
CHEMISTRY

BOOKS - PRADEEP CHEMISTRY (HINGLISH)

D- AND F-BLOCK ELEMENTS

Curiosity Questions

1. Which element  elements is  are alloyed with aluminium or tin in

making air craft frames and jet engines and why?

Watch Video Solution

/ /

2. Which element is used in making bone nails for surgery and why?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_cv4ezarC2AFA
https://dl.doubtnut.com/l/_VQ6GVMy1xbbZ
https://dl.doubtnut.com/l/_B9V7Lu0lv2Rr


3. Explain why, tungsten is used for making the �laments of electric bulbs.

Watch Video Solution

4. Molybdenum is used as a target element for production of  - rays

because it is

Watch Video Solution

X

5. Which solution is used by police to test that a person is drunk ? How is

it done ?

Watch Video Solution

6. Which alloy is generally used in making bullets, shells and lighter �ints?

What is its composition ? With which other element it is generally alloyed

and why ?

W t h Vid S l ti

https://dl.doubtnut.com/l/_B9V7Lu0lv2Rr
https://dl.doubtnut.com/l/_w2F46Mf78vwW
https://dl.doubtnut.com/l/_1Q4UkeVAUPA8
https://dl.doubtnut.com/l/_KUkMVTKDnCJK


Advanced Problems

Watch Video Solution

7. Which compound is generally used in making optical glasses such as

Crooke's lenses which protect eyes against UV light ?

Watch Video Solution

1. Pyrolustie on heating with KOH in the presence of air gives dark green

compound (A).The solution of (A) on treatment with  gives a

purple coloured compound (B) which gives the following reactions   

(i) Alkaline solution of B on reaction with KI changes it into compound (C

). 

(ii) The color of the compound (B) disappears on treatment with acidic

soluiont of .  

(iii) On reaction with conc.  compound (B) gives another

compound (D) which can decompose to produce compound (E ) along

H2SO4

:

FeSO4

H2SO4

https://dl.doubtnut.com/l/_KUkMVTKDnCJK
https://dl.doubtnut.com/l/_IOZzium81HTE
https://dl.doubtnut.com/l/_BMFWAD2Br3fK


with oxygen gas. Identify compounds (A) to (E ) and write balanced

chemical equation involved in each case.

Watch Video Solution

2. When an organge crystalline compound (A) was heated with common

salt and concentrated sulphuric acid, an orange red gas (B) was evolved.

Acidi�ed solution of the comound (A) reacts with  to produce a

deep blue solution due to the formation of comopund (C ). The gas (B) on

passing through NaOh solution gave a solution (D). The solution on

reacting with an aqueous solution of lead acetate gave a yellow

precipitate of (E). 

Name the compounds A,B,C,D ( present in the soluiotn ) and E ( present

as ppt.)

Watch Video Solution

H2O2

3. When a white crystalline compound X is heated with  and

concentrated  a, a reddish brown gas A is evolved. On passing A

K2Cr2O7

H2SO4

https://dl.doubtnut.com/l/_BMFWAD2Br3fK
https://dl.doubtnut.com/l/_LYpnTzGlpif2
https://dl.doubtnut.com/l/_R73y0Q7xBsg3


into caustic soda solutions, a yelow coloured solution of B is obtained.

Neutralizing the solution B with acetic acid and on subsequent addition

of lead acetate, a yellow precipitate C is obtained.When X is heated with

NaOH solution, a colourless gas is evolved and on passing this gas into

 solution, a reddish brown precipitate D is formed. Identify

A,B,C,D and X. Write the equation of the reaction involved.

Watch Video Solution

K2HgI4

4. 

Identify (A), (B) and  . Also explain colour di�ernece between 

and (A) .

Watch Video Solution

MCl4(colourless liquid) M = transition metal moist air
↓

(B) white fumes

Zn+H2O
−−−−−→ Purple co

MCl4 MCl4

5. A mixed oxide of iron and chromium,  is fused with sodium

carbonate in the presence of air to form a yellow compound (A). On

FeO. Cr2O3

https://dl.doubtnut.com/l/_R73y0Q7xBsg3
https://dl.doubtnut.com/l/_HNqIOS6rDwuA
https://dl.doubtnut.com/l/_FjRDnQsF27N1


acidi�cation, the compound (A) forms an orange coloured compound (B)

which is a strong oxidising agent. Identify 

(i) the compounds (A) and (B) 

(ii) write balanced chemical equations for each step.

Watch Video Solution

6. (a) A blackish brown coloured solid 'A' when fused with an alkali metal

hydroxide in the presence of air, produces a dark green colored

compound 'B' which upon electrolytic oxidation in alkaline medium gives

a dark purple coloured compound 'C'. Identify A,B and C and write the

reactions involved. 

(b) What happesn when acidic solution of green compound (B) is allowed

to stand for sometime? Give the equation involved. What is this type of

reaction called ?

Watch Video Solution

https://dl.doubtnut.com/l/_FjRDnQsF27N1
https://dl.doubtnut.com/l/_lSFVQDC1ZEdd


7. Two colourless gas A and B are enclosed in two separate jars. When

passed through acidi�ed  solution, turn the solution green. But

gas A turns lead acetate paper black whereas if both the gases are passed

into water, the solution develops a yellowish white turbidity. Identify the

gases A and B and write balanced equations for the chemical reactions

taking place.

Watch Video Solution

K2Cr2O7

8. (i) An aqueous solution of a compound (A) is acidic towards litmus and

(A) sublimes at about . 

(ii) (A) on treatment with an excess of  gives a red coloured

compound (B) and on treatment with a solution of  gives a

blue coloured compound (C). 

(iii) (A) on heating with excess of  in the presence of

concentrated  evolves deep red vapours of (D).  

(iv) On passing the vapour of (D) into a solution of NaOH and then adding

the solution of acetic acid and lead acetate, a yellow precipitate of

300∘C

NH4SCN

K4[Fe(CN)6]

K2Cr2O7

H2SO4

https://dl.doubtnut.com/l/_DMzqiWWhmdTL
https://dl.doubtnut.com/l/_CW0tpBnbny2N


compound (E) is obtained. 

Identify (A) to (E) and give chemical equations for the reactions.

Watch Video Solution

9. There are two ores  and  of metal ( M ). When ore  is

calcined, a black solid (S) is obtained along with liberation of  and

water . The ore  on treatment with HCl and KI gives a precipitate (P)

and ioidine is liberated . The ore  on roasting gives a gas (G) and

metal (M) is set free. When gas (G) is passed through acidi�ed 

solution, it turns green. Identify  and .

View Text Solution

(A1) (A2) (A1)

CO2

(A1)

(A2)

K2Cr2O7

(M), (A1), (A2), (S), (P ) (G)

10. A student had taken solutions of KI,  and NaBr in four

separate test tube but he forgot to label them. By taking a mall sample of

the solution from each of the four test tubes, suggest a method by which

he can �nd out the solution in each test tube by using the same reagent

in each of the test tubes. Give the reaction in each case.

H2S, C2H5OH

https://dl.doubtnut.com/l/_CW0tpBnbny2N
https://dl.doubtnut.com/l/_t1D8O9qBNUub
https://dl.doubtnut.com/l/_LVFeWVDZqocz


Test Your Grip Multiple Choce Questions

View Text Solution

11. The number of moles of  that will be needed to react

completely with one mole of ferrous oxalate in acidic solution is:

Watch Video Solution

KMnO4

1. Give general electronic con�guration of -block elements.

A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

d

(n − 1)d1 − 10ns1 − 2

ns2np1 − 6

(n − 2)f 0 − 14(n − 1)1 − 2
ns2

(n − 1)d1 − 5ns1 − 2

https://dl.doubtnut.com/l/_LVFeWVDZqocz
https://dl.doubtnut.com/l/_yCeiNrZb9Tun
https://dl.doubtnut.com/l/_098ahMJQnaD8


Watch Video Solution

2. Which of the following is not a transition element ?

A. Zn

B. Ru

C. Ag

D. Pb

Answer: d

Watch Video Solution

3. In �rst transition series which of the following has lowest enthalpy of

atomisation?

A. Sc

B. Cu

https://dl.doubtnut.com/l/_098ahMJQnaD8
https://dl.doubtnut.com/l/_Uy2BlSW7Knf4
https://dl.doubtnut.com/l/_aW1SrybscdHV


C. Ti

D. Zn

Answer: d

Watch Video Solution

4. Irregular trend in the standard reduction potential value of �rst row

transition elements is due to

A. regular variation of �rst and second row enthalpies

B. irregular variation of sublimation enthalpies

C. regular variation of sublimation enthalpies

D. increase in number of unpaired electrons

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_aW1SrybscdHV
https://dl.doubtnut.com/l/_3vCLuBvwYfcv
https://dl.doubtnut.com/l/_DYZK0T8hUDxO


5. Which element does not show variable oxidation state ?

A. Sc

B. V

C. Fe

D. Hg

Answer: a

Watch Video Solution

6. The maximum oxidation state of osmium is

A. 

B. 

C. 

D. 

+6

+7

+8

+5

https://dl.doubtnut.com/l/_DYZK0T8hUDxO
https://dl.doubtnut.com/l/_aGYPu2LqhusN


Answer: c

Watch Video Solution

7. Which of the following oxidation states is the most common among

the lanthanoids ?

A. 4

B. 2

C. 5

D. 3

Answer: d

Watch Video Solution

8. Which of the following cation is colourless in its aqueous solution

https://dl.doubtnut.com/l/_aGYPu2LqhusN
https://dl.doubtnut.com/l/_pNvi05g3LcWI
https://dl.doubtnut.com/l/_QMReHUeqHc1Y


A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

Fe2 +

Mn2 +

Ti3 +

Sc3 +

9. Which metal has highest density ?

A. Pt

B. Os

C. W

D. Hg

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_QMReHUeqHc1Y
https://dl.doubtnut.com/l/_Q5YKrj22MVsh


10. Formation of interstitial compound makes the transition metal

A. more soft

B. more ductile

C. more metallic

D. more hard

Answer: d

Watch Video Solution

11. Which of the following element about transition elements is incorrect

?

A. They show variable oxidation states

B. All the ions are coloured

C. They exhibit diamagnetic and paramagnetic properties

https://dl.doubtnut.com/l/_Q5YKrj22MVsh
https://dl.doubtnut.com/l/_6W575XMbXA4P
https://dl.doubtnut.com/l/_f84SNJfaxmGi


D. They exhiibit catalytic property

Answer: b

Watch Video Solution

12. Permanent magnets are generally made of alloys of

A. Fe

B. Co

C. Ni

D. Any one of these

Answer: d

Watch Video Solution

13. Which of the following oxides of chromium is amphoteric in nature?

https://dl.doubtnut.com/l/_f84SNJfaxmGi
https://dl.doubtnut.com/l/_RuS2J8BNnoUH
https://dl.doubtnut.com/l/_bTywc5EhLlcJ


A. CrO

B. 

C. 

D. 

Answer: b

Watch Video Solution

Cr2O3

CrO3

CrO5

14. In the reaction cons.

 is a reddish brown gas

which gives a yellow solution on passing through water and a yellow

precipitate on treating the solution with lead acetate solution . X could

be

A. 

B. 

C. 

:NaCl + K2Cr2O7 +

H2SO4

heat
−−→ X + Na2SO4 + K2SO4 + H2O, X

Cl2

CrO3

H2CrO4

https://dl.doubtnut.com/l/_bTywc5EhLlcJ
https://dl.doubtnut.com/l/_z23sFYtzDnTZ


D. 

Answer: d

Watch Video Solution

CrO2Cl2

15. In  on heating to red hot gives

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

KMnO2

+2

+4

+6

+7

16.  on heating to red hot givesKMnO4

https://dl.doubtnut.com/l/_z23sFYtzDnTZ
https://dl.doubtnut.com/l/_IfuFVVK9PovL
https://dl.doubtnut.com/l/_mkA4sZOG1fJU


A. 

B. 

C. 

D. None of these

Answer: b

Watch Video Solution

K2MnO4 + MnO2 + O2

K2MnO3 + MnO2 + O2

K2O + MnO2 + O2

17. Which is the strongest base among the following ?

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

La(OH)3

Lu(OH)3

Ce(OH)3

Y b(OH)3

https://dl.doubtnut.com/l/_mkA4sZOG1fJU
https://dl.doubtnut.com/l/_0T29vyiKjoKk


18. The electronic con�guration of gadolinium (At. No 64) is:

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

[Xe]4f 85d06s2

[Xe]4f 75d16s2

[Xe]4f 35d56s2

[Xe]4f 65d26s2

19. Name a member of the lanthanoid series which is well known to

exhibit  oxidation state.

A. Ce

B. La

C. Lu

+4

https://dl.doubtnut.com/l/_0T29vyiKjoKk
https://dl.doubtnut.com/l/_0CkmrSwAMCxk
https://dl.doubtnut.com/l/_PUzBTW24aJWK


D. Pr

Answer: a

Watch Video Solution

20. Larger number of oxidation state are exhibited by the actinoids than

those by the lanthanoids , the main reason being.

A. more energy di�erence between 5d and 6d than between 4f and 5d

orbitals

B. more reactive nature of the antinoids than the lanthanoids

C. 4f orbitals more di�used than the 5f orbitals

D. lesser energy di�erence between 5f and 6d than between 4f and 5d

orbitals.

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_PUzBTW24aJWK
https://dl.doubtnut.com/l/_qZjuy72ZkwCk


21. Which of the following factor may be regarded as the main cause of

lanthanide contraction?

A. Poor shielding of one of the 4f-electrons by another in the subshell

B. E�ective shielding of one of the 4f-electrons by another in the

subshell

C. Poorer shielding of 5d electrond by 4f electrons

D. Greater shielding of 5d electrons by 4f electrons.

Answer: a

Watch Video Solution

22. Which of the following pairs has the same size ?

A. 

B. 

Zn2 + , Hf 4 +

Fe2 + , Ni2 +

https://dl.doubtnut.com/l/_qZjuy72ZkwCk
https://dl.doubtnut.com/l/_OBdOl5ylM76g
https://dl.doubtnut.com/l/_CyyCu1KaniFx


Test Your Grip Fill In The Blanks

C. 

D. 

Answer: d

Watch Video Solution

Zr4 + , Ti4 +

Zr4 + , Hf 4 +

23. The maximum oxidation state exhibited by actinide ions is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

+5

+4

+7

+8

https://dl.doubtnut.com/l/_CyyCu1KaniFx
https://dl.doubtnut.com/l/_TY3egnVbLiwq


1. The general valence shell electronic con�guration of transition

elements is

Watch Video Solution

2. Third transition series starts with the element  and ends at

the element .

Watch Video Solution

…............

…..............

3. In the d-block, the elements which do not generally show the

characteristics of transition elements include

 and 

Watch Video Solution

….................., …................... …....................

https://dl.doubtnut.com/l/_apqQfQBobJnw
https://dl.doubtnut.com/l/_CpS3glaRlZwN
https://dl.doubtnut.com/l/_foiidUtrUtBa


4. Silver and gold atoms have nearly the same atomic radii due to

Watch Video Solution

…...........

5. Among the d-block elements, the highest melting point is shown by

Watch Video Solution

…...............

6. Among the transiton metals of the �rst series ( leaving zinc which is

not considered as a transition metal ), the lowest meltaing point is shown

by 

Watch Video Solution

…................

https://dl.doubtnut.com/l/_vEsc5YHI4vJJ
https://dl.doubtnut.com/l/_1ITbKDQFU0ki
https://dl.doubtnut.com/l/_UPWTLxConyci


7. The only metal which has a positive standard reductions potential in

the �rst transition series is 

Watch Video Solution

…................

8. The element of �rst transition series which shows maximum number of

oxidation states is

Watch Video Solution

9. The reaction in which the same substance undergoes oxidation as well

as reduction is called  reaction.

Watch Video Solution

…...................

10.  is purple in colour because it is complimentary colour

of

[Ti(H2O)6]
3 +

https://dl.doubtnut.com/l/_X03wMDcp35ri
https://dl.doubtnut.com/l/_DTlcckWY8IxH
https://dl.doubtnut.com/l/_BqF6scffLIMx
https://dl.doubtnut.com/l/_OU717Thja0c2


Watch Video Solution

11. Transition metals in which vacent spaces are occupied by small atoms

such as hydrogen, carbon etc. are called 

Watch Video Solution

…..................

12. Iron, cobalt and nickel are collectively called as  metals.

Watch Video Solution

…................

13. Copper, silver and gold are collectively called as  metals.

Watch Video Solution

….............

14. First synthetic elements is

Watch Video Solution

https://dl.doubtnut.com/l/_OU717Thja0c2
https://dl.doubtnut.com/l/_hjmvGf3tHFQ1
https://dl.doubtnut.com/l/_pKLr5Wwh9AmR
https://dl.doubtnut.com/l/_o1WdgjPBtdd6
https://dl.doubtnut.com/l/_6pxyRcNARPwG


15. Chromite ore has the formula .

Watch Video Solution

…....................

16. When  is heated to white heat, the products formed are 

 and  .

Watch Video Solution

K2Cr2O7

….......................,    …......................... …...............

17. When KOH is added to  solution, the coloure changes from 

 to  due to the formation of

.

Watch Video Solution

K2Cr2O7

…................ …....................

…...................

18.  in acidic medium undergoes disproportionation to form 

 and .

V

CrO
3 −
4

…................ …...................

https://dl.doubtnut.com/l/_6pxyRcNARPwG
https://dl.doubtnut.com/l/_oAgveCqV6g1w
https://dl.doubtnut.com/l/_pk6mZgNlyWsZ
https://dl.doubtnut.com/l/_8pxiauhlePlI
https://dl.doubtnut.com/l/_pi4vIgF9Ah6M


Watch Video Solution

19. Reddish brown vapours formed when a chloride is heatedwith

 and conc.  are due to the formation of .

Watch Video Solution

K2Cr2O7 H2SO4 ….........

20. Acidi�ed  on reaction with hydrogen peroxide give deep

blue solution due to formation of

Watch Video Solution

K2Cr2O7

21. Yellow coloure of  or orange coloure of  is not due

to d-d transition but due to .

View Text Solution

CrO
2 −
4 O7 Cr2O

2 −
7

….............

https://dl.doubtnut.com/l/_pi4vIgF9Ah6M
https://dl.doubtnut.com/l/_6PeHDGg79azt
https://dl.doubtnut.com/l/_3UEoXBJSMXwT
https://dl.doubtnut.com/l/_kBYtaaeHCcNU


22. The powdered pyrolusite ore when fused with KOH in presence of air

forms .

Watch Video Solution

…...................

23.  in acidic solution undergoes disportionation to give 

 and .

Watch Video Solution

MnO
2 −
4

…..................... …...................

24. When heated strongly ,  decomposes to form

 and 

Watch Video Solution

KMnO4

…................... …..................

25. Prussian blue is formed when

Watch Video Solution

https://dl.doubtnut.com/l/_q5WZ0gYMRr4n
https://dl.doubtnut.com/l/_5trnTtztPJDy
https://dl.doubtnut.com/l/_niKLjjd3teZj
https://dl.doubtnut.com/l/_05fR9OTcaMdr


26. Which compound is formed when excess  is added to aqueous

solution of copper sulphate?

Watch Video Solution

KCN

27.  on heating gives

Watch Video Solution

(NH4)2Cr2O7

28. F block elements are known as

Watch Video Solution

29. The electronic con�guration of the fourth transition element is

Watch Video Solution

https://dl.doubtnut.com/l/_05fR9OTcaMdr
https://dl.doubtnut.com/l/_najw6SYBZSYO
https://dl.doubtnut.com/l/_E6NgO4s4hDLS
https://dl.doubtnut.com/l/_2HBWWhBf5Jnr
https://dl.doubtnut.com/l/_U5VreFYSv725
https://dl.doubtnut.com/l/_wyTxMOaGLsy3


30. The basic strength  as we proceed from  to 

 ( decreases or increases or remains constant).

Watch Video Solution

…................ La(OH)3

Lu(OH)3

31. Mischmetal contains about  percent of lanthanoids and is

used in making Mg-based alloy called .

Watch Video Solution

…............

…..................

32. The most common mineral containing lanthanoids is.......

Watch Video Solution

33. Philospher's wool is the name given to the compound .

Watch Video Solution

…................

https://dl.doubtnut.com/l/_wyTxMOaGLsy3
https://dl.doubtnut.com/l/_U1yA5owaW4OR
https://dl.doubtnut.com/l/_DpeDARczaUBZ
https://dl.doubtnut.com/l/_4ZyWk538Zz04


Conceptual Questions

1. Though copper , silver and gold have completely �lled sets of d-orbitals

yet they are considered as transition metals. Why?

