QUESTION BANK

CLASS 12™

CHEMISTRY
UNIT-4

ASSERTION REASON QUESTIONS

Instructions:

Select the correct option for each Assertion-Reason question.

(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.

(C) Assertion is correct, but the reason is incorrect.

(D) Assertion is incorrect, but the reason is correct.

e -
1. AP 92T H U HYA(A) 3R U FROT (R) fear = &)
2. 3TUH! QAT FHYUAT T WAUAYdS TIRATOT Feh HET 3 & A el 8
A) AR REIAT TET §, 3R R, AFr TEr SIEAT FIAT g
B) A3 RaT TEl & dfereT R, AHI TEr =TT 18T |
C) ATE &, AfheT RITAT &1
D) A ITeld &, Wfehel R TET B

1- Assertion (A): Transition metals exhibit variable oxidation states.
Reason (R): The (n-1)d and ns orbitals have comparable energy levels.

3D (A): FhaT0T UTIT TR 3HTeFAROT IaEUTT T RTe I &
RO (R): (n-1)d 3 ns FHeETehT T Foil Tl Bl |

2- Assertion (A): The catalytic activity of transition metals is due to their ability to change oxidation

states.
Reason (R): Transition metals can easily lose and gain electrons in redox reactions.
ITIRYT (A): HHATT T3 T SO haATRTelcll Se7eh JiTeFeIentuT AUV S olet h &THAT &

FRUTBIAT G |
hROT (R): HEhHAUT T YSTerd JTTATHATHT H ITATAT & Selerelall ol @ HR ITeed T Fehell 8 |

3- Assertion (A): KMnOQ, acts as an oxidizing agent in acidic medium.
Reason (R): Mn in KMnQy is in the (+7) oxidation state and can be reduced to a lower oxidation state.

3RS (A): KMnO, 3TENT ATETH H Teh 3TrdIenoT 31fHhdT HT R FT HLar g
FRT (R): KMnO4 H Mn, (+7) 3TarEehIoT 379€AT 7 81T § 31 38 [T 3raear & 3rqafaa fhar

ST AT
4-  Assertion (A): Chromium exhibits a stable +3 oxidation state.
Reason (R): Cr3* has a half-filled d* configuration, which provides extra stability.

HIASYA (A): FIATH +3 TFHIHIOT 3T H R AT |
FROT (R): Cr3+a§r3¢z‘r-aﬁr§é d° fa=ar@ grar g, St 3rfaRerd TEURdT Yer Hiar g
5- Assertion (A): Interstitial compounds of transition metals are hard and have high melting points.

Reason (R): Small atoms like hydrogen, carbon, and nitrogen occupy interstitial spaces in metal
lattices.

AR (A): ThAT T3 oh Il -TUT TN HoR glcl & 3 3eTehT aTclelich ST & |
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10-

HROT (R): GTSZIoTa, HTdel IR ATSEISIeT SIE BIE TRATY &I SiTefeh 7 - EACT TUTeT FEVT H ot
gl

Assertion (A): Transition metals form coloured compounds.
Reason (R): The d-d electronic transitions within partially filled d-orbitals absorb specific wavelengths
of light.

ITRRYA (A): ThAUT  UTIU e FHaTeh TeTeh 2|
FROT (R): masmﬁmgtr d-heTehl H d-d SoiFciToeh TehHUT [AfRISE aITC e & TahTal &Y
RN ETG RS

Assertion (A): Lanthanoids show a gradual decrease in ionic radii with an increase in atomic number.
Reason (R): This is due to lanthanoid contraction caused by poor shielding of 4f electrons.

AR (A): FAATSSTH F ATV] HEIT TGo1 & TTY-HTY A Teieh AT H shideh el gl &
RO (R): TE AAATSS Tepelel o HRUTEICAT &, SiT 4 FoAFEleil bl WIS FohlTeiaT o HROT Gl 8 |

Assertion (A): Actinoids exhibit a greater range of oxidation states than lanthanoids.
Reason (R): The 5f orbitals in actinoids are more diffused and participate in bonding more effectively.

