XY
https://dl.doubtnut.com/l/_yPUfH8e6AQIq

(ii) It sublimes on 180° C' turns forms monomer if heated to 400° C
(iii) Its aqueous solution turns blue litmus to red
(iv) Adition of NH4OH and NaOH seperately to a solution of (A) gives
white precipitate which is however soluble in excess of NaOH
A may be
A. AlCI,
B. Al20l6(s)

C. AIF;

Answer: A

o Watch Video Solution

18. An inorganic compound (A) shows the following reactions. It is white
solid and exits as dimer
(i) gives fumes of (B) with much wet air

(i) It sublimes on 180° C turns forms monomer if heated to 400° C


https://dl.doubtnut.com/l/_yPUfH8e6AQIq
https://dl.doubtnut.com/l/_fmCWqmaPp8AY

(iii) Its aqueous solution turns blue litmus to red
(iv) Adition of NH4OH and NaOH seperately to a solution of (A) gives
white precipitate which is however soluble in excess of NaOH
B may be
A . Cly
B. I,

C. HCI

D. HF

Answer: C

o Watch Video Solution

Column - I Column - II
(A) Corundum (P) Ca,BsO11.5H50
(B) Cryolite (Q) Al,05.2H,0
19. (C) Potashalum (R) Sodium aluminium fluoride
(D) Colemanite (S) Al,O;3
(E) Bauxite (T) NayB,0;.10H,0
(F) Borax (U) K3S0,. Aly(S50,),.24H,0



https://dl.doubtnut.com/l/_fmCWqmaPp8AY
https://dl.doubtnut.com/l/_Vr66A9XVDxzP

| ¥ Vvatch Video Solution |

20. How many of the following show borax bead test B, Be, Mg, Cu, Fe, Cr,

Co, Mn, Ni

° Watch Video Solution

21. Al[BH,|, contains how many 3 centered —2e ™~ bonds.

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (PRACTICE SHEET (ADVANCED))

1. Aqueous solution of H3BOs is treated with salicyclic acid which of the

following are incorrect ?

A. No product is formed because both are acids.

B. Product is formed 4 - co - ordinate complex and optically resoluable


https://dl.doubtnut.com/l/_Vr66A9XVDxzP
https://dl.doubtnut.com/l/_IOrITvQN4SBI
https://dl.doubtnut.com/l/_xA4vioX50uj3
https://dl.doubtnut.com/l/_Y0JJyhOH8LEg

C. Like organic benzene, borazine does not give addition product

D. Products are formed 4 - co - ordinate complex and optically not

resolable

Answer: A::C::D

o Watch Video Solution

2. Pick out correct statements regarding orystalline form of boran

A. All allotropic forms of boran contais is icosahedral units with boran

atoms at all 12 corners.

B.In Bjy units each boran atoms is bonded to five boran atoms as a

distance of 1.77A

C.a - rhombohedral form of boran consists of layers of icosahedra

linked with in each layer by three centre B-B bonds and between

layers B-B bonds


https://dl.doubtnut.com/l/_Y0JJyhOH8LEg
https://dl.doubtnut.com/l/_zuGypyvM0WdQ

D.B - rhombohedral form consists of 12B;, icosahedra arranged

icoshedral about central By, unit (312(312)12)

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

o Watch Video Solution

3. Regarding Boricacid, which of the following statements is correct ?

A. Boric acid has layered lattle structure

B. When excess of boricacid is added to a solution of acidic KHF5,
the solution becomes alkaline

C. Boric acid on heating at 160° forms pysoboric acid

D. Boric acid is quite good lubricant

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_zuGypyvM0WdQ
https://dl.doubtnut.com/l/_ibXJ9zii18WH
https://dl.doubtnut.com/l/_WuRpMQDfZVcH

4. Which of the following statement are correct ?

A.Boran is used cleaning metals

B. Al,O3 is amphoteric white B,O3 is acidic

C. Boric acid on heating with Cuo gives metaborate and boran bead

test

D. Boran nitride is inorganic graphite

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

° Watch Video Solution

5. Which of the following statement is correct ?

A. a)Tri methyl boran is a weak Lewi's acid compared to boran halides

B. b)CO forms stable adduct with diborane than with BF}


https://dl.doubtnut.com/l/_WuRpMQDfZVcH
https://dl.doubtnut.com/l/_4FDPdbICtuOt

C.o)TlI; when added to ageous sodium hydroxide give Tl,03
percipitate

D. d)If Kl is added to T'lI3 the compound formed K[T'l] contants

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

° Watch Video Solution

6. Al2(504)3 + NH4OH — X, Xis

A. a white gelatinous preciptate
B. insoluble in excess of NH,OH
C.soluble in excess of NaOH

D. amphoteric in nature

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

° Watch Video Solution



https://dl.doubtnut.com/l/_4FDPdbICtuOt
https://dl.doubtnut.com/l/_yam9irNcdcc7
https://dl.doubtnut.com/l/_v5VVGEdjbQV1

7. Among the following statements the correct are :

A. The increasing Lewi's acidity is BF3 < BCl3 < AlCl;

B.When BF;. N(CHj), reacts with BCl3 the product formed is
BCl;. N(CHj3),

C.When BHj3.CO reacts with BBrs the product formed is
BBr;. CO

D. BF5 is formed by the reaction of ByO3 with CaF, and conc.

H,50,

Answer: A::B::D

o Watch Video Solution

8. Which of the following statements are correct ?


https://dl.doubtnut.com/l/_v5VVGEdjbQV1
https://dl.doubtnut.com/l/_AGpDrhC9Eo2P

A.When BFj is treated with excess of NaF in acidic aqueous solution
gives NaBF}

B.When BCI; is treated with excess of NaCl in acidic aqueous
solution gives H3 BO5

C.When BBrj is treated with NH(CHj3), in a hydrocarbon solvent
gives B[N(C’H3)2}3

D. When By Hj; is treated with BeH, he product formed is Be(BH,),

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

o Watch Video Solution

9. Which of the following are incorrect statements ?

A. BHj; is stable compound

B. Boran hydrides readily hydrolysed

C. Boran hydrides are formed by the reaction of Mg3 B,


https://dl.doubtnut.com/l/_AGpDrhC9Eo2P
https://dl.doubtnut.com/l/_KFN09PvWvT2u

D. All B-H bonds in By Hg are equal

Answer: A::D

o Watch Video Solution

10. Borax is NasB;,07;.10H,0 consider the following statements about

boran

A. 2 boran atoms have 4 B - O bonds where as other two have 3B -0

bonds

B. Each boran has one OH - group

C. It is a salt of tetro boric acid

D. It is a cyclic meta borate havinf two six membered rings.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_KFN09PvWvT2u
https://dl.doubtnut.com/l/_IEpHGauVm2LL
https://dl.doubtnut.com/l/_GGaZ15eoJcOA

11. Which of the following acts as Lewis acid ?

A. BB’I"3
B. BF,
C. BCl;

D.[BH,]

Answer: A::B::C

° Watch Video Solution

12. Boran Nitride is not isoelectronic with ?

A. O,

B. N,

C.B,

D. O,


https://dl.doubtnut.com/l/_GGaZ15eoJcOA
https://dl.doubtnut.com/l/_tVOxisbMqEQZ

Answer: B::C::D

° Watch Video Solution

13. Which one of the following is hardest compound of the following.

A. Boran carbide

B. Boran nitride

C. Magnesium bromide

D. Sillicon boride

Answer: A

° Watch Video Solution

14.Borax bead test is not given by

A. Copper salts


https://dl.doubtnut.com/l/_tVOxisbMqEQZ
https://dl.doubtnut.com/l/_dmWsH57bSvGu
https://dl.doubtnut.com/l/_OPipsScOPo4f

B. Cobalts salts

C. Nickel salts

D. Aluminium salts

Answer: A::B::C

° Watch Video Solution

15. Which of the following pair contains with same structures.

A. Borazine & Benzene

B. Biborane & Hydrazine

C.NaCl & NFO

D. Grphite & Boran nitride

Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_OPipsScOPo4f
https://dl.doubtnut.com/l/_fWYiLMgiY5Yh
https://dl.doubtnut.com/l/_8nVxjopgQP95

16. Diborane is simplest and most familiar hydride of boton. Its chemical
formula is ByHg. Comparing with ethane, diborane is regarded as
electron deficient molecule. In the excited state boron of diborane
undergoes sp® hybridisation. Bonding in doborane is described as
tricentric two electron bonding.

Number of empty sp® hybrid orbitals of each "B" atom in By H

Each B contains one sp® vacant hybrid orbital

Al
B.2
C.3

D.4

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_8nVxjopgQP95

17. Diborane is simplest and most familiar hydride of boton. Its chemical
formula is ByHg. Comparing with ethane, diborane is regarded as
electron deficient molecule. In the excited state boron of diborane
undergoes sp® hybridisation. Bonding in doborane is described as
tricentric two electron bonding.

Structure of — BH, group is

A. linear
B. planar
C. tetrahedral

D. octahedral

Answer: B

o Watch Video Solution

18. The number of atoms involved in bridged bonds in one diborane

molecule is


https://dl.doubtnut.com/l/_Y6lF2a9vI9Gc
https://dl.doubtnut.com/l/_H6ZMzVpBTUET

A2

B.3

C.4

D.6

Answer: C

o Watch Video Solution

19. Group 13 of periodic table consists of boron or aluminium family.
Boron being the first member, shows anomalous behaviour due to its
small size and high nuclear charge/size ratiom high electrone gastivity
and non availability of d-electrons. All the group 13 members forms
hydrides, hydroxides, halides showing +3 covalency, however boron forms
electron deficient species.

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

(1) Both B and Al forms anionic hydrides

(I1) Both form alkaline hydroxide of formula M(OH),


https://dl.doubtnut.com/l/_H6ZMzVpBTUET
https://dl.doubtnut.com/l/_jpdPZxkfLk35

(Ill) Both B and Al forms a series of polymeric hydrides

(IV) Both forms monoeric halides M X3

AlLIV
B.L 1L, 1
C.IL, 1
D.1, I, IV
Answer: A

o Watch Video Solution

20. Group 13 of periodic table consists of boron or aluminium family.
Boron being the first member, shows anomalous behaviour due to its
small size and high nuclear charge/size ratiom high electrone gastivity
and non availability of d-electrons. All the group 13 members forms
hydrides, hydroxides, halides showing +3 covalency, however boron forms
electron deficient species.

Which one is not correct chemical change ?


https://dl.doubtnut.com/l/_jpdPZxkfLk35
https://dl.doubtnut.com/l/_4sOulNR7juYT

A H3BO; + 3NaOH — Nay,BOj; + 3H,0

2B, Hg + 3AICI; + 3LiCl

450 K
D. 3BQH6 + 6NH3 e 2B3N3H6 + 12H2

Answer: A

o Watch Video Solution

Column - I
(A) Boricacid (P)
(B) Kernite (Q)
21. (C) Feldspar (R)
(D) Mica (S)
(E) Kadonite (7))
(F) Diaspar (U)

Column - IT
Nay[B4O5(OH) ]
K,0.3A1,05.65105.2H,0
Aly03.25105.2H50

K AlSi304

H;BO;

Al,O3H50

o Watch Video Solution



https://dl.doubtnut.com/l/_4sOulNR7juYT
https://dl.doubtnut.com/l/_1j8IZUck88cG

22. Number of moles of OH ~ produced by dissolving 1 mole of B(OH),

in water ?

o Watch Video Solution

23. Number of tetrahydral boran atoms in peroxoborate.

o Watch Video Solution

24.Number of t 3c - 2e bonds (hydrogen bridges) in Be(BeHy), is

o Watch Video Solution

LECTURE SHEET (Straight Objective Type Questions

1. The order of abundance of IlIA group elements is



https://dl.doubtnut.com/l/_PSTUvzdxi0xl
https://dl.doubtnut.com/l/_GoZjl0f3XO8F
https://dl.doubtnut.com/l/_HTAyeznXhGwm
https://dl.doubtnut.com/l/_93y7DJaPpDeR

AAl>Ga>B>TI >1In

B.B>Ga>Al>1n > TI

CB>Al>Ga< In >TIi

D.Al > Ga >Tl > B >1In

Answer: A

° Watch Video Solution

2.+ 1 oxidation state is stable for the element

A B

B. Al

C.Ga

D.TI

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_93y7DJaPpDeR
https://dl.doubtnut.com/l/_pBnmLUHxkfSO

3. Among the Il A group elements, the difference in the atomic radius is

large in between

A. Aluminium and Boron

B. Gallium and Aluminium

C. Thallium and Indium

D. Gallium and Indium

Answer: A

o Watch Video Solution

4, Which element can not form a cation ?

A Al

B.B

C.GCs


https://dl.doubtnut.com/l/_pBnmLUHxkfSO
https://dl.doubtnut.com/l/_kbZogERZlUr5
https://dl.doubtnut.com/l/_P1DFOrfHhA0C

D. Bi

Answer: B

° Watch Video Solution

5. Which of the following pair of elements have same atomic radius

A.BAl

B. Al,Ga

C.Ga,ln

D.In,TI

Answer: B

° Watch Video Solution

6. The nature of ByOs is


https://dl.doubtnut.com/l/_P1DFOrfHhA0C
https://dl.doubtnut.com/l/_SW8rYHLR4SZP
https://dl.doubtnut.com/l/_c7Q9oxfZsZpz

A. Neutral

B. Amphoteric

C. Acidic

D. Basic

Answer: C

o Watch Video Solution

7. When KBr is treated with conc. H,S0, reddish-brown gas is evolved.

The gas is

A B203

B. SO,

C. O,

D. SO;

Answer: B



https://dl.doubtnut.com/l/_c7Q9oxfZsZpz
https://dl.doubtnut.com/l/_YhNAJtb7pF6F

| ° Watch Video Solution

8.Borax glass is a mixture of

A. NCLBOg + 3203

B. NagB402 -+ 3205

C. H2B4O7 + 3203

D. NazBO7 + ].OHzO + 3203

Answer: A

° Watch Video Solution

9. On strong heating Boric acid gives

A.B

B. By Hj

C. 3203


https://dl.doubtnut.com/l/_YhNAJtb7pF6F
https://dl.doubtnut.com/l/_gnlD9QCqn9RD
https://dl.doubtnut.com/l/_ZDCSkMKV8PHL

D. BO,

Answer: C

° Watch Video Solution

10. Glassy bead is obtained by heating

A. Na2B4O710H20

B. H3BO;

C. BoHj

D. Ca236011

Answer: A

° Watch Video Solution

1. The H-B - H bridged angle in diborane is


https://dl.doubtnut.com/l/_ZDCSkMKV8PHL
https://dl.doubtnut.com/l/_h4IhauyXZLrB
https://dl.doubtnut.com/l/_x48qta1dCBHC

A.121.5°

B.97°

C.119°

D.133°

Answer: B

o Watch Video Solution

12. The bonds not presnt in diborane is

A.B-H

B.B-H-B

C.B-B

D.H-B-H

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_x48qta1dCBHC
https://dl.doubtnut.com/l/_f2aE6e0sKmHZ

13. Which of the following does not react with diborane

A.Cl,

B. B7’2

C.I,

D. H,O

Answer: C

° Watch Video Solution

14. Diborane reacts with carbon monoxide to form

A.BH;CO

B. B3 N3 Hy

C. H;BO;


https://dl.doubtnut.com/l/_f2aE6e0sKmHZ
https://dl.doubtnut.com/l/_3l2Z0gxM2ca0
https://dl.doubtnut.com/l/_2U13la9b9WB7

D. BQCQHQ

Answer: A

° Watch Video Solution

15. Diborane on hydrolysis gives

A BC;
B. H3B0;
C. HNO,

D. B3 N3 Hy

Answer: B

o Watch Video Solution

LECTURE SHEET (More than One correct answer Type Questions)


https://dl.doubtnut.com/l/_2U13la9b9WB7
https://dl.doubtnut.com/l/_aQ8HthWb1kvO
https://dl.doubtnut.com/l/_eQUFQwS8niuE