View Text Solution

2. Name the elements which are not really transition elements but are

discussed with them. Why is is so?

Watch Video Solution

3. Explain why transition elements have many irregularties in their

electronic con�guration.

Watch Video Solution

4. Explain why Fe is a transitioin metal but Na is not ?

https://dl.doubtnut.com/l/_0SIFD2ueIM9K
https://dl.doubtnut.com/l/_xdIRNObdv3Hq
https://dl.doubtnut.com/l/_qEraLGyg7Mml
https://dl.doubtnut.com/l/_vOyseJ7Dw9LO


View Text Solution

5. Why is there striking similarities ( horizontal and vertical ) in successive

members of the transition series ?

View Text Solution

6. Why do the transition metal ions have high enthalpy of hydration ?

View Text Solution

7. Why the properties of third transition series are very similar to second

transition series ? Or Why the second and third members in each group

of the transition elements have very similar atomic radii ?

View Text Solution

https://dl.doubtnut.com/l/_vOyseJ7Dw9LO
https://dl.doubtnut.com/l/_DsPJOOnh6qDb
https://dl.doubtnut.com/l/_R32iBsh03J9f
https://dl.doubtnut.com/l/_m4RnapOWNAQV


8. Chromium is a typical hard metal while mercury is a liquid.

Watch Video Solution

9. The melting and boiling points of Zn , Cd and Hg are low. Why ? 

Or Why Zn , Cd and Hg are soft and have low m.pt. ?

View Text Solution

10. The second ionisation enthalpies of both Cr and Cu are higher than

those of the next element. Explain.

Watch Video Solution

11.  is a well known compound whereas corresponding 

compound is not known. Explain.

Watch Video Solution

K2PtCl6 Ni

https://dl.doubtnut.com/l/_cIOyjvkTDBEU
https://dl.doubtnut.com/l/_OTPhwlzJ0RjT
https://dl.doubtnut.com/l/_hQNzKKlp64xu
https://dl.doubtnut.com/l/_WYm1pVNCefXu


12. Most of the transition metals do not displace hydrogen from dilute

acids, why ?

Watch Video Solution

13. Explain why  for  couple is more positive than that

for (At. Nos. Mn=25,Fe=26)?

Watch Video Solution

E ∘ Mn3 + /Mn2 +

Fe3 + /Fe2 +

14. The  value in respect of the electrodes , manganese 

 and iron  are :  

,

.  

E ∘ (Z = 24)

(Z = 25) (Z = 26)

Cr3 + /Cr2 + = − 0.4V , Mn3 + /Mn2 + = + 1.5V

Fe3 + /Fe2 = + 0.8V

https://dl.doubtnut.com/l/_WYm1pVNCefXu
https://dl.doubtnut.com/l/_VUK3Ul744DuS
https://dl.doubtnut.com/l/_6L6jEx6Rpdn8
https://dl.doubtnut.com/l/_qWgg6IQspqwZ


On the basic of the above information compare the feasibilities of further

oxidation of their  oxidation states.

Watch Video Solution

+2

15. Why do transition elements show variable oxidation state?

Watch Video Solution

16. How is the variability in oxidation states fo transition metals di�erent

from that of the non transition metaals? 

Illustrate with examples.

Watch Video Solution

17. Among lanthanoids, Ln (III) compounds are predominant. However,

occasionally in solutions or in solid compounds, +2 and +4 ions are also

obtained.

https://dl.doubtnut.com/l/_qWgg6IQspqwZ
https://dl.doubtnut.com/l/_nnpuTY4A3fu6
https://dl.doubtnut.com/l/_3f6X5WAd5ZL5
https://dl.doubtnut.com/l/_E30cHEk7Ss9v


Watch Video Solution

18. How would you account for the fact that the transition metals and

their compounds are found to be good catalysts in many processes?

Watch Video Solution

19. Why generally there is an increase in density of elements from

titanium (  to copper  . In the �rst series of transition of

transiton elements.

View Text Solution

Z = 22) (Z = 29)

20. Giving reasons indicate which one of the following would be coloured

? 

 (At. no. of Cu = 29, V = 23, Sc = 21, Ni = 28)

Watch Video Solution

Cu+ , V 2 + , Sc3 + , Ni2 +

https://dl.doubtnut.com/l/_E30cHEk7Ss9v
https://dl.doubtnut.com/l/_yInZwzlpCSRb
https://dl.doubtnut.com/l/_IfxIgx9fwfnU
https://dl.doubtnut.com/l/_vr4Irik3gzXx


21. Scandium forms no coloured ions, yet it is regarded as a transition

elements. Explain why?

Watch Video Solution

22. A substance is found to have a magnetic moments of .How

many unpaired electrons does it contain?

Watch Video Solution

3.9BM

23. The paramagnetic character in  transition series elements increases

up to  and then decreases. Explain why.

Watch Video Solution

3d

Mn

24. Decide giving reason which one of the following pairs exhibits the

property indicated   :

https://dl.doubtnut.com/l/_An8SeUnCVwtB
https://dl.doubtnut.com/l/_TkDLeqNIlqia
https://dl.doubtnut.com/l/_QtaplyXG4SvO
https://dl.doubtnut.com/l/_zDMqbkEPFDgs


(i)  or  exhibits paramagnetism(ii) V or Mn exhibits more

number of oxidation states ( Atomic numbers

View Text Solution

Sc3 + Cr3 +

: Sc = 21, Cr = 24, V = 23, Mn = 25)

25. (a) of the ions  and , which one will be coloured in

aqueous solution? (Atomic no. s: Ag=47,Co=27,Ti=22) 

(b) If each ore each one of the above ionic species is in turn placed in a

magnetic �eld, how will it respond and why?

Watch Video Solution

Ag+ , Co2 + Ti+

26. Why are the ionisation energies of 5d elements greater than 3d

elements?

Watch Video Solution

https://dl.doubtnut.com/l/_zDMqbkEPFDgs
https://dl.doubtnut.com/l/_uDcWYgRx5WrW
https://dl.doubtnut.com/l/_InNZ09Ngb2xX


27. Describe giving reason which one of the following pairs has the

property indicated? 

(a).  or  has higher melting point.  

(b).  or  has lower magnetic moment.

Watch Video Solution

Fe Cu

Co2 + Ni2 +

28. Give reason for the following features of transition metal chemistry: 

(i). The lowest oxide of a transition metal (say, chromium, atomic number

24) is basic whereas the highest oxide is usually acidic. 

(ii) . Transition metals sometimes exhibit very low oxidation states such as

 and 0.

Watch Video Solution

+1

29. The 4d and 5d series of transition metals have more frequency metal-

metal bonding in their compounds than do the 3d metals. Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_G1BGGuehr75h
https://dl.doubtnut.com/l/_Lounh3DOXIc0
https://dl.doubtnut.com/l/_o4bPvANwZPEY


Watch Video Solution

30. Give reasons for each of the following: 

(i) Size of trivalent lanthanoid cation decrease with increase in the atomic

number. 

(ii) Transition metal �uorides are ionic in nature whereas bromides and

chlorides are usualy covalent in nature. 

(iii) Chemistry of all the lanthanoids is quite similar.

Watch Video Solution

31. Assign reason for each of the following statement: 

(i) The largest number of oxidation states are exhibited by the elements

in their row transition elements. 

(ii) The atomic radii decrease in Size with the increasing atomic number in

the lanthanoid series

Watch Video Solution

https://dl.doubtnut.com/l/_o4bPvANwZPEY
https://dl.doubtnut.com/l/_SbeNwGPSnwDm
https://dl.doubtnut.com/l/_uLKuGope2Ey8
https://dl.doubtnut.com/l/_Q7lJwBtTQdFv


32. (i) Which is a stronger reducing agent  or  and why ?  

(ii) Explain why  ion is not stable in aqueous solution ?  

(iii) Explain why  is a stronger oxidizing agent.

View Text Solution

Cr2 + Fe2 +

Cu+

Ce4 +

33. Assign reasons for each of the following   

(i) Manganese exhibits the highest oxidation state of  .  

(ii) Unlike  and the subseuent  ions of 3d

series of elements , the 4d an 5d series metals generally do not form

stable cationic species.

View Text Solution

:

+7

Cr3 + , Mn2 + , Fe93 + ) M 3 +

34. Explain why Zn shown only  oxidation state.

Watch Video Solution

+2

https://dl.doubtnut.com/l/_Q7lJwBtTQdFv
https://dl.doubtnut.com/l/_3PVc4cjF3plX
https://dl.doubtnut.com/l/_dQzrOnU60drk


35. Why is �rst ionization enthalpy of Cu higher than that of Na ?

View Text Solution

36. Give reason for the following : 

(i) Mn shows the highest oxidation state of +7 with oxygen but with

�uorine, it shows the highest oxidation state of +4 

(ii) Transition metals show variable oxidation states. 

(iii) Actinoids show irregularities in their electronic con�gurations.

Watch Video Solution

37. (a) Following are the transition metal ions of 3d series: 

  

(Atomic numbers: )  

Answer the following: 

(i) Which ion is most stable in an aqueous solution and why? 

(ii) Which ion is a strong oxidising agent and why? 

Ti4 + , V 2 + , Mn3 + , Cr3 +

Ti = 22, V = 23, Mn = 25, Cr = 24

https://dl.doubtnut.com/l/_nfziCOlZYkDu
https://dl.doubtnut.com/l/_pcoz3oIbPOcN
https://dl.doubtnut.com/l/_hSFA5EHLwEV3


(iii) Which ion is colourless and why? 

(b) Complete the following equations: 

(i)   

(ii) 

Watch Video Solution

2MnO
−
4 + 16H + + 5S − →

KMnO4

heat
−−→

38. Write the formula of di�erent oxides of manganese. What is the

oxidation state of Maganese in each of them ? Arrange them in order of

their decreasing acidic character.

Watch Video Solution

39. What is the e�ect of increasing pH on the colour of 

solution ?

Watch Video Solution

K2Cr2O7

https://dl.doubtnut.com/l/_hSFA5EHLwEV3
https://dl.doubtnut.com/l/_asInO9Q2te5A
https://dl.doubtnut.com/l/_S082610QBBxo


40. In the titratin of  ions with  in acidic medium, why

dilute  is used and not dilute HCl ?

Watch Video Solution

Fe2 + KMnO4

H2SO4

41. Give the relationship between the equivalent weight and molecular

weight of  in ( a) acidic (b) alkaline and (c ) neutral media.

Watch Video Solution

KMnO4

42. Why is it not advisable to dissolve  in conc.  ?

Watch Video Solution

KMnO4 H2SO4

43. Why in permanganate ion, there is a covalency between Mn and

oxygen ?

Watch Video Solution

https://dl.doubtnut.com/l/_hUnLLVn6mSQm
https://dl.doubtnut.com/l/_TRSDP7HobDVB
https://dl.doubtnut.com/l/_fwiimJZC3DoX
https://dl.doubtnut.com/l/_dNmztCLq2G1f


44. When chromite ore  is fuse with NaOH in presence of air, a

yellow coloured compound (A) is obtained which on acidi�cation with

dilute sulphuric acid gives a compound (B). Compound (B) on reaction

with KCl formas an orange colured crystalline compound (C). 

(i) Write the formulae of the compounds (A),(B) and (C). 

(ii) Write one use of compounds (C).

Watch Video Solution

FeCr2O4

45. Brie�y explain why electronic con�guration of lanthanoids are not

known with certainty.

Watch Video Solution

46. The  oxidation states of langthanum , gadolinium 

 and lutetium  are especially stable. Why ?

Watch Video Solution

+3 (Z = 57)

(Z = 64) (Z = 71)

https://dl.doubtnut.com/l/_dNmztCLq2G1f
https://dl.doubtnut.com/l/_81CA8fqnqIXO
https://dl.doubtnut.com/l/_mOzSSVigWcQl
https://dl.doubtnut.com/l/_EDf4oxsgF0GI


47. The outer electronic con�guration of two members of the lanthanoid

series are as follows   

 and   

What are their atomic numbers ? Predict the oxidation states exhibited

by these elements in their compounds.

Watch Video Solution

:

4f 15d16s2 4f 75d − 6s2

48. Why  and  or  and  exhibit similar properties?  

Or Zirconium (atomic number 40 and atomic number 72) occur together

in minerals and they exhibit similar properties. Give reasons.

Watch Video Solution

Zr Hf Nb Ta

49. Why  and  ions in solutions are good reducing

agents but an aqueous solution of  is a good oxidizing agent ?

W h Vid S l i

Sm2 + , Eu2 + Y b2 +

Ce4 +

https://dl.doubtnut.com/l/_EDf4oxsgF0GI
https://dl.doubtnut.com/l/_4srcY9FEBQlK
https://dl.doubtnut.com/l/_QLxYme6IgXaU
https://dl.doubtnut.com/l/_er2mtG8IK93c


Watch Video Solution

50. One among the langthanides ,Ce(III), can be easily oxidized to Ce(IV)

(At. No. of  . Explain why ? Or Of the lanthanides, cerium (At. No.

58) forms a tetrapositive ion,  in aqueous solution. Why?

Watch Video Solution

Ce = 58)

Ce94 + )

51. Which out of the two,  and  is more basic and why

?

Watch Video Solution

La(OH)3 Lu(OH)3

52. The electronic con�guration of actinide elements are not known with

certainity . Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_er2mtG8IK93c
https://dl.doubtnut.com/l/_bItb0N6dTUqO
https://dl.doubtnut.com/l/_GntwbccQbbtI
https://dl.doubtnut.com/l/_233sEETvqH6H


53. How would you account for the fact that actinoids exhibit a larger

number of oxidation state than the corresponding lanthanoids?

Watch Video Solution

54. The actinide contraction di�ers from lanthanide contraction ? Explain.

Watch Video Solution

55. Account for the following   

(i) Oxidizing power in the series   

(ii) Actinoid contraction is greater from element to element than

lanthanoid contraction. 

(iii) Oxoanion of a metal show higher oxidation states.

Watch Video Solution

:

: VO2 + < Cr2O
2 −
7 < MnO

−
4

https://dl.doubtnut.com/l/_vRkR707TdX7f
https://dl.doubtnut.com/l/_LLzqKAi8I7ms
https://dl.doubtnut.com/l/_JURyRLVWJjb9


Ncert Questions And Exercises With Ansers

56. Account for the following   

(a) Europlum (II) is more stable than cerium (II). 

(b) Transition metal have high enthalpies of atomisation . (c ) Actinoid

ions are generally coloured.

Watch Video Solution

:

1. On what ground can you say that scandium  is a transition

element but zinc  is not?

Watch Video Solution

(Z = 21)

(Z = 30)

2. Why do transition metals exhibit higher enthalpies of atomisation ?

Watch Video Solution

https://dl.doubtnut.com/l/_zai2gzaIV6AY
https://dl.doubtnut.com/l/_d7OmVi8fdWYo
https://dl.doubtnut.com/l/_cKCLyiEeq9CC
https://dl.doubtnut.com/l/_STu2SXh5rGdi


3. Name the transition element which does not exhibit variable oxidation

states .

Watch Video Solution

4. Why is  reducing and  oxidising when both have 

con�guration ?

Watch Video Solution

Cr2 + Mn3 + d4

5. How would you account for the increasing oxidising power in the series

?

Watch Video Solution

VO⊕
2 < Cr2O

2 −
7 < MnO

ɵ

4

6. For the �rst row transition metals the  value are: 

  

Explain the irregularity in the above values.

E ɵ

V
− 1.18

Cr
− 0.91

Mn
− 1.18

Fe
− 0.44

Co
− 0.28

Ni
− 0.25

Cu
+ 0.34

https://dl.doubtnut.com/l/_STu2SXh5rGdi
https://dl.doubtnut.com/l/_MB86YcFBDzsv
https://dl.doubtnut.com/l/_BNljVqKvrLhX
https://dl.doubtnut.com/l/_Z8GFmmYNrxfM


Watch Video Solution

7. Why is the value for the  couple much more positive

than that for  or

Watch Video Solution

E Θ Mn3 + /Mn2 +

Cr3 + /Cr2 + Fe3 + /Fe2 +

8. Calculate the magnetic moment of a divalent ion in aqueous solution if

its atomic number is 25.

Watch Video Solution

9. What is meant by disproportionation of an oxidation state ? Give an

example

Watch Video Solution

https://dl.doubtnut.com/l/_Z8GFmmYNrxfM
https://dl.doubtnut.com/l/_73NtsSIuwnnf
https://dl.doubtnut.com/l/_5YyHgdWG25wJ
https://dl.doubtnut.com/l/_9nm5VnzPGOjG


Ncert Intext Unsolved Questions

10. Name a member of the lanthanoid series which is well known to

exhibit  oxidation state.

Watch Video Solution

+4

1. Silver atom has completely �lled  orbitals  in its ground state.

How can you say it is a transition element?

Watch Video Solution

d (4d10)

2. In the series  to  the enthalpy of atomisation

of zinc is the lowest, i.e., 126 kJ . Why?

Watch Video Solution

Sc(Z = 21) Zn(Z = 30)

mol− 1

https://dl.doubtnut.com/l/_bRT9n5PMfQ2g
https://dl.doubtnut.com/l/_zWAOTOixkgtU
https://dl.doubtnut.com/l/_F7rEuaNPpBPH


3. Which of the 3d series of the transition metals exhibits the largest

number of oxidation states and why?

Watch Video Solution

4. The  value for copper is positive . What is

possibly the reason for this?

Watch Video Solution

E0(M 2 + /M) ( + 0.34V )

5. How would you account for the irregular of ionisation enthalpies (�rst)

in the �rst series of the transition elements?

Watch Video Solution

6. Why is the highest oxidation state of a metal exhibited in its oxide or

�uoride only?

https://dl.doubtnut.com/l/_PCm0dXqGdyNj
https://dl.doubtnut.com/l/_960Uk6Mk6pcr
https://dl.doubtnut.com/l/_NA3zhm7L103R
https://dl.doubtnut.com/l/_MacpBpUW0par


Watch Video Solution

7. Which is a stronger reducing agent  or  and why?

Watch Video Solution

Cr2 + Fe2 +

8. Calculate the spin only magentic moment of  ion .

Watch Video Solution

M 2 + (Z = 27)

9. Explain why  ion is not stable in aqueous solution ?

Watch Video Solution

Cu+

10. Actinoid contraction is greater from element to element than

lanthanoid contraction Why?

Watch Video Solution

https://dl.doubtnut.com/l/_MacpBpUW0par
https://dl.doubtnut.com/l/_uSXKJUekO2EN
https://dl.doubtnut.com/l/_eBWZknmMxCTV
https://dl.doubtnut.com/l/_cIVgkBjbkHKH
https://dl.doubtnut.com/l/_MRh66kAEpo2S


Ncert Exercises

1. Write down the electronic con�guration of : 

(a)  

(b)  

(c )  

(d)   

(e)  

(f)   

(g)  

(h) 

Watch Video Solution

Cr3 +

Cu+

Co2 +

Mn2 +

Pm3 +

Ce4 +

Lu2 +

Th4 +

2. Why  compounds are more stable than  compounds

towards oxidation to their + 3 state ?

Watch Video Solution

Mn2 + Fe2 +

https://dl.doubtnut.com/l/_MRh66kAEpo2S
https://dl.doubtnut.com/l/_aF352StLv2C6
https://dl.doubtnut.com/l/_e5iPucnJcZwV


3. Explain brie�y how  state become more and stable in the �rst half of

the �rst row transition elements with increasing atomic number?

Watch Video Solution

+2

4. To what extent do the electronic con�gurations, decide the stability of

oxidation states in the �rst series of the transition elements? Illustrate

your answer with examples.

Watch Video Solution

5. What may be the stable oxidation state of the transition element with

the following d electron con�gurations in the ground state of their

atoms : and ?

Watch Video Solution

3d3, 3d5, 3d8 3d4

https://dl.doubtnut.com/l/_e5iPucnJcZwV
https://dl.doubtnut.com/l/_mRoK50yXKzMn
https://dl.doubtnut.com/l/_2mkT1nfP9GuZ
https://dl.doubtnut.com/l/_gEGcDseyuiz3
https://dl.doubtnut.com/l/_uObws2GphmPp


6. Name the oxometal anions of the �rst series of the transition metals in

which the metal exhibits the oxidation state equal to its group number.

Watch Video Solution

7. What is lanthanoid contraction? What are the consequences of

lanthanold contraction?