HFRY (A): ViFeAIgsH FAelssH I Tefall # TR HTFEHIOT HTEATE Fe i A g |
FROT (R): UTFeA155d & 5f HhaTeh 3T TATRA gl o 3R 3T T 9 & TUT H HET oI 6 |

Assertion (A): Potassium dichromate (K>Cr,05) is used as an oxidizing agent in acidic medium.
Reason (R): Cr,05%" gets reduced to Cr3* in acidic conditions, releasing oxygen.

RS (A): NETATH STSHIAT (K,Cr,07) TFATT ATEIH H Ueh 3TFEIHI0T TRl & T F
TgFT gl gl

RO (R): 31Fol TRIEATAAT H Cr,0,2 T Cré+ H <A T ST 8, Forad itereistet #Herd grelr
gl

Assertion (A): Alloys of transition metals are harder and stronger than pure metals.
Reason (R): The presence of different-sized atoms in alloys distorts the metal lattice and increases
strength.

3TRYST (A): HheAUT  EITI3HT hT FASTETIV YT 3T T JoletT # 37Tereh dhoR R FHTeT el &1
RO (R): A3t # fafdrest 3mepR o TRATUL3HT hr SUTEATC &1 SiTefeh o fashel el & 3K
ALY TGI8 |

ggldbedid 797 (Multiple-choice Questions) (01 Mark)

Teh T #HTOT 3T & TEel T SYANT fohalm SITelm B, TSI 7Ed €9 & 3T 3R 31 LT3t a1
TAAHOTEIAT &1 58 TesT &, TheT 3l Toh e FehR h &I HIAT SATell 67

(A) 3Rt i

(B) TR (Telra)

(C) HshaUT U7

(D) 3181

Steel is widely used in the construction industry, mainly composed of iron and other metals. In this
context, steel is classified as:

(A) Interstitial compound
(B) Alloy
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(C) Transition metal

(D) Non-metal

%o YTfcae ITehT T ST TWged (YITE) Toilet & Torw foham ST &1 e fd & @ Slar-ar
I3Teh 3191 TMieT 0T & SHROT ek I F 3TGNT FohaT ST &2

(A) K2Cr 05

(B) NaCl

(C) MgO

(D) CaCos

Some metallic compounds are used as pigments in industrial colours due to their coloured properties.
Which of the following compounds is used for this purpose?

(A) K2Cr 05

(B) NaCl

(C) MgO

(D) CaCos

HHHOT TV 391 Tafeer 3iferafienior 3raedm3it & fore Sirelt Sl 8 | et & & shier-aft g
T 311 3HTFEIRTOT TTATT U T il §?

(A) Fe

(B) Mn

(C) Zn

(D) Cu

Transition metals are known for their multiple oxidation states. Which of the following metals
exhibits the highest number of oxidation states?

(A) Fe

(B) Mn

(C) Zn

(D) Cu

KMnO, 3T ITFEISIER & &9 H 39T fhAT ST & | I§ Th LT FTaIar a?

(A) 8T

(B) el

(C) Sfrett

(D) et

KMnQOy, is used as an oxidizing agent. What is its colour?

(A) Green

(B) Red

(C) Purple
(D) Yellow

TS TepeleT T FoTTe TelaTionicd 7 & b OR ST ST 82
(A) dharel Y=TSTH TR

(B) sharel TUlFeaISSH T

(C) BY-seiTeh dcal T 3T FedT W]

(D) T d 31X f scAfeh dcal 1 3mafas BT w®

The effect of lanthanoid contraction is observed on:
(A) Only lanthanoids

(B) Only actinoids

(C) lonic radii of d-block elements
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(D) lonic radii of all d and f-block elements
6-  HShHAUT LTV 37T ScUeh FT Bl 2
(A) 357 3T facg e FOTeHRT &ell &
(B) I faffieet 3ifereienzoT 3raTeTy v fRid i &
(C) AIfANAT BN &
(D) T T BT &

Why are transition metals good catalysts?
(A) They have high electronegativity

(B) They exhibit multiple oxidation states
(C) They are radioactive

(D) They are lightweight

7-  HITAIA IR Harelrar & 3iierarss @ 3 e €9 @ 27 3udher fmar SArarg?
(A) IFEShT T[0T & HROT
(B) T OT-319adeT TfAThaT3iT 7 3aAhr HATIfeRY o SROT
(C) 3Tch 3T ITeleleh oh HIUT
(D) 3eTehr 3= HASY Y & HROT
Why are oxides of chromium and manganese industrially useful?
(A) Due to their magnetic properties
(B) Due to their participation in redox reactions