1. Stability of monovalent and trivalent cations of Ga. In lie the following

sequence

AGa*t <In®t > TPt

B.Ga*t > In®*t > TP+

C.TI® > In® > Ga®

D.Ga® > In® > TI®

Answer: B::C

o Watch Video Solution

2. Which of the following minerals contain aluminium ?

A. Fluorspar

B. Feldspar

C. Mica

D. Carborundum


https://dl.doubtnut.com/l/_eQUFQwS8niuE
https://dl.doubtnut.com/l/_UwMocC1a8wl6

Answer: B::C

° Watch Video Solution

3. When metal carbides react with H,O, the correct equations are

A Al403 + H,O —- CH =CH

B.CaC5 + H,O —- CH = CH

C. Mg203 + HyO — CH3C =CH

D. 3620 + H2O — CH4

Answer: B::C::D

° Watch Video Solution

4. Which of the following statements are true for H3BO5 ?

A. It is mainly monobasic acid and a Lewis acid


https://dl.doubtnut.com/l/_UwMocC1a8wl6
https://dl.doubtnut.com/l/_t0KcdcdYbyzm
https://dl.doubtnut.com/l/_nggaIl9J7qWv

B. It does not act as a proton donor but acts as an acid by accepting

hydroxyl ions

C.It has layer struture in which BOj3 units are joined by hydrogen

bonds

D. It is obtained by treating borax with conc. H,SO,

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

o Watch Video Solution

5. Which of the following statements(s) is/are correct regarding the
structure of borax ?

A. Number of B - B bonds are zero

B. Hybridization of each boron atom is sp®

C. Number of B - O bonds are five

D. Borax contain two different types of B - O bonds


https://dl.doubtnut.com/l/_nggaIl9J7qWv
https://dl.doubtnut.com/l/_bQg2ErcSFypH

Answer: A::C::D

° Watch Video Solution

LECTURE SHEET (Linked Comprehension Type Questions)

NHOTPROL Sy S,

CH My Be
On the basis of reaction sequence given above, answer the following
Ais

A. B3N3H3Cl

B. B3 N3 Hg

C. B3N, H3(CHj),

D.(BN),

Answer: A

| ° Wiak A \itdAAaA CAlLiikiAan


https://dl.doubtnut.com/l/_bQg2ErcSFypH
https://dl.doubtnut.com/l/_vvDhi4l9WzYu

| & AAA-LASI R ER LAY Ar*iVIL"1LYiN]

NHCLeBel ooy 28 g ¢
S

2. LR " T

On the basis of reaction sequence given above, answer the following
Bis

B. B3 N3 Hy

C. B3N, H3(CHs),

D. Inorganic graphite

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_vvDhi4l9WzYu
https://dl.doubtnut.com/l/_qi6rWQ3zbKbu

NH,Cl+ BC, — St -+T B i

CH MgBr
On the basis of reaction sequence given above, answer the following
Cis
A. BsN3H3C'l3
B. B3 N3 Hg
C. B3N2H3(CH3),

D. BoHg

Answer: C

o Watch Video Solution

4. An inorganic compound (A) shows the following reactions. It is white
solid and exits as dimer

(i) gives fumes of (B) with much wet air


https://dl.doubtnut.com/l/_BcTqacKw5y6I
https://dl.doubtnut.com/l/_xjmPsB3rrpDY

(ii) It sublimes on 180° C turns forms monomer if heated to 400° C
(iii) Its aqueous solution turns blue litmus to red
(iv) Adition of NH4OH and NaOH seperately to a solution of (A) gives
white precipitate which is however soluble in excess of NaOH
B may be
A. AlCl,
B. Al,Clg )

C. AlF,

Answer: A

o Watch Video Solution

5. An inorganic compound (A) shows the following reactions. It is white
solid and exits as dimer
(i) gives fumes of (B) with much wet air

(i) It sublimes on 180° C turns forms monomer if heated to 400° C


https://dl.doubtnut.com/l/_xjmPsB3rrpDY
https://dl.doubtnut.com/l/_hAibYjPkchYx

(iii) Its aqueous solution turns blue litmus to red
(iv) Adition of NH,OH and NaOH seperately to a solution of (A) gives
white precipitate which is however soluble in excess of NaOH
B may be
A Cl,
B. F}

C. Hdl

D. HF

Answer: C

° Watch Video Solution

LECTURE SHEET (Integer Type Questions)

1. How many of the following are non - metals B, Al, Ga, In, T, C, Si, Ge, Sn,

Pb.



https://dl.doubtnut.com/l/_hAibYjPkchYx
https://dl.doubtnut.com/l/_6g1x2OQJ99qm

L T vvaldil vidcoO o01ution J

2.

60°C A A
Na2B4O7. XHQO — NCI,QB407. YHQO — NCLQB407. ZHQO — BQOg

(Swollen white mass ) ( Glassy mass)

,then the valsue of (z — y + 2) is

° Watch Video Solution

3. How many moles of hydrochloric acid react with one mole of borax to

convert all boranes to boric acid.

° Watch Video Solution

4. In the borax compound, if the (a) Number of B - O - B bonds is 'x', (b)
Number of B - B bonds is 'y, (c ) Number of sp? hybridised 'B' atoms is 'Z'

then calculate the value of (z + y + 2). (z + y + 2)

° Watch Video Solution



https://dl.doubtnut.com/l/_6g1x2OQJ99qm
https://dl.doubtnut.com/l/_uBdSYvON4PAR
https://dl.doubtnut.com/l/_uK4hdmo3MUiL
https://dl.doubtnut.com/l/_W2m5vmgVIgG1

5. How many of the following show borax bead test B, Be, Mg, Cu, Fe, Cr,

Co, Mn, Ni

o Watch Video Solution

PRACTICE SHEET (LEVEL - 1) (Straight Objective Type Questions )

1. Thallium shows different oxidation states because

A. It is transition element

B. Of inert pair effect

C. Of its amphoteric character

D. Of its higher reactivity

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_9xm1BJWZtfii
https://dl.doubtnut.com/l/_qa7PGMaDteB2
https://dl.doubtnut.com/l/_1bSl8zFusCzG

2. Which of the following is used in high temperature thermometry ?

A.Na

B. Ga

C.Tl

D.Hg

Answer: B

o Watch Video Solution

3.The electropositive character increases from B to Al and then decreases

from Al to Tl because of

A. Increase in the size of the elements

B. Decrease in the ionization energy of the elements

C. Decrease in the electronegativity of the elements


https://dl.doubtnut.com/l/_1bSl8zFusCzG
https://dl.doubtnut.com/l/_QgOgSRg4J5c6

D. Ineffective shielding of the nuclear charge by d - electrons in the

case of Ga, In and Tl

Answer: D

° Watch Video Solution

4.111 A group element with highest density is

A.B

B. Al

C.In

D.Tl

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_QgOgSRg4J5c6
https://dl.doubtnut.com/l/_TQI932iGH0ah

5. Electronegativity is least for

AT

B. Al

C.Ga

D.B

Answer: A

o Watch Video Solution

6. The hybridisation of boron in ortho boric acid is


https://dl.doubtnut.com/l/_MM5ta1B9HCov
https://dl.doubtnut.com/l/_DKMlkepzevh3

Answer: B

° Watch Video Solution

7.Boric acid (H3BOs3) has

A. Trigonal structure

B. Tetrahedral structure

C. Layer structure, , in which BOj units are linked by oxygen

D. Layer structure, in which planar BOj3 units are linked by hydrogen

bonding

Answer: D

o Watch Video Solution

8. Boric acid is polymer due to


https://dl.doubtnut.com/l/_DKMlkepzevh3
https://dl.doubtnut.com/l/_WgbqtApeB81f
https://dl.doubtnut.com/l/_47XqluDYCH6K

A. its acidic nature

B. the presence of hydrogen bonds

C. its mono basic nature

D. its geometry

Answer: D

o Watch Video Solution

9. Least basic among the following is

A. InOH
B. TIOH
C. B(OH),

D. Al(OH),Al(OH3)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_47XqluDYCH6K
https://dl.doubtnut.com/l/_GShBV7nQaNvF

Red heat ) . .
10. H3BO3; —— — X.'X'in the reaction is

A H,B,0,

B. HNO,

C. BQO3

D.B

Answer: C

° Watch Video Solution

11. Which of the following does not exist ?

A.BF,
B. BF; NH;

C.BF}~


https://dl.doubtnut.com/l/_GShBV7nQaNvF
https://dl.doubtnut.com/l/_vDEGeccqNNN3
https://dl.doubtnut.com/l/_275WFKVs4VK9

D. B, H

Answer: C

° Watch Video Solution

12. The following has a potential to be used as a rocket fuel

A.(CN),

B. By Hj

C.NH, — NH,

D. CQH(;

Answer: B

o Watch Video Solution

13. The number of 3 centered, 2 electron bonds in doborane is


https://dl.doubtnut.com/l/_275WFKVs4VK9
https://dl.doubtnut.com/l/_3eWnGb58679R
https://dl.doubtnut.com/l/_4ycqLZZStXHs

A2

B.4

C.3

D.6

Answer: A

o Watch Video Solution

14. The non planar molecule among the following is

A ByHj

B. 02H4

C. C6H6

D. BCl;

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4ycqLZZStXHs
https://dl.doubtnut.com/l/_rlVhUG3NwgNf

15. Methylation of diborane gives [Me = methyl group]
A. B2(M€)6
B. BoH(Me),
C. BQHQ(M6)4

D. All the above

Answer: C

o Watch Video Solution

PRACTICE SHEET (LEVEL - Il) (Straight Objective Type Questions )

1. Which of the following is not a Lewis acid ?

A AlCI

B. SnCl,


https://dl.doubtnut.com/l/_rlVhUG3NwgNf
https://dl.doubtnut.com/l/_67h7CxyHQCVg
https://dl.doubtnut.com/l/_XNF4zHQqq9aS

C. F60l3

D. AlCl3.6H,O

Answer: D

° Watch Video Solution

2. The correct order of melting points of IllA group elements is

A.B> Al >TIl > In > Ga

B.B> Al > GA > In > TI

C.B> Al >Tl> Ga > In

D.B> Al > In > Tl > Ga

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_XNF4zHQqq9aS
https://dl.doubtnut.com/l/_hugACShy2Mwh

3. NayB4;07.10H50 can also be represented as

A. Nay[B,O5(OH),|.8H,0
B. 2NCLBO2 NCLQB203.10H20
C. Na2 |:B4(H20)4 07:| 6H2O

D. All the above

Answer: A

o Watch Video Solution

120°C
4. BoHg + NH; —— X.Where X is

A [BHy(NHy),] " [BH,]~
8. [BHy(NH;),) " [BH;)~
C.(BH,)" [BHy(NH,),]

D.(BH;) " [BH3(NHs),|


https://dl.doubtnut.com/l/_bwziKgB92HGx
https://dl.doubtnut.com/l/_Dd7CLyoa3ZOn

Answer: A

° Watch Video Solution

5.Diaspore is

A. Al Oy

B. Al,O3H,0

C. Al,03.3H,0

D. Al,O3.4H,0

Answer: B

° Watch Video Solution

6. Dihydrate of alumina is called

A. Diaspore


https://dl.doubtnut.com/l/_Dd7CLyoa3ZOn
https://dl.doubtnut.com/l/_cXz7pFPPV6nK
https://dl.doubtnut.com/l/_67Q9fcw3yn7E

B. Cryolite

C. Bauxite

D. Gypsum

Answer: C

° Watch Video Solution

7.Regarding 'Al' the wrong statement is

A. It reacts with both acids and bases

B. Its maximum covalency is '6'

C. It is strong reducing agent

D. It becomes passive with Conc. HCI

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_67Q9fcw3yn7E
https://dl.doubtnut.com/l/_G19qiuZztlFk
https://dl.doubtnut.com/l/_JQ8oFFgqxj7I

8. The gas liberated when aluminium reacts with conc. H, SOy is

A Hy,S

B. O,

C. SO,

D. H,

Answer: C

° Watch Video Solution

9.In Al,Clg, the covalency of aluminium is

A 6

B.4

C.3

D. 2


https://dl.doubtnut.com/l/_JQ8oFFgqxj7I
https://dl.doubtnut.com/l/_dTRQrtFW3Xwm

Answer: B

° Watch Video Solution

10. The number of electrons shared between the two Boron atoms

directly in the formation of bonds in diborane molecule

A4

B.2

C.o0

D.8

Answer: C

° Watch Video Solution

11. Which of the following is not correct ?


https://dl.doubtnut.com/l/_dTRQrtFW3Xwm
https://dl.doubtnut.com/l/_u2LOQaHR8uqc
https://dl.doubtnut.com/l/_7262wbfJsHCr

A. Anhydrous AlCl; exists are Al,Clg

B. Anhydrous AlC!3 sublimes an heating

C. Anhydrous AlCl3 fumes in air

D. Anhydrous AlCI;3 is ionic

Answer: D

o Watch Video Solution

12. An aqueous solution of alum is

A. Acidic

B. Basic

C. Neutral

D. Amphoteric

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_7262wbfJsHCr
https://dl.doubtnut.com/l/_yXa1YADBojYT

13. All alums

A. Contain same ions

B. Have similar crystaly structure

C. Contain same atoms

D. Have the same molecular weight

Answer: B

o Watch Video Solution

.HCl | 160°C
14. Nay,B,0;.10H;0 e A > B.Compound 'B' is

A. H,B,0;

C. H;BO;


https://dl.doubtnut.com/l/_yXa1YADBojYT
https://dl.doubtnut.com/l/_JJR4jVwtZR5M
https://dl.doubtnut.com/l/_zlcopfXSGO8l

D. HBO,

Answer: A

° Watch Video Solution

15. Indium and thallium of IIl A group have nearly similar atomic radii due

to poor screening effect shown by f-electrons in the

A. Penultimate shell of thallium

B. Anti penultimate shell of indium

C. Anti penultimate shell of thallium

D. Penultimate shell of indium

Answer: C

° Watch Video Solution

PRACTICE SHEET (LEVEL - Il) (More than One correct answer Type Questions)



https://dl.doubtnut.com/l/_zlcopfXSGO8l
https://dl.doubtnut.com/l/_sFpvGILmYspV

1. Select the correct statements about diborane

A. B5 Hg has three centre two electron bond
B. Each boron atom lies in sp® hybrid state
C.H,...... B...... H,; bond angle is 122°

D. All hydrogens is By Hg lie in the same plane

Answer: A::B::C

o Watch Video Solution

2. Al2(504)3 + NH4OH — X, Xis

A. a white gelatinous precipate
B. insolunle in excess of NH,OH
C.soluble in excess of NaOH

D. amphoteric in nature


https://dl.doubtnut.com/l/_KRWcvooPqlzG
https://dl.doubtnut.com/l/_kdWZJIM0KB0A

Answer: A::B::C

o Watch Video Solution

3. Al and Ga have nearly the same covalent radius, incorrect reason is

A. Greater shielding effect of s-electrons of Ga atoms

B. Poor shielding effect of s-electrons of Ga atoms

C. Poor shielding effect of d-electrons of Ga atoms

D. Greater shileding effect of d-electrons of Ga atoms

Answer: A::B::D

o Watch Video Solution

4. Borazine is called 'inorganic benzene' in view of its ring structure with
alternate BH and NH groups. Which of the following statements is correct

about borazine ?


https://dl.doubtnut.com/l/_kdWZJIM0KB0A
https://dl.doubtnut.com/l/_LoQdSiVJT3QK
https://dl.doubtnut.com/l/_ecrEQFbYSvvb

A.Each B and N atom is sp? hybridized
B. Borazine satisfies the (4n+2) Huckel's rule
C. Organic benzene, borazine both does not posses polar bonds

D. Borazine is isoelectronic with benzene

Answer: A::B::D

o Watch Video Solution

5. In which of the following molecules, vacant orbitals take part in

hybridization ?