Watch Video Solution

8. What are the characteristics of th transition elements and why are they

called transition elements? Which of the d-block elements may not be

regarded as the transition elements?

Watch Video Solution

9. In What way is the electronic con�guration of the transition elements

di�erent from the of the non-transition elements?

https://dl.doubtnut.com/l/_uObws2GphmPp
https://dl.doubtnut.com/l/_HPro51mGScte
https://dl.doubtnut.com/l/_RmZaBhfkiVUu
https://dl.doubtnut.com/l/_66U2vrv7KHcu


Watch Video Solution

10. What are the di�erent oxidation states exhibited by the lanthanoids?

Watch Video Solution

11. Explain giving reason   

(i) Transition metals and many of their compounds show paramagnetic

behaviour. 

(ii) The enthalpies of atomisation of the transition coloured compounds. 

(iii) The transition metals generally form coloured compounds. 

(iv) Transition metals and their many compuonds acts as good catalyst.

Watch Video Solution

:

12. What are interstitial compounds ? Which are such compounds well

known for transition metals ?

Watch Video Solution

https://dl.doubtnut.com/l/_66U2vrv7KHcu
https://dl.doubtnut.com/l/_e92PKBGVFAAj
https://dl.doubtnut.com/l/_ZG8JoPQqY1Qd
https://dl.doubtnut.com/l/_fMKF09XOOy8f


Watch Video Solution

13. How is the variability in oxidation states fo transition metals di�erent

from that of the non transition metaals? 

Illustrate with examples.

Watch Video Solution

14. Describe the preparation of potassium dichromate from iron chromite

ore.What is the e�ect of increasing pH on a solution of potassium

dichromate?

Watch Video Solution

15. Describe the oxidising action of potassium dichromate and write the

ionic equations for its reaction with (i) iodide (ii) iron (ii) solution and (ii)

Watch Video Solution

H2S

https://dl.doubtnut.com/l/_fMKF09XOOy8f
https://dl.doubtnut.com/l/_NbtH54Qm74Tp
https://dl.doubtnut.com/l/_OYxQghCqlYLZ
https://dl.doubtnut.com/l/_4KnA9bw6jIQD


16. Describe the preparation of potassium permanganate. How does the

acidi�ed permanganate solution react with (a) iron (ii) ions (b)  (c )

oxalic acid ? Write the ionic equations for the reactions .

Watch Video Solution

SO4

17. For  and  system,  values for some metals are

as follows   

Use this data to comment upon 

(i) the stability of  in acid solution as compared to that of 

and   

(ii) the case with which iron can be oxidized as compared to the similar

process for either Cr or Mn metals.

Watch Video Solution

M 2 + /M M 3 + /M 2 + E ∘

,

Cr2 /Cr = − 0.9V l, Cr3 + /Cr2 = − 0.4V , Mn2 + /Mn = − 1.2V , Mn3

Fe3 + Cr3 +

Mn3 +

https://dl.doubtnut.com/l/_4KnA9bw6jIQD
https://dl.doubtnut.com/l/_AyZqh1dvCqEQ
https://dl.doubtnut.com/l/_riDaq1gl4BMy


18. Predict which of the following will be coloured in aqueous solution ? 

 and 

Watch Video Solution

Ti3 + , V 3 + , Sc3 + , Mn2 + , Fe3 + , Co2 + MnO
−
4

19. Compare the stability of +2 oxidation state for the elements of the

�rst transition series.

Watch Video Solution

20. Compare the chemistry of actinoids with that of lanthanoids with

special reference to 

(i) electronic con�guration (ii) oxidation state (iii) atomci and ionic sizes

(iv) chemical reactivity.

View Text Solution

https://dl.doubtnut.com/l/_PcbKkf0HSxuX
https://dl.doubtnut.com/l/_enh6PbCmPWL4
https://dl.doubtnut.com/l/_GuwrFpkhjVFo


21. How would you account for the following: 

A) Of the  species  is strongly reducing while manganese(III) is

strongly oxidizing. 

B) Cobalt(II) is stable in aqueous solution but in the presence of

complexing reagents it is easily oxidized. 

C) The  con�guration is very unstable in ions.

Watch Video Solution

d4 Cr2 +

D1

22. What is meant by 'disproportionation'? Give two examples of

disproportionation reaction in aqueous solution.

Watch Video Solution

23. Which metal in the �rst series of transition metals exhibits+1

oxidation state most frequently and why?

Watch Video Solution

https://dl.doubtnut.com/l/_iues3IWYWkHr
https://dl.doubtnut.com/l/_4XWPm3J4dPew
https://dl.doubtnut.com/l/_29LMkA58vY13


24. Calculate the number of unpaired electrons in the following gaseous

ion:  and . Which one of these is the most stable

in aqueous solution?

Watch Video Solution

Mn3 + , Cr3 + , V 3 + Ti3 +

25. Give examples and suggest reason for the following features of the

transition metals Chemistry. 

(ii). A transition metal exhibits highest oxidation state in oxides and

�uorides. 

(iii). The highest oxidation state is exhibited in oxoanions of a metal.

Watch Video Solution

26. Indicate the steps in the preparation of: 

(i).  from chromite ore.  

(ii).  from pyrolusite ore

Watch Video Solution

K2Cr2O7

KMnO4

https://dl.doubtnut.com/l/_mVSFdLjqhlGz
https://dl.doubtnut.com/l/_mYXbM6ma83BG
https://dl.doubtnut.com/l/_xNYA8OE6TGnD


Watch Video Solution

27. What are alloys? Name an important alloy which contains some of the

lanthanoid metals . Mention its uses.

Watch Video Solution

28. What are inner-transition elements? Decide which of the following

atomic number are the numbers of the inner transition elements:

Watch Video Solution

29, 59, 74, 95, 102, 104

29. The chemistry of the actinoid elements is not so smooth as that of the

lanthanoid. Justify this statement by giving some example from the

oxidation state of these elements

Watch Video Solution

https://dl.doubtnut.com/l/_xNYA8OE6TGnD
https://dl.doubtnut.com/l/_uS7NMOJzT1kZ
https://dl.doubtnut.com/l/_Y12ku0bl1fH4
https://dl.doubtnut.com/l/_LoSQ3j7oy1PV
https://dl.doubtnut.com/l/_wca9xYlCtKEO


30. Which is the last element in the series of the actinods? Write the

electronic con�guration of this element. Comment on the possible

oxidation state of this element.

Watch Video Solution

31. Use Hund's rule to derive the electronic con�guration of  ion,

and calculatel its magntic moment on the basis of spin-only formula.

Watch Video Solution

Ce3 +

32. Name the member of the lanthanoids series which exhibit+4 oxidation

states and those which exhibit+2 oxidation state. Try to correlate this

types of behavior with the electronic con�guration of these elements.

Watch Video Solution

https://dl.doubtnut.com/l/_wca9xYlCtKEO
https://dl.doubtnut.com/l/_KEWjJxSS1847
https://dl.doubtnut.com/l/_0JFsxTF4Yd2b


33. Write the electronic con�guration of the elements with the atomic

number  and .

Watch Video Solution

61, 91, 101 109

34. Compare the general characteristics of the �rst series of the

transition metals with those of the second and third series metals in the

respective vertical columns. Give special emphasis on the following

points: 

(i) electronic con�gurations 

(ii) oxidation states 

(iii) ionisation enthalpies and 

(iv) atomic sizes.

Watch Video Solution

35. Write down the number of 3d electrons in each of the following ions: 

. Ti2 + , V (2 + ), Cr3 + , Mn2 + , Fe2 + , Fe3 + , Co2 + , Ni2 +  and Cu2 +

https://dl.doubtnut.com/l/_qyu2ALa2oIww
https://dl.doubtnut.com/l/_WHttmle8xAWQ
https://dl.doubtnut.com/l/_HstNhGtD3gla


Indicate how would you expect the �ve 3d orbitals to be occupied for

these hydrated ions (octahedral).

Watch Video Solution

36. Comments on the statement that elements of the �rst transition

series 

posses many properties di�erent from those of heavier transition

elements.

Watch Video Solution

37. What can be inferred from the magnetic moment values of the

following complex species? 

Watch Video Solution

Example Magnetic moment(BM)

K4[Mn(CN)6] 2.2

[Fe(H2O)
6
]

2 +
5.3

K2[MnCl4] 5.9

https://dl.doubtnut.com/l/_HstNhGtD3gla
https://dl.doubtnut.com/l/_qseutYKFggM8
https://dl.doubtnut.com/l/_FRkvkL2kYgSf


Ncert Exemplar Problems Multiple Choice Questions

1. Electronic confriguration of a transition element X in +3 oxidation

states is .  

What is its atomic number?

A. 25

B. 26

C. 27

D. 24

Answer: B

Watch Video Solution

[Ar]3d5

2. The electronic con�gurationo of Cu(II) is  whereas that of Cu(I) is 

. Which of the following is correct ?

A. Cu (II) is more stable

3d9

3d10

https://dl.doubtnut.com/l/_SPSIrikOVqd4
https://dl.doubtnut.com/l/_WoMZS3NiiiLd


B. Cu(II) is less stable

C. Cu(I) and Cu(II) are equally stable.

D. Stability of Cu(I) and Cu(II) depends on nature of copper salts.

Answer: a

Watch Video Solution

3. Metallic radii of some transitions element are given below. Which of

these elements will have highest density ? 

A. Fe

B. Ni

C. Co

D. Cu

Answer: d

Element Fe Co Ni Cu

Metallic 126 125 125 128

radii/pm

https://dl.doubtnut.com/l/_WoMZS3NiiiLd
https://dl.doubtnut.com/l/_GUUOapLzfH9O


Watch Video Solution

4. Generally transition elements from coloured salts due to the presence

of unpaired electrons. Which of the following compounds will be

coloured in solid state?

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

Ag2SO4

CuF2

ZnF2

Cu2Cl2

5. On addition of small amoung of  to concentrated , a

green oily compound is obtained which is highly explosive in nature.

Identify the compound from the following.

KMnO4 H2SO4

https://dl.doubtnut.com/l/_GUUOapLzfH9O
https://dl.doubtnut.com/l/_sRpJCziW77Du
https://dl.doubtnut.com/l/_yzwMeVGZYzPE


A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

Mn2O7

MnO2

MnSO4

Mn2O3

6. The magnetic nature of elements depends on the presence of unpaired

electrons. Identify the con�guration of transition element, which shows

highest magnetic moment.

A. 

B. 

C. 

D. 

3d7

3d5

3d8

3d2

https://dl.doubtnut.com/l/_yzwMeVGZYzPE
https://dl.doubtnut.com/l/_Th0xRjzgCWDp


Answer: b

Watch Video Solution

7. Which of the following oxidation state si common for all lanthanoids?

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

+2

+3

+4

+5

8. Which of the following reactions are disproportionation reaction ?

A. Cu+ → Cu2 + + Cu

https://dl.doubtnut.com/l/_Th0xRjzgCWDp
https://dl.doubtnut.com/l/_ixlrpx1Bshsa
https://dl.doubtnut.com/l/_jLGmGvQEOJMj


B. 

C. 

D. 

Answer: a:b

Watch Video Solution

3MnO
−
4 + 4H + → 2MnO

−
4 + MnO2 + 2H2O

2KMnO4 + → K2MnO4 + 2H2O

2MnO
−
4 + 3Mn2 + + 2H2O → 5MnO2 + 4H +

9. When  solution is added to oxalic acid solution , the

decolourisation is slow in the beginning but becomes instantaneous

after some time because

A.  is formed as the product.

B. Reaction is exothermic.

C.  catalyses the reaction

D.  acts as autocatalyst

Answer: d

KMnO4

CO2

MnO
−
4

Mn2 +

https://dl.doubtnut.com/l/_jLGmGvQEOJMj
https://dl.doubtnut.com/l/_S2DZk1BoGc4A


Watch Video Solution

10. There are 14 elements in actinoid series. Which of the following

elements does not belong to this series?

A. U

B. 

C. 

D. Fm

Answer: c

Watch Video Solution

Np

Tm

11.  acts as an oxidising agent in acidic medium. The number of

moles of  that will be needed to react with one mole of sulphide

ions in acidic solution is

KMnO4

KMnO4

https://dl.doubtnut.com/l/_S2DZk1BoGc4A
https://dl.doubtnut.com/l/_JBhSrrfWtjj6
https://dl.doubtnut.com/l/_gkJXpUzpeZeu


A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

2

5

3

5

4

5

1

5

12. Which of the following is amphoteric oxide? 

A. 

B. 

C. 

D. 

Answer: a

Mn2O7, CrO3, Cr2O3, CrO, V2O5, V2O4

V2O5, Cr2o3

Mn2O7, CrO3

CrO, V2O5

V2O5, V2O5

https://dl.doubtnut.com/l/_gkJXpUzpeZeu
https://dl.doubtnut.com/l/_0sryRhs2kd5X


Watch Video Solution

13. Gadolinium belongsd to 4f series. It's atomic number is 64. which of

the following is the correct electronic con�guration of gadolinium ?

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

[Xe]4f 75d16s2

[Xe]4f 65d26s2

[Xe]4f 86s2

[Xe]4f 95s1

14. Interstitial compounds are formed when small atoms are dropped

under the curved lattice of metals. Whether the following is not the

characteristics property of interstitial compounds?

https://dl.doubtnut.com/l/_0sryRhs2kd5X
https://dl.doubtnut.com/l/_Jnkh2wcTp9tw
https://dl.doubtnut.com/l/_uGE3vEflC6Xn


A. They have high melting points in comparison to pure metals

B. They are very hard

C. They retain metallic conductivity

D. They are chemically very reactive

Answer: d

Watch Video Solution

15. The magnetic moment is associated with its spin angular momentum

and orbital angular momentum. Spin only magnetic moment value of

 ion is

A. 2.87 B.M.

B. 3.87 B.M.

C. 3.47 B.M.

D. 3.57 B.M.

Cr3 +

https://dl.doubtnut.com/l/_uGE3vEflC6Xn
https://dl.doubtnut.com/l/_PxEYglBSM6LV


Answer: b

Watch Video Solution

16.  acts as on oxidising agent in alkaline medium. When alkaline 

 is treated with , iodide ion is oxidised to 

Watch Video Solution

KMnO4

KMnO4 KI …………….

17. Which of the following statements is not correct ?

A. Copper liberates hydrogen from acids

B. In its higher oxidation states, manganese forms stable compounds

with oxygen and �uorine

C.  and  are oxidising agents in aqueous solution

D.  and  are reducing agents in aqueous solution

Answer: a

Mn3 + Co3 +

Ti2 + Cr2 +

https://dl.doubtnut.com/l/_PxEYglBSM6LV
https://dl.doubtnut.com/l/_Rl1oPM9Aw4T0
https://dl.doubtnut.com/l/_d3AnKZDRYtEh


View Text Solution

18. When acidi�ed  solution is added to  salts then 

changes to

A. Sn

B. 

C. 

D. 

Answer: c

Watch Video Solution

K2Cr2O7 Sn2 + Sn2 +

Sn3 +

Sn4 +

Sn+

19. Higher oxidation state of manganese in �uoride is  but

highest oxidation state in oxides is  because

Watch Video Solution

+4(MnF4)

+7(Mn2O7)

https://dl.doubtnut.com/l/_d3AnKZDRYtEh
https://dl.doubtnut.com/l/_ox8MCvpxTLY0
https://dl.doubtnut.com/l/_UxAMLojlM5Yp


20. Although zirconium belongs to 4d transition series and hafnium to 5d

transition series even then they show similar physical and chemical

properties because …….. .

A. both belong to d-block

B. both have same number of electrons

C. both have similar atomic radius

D. both belongs to the same group of the periodic table.

Answer: c

Watch Video Solution

21. Why HCl not used to make the mdeium acidic in oxidation reactions of

 in acidic medium ?

A. Both HCl and  act as oxidising agents.

B.  oxidises HCl into  which is also an oxidising agent.

KMnO4

KMnO4

KMnO4 Cl2

https://dl.doubtnut.com/l/_MEV1qLlrig7k
https://dl.doubtnut.com/l/_29qxIhXZM0ar


Ncert Exemplar Problems Multiple Choice Question Ii

C.  is a weaker oxidising agent than HCl

D.  acts as a reducing agents in the presence of HCl.

Answer: b

Watch Video Solution

KMnO4

KMnO4

1. Generally transition elements and their salts are coloured due to the

presence of unpaired electrons in metal ions. Which of the following

compounds are coloured?

A. 

B. 

C. 

D. 

KMnO4

Ce(SO4)2

TiCl4

Cu2Cl2

https://dl.doubtnut.com/l/_29qxIhXZM0ar
https://dl.doubtnut.com/l/_CC9Wbd53Gt14


Answer: a,b

Watch Video Solution

2. Transition elements show magnetic moment due to spin and orbital

motion of electrons. Which of the following metallic ions have almost

same spin only magnetic moment?

A. 

B. 

C. 

D. 

Answer: a,d

Watch Video Solution

Co2 +

Cr2 +

Mn2 +

Cr3 +

https://dl.doubtnut.com/l/_CC9Wbd53Gt14
https://dl.doubtnut.com/l/_I4LU0FHgcZA9


3. In the form of dichromate, Cr(VI) is a strong oxidising agent in acidic

medium but Mo(VI) in  and W(VI) in  are not because

A. Cr(VI) is more stable than Mo(VI) and W (VI)

B. Mo(VI) and W (VI) are more stable than Cr(VI).

C. Higher oxidation states of heavier members of group-6 of transition

series are more stable.

D. Lower oxidation states of heavier members of group -6 of transition

series are more stable.

Answer: b,c

Watch Video Solution

Mo03 W03

4. Which of the following actinoids show oxidation states upto +7?

A. Am

B. Pu

https://dl.doubtnut.com/l/_ySG94HR4YOK3
https://dl.doubtnut.com/l/_PermpAuJ2rSb


C. U

D. Np

Answer: b,d

Watch Video Solution

5. General electronic con�guration of actinoids is

. Which of the following actinoids have one

electron in 6d orbital?

A. U ( Atomic no. 92)

B. Np ( Atomic no . 93)

C. Pu ( Atomic no. 94)

D. Am ( Atomic no. 95)

Answer: a,b

Watch Video Solution

(n − 2)f 1 − 14(n − 1)d0 − 2ns2

https://dl.doubtnut.com/l/_PermpAuJ2rSb
https://dl.doubtnut.com/l/_QnRhxigBn2y3


6. Which of the following lanthanoids show  oxidation state besides

the characteristic oxidation state +3 of lanthanoids?

A. Ce

B. E u

C. Yb

D. Ho

Answer: b,c

Watch Video Solution

+2

7. Which of the following ions show higher spin only magnetic moment

value?

A. 

B. 

Ti3 +

Mn2 +

https://dl.doubtnut.com/l/_QnRhxigBn2y3
https://dl.doubtnut.com/l/_I5MibUfSlERj
https://dl.doubtnut.com/l/_wQqBHsZq40gH


C. 

D. 

Answer: b,c

Watch Video Solution

Fe2 +

Co3 +

8. Transition elements form binary compounds with halogens. Which of

the following elements will form  type compounds?

A. Cr

B. Co

C. Cu

D. Ni

Answer: a,b

Watch Video Solution

MF3

https://dl.doubtnut.com/l/_wQqBHsZq40gH
https://dl.doubtnut.com/l/_4GoKDJdufavr
https://dl.doubtnut.com/l/_1p7cWOg8jI1M


Ncert Exemplar Problems Short Answer Questions

9. Which of the following will not act as oxidising agents?

A. 

B. 

C. 

D. 

Answer: b,c

Watch Video Solution

CrO3

MoO3

WO3

CrO
2 −
4

10. Although  is the characteristic oxidation state for lanthanoids but

cerium also shows  oxidation state because

Watch Video Solution

+3

+4

https://dl.doubtnut.com/l/_1p7cWOg8jI1M
https://dl.doubtnut.com/l/_SDsrhBzXk11N


1. Why does copper not replace hydrogen from acids?

Watch Video Solution

2. Why  values for Mn, Ni and Zn are more negative than expected?

Watch Video Solution

E −

3. Why �rst ionisation enthalpy of Cr is lower than that of Zn?

Watch Video Solution

4. Transition elements show high melting points. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_q5crisB1berI
https://dl.doubtnut.com/l/_6ffYnn2koXz1
https://dl.doubtnut.com/l/_jvqZTMQPhTH4
https://dl.doubtnut.com/l/_3brfM7jtJVkU


5. When  ion is treated with KI, a white precipitate is formed.

Explain the reaction with the help of chemical equation.