(C) Due to their high melting points
(D) Due to their high sensitivity

8- KyCr,0, I IFal [aerdrst # fohd LT TTH @I AT 67
(A) sArer
(B) AR
Q)&
(D) Tt
What colour is K,Cr,05 in an acidic solution?
(A) Blue
(B) Orange
(C) Green
(D) Red
9- KMnO, 3T SToT e TahOT H 3TN fohar STl & Fifeh:
(A) TE STeT T TN TeAT ST &
(B) TG FEHSIAT hl oTC et H HETH §
(C) Tg ST T pH T ST &
(D) TE SToT T IMGT T AT &
KMnOQy, is used in water purification because:
(A) It colours the water
(B) It can destroy microorganisms

(C) It increases the pH of water
(D) It thickens the water

10- Teh A U=A1SS T 3UNeT 3NN §9 & FETeT hl AT el o [T T ST § | I8 hiet-AT dea
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11-

12-

13-

14-

g?

(A) La

(B) Ce

(C)Nd

(D) Eu

A lanthanoid is industrially used to strengthen steel. Which element is it?
(A) La

(B) Ce

(C)Nd

(D) Eu

ﬁﬁic‘rﬁs‘s'{-igoud T HRUT &

(A) f-37TTdeceg i garaT Thfaer

(B) 3T HTFHIHIOT 37qEAT

(C) d-3fTfeiced =T quT & & #RT =T
(D) f-3{TTeeq &Y HHAR Thifaar
The cause of lanthanoid contraction is:
(A) Effective screening by f-orbitals

(B) High oxidation states

(C) Complete filling of d-orbitals
(D) Poor screening by f-orbitals

Ufdesissd 3R Hdelssq # A& iR FATE?

A) TfFesiIssd H Shael +3 JTFEaoT 3GTATEAT &

B) UiFealgsd Yzae#t g &

C) AAATZH I3 FR FH &I &

D) UfFeAIgsH hael &TRET cleal & Ticshal i &

What is the main difference between actinoids and lanthanoids?
(A) Actinoids show only +3 oxidation state

(B) Actinoids are radioactive

(C) Lanthanoids have larger sizes
(D) Actinoids react only with alkali metals

ThAUT UTI3HT & STfeer Mfaren Tafet gl & rifen:
(A) d-37TTdecT & solacld GHAUT AT &

(B) d 31T &

(C) T itereienyoT gfafshar & T
DEREEEEEERISEGRERIS

Transition metal complexes are coloured because:
(A) Electron transitions occur in d-orbitals

(B) They are non-metals

(C) They do not undergo oxidation reactions
(D) They do not form bonds with hydrogen

AAATSSH T PleT-AT dcd ToITH 3T H LT &aod o folT 3TN FohdT ST 82
(A) Pr
(B) Sm
(C) Gd

(
(
(
(

5|Page



(D) Lu
Which lanthanoid element is used to colour glass in the glass industry?
(A) Pr
(B) Sm
(C)Gd
(D) Lu
15- KMnOa 3R K,Cr,0, o o1 &g AR F418?
(A) T KMnO, Teh 3TFISISoR &
(B) el K,Cr,0, Teh HTFASSN ¢
(C) A=At HTFENSTSTR & Hfehet 3eTeh JHTFHIRTOT T[0T ITTIT-3TeTT Bl ©
(D) ST 1S HHTrETEHOT 0T oTET et
What is the key difference between KMnO,4 and K,Cr,05?
(A) Only KMnQg, is an oxidizer
B) Only K,Cr,05 is an oxidizer

(
(C) Both are oxidizers but have different oxidation properties
(D) Neither of them has oxidation properties

[7RPad Sei¥lg 97 (One word/definite answer questions (01 Mark)
1 T e edl S 3TEfateh 3HTac TRUM & HhaA0T YTV fohd Sefleh 3 TS STTch 82

Which block in the periodic table contains transition metals?
2-  HshAUT LT3 H 3T IeTetich §lel T HET HNOT FAT?
What is the primary reason for the high melting points of transition metals?
3- HSheUT YTV AR TR et ek st gareh 82
Why do transition metals commonly form coloured compounds?
4-  HHHOT YT H hleT-AT JHE FFeehly I[0T IIAT STl 2
Which major magnetic property is exhibited by transition metals?
5-  HshAUT LT3t H SAfeer e STt hr yg et fohat ST gieh 82

What causes transition metals to form complex compounds?