A. By H

B. Al,Clg

C. H;PO;

D. H; BO;

Answer: A::B



https://dl.doubtnut.com/l/_ecrEQFbYSvvb
https://dl.doubtnut.com/l/_CPOCCOBkaguf

| ° Watch Video Solution J

PRACTICE SHEET (LEVEL - Il) (Linked Comprehension Type Questions)

1. Boric acid B(OH), is weak monobasic acid reacts with alkali to form

borates. The most common borate of boric acid is borax represented as
Na, (B4O5(OH)4'8H20 which is made up of two tetrahedral and two
triangular units. On dissolution in water, these tetrahedral and triangular
units are seperated. Borax is useful primary standard for titra tion
against acids
The number of B - O - B linkage in borax is/are

A.2

B.5

C.4

D.6

Answer: B



https://dl.doubtnut.com/l/_CPOCCOBkaguf
https://dl.doubtnut.com/l/_P70r35AFLpAI

0 Watch Video Solution

2. Boric acid B(OH), is weak monobasic acid reacts with alkali to form
borates. The most common borate of boric acid is borax represented as
Na, (B4O5(OH)4).8H20 which is made up of two tetrahedral and two
triangular units. On dissolution in water, these tetrahedral and triangular
units are sepeated. Borax is useful primary standard for titra tion against
acids.

Oxidation state of boron atom in borax is / are

A.+3only
B. three atoms +3 and one atom +2
C.+2only

D. two atoms +3 and two atoms +4

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_P70r35AFLpAI
https://dl.doubtnut.com/l/_2UfxotUrsCFh
https://dl.doubtnut.com/l/_vRUzWypTo0J4

3. Boron reacts with oxygen at 700° C to give (A). Compound (A) reacts
with carbon and dry chlorine to give (B) an carbon monoxide. (B) on
reduction with LiAlH, gives (C ) along with LiCl and AICls;. (C ) on
reaction with ammonia at 200° C gives (D).
In compound (B) :

A.Boron is sp? hybridised

B. B is triangular planar molecule

C. It is a Lewis base

D. Dimer

Answer: A::B

o Watch Video Solution

4. Boron reacts with oxygen at 700° C to give (A). Compound (A) reacts
with carbon and dry chlorine to give (B) an carbon monoxide. (B) on

reduction with LiAlH, gives (C ) along with LiCl and AICIls;. (C ) on


https://dl.doubtnut.com/l/_vRUzWypTo0J4
https://dl.doubtnut.com/l/_acmHfgZwVZtT

reaction with ammonia at 200° C gives (D).

Compound (C) is

A. an electron - deficient compound

B. cation (3¢, 2e) bond

C. has ethane like structure

D. an ionic compound

Answer: A::B

o Watch Video Solution

5. Boron reacts with oxygen at 700° C' to give (A). Compound (A) reacts
with carbon and dry chlorine to give (B) an carbon monoxide. (B) on
reduction with LiAlH, gives (C ) along with LiCl and AICls;. (C ) on
reaction with ammonia at 200° C gives (D).

Compound (D) has B in hybridised state

A.sp


https://dl.doubtnut.com/l/_acmHfgZwVZtT
https://dl.doubtnut.com/l/_MVJ0QpLZt8Ee

Answer: B

o Watch Video Solution

PRACTICE SHEET (LEVEL - ll) (Matrix Matching Type Questions)

Column - | Column - 1
A) Corundum Py Ca,B, 0, SH,0
B Cryolite 0 AlLO, IH,O
') Potash alum R} Sedium alumimum {luoride
D) Colemanile 5) AlLO,
E) Bauxite T) Na,B,0, 10H,0
F) Borax Uy K. 50, Al (S0, ), 24H,0

1.

° Watch Video Solution



https://dl.doubtnut.com/l/_MVJ0QpLZt8Ee
https://dl.doubtnut.com/l/_yaOObhzS8a9d

Column - 1 Column - 1l

Al H BO, P} Hydrogen bonds
B) Na,B,0, Q) Amphoteric
C) AlO, R Basi

2 Iy THOH 51 Tewis acwd

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - | (MAIN)) (Straight Objective Type

Questions)

1. The IIIA group element that does not displace hydrogen from
hydrochloric acid is

A.B

B. Al

C.both B and Al

D. Tl

Answer: A



https://dl.doubtnut.com/l/_8Q4o2SmzSRoA
https://dl.doubtnut.com/l/_wdLN5MRBGeT5

I ° Watch Video Solution

2. The composition of mica is

A. NaAlSiO43H>0
B. K20.3A1:03.65702.2H>0
C. K2Hal(SiOy),

D. NaK. SiO4. 10H20

Answer: B

° Watch Video Solution

3.In GaCls, oxidation state of Ga is

A +2

B.+1& + 3

C.O


https://dl.doubtnut.com/l/_wdLN5MRBGeT5
https://dl.doubtnut.com/l/_zAbP2gHXD8gC
https://dl.doubtnut.com/l/_mBRKIiNUBv5F

Answer: B

° Watch Video Solution

4. Which is pure basic oxide

A. Al,O4

B. T1,0;4

C. 3203

D. N;O

Answer: B

° Watch Video Solution

5. The number of o and 7 bonds present in inorganic benzene


https://dl.doubtnut.com/l/_mBRKIiNUBv5F
https://dl.doubtnut.com/l/_8E17zBIqe8TT
https://dl.doubtnut.com/l/_lxMq5wLuPLsE

A. 90, 67

B. 60, 37

C.90, 3w

D. 120, 3w

Answer: D

o Watch Video Solution

6.Boron compounds behave as Lewis acids because of their

A. Acidic nature

B. Covalent nature

C. lonic nature

D. Vacant orbital

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_lxMq5wLuPLsE
https://dl.doubtnut.com/l/_uMMJNt5Nlr8C

7.Among the halides

(a) BF3

(b) BCl3

(c) BBrs

(d) Bl

The order of decreasing Lewis acid character is
A. ab,cd
B.d,c,b,a

C.cd,b,a

D.b,c,d,a

Answer: B

o Watch Video Solution

8. When orthoboric acid (H3BO3) is heated strongly the residue left is


https://dl.doubtnut.com/l/_uMMJNt5Nlr8C
https://dl.doubtnut.com/l/_42qUd3YvwCRl
https://dl.doubtnut.com/l/_kNrqYsipnho4

A. boron

B. metaboric acid

C. boric anhydride

D. borax

Answer: C

° Watch Video Solution

9. An acid among the following is

A.B(OH),
B. Al(OH),
C.Fe(OH),

D. Lu(OH),

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_kNrqYsipnho4
https://dl.doubtnut.com/l/_8JhCKubihCHn

10. B(OH), + NaOH < NaBO, + Na|B(OH),| + H,O
How can this reaction is made to proceed in forward direction ?
A. addition of cis - 1, 2 diol
B. addition of borax
C. addition of trans-1, 2 diol

D. addition of NayHPO,Na,HPQO,

Answer: A

o Watch Video Solution

11. Boric acid is prepared from borax by the action of

A. hydrochloric acid

B. sodium hydroxide

C. carbon dioxide


https://dl.doubtnut.com/l/_8JhCKubihCHn
https://dl.doubtnut.com/l/_w9Rrqi42KFj4
https://dl.doubtnut.com/l/_IK82ZuCeOOtQ

D. sodium carbonate

Answer: A

° Watch Video Solution

12. Boric acid on heating at 150° C gives
A 3203
B. H,B,O-
C. HBO,

D. H,BO;

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_IK82ZuCeOOtQ
https://dl.doubtnut.com/l/_lGf7w9Vn4Mc9

13. The main factor responsible for weak acidic nature of B - F bonds in

BF3 is

A. large electronegativity of F

B. three centered two electron bonds in BF}3

C. pm — prm back bonding

D. small size of B atom

Answer: C

o Watch Video Solution

14.B - F bond order of BF3 is

Al

B.2

C.3

D.4/3


https://dl.doubtnut.com/l/_6w7julZCuREE
https://dl.doubtnut.com/l/_ABgkYrcvhAGJ

Answer: D

° Watch Video Solution

15. The two type of bonds present in By Hg are covalent and

A. ionic

B. co-ordinate

C. hydrogen bridge bond

D. metallic bond

Answer: C

° Watch Video Solution

16. The green coloured borax bead obtained from copper salts is

A. Cupric metaborate


https://dl.doubtnut.com/l/_ABgkYrcvhAGJ
https://dl.doubtnut.com/l/_31rmu5eX2Esc
https://dl.doubtnut.com/l/_xwlXgGdZ0mlf

B. Copper orthoborate

C. Copper boride

D. Cuprous metaborate

Answer: A

o Watch Video Solution

17. Diborane react with ammonia under different conditions to give a
variety of products. Which one among the following is not formed in
these reactions

A.ByHg.2NHjy

C. B3N3Hg

D. (BN),,

Answer: B

[ - ]


https://dl.doubtnut.com/l/_xwlXgGdZ0mlf
https://dl.doubtnut.com/l/_mSOEQWOLbr4B

| @J Watch Video Solution

18. Borazole on strong heating gives
A B,C
B.(BN),
C.NH;

D. B, H

Answer: B

° Watch Video Solution

19. B-H-B bridge in B,H is formed by the sharing of

A. 2 electrons
B. 4 electrons

C.1electron


https://dl.doubtnut.com/l/_mSOEQWOLbr4B
https://dl.doubtnut.com/l/_yePW2A5vG4PO
https://dl.doubtnut.com/l/_5sS78WklfQgU

D. 3 electron

Answer: A

° Watch Video Solution

20. There are two H-bridge bonds in diborane molecule because there are

A.only 12 electrons

B. 14 electrons

C. 2 electrons less than required to complete octet

D. two electrons more than required for bonding

Answer: A

o Watch Video Solution

21.Boron carbide, B4C'is widely used


https://dl.doubtnut.com/l/_5sS78WklfQgU
https://dl.doubtnut.com/l/_AbPEomErYENt
https://dl.doubtnut.com/l/_sSEvmhK7yVOL

A.in making acetylene

B. in making plaster of paris

C. as a hardest substance after diamond

D. in making boric aicd

Answer: C

o Watch Video Solution

22. Reactivity of borazole is greater than that of benzene because

A. borazole is non-polar compound

B. borazole is polar compound

C. borazole is electron deficient compound

D. of localized electrons in it

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_sSEvmhK7yVOL
https://dl.doubtnut.com/l/_wwsmh01xndBX

23.Inorganic benzene is

A (BN),
B. BF;
C. B, H

D. By N Hy

Answer: D

° Watch Video Solution

24. Metal protected by a layer of its own oxide is

A Al

C.Au


https://dl.doubtnut.com/l/_wwsmh01xndBX
https://dl.doubtnut.com/l/_YFI6wCh6C2Yw
https://dl.doubtnut.com/l/_aLcwFrtBgok9

D.B

Answer: A

° Watch Video Solution

25.In the electrolysis of alumina, cryolite is added to

A. lower the melting point of alumina

B. increase the electrical conductivity

C. both (a) and (b)

D. remove impurities from alumina

Answer: C

o Watch Video Solution

26. Mineral of aluminium that does not contasin oxygen is


https://dl.doubtnut.com/l/_aLcwFrtBgok9
https://dl.doubtnut.com/l/_65oad5cd2oK1
https://dl.doubtnut.com/l/_6ofGJgahaMNP

A. corundum

B. diaspore

C. bauxite

D. cryolite

Answer: D

o Watch Video Solution

27.Conc. HNOjs can be stored in container of

A. Fe

B. Al

C.Zn

D. Sn

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_6ofGJgahaMNP
https://dl.doubtnut.com/l/_bXr6VPLtQuwZ

28. Duralumin is an alloy of

A. Al and Mg

B. Mg and Cu

C. Al, Mg, Mn and Cu

D. Al and Cu

Answer: C

o Watch Video Solution

29. Al,O3 formation involves large quantity of heat evolution which

makes its use in

A. deoxidiser

B. confectionary

C.indoor photography


https://dl.doubtnut.com/l/_bXr6VPLtQuwZ
https://dl.doubtnut.com/l/_HiIvlYWq8Zpc
https://dl.doubtnut.com/l/_9zugBceyoukR

D. thermite welding

Answer: D

° Watch Video Solution

30. AlICl; exist as dimer because

A. Al has greater I.P

B. Al has larger radius

C. High charge nucleus

D. Incomplete p-orbital

Answer: D

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - Il LECTURE SHEET (ADVANCED))

(More than One correct answer Type Questions)



https://dl.doubtnut.com/l/_9zugBceyoukR
https://dl.doubtnut.com/l/_fiF4YGgDX6nZ

1. Which of the following reaction(s) is/are involved in thermit process ?

B. CT203 + 2A1 — 2Cr + Aleg

C. F€203 —+ 2A1 — 2Fe —+ Al203

Answer: A::B::C

o Watch Video Solution

2. Aluminium becomes passive in

A.conc HNO;

B. HQC’I‘O4

C.HCIO,

D. conc.HCI


https://dl.doubtnut.com/l/_NzSJdevQ1HCE
https://dl.doubtnut.com/l/_q6Js83r5ze5q

Answer: A::B::C

° Watch Video Solution

3.In the reaction
2X + ByHg — [BH,X,]| " [BH,|~
the amines (s) X is/are

A.NH;

B.CH3NH,

C.(CH;),NH

D. (CHs),N

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_q6Js83r5ze5q
https://dl.doubtnut.com/l/_dy4zJ0JYV3wh

4. Orthoboric acid (H3BOj3;) and metaboric acid (HBO,) differ in
respect of

A. Basicity

B. Structure

C. Melting point

D. Oxidation

Answer: A::B::C

o Watch Video Solution

5. BF,

A. Electron - deficient compound

B. Lewis acid

C. Used as rocket fuel

D. lonic compound



https://dl.doubtnut.com/l/_8iNWEJ7UZUHx
https://dl.doubtnut.com/l/_8GGywClgp29n

Answer: A::B

o Watch Video Solution

6. Colemanite + Nay;CO3 fueed, (A) + (B) + CO,

(A) + 002 — (B) -+ Na2003

solution

(B) + conc. HCl — NaCl + (C)
Acid

(C) + H,O0 — (D)

Acid Acid

(D) strong heating (E)

(E) + CuS0O, —=, (F)

in flame  Blye coloured compound

Compound (B) is

A. CCLngOll

B. Ca236011

C. CCL4B4011

D. Ca636011

Answer: B

f


https://dl.doubtnut.com/l/_8GGywClgp29n
https://dl.doubtnut.com/l/_YyoBUjt2Zyg3

l o Watch Video Solution

7. Colemanite + Nay,COs fused (A) + (B) + CO,

(A) + 002 — (B) + NCL2003

solution
(B) + conc. HCl — NaCl + (C)
Acid
(C) + H,O — (D)
Acid Acid
strong heating
(E)
Heated

Blue coloured compound

Compound (D) is

A. Nas B4Or

B. NaBO>

C. Na3BOs

D. NaOH

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_YyoBUjt2Zyg3
https://dl.doubtnut.com/l/_PdjWPjZdPOwb

ADDITIONAL PRACTICE EXERCISE (LEVEL - Il LECTURE SHEET (ADVANCED))

(Linked Comprehension Type Questions )

1. Colemanite + Nay;CO3 e, (A) + (B) + CO,

(A) + 002 — (B) + NGQCOQ,

solution

(B) + conc. HCl — NaCl + (C)

Acid
(C) + H20O — (D)
Acid Acid
strong heating
(D) (E)
(E) + CuSO, %4, (F)

in flame  Blye coloured compound

Compound (D) is

A H,B,0,

B. HBO,

C. H;BO;

D. H,O

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_SgGL2nahaNkM

2. Aluminium is stable in air and water inspite of the fact that it is reactive
metal. The reason is that a thin film of its oxide, if formed on its surface
which makes it passive for further attack. The layer is so useful that in
industry, it is purposely deposited by an electrolytric process called
anodizing. Reaction of aluminium with oxygen is highyl exothermic and is
called thermite reaction

2A1(s) + %Oﬂg) — AlyO3(s), AH = — 1670kJ

Thermite reaction finds applications in the metallurgical extraction of
many metals from their oxides and for welding of metals. The drawback is
that to start the reaction, high temperature is required for which an
ignition mixture is used.