Watch Video Solution

Cu2 +

6. Out of  and , which is more stable and why?

Watch Video Solution

Cu2Cl2 CuCl2

7. When a brown compound of manganese (A) is treated with HCl it gives

a gas (B). The gas taken in excess, reacts with  to give an explosive

compound (C ). Identify compound A, B and C.

Watch Video Solution

NH3

8. Although �uorine is more electronegative than oxygen, but the ability

of oxygen to stabilise higher oxidation states exceeds that of �uorine.

https://dl.doubtnut.com/l/_KT9nw10NXXWq
https://dl.doubtnut.com/l/_Zx60eRGy0CLe
https://dl.doubtnut.com/l/_Dqr3gGj6iVEv
https://dl.doubtnut.com/l/_bbdr0dNhhu4B


Why?

Watch Video Solution

9. Although  and  ions have same number of unpaired

electrons but the magnetic moment of  is 3.87 B.M. and that of 

 is 4.87 B.M. Why ?

Watch Video Solution

Cr3 + Co2 +

Cr3 +

Co2 +

10. Ionisation enthalpies of Ce, Pr and Nd are higher than Th, Pa and U.

Why?

Watch Video Solution

11. Although Zr belongs to 4d and Hf belongs to 5d transition series, but

it is quite di�cult to separate them. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_bbdr0dNhhu4B
https://dl.doubtnut.com/l/_OgSlTXzjY6sX
https://dl.doubtnut.com/l/_flpdaISWoq2U
https://dl.doubtnut.com/l/_hNrIO9NXJoKE


12. Although +3 oxidation stae is thje characteristic oxidation state of

lanthanoids but cerium shows +4 oxidation state also. Why ?

Watch Video Solution

13. Explain why does colour of  disappear when oxalic acids is

added to its solution in acidic medium.

Watch Video Solution

KMnO4

14. When orange solution containing  ion is treated with an

alkali, a yellow solution is formed and when  ions are added to yellow

solution, an orange solution is obtained. Explain why does this happen?

Watch Video Solution

Cr2O
2 −
7

H +

https://dl.doubtnut.com/l/_hNrIO9NXJoKE
https://dl.doubtnut.com/l/_WlrEBNXdZgoZ
https://dl.doubtnut.com/l/_4mNbgB7sOHLF
https://dl.doubtnut.com/l/_8B0361SzIIXV


15. A solution of  on reduction yields either a colourless solution

or a brown precipitate or a green solution depending on pH of the

solution. What di�erent stages of the reduction do these represent and

how are they carried out ?

Watch Video Solution

KMnO4

16. The second and third rows of transition elements resemble each other

much more than they resemble the �rst row. Explain, why?

Watch Video Solution

17.  of Cu is +0.34 V while that of Zn is -0.736 V. Explain.

Watch Video Solution

E ∘

https://dl.doubtnut.com/l/_ib0AnftCCaNi
https://dl.doubtnut.com/l/_agJrB74qsNgQ
https://dl.doubtnut.com/l/_SBdrXlKyGiLz


Matching Type Questions

18. The halides of transition elements become more covalent with

increasing oxidation state of the metal. Why?

Watch Video Solution

19. While �lling up electron in the atomic orbitals, 4s orbital is �lled

before 3d orbital but reverse happens during the ionisation of the atom.

Explain why ?

Watch Video Solution

20. Reactivity of transition element decreases almost regularly from Sc to

Cu. Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_NK8XJim0EbRG
https://dl.doubtnut.com/l/_4lQx87nR0EDh
https://dl.doubtnut.com/l/_ucmk4OsjoZTL
https://dl.doubtnut.com/l/_fzHoa2vvDlqL


1. Match the catalyst given in Column I with the processes given in

Column II. 

Watch Video Solution

2. Match the compounds/elements given in Column I with uses given in

Column II. 

Watch Video Solution

https://dl.doubtnut.com/l/_fzHoa2vvDlqL
https://dl.doubtnut.com/l/_C0KYAiMowUNJ
https://dl.doubtnut.com/l/_kJbx4mqp7wVA


3. Match the properties givens in Column I with the metals given in

Column II. 

Watch Video Solution

Column I ( Porperty) Colu

(i) An element which can show+8oxidation state (a) Mn

(ii) 3d block element that can show upto +7oxidation state (b) Cr

(iii) 3d block element with highest melting point (c) Os

(d) Fe

4. Match the statements given in Column I with the oxidation states given

in Column II. 

Watch Video Solution

5. Mathc the solutions given in Column I and the coloures given in

Column II. 

https://dl.doubtnut.com/l/_kJbx4mqp7wVA
https://dl.doubtnut.com/l/_BeNCyFbaMSfD
https://dl.doubtnut.com/l/_prsaSy5FT5FZ


Watch Video Solution

Column I (Aqueous solution of salt) Column II (Colour)

(i) FeSO4.7H2O (a) Green

(ii) NiCl2.4H2O (b) Light pank

(iii) MnCl2.4H2O (c) Blue

(iv) CoCl2.6H2O (d) Pale green

(v) Cu2Cl2 (e) Pink

(f) Colourless

6. Match the property given in Column I with the element given in Column

II. 

Watch Video Solution

Column I(Property)

(i) Lanthanoid which shows +4oxidation state

(ii) llnathanoid which can show +2oxidation state

(iii) Radiactive lanthaoid

(iv) Lanthanoid which has 4f 7electronic configuration in + 3oxidation

(v) Lanthanoid which has 4f 14electronic configuration in + 3oxidatio

7. Match the properties given in Colunmn I with the emtals given in

Column II. 

https://dl.doubtnut.com/l/_prsaSy5FT5FZ
https://dl.doubtnut.com/l/_i5re6zziUXUy
https://dl.doubtnut.com/l/_uQBSKEoDHzy1


Watch Video Solution

Column I (Property) Column II (

(i) Element with higher second ionisation enthalpy (a) Co

(ii) Element with highest third ionisation enthalpy (b) Cr

(iii) M in M(CO)
6
is (c) Cu

(iv) Element with highest heat of atomisation (d) Zn

(e) Ni

8. Match the column - 

Watch Video Solution

Column-I Column-II

(A) Ba (p) Golden yellow

(B) Ca (q) Apple green

(C) Na (r) Brick Red

(D) Rb (s) Violet

9. 

A. 

Column I(Substance) Column II(Eq. wt)

(A) KMnO4in acidic solution (p) Mol.wt/6

(B) KMnO4in alkaline solution (q) Mol.wt/5

(C) KMnO4in neutral solution (r) Mol.wt/3

(D) K2Cr2O7  in acidic medium (s) Mol. wt/1

A − s, B − r, C − q, D − p

https://dl.doubtnut.com/l/_uQBSKEoDHzy1
https://dl.doubtnut.com/l/_QK3fgZQcd6Kl
https://dl.doubtnut.com/l/_DvAUHkB5fuzn


Assertion And Reason Type Questions

B. 

C. 

D. 

Answer:

Watch Video Solution

A − q, B − s, C − r, D − p

A − r, B − s, C − p, D − q

A − p, B − s, C − q, D − r

1. Assertion (A)  iodide is not known.  

Reason (R )  oxidises  to iodine.

A. Both assertion and reason are true and reason is the correct

explanation of the assertion .

B. Both assertion and reason are true but reason is not the correc

explanation of assertion.

C. Assertion is not true for reason is true

Cu(II)

Cu2 + I −

https://dl.doubtnut.com/l/_DvAUHkB5fuzn
https://dl.doubtnut.com/l/_2E58MYhRmY3H


D. Both assertion and reason are false.

Answer: A

Watch Video Solution

2. Assertion (A) Separation of Zr and Hf is di�cult. 

Reason (R ) Because Zr and Hf lie in the same group of the Periodic Table.

A. Both assertion and reason are true and reason is the correct

explanation of the assertion .

B. Both assertion and reason are true but reason is not the correc

explanation of assertion.

C. Assertion is not true for reason is true

D. Both assertion and reason are false.

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_2E58MYhRmY3H
https://dl.doubtnut.com/l/_H9ozrdphWsWK


3. Assertion (A) Actinoids form relatively less stable complexes as

compared to lanthanoids. 

Reason (R ) Actinoids can utilise their 5f orbitals alongwith 6d orbitals in

bonding but lanthanoids do not use their 4f orbital for bonding.

A. Both assertion and reason are true and reason is the correct

explanation of the assertion .

B. Both assertion and reason are true but reason is not the correc

explanation of assertion.

C. Assertion is not true for reason is true

D. Both assertion and reason are false.

Answer: c

Watch Video Solution

https://dl.doubtnut.com/l/_H9ozrdphWsWK
https://dl.doubtnut.com/l/_3ouJ6gXuWOkj


4. Assertion (A) Cu cannot liberate hydrogen from acids. 

Reason (R ) Because it has positive electrode potential.

A. Both assertion and reason are true and reason is the correct

explanation of the assertion .

B. Both assertion and reason are true but reason is not the correc

explanation of assertion.

C. Assertion is not true for reason is true

D. Both assertion and reason are false.

Answer: a

Watch Video Solution

5. Assertion (A) The highest oxidation state of osmium is +8. 

Reason (R ) Osmium is a 5d-block element.

https://dl.doubtnut.com/l/_LhLznIhKPu21
https://dl.doubtnut.com/l/_Ft3skDZIvwsL


Long Answer Questions

A. Both assertion and reason are true and reason is the correct

explanation of the assertion .

B. Both assertion and reason are true but reason is not the correc

explanation of assertion.

C. Assertion is not true for reason is true

D. Both assertion and reason are false.

Answer: b

Watch Video Solution

1. Identify A to E and also explain the reactions involved. 

Watch Video Solution

https://dl.doubtnut.com/l/_Ft3skDZIvwsL
https://dl.doubtnut.com/l/_jMId4mma0fcS


2. When a chromite ore (A) is fused with sodium carbonate in free excess

of air and the product is dissolved in water, a yellow solution of

compound (B) is obtained. After treatment of this yellow solution with

sulphuric acid, compound (C ) can be crystallised from the solution. When

compound (C ) is treated with KCl, orange crystals of compound (D)

crystallise out. Identify A to D and also explain the reactions.

Watch Video Solution

3. When an oxide of manganese (A) is fused with KOH in the presence of

an oxidising agent and dissolved in water, it gives a dark green solution

of compound (B). Compound (B) disproportionates in neutral or acidic (C

) oxidises potassium iodide solution to a compound (D) and compound

(A) is also formed. Identify compounds A to D and also explain the

reactions involved.

Watch Video Solution

https://dl.doubtnut.com/l/_jMId4mma0fcS
https://dl.doubtnut.com/l/_AXy0UEwmFKHl
https://dl.doubtnut.com/l/_xos4jQA1p3D5


4. On the basis of lanthanoid contraction, explain the following: 

(i) Nature of bonding in  and . 

(ii) Trends in the stability of oxo salts of lanthanoids from La to Lu. 

(iii) Stability of the complexes of lanthanoids. 

(iv) Radii of 4d and 5d block elements. 

(v) Trends in acidic character of lanthanoids oxides.

Watch Video Solution

La2O3 Lu2O3

5. Answer the following questions 

(i) Which element of the �rst transition series has highest second

ionisation enthalpy? 

(ii) Which element of the �rst transition series has highest third

ionisation enthalpy? 

(iii) Which element of the �rst transition series has lowest enthalpy of

atomisation? 

(b) Identify the metal and justify your answer. 

https://dl.doubtnut.com/l/_3Y0cTRgWj9Cq
https://dl.doubtnut.com/l/_IqS15TDaM7h0


(i) Carbonyl   

(ii) 

Watch Video Solution

M(CO)5

MO3F

6. Mention the type of compounds formed when small atoms like H, C and

N get trapped inside the crystal lattice of transition metals. Also give

physical and chemical characteristics of these compounds.

Watch Video Solution

7. (a) Transition metals can act as catalysts because these can change

their oxidation state. How does Fe (III) catalyse the reaction between

iodide and persulphate ions? 

(b) Mention any three processes where transition metals act as catalysts.

Watch Video Solution

https://dl.doubtnut.com/l/_IqS15TDaM7h0
https://dl.doubtnut.com/l/_pJWRdqEawhv5
https://dl.doubtnut.com/l/_bB5v6rklnoXB


Additional Questions Very Short Answer Questions

8. A violet compound of manganese (A) decomposes on heating to

liberate oxygen and compounds (B) and (C ) of manganese are formed.

Compound (C ) reacts with KOH in the presence of potassium nitrate to

give compound (B). On heating compound (C ) with conc.  and

NaCl, chlorine gas is liberate and a compound (D) of manganese

alongwith other products is formed. Identify compounds A to D and also

explain the reaction involved.

Watch Video Solution

H2SO4

1. The transition elements are so named because

Watch Video Solution

2. Why are transition elements known as d-block elements ?

W t h Vid S l ti

https://dl.doubtnut.com/l/_MmVZwnSJ1VTt
https://dl.doubtnut.com/l/_pT8sLvrLlhgL
https://dl.doubtnut.com/l/_66POPaeTvsY2


Watch Video Solution

3. The electronic con�guration of a transition elements in  oxidatin

stateis . Find out atomic number.

Watch Video Solution

+3

[Ar]3d7

4. How many elements are presents in the d-block of the periodic table ?

Watch Video Solution

5. How many transiiton series of elements are there in the periodic table ?

Name them.

Watch Video Solution

6. Write the general electronic con�guration of transition elements or d-

block elements.

https://dl.doubtnut.com/l/_66POPaeTvsY2
https://dl.doubtnut.com/l/_oI34IDHgCEgK
https://dl.doubtnut.com/l/_aaF4V8R1FR3N
https://dl.doubtnut.com/l/_xFjGoNLJ3vXK
https://dl.doubtnut.com/l/_MUnhEjtv00a8


Watch Video Solution

7. Each transition series contains only 10 elements because

Watch Video Solution

8. Zinc, cadmium and mercury are generally not considered as transition

metals. Give reasons.

Watch Video Solution

9. In the transition series, starting from lanthanum , the next

element hafnium  has an atomic number of 72. Why do we

observe this jump in atomic number?

Watch Video Solution

La(Z = 57)

Hf(Z = 72)

https://dl.doubtnut.com/l/_MUnhEjtv00a8
https://dl.doubtnut.com/l/_IKU2jBJJfypd
https://dl.doubtnut.com/l/_FSn7U7rFYShu
https://dl.doubtnut.com/l/_qltjAbEFgKeA


10. Which out of the following is are transition elements s and why ? 

Zn,Ag,Cd,Au.

Watch Video Solution

/ /

11. Both Cu and Zn have completely �lled 3d atomic orbitals. Cu is

considered as transition elements but Zn is not. Explain.

Watch Video Solution

12. The atomic sizesof Fe,Co and Ni are nearly same, Explain with reason. 

Or Atomic size of 3d series elements from chromium to copper is almost

the same. Give reason.

Watch Video Solution

https://dl.doubtnut.com/l/_SSTIclSEt2ra
https://dl.doubtnut.com/l/_zjG19hAasX7L
https://dl.doubtnut.com/l/_JA3e2sMWcm9Z


13. How does the ionic/covalent character of the compounds of a

transition metal vary with its oxidation state?

Watch Video Solution

14. Name the element in the 3d series that 

(i) shows maximum oxidation state (ii) is diamagnetic

Watch Video Solution

15. What is the common oxidation state of Cu, Ag and Au ?

Watch Video Solution

16. which metal in the �rst series of transition metals exhibits +1

oxidation state most frequently and why?

Watch Video Solution

https://dl.doubtnut.com/l/_TFeb5k8SyJjh
https://dl.doubtnut.com/l/_yvlGef1w0VpK
https://dl.doubtnut.com/l/_70lVO6G1pbTd
https://dl.doubtnut.com/l/_ZqVCR2n3z6rJ


17. Which of the following is an example of disproportionation reaction?

Watch Video Solution

18. Write all posible oxidation state of an element having atomic number

.

Watch Video Solution

25

19. Why does vanadium pentoxide act as a catalyst?

Watch Video Solution

20. Why  salts are white while  salts are blue

Watch Video Solution

Zn2 + Ni2 +

https://dl.doubtnut.com/l/_ZqVCR2n3z6rJ
https://dl.doubtnut.com/l/_aHfek7fyXwfO
https://dl.doubtnut.com/l/_YPNzVQi5oc7a
https://dl.doubtnut.com/l/_dSWa1Xgr3hac
https://dl.doubtnut.com/l/_Io6y5k7uMt5j
https://dl.doubtnut.com/l/_BwwtiN9qokrR


21. Out of  and ions which is coloured and

why? Give reason.

Watch Video Solution

[Sc(H2O)6]
3 +

[Ti(H2O)6]
3 +

22. (a) Which metal in the �rst transition series (3d series) exhibits+ 1

oxidation state most frequently and why? 

(b) Which of the following cations are coloured in aqueous solutions and

why? 

Watch Video Solution

Sc3 + , V 3 + , Ti4 + , Mn2 + (At. nos. Sc = 21, V = 23, Ti = 22, Mn = 25)

23. Copper (I) compounds are white and diamagnetic while copper(II)

compounds are coloured and paramagnetic. Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_BwwtiN9qokrR
https://dl.doubtnut.com/l/_sztbUVvVdOFa
https://dl.doubtnut.com/l/_VF6I9KLCxvvF


24. Which divalent metal ion has maximum paramagnetic character

among the �rst transition metals? Why?

Watch Video Solution

25. Which of the two is paramagnetic : V (IV) or V (V) and why ?

Watch Video Solution

26. Which reagent can be used to identify  ion ?

Watch Video Solution

Ni2 +

27. What do you mean by 18 carat gold ?

Watch Video Solution

https://dl.doubtnut.com/l/_rZhwfkgHJa6k
https://dl.doubtnut.com/l/_dXGwfdPNvo7k
https://dl.doubtnut.com/l/_7EBG8pq9KF7x
https://dl.doubtnut.com/l/_WwSz5Ws80dzW


28. Which elements are called ferrous metals ?

Watch Video Solution

29. How many of the transition elements are called Platinum metals.

Watch Video Solution

30. What are coinage metals ? Give example .

Watch Video Solution

31. Write the formula of an oxo-anion of chromium (Cr) in which it shows

the oxidation state equal to its group number

Watch Video Solution

https://dl.doubtnut.com/l/_WbmNEi9NblBn
https://dl.doubtnut.com/l/_QxBLZdw2evkB
https://dl.doubtnut.com/l/_8K43lVh5fYkz
https://dl.doubtnut.com/l/_b9ZweLNMG9kf


32. What happends when chromates are kept in acidic solution and

dichromates in the alkaline solution?

Watch Video Solution

33. Complete the following reaction 

Watch Video Solution

: (NH4)2Cr2O7

Heat
−−→

34. Name one ore each of manganese and chromium.

Watch Video Solution

35. What happens when  is heated with conc.  or acidi�ed

oxalic acid or treated with acidi�ed  ?

Watch Video Solution

KMnO4 H2SO4

FeSO4

https://dl.doubtnut.com/l/_EPsK8vVqIOOn
https://dl.doubtnut.com/l/_h7pAnOZuq1gQ
https://dl.doubtnut.com/l/_g83itST1zcaR
https://dl.doubtnut.com/l/_HCt5Gys4fSNB
https://dl.doubtnut.com/l/_SsX0WSOwujGV


36. 1-butyne on reaction with hot alkaline  gives:

Watch Video Solution

KMnO4

37. Write ionic reaction for the reaction between  ions and oxalate

ions at 333K.

Watch Video Solution

MnO
−
4

38. Complete the following: 

Watch Video Solution

2MnO
−
4 (aq) + 5H2O2(aq) → 2Mn2 + + 8H2O + …. .

39. Why  is used in cleaning surgical instruments in hospitals ?

Watch Video Solution

KMnO4

https://dl.doubtnut.com/l/_SsX0WSOwujGV
https://dl.doubtnut.com/l/_3S12L1axPRET
https://dl.doubtnut.com/l/_XonyqyW1fbQl
https://dl.doubtnut.com/l/_ey4TNfBMLggl
https://dl.doubtnut.com/l/_jsCe0ZMCj4Eh


40. What is the basic di�erence between the electronic con�guration of

transition and inner transition elements?

Watch Video Solution

41. Write the electronic con�guration of Gadolinium  and its

most stable oxidation state .