6-  TshAUT LT3 H 3T JToFHIenoT aEAUTT foharehl SUTEUTT o HROTHHI Bl 82
The presence of which orbitals allows transition metals to show higher oxidation states?
7-  Mn o7 31T 3T uT aEUT FAT §?

What is the highest oxidation state of Mn?
8- TShHAUT UTI3HT H TUH HTFATHTOT T 3T g1l l FTT HRUT FATE?
What is the main reason for high first ionization enthalpy in transition metals?
9-  HSHHT YTV 3l - T FHaTeh i qerelt 2
Why do transition metals form interstitial compounds?
10- ST 3R STECT & §oiet aTel fHs7IT &l A1 Tais |
Name the alloy formed by copper and zinc.
11- K,Cr,0, H ShITHIH ST ITFHIRI0T H&IT FIT &Il 6 7
What is the oxidation state of chromium in K,Cr,0,?
12- KMnO, ST WTFATEIAT 872
What is the colour of KMnO,?

13- AATSS FpeleT v HROT A gl &2
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14-

15-

16-

17-

18-

19-

20-

7-

What is the cause of lanthanoid contraction?

AYATSS dcal H AT STFHRIOT 3TEAT FIT Bl &2

What is the common oxidation state of lanthanoids?

AYI183 dear Fr AfATharRerar fhad werfad grdr g2

What factor influences the chemical reactivity of lanthanoids?

TS dieal T FAE AT HTEUT T8Il 62

What is the predominant oxidation state of actinoids?

TS deal sht ISTATUTHAT il HET HROTFATE?

What is the primary reason for the radioactivity of actinoids?

UfFeATSS deal & Solaelal I FTRTGATH (PiewIrersT) forg Aoft 7 3marg?
In which type of orbitals do actinoid elements have their electron configuration?
i daTss 3R vfFeags A &l 31fas st gra g2

Which group is more radioactive: lanthanoids or actinoids?

UfFeATgs Hpae fohish TATH g2

Actinoid contraction is similar to which phenomenon?

3 o’y Fci¥lg go7 (Very short answer questions (02 Marks)

Teh EeoTold EEX o AT H gl FhfAge 3R feher 81 &1 HshaoT ercI3il o (01 o 3R <
HASST foh TeoTold Tl SIRIYT FAT 81T 82

A stainless steel knife contains iron, chromium, and nickel. Explain why stainless steel is rust-resistant
based on the properties of transition metals.

TR T THNITRTET 3 Teh 37T 2aveh e ara & | 577 33 ST 3 e a1, &t et Sorety Tar T
IT| 39 57 i3 T ugare & HLar?

An unknown compound is given in the school laboratory. When dissolved in water, the solution turns
purple. How will you identify this compound?

PIfFe 3R FATeiret g1t 7 ITu TFHIHIUT IGTATT UTS AT § | SoTehT 3T JTFHTRIOT IaTATHT
# FERAr &1 3% Solaeiielsh ARG F TR 9 GHSST|

Both chromium and manganese show high oxidation states. Explain the stability of their higher
oxidation states based on their electronic configuration.

e Teh HHAVT T M** o & H HIS[G & 3R 58T gaehrg 3ot 3.87 BM &, Al dea M T
37T AT Selergifoleh ETAT AT 1912

If a transition metal exists as M3* and has a magnetic moment of 3.87 BM, what will be the estimated
electronic configuration of element M?

KZCrzo7mmwmﬁmm%lmmwaﬁa@?‘rg@,w%w
THS T HY TS AT §?

K2Cr,05 is used in the leather industry. Considering its oxidizing nature, explain how it processes
leather.

KMnO, STeT Q[eferehiuT 7 Sgercl BIdT & | $&eh IUTH & TUR W FHSST foh Ig ool H Uy
37R[C Ot Y H geTdT?

KMnOQy, is used in water purification. Based on its properties, explain how it removes impurities from
water.