Anodised aluminium is
A. Al obtained at anode
B. Al prepared electrolytically

C. Alloy of Al containing 95% Al

D. Al electrolytically coated with Al,O5


https://dl.doubtnut.com/l/_QsfIqQVZI4zh

Answer: D

° Watch Video Solution

3. Aluminium is stable in air and water inspite of the fact that it is reactive
metal. The reason is that a thin film of its oxide, if formed on its surface
which makes it passive for further attack. The layer is so useful that in
industry, it is purposely deposited by an electrolytric process called
anodizing. Reaction of aluminium with oxygen is highyl exothermic and is
called thermite reaction

2Al(s) + 202(9) — AlyOs3(s), AH = — 1670kJ

Thermite reaction finds applications in the metallurgical extraction of
many metals from their oxides and for welding of metals. The drawback is
that to start the reaction, high temperature is required for which an
ignition mixture is used.

Thermite mixture used for welding is

A. Fe;05 and Al powder

B. BaO and Mg powder


https://dl.doubtnut.com/l/_QsfIqQVZI4zh
https://dl.doubtnut.com/l/_FS2iQmk7Pau2

C.Fe and Al

D. Cu and Al

Answer: A

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - Il LECTURE SHEET (ADVANCED))

(Integer Type Questions )

1. The number of bridge bonds, the maximum number of planar atoms
and the number of electrons involved in the formation of bridge bonds in

diborane are x, y and z respectively, then (x+y-z) = ?

° Watch Video Solution

2. The number of hybrid orbitals involved in the formation of

ByHgy, BsN3Hg, BCl3 are H3BOs are p, qr & s, then the sum of


https://dl.doubtnut.com/l/_FS2iQmk7Pau2
https://dl.doubtnut.com/l/_0t4xx8ZUeeGK
https://dl.doubtnut.com/l/_SuJrz0vhK2JT

(p+q+r+s) is 8y, theny=7?

° Watch Video Solution

3. The number of moles of sulphate ions present in the general formula

of 1 mole of alum ?

° Watch Video Solution

4.The value of 'n' in the molecular formula Be,, Al5 515053 is

° Watch Video Solution

5. Number of moles of OH ~ produced by dissolving 1 mole of B(OH),

in water ?

° Watch Video Solution



https://dl.doubtnut.com/l/_SuJrz0vhK2JT
https://dl.doubtnut.com/l/_BMps9w7NGuFy
https://dl.doubtnut.com/l/_dk1bTRWrxuiJ
https://dl.doubtnut.com/l/_CyYr9wT4ODic

ADDITIONAL PRACTICE EXERCISE (LEVEL - Il PRACTICE SHEET (ADVANCED)

(More than One correct answer Type Questions) )

1. Which of the following oxides are basic ?

A 3203

B.Tl,0

C. In203

D. Al,O4

Answer: B::C

° Watch Video Solution

2. Alumina is

A. A bad conductor of electricity

B. Good conductor of electricity


https://dl.doubtnut.com/l/_U4y7Gh4QhrMt
https://dl.doubtnut.com/l/_sDdpkLWgUmd6

C. A dehydrating agent

D. Insoluble in water

Answer: A::D

° Watch Video Solution

3. Potash alum is used as a

A. Disinfectant

B. Water softner

C. Mordant in textile industry

D. Fibre in polymer industry

Answer: B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_sDdpkLWgUmd6
https://dl.doubtnut.com/l/_IeYeflfx8xKM

4.Boranes have general formula

A Ban+2

B. BnH2n+2

C. Ban+4

D.B,H,

Answer: C::D

o Watch Video Solution

5.Hydrated AlCl; is used as

A. Catalyst in cracking of petroleum

B. Catalyst in Friedel-Crafts reaction

C. Mordant

D. All of the above


https://dl.doubtnut.com/l/_rVUbmLmINMC7
https://dl.doubtnut.com/l/_xFIdXJJiASog

Answer: C

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - Il PRACTICE SHEET (ADVANCED)

(Linked Comprehension Type Questions ) )

1. Diborane is simplest and most familiar hydride of boton. Its chemical
formula is ByHg. Comparing with ethane, diborane is regarded as
electron deficient molecule. In the excited state boron of diborane
undergoes sp® hybridisation. Bonding in doborane is described as
tricentric two electron bonding.

Number of empty sp® hybrid orbitals of each "B" atom in By Hj

Each B contains one sp® vacant hybrid orbital

Al
B.2

C.3


https://dl.doubtnut.com/l/_xFIdXJJiASog
https://dl.doubtnut.com/l/_IjhTcrx8KlS4

D.4

Answer: A

o Watch Video Solution

2. Diborane is simplest and most familiar hydride of boton. Its chemical
formula is ByHg. Comparing with ethane, diborane is regarded as
electron deficient molecule. In the excited state boron of diborane
undergoes sp® hybridisation. Bonding in doborane is described as
tricentric two electron bonding.

Structure of — BH, group is

A.linear
B. planar
C. tetrahedral

D. octahedral

Answer: B


https://dl.doubtnut.com/l/_IjhTcrx8KlS4
https://dl.doubtnut.com/l/_zggq6M8y77QT

o Watch Video Solution

3. The number of atoms involved in bridged bonds in one diborane
molecule is

A 2

B.3

C.4

D.6

Answer: C

o Watch Video Solution

4. Group 13 of periodic table consists of boron or aluminium family. Boron
being the first member, shows anomalous behaviour due to its small size
and high nuclear charge/size ratiom high electrone gastivity and non

availability of d-electrons. All the group 13 members forms hydrides,


https://dl.doubtnut.com/l/_zggq6M8y77QT
https://dl.doubtnut.com/l/_pcDt6H3frLk4
https://dl.doubtnut.com/l/_yMlHYCTt3qZk

hydroxides, halides showing +3 covalency, however boron forms electron
deficient species.

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

(1) Both B and Al forms anionic hydrides

(I1) Both form alkaline hydroxide of formula M(OH),

(Il1) Both B and Al forms a series of polymeric hydrides

(IV) Both forms monoeric halides M X3

AlLIV
B. L, 1Ll
C. 1L
D. LILIV
Answer: A

o Watch Video Solution

5. Group 13 of periodic table consists of boron or aluminium family. Boron

being the first member, shows anomalous behaviour due to its small size


https://dl.doubtnut.com/l/_yMlHYCTt3qZk
https://dl.doubtnut.com/l/_7r0QzDNdrHsb

and high nuclear charge/size ratiom high electrone gastivity and non
availability of d-electrons. All the group 13 members forms hydrides,
hydroxides, halides showing +3 covalency, however boron forms electron
deficient species.
Which one is not correct chemical change ?

A . H3BO3 + 3NaOH — NayBO3 + 3H50

B. H3BOs + 3ROH — R3BOs5 + 3H,0

C.4BCl; + 3LiAlH, — 2B,Hg + 3AICI; + 3LiCl

D.3B,Hy + 6NH; % 9B, Ny Hy + 12H,

Answer: A

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - Il PRACTICE SHEET (ADVANCED)

(Matrix Matching Type Questions) )



https://dl.doubtnut.com/l/_7r0QzDNdrHsb

Column - 1 Column - 11

A Graphile Py Layered structure

B) Bone acid Q) Delocalization of clectrons
C) Borazole R} Blectrical conductor

D) Boron nitride 5) Hydrogen bonds

o Watch Video Solution

Caolomn - | Column - 11
A) BH, + NI, —%ﬂ':“'_:"+ Py BH,
B) 2BF, + 6LiH— Q) Borazine
) Twa electron three centre bond Ri AKCI, (vapour)
I3} sp* hybrid orbicals St Inorganic graphite

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (ADDITIONAL QUESTIONS)

1. Aluminium is obtained by

A.reducing Al>O3 with coke

B. electrolysing Al2O3 , dissolved in Na3AlFg


https://dl.doubtnut.com/l/_pXoxz1p51OLH
https://dl.doubtnut.com/l/_znoznOzUmlGz
https://dl.doubtnut.com/l/_PoinkqJS8Mnf

C.reducing Al;O3 with chromium

D. heating Al;O3 and cryolite

Answer: B

o Watch Video Solution

2. 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

o Watch Video Solution



https://dl.doubtnut.com/l/_PoinkqJS8Mnf
https://dl.doubtnut.com/l/_nS11Sqsqj8sy

3. Which statement is not true about potash alum

A. It's empirical formula is KAl(SO,),. 12H,0
B. It's aqueous solution is basic in nature
C. It is used in dyeing industries

D. On heating it melts and loses its water of crystallization

Answer: B

o Watch Video Solution

4. H;BO; is

A. monobasic and weak Lewis acid

B. monobasic and weak Bronsted acid

C. monobasic and strong Lewis acid

D. tribasic and weak Bronsted acid


https://dl.doubtnut.com/l/_nS11Sqsqj8sy
https://dl.doubtnut.com/l/_BeqMcGZ6q98e
https://dl.doubtnut.com/l/_FojIqTpRXkJS

Answer: A

o Watch Video Solution

5. Be and Al exhibit many properties which are similar, but the two

elements differ in

A. exhibiting amphoteric nature in their oxides

B. forming polymeric hydrides

C. exhibiting maximum covalency in compounds

D. forming covalent halides

Answer: B

o Watch Video Solution

6. Alumiunium chloride exists as dimer, Al,Clg in solid state as well as in

solution of non - polar solvents such as Cs Hg. When dissolved in water it


https://dl.doubtnut.com/l/_FojIqTpRXkJS
https://dl.doubtnut.com/l/_RSwP1SddK2Fj
https://dl.doubtnut.com/l/_f7S9NdHdL9L1

gives :
A. Al,O3 + 6HCI
B. [Al(H,0)4] +3C~
C. [Al(OH),])’™ + 3HCI

D. APt +3C1~

Answer: C

o Watch Video Solution

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

A AICI,

B. Al,ClI;

C. Al,O4

D. Al(OH)Cl,


https://dl.doubtnut.com/l/_f7S9NdHdL9L1
https://dl.doubtnut.com/l/_pOovEsS4rf9S

Answer: C

° Watch Video Solution

8. Which one of the following is the correct statement for respiration in

humans?

A. Boric acid is a protonic acid

B. Beryllium exhibits coordination number of six

C. Chlorides of both beryllium and aluminium have bridged chloride

structures in solid phase

D. BoHs2N Hj is known as 'inorganic benzene'

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_pOovEsS4rf9S
https://dl.doubtnut.com/l/_WrJUpGAU4Qhy

9. Borax is coverted into crystalline boron by the following steps
X Y .
Borax —— H3BO; T) B.X and Y are respectively
S
A.HCl, Cu
B.HCI,C
C.GAl

D. HCl, Al

Answer: D

o Watch Video Solution

10. Which is not true about borax ?

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

B. Borax forms basic buffer solution

C. Aqueous solution of borax can be used as buffer

D. It is made up of two six-membered heterocyclic rings


https://dl.doubtnut.com/l/_OO2SLAe4ciOq
https://dl.doubtnut.com/l/_GHCACGbErVkM

Answer: B

° Watch Video Solution

SUBJECTIVE EXERCISE 1 (LONG ANSWER QUESTIONS)

1. What properties in the group IlIA elements do not show gradation ?

Explain the irregularity .

° Watch Video Solution

2. Write a short note on the anomalous behaviour of boron in the group -

13.

° Watch Video Solution

3. Write any two forms of borax that occur in nature. Give their formula.

Explain the principle of borax bead test with atleast one example.


https://dl.doubtnut.com/l/_GHCACGbErVkM
https://dl.doubtnut.com/l/_elx8J8SxeFxH
https://dl.doubtnut.com/l/_nNqZ7FRoVJNY
https://dl.doubtnut.com/l/_rmDIZjWizXdm

° Watch Video Solution

4.Name all boric acids and give their formulae. Discuss the preparation of

orthoboric acid from Colemanite.

° Watch Video Solution

5. Write an essay on the preparation and chemical activity of diborane.

° Watch Video Solution

6. What do you mean by electron deficient molecules ? Give two examples.

Explain the structure of diborane.

° Watch Video Solution



https://dl.doubtnut.com/l/_rmDIZjWizXdm
https://dl.doubtnut.com/l/_bACUSJR24WJn
https://dl.doubtnut.com/l/_z2iM6Ax3QJyq
https://dl.doubtnut.com/l/_kn79h6CnyDpZ

7. Explain any two methods of preparation of diborane. Write the

reactions of By Hg with a) H,O b) CO. Give equations.

° Watch Video Solution

SUBJECTIVE EXERCISE 1 (SHORT ANSWER QUESTIONS)

1. Write the Boron family elements in the order. Write the electronic

configurations of 2™, 3" and 4™ elements of the group.

° Watch Video Solution

2. Explain the following sequence of |IE's in group A

B(801), Al(577), Ga(579), In(558), T1(589)kJmol ~'.

° Watch Video Solution



https://dl.doubtnut.com/l/_o8Q1JzvT5Ile
https://dl.doubtnut.com/l/_pfpP21dyB61l
https://dl.doubtnut.com/l/_ab0YZul2peLa

3. Explain why the electronegativity of Ga, In and Tl will not vary very

much.

o Watch Video Solution

4. The oxidation state of Al in cryolite

o Watch Video Solution

5. Draw the structure of a metaborate ion.

o Watch Video Solution

6. Explain with a suitable example borax bead test.

o Watch Video Solution



https://dl.doubtnut.com/l/_s3ZsvI59fsEn
https://dl.doubtnut.com/l/_SGIbToE3noND
https://dl.doubtnut.com/l/_twf8j0fwJNt5
https://dl.doubtnut.com/l/_EC3uf4qEMjZR

7. Mention any 3 uses of borax.

o Watch Video Solution

8. Write the formulas of all the boric acids.

o Watch Video Solution

9. What are boranes ? How are they classified ?

o Watch Video Solution

10. A mixture of a hydride of Boron and ammonia are passed through a

hot tube. What is the result?

o Watch Video Solution



https://dl.doubtnut.com/l/_2kEJel7VvIbe
https://dl.doubtnut.com/l/_TV0OKOkpZXyB
https://dl.doubtnut.com/l/_HPhAgpqDnrfi
https://dl.doubtnut.com/l/_2CK1pNs5Phb1

11. What is the orbital structure of By Hg ? Explain the structure.

o Watch Video Solution

12. How can you prove chemically the bridge structure of By Hg ?

o Watch Video Solution

13. Name an amphoteric oxide of 13 group elements, explain with suitable

reactions.

o Watch Video Solution

(i) CyH;0H
14. Nay, B,O + Conc. H SO, — A ———— B (Green edged flame)
(ii) Ignite

Identify Aand B .

° Watch Video Solution



https://dl.doubtnut.com/l/_OkBGYWl8EjAW
https://dl.doubtnut.com/l/_kqq0nXNPaJGK
https://dl.doubtnut.com/l/_ENR0dGbGhAcA
https://dl.doubtnut.com/l/_4DKoI5IRGIEd

SUBJECTIVE EXERCISE 1 (VERY SHORT ANSWER QUESTIONS)

1. Write the general electronic configuration of group IlIA elements.

° Watch Video Solution

2. What is the common oxidation state of group IlIA elements ? How does

it change down the group ?