Watch Video Solution

(Z = 64)

42. Which is the most common oxidation state exhibited by lanthanoids ?

Watch Video Solution

43. What is meant by 'lanthanoid contraction'?

Watch Video Solution

https://dl.doubtnut.com/l/_jsCe0ZMCj4Eh
https://dl.doubtnut.com/l/_cuXq2GljlhQx
https://dl.doubtnut.com/l/_934f0mMTzvOA
https://dl.doubtnut.com/l/_ZBrkXXLJR1yf
https://dl.doubtnut.com/l/_2AkeB9A6wiTH


44. Why is the separation of lanthanide elements di�cult?

Watch Video Solution

45. Explain why lanthanoids are paramagnetic in nature ?

Watch Video Solution

46. Write any two uses of pyrophoric alloys.

Watch Video Solution

47. Give the general electronic con�guration of actinides.

Watch Video Solution

https://dl.doubtnut.com/l/_2AkeB9A6wiTH
https://dl.doubtnut.com/l/_dk81FDhiL8Gx
https://dl.doubtnut.com/l/_r9BhrZTsSCFF
https://dl.doubtnut.com/l/_FXxdznXCMnq1


Additional Questions Short Answer Questions

48. Write the electronic con�guration of the element with atomic number

.

Watch Video Solution

102

49. What is the maximum oxidation state shown by actinides?

Watch Video Solution

1. What is the basic di�erence between the electronic con�guration of

transition and inner transition elements?

Watch Video Solution

https://dl.doubtnut.com/l/_WchfpI2ofaYh
https://dl.doubtnut.com/l/_l4CrX98p0tfj
https://dl.doubtnut.com/l/_jMbsgdqFAHcn


2. The ionization energies of the elements of �rst transitoin series do

notvary much with increasing atomic number. Explain why

Watch Video Solution

3. The sums of �rst and second ionization energies and those of third and

fourth ionization energies  of nickel and platinum are: 

   

Justify using above data why  are more stable than their

corresponding counter part ions ?

Watch Video Solution

(in kJ mol − 1)

(IE1) +(IE)
2

Ni 2.49

Pt 2.66

(IE3) +(IE)
4

Ni 8.80

Pt 6.70

Ni+ 2 and Pt+ 4

4. Explain why transition metals and their many compounds act as good

catalyst.

Watch Video Solution

https://dl.doubtnut.com/l/_oVkxbTLE8wz3
https://dl.doubtnut.com/l/_PddMaHU5TgQH
https://dl.doubtnut.com/l/_zvXT6X0NiowX


5. The tendency of the transition elements to form coloured compounds

is attributed to

Watch Video Solution

6. Explain why transition metal ions usually show paramagnetic

behaviour.

Watch Video Solution

7. Why do the transition elements exhibit higher enthalpies of

atomisation?

Watch Video Solution

8. What are interstitial compounds? Why are such compounds well known

for the transition metals?

https://dl.doubtnut.com/l/_HDvBPD4jkGQh
https://dl.doubtnut.com/l/_u1pXAumWRzC8
https://dl.doubtnut.com/l/_6ofZaT8b0jA9
https://dl.doubtnut.com/l/_B5PriBsMPtPE


Watch Video Solution

9. Explain the following properties of transition elements. 

(i) Variable oxidation states (ii) Complex formation

Watch Video Solution

10. Why do transition metals form coloured complexes ?

Watch Video Solution

11. (a) Following are the transition metal ions of 3d series: 

  

(Atomic numbers: )  

Answer the following: 

(i) Which ion is most stable in an aqueous solution and why? 

(ii) Which ion is a strong oxidising agent and why? 

(iii) Which ion is colourless and why? 

Ti4 + , V 2 + , Mn3 + , Cr3 +

Ti = 22, V = 23, Mn = 25, Cr = 24

https://dl.doubtnut.com/l/_B5PriBsMPtPE
https://dl.doubtnut.com/l/_mfuoyuLNC2av
https://dl.doubtnut.com/l/_QTyGyykgMLKu
https://dl.doubtnut.com/l/_seeiFwhfoGRt


(b) Complete the following equations: 

(i)   

(ii) 

Watch Video Solution

2MnO
−
4 + 16H + + 5S − →

KMnO4

heat
−−→

12. Write down the formula of potassium dichromate.

Watch Video Solution

13. When  is added to a acidi�ed solution of :

Watch Video Solution

H2O2 K2Cr2O7

14. Give equation forchromyl chloride test.

Watch Video Solution

https://dl.doubtnut.com/l/_seeiFwhfoGRt
https://dl.doubtnut.com/l/_r4CNlMrsEqp2
https://dl.doubtnut.com/l/_Kwhk7a7EwhFo
https://dl.doubtnut.com/l/_0mb5C3Ubgq1z


15. Name the gas evolved when concentrated HCI is added to powdered

potassium dichromate. On passing the evolved gas through acidi�ed KBr

solution, the solution turns brown. Write the balanced equations for the

reactions involved.

Watch Video Solution

16. Write an equation in ionic form to represent the oxidizing actionof

 in acidic medium.Also draw the structureof  ion.

Watch Video Solution

Cr2O
2 −
7 Cr2O

2 −
7

17. Why  compounds are more stable than  compounds

towards oxidation to their + 3 state ?

Watch Video Solution

Mn2 + Fe2 +

https://dl.doubtnut.com/l/_Kzh1WzvmYKtX
https://dl.doubtnut.com/l/_Onze7CobUNLy
https://dl.doubtnut.com/l/_AQitzSDBDoj4


18. Give the preparation of potassium permanganate from pyrolusite ore.

Watch Video Solution

19. What happens when (i)  is heated (ii) is heated.

Watch Video Solution

KMnO4 K2Cr2O7

20. What happens when acidi�ed reacts with  (ii)Oxalic

acid (iii)  Write ionic reactions.

Watch Video Solution

KMnO4 (i)H2S

KNO2

21. Describe the oxidising property of  in neutral or faintly

alkaline medium for its reactions with iodide and thiosulphate ions.

Watch Video Solution

KMnO4

https://dl.doubtnut.com/l/_vkdC8AcewZY7
https://dl.doubtnut.com/l/_oDuekK9cR1Ou
https://dl.doubtnut.com/l/_IGjhy1d7GwsL
https://dl.doubtnut.com/l/_im4dC4IxT1YW
https://dl.doubtnut.com/l/_85JLgnydC9mD


22. What chemical changes take place when (i)  is fused with KOH

in air ? 

(ii) pH of a chromate solutiona is progressively lowered?

Watch Video Solution

MnO2

23. Write ionic equations for the conversion of (a)manganate to

permanganate(b) permanganate to manganese (II) (c ) chromate to

dichromate.

Watch Video Solution

24. Write chemical equations for the following reactions: 

(a) Oxidation of nitrite ion by  in acidic medium, 

(b) Acidi�cation of potassium chromate solution. 

(c ) Disproportionation of manganese (VI) in acidic solution.

Watch Video Solution

MnO
−
4

https://dl.doubtnut.com/l/_85JLgnydC9mD
https://dl.doubtnut.com/l/_8qgUUpZUCjAK
https://dl.doubtnut.com/l/_GVAc5Zm5cPda


25. Complete the following chemical equations : 

(i)   

(ii) 

Watch Video Solution

8MnO
−
4 + 3S2O

2 −
3 + H2O →

Cr2O
2 −
7 + 3Sn2 + + 14H + →

26. What is meant by disproporitonation of an oxidation state? Give an

example.

Watch Video Solution

27. What happens when 

(i)  is heated ? (ii)  is heated ?  

Write the equation

Watch Video Solution

(NH4)2Cr2O7 H3PO3

https://dl.doubtnut.com/l/_gSixIl9PIAWh
https://dl.doubtnut.com/l/_8YpYmN1DtUD8
https://dl.doubtnut.com/l/_9AX0lMHj2p08


28. Complete the following equations   

(i)   

(ii) 

Watch Video Solution

:

2MnO
−
4 + 16H + + 5S2 →

KMnO4

heat
−−→

29. What are inner-transition elements? Decide which of the following

atomic number are the numbers of the inner transition elements:

Watch Video Solution

29, 59, 74, 95, 102, 104

30. What is lanthanoid contraction? What is its cause and what ar its

consequences ?

Watch Video Solution

https://dl.doubtnut.com/l/_1pneGLLi15qn
https://dl.doubtnut.com/l/_VHPDEDmnnGcw
https://dl.doubtnut.com/l/_OI6HHgc7vqTZ


31. Misch metal is

Watch Video Solution

32. How would you account for the following : (i) Many of the transition

elements are virtually the same as those of the corresponding members

of the second series. 

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

among the lanthanoids.

Watch Video Solution

33. (a) How would you account for the following : 

(i) Actinoids contraction is greater than Lanthanoids contracation. 

(ii) Transition metals form coloured compounds. 

(b) Complete the following : 

Watch Video Solution

2MnO
−
4 + 6H + + 5NO−

2 →

https://dl.doubtnut.com/l/_mfkGyNMJx4bX
https://dl.doubtnut.com/l/_Si7oXsXIyjDf
https://dl.doubtnut.com/l/_9rCzGC4EF7dV


Additional Questions Long Answer Questions

Watch Video Solution

34. Give reasons for the following: 

(i) Transition metals form alloys. 

(ii)  is basic whereas  is acidic. 

(iii)  is a strong reducing agent.

Watch Video Solution

Mn2O3 Mn2O7

Eu2 +

1. Explain the following : 

(i) Most of the transition elements show variable oxidation states. 

(ii) Most of the compounds of transition elements are coloured. 

(iii) Many transition elements and their compounds are paramagnetic .

Watch Video Solution

https://dl.doubtnut.com/l/_9rCzGC4EF7dV
https://dl.doubtnut.com/l/_LNNI4xEm75m9
https://dl.doubtnut.com/l/_IZF6t5E9PDiO


2. Describe the preparation of potassium dichromate from chromite ore.

What is the e�ect of increasing pH on solution of potassium dichromate

?

Watch Video Solution

3. Which of the following compounds is formed when a mixture of

 is heated with conc.  ?

Watch Video Solution

K2Cr2O7 and KCl H2SO4

4. Assign reasons for the following : 

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

(ii) The transition metals and many of their compounds act as good

catalyst. 

(iii) From element to element the actinoid contraction is greater than the

lanthanoid contraction. 

(iv) The  value for the  couple is much more positiveE ∘ Mn3 + /Mn2 +

https://dl.doubtnut.com/l/_4YpkA2TzyYQd
https://dl.doubtnut.com/l/_fWSntNrDLTDf
https://dl.doubtnut.com/l/_lOvlI8FpiYfE


than that for . 

(v) Scandium (Z = 21) does not exhibit variable oxidation states and yet it

is regarded as transition element.

Watch Video Solution

Cr3 + /Cr2 +

5. In acidic medium 

Watch Video Solution

MnO
2 −
4

6. Give an explanation for each of the following observations : 

(i) The gradual decrease in size (actinoid contraction) from element to

element is greater among the actinoids than that among the lanthanoids

(lanthanoid contraction). 

(ii) The greatest number of oxidation states are exhibited by the

members in the middle of a transition series. 

(iii) With the same d-orbital con�guration  ion is a reducing

agent but  ion is an oxidising agent.

W t h Vid S l ti

(d4), Cr2 +

Mn3 +

https://dl.doubtnut.com/l/_lOvlI8FpiYfE
https://dl.doubtnut.com/l/_5DlGeaYoA4G0
https://dl.doubtnut.com/l/_ifYXFVEgZacQ


Watch Video Solution

7. What are the value of p, q, r and s for the following reaction ? 

Watch Video Solution

pO3 + qHI → I2 + sH2O

8. Why is the value for the  couple much more positive

than that for  or

Watch Video Solution

E Θ Mn3 + /Mn2 +

Cr3 + /Cr2 + Fe3 + /Fe2 +

9. (a) Complete the following chemical equations: 

(i)   

(ii)  

(b) How would you account for the following : 

(i) The oxidising power of oxoanions are in the order

  

Cr2O
2 −
7 (aq) + H2S(g) + H + (aq) →

Cu2 + (aq) + I − (aq) →

VO+
2 < Cr2O

2 −
7 < MnO

−
4

https://dl.doubtnut.com/l/_ifYXFVEgZacQ
https://dl.doubtnut.com/l/_YKDL8CYig717
https://dl.doubtnut.com/l/_SIULBaAjl2xl
https://dl.doubtnut.com/l/_FYcgNDsG6K4D


(ii) The third ionization enthalpy of manganess (Z = 25) is exceptionally

high. 

(iii)  is a stronger reducing agent than .

Watch Video Solution

Cr2 + Fe2 +

10. M : N = 2 : 7 and M : O = 4 : 3, then what is (M + N) : (N + O)?

Watch Video Solution

11. Account for the following : 

 value for the  couple is highly positive  as

complare to .

Watch Video Solution

E ∘ Mn3 + /Mn2 + ( + 1.57V )

Cr3 + /Cr2 +

12. How would you account for the following? 

(i) The atomic radii of the metals of the third  series of transition(5d)

https://dl.doubtnut.com/l/_FYcgNDsG6K4D
https://dl.doubtnut.com/l/_p4Polc9I2KQ2
https://dl.doubtnut.com/l/_xI1087Wa1roC
https://dl.doubtnut.com/l/_SYN2rtVEUs6N


Higher Order Thinking Skills

elements are virtually the same as those of the corresponding member of

the second  serie  

(ii) The  value for the  couple is much more positive

than that for  couple of  couple.  

(iii) The highest oxidation state of a metal is exhibited in its oxides or

�uoride.

Watch Video Solution

(4d)

E ∘ Mn3 + /Mn2 +

Cr3 + /Cr2 + Fe3 + /Fe2 +

1. Why in any transition series, melting points �rst increase and then

decrease and also they show a dip in the middle?

Watch Video Solution

2. Why hydrated copper sulphate is blue while anhydrous copper

sulphate is white?

https://dl.doubtnut.com/l/_SYN2rtVEUs6N
https://dl.doubtnut.com/l/_ta1FHt1lLapI
https://dl.doubtnut.com/l/_GTgBox5TsvYl


Watch Video Solution

3. Atomic radius of Cu is greater than that of Cr but ionic radius of 

is greater than that of . Give suitable explanation.

Watch Video Solution

Cr2 +

Cu2 +

4. Give reasons for the following : 

Variation in the radii of transition elements are not as pronounced as

those of representative elements.

Watch Video Solution

5. Mercurous ion is written as  whereas cuprous ion is written as 

 . Explain.

Watch Video Solution

Hg2 +
2

Cu+

https://dl.doubtnut.com/l/_GTgBox5TsvYl
https://dl.doubtnut.com/l/_hVPQIFKEOQmH
https://dl.doubtnut.com/l/_QRwnFYlSJ5gd
https://dl.doubtnut.com/l/_8K3cNhvCTHlE


6. In what way do the d-block metals di�er

from alkali and alklaine each metals ?

View Text Solution

7. Explain why a green solution of potassium manganate turns purple and

a brown solid is precipitated when  gas is bubbled into the solution.

Watch Video Solution

CO2

8. Between  and  , which is stronger Lewis acid and why?

Watch Video Solution

Na+ Ag+

9. In which of the following there is a change in oxidation number ? 

(a) An aqueous solution of  is acidi�ed. 

(b)  gas is passed through acidi�ed  solution.  

CrO
2 −
4

SO2 Cr2O
2 −
7

https://dl.doubtnut.com/l/_TrHyxDZUWRpv
https://dl.doubtnut.com/l/_BiwSSmAufogu
https://dl.doubtnut.com/l/_BHzhqsoSE198
https://dl.doubtnut.com/l/_0NDVo5xaSSjH


Value Based Questions

(c)  solution is made alkaline. 

(d)  is dissolved in NaOH.

Watch Video Solution

Cr2O
2 −
7

CrO2Cl2

10. Write balanced equation for the follownig   

(i) Potassium permanganate is added to hot solution of manganous

sulphate. 

(ii) Nitrogen is obtained in the reaction of aqueous ammonia with

potassium permanganate.

Watch Video Solution

:

1. Vikash went to vegetable market with his elder sister, a M.Sc Botany

student. There he saw many varieties of di�erent vegetables such as

di�erent kinds of chilies (short, long, round, pungent, less pungent, green

https://dl.doubtnut.com/l/_0NDVo5xaSSjH
https://dl.doubtnut.com/l/_mWHXZ6D7LrF6
https://dl.doubtnut.com/l/_vAg7vbSNtA0r


Competitions Focus

reddish, orange), several varieties of potato and tomatoes. He asked his

sister the following questions. 

(i) What is the need of producing so many varieties of di�erent crop

plants. 

(ii) What is the name of branch of science which deals with crop

improvement ? 

(iii) What are the methods used by plant breeders ? 

(iv) What is hybridization ?

Watch Video Solution

2. Why is mercury used in thermometers ?

Watch Video Solution

https://dl.doubtnut.com/l/_vAg7vbSNtA0r
https://dl.doubtnut.com/l/_5PXPVyTdiMkm


1. Which of the following transition metals of 4d series has the lowest

melting point?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Ti(Z = 22)

V (Z = 23)

Cr(Z = 24)

Mn(Z = 25)

2. The correct of decreasing second ionisation enthalpy of

 and  is

A. 

B. 

C. 

Ti(22), V (23), Cr(24) Mn(25)

Cr > Mn > V > Ti

V > Mn > Cr > Ti

Mn > Cr > Ti > V

https://dl.doubtnut.com/l/_hFcF16X3Orz1
https://dl.doubtnut.com/l/_9GGXFT9MNyEr


D. 

Answer:

Watch Video Solution

Ti > V > Cr > Mn

3. The number of unpaired electrons in gaseous species of 

and  respectively are………….and most stable species is…………..

A. 4,3 and 2and  is most stable

B. 3,3 and2 and  is most stable

C. 4,3 and 2 and  is most stable

D. 3,3 and 3 and  is most stable.

Answer:

Watch Video Solution

Mn3 + , Cr3 +

V 3 +

V 3 +

Cr3 +

Cr3 +

Mn3 +

https://dl.doubtnut.com/l/_9GGXFT9MNyEr
https://dl.doubtnut.com/l/_7HGGftnF5gFT


4. The correct order of  Values with negative sign for the four

successive elements  and  is:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

E ∘
M 2 + /M

Cr, Mn, Fe Co

Fe > Mn > Cr > Co

Cr > Mn > Fe > Co

Mn > Cr > Fe > Co

Cr > Fe > Mn > Co

5. Which of the following ions is the most stable in aqueous solution ? 

A. 

B. 

C. 

(At. No. Ti = 22, V = 23, Cr = 24, Mn = 25)

Mn2 +

Cr3 +

V 3 +

https://dl.doubtnut.com/l/_6lwPrbOGKai6
https://dl.doubtnut.com/l/_xiGgsydKxXoB


D. 

Answer:

Watch Video Solution

Ti3 +

6. The stability of ferric ion is due to

A. half-�lled d-orbitals

B. half-�lled f-orbitals

C. compltetly �lled d-orbitals

D. completely �lledf-orbitals

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_xiGgsydKxXoB
https://dl.doubtnut.com/l/_u2PxC9dRK6Us


7. Four successive members of the �rst row transition elements are listed

below with atomic numbers. Which one of them is expected to have the

highest  value

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

E0
M 3 + /M 2 +

Co(Z = 27)

Cr(Z = 24)

Mn(Z = 25)

Fe(Z = 26)

8. Four successive members of the �rst series of the transition metals are

listed below. For which one of them the standard potential 

value has a positive sign?

A. 

(E ∘
M 2 + /M

)

Cu(Z = 29)

https://dl.doubtnut.com/l/_VtSjykawInuR
https://dl.doubtnut.com/l/_DT0j2SiPkhkb


B. 

C. 

D. 

Answer:

Watch Video Solution

Fe(Z = 26)

Co(Z = 27)

Ni(Z = 28)

9. Among the following pairs of ions the lower oxidation state in aqueous

solution is more stable than the other in

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

Tl+ , Tl3 +

Cu+ , Cu2 +

Cr2 + , Cr3 +

V 2 + , VO2 +

https://dl.doubtnut.com/l/_DT0j2SiPkhkb
https://dl.doubtnut.com/l/_p8sKfrQFc0HT


10. A transition metal ion exists in its highest oxidation state. It is

expected to behave as

A. a chelating agent

B. a central metal in a coordination compound

C. an oxidizing agent

D. a reducing agent.

Answer:

Watch Video Solution

11. In context with the transition elements, which of the following

statements is incorrect ?