HHHOT YTV HTHAR TR Aol e Frel 8| Cu?* 3R Zn2* 7 @ et A1 3T 31feeh Sifeer
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3rep ST 3R FAT?

Transition metals commonly form complex compounds. Which ion, Cu?* or Zn?*, will form more
complex compounds and why?

8- U@W(metal catalysts) ST o Fe, V,05 3T Ni %@mﬁa@ﬁmaﬁﬁmﬁﬁwzﬂﬁ%l
HSHHAUT T3 T T2 [IATAT So¢ 37T STeh Tl 82

Metal catalysts such as Fe, V,0s, and Ni are used in various industrial reactions. Which property of
transition metals makes them good catalysts?

9-  WAUAIS Hpel oh HRUT EhTSTH 3R STEIH & THRITAR T[0T AT 81 & | 36 eIt oh F377d i
HASATST|

Due to lanthanoid contraction, scandium and yttrium show similar chemical properties. Explain the
effects of this contraction.

10- AATS3 3R UIFCATSS cedl & JTFEiehioT AT T JolelT Y R TAST foh ahleT 37frh
gRadereNerar ge iR #ar g2

Compare the oxidation states of lanthanoids and actinoids and explain which one shows more
variability.

11- Fe* 3TTeT 3T ST3eT 13T oAl 311X Cu2* 31T ATl 19T bl T fe@dr &7 d-3iTTaed fAsrata & 3meaR
WHASSU|

Why does Fe3* ion appear orange-brown while Cu?* ion appears blue? Explain based on d-orbital
splitting.

12- Cr3* 3R Mn2* %ﬁvmgﬁum@‘r (magnetic moment) T ITUTAT Y |
Calculate the expected magnetic moment for Cr3* and Mn?*.

13- ofUeT8s IR UiFeASs deal i gelareiioleh ST hT Jolell &Y 3R IoTeh HET IR TAST|
Compare the electronic configuration of lanthanoids and actinoids and highlight their key differences.

14- HhHUT UTI3HT & TAATI3 (alloys) FT T=ATT ST &2 Teh 3ETI0T o THSTSU |
Why are alloys of transition metals made? Explain with an example.

15- Fe? 3 Fe* 3= T HTeFeehioT T fel hT JolelT ahi 3 AATST foh Fe?* 3701 TR AT B
Compare the oxidation tendency of Fe?* and Fe3* and explain why Fe3* is more stable.

16- GXATI] HEATV 57-71 (AAT153) 3 89-103 (UTFEATSS) hi SolereiTeieh TTLAT H HE IR 182
What are the main differences in the electronic configuration of elements with atomic numbers 57-
71 (lanthanoids) and 89-103 (actinoids)?

17- HHHOT LTI & 3afareh P hr ygfer 7 oram qiactal giem & iR i
What is the trend in the ionic radii of transition metals and why?

18- Wiﬂ@ﬁffm?ﬁ' ?ﬁﬁiﬁ(interstitial compounds) W@'E@%’W@Fﬁﬁ?
Why do transition metals tend to form interstitial compounds?

19- KMnO, 3T 3TATIT Teh fTardIa T 31fRHF & 9 H fRaT STAT 81 2.5 g KMnO4 & Mn I gegaAT
EIGNGRIEIGETY!
KMnQOy, is used as an oxidizing agent. Calculate the mass percentage of Mn in 2.5 g of KMnQ,.

20- Cu?* & ol el &7 {37 ATell 8IclT & STeTeh Zn>* & {ETeled &1 gidT o? d-3iTface fasTste ganT
HHASTSU|

Why is the aqueous solution of Cu?* blue while Zn?* is colourless? Explain using d-orbital splitting.
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g Farelg F97 (Short answer questions (03 Marks)

1- HhHUT UTIHT H 3oTeh! 3T 37T eteh Tededl & STasle 3o HIFHnoT aEATE F3T ST SiTel &2
3CT8IUT Sl HHSSU|

Why do transition metals exhibit high oxidation states despite their high ionization enthalpy? Explain
with an example.