° Watch Video Solution

3.What is inert pair effect ?

o Watch Video Solution

4.|dentify the inert pair in indium.

o Watch Video Solution



https://dl.doubtnut.com/l/_eEFLl1UdiQ4d
https://dl.doubtnut.com/l/_f16rDRxz3cQw
https://dl.doubtnut.com/l/_bNzUu5lN07kj
https://dl.doubtnut.com/l/_DbtFLT3SArLM

5. Give the formula and structure of borazine.

o Watch Video Solution

6. Boron does not occur in the free state. Why?

o Watch Video Solution

7.What happens when Li AlH, and BCl3 mixture in dry ether is warmed

o Watch Video Solution

8. Write the conditions required for diborane to react with CO ?

° Watch Video Solution



https://dl.doubtnut.com/l/_DbtFLT3SArLM
https://dl.doubtnut.com/l/_qSXscOo1nu6Z
https://dl.doubtnut.com/l/_f1HVYvcrkmIR
https://dl.doubtnut.com/l/_pXTYDYDs9bhM
https://dl.doubtnut.com/l/_KpH0pHLSlE38

9. What is the orbital structure of diborane ?

o Watch Video Solution

10. Write the names of alloying metals with aluminium.

o Watch Video Solution

11. Write the structure of AICIl; as a dimer.

o Watch Video Solution

12. How is boron-10 isotope used in nuclear chemistry ?

o Watch Video Solution

OBJECTIVE EXERCISE - 1


https://dl.doubtnut.com/l/_DpjnIlURNMIa
https://dl.doubtnut.com/l/_w2V5LbzHQlSJ
https://dl.doubtnut.com/l/_uswC6XKRoOqZ
https://dl.doubtnut.com/l/_bJ8vs4kAXCtl
https://dl.doubtnut.com/l/_Z5RvIRY7kmi9

1. The order of abundance of IlIA group elements is

A Algt GagtB

B.B gt Ga gt Al

C.B gt Al gt Ga

D. Ga gt Al gtB

Answer: A

o Watch Video Solution

2. llIA group element which forms only convalent compounds either in

anhydrous state or in aqueous state is

A. Al

B. Ga

C.In

D.B


https://dl.doubtnut.com/l/_Z5RvIRY7kmi9
https://dl.doubtnut.com/l/_6kZfDK4QKUVN

Answer: D

° Watch Video Solution

3. Which of the following is most abundant in the earth crust ?

A. Boron

B. Aluminium

C. Gallium

D. Thallium

Answer: B

° Watch Video Solution

4. (A): Concentrated nitric acid makes metal aluminium passive

(R): A protective layer of aluminium oxide is formed on the surface


https://dl.doubtnut.com/l/_6kZfDK4QKUVN
https://dl.doubtnut.com/l/_co0RTF0SC0y2
https://dl.doubtnut.com/l/_ooqerOhl1B0i

A.Both A and R are true, and R is correct explanation of A
B.Both A and R are true, and R is not the correct explanation of A
C.Ais true but R is false

D. Ais false but R is true

Answer: A

o Watch Video Solution

5. +1 oxidation state is stable for the element

A B

B. Al

C. Ga.

D.TI

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ooqerOhl1B0i
https://dl.doubtnut.com/l/_xYTbuNAZ3BWE

6. The element that exhibits negative oxidation state in IllA group is

A.B

B. Al

C. Ga.

D. Tl

Answer: A

o Watch Video Solution

7. Among the Il A group elements, the difference in the atomic radius is

large in between

A. Aluminium and Boron

B. Gallium and Aluminium

C. Thallium and Indium


https://dl.doubtnut.com/l/_xYTbuNAZ3BWE
https://dl.doubtnut.com/l/_sjfiF9rUI4Ju
https://dl.doubtnut.com/l/_lwh7zdUQnS8E

D. Gallium and Indium

Answer: A

° Watch Video Solution

8. Aluminium exhibits diagonal relationship with

A. Beryllium

B. Silicon

C. Carbon

D. Germanium

Answer: A

o Watch Video Solution

9. Which element cannot form a cation ?


https://dl.doubtnut.com/l/_lwh7zdUQnS8E
https://dl.doubtnut.com/l/_8meRpSkeqHxT
https://dl.doubtnut.com/l/_DflLXywsfKuS

A Al

B.B

C.GCs

D. Bi

Answer: B

o Watch Video Solution

10. Electronic structure acquired by compounds of IlIA group elements in

bonding is

A. Sextet

B. Doublet

C. Octet

D. Super octet

Answer: A



https://dl.doubtnut.com/l/_DflLXywsfKuS
https://dl.doubtnut.com/l/_QP9G3v7Of2or

| ° Watch Video Solution

11. The nature of B50j5 is

A. Neutral

B. Amphoteric

C. Acidic

D. Basic

Answer: C

° Watch Video Solution

12. Thallous chloride is more stable than thallic chloride because of

A. More ionic character
B. Larger size of T1™ ion

C. High hydration energy of T1™" ion


https://dl.doubtnut.com/l/_QP9G3v7Of2or
https://dl.doubtnut.com/l/_W2Ap6ww9RjGY
https://dl.doubtnut.com/l/_2ciaBbekudrU

D. Inert pair effect

Answer: D

° Watch Video Solution

13. Which of the following pair of group 13 elements have similar atomic

radius

A B, Al

B.In, Tl

C.Ga, In

D. B, Tl

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_2ciaBbekudrU
https://dl.doubtnut.com/l/_IyuMFzEVASEx

14. Thallium shows different oxidation states because

A. It is transition element

B. Of inert pair effect

C. Of its amphoteric character

D. Of its higher reactivity

Answer: B

o Watch Video Solution

15. Which of the following is used in high temperature thermometry ?

A. Na

B.Ga

C.Tl

D.Hg


https://dl.doubtnut.com/l/_bTP86PFMF6SP
https://dl.doubtnut.com/l/_im8JEwjnuPoN

Answer: B

° Watch Video Solution

16. AICI3 is

A. Anhydrous and covalent

B. Anhydrous and ionic

C. Covalent and basic

D. Coordinate and acidic

Answer: A

° Watch Video Solution

17. Which one is a non-metal in group 13 ?

A.B


https://dl.doubtnut.com/l/_im8JEwjnuPoN
https://dl.doubtnut.com/l/_mK9tesNWaJ5k
https://dl.doubtnut.com/l/_v6TmAbVYuYjy

B. Al

C.Ga

D.In

Answer: A

o Watch Video Solution

18. The electropositive character increases from B to Al and then

decreases from Al to Ti because of

A. Increase in the size of the elements

B. Decrease in the ionization energy of the elements

C. Decrease in the electronegativity of the elements

D. Ineffective shielding of the nuclear charge by d-electrons in the case

of Ga, In and TI

Answer: D



https://dl.doubtnut.com/l/_v6TmAbVYuYjy
https://dl.doubtnut.com/l/_wyvWWu6Ef0gV

| o Watch Video Solution

19. When boron atom undergoes sp® hybridi zation

A. all the four sp3 orbitals contain one electron in each of them

B. three orbitals contain one electron in each of them and the fourth
one is vacant

C. two orbitals contain one electron in each of them and two others
are vacant

D.one sp® orbital contains one electron pair while others have lone

electrons

Answer: B

° Watch Video Solution

20. Boron exhibits diagonal relationship with


https://dl.doubtnut.com/l/_wyvWWu6Ef0gV
https://dl.doubtnut.com/l/_3JyMe0to021z
https://dl.doubtnut.com/l/_Er8KKNnLyxED

A Si

B.C

C. Al

D. Be

Answer: A

o Watch Video Solution

21. The atomic radius of which element is least

A B

B. Al

C.Ga

D.Tl

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Er8KKNnLyxED
https://dl.doubtnut.com/l/_B10v2hW2dj8W

22. (A): Gallium is used as a thermometric liquid

(R):Gallium has wide liquid range of temperature

A. A and R are true, and R is the correct explanation of A

B.Aand R are true, but R is not the correct explanation of A

C.Ais true and R is false

D. Ais false and R is true

Answer: A

° Watch Video Solution

23. Statement I: BCl; and AlCIl; are both Lewis acids and BClI3 is
stronger than AlCI3

Statement Il : H3 BOj is strong tribasic acid

A. Both the statements are true


https://dl.doubtnut.com/l/_B10v2hW2dj8W
https://dl.doubtnut.com/l/_iG6bdSqFBCrV
https://dl.doubtnut.com/l/_XWz7nhBZRCSP

B. Both the statements are false

C.lis false and Il is true

D.lis true and Il is false

Answer: D

° Watch Video Solution

24. Boron does not form B®T ions whereas Al forms AI®T ions. This is

because

A. The size of B atom is larger than that of Al

B.The sum of IE; + IE5 + IEj5 of B is much higher than that of Al

C.The sumof IE, 4+ IE, + IE3 of Al is much higher than that of B

D.Both 1and 2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_XWz7nhBZRCSP
https://dl.doubtnut.com/l/_v6lr6fE1eIaJ

25. Which is true for an element R present in group 13 of the periodic

table

A.lt is a gas at room temperature

B. It has oxidation state of +4

C. It forms R,03

D. It forms RX,

Answer: C

o Watch Video Solution

26.Boron compounds behave as Lewis acids because of their

A. Acidic nature

B. Covalent nature

C. Electron deficient character


https://dl.doubtnut.com/l/_v6lr6fE1eIaJ
https://dl.doubtnut.com/l/_8ygH0n8uqTvp
https://dl.doubtnut.com/l/_5jMjXHbPbjwM

D. lonization property

Answer: C

° Watch Video Solution

27. Which of the following is not an ionic trihalide?

A AlF,

B. BF;

C. I’I'LFg

D. GCLFg

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_5jMjXHbPbjwM
https://dl.doubtnut.com/l/_VEjytvtBBO4d

28. The electropositive character increases from B to Al and then

decreases from Al to Tl because of

A. Increase in the size of the elements

B. Decrease in the ionization energy of the elements

C. Decrease in the electronegativity of the elements

D. Ineffective shielding of the nuclear charge by d-clcctrons in the case

of Ga, In and Tl

Answer: C

o Watch Video Solution

29. (A): The oxidation number of boron in BF3 is +3

(R) : Boron can not form a cation

A.Both A and R are correct. R is the correct explanation of A.

B.Both A and R are correct. R is not the correct explanation of A.


https://dl.doubtnut.com/l/_1aKEPurupNdA
https://dl.doubtnut.com/l/_GbKMCRcjAFWQ

C.Ais true, but R is false

D. Ais false, but R is true

Answer: B

° Watch Video Solution

30. Borax when dissolved in water exbibits

A. alkaline nature

B. acidic nature

C. neutral nature

D. amphoteric nature

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_GbKMCRcjAFWQ
https://dl.doubtnut.com/l/_28eHlzNZFW3R

31. On strong heating, Boric acid gives

A.B

B. By Hj

C. B,Os

D. BO,

Answer: C

o Watch Video Solution

32. Glassy bead is obtained by heating

A NGQB407].OH20
B. H3BO;
C. BoHj

D. Ca236011


https://dl.doubtnut.com/l/_7bMbgcgOsCjA
https://dl.doubtnut.com/l/_aKaaKZnKZIRO

Answer: A

° Watch Video Solution

33.Borax bead test is not given by

A. Aluminium salt

B. Cobalt salt

C. Copper

D. Nickel salt

Answer: A

° Watch Video Solution

34. Boric acid is prepared from borax by the action of

A .HCI


https://dl.doubtnut.com/l/_aKaaKZnKZIRO
https://dl.doubtnut.com/l/_S12nx2PsBS0Z
https://dl.doubtnut.com/l/_Z1GAhIuQZKVi

B. NaOH

C.CO,

D. Na2 003

Answer: A

° Watch Video Solution

35.The hybridisation of boron in ortho boric acid

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Z1GAhIuQZKVi
https://dl.doubtnut.com/l/_lgB5CVRrBTny
https://dl.doubtnut.com/l/_ddmSg0dqseP9

36. Boric acid (H3BOs3) has

A. Trigonal structure

B. Tetrahedral structure

C. Layer structure, in which BOj3 units are linked by oxygen

D. Layer structure, in which planar BOj3 units are linked by hydrogen

bonding

Answer: D

o Watch Video Solution

37. Which of the following is unreactive in air on heating ?

A. Amorphous boron

B. Crystalline boron

C.Both1and 2


https://dl.doubtnut.com/l/_ddmSg0dqseP9
https://dl.doubtnut.com/l/_X5kXDcAJeU6f

D. Aluminium

Answer: B

° Watch Video Solution

38.Borax bead is a mixture of

A. NaBOy + B5,05

B. NazB407 + 3203

C. H,B,0; + B,Os4

D. NazB407 + 10H20 + 3203

Answer: A

o Watch Video Solution

39.The H — B — H bridged angle in diborane is


https://dl.doubtnut.com/l/_X5kXDcAJeU6f
https://dl.doubtnut.com/l/_71nIXrh9htKS
https://dl.doubtnut.com/l/_Oo8RqDUhuFyq

A.121.5°

B.97°

C.119°

D.133°

Answer: B

° Watch Video Solution

40. Boric acid is polymer due to

A. its acidic nature

B. the presence of hydrogen bonds

C. its mono basic nature

D. its geometry

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Oo8RqDUhuFyq
https://dl.doubtnut.com/l/_yzJDI6xjH6uB

41. The number of atoms involved in bridged bonds in one diborane

molecule is

A4

B.2

C.6

D.5

Answer: A

° Watch Video Solution

42.The bonds not present in diborane are

AB—-H

B.B—H-B

C.B-B


https://dl.doubtnut.com/l/_yzJDI6xjH6uB
https://dl.doubtnut.com/l/_xWjKbi1QdB4x
https://dl.doubtnut.com/l/_kWvTSProOCFC

DDH-B-H

Answer: C

° Watch Video Solution

43. (A) : Diborane is electron deficient molecule
(R): In the formation of diborane molecule, boron atom uses sp3 - hybrid
orbitals

A.Both A and R are true and R is the correct explanation of A

B.Both A and R are true and R is not correct explanation of A

C.Ais true and R is false

D. Ais false and R is true

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kWvTSProOCFC
https://dl.doubtnut.com/l/_tMhTI2GbVz4i
https://dl.doubtnut.com/l/_ZFjvpPRxiifb

44, Diborane reacts with carbon monoxide to form

A. BH;CO

B. B3 N3 Hy

C. H;BO;

Answer: A

o Watch Video Solution

45.Diborane on hydrolysis gives

A. BCjs

B. H3 BO;

C. HBO,

D. By N Hy


https://dl.doubtnut.com/l/_ZFjvpPRxiifb
https://dl.doubtnut.com/l/_He3jMTfHduKr

Answer: B

° Watch Video Solution

46.The number of bridge hydrogen atoms in diborane is

A1l
B.2
C.3

D.4

Answer: B

° Watch Video Solution

47.The formula of kernite or razorite is

A. NagB4O7.4H20


https://dl.doubtnut.com/l/_He3jMTfHduKr
https://dl.doubtnut.com/l/_xUR6yj0qWNyv
https://dl.doubtnut.com/l/_HwiCJr10orSz

B. Na3.803.4H20

C. NCL2.B407.10H20

D. Na,gBO3.].0H20

Answer: A

° Watch Video Solution

48.The following has a potential to be used as a rocket fuel
A (CN),
B. BoHy
C.NH, — NH,

D. C2H6

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_HwiCJr10orSz
https://dl.doubtnut.com/l/_yUhnbGrDnr1R
https://dl.doubtnut.com/l/_f8fnyqcYszUU

49. In diborane, the hybridisation of Boron is

Answer: C

° Watch Video Solution

50. The number of three centred, 2 electron bonds in diborane is

A.2

B.4

C.3

D.6


https://dl.doubtnut.com/l/_f8fnyqcYszUU
https://dl.doubtnut.com/l/_OnGsg7qvfE5f

Answer: A

° Watch Video Solution

51. Reduction of BCI; with lithium aluminium hydride gives

A. Borazole
B. Borazine
C. Diborane

D. All

Answer: C

° Watch Video Solution

52. Basicity of H3 BOj is

Al


https://dl.doubtnut.com/l/_OnGsg7qvfE5f
https://dl.doubtnut.com/l/_3daiOjvxPkiM
https://dl.doubtnut.com/l/_lauJlSrP3zjg

B.2

C.3

D.O

Answer: A

° Watch Video Solution

53. Diborane undergo clevage reactions with

A. H,0O
B. NaH
C.(CHj);N

D. NHj at high temperature

Answer: C

... to give borane adducts.