A. In the highest oxidation states,the transiton metals show basic

character and form cationic complexes.

https://dl.doubtnut.com/l/_p8sKfrQFc0HT
https://dl.doubtnut.com/l/_EwQonv3Sgg9y
https://dl.doubtnut.com/l/_aTKSwFAshwlI


B. In the highest oxidation states of the �rst �ve transition elements

(Sc to Mn) , all the 4s and 3d electrons are used for bonding

C. Once the  con�guration is exceeded,the tendency to involve all

the 3d electrons in bonding decrease.

D. In addition to the normal states, the zero oxidation state is also

shown by these elementsin complexes.

Answer:

Watch Video Solution

d5

12. For the four successive transition elements (Cr, Mn, Fe, and Co), the

stability of  oxidation state will be there in which of the following

order ? 

A. 

B. 

+2

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

Cr > Mn > Co > Fe

Mn > Fe > Cr > Co

https://dl.doubtnut.com/l/_aTKSwFAshwlI
https://dl.doubtnut.com/l/_XZnkqBoTsn9i


C. 

D. 

Answer:

Watch Video Solution

Fe > Mn > Co > Cr

Co > Mn > Fe > Cr

13. The titanium (atomic number 22) compound that does not exist is

A. TiO

B. 

C. 

D. 

Answer:

Watch Video Solution

TiO2

K2TiF6

K2TiO4

https://dl.doubtnut.com/l/_XZnkqBoTsn9i
https://dl.doubtnut.com/l/_UlcJsqWyUpft


14. Among  and  (At. No. 

, the colourless species are -

A.  and 

B.  and 

C.  and 

D.  and 

Answer:

Watch Video Solution

TiF 2 −
6 , CoF 3 −

6 , Cu2Cl2 NiCl
2 −
4

Ti = 22, Co = 27, Cu = 29, Ni = 28)

Cu2Cl2 NiCl
2 −
4

TiF 2 −
6 Cu2Cl2

CoF 3 −
6 NiCl

2 −
4

TiF 2 −
6 CoF 3 −

6

15. The colour of light absorbed by an aqueous solution of  is

A. orange-red

B. blue-green

C. yellow

D. violet

CuSO4

https://dl.doubtnut.com/l/_zDGU7j4zp5V2
https://dl.doubtnut.com/l/_3rAVa0ChiXkg


Answer:

Watch Video Solution

16. The catalytic activity of transition metals and their compounds is

mainly due to

A. their ability to adopt variable oxidation states

B. their chemical reactivity

C. their magnetic behaviour

D. their un�lled d-orbitals

Answer:

Watch Video Solution

17. Among the following the compound that is both paramagnetic and

coloured is

https://dl.doubtnut.com/l/_3rAVa0ChiXkg
https://dl.doubtnut.com/l/_8PZldw9Drwni
https://dl.doubtnut.com/l/_e0ApbAJvKf1g


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

K2Cr2O7

(NH4)2[TiCl6]

VOSO4

K3[Cu(CN)4]

18. The value of 'spin only' magnetic moment for one of the following

con�guration is  The correct one is:

A.  in strong ligand �eld)

B.  ( in weak ligand �eld

C.  ( in weak as well as strong �elds)

D. ( in strong ligand �eld )

Answer:

2.84B. M.

d4

d4

d3

d5

https://dl.doubtnut.com/l/_e0ApbAJvKf1g
https://dl.doubtnut.com/l/_SoPSfOdNtlLt


Watch Video Solution

19. The correct statement about iron includes 

(I) the oxidation state of iorn is  in   

(II) that the iron shows  oxidation state with  electron in the 3d

orbitals 

(III) the common oxidation state of iron is  with �ve unpaired electron

in the 3d orbital

A. 1,2 and 3

B. 3 and 4 only

C. 4 only

D. 3only

Answer:

Watch Video Solution

+6 K2FeO4

+2 6

+3

https://dl.doubtnut.com/l/_SoPSfOdNtlLt
https://dl.doubtnut.com/l/_AxqbVK7rDyBF


20. Which one of the following does not correctly represent the correct

order of the property indicated against it

A.  increasing melting points

B.  increasing 2nd ionization enthalpy

C.  increasing number of oxidation states

D.  increasing magnetic moment.

Answer:

Watch Video Solution

Ti < V < Cr < Mn :

Ti < V < Mn < Cr :

Ti < V < Cr < Mn :

Ti3 + < V 3 + < Cr3 +Mn3 + :

21. Which of the following arrangements does not represent the correct

order of the property stated against it?

A.  number of oxidation states

B.  paramagnetic behaviour

C.  ionic size

Sc < Ti < Cr < Mn :

V 2 + < Cr2 + < Mn2 + < Fe2 + :

Ni2 + < Co2 + < Fe2 + < Mn2 + :

https://dl.doubtnut.com/l/_QS5Lb8n3JTCz
https://dl.doubtnut.com/l/_qFxgnMrImbmc


D.  stability in aqueous solution.

Answer:

Watch Video Solution

Co3 + < Fe3 + < Cr3 + < Sc3 + :

22. Which of the following statements about the interstitial compounds

is incorrect?

A. They retain metallic conductivity

B. Thry are chemically reactive

C. They are much harder than the pure metal

D. They have higher melting points than pure metal.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_qFxgnMrImbmc
https://dl.doubtnut.com/l/_lHtlE4IbMpWF


23. Magnetic moments  is given by :  

(At. nos. ni = 28, Ti = 22, Cr = 24, Co = 27).

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2.84B. M

Cr2 +

Co2 +

Ni2 +

Ti3 +

24. Increasing basic properties of  are in order :

A. 

B. 

C. 

D. 

TiO2, ZrO2 and HfO2

TiO2 < ZrO2 < HfO2

ZrO2 < HfO2 < TiO2

HfO2 < TiO2 < ZrO2

TiO2 < HfO2 < ZrO2

https://dl.doubtnut.com/l/_yERDW77yzgkD
https://dl.doubtnut.com/l/_AW6DyMT75XOu


Answer:

Watch Video Solution

25. Among the oxides,  and 

, the basic oxides are

A. I and II

B. II and III

C. III and IV

D. II and IV

Answer:

Watch Video Solution

Mn2O7(I), V2O3(II), V2O5(III), CrO(IV )

Cr2O3(V )

26. The acidic, basic or amphoric nature of  and  are

respectively.

Mn2O7, V2O5 CrO

https://dl.doubtnut.com/l/_AW6DyMT75XOu
https://dl.doubtnut.com/l/_Fu8WwadtMmha
https://dl.doubtnut.com/l/_WpyopEZRUkkW


A. acidic , acidic and basic

B. basic, amphoteric and acidic

C. acidic , amphoteric and basic

D. acidic, basic and amphoteric

Answer:

Watch Video Solution

27. In chromite ore, the oxidation number of iron and chromium are

respectively.

A. 

B. 

C. 

D. 

Answer:

+3, + 2

+3, + 6

+2, + 6

+2, + 3

https://dl.doubtnut.com/l/_WpyopEZRUkkW
https://dl.doubtnut.com/l/_F1ck7RRtYYuy


Watch Video Solution

28.  reacts with  in presence of . The product

formed is

A. chromyl chlorate with green vapour

B. chromous chloride with white vapour

C. chromous chloride with blue vapour

D. chromyl chloride with deep red colour.

Answer:

Watch Video Solution

K2Cr2O7 NH4Cl H2SO4

29. When hydrogen peroxide is added to acidi�ed potassium dichromate,

a blue colour is produced due to formation of 

A. 

:

CrO3

https://dl.doubtnut.com/l/_F1ck7RRtYYuy
https://dl.doubtnut.com/l/_2qehqqeEko81
https://dl.doubtnut.com/l/_LwjMys5Pv4a7


B. 

C. 

D. 

Answer:

Watch Video Solution

Cr2O3

CrO5

CrO
2 −
4

30. When sulphur dioxide is passed in an acidi�ed  solution, the

oxidation state of sulphur is changed from:

A.  to 

B.  to 

C.  to 0

D.  to 

Answer:

Watch Video Solution

K2Cr2O7

+4 +6

+6 +4

+4

+4 +2

https://dl.doubtnut.com/l/_LwjMys5Pv4a7
https://dl.doubtnut.com/l/_4uuQ75Px29b5


31. Which one of the following statements is correct when  is passed

through acidi�ed  solution?

A. Green  is formed.

B. The solution turns blue.

C. The solution is decolourised

D.  is reduced.

Answer:

Watch Video Solution

SO2

K2Cr2O7

Cr2(SO4)

SO2

32. A mixture of salts  in a test tube is treated

with dil.  and resulting gas is passed through lime-water. Which of

the following observations is correct about this test

A. Solution in test tube becomes green and lime water turns milky

(Na2SO3 + K2Cr2O7)

H2SO4

https://dl.doubtnut.com/l/_4uuQ75Px29b5
https://dl.doubtnut.com/l/_xuWCRVdMhgZw
https://dl.doubtnut.com/l/_Hl3NcnaqIhGT


B. Solution is test tube is colourless and lime water turns milky.

C. Solution in test tube becomes green and lime water remains clear

D. Solution in test tube remains clear and lime water also remains

clear.

Answer:

Watch Video Solution

33. How many moles of iodine are liberated when 1 mole potassium

dichromate reacts with potassium iodide?

A. 1

B. 2

C. 3

D. 4

Answer:

https://dl.doubtnut.com/l/_Hl3NcnaqIhGT
https://dl.doubtnut.com/l/_CxXtehD52Oot


Watch Video Solution

34. Which of the following will not give positive chromyl chloride test ?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

CuCl2

HgCl2

ZnCl2

C6H5

+

NH3Cl
−

35. In which of the following ions, the colour is not due to d-d transition?

A. 

B. 

C. 

Ti(H2O)3 +
6

CoF 3 +
6

CrO
2 −
4

https://dl.doubtnut.com/l/_CxXtehD52Oot
https://dl.doubtnut.com/l/_84gAcycqaPEK
https://dl.doubtnut.com/l/_yMlt26LjZgX3


D. 

Answer: C

Watch Video Solution

[Cu(NH3)4]
2 +

36. The bonds present in the structure of dichromate ion are

A. foru equivalent Cr-O bonds only

B. six equivalent Cr-O bonds and one O -O bond

C. six equivalent Cr-O bonds and one Cr-Cr bond

D. six equivalent Cr-O bonds and one Cr- O -Cr bond.

Answer: D

Watch Video Solution

37. Which of the following does not give oxygen on heating ?

https://dl.doubtnut.com/l/_yMlt26LjZgX3
https://dl.doubtnut.com/l/_oUWqhUHAxRCe
https://dl.doubtnut.com/l/_Gjg3s0qfmuNi


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

KClO3

Zn(ClO3)2

K2Cr2O7

(NH4)2Cr2O7

38. Identify the product and the colour when  is fused with solid

KOH in the presence of oxygen 

A. , purple

B.  , dark green

C. MnO, colourless

D.  ,brown

Answer: B

MnO2

(O2)

KMnO4

K2MnO4

Mn2O3

https://dl.doubtnut.com/l/_Gjg3s0qfmuNi
https://dl.doubtnut.com/l/_WyU0yRtVALzq


Watch Video Solution

39.  can be prepared from  as per the reaction  

  

The reaction can go to completion by removing  ions by adding.

A. HCl

B. KOH

C. 

D. 

Answer: C

Watch Video Solution

KMnO4 K2MnO4

3MnO
2 −
4 + 2H2O ⇔ 2MnO

2 −
4 + MnO2 + 4OH −

OH −

CO2

SO2

40. When a mananous salt is fused with a mixture of  and and

solid NaOH, the oxidation number of Mn change from +2 to:

KNO3

https://dl.doubtnut.com/l/_WyU0yRtVALzq
https://dl.doubtnut.com/l/_rd2HIWmfGi4Y
https://dl.doubtnut.com/l/_wX5wvcGPzKSa


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+4

+3

+6

+7)

41. In acidic medium 

A. disproportionates to to 

B. is oxidized to 

C. is reduced to 

D. is reduced to 

Answer: A

Watch Video Solution

MnO
2 −
4

MnO2 MnO
−
4

MnO
−
4

MnO2

Mn2 +

https://dl.doubtnut.com/l/_wX5wvcGPzKSa
https://dl.doubtnut.com/l/_zpqleE2e96ic


42. The coloured spot of  on any article can be bleached by

A. 

B. 

C. 

D. all of these

Answer: D

Watch Video Solution

KMnO4

SO2 + H +

C2O
2 −
4 + H +

H2O2 + H +

43.  reacts with  in alkaline pH to give

A. 

B. 

C. 

MnO
−
4 Br−

BrO−
3 , MnO2

Br2, MnO
2 −
4

Br2, MnO2

https://dl.doubtnut.com/l/_zpqleE2e96ic
https://dl.doubtnut.com/l/_xPPRnCg7NWSR
https://dl.doubtnut.com/l/_EbAgqiCHHa6l


D. 

Answer: A

Watch Video Solution

BrO− , MnO
2 −
4

44. Amount of oxalic acid present in a solution can be determined by its

titration with  solution in the presence of . The titration

gives unsatisfactory result when carried out in the presence of HCl

because HCl:

A. reducs permanganate to 

B. oxidises oxalic acid to carbon dioxide and water

C. gets oxidized by oxalic acid to chlorine

D. furnishes  ions in addition to those from oxalic acid.

Answer: A

Watch Video Solution

KMnO4 H2SO4

Mn2 +

H +

https://dl.doubtnut.com/l/_EbAgqiCHHa6l
https://dl.doubtnut.com/l/_NMqLK0oZweBQ


45. An explosion takes place when conc.  is added to  due

to formation of

A. MnO

B. 

C. 

D. 

Answer: D

Watch Video Solution

H2SO4 KMnO4

Mn2O3

Mn2O5

Mn2O7

46. gets reduced to

A.  in neutral medium

B.  in acidic medium

C.  in alkaline medium

D.  in neutral medium

KMnO4

K2MnO4

MnO2

Mn2 +

MnO2

https://dl.doubtnut.com/l/_6vBFDfMmIfyr
https://dl.doubtnut.com/l/_gniSjKdqU9An


Answer: D

Watch Video Solution

47. The colour of  is due to

A.  charge transfer transition

B.  transition

C.  charge transfer transition

D. d-d transition

Answer: A

Watch Video Solution

KMnO4

L → M

σ − σ ∗

M → L

48. In acidic medium,  changes  to  which has two (-O-

O-) bonds. Oxidation state of Cr in  is

H2O2 Cr2O
2 −
7 CrO5

CrO5

https://dl.doubtnut.com/l/_gniSjKdqU9An
https://dl.doubtnut.com/l/_c9W5zvILZaks
https://dl.doubtnut.com/l/_8JfiOpypuYQR


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+5

+3

+6

−10

49. The reaction of aqueous  with  i acidic conditions gives

:

A.  and 

B.  and 

C.  and 

D.  and 

Answer: B

KMnO4 H2O2

Mn4 + O2

Mn2 + O2

Mn2 + O3

Mn4 + MnO2

https://dl.doubtnut.com/l/_8JfiOpypuYQR
https://dl.doubtnut.com/l/_eyFh7sdbHkYe


Watch Video Solution

50. Name the gas that can readily decolourise acidi�ed  solution:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

KMnO4

CO2

SO2

NO2

P2O5

51. Gadolinium belongsd to 4f series. It's atomic number is 64. which of

the following is the correct electronic con�guration of gadolinium ?

A. 

B. 

[Xe]4f 95s1

[Xe]4f 75d16s2

https://dl.doubtnut.com/l/_eyFh7sdbHkYe
https://dl.doubtnut.com/l/_mvKAcy4Eb7mM
https://dl.doubtnut.com/l/_KBtEl7DiXOaB


C. 

D. 

Answer:

Watch Video Solution

[Xe]4f 65d26s2

[Xe]4f 86d2

52. The electronic con�guration of Eu (Atomic No. 63), Gd (Atomic No. 64)

and Tb (Atomic No. 65) are:

A.  and 

B.  and 

C.  and 

D.  and 

Answer:

Watch Video Solution

[Xe]4f 65d16s2, [Xe]4f 76s2 [Xe]4f 85d16s2

[Xe]4f 76s2, [Xe]4f 75d16s2 [Xe]4f 96s2

[Xe]4f 76s2, [Xe]4f 86s2 [Xe]4f 85d16s2

[Xe]4f 65d16s2, [Xe]4f 765d1 [Xe]4f 96s2

https://dl.doubtnut.com/l/_KBtEl7DiXOaB
https://dl.doubtnut.com/l/_JRqySSAC70vg
https://dl.doubtnut.com/l/_aLaHsd0ONbyU


53. Cerium  is an important nember of the lanthanoids . Which

of the following statements about cerium is incorrect ?

A. The common oxidation states of cerium are  and 

B. The  oxidation state of cerium is more stable than  oxidation

state.

C. The  oxidation state of cerium is not known in solution

D. Cerium (IV) acts as an oxidaizing agent.

Answer:

Watch Video Solution

(Z = 58)

+3 +4

+3 +4

+4

54. The atomic number of cerium  is 58. The correct electronic

confguration of  ions is :

A. 

B. 

(Ce)

Ce3 +

[Xe]4f 1

[Kr]4f 1

https://dl.doubtnut.com/l/_aLaHsd0ONbyU
https://dl.doubtnut.com/l/_7cH7a79R3Duq


C. 

D. 

Answer:

Watch Video Solution

[Xe]4f 13

[Kr]4d1

55. The electronic con�guration of is :

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

Gd2 +

[Xe]4f 7

[Xe]4f 75d1

[Xe]4f 8

[Xe]4f 75d16s2

https://dl.doubtnut.com/l/_7cH7a79R3Duq
https://dl.doubtnut.com/l/_21LWsc8nkr3Q


56. Which of the following exhibits only +3 oxidation state?

A. ac

B. Pa

C. U

D. Th

Answer:

Watch Video Solution

57. Lanthanide contraction is observed in:

A. Gd

B. At

C. Xe

D. ac

https://dl.doubtnut.com/l/_RiQq4jqLO0kf
https://dl.doubtnut.com/l/_dvPmBXdqdvmS


Answer:

Watch Video Solution

58. Because of lanthnoid contraction, which of the following pairs of

elements have nearly same atomic radii ? (Number in the parenthesis are

atomic numbers)

A. Zr(40) and Hf (72)

B. Zr(40) and Ta ( 73)

C. Ti(22 ) and Zr (40)

D. Zr(40) and Nb(41)

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_dvPmBXdqdvmS
https://dl.doubtnut.com/l/_aaJofQuXmBbc


59. The correct order of ionic radii  ,  ,  and  is 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

Y 3 + La3 + Eu3 + Lu3 +

(AT . No : Y = 39, La = 57, Eu = 63, Lu = 71)

Y 3 + < La3 + < Eu3 + < Lu3 +

Lu3 + < Y 3 + < Eu3 + < La3 +

Lu3 + < Eu3 + < La3 + < Y 3 +

La3 + < Eu3 + < La3 + < Y 3 +

60. The correct order of ionic radii of Ce, La, Pm and Yb in +3 oxidation

state is

A. 

B. 

C. 

Y b3 + < Pm3 + < La3 + < Ce3 +

Y b3 + < Pm3 + < Ce3 + < La3 +

Pm3 + < La3 + < Ce3 + < Y b3 +

https://dl.doubtnut.com/l/_Zk85MJk0AaVj
https://dl.doubtnut.com/l/_W7KWpMXWmvis


D. 

Answer:

Watch Video Solution

Ce3 + < Y b3 + < Pm3 + < La3 +

61. Identify the incorrect statement among the following:

A. Shielding power of 4f electrons is quite weak

B. There is a decrease in the radii of the atoms or ions as one

proceeds from La to Lu

C. Lanthanoid contraction is the accumulation of successive

shrinkages

D. As a result of lanthanoid contraction, the properties of4d series of

the transiton elements have no similarities with the 5d seriesof the

elements.

Answer:

https://dl.doubtnut.com/l/_W7KWpMXWmvis
https://dl.doubtnut.com/l/_ypebiHwRz2y1


Watch Video Solution

62. Knowing that the chemistry of lanthanoids (Ln) is dominated by its

 oxidation state, which of the following statement is incorrect?

A. The ionic sizes of Ln(III) decrease in general with increasing atomic

number.

B. Ln(III) compounds are generally colourless

C. Ln(III)hydroxides are mainly basic in character

D. Because of the large size of the Ln(III) ions, the bonding in its

compounds is predominantly ionic in character.