2- KyCrz0; 1 Teh eI TN TATST 3R SHRT HTFelehcl et hT &THT hT ITEAT HITST|
State one industrial application of K,Cr,07 and explain its oxidizing ability.
3- KMnO, 3T 3TN STef EENRIOT 4t fohaT ST &2 38 Tfshar & Teh Trarafae 3ifarfonar ford |
Why is KMnQO, used in water purification? Write a chemical reaction involved in this process.
4-  TSHHOT YT T 4T Fallet 7 HaTH F1 gIcll &2 3STex0T Higcd THSST
Why are transition metals capable of forming alloys? Explain with an example.
5- gl et ST HshAUT T3 & TaT & 3cqfel I ITEAT d-d HehHUT o JTER TR AT
Explain the origin of colour in first-row transition metals based on d-d transitions.
6-  AYATSS Hepelel & HRUN T AT Y 3R 8k &l FaTTe fored |
Explain the cause of lanthanoid contraction and write two of its consequences.
7-  Ueh 3TEIVT AT HhaUT UTcI31T hT 3T 9[0T T TS X |
Explain the catalytic property of transition metals with an example.
8- HShHUT U3 T YFechrg [AATATHT &l 3e7eh Selereieleh T & TR T TISC Y |
Explain the magnetic properties of transition metals based on their electronic configuration.

9 KyCr,0; & THTOT 8] TgeFcl 7T ahee) Yerd &1 +A1e ford 3R Faliepet wientor o @y T
BIERIRIGE

Name the main raw material used for the preparation of K,Cr,07 and explain its preparation with a
balanced equation.

10- ThAUT LT3 & 3TAToteh 35T SoTeh JHTFEIhIOT HTEAT3 o HTY HA Teeld &2 TSR |
How do the ionic radii of transition metals change with their oxidation states? Explain.
11- KMnO, 3T THATOT TfshaT & Teh F#lehed Heten<oT fordd |
Write a balanced equation for the preparation of KMnQOa,.
12- HHHOT LT3 & 3T TTelelieh T UIT ST §? TISEHOT S|
Why do transition metals have high melting points? Explain.
13- A9A1$3 3R UiFe1ss o drer THA T oT: HThIAT T Jolell Y |
Compare the chemical reactivity of lanthanoids and actinoids.
14- UIFEATSS Hepdel FT §? AYATSS Thded A FHAT Jolell X |
What is actinoid contraction? Compare it with lanthanoid contraction.
15- HhHOT UTI3HT & S e faTeh S=ilet BT ygfer &/t gl &2 SerTexor Aigd FHSSU|
Why do transition metals have a tendency to form complex compounds? Explain with an example.
16- THSHAUT LTHT # JTeFHIen0T AT T FATILIAT BT 3oTeh Selereiioteh [eare & TS Y |
Explain the variation in oxidation states of transition metals based on their electronic configuration.
17- KMnO.a 3T K;Cr 0, & el 3HerdiSeret arferet & ettt Y |
Compare the oxidation power of KMnO,4 and K;Cr,05.
18- TShHAUT TV BTSZISTeT 31 T RO AT Il & ? TSR0 S |

Why do transition metals absorb hydrogen gas? Explain.
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19-

20-

21-

22-

23-

24-

25-

UTFEATSS ded AT Foll ScUTee H F21 HgcdquT &1d & ? 3ETeX0T Higd FHSST
Why are actinoid elements important in nuclear energy production? Explain with an example.
HSHHOT TI31T T T T TTeTehell &l SeTeh Stiel TIRY & HTHUN T TISE H |
Explain the electrical conductivity of transition metals based on their bonding nature.
Fe** 3R Fe?* & el eIy 0T T Jolell Y|

Compare the magnetic properties of Fe3* and Fe?*.

Cr3* 3R Mn2* & TaT H 3T FIT §IAT 82 TISEIRIUT G |

Why do Cr3* and Mn?* have different colours? Explain.

Heh#UT €T3 21 T8 3t a1 & ieforen 3uier garsv|

State two industrial applications of alloys of transition metals.

KoCr,0; % 3TF el oT2IT 8T ATETH {97 IRAceT ohl SATEAT H |

Explain the colour change of K,Cr,05 in acidic and basic medium.