° Watch Video Solution



https://dl.doubtnut.com/l/_lauJlSrP3zjg
https://dl.doubtnut.com/l/_bcjzW6UyKNFp
https://dl.doubtnut.com/l/_2C2WN7ISNAoY

54. Borax on heating strongly above its melting point melts to a liquid
which then solidifies to a transparent mass commonly known as borax
bead. The transparent glassy mass consists of

A. Mixture of sodium metaborate and boric anhydride

B. Boric anhydride

C. Sodium metaborate

D. Sodium pyrobarate

Answer: A

o Watch Video Solution

55. Identify the statement that is not correct as far as structure of

diborane is concerned

A.There are two bridging hydrogen atoms and four terminal

hydrogen atoms in diborane


https://dl.doubtnut.com/l/_2C2WN7ISNAoY
https://dl.doubtnut.com/l/_dfnXcVhMivZB

B. Each boron atom forms four bonds in diborane

C.The hydrogen atoms are not in the same plane is diborane

D. All B — H bonds in diboranc arc similar

Answer: D

° Watch Video Solution

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

compound formed is

A. borohydride

B. orthoboric acid

C. metaboric acid

D. pyroboric acid

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_dfnXcVhMivZB
https://dl.doubtnut.com/l/_Y0gwgv2FP1bz

57. Diborane reacts with water to form

A. HBO,

B. H3BO;

C. H;BO; + H,

D. H,

Answer: C

o Watch Video Solution

58. Diborane does not undergo cleavage reaction with

A. trimethyl amine

B. ammonia

C.CO

D. CO,


https://dl.doubtnut.com/l/_Y0gwgv2FP1bz
https://dl.doubtnut.com/l/_jqHRjteJpBpl
https://dl.doubtnut.com/l/_73CgESBJKEes

Answer: D

° Watch Video Solution

59. Which metal forms a protective oxide layer to prevent corrosion ?

A Au

B.Cu

C. Al

D. Ag

Answer: C

° Watch Video Solution

60. In metallurgy, the substance which can act as de-oxidizer is

A.B


https://dl.doubtnut.com/l/_73CgESBJKEes
https://dl.doubtnut.com/l/_hnvxg5MWeOs4
https://dl.doubtnut.com/l/_7yuDSM1gGIeh

B. Al,O4

C. AIN

D. Al

Answer: D

° Watch Video Solution

61. Dihydrate of alumina is present in

A. Diaspore
B. Cryolite
C. Bauxite

D. Gypsum

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_7yuDSM1gGIeh
https://dl.doubtnut.com/l/_8HKhxuyaf2TP
https://dl.doubtnut.com/l/_GVbpFpjEchBv

62. Regarding 'All the wrong statement is

A. It reacts with both acids and bases

B. Its maximum covalency is 67

C.It is a strong reducing agent

D. It becomes passive with con HCT

Answer: D

o Watch Video Solution

63. Which of the following has no reaction with HCI ?

A.B

B. Al

C.Ga

D. Tl


https://dl.doubtnut.com/l/_GVbpFpjEchBv
https://dl.doubtnut.com/l/_t5z8Cc5MU5MW

Answer: A

° Watch Video Solution

64. In the alumino-thermic process, aluminium acts as

A. an oxidizing agent

B. a flux

C.a solder

D. a reducing agent

Answer: D

° Watch Video Solution

65. Alum is not used

A. as a mordant in dyeing


https://dl.doubtnut.com/l/_t5z8Cc5MU5MW
https://dl.doubtnut.com/l/_WUyd2QhDINGI
https://dl.doubtnut.com/l/_BXtSz9MCQ53F

B. as an insecticide

C.in the purification of water

D. in tanning of leather

Answer: B

° Watch Video Solution

66. Which of the following processes does not involve a catalyst

A. Thermite process

B. Ostwald process

C. Contact process

D. Haber process

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_BXtSz9MCQ53F
https://dl.doubtnut.com/l/_HhbxpLjbTfqF
https://dl.doubtnut.com/l/_myGd97iwFL3A

67. The hybridisation of ‘Al'in [Al(H,0),]° " is

A. sp’d?
B. d?sp®

C.dsp?

Answer: A

o Watch Video Solution

68. (A) : White fumes appear around the bottle of anhydrous aluminium
chloride.

(R ): Anhydrous aluminium chloride is partially hydrolysed with
atmospheric moisture to liberate HCl gas. Moist HCl appears white in

colour.

A.Both A and R are correct and 'R’ is the correct explanation of A


https://dl.doubtnut.com/l/_myGd97iwFL3A
https://dl.doubtnut.com/l/_hYGPO9iDwtrl

B. Both A and R are correct and 'R' is not the correct explanation of A

C.Ais correct but R is false

D. A is false but R is correct

Answer: A

° Watch Video Solution

69. In Al,Clg, the covalency of aluminium is

A.6

B.4

C.3

D.2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_hYGPO9iDwtrl
https://dl.doubtnut.com/l/_SYcmVTGGgoPw
https://dl.doubtnut.com/l/_5zovj35wVi02

70.a) AlCl3 fumes in moist air due to its hydro lysis

b) Al metal is stable in dry air because of protective oxide layer.

c) pr — pm back bonding does not occur in halides of aluminium because
of larger size.

d) AICI; achieves stability by forming a dimer.

Correct statements are

A.a,b only

B. b, conly

C.a,c,d only

D. All of these

Answer: D

o Watch Video Solution

71. Which of the following statement about aluminium chloride is not

correct ?


https://dl.doubtnut.com/l/_5zovj35wVi02
https://dl.doubtnut.com/l/_xzh98HhY49wf

A. It exists as a dimer

B. It is a covalent compound

C. It involves back bonding between Cl and Al

D. Its aqueous solution conducts electricity

Answer: C

o Watch Video Solution

72. Which of the following is not correct?

A. Anhydrous AICI; exists as Al,Clg
B. Monomeric trihalide (AIC1I3) is Lewis acid
C. Anhydrous AlCl3 fumes in air

D.T'lI; is highly stable

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_xzh98HhY49wf
https://dl.doubtnut.com/l/_9a7jP55C7fbm

73. Which of the following can't exist ?

A BF,

B. AlCl,

C. Tl

D. GaCl3

Answer: C

o Watch Video Solution

OBJECTIVE EXERCISE - 2

1. Least basic among the following is

A InOH

B.TIOH


https://dl.doubtnut.com/l/_9a7jP55C7fbm
https://dl.doubtnut.com/l/_53HbQLoiwVTG
https://dl.doubtnut.com/l/_s6rVaQlTKYaQ

C. B(OH),

D. Al(OH),

Answer: C

o Watch Video Solution

2. 1lIA group element with highest density is

A.B

B. Al

C.In

D.Tl

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_s6rVaQlTKYaQ
https://dl.doubtnut.com/l/_bTBdpXusCj9D

3. Electronegativity is least for

AT

B. Al

C.Ga

D.B

Answer: B

° Watch Video Solution

4. Which of the following is ionic

A AlF,

B. AICI,

C. AlB’f’3

D. All


https://dl.doubtnut.com/l/_tQCgND6skorj
https://dl.doubtnut.com/l/_baY7ylIXl5Dh

Answer: A

° Watch Video Solution

5. Among the following most electropositive element is

A Al

B. Ga

C.In

D.TI

Answer: A

° Watch Video Solution

6. Al and Ga have nearly the same covalent radii, because of

A. Greater shielding effect of 's' electrons of 'Ga' atoms


https://dl.doubtnut.com/l/_baY7ylIXl5Dh
https://dl.doubtnut.com/l/_4HsPanPKbYYo
https://dl.doubtnut.com/l/_xpAKxFjSkaLv

B. Poor shielding effect of 's' electrons of 'Ga' atoms

C. Poor shielding effect of 'd' electrons of 'Ga' atoms

D. Greater shiclding effect of 'd' electrons of "Ga' atoms

Answer: C

o Watch Video Solution

7. The maximum covalency of aluminium is '6' where as that of boron is '4'

because

A. Aluminium is more electropositive than boron

B. 'Al' can form a cation where as boron can not

C.'Al' contains vacant l'orbitals in its valence shell where as boron

does not

D.'Al' is a metal where as boron is a non metal

Answer: C



https://dl.doubtnut.com/l/_xpAKxFjSkaLv
https://dl.doubtnut.com/l/_NA0cnBtScZ66

| ° Watch Video Solution

8. Which one of the following has the lowest melting point

A.B

B. Al

C.Ga

D. Tl

Answer: C

° Watch Video Solution

Red heat . . .
9. H3BO; —— X X in the reaction is

A. H,B,0;

B. HBO,

C. 3203


https://dl.doubtnut.com/l/_NA0cnBtScZ66
https://dl.doubtnut.com/l/_kYpcV8jCn7FS
https://dl.doubtnut.com/l/_TTgcMF71pzMz

D.B

Answer: C

° Watch Video Solution

10. The element of IlIA group with least density

AT

B. Al

C.Ga

D.B

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_TTgcMF71pzMz
https://dl.doubtnut.com/l/_kA1mcl2QCGaP

11. The statements regarding 'B' and Al are
[) Boron is a bad conductor of heat and electricity
[1) Aluminium hydrides are stable
[11) Maximum covalency of Boron is 4
The correct statements are
A.Only l'is correct
B.1and Ill are correct

C. All are correct

D. Il is only correct

Answer: B

o Watch Video Solution

12. The correct order of melting points of IlIA group elements is

A.Bgt Al gt TlgtIn gt Ga


https://dl.doubtnut.com/l/_DSXuxZ95f7UT
https://dl.doubtnut.com/l/_zwxmtY0BF7M1

B.BgtAlgtGagtingtTl

C.BgtAlgtTigtGagtin

D.B gt Al gtIn gt Tl gt Ga

Answer: A

° Watch Video Solution

13. The IIIA group clement that does not displace hydrogen from

hydrochloric acid is

A.B

B. Al

C.both B and Al

D. Tl

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_zwxmtY0BF7M1
https://dl.doubtnut.com/l/_tw4niXb9mMWL

4.2X + 6LiH 28 ByH + V.
The compounds, X and Y are
A. X = BCls, Y = LiCl
B.X = BBr3,Y = LiBr
C.X = BF;,Y = LiF

D.X = BoH;Cl,Y = LiCl

Answer: C

o Watch Video Solution

15. Among the Il A group elements, the difference in the atomic radius is

large in between

A. Aluminium and Boron

B. Gallium and Aluminium


https://dl.doubtnut.com/l/_tw4niXb9mMWL
https://dl.doubtnut.com/l/_eeXHwYvOZ0b5
https://dl.doubtnut.com/l/_MVpGJPxVzB5Z

C. Thallium and Indium

D. Gallium and Indium

Answer: A

° Watch Video Solution

16. The correct order of ionization potential [IP;] among the IIA group
elements if

A BgtGagtAlgtTlgtin

B.BgtTlgtAlgtGagtlin

C.BgtTlgtAlgtGa=In

D.BgtTl gt GagtAlgtin

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_MVpGJPxVzB5Z
https://dl.doubtnut.com/l/_MXlMyqXDSsMI
https://dl.doubtnut.com/l/_SM0SsNia8zN2

17. (A) : Increase in the atomic radius from B to Al is more than that of

consecutive elements of the same group

(R) : Electrons in penultimate shell have greater screening effect

A.Both A and R are correct. R is the correct explanation of A.

B. Both A and R are correct. R is not the correct explanation of A.

C.Ais true, but R is false

D. Ais falsc, but R is true

Answer: C

o Watch Video Solution

18. Which of the following does not undergo hydrolysis?

A. BCl;

B. BB’I"3

C. BF;


https://dl.doubtnut.com/l/_SM0SsNia8zN2
https://dl.doubtnut.com/l/_Jtfdkcup6k22

D. BI;

Answer: C

° Watch Video Solution

19. The product formed in the reaction

BCl; + H,O —

A H;BO; + HCl

B. BrOs + HOCI

C. ByH + HCI

D. No reactyion

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Jtfdkcup6k22
https://dl.doubtnut.com/l/_FpZWdwkQpyLI

20. The correct increasing order of the stability of Al, Ga™,In™,TI*
ions is

ATIT < AlT < Ga™ < In™

B.AI" < Ga™ <TI" <In*

CAlIT <Gat <Int <TI"

D.TIT < Int < Ga™ < Al*

Answer: B

o Watch Video Solution

21. In the electrolysis of alumina using cryolite, the reaction that takes

place at cathode is

A12F ~ — 6F, + 12¢~
B.4H,0 + 4~ — 2H, + 40H ~


https://dl.doubtnut.com/l/_bulwPBqYrjQ8
https://dl.doubtnut.com/l/_7tOCjaQJL6SI

D.4APT + 12e~ — 4Al

Answer: B

° Watch Video Solution

22.Hydrogen gas is liberated when aluminium is treated with
A) Air
B) Dilute HCI( or )H,S0,
C) NaOH (or) KOH
D) conc. HNO,
A. All the above
B.onlyA,Band C

C.OnlyB,Cand D

D.onlyB and C

Answer: D

| o Watch Video Solution


https://dl.doubtnut.com/l/_7tOCjaQJL6SI
https://dl.doubtnut.com/l/_Zm2Qd6KLEg6w

23. Which of the following is weakest Lewis acid ?

A BF,

B. BCl;

C. BBT’?,

D. BI

Answer: A

o Watch Video Solution

24. Aluminium reacts with concentrated H,SO, to liberate SO, gas. In
this process, the clement in Hy SO, that has changed its oxidation state
is

A H

B.S


https://dl.doubtnut.com/l/_Zm2Qd6KLEg6w
https://dl.doubtnut.com/l/_SFKjqxi88oWH
https://dl.doubtnut.com/l/_Vi2yhxnL8B1P

C.O

D. none

Answer: B

° Watch Video Solution

25. In the reaction between boron and sodium hydroxide to liberate

hydrogen gas, boron acts as

A. an oxidizing agent

B. a reducing agent

C. a precipitating agent

D. a deoxidizer

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Vi2yhxnL8B1P
https://dl.doubtnut.com/l/_H6Qnbwe16tBt
https://dl.doubtnut.com/l/_1Z0ZuurqtNAP

26. Strongest oxidant among the following is

A. B3

B.AlT3

C.Ga™t3

D. T3

Answer: D

° Watch Video Solution

27. Electronegativity of aluminium is 1.5. Electro negativity of thallium is

A 15

B.18

C.1.0

D.4.0


https://dl.doubtnut.com/l/_1Z0ZuurqtNAP
https://dl.doubtnut.com/l/_gIuORo3XcpXi

Answer: B

° Watch Video Solution

28. The products formed when boron trichloride is reduced with lithium

aluminium hydride are

A BQH(; and HCI

B. BQHﬁ and AlClg

C. BCl3 and AlCl;

D. B2H6, AlCl3 and LiCl

Answer: D

° Watch Video Solution

29. Borax is chemically


https://dl.doubtnut.com/l/_gIuORo3XcpXi
https://dl.doubtnut.com/l/_YlgAPge66vY1
https://dl.doubtnut.com/l/_JtJzniiXIvdJ

A. NCLBOQ

B. Ca236011.5H20

C. NG,2B4O7.10H2O

D. H; BO;

Answer: C

o Watch Video Solution

30. NA; B,O7.10H50 can also be represented as

A. Na2 [B4O5(OH)4} 8H20
B. 2N(IBOQ Na23203.10H20
C. Nay[B4(H,0),. O;].6H,0

D. All the above

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_JtJzniiXIvdJ
https://dl.doubtnut.com/l/_GLESIB60bCoT