Answer:

Watch Video Solution

+3

63. Among the following lanthanoid ions, the paramagnetic ion is

https://dl.doubtnut.com/l/_ypebiHwRz2y1
https://dl.doubtnut.com/l/_sJdc8cKkLIkc
https://dl.doubtnut.com/l/_QexZSxvUOAy6


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

Ce4 +

Y b2 +

Lu3 +

Eu2 +

64. Consider the following statement in respect of Lantinanoids : 

(i) The basic strength of hydroxides of lanthanoids increases from

 to .  

(ii) The lanthanoid ions  and  are diamagnetic.  

Which of the statements (s) given above is /are correct ?

A. 1 only

B. 2 only

C. both 1and 2

La(OH)3 Lu(OH)3

Lu3 + , Y b2 + Ce4 +

https://dl.doubtnut.com/l/_QexZSxvUOAy6
https://dl.doubtnut.com/l/_XGLQiX74kiH8


D. Neither 1 and 2

Answer:

Watch Video Solution

65. In context of the lanthanoids, which of the following statements is not

correct?

A. All the members exhibit  oxidation state

B. Because similar properties, the separation of lanthanoids is not

easy.

C. Availability of 4f electrons results in the formation of compounds in

 state forall the members of the series.

D. There is a gradual decrease in the radii of the members with

increasing atomic number in the series

Answer:

+3

+4

https://dl.doubtnut.com/l/_XGLQiX74kiH8
https://dl.doubtnut.com/l/_lAXE562dMOV6


Watch Video Solution

66. Consider the following statements: 

(I) La  is the least basic among the hydroxides of Ianthanoids. 

(II)  and  possess almost same ionic radii. 

(III)  can act as an oxidising agent .  

which of the above statement is/ are true?

A. I and II

B. II and III

C. II only

D. I and II

Answer:

Watch Video Solution

(OH)3

Zr4 + Hf 4 +

Cr4 +

https://dl.doubtnut.com/l/_lAXE562dMOV6
https://dl.doubtnut.com/l/_6G9bP5U8o8uc


67. Which is not the correct statement about the chemistry of 3d and 4f

series elements

A. 3d-elements show more oxidation statesthan 4f-series elements ?

B. The energy di�erence between 3d and 4s orbitals is very little

C. Europium (II) is more stable than Ce(II)

D. The paramagnetic character in 3d -series elements increases from

scandium to copper.

Answer:

Watch Video Solution

68. Which of the following elements shows maximum number of di�erent

oxidation states in its compounds ?

A. Eu

B. La

https://dl.doubtnut.com/l/_2Cuvy0JaY6i4
https://dl.doubtnut.com/l/_xJ5Wyq9JHTvE


C. Gd

D. Am

Answer:

Watch Video Solution

69. Which of the following is not an actinoid ?

A. Curium 

B. Califormium 

C. Uranium 

D. Terbium 

Answer:

Watch Video Solution

(Z = 96)

(Z = 98)

(Z = 92)

(Z = 65)

https://dl.doubtnut.com/l/_xJ5Wyq9JHTvE
https://dl.doubtnut.com/l/_23BMgEzvFNY7


70. Among the following pairs the maximum, oxidation states is shown by

A. U and Np

B. Np and Pu

C. Pu and An

D. U and Pa

Answer:

Watch Video Solution

71. The actinoids exhibit more number of oxidation states in general than

the lanthanoids. This is because

A. the 5f orbitals extend farther from the nucleus than the 4f orbitals

B. the 5f orbitals are more buried than the 4f orbitals

C. there is a similarly between 4f and 5f orbitals in their angular part

of the wave function

https://dl.doubtnut.com/l/_ZIAZ7tB7GL7G
https://dl.doubtnut.com/l/_9BwoYIdPlToz


D. the actinoids are more reactive than the lanthanoids

Answer:

Watch Video Solution

72. The reason for greater range of oxidation state in actinoids is

attributed to:

A. the radioactive number of actinoids

B. actinoid contraction

C. 5f,6d and 7s levels having comparable energies

D. 4f and 5d levels being close in energies

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_9BwoYIdPlToz
https://dl.doubtnut.com/l/_ed6RtYlqlKrk


73. Reason of lanthanoid contraction is

A. negligible screening e�ect of 'f' -orbitals

B. increasing nuclear charge

C. decreasing nuclear charge

D. decreasing screening e�ect

Answer:

Watch Video Solution

74. Which one of the following statements related to lanthanons is

incorrect ?

A. All the lanthanons are much more reactive than aluminium

B.  solutions are widely used as oxidizing agent in volumetric

analysis

C. Europium shows  oxidation state

Ce( + 4)

+2

https://dl.doubtnut.com/l/_R38B5VwSPbs2
https://dl.doubtnut.com/l/_K1F3AqfkG26K


D. The basicity decreases as the ionic radius decreases from Pr to Lu.

Answer:

Watch Video Solution

75. All Cu(II) halides are known except the iodide. The reason for it is that

A. iodide ion is a bulky ion

B.  oxidizes iodide to iodine

C.  (aq) has much more negative hydration enthalpy

D.  ion has smaller size

Answer:

Watch Video Solution

Cu2 +

Cu2 +

Cu2 +

https://dl.doubtnut.com/l/_K1F3AqfkG26K
https://dl.doubtnut.com/l/_iwwsDlDEPkCr


76. In nitroprusside ion, the iron and  exist as  and 

rather than  and . These forms can be di�erentiated by

A. estimating the concentration of iron

B. measuring the concentration of

C. measuring the solidestate magnetic moment

D. thermally decomposig the compound.

Answer:

Watch Video Solution

NO Fe(II) NO+

FeIII NO

CN −

77. A red solid is insoluble in water. However, it becomes soluble if some KI

is added to water. Heating the red solid in a test tube results in liberation

of some violet coloured fumes and droplets of a metal appear on the

cooler parts of the test tube. The rod solid is:

A. HgI2

https://dl.doubtnut.com/l/_5cEBh3ayjJ2w
https://dl.doubtnut.com/l/_pW1JjiDpDpAO


B. 

C. 

D. 

Answer:

Watch Video Solution

HgO

Pb3O4

(NH4)2Cr2O7

78.  is a complex formed during the brown ring test

for  ion. In this complex.

A. NO transfers its electron to  so that we have iron as 

and NO as 

B. There are three unpaired electron so that its magnetic moment is

3.87 B.M.

C. The colour is due to charge transfer

D. All the above statements are correct.

[Fe(H2O)5NO]
2 +

NO−
3

Fe2 + Fe(I)

NO ^ ( + )

https://dl.doubtnut.com/l/_pW1JjiDpDpAO
https://dl.doubtnut.com/l/_E4HSGhxetdxE


Answer:

Watch Video Solution

79. When  ionizes, the ins produced and the unpaired electrons

present on the cation respectively are

A.  and , two

B.  and , two

C.  and  , one

D.  and , zero

Answer:

Watch Video Solution

Hg2Cl2

2Hg+ 2Cl−

Hg2 +
2 2Cl−

Hg2 −
2 2Cl−

Hg2 +
2 2Cl−

80. Prussian blue is -

https://dl.doubtnut.com/l/_E4HSGhxetdxE
https://dl.doubtnut.com/l/_T5odMrfBwZYe
https://dl.doubtnut.com/l/_7LmVY21d1OIN


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

K3[Fe(CN)6]

K4[Fe(CN)6]

Kfe[Fe(CN)6]

Fe4[Fe(CN)6]

81. Which one of the following reactions involves disproportionation ?

A. 

B. 

C. 

D. 

Answer:

View Text Solution

2H2SO4 + Cu → CuSO4 + 2H2O + SO2

As2O3 + 3H2S → As2S3 + 3H2O

2KOH + Cl2 → KCl + KOCl + H2O

Ca3P2 + 6H2O → 3Ca(OH)2 + 2PH3

https://dl.doubtnut.com/l/_7LmVY21d1OIN
https://dl.doubtnut.com/l/_XVEOWF7WhQYP


82. Pick out the correct statements from the following 

1. Cobalt (III) is more stable in octahedral complexes 

2. Zinc forms coloured complexes 

3. Most of the d-block elements and their compounds are ferromagnetic 

4. Osmium show (VIII) oxidation state 

5. Cobalt (II) is more stable in octahedral complexes

A. 1 and2

B. 1 and 3

C. 2 and 4

D. 1 and 4

Answer:

Watch Video Solution

83. Which out of the following belong to 3d-series?

https://dl.doubtnut.com/l/_XVEOWF7WhQYP
https://dl.doubtnut.com/l/_aRRr3LNbI9OB
https://dl.doubtnut.com/l/_KubbozcvEtH9


A. copper

B. cobalt

C. gold

D. silver

Answer:

Watch Video Solution

84. Transition elements have greater tendency to form complexes

because

A. They have vacant d orbitals

B. They have large size

C. They have large charge size ratio

D. they have two electrons in their outermost shells.

Answer:

/

https://dl.doubtnut.com/l/_KubbozcvEtH9
https://dl.doubtnut.com/l/_TC4LTApPZINC


Watch Video Solution

85. The colour of the transition metal ions is due to

A. d-d transition

B. charge transfer

C. change in the geometry

D. none

Answer:

Watch Video Solution

86. Which of the following show oxidation state of  ?

A. Ce

B. Ac

C. Th

+4

https://dl.doubtnut.com/l/_TC4LTApPZINC
https://dl.doubtnut.com/l/_CxCTbsxZKNMv
https://dl.doubtnut.com/l/_QwUQpOJVic72


D. U

Answer:

Watch Video Solution

87. Potassium manganate  is formed when:

A. Chloride is passed through aqueous  solution.

B. Manganese dioxide is fused with potassium hydroxide in air.

C. Formaldehyde reacts with potassium permanganatein presence of

strong alkali.

D. Potassium permanganate reacts with .

Answer:

Watch Video Solution

(K2MnO4)

KMnO4

H2SO4

https://dl.doubtnut.com/l/_QwUQpOJVic72
https://dl.doubtnut.com/l/_NsiX92EQmS3B


88. Which of the following statement(s) is (are) correct with reference to

the ferrous and ferric ions ?

A.  gives brown colour with potassium ferricyanide

B.  gives blue precipitate with potassium ferricyanide

C.  gives red colour with potassium thiocyanate

D. gives brown colour with ammonium thiocyanate.

Answer:

Watch Video Solution

Fe3 +

Fe2 +

Fe3 +

Fe2 +

89. Which of the following statement(s) is/are correct when a mixture of

NaCl and  is genetly warmed with conc.  ?

A. a deep red vapour is evolved

B. The vapour when passed into NaOH solution gives yellow solution

of 

K2Cr2O7 H2SO4

Na2CrO4

https://dl.doubtnut.com/l/_JYuARksMp2Iz
https://dl.doubtnut.com/l/_tcLF597CMi5t


C. chlorine gas is evolved

D. chromyl chloride is formed

Answer:

Watch Video Solution

90. Reduction of the metal centre in aqueous permanganate ion involves

A. 3 electrons in neutral medium

B. 5 electrons in neutral medium

C. 3 electrons in alkaline medium

D. 5 electrons in acidic medium.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_tcLF597CMi5t
https://dl.doubtnut.com/l/_ceEo5vS2PWUi


Comprehension 1

91. The correct statement(s) about  is(are)  

[Atomic number of ]

A.  is a reducing agent

B.  is an oxidizing agent

C. Both  and  exhibit electronic con�guration

D. When  is used as a reducing agent, the chromium ion attains 

 con�guration

Answer:

Watch Video Solution

Cr2 + and Mn3 +

Cr = 24 and Mn = 25

Cr2 +

Mn3 + 0

Cr2 + Mn3 + d4

Cr2 +

d5

1. In any transition series, from left to right, the d-orbitals are

progressively �lled and their properties vary accordingly. 

Q. Which element do you expect to have the smallest atomic radius?

https://dl.doubtnut.com/l/_wrSt8Mjsl2OZ
https://dl.doubtnut.com/l/_gYqXMoISWXec


A. Sc

B. Zn

C. La

D. Hg

Answer: B

Watch Video Solution

2. In any transition series, from left to right, the d-orbitals are

progressively �lled and their properties vary accordingly. 

Q. Which element do you expect to have the highest melting point?

A. La

B. W

C. Os

D. Pt

https://dl.doubtnut.com/l/_gYqXMoISWXec
https://dl.doubtnut.com/l/_wpUIuYicpn6R


Answer:

Watch Video Solution

3. In any transition series, from left to right, the d-orbitals are

progressively �lled and their properties vary accordingly. 

Q. Which element do you expect to have the highest melting point?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_wpUIuYicpn6R
https://dl.doubtnut.com/l/_Eka304XgAIez


4. In any transition series, from left to right, the d-orbitals are

progressively �lled and their properties vary accordingly. 

Q. Which of the following is the correct order of second ionisation energy

?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

5. The element of 3d transition series are given as : 

Sc Ti C Cr Mn Fe Co Ni Cu Zn 

Answer the following : 

(i) Which element has the highest melting point and why ? 

https://dl.doubtnut.com/l/_Ms6jNwwaLawd
https://dl.doubtnut.com/l/_YpAyvEU9UJ9j


(ii) Which element is a strong oxidizing agent in +5 oxidation state and

why ? 

(ii) Which element is soft and why ?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

6. Read the passage given below and answer the following questions: 

Within the 3d series, manganese exhibits oxidation states in aqueous

solution from +2 to +7, ranging from  to  (aq). Likewise,

iron forms both  and  as well as the  ion. Cr

and Mn form oxyions , owing to their willingness to form

multiple bonds . The pattern with the early transition metals-in the 3d

Mn2 + (aq) MnO
−
4

Fe2 + (aq) Fe3 + (aq) FeO
2 −
4

CrO
2 −
4 , MnO

−
4

https://dl.doubtnut.com/l/_YpAyvEU9UJ9j
https://dl.doubtnut.com/l/_QI9yTXViMqAX


series up to Mn, and for the 4d, 5d metals up to Ru and Os—is that the

maximum oxidation state corresponds to the number of ‘‘outer shell’’

electrons. The highest oxidation states of the 3d metals may depend

upon complex formation (e.g., the stabilization of  by ammonia) or

upon the pH (thus  (aq) is prone to disproportionation in acidic

solution). Within the 3d series, there is considerable variation in relative

stability of oxidation states, sometimes on moving from one metal to a

neighbor, thus, for iron,  is more stable than , especially in

alkaline conditions, while the reverse is true for cobalt. The ability of

transition metals to exhibit a wide range of oxidation states is marked

with metals such as vanadium, where the standard potentials can be

rather small, making a switch between states relatively easy. 

(Cotton, S. A. (2011). Lanthanides: Comparison to 3d metals. Encyclopedia

of inorganic and Bioinorganic Chemistry.) 

In the following questions, a statement of assertion followed by a

statement of reason is given. Choose the correct answer out of the

following choices on the basis of the above passage. 

Assertion: The highest oxidation states of the 3d metals depends only on

electronic con�guration of the metal. 

Co3 +

MnO
2 −
4

Fe3 + Fe2 +

https://dl.doubtnut.com/l/_QI9yTXViMqAX


Comprehension 2

Reason: The number of electrons in the (n-1)d and ns subshells determine

the oxidation states exhibited by the metal.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1.  is prepared from the mineral pyrolusite,  (deep purple

colour). It acts as an oxidising agent in the neutral, alkaline as well as

acidic medium in acidic medium it is used in volumetric analysis for

estimation of ,  salts etc. The titrations are carried out in

presence of . However, before using it as a titrant, it is �rst

KMnO4 MnO2

Fe2 + Cr2O
2 −
4

H2SO4

https://dl.doubtnut.com/l/_QI9yTXViMqAX
https://dl.doubtnut.com/l/_q7YPs1EROSfT


standardised with standard oxalic acid solution or Mohr's salt solution .

In one of the experiments on titration 26.8g of dry pure sodium oxalate

 was dissolved in 1L of distilled water and then 100

mL of  were added. The solution was cooled. Now to this

solution  solution was added till a very faint pink colour

persisted. 

Q. When pyrolusite is fused with  and , we get

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(Mw = 123gmol− 1)

2MH2SO4

0.1MKMnO4

KOH KClO3

2.  is prepared from the mineral pyrolusite,  (deep purple

colour). It acts as an oxidising agent in the neutral, alkaline as well as

KMnO4 MnO2

https://dl.doubtnut.com/l/_q7YPs1EROSfT
https://dl.doubtnut.com/l/_AXXZK50ZDix0


acidic medium in acidic medium it is used in volumetric analysis for

estimation of ,  salts etc. The titrations are carried out in

presence of . However, before using it as a titrant, it is �rst

standardised with standard oxalic acid solution or Mohr's salt solution .

In one of the experiments on titration 26.8g of dry pure sodium oxalate

 was dissolved in 1L of distilled water and then 100

mL of  were added. The solution was cooled. Now to this

solution  solution was added till a very faint pink colour

persisted. 

Q. The purple colour of  is due to

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

Fe2 + Cr2O
2 −
4

H2SO4

(Mw = 123gmol− 1)

2MH2SO4

0.1MKMnO4

KMnO4

https://dl.doubtnut.com/l/_AXXZK50ZDix0
https://dl.doubtnut.com/l/_EJ3P1xQzdhaH


3.  is prepared from the mineral pyrolusite,  (deep purple

colour). It acts as an oxidising agent in the neutral, alkaline as well as

acidic medium in acidic medium it is used in volumetric analysis for

estimation of ,  salts etc. The titrations are carried out in

presence of . However, before using it as a titrant, it is �rst

standardised with standard oxalic acid solution or Mohr's salt solution .

In one of the experiments on titration 26.8g of dry pure sodium oxalate

 was dissolved in 1L of distilled water and then 100

mL of  were added. The solution was cooled. Now to this

solution  solution was added till a very faint pink colour

persisted. 

Q. Mohr's salt, , is pre�ered over 

for standardisation of  solution because.

A. 

B. 

C. 

D. 

KMnO4 MnO2

Fe2 + Cr2O
2 −
4

H2SO4

(Mw = 123gmol− 1)

2MH2SO4

0.1MKMnO4

FeSO4(NH4)2SO46H2O FeSO4.7H2O

KMnO4

https://dl.doubtnut.com/l/_EJ3P1xQzdhaH


Answer:

Watch Video Solution

4.  is prepared from the mineral pyrolusite,  (deep purple

colour). It acts as an oxidising agent in the neutral, alkaline as well as

acidic medium in acidic medium it is used in volumetric analysis for

estimation of ,  salts etc. The titrations are carried out in

presence of . However, before using it as a titrant, it is �rst

standardised with standard oxalic acid solution or Mohr's salt solution .

In one of the experiments on titration 26.8g of dry pure sodium oxalate

 was dissolved in 1L of distilled water and then 100

mL of  were added. The solution was cooled. Now to this

solution  solution was added till a very faint pink colour

persisted. 

Q. When pyrolusite is fused with  and , we get

A. 

B. 

KMnO4 MnO2

Fe2 + Cr2O
2 −
4

H2SO4

(Mw = 123gmol− 1)

2MH2SO4

0.1MKMnO4

KOH KClO3

https://dl.doubtnut.com/l/_EJ3P1xQzdhaH
https://dl.doubtnut.com/l/_JuVFQPqfah4U


C. 

D. 

Answer:

Watch Video Solution

5.  is prepared from the mineral pyrolusite,  (deep purple

colour). It acts as an oxidising agent in the neutral, alkaline as well as

acidic medium in acidic medium it is used in volumetric analysis for

estimation of ,  salts etc. The titrations are carried out in

presence of . However, before using it as a titrant, it is �rst

standardised with standard oxalic acid solution or Mohr's salt solution .

In one of the experiments on titration 26.8g of dry pure sodium oxalate

 was dissolved in 1L of distilled water and then 100

mL of  were added. The solution was cooled. Now to this

solution  solution was added till a very faint pink colour

persisted. 

Q. When pyrolusite is fused with  and , we get

KMnO4 MnO2

Fe2 + Cr2O
2 −
4

H2SO4

(Mw = 123gmol− 1)

2MH2SO4

0.1MKMnO4

KOH KClO3

https://dl.doubtnut.com/l/_JuVFQPqfah4U
https://dl.doubtnut.com/l/_QDQPpy1q3xBZ


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

6. Potassium permanganate is prepared from the mineralpyrolusite,

. Its crystals have deep purple colour. It acts as an oxidizing

agentin the neutral, alkaline as well as acidic medium. In acidic medium ,

it is used in volumetric analysis for estimation of ferrous salts, oxalates

etc. The titrations are carried out in presence of . However ,before

using it as a titrant, it is �rst standized with standard oxalic acid solution

or Mohr salt solution. In one of the experiments on titration , 13.4 g of dry

pure sodium oxalate ( molar mass  ) was dissolved in

100mLof distilled waterand then 100 mL of 2M  were added. The

MnO2

H2SO4

= 134gmol− 1

H2SO4

https://dl.doubtnut.com/l/_QDQPpy1q3xBZ
https://dl.doubtnut.com/l/_p1dC6IwGhPFN


Comprehension 3

solution, was cooledto . Now to this solution , 0.1 M 

solution was added till a very faint pink colour persisted. 