31. Which of the following is a correct match?

A. Orthoboric acid - HBO,
B. Metaboric acid - HgB,O~
C. Pyroboric acid - H3 BO3

D. Tetraboric acid - H,B,O

Answer: D

° Watch Video Solution

32. BC1; does not exist as dimer but BH, exist as dimer because

A. Cl is more electropossitive than H

B. There is pmr — pm back bonding in BCly but BH3 does not contain

such multiple bonding



https://dl.doubtnut.com/l/_GLESIB60bCoT
https://dl.doubtnut.com/l/_SWulK5HtCd66
https://dl.doubtnut.com/l/_dj6GhciBCcSn

C. Large sized chlorine atoms do not fit in between small sized boron

atoms whereas small sized hydrogen atoms get fitted in between

boron atoms

D. None of these

Answer: B

o Watch Video Solution

33.What is Z in the following reactions?

methylation

Cu— Al
BCl3+sz—gX+HCl X— 7
50°

A.CH3BH,
B. (CH3)4B2H2
C. (CH3)3B2H3

D. (CH3)6Bz

Answer: B



https://dl.doubtnut.com/l/_dj6GhciBCcSn
https://dl.doubtnut.com/l/_mSj9ivpvGqBg

I o Watch Video Solution

34. Observe the following statements :
1) H3BO is used as antiseptic
2) In B Hg each boron is sp2 hybridized
3)Aqueous solution of borax is alkaline in nature
The correct statements are :

A.2 and 3

B.1,2and 3

C.1and 3

D.1and 2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_mSj9ivpvGqBg
https://dl.doubtnut.com/l/_DoBCuTj1edPq

35. Which of the following statements are correct?
i) Boron reacts with concentrated H NOj3 to form nitric oxide and boric
acid
ii) Boron reacts with fused NaOH to form H50, and boric acid
iii) Boron reacts with Si0, to form Si and B;0;3
Aliand ii
B. i, ii and iii
C.ii and iii

D.iand iii

Answer: C

o Watch Video Solution

36. Diborane reacts with HCl in the present of AICl3 and liberates

A H,


https://dl.doubtnut.com/l/_YaFQF5uaCugt
https://dl.doubtnut.com/l/_Yt9kUwaytLCn

B. Cl,

C. BCl3

D.Both 2 and 3

Answer: B

o Watch Video Solution

37. Which of the following statements is correct?

A. BCl3 and AICI; are both Lewis acids and BCl;3 is stronger than

AlCl,,

B. BCl3 and AICI; are both Lewis acids and AICI; is stronger than

BCl,

C. BCl3 and AlClI;5 are both equally strong Lewis acids

D. BCl3 and AlCl3 are both not Lewis acids

Answer: A


https://dl.doubtnut.com/l/_Yt9kUwaytLCn
https://dl.doubtnut.com/l/_2F11q7Ut28xF

° Watch Video Solution

38. Slippery nature of orthoboric acid is due to

A. The presence of hydrogen bonds

B. The presence of covalent bonds

C. Electron deficient nature

D. The layers held by van der walls forces

Answer: D

o Watch Video Solution

39. The maximum number of atoms present in the same plane in diborane

molecule is

A2

B.6


https://dl.doubtnut.com/l/_2F11q7Ut28xF
https://dl.doubtnut.com/l/_H8SMNnp7LHEF
https://dl.doubtnut.com/l/_BcSj93YbQ5Yp

C.4

D.3

Answer: B

o Watch Video Solution

40.The colour developed for Co®> ™ basic radical in borax bead test is

A. green
B. violet
C. yellow

D. blue

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_BcSj93YbQ5Yp
https://dl.doubtnut.com/l/_CPFtr85rv313

41. Orthoboric acid on heating above 370K gives

A. BCl,
B. By Hy
C. Borax

D. HBO,

Answer: D

o Watch Video Solution

42. A convenient laboratory preparation of Diborane is

450K
A BF; + LiH —

dry ether
B. BF; + LiAlH, — %

C.NaBH, + I, —

Cu— Al
D. BCly + Hy —
450°C


https://dl.doubtnut.com/l/_v8SLSv0LbkYj
https://dl.doubtnut.com/l/_tbYxcsYxaAEM

Answer: C

° Watch Video Solution

43. Which of the following aqueous solution used as antiseptic

A. Ortho boric acid

B. Meta boric acid

C. Pyro boric acid

D. Tetra boric acid

Answer: A

° Watch Video Solution

44.Boric acid (H5BOs3) has

A. Trigonal structure


https://dl.doubtnut.com/l/_tbYxcsYxaAEM
https://dl.doubtnut.com/l/_1rN6fGpZrgNh
https://dl.doubtnut.com/l/_6XYaEOaIMyZ4

B. Tetrahedral structure
C. Layer structure, in which BOj3 units are linked by O,

D. Layer structure, in which planar BOj3 units are linked by Hydrogen

Bonding

Answer: D

o Watch Video Solution

45.The non planar molecule among the following

A.BoH
B. 02H4

D. BCl;

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_6XYaEOaIMyZ4
https://dl.doubtnut.com/l/_rXGqX2k3HiFs

46. White fumes appear around the bottle of anhyd. AlCl3 due to the
formation of

A HCI

B. Al(OH),

C.Cl,

D. Al,O4

Answer: A

o Watch Video Solution

47. Methylation of diborane gives [Me = methyl group]

A. B2 (M€)6
B. B,H(Me),

C. BQH2(M€)4


https://dl.doubtnut.com/l/_rXGqX2k3HiFs
https://dl.doubtnut.com/l/_nmIgqu5rnoAn
https://dl.doubtnut.com/l/_yTiantREDTz1

D. All the above

Answer: C

° Watch Video Solution

48.The number of ¢ and 7 bonds present in inorganic benzene

A. 90, 67

B. 60, 37

C.90, 37

D. 120, 3

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_yTiantREDTz1
https://dl.doubtnut.com/l/_KQ0ez3W4N5nm

49, The number of electrons shared between the two Boron atoms

directly in the formation of bonds in diborane molecule

A 4

B.2

C.o

D.8

Answer: C

o Watch Video Solution

50. When strongly heated, orthoboric acid leaves a residue of

A. Metaboric acid

B. Tetraboric acid

C. Boric anhydride

D. Boron


https://dl.doubtnut.com/l/_P1bIIHuF1wXI
https://dl.doubtnut.com/l/_Jzcz1kKdyAeg

Answer: C

° Watch Video Solution

51. Tau bonds are formed by overlapping of
A sSp—s—sp
B.s — 3p3 — 8
C. sp2 — 8 — 3p2

D. sp3 -8 — sp3

Answer: D

° Watch Video Solution

52.Borax bead test is not given by

A. Aluminium salt


https://dl.doubtnut.com/l/_Jzcz1kKdyAeg
https://dl.doubtnut.com/l/_Y6uia11h4cGE
https://dl.doubtnut.com/l/_dPllf5GQx7EE

B. Cobalt salt

C. Copper salt

D. Nickel salt

Answer: A

° Watch Video Solution

Red heat . . .
53. H3BO3 ——— — X.'X'in the reaction is

A H3B,0,

B. HBO,

C. BgOg

D.B

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dPllf5GQx7EE
https://dl.doubtnut.com/l/_HwIMR6qz4A70
https://dl.doubtnut.com/l/_aUvDGrnH8EYD

54.The hybridisation of boron in borax is

A. Two borons in sp® and two borons in sp®
B. One boron in sp® and three borons in sp®
C. Three borons in sp? and one boron in sp®

D. All are in sp® hybridisation

Answer: A

o Watch Video Solution

55. BC'l3 on hydrolysis forms

A.Square planar [B(OH),|
+3

B. Octahedral [B(Hzo)ﬁ]

C.Tetrahedral [B(OH),|

D. Tetrahedral [BCly] ~


https://dl.doubtnut.com/l/_aUvDGrnH8EYD
https://dl.doubtnut.com/l/_OBwSWYnTDENh

Answer: C

° Watch Video Solution

56. The maximum number of atoms present in the same plane in diborane

molecule is

A2

B.6

C.4

D.3

Answer: B

° Watch Video Solution

57. Diborane does not liberate H, gas with


https://dl.doubtnut.com/l/_OBwSWYnTDENh
https://dl.doubtnut.com/l/_abC4tEYXkSll
https://dl.doubtnut.com/l/_Ni6jYaLOqPem

A.H,0

B.KOH

C.NH; at 120°C

D. NH; at 200°C

Answer: C

o Watch Video Solution

58.The statements regarding Diborane are

i) Diborane contains 2-centred - 3-electron bonds
ii) B - H bond is formed by sp® — s overlapping
iii) It contains two coplanar BH, groups

The correct statements in above are

A.iand ii are correct
B. ii and iii are correct

C.iand iii are correct


https://dl.doubtnut.com/l/_Ni6jYaLOqPem
https://dl.doubtnut.com/l/_KbCvIkkRa7e9

D. i is only correct

Answer: B

° Watch Video Solution

59. The hybridisation of boron and oxygen atoms in a molecule of boric
acid are respectively

A. sp® and sp?

B. sp® and sp®

C.sp® and sp?

D.sp® and sp®

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_KbCvIkkRa7e9
https://dl.doubtnut.com/l/_Kzy9JVrlvxXe

60. Formulae of metaborate and borate ions respectively are

A.BO;~ and BO,
B. BO, and BOj~
C. BO, and BOg

D. BO;~ and BO3~

Answer: B

o Watch Video Solution

Conc. HCI
61. Na2B4O7 + HgO T) NaCl+ X

A

X —Y.

The product Y in the reaction is
A. Crystalline B

B. Amorphous B

C. B203


https://dl.doubtnut.com/l/_tUZHz3kA3NzB
https://dl.doubtnut.com/l/_cLosIfiFsgdJ

D. H; BO;

Answer: C

o Watch Video Solution

62. Some statements about the structure of diborane are given below

(A) Studies have confirmed that four hydrogens of diborane are one type
and remaining two are of another type

(B) Diborane contains two coplanar BH, groups

(C) Diborane is a planar molecule

(D) Boron of diborane undergoes sp2 hybridization The correct

statements above are
A.Only A B, C
B.Only Aand B

C.OnlyB,C,D

D. All are correct


https://dl.doubtnut.com/l/_cLosIfiFsgdJ
https://dl.doubtnut.com/l/_RR5kKdmJDPau

Answer: B

° Watch Video Solution

63. Hot and concentrated solution of borax is treated with hydrochloric
acid to give A and B. "B" on strong heating undergoes dehydration to give
C.then "C"is

A. An acidic oxide

B. Abasic oxide

C. An amphoteric oxide

D. Salt of a strong acid and strong base

Answer: A

° Watch Video Solution

64.What is the nature of aqueous borax solution ?


https://dl.doubtnut.com/l/_RR5kKdmJDPau
https://dl.doubtnut.com/l/_hUTyKNtFE3Kc
https://dl.doubtnut.com/l/_zLMFCuWCHEbz

A. Neutral

B. Acidic

C. Alkaline

D. Amphoteric

Answer: C

o Watch Video Solution

65. An alkali metal hydride (NaH) reacts with diborane in 'A' to give a
tetrahedral compound 'B' which is extensively used as reducing agent in
organic synthesis. The compounds ‘A" and 'B' respectively are

A. CHgCOCHg and BgNgH(;

B. (02H5)2O and NCI,BH4

C. CQH(; and C2H5N(1,

D. 06H6 and NG,BH4


https://dl.doubtnut.com/l/_zLMFCuWCHEbz
https://dl.doubtnut.com/l/_fC7FQ6imuNCq

Answer: B

° Watch Video Solution

66. The products of the reaction between Cas BgO1; and NasCOs are

A NazB4O7 and CaCO;;

B. Na2B4O7, NCL302 and C’a003

C. NCLBOQ and CCLCOg

D. NayB,07, B and CaCO3

Answer: B

° Watch Video Solution

67.1n Al,Clg the number of covalent and co-ordinate bonds are

A.33


https://dl.doubtnut.com/l/_fC7FQ6imuNCq
https://dl.doubtnut.com/l/_nBP5mDp9YYwf
https://dl.doubtnut.com/l/_qxTVTtp8b0yM

B.2,4

C.6,2

D. 6,0

Answer: C

o Watch Video Solution

68. Correct statement regarding By Hg and Al,Clg

A. Both have three centred two electron bonds

B. Hybridisation of 'B' in ByHg is sp® where as Al in Al,Clg is sp®
hybridised

C. ByHg has hydrogen bridge bonds and Al,Clg has halogen
bridging

D. Both have two centred three electron bonds

Answer: C


https://dl.doubtnut.com/l/_qxTVTtp8b0yM
https://dl.doubtnut.com/l/_F8Dc0hkFBFXu

° Watch Video Solution

69. Dimeric aluminium chloride and respective bond lengths are given

below

. +
m\m - m\.qL wm
a” Na” "\

B.z >y
Cz<y

D.2z =y

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_F8Dc0hkFBFXu
https://dl.doubtnut.com/l/_gNH4HstrBNs6

70. The aqueous solution of AIC!I; contains Al "3 ions because

A. Its higher hydration energy compensates its high ionisation energy

B.Its higher ionisation energy compensates its higher hyhdration
energy

C. Its hydration energy is same as its ionisation energy

D. Al is amphoteric metal

Answer: A

° Watch Video Solution

OBJECTIVE EXERCISE - 3

1. Which one of the following compounds is not a protonic acid ?

A.B(OH),

B. PO(OH),


https://dl.doubtnut.com/l/_TL041FwtUQw6
https://dl.doubtnut.com/l/_JQNtq4sJR9i4

C.SO(OH),

D. SO,(OH),

Answer: A

° Watch Video Solution

2. The stability of +1 oxidation state among Al, Ga, In and Tl

increases in the sequence

A Al < Ga < In < TI

B.Tl < In < Ga < Al

CIn<Tl< Ga < Al

D.Ga < In < Al < Tl

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_JQNtq4sJR9i4
https://dl.doubtnut.com/l/_P4fpmgyNTXt1
https://dl.doubtnut.com/l/_Pis0RpTFrf1H

3. Which one of the following molecular hydrides acts as a Lewis acid

A NH;,

B. H,O

C. BoHj

D. CH,

Answer: C

o Watch Video Solution

4. Aluminium is extracted form alumina (Al;Os3) by electrolysis of a
molten mixture of

A. Al203 —+ Na3AlF6 + C(LF2

B. Al203 + KF + NagAlF6

C. Al203 + HF + NG,AZF4

D. Al203 + CCLF2 + NaAlF4


https://dl.doubtnut.com/l/_Pis0RpTFrf1H
https://dl.doubtnut.com/l/_EBnQXaESTOJJ

Answer: A

° Watch Video Solution

5. Which of the following structure is similar to graphite ?

A B

B. B,C

C. B, H

D. BN

Answer: D

° Watch Video Solution

6. The stability of +1 oxidation state among Al, Ga,In and Tl

increases in the sequence


https://dl.doubtnut.com/l/_EBnQXaESTOJJ
https://dl.doubtnut.com/l/_b0AgucXntQGk
https://dl.doubtnut.com/l/_eebPcCvUQsyL

ATi < In < Ga < AI

B.In < Ti < Ga < AI

CGa<In< Al < Ts

D.Al < Ga < In < T1i

Answer: D

o Watch Video Solution

7.Boric acid is an acid because its molecule

A. Contains replaceable H " ion
B. Gives up a proton
C.Accepts OH = from water releasing proton

D. Combines with proton from water molecule

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_eebPcCvUQsyL
https://dl.doubtnut.com/l/_qsiRbpxelylh

EXAMPLES

1. Why there is sudden decreases in first ionisation energy from boron to

aluminium?

° Watch Video Solution

2. Why boron cannot from B** ion ?

° Watch Video Solution

3. Which is more stable among 713 and T1"!. why?

° Watch Video Solution



https://dl.doubtnut.com/l/_qsiRbpxelylh
https://dl.doubtnut.com/l/_YnJ1ukqGN8cz
https://dl.doubtnut.com/l/_s24oYfOVRCA8
https://dl.doubtnut.com/l/_gZu7wZjIziA8

4. Why the maximum covalency of boron is only four where as that of

aluminium is six ?

o Watch Video Solution

5. Which is more metallic among the elements of IlIA group? Why?

o Watch Video Solution

6. Write the correct order of reducing character of 13th group elements in

+3 states.

o Watch Video Solution

7.TI(OH)s, is less basic than TIOH. Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_nlCTQBATQFit
https://dl.doubtnut.com/l/_PyjEeGx5vjeb
https://dl.doubtnut.com/l/_FaXnK2mPEQN1
https://dl.doubtnut.com/l/_S9q6l2HhisN0
https://dl.doubtnut.com/l/_ErN4jdskrqDF

8. Draw the structure of dimeric aluminium chloride?

° Watch Video Solution

9. How ionic nature of trihalides of IlIA elements is related to their a cidic

character?

° Watch Video Solution

10. Gallium does not exhibit +2 oxidation state, but the emperical formula

of its chloride is GaCl, Explain.

° Watch Video Solution

11. In a molecule of diborane how many atoms are present in a plane?

° Watch Video Solution



https://dl.doubtnut.com/l/_ErN4jdskrqDF
https://dl.doubtnut.com/l/_qnnLuEkd1uDy
https://dl.doubtnut.com/l/_OSTD3iHfWWys
https://dl.doubtnut.com/l/_pGXYXjy5f4jW
https://dl.doubtnut.com/l/_AyY3SkNQq6lL

12. What is the hardest compound of boron known?

o Watch Video Solution

13. What is the formula of the binary compound of boron and sulphur?

o Watch Video Solution

14. Why is boric acid considered as a weak acid?

o Watch Video Solution

15. Diborane molecule has six hydrogen atoms, but all atoms cannot be

substituted in methylation. Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_AyY3SkNQq6lL
https://dl.doubtnut.com/l/_J0iKTJ1em32t
https://dl.doubtnut.com/l/_6dCurzNEZEQj
https://dl.doubtnut.com/l/_Eg3AlPxL4NWb

16. When boron trifluoride forms and adduct with ammonia , what are the

changes in the hybridisation and geometry?

° Watch Video Solution

17. How many tricentric bonds are present in a diborane molecule?

° Watch Video Solution

18. Write similarities between benzene and borazole.

° Watch Video Solution

19. Reactivity of borazole is greater than that of benzene because

° Watch Video Solution



https://dl.doubtnut.com/l/_IguIVAkB9n4g
https://dl.doubtnut.com/l/_Rij5ob39tJq1
https://dl.doubtnut.com/l/_5cbaBJH3yc2Q
https://dl.doubtnut.com/l/_NC9RKjC8xOC5

20. How to prepare amorphous boron from borax? Write equations?

° Watch Video Solution

21. Aluminium vessels should not be washed with materials containing

washing soda because

° Watch Video Solution

22. The pm — pm back bonding occurs in the halides of boron and not in

those of aluminium. Explain.

° Watch Video Solution

23. Anhydrous aluminium chloride fumes in air. Give reasons.

° Watch Video Solution



https://dl.doubtnut.com/l/_GJuR9hD0ZYxR
https://dl.doubtnut.com/l/_xzImEWtzUH5W
https://dl.doubtnut.com/l/_hg1DnVtFB1b3
https://dl.doubtnut.com/l/_0U8bWEBSMUA1
https://dl.doubtnut.com/l/_sBWCiurGhjB8

24. Although aluminium is above hydrogen in the electrochemical series,

it is stable in air and water Why?

° Watch Video Solution

25. One of the alloys of aluminium is looking like gold and was used for

preparing coins in France. Write the compositions of the alloy.

° Watch Video Solution

EXERCISE 11

1. Discuss the oxidation state of the elements of boron family.

° Watch Video Solution



https://dl.doubtnut.com/l/_sBWCiurGhjB8
https://dl.doubtnut.com/l/_yS13buMQUjlm
https://dl.doubtnut.com/l/_NX5nPEJR8Y6i

2. Arrange elements of group 13 in the order of increasing their

electronegativity.

° Watch Video Solution

3. Discuss on the electropositivity of elements of boron family.

° Watch Video Solution

4. B-Cl bond has a bond moment. Explain why BCl3 molecule has zero

dipole moment.

° Watch Video Solution

5. Write any three important similarities between boron and aluminium.

° Watch Video Solution



https://dl.doubtnut.com/l/_DOntWIQLE7kY
https://dl.doubtnut.com/l/_ya2iL9bBaZWY
https://dl.doubtnut.com/l/_TBUHXf7LU1sl
https://dl.doubtnut.com/l/_BTanZtgiyAjS
https://dl.doubtnut.com/l/_EZATB9T2ntrg

6. The oxidation state +1is more stable is thallium. Why?

o Watch Video Solution

7. Why boron along among IlIA group elements, exhibits -3 oxidation

state?

o Watch Video Solution

8. Compare the acidic character of trihalides of boron.

o Watch Video Solution

9. Write any three important similarities between boron and aluminium.

o Watch Video Solution



https://dl.doubtnut.com/l/_EZATB9T2ntrg
https://dl.doubtnut.com/l/_aAN4Y4pEuW7O
https://dl.doubtnut.com/l/_XTg5WbRQRbp4
https://dl.doubtnut.com/l/_cTXkxA7wzAdB

10. Mention any three important differences between boron and

aluminium.

o Watch Video Solution

11. How do you explain higher stability of TI Cl3 ?

o Watch Video Solution

12. Why borontrihalides behave as Lew's acids?

o Watch Video Solution

13. Compare the acidic strength of various boron trihalides.

o Watch Video Solution



https://dl.doubtnut.com/l/_g1PBiXYF1qPU
https://dl.doubtnut.com/l/_KLLcGptJqxC2
https://dl.doubtnut.com/l/_C5z28Rzdokyd
https://dl.doubtnut.com/l/_aSRiYB3MJmXH

14.The atomic radius of gallium is less than that of aluminium why?

o Watch Video Solution

15. Though B-Cl bond is polar, why BCIl3; molecule has zero dipole

moment?

o Watch Video Solution

16. Explain why the electronegativity of Ga, In and Tl will not vary very

much.

o Watch Video Solution

17. Give brief account on the anomalous behaviour of boron in IlIA group

elements.

o Watch Video Solution



https://dl.doubtnut.com/l/_Kx74ndvKmwDG
https://dl.doubtnut.com/l/_wPwGXFAXhGG8
https://dl.doubtnut.com/l/_xIa4YPLzdMuq
https://dl.doubtnut.com/l/_2TD1G4RiURcv

EXERCISE 1.2

1. What are the basic unit of the layer structure of orthoboric acid? How

are they bonded to one another?

° Watch Video Solution

2. Give the structure of orthoboric acid and discuss its basicity?

° Watch Video Solution

3. What type of bonds are present in diborane molecule?

° Watch Video Solution

4. What is borax bead test? How is it useful in qualitative analysis.



https://dl.doubtnut.com/l/_2TD1G4RiURcv
https://dl.doubtnut.com/l/_5K6Hrrm6nQB0
https://dl.doubtnut.com/l/_k2McH5J9KiqT
https://dl.doubtnut.com/l/_uYPDr3ksRqPi
https://dl.doubtnut.com/l/_np1aqY3puttz

I & Watch Video Solution I

5. What happens when boric acid is heated ?

° Watch Video Solution

6. Which compound of boron is called inorganic benzene? Why is it so

called?

° Watch Video Solution

7.How does diborane react with halogens under different conditions.

° Watch Video Solution

8. Discuss the reaction between diborane and ammonia.

° Watch Video Solution



https://dl.doubtnut.com/l/_np1aqY3puttz
https://dl.doubtnut.com/l/_M1rgjv42FkOv
https://dl.doubtnut.com/l/_xf4LPDdg75nh
https://dl.doubtnut.com/l/_mV9d1h5hiyWE
https://dl.doubtnut.com/l/_jnKOjOX5K1BO

9. Discuss the electron deficient bonding in diborane molecule.

° Watch Video Solution

10. Write the important uses of borax and boric acid.

° Watch Video Solution

1. Explain the protic acid behaviour of boric acid.

° Watch Video Solution

12. Why is boric acid polymeric ?

° Watch Video Solution



https://dl.doubtnut.com/l/_jnKOjOX5K1BO
https://dl.doubtnut.com/l/_6zkJuBlhLkFl
https://dl.doubtnut.com/l/_wniygu24y2tA
https://dl.doubtnut.com/l/_zInxqdHE6g4I
https://dl.doubtnut.com/l/_HGRcMI7oDcnK

13. Write any two methods of preparation of diborane. How does it react

with (i)Carbon monoxide and (ii))Ammonia ?

o Watch Video Solution

14. Explain the structure of borazole.

o Watch Video Solution

15. Explain the structure of borazole.

o Watch Video Solution

16. How does diborane react with water and with trimethyl amine?

o Watch Video Solution



https://dl.doubtnut.com/l/_J7t52xNzFsOl
https://dl.doubtnut.com/l/_zeWCTS3YlOK3
https://dl.doubtnut.com/l/_1WSegcyW0d5w
https://dl.doubtnut.com/l/_8npNbHbMOPxi

EXERCISE 1.3

1. Write reactions to justify amphoteric nature of aluminium .

° Watch Video Solution

2. Explain why AICl3; is essentially covalent whereas AlFj is

predominently ionic.

° Watch Video Solution

3. AlCl; is covalent when anhydrous. However, in solution it ionises in

spite of its high ionisation energy. Explain.

° Watch Video Solution

4. Why pure alumina cannot be electrolysed for the extraction of

aluminium metal?


https://dl.doubtnut.com/l/_NI6yJTkvkvPc
https://dl.doubtnut.com/l/_1cN6Jsqqxf5O
https://dl.doubtnut.com/l/_9T7YvMBLBviq
https://dl.doubtnut.com/l/_41mAPl1MYEaT

° Watch Video Solution

5. Explain the reactions of aluminium with acids.

° Watch Video Solution

6. Though aluminium reacts with dil. HNO3 why it does not react with

conc. HNO3?

° Watch Video Solution

7. What happens when aluminium is heated with dilute NaOH and

hydrated alumina is treated with aqueous sodium hydroxide solution?

° Watch Video Solution

8. Mention any three important oes of aluminium with their formulae.



https://dl.doubtnut.com/l/_41mAPl1MYEaT
https://dl.doubtnut.com/l/_ixVt31fR97bD
https://dl.doubtnut.com/l/_8kyiExVHP8Q2
https://dl.doubtnut.com/l/_TziFXNHj1bSR
https://dl.doubtnut.com/l/_s8VKKxRU4NQV

| ° Watch Video Solution

9. Give any two uses of potash alum.

° Watch Video Solution

10. Write any four uses of aluminium.

° Watch Video Solution

1. Mention two important alloys of alluminium? What is the main

importance of alloys of aluminium.

° Watch Video Solution

QUESTIONS FOR DESCRIPTIVE ANSWERS



https://dl.doubtnut.com/l/_s8VKKxRU4NQV
https://dl.doubtnut.com/l/_geAQezHfyksZ
https://dl.doubtnut.com/l/_ZYUbjQWaURhz
https://dl.doubtnut.com/l/_z5kv0KI8NZVf

1. Why boron cannot from B3 ion ?

o Watch Video Solution

2.How B(OH), behaves as an acid in water?

o Watch Video Solution

3. What happens when boric acid is heated? Write equation?

o Watch Video Solution

4, Write the formuale of borax . Give tetra nuclear unit of borax.

o Watch Video Solution

5. Explain the action of ammonia on diborane.


https://dl.doubtnut.com/l/_fnbhv7c45mEb
https://dl.doubtnut.com/l/_DDvl69SLkiiG
https://dl.doubtnut.com/l/_FI8JLsPxvVzU
https://dl.doubtnut.com/l/_NAg2oZDH2ELH
https://dl.doubtnut.com/l/_sX1a4HBwTAnH

° Watch Video Solution

6. What are the banana bonds. Discuss the formation of these bonds in

diborane.

° Watch Video Solution

7. Give equations for all reactions of aluminium metals with dil. HCl conc.

HCI dil H2504 and conc. HQSO4.

° Watch Video Solution

8. How does aluminium react with dil. NaOH and fused NaOH?

° Watch Video Solution



https://dl.doubtnut.com/l/_sX1a4HBwTAnH
https://dl.doubtnut.com/l/_wMXtYcEm495k
https://dl.doubtnut.com/l/_E8SrHDxdwngW
https://dl.doubtnut.com/l/_St34ihUcqrY3

9. Give the dimetric structure of aluminium chloride . It is electron

deficient?

° Watch Video Solution

10. Describe the shape of BF; and BH, What type of hybridisation can

be assigned to boron in each of these compounds?

° Watch Video Solution

1. Explain the realative stability between BCl3; and T'ICl; and also

between T'ICl; and TICI.

° Watch Video Solution

12. Suggest reasons why the B-F bonds lengths in

BF;(1.3A°) and BF, (1.43A°) differ.

| e |


https://dl.doubtnut.com/l/_myMKdFC8tqW2
https://dl.doubtnut.com/l/_HXujvcZ8Kmv6
https://dl.doubtnut.com/l/_NYpjjkdaZK2O
https://dl.doubtnut.com/l/_oiqgRUZs0XUK

| & Watch Video Solution I

13. AICl; forms a dimer but BCl3 does not form dimer. Why?

o Watch Video Solution

14. Borazine is more reactive than benzene, through both are

isostructural. Why?

o Watch Video Solution

15. The hybridisation of boron in borax is

o Watch Video Solution

16. Aqueous solution of borax acts as acidic buffer. Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_oiqgRUZs0XUK
https://dl.doubtnut.com/l/_CTHC1oOVF21i
https://dl.doubtnut.com/l/_Dgt1jQHrCbRu
https://dl.doubtnut.com/l/_gFphBpdrnD9w
https://dl.doubtnut.com/l/_GWxIYlLwQunM

17. In the reaction between aluminium and dil. HNO3; one mole of

aluminium can reduce how many moles of HNO,

° Watch Video Solution

18. What is the hybridisation of B and N in borazole?

° Watch Video Solution

19. What is the bond length of B-F bond in BF3.

° Watch Video Solution

20. B(OH), + NaOH < NaBO, + Na[B(OH),| + H,0

How can this reaction is made to proceed in forward direction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_GWxIYlLwQunM
https://dl.doubtnut.com/l/_FwketLQEsypv
https://dl.doubtnut.com/l/_ppqEg0BcsT2I
https://dl.doubtnut.com/l/_XciRw4GKczGZ
https://dl.doubtnut.com/l/_ooEbWrE3ErYX

21.

M —%-HNOs oolourlesssolution — ¢ NaOH w hiteppt + punge

gentlyheated LexcessNaOH
clearsolution

What is the metal M in the above equation?

o Watch Video Solution

22. Why parts of aircrafts are manufactured by using aluminium alloys?

o Watch Video Solution

23. Eventhrough aluminium is more reactive than iron, aluminium will not

be corroded as easily as iron Why?

o Watch Video Solution

24. Aluminium forms [AiFs]* ™ ion but boron does not form [BF;]* ™ ion.

Why?



https://dl.doubtnut.com/l/_4QGkyMYLcLca
https://dl.doubtnut.com/l/_DUpFW190qM9l
https://dl.doubtnut.com/l/_KcTiNVFMK6iw
https://dl.doubtnut.com/l/_ZJRsrPkqCfqR

| ° Watch Video Solution

25. Why AlF3 is a high melting point solid while AIC'L3 is low melting

point volatile solid?

° Watch Video Solution



https://dl.doubtnut.com/l/_ZJRsrPkqCfqR
https://dl.doubtnut.com/l/_WsU2NUKXEeu1