If of 0.1 M  solution were used in place 0.1 M  in

presence of  in each case, the volume of 0.1 M  solution

used would be

A. 200 mL

B. 400 mL

C. 333.3 mL

D. 666.6 mL

Answer:

View Text Solution

25.30∘C KMnO4

K2Cr2O7 KMnO4

H2SO4 K2Cr2O7

1. Trnsition elements show variable oxidation states. This is due to their

valence electrons which are found in two di�erent orbitals i.e., ns and (n-

https://dl.doubtnut.com/l/_p1dC6IwGhPFN
https://dl.doubtnut.com/l/_lWCOgRfOXwPy


1) d. Up to (+II) oxidation state ns electrons are involved, but in higher

oxidation states, electrons of (n-1) d sub-shells are also involved. 

The most common oxidation state shown by Ist row of transition

elements is

A. 

B. 

C. 

D. all of these

Answer:

Watch Video Solution

( + II)

( + III)

( + IV )

2. Trnsition elements show variable oxidation states. This is due to their

valence electrons which are found in two di�erent orbitals i.e., ns and (n-

1) d. Up to (+II) oxidation state ns electrons are involved, but in higher

oxidation states, electrons of (n-1) d sub-shells are also involved. 

The transition metal which shows the highest oxidation state is

https://dl.doubtnut.com/l/_lWCOgRfOXwPy
https://dl.doubtnut.com/l/_ueHAFXLV6iOY


A. Mn

B. Pt

C. Fe

D. Ni

Answer:

Watch Video Solution

3. Trnsition elements show variable oxidation states. This is due to their

valence electrons which are found in two di�erent orbitals i.e., ns and (n-

1) d. Up to (+II) oxidation state ns electrons are involved, but in higher

oxidation states, electrons of (n-1) d sub-shells are also involved. 

the cause of variable oxidation states among transition elements is that

A. They all exist in more than one oxidation state

B. They all form complex compounds

C. The valence electrons in them are found in two di�erent subshells.

https://dl.doubtnut.com/l/_ueHAFXLV6iOY
https://dl.doubtnut.com/l/_OeghrwbPzn1o


Matrix Match Type Questions

D. They all have paired subshells.

Answer:

Watch Video Solution

1. 

Watch Video Solution

Column I Column II

(A) Copper (p) Forms a colured salt

(B) Silver (q) Dissolves only in royal water

(C) Gold (r) Not a transition element

(D) Mercury (s) Has the electronic configuration (n − 1)d10ns1

2. On adding  to cold conc.  it gives

Watch Video Solution

KMnO4 H2SO4,

https://dl.doubtnut.com/l/_OeghrwbPzn1o
https://dl.doubtnut.com/l/_9ZxTuE20TDLV
https://dl.doubtnut.com/l/_BW3fJG4SMHkq
https://dl.doubtnut.com/l/_DFMZPn0JnQBK


Integer Type Questions

3. 

Watch Video Solution

Column I Column II

(A) Lanthanum (p) shows an oxidation state of +3

(B) Cerium (q) shows an oxidation state of +4

(C) Thorium (r) is a rare earth

(D) Uranium (s) is an actinoid

1. The answer to each of the following questions is a single digit integer

ranging from 0 to 9. It the correct answers to the questions numbers A, B,

C and S (say ) are 4, 0,9 and 2 respectively thent the correct darkening of

bubbles should be us shown on the side : 

Total number of elements present in the 2nd short period is

Watch Video Solution

2. The answer to each of the following questions is a single digit integer

ranging from 0 to 9. It the correct answers to the questions numbers A, B,

https://dl.doubtnut.com/l/_DFMZPn0JnQBK
https://dl.doubtnut.com/l/_b4XRJF0BhhNC
https://dl.doubtnut.com/l/_oBjTyiaxKIFb


C and S (say ) are 4, 0,9 and 2 respectively thent the correct darkening of

bubbles should be us shown on the side : 

How many series of elements constitute f- block elements

Watch Video Solution

3. The oxidation state of Cr in  is

Watch Video Solution

CrO5

4. How many of the transition elements are called Platinum metals.

Watch Video Solution

5. The number of electrons present in the 4f-subshell of Gd (Z = 64) is

Watch Video Solution

https://dl.doubtnut.com/l/_oBjTyiaxKIFb
https://dl.doubtnut.com/l/_ewZ86FmE1e1F
https://dl.doubtnut.com/l/_oebVboSwRiDQ
https://dl.doubtnut.com/l/_yXyTbhfFloEk


6. The coe�cient of  on balancing the equation  

 is

Watch Video Solution

H2SO4

K2Cr2O7 + H2SO4 + KI → K2SO4 + Cr2(SO4)3 + H2O + I2

7. The oxidation number of Mn in the product of alkaline oxidative fusion

of  is

Watch Video Solution

MnO2

8. Consider the following list of reagent 

The total number of reagents that can oxidise aqueous iodide iodine is

Watch Video Solution

AcidifiedK2Cr2O7, alkalineKMnO4, CuSO4, H2O2, Cl2, O3, FeCl3, HNO

https://dl.doubtnut.com/l/_Q5QGNnixZTFb
https://dl.doubtnut.com/l/_euv0u2SZM7at
https://dl.doubtnut.com/l/_n5MI7jpFUojH


Assertion Reason Tyep Questions Type 1

9. in neutral or faintly alkaline solution, 8 moles of permanganate anion

quantitatively oxidize thiosulphate anions to produce X moles of a

sulphur containing product. The magnitude of X is

Watch Video Solution

1. Assertion:  salts are coloured whereas  salts are white. 

is less stable than 

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

explanation of Statement -1

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

correct explanation of Statement-1

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

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

Tt3 + Ti4 + Ti3 +

Ti4 +

https://dl.doubtnut.com/l/_w9nsKPUsYQKU
https://dl.doubtnut.com/l/_5Gq4VVbQsv3o


Answer:

Watch Video Solution

2. Assertion: The metals of 4d and 5d greater enthalpies of atomisation

than the corresponding elements of the 3d series. 

Reason: The metal-metal bond in 4d and 5d series are stronger than

those in the 3d series.

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

explanation of Statement -1

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

correct explanation of Statement-1

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

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

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_5Gq4VVbQsv3o
https://dl.doubtnut.com/l/_wRUtHgCKFz8k


3. Assertion : Manganese show a maximum oxidation state of .  

Reason : Manganese has 5 electrons in the  subshell.

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

explanation of Statement -1

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

correct explanation of Statement-1

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

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

Answer:

Watch Video Solution

+5

3d

4. Assertion:  is basic whereas  is acidic.  

Reason: Higher the oxidation state of a transition metal in its oxide,

MnO Mn2O7

https://dl.doubtnut.com/l/_wRUtHgCKFz8k
https://dl.doubtnut.com/l/_oASHb9ADRfWE
https://dl.doubtnut.com/l/_QqbqZocRQHPE


greater is the acidic character.

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

explanation of Statement -1

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

correct explanation of Statement-1

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

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

Answer:

Watch Video Solution

5. Statement 1 :  has the tendency to charge to  

Statement 2 :  used as an oxidizing agent in volumetric analysis.

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

explanation of Statement -1

Ce3 + Ce4 + .

Ce3 +

https://dl.doubtnut.com/l/_QqbqZocRQHPE
https://dl.doubtnut.com/l/_cBeWDV4VNl6a


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

correct explanation of Statement-1

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

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

Answer:

Watch Video Solution

6. Assertion : Lanthanoids show a limited of ixidation states wheres

actanoids show a large number of oxidation states. 

Reason : Energy gap between  and  subshells is small wheras that

between  and  subshell is large.

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

explanation of Statement -1

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

correct explanation of Statement-1

4f, 5d 6s

5f, 6d 7s

https://dl.doubtnut.com/l/_cBeWDV4VNl6a
https://dl.doubtnut.com/l/_5iqQuM9bdhLz


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

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

Answer:

Watch Video Solution

7. Assertion: If a strong acid is added to a solution of potassium chromate

it changes its colour from yellow to orange. 

Reason: The colour change is due to the oxidation of potassium

chromate.

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

explanation of Statement -1

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

correct explanation of Statement-1

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

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

https://dl.doubtnut.com/l/_5iqQuM9bdhLz
https://dl.doubtnut.com/l/_yI2jZRzcIyp5


Assertion Reason Tyep Questions Type Ii

Answer:

Watch Video Solution

1. Assertion: Mercury is not considered as a transition element. 

Reason: Mercury is liquid.

Watch Video Solution

2. Assertion: Cu, Ag and Au lie in Group 11 of the periodic table. Hence

their atomic radii are in the order   

Reason: In any group iof the transition elements, the atomic radii

increase as we move down the group.

Watch Video Solution

Cu < Ag < Au

https://dl.doubtnut.com/l/_yI2jZRzcIyp5
https://dl.doubtnut.com/l/_NVbOo8rDsk0R
https://dl.doubtnut.com/l/_oylZDDEqPYHn


3. Assertion: The second ionisation energies of V, Cr and Mn are in the

order .  

Reason: Ionisation energies show a regular increase along a period with

increase of atomic number.

Watch Video Solution

V < Cr < Mn

4. Assertion: Tungsten has very high melting point. 

Reason: Tungsten is a covalent compound.

Watch Video Solution

5. Assertion: Mn atom loses ns electrons �rst during ionisation as

compared to  d electrons  

Reason: The e�ective nuclear charge experienced by d electrons is

greater than that by ns electrons.

Watch Video Solution

(n − 1)

(n − 1)

https://dl.doubtnut.com/l/_MsABZsyD0oHy
https://dl.doubtnut.com/l/_9xHBEGgbjsA1
https://dl.doubtnut.com/l/_AWXAo13e4OoM


6. Assertion:  for  is more positive than for .  

Reason: The third ionisation energy of Mn is larger than that of Cr.

Watch Video Solution

E ɵ
Mn3 +

Mn2 +

Cr3 +

Cr2 +

7. Assertion : Mercury vapour is shining silvery in appearance. 

Reason : Mercury is a metal with shining silvery appearance.

Watch Video Solution

8. Statement : Aufbau rule is violated in writing electronic con�gurations

of Pd. 

Explanation: Pd show diamagnetic nature.

Watch Video Solution

https://dl.doubtnut.com/l/_UG0pjayI7m7u
https://dl.doubtnut.com/l/_lUCnbRhdE3qh
https://dl.doubtnut.com/l/_gk4ivuJ4FE6O


9. Assertion: Equivalent mass of  is same in the neutral as well as

alkaline medium. 

Reason: The product formed in both cases in 

Watch Video Solution

KMnO4

MnO2

10. Assertion: In  ion, all the  bond lengths are equal.  

Reason: In  ion all the  bond angles are equal.

Watch Video Solution

Cr2O
2 −
7 Cr − O

Cr2O
2 −
7 O − Cr − O

11. Assertion:  is used as primary standard in volumetric

analysis. 

Reason: It has a good solubility in water.

Watch Video Solution

K2Cr2O7

https://dl.doubtnut.com/l/_zcZP1Ks29Es0
https://dl.doubtnut.com/l/_XaIC3mow8kAz
https://dl.doubtnut.com/l/_Fls2vMMvEm64


12. Assertion : Change in colour of the acidic solution of breath is used as

a test for drunken driver. 

Reason : Change in colour is due to complexation of alcohol with

potassium dichromate.

Watch Video Solution

13. Assertion: The purple colour of  is due to the charge transfer

transition. 

Reason: Manganese in  has +7 oxidation state

Watch Video Solution

KMnO4

KMnO4

14. Assertion (A)  iodide is not known.  

Reason (R )  oxidises  to iodine.

Watch Video Solution

Cu(II)

Cu2 + I −

https://dl.doubtnut.com/l/_gwmdkOLxdv8k
https://dl.doubtnut.com/l/_kB4Y17jMoGJC
https://dl.doubtnut.com/l/_Yel0HK79s9lr
https://dl.doubtnut.com/l/_ftaSPDl4Os2s


15. Assertion.Atomic size of silver is almost the same as that of gold. 

Reason. d-subshell has low penetration power and produces poor

shielding.

Watch Video Solution

16. Assertion (A) Separation of Zr and Hf is di�cult. 

Reason (R ) Because Zr and Hf lie in the same group of the Periodic Table.

Watch Video Solution

17. Assertion. Actinoids show larger number of oxidation states than

lanthanoids. 

Reason. Highest oxidation state showsn by lanthanoids is  while that

of actinoids is 

Watch Video Solution

+4

+7

https://dl.doubtnut.com/l/_ftaSPDl4Os2s
https://dl.doubtnut.com/l/_tNQUhikhuOig
https://dl.doubtnut.com/l/_KiOOVxXzMIe5


Important Questions

1. Silver atom has completely �lled  orbitals  in its ground state.

How can you say it is a transition element?

Watch Video Solution

d (4d10)

2. Explain why transition elements have many irregularties in their

electronic con�guration.

Watch Video Solution

3. Chromium is a typical hard metal while mercury is a liquid.

Watch Video Solution

4. Calculate the magnetic moment of a divalent ion in aqueous solution if

its atomic number is 25.

https://dl.doubtnut.com/l/_NtmowjSlzj7Q
https://dl.doubtnut.com/l/_wHfd4ohfJm9D
https://dl.doubtnut.com/l/_9DO7xZNDEy70
https://dl.doubtnut.com/l/_UU51iq9Seqdm


Watch Video Solution

5. (a) Why do transition elements show variable oxidation states ? 

(b) The paramagnetic character in 3d transition series elements increases

upto Mn and then decreases.Explain why . 

(c ) Why doe transition metals exhibit higher enthalpies of atomisation ?

Watch Video Solution

6. Name a trasition element wihich does not exhibit variable oxidation

states.

Watch Video Solution

7. Why is  reducing and  oxidising when both have 

con�guration ?

Watch Video Solution

Cr2 + Mn3 + d4

https://dl.doubtnut.com/l/_UU51iq9Seqdm
https://dl.doubtnut.com/l/_eWcmVGcSDjrj
https://dl.doubtnut.com/l/_sRRhaz4OFVMq
https://dl.doubtnut.com/l/_grf9q4Zayz1R


8. The  value for copper is positive . What is

possibly the reason for this?

Watch Video Solution

E0(M 2 + /M) ( + 0.34V )

9. Explain giving reason: 

(a) Transition metals and many of their compounds show paramagnetic

behaviour. 

(b) The enthalpies of atomisation of the transition metals are high. 

(c). The transition metals gnerally form coloured compounds.

Watch Video Solution

10. Why is  oxidation state of manganese quite stable while the same

is not true for iron? .

Watch Video Solution

+2

[Mn = 25, Fe = 26]

https://dl.doubtnut.com/l/_grf9q4Zayz1R
https://dl.doubtnut.com/l/_UuDA65GhNckW
https://dl.doubtnut.com/l/_32lvGsG1CGQP
https://dl.doubtnut.com/l/_gFLi14Do9x96
https://dl.doubtnut.com/l/_6mVxa9fqUF0V


11. Which is a stronger reducing agent  or  and why ?

Watch Video Solution

Cr2 + Fe2 +

12. Predict which of the following will be coloured in aqueous solution ? 

 and 

Watch Video Solution

Ti3 + , V 3 + , Sc3 + , Mn2 + , Fe3 + , Co2 + MnO
−
4

13. How will you account for the following : 

(i) Cobalt (II) is stable in aqueous solution but in the presence of a

complexing agent, it is easily oxidized. 

(ii) Out of  species,  is strongly reducing while  is strongly

oxidising .

Watch Video Solution

d4 Cr2 + Mn2 +

https://dl.doubtnut.com/l/_6mVxa9fqUF0V
https://dl.doubtnut.com/l/_uYSotKmT1B3i
https://dl.doubtnut.com/l/_GQBpvIfeWF3N


14. Which of the two is paramagnetic : V (IV) or V (V) and why ?

Watch Video Solution

15. Copper (I) compounds are white and diamagnetic while copper(II)

compounds are coloured and paramagnetic. Explain.

Watch Video Solution

16. Which divalent metal ion has maximum paramagnetic character

among the �rst transition metals? Why?

Watch Video Solution

17. Transition elements have greater tendency to form complexes because

Watch Video Solution

https://dl.doubtnut.com/l/_v5ngYbzhHnmN
https://dl.doubtnut.com/l/_qklcd7SVOn7T
https://dl.doubtnut.com/l/_bF0XneBtWz3y
https://dl.doubtnut.com/l/_UZpdZeyJFrHX
https://dl.doubtnut.com/l/_FvktwbQPNFWi


18. In the titratin of  ions with  in acidic medium, why dilute

 is used and not dilute HCl ?

Watch Video Solution

Fe2 + KMnO4

H2SO4

19. What is meant by 'disproportionation'? Give two examples of

disproportionation reaction in aqueous solution.

Watch Video Solution

20. Describe the preparation of potassium permanganate. How does the

acidi�ed permanganate solution react with (i) iron(II) ions (ii)  and

(iii) oxalic acid? Write the ionic equations for the reactions.

Watch Video Solution

SO2

https://dl.doubtnut.com/l/_FvktwbQPNFWi
https://dl.doubtnut.com/l/_9yq0yiY7mYNe
https://dl.doubtnut.com/l/_73iesrPT3nsV


21. Describe the preparation of potassium dichromate from iron chromite

ore.What is the e�ect of increasing pH on a solution of potassium

dichromate?

Watch Video Solution

22. Describe the oxidising action of potassium dichromate and write the

ionic equations of reaction with: 

(i). Iodide 

(ii). Iron (II) solution and 

(III). 

Watch Video Solution

H2S

23. When a white crystalline compound X is heated with  and

concentrated  a, a reddish brown gas A is evolved. On passing A

into caustic soda solutions, a yelow coloured solution of B is obtained.

Neutralizing the solution B with acetic acid and on subsequent addition

K2Cr2O7

H2SO4

https://dl.doubtnut.com/l/_GQGEZjtHxuvW
https://dl.doubtnut.com/l/_kqbWsPyfp5Nj
https://dl.doubtnut.com/l/_c4QRAOyQiUDp


of lead acetate, a yellow precipitate C is obtained.When X is heated with

NaOH solution, a colourless gas is evolved and on passing this gas into

 solution, a reddish brown precipitate D is formed. Identify

A,B,C,D and X. Write the equation of the reaction involved.

Watch Video Solution

K2HgI4

24. The  oxidation states of langthanum , gadolinium 

 and lutetium  are especially stable. Why ?

Watch Video Solution

+3 (Z = 57)

(Z = 64) (Z = 71)

25. Why  and  ions in solutions are good reducing

agents but an aqueous solution of  is a good oxidizing agent ?

Watch Video Solution

Sm2 + , Eu2 + Y b2 +

Ce4 +

https://dl.doubtnut.com/l/_c4QRAOyQiUDp
https://dl.doubtnut.com/l/_JmmVkEbYkWvv
https://dl.doubtnut.com/l/_7UuJHLVwEzWZ


26. What is lanthanoid contraction? What are the consequences of

lanthanold contraction?

Watch Video Solution

27. What are aloloyys ? Name an important alloy which contains some of

the lanthanoid metals. Mention its uses.

Watch Video Solution

28. Actinoid contraction is greater from element to element than

lanthanoid contraction . Why ?

Watch Video Solution

29. Comparethe chemistry of actinoids with that of lanthanoids with

special reference to (i) electronic con�guration (ii) oxidation state (iii)

https://dl.doubtnut.com/l/_KscpOQydb69U
https://dl.doubtnut.com/l/_VpSuPT7ju52z
https://dl.doubtnut.com/l/_EvxA6gvB1kSr
https://dl.doubtnut.com/l/_IjcefRxJhrry


atomic and ionic sizes (iv) chemical reactivity .

Watch Video Solution

30. Name the elements of 3d series. Give their electronic con�guration.

Explain why transition metals exhibit variable oxidation states.

Watch Video Solution

https://dl.doubtnut.com/l/_IjcefRxJhrry
https://dl.doubtnut.com/l/_AFGn8Tb6rHWA