HShHOT T3 3 JHATenTl A Seirer i Fafer it gieh &2 TTsranur & |

Why do transition metals have a tendency to form interstitial compounds? Explain.

g TN gIT (Long answer questions (04 Marks)
Teh HShHAUT ] T Golerelfelch AT 3Heh HTFEhIOT IAEATHT 1 ol FenTiaet el 82 Fe 3 Cu
& TeaT H faRevoT HY|
How does the electronic configuration of a transition metal affect its oxidation states? Analyze with
reference to Fe and Cu.

ST (Cr) T 3T 3TTerETehoT HaEAT H TR AT (Mn) 3T JoleT # 37 3t glar &2 34
g &l AT |

Why is the stability of a higher oxidation state more in Chromium (Cr) compared to Manganese (Mn)?
Explain this trend.

HSHHOT UTI3HT 3 LT ScTereT el ATeN FLEATCH TAATAT3T T ITETTT L | CuSO4 3R KMnO, &
33T & HROTT T [AReToT Y|

Study the structural features responsible for colour in transition metals. Analyze the reasons for the
colour of CuSO4 and KMnOa,.

HehaUT €TV T8 3T ohT TAATOT et & T&TH &1 Gl 82 olie (Fe) 3T Toehel (Ni) T vy ermegait
& 3CTEIT o | SITET H |

Why are transition metals capable of forming alloys? Explain with examples of alloys of Iron (Fe) and
Nickel (Ni).

KMnO,4 3R K,Cr,0; & JHTeFHIehOT A[UTT shY Jofall i 3TN Sateh e faTen 3Toatai st €9se |
Compare the oxidation properties of KMnO, and K;Cr,0; and explain their industrial applications.
HSHHAUT LTI H STUROT 0T BT & | ST HUT 3l V,05 3R Fe o TG0 GdRT TISE HY |

Transition metals exhibit catalytic properties. Explain this statement with examples of V,05 and Fe.
mﬂiﬁ?—r (Lanthanoid Contraction) T §? $Heh al HgcdqUl mﬁmwa:
TeT F TISE Y|

What is Lanthanoid Contraction? Explain two important effects of it concerning chemical properties.
Teh TS 3G H K,Cr,0, Fl Teh JTFHI0TR o €9 H YA fohdT AT & | AT 38 100 FTH
K2Cr,0, 3T 3TaRThdT g1 al fohctel Alel shr ST graf?

In a chemical industry, K,Cr,05 is used as an oxidizing agent. If 100 g of K,Cr,0y5 is required, how many
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10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

moles are needed?

HSHHOT T3 oh FeIehT IOTEIHAT T HEATA Y | Fe>* HIT Cu?* T JolelT Y |

Study the magnetic properties of transition metals. Compare Fe3* and Cu?*.
Wiﬂ@ﬁﬁm?ﬁ'ﬁﬁlﬁ (Interstitial Compounds) wﬁmﬁww’rm%? QHWB'CRTI?T%TU
[ERICIGIEE

Why do transition metals form interstitial compounds? Where are these compounds used?

Teh BTHAT hUsIT &dT & TAATIT H KMnO, 3T 3UANET &lal &1 Tfe 3o 5 olleT 0.1 M KMnO, BT hr

3TAIHAT g, dl 3og TohdsdT KMNnO, o<l BI3T?

A pharmaceutical company uses KMnQ, in drug manufacturing. If they need 5 liters of 0.1 M KMnQ,4
solution, how much KMnO, should they take?

HSHHAUT LTI T 3T ereh F3eam 3R ITT=1ehoT Solt & g ferat st Tase Y| zn 3R Cr &1 ereor
gl

Explain the trends in ionic radii and ionization energy of transition metals. Give examples of Zn and
Cr

o SEYRISTEE el v ey FYRIOT 3 T e T e et e €2 v g
QI3 a1 Tase Y|

Why does an automobile company use transition metals in alloy manufacturing? Explain the
properties of alloys.

FIT ITARTA JAATSS hdel +3 TFHIHIUT IFEAT Y& T P 82 3T W T |

Why do most lanthanoids exhibit only +3 oxidation states? Discuss.

HehHUT LT 1 ST Foramelerdr &1 3u2eT qafaqul YeNoT & et & 8 T 511 Fehell
g7 TaReivor Y|

How can the catalytic activity of transition metals be used to reduce environmental pollution?
Analyze.

Teh 3G H K,Cr,0; % JieATaren 3uziier &l faegd |

Elaborate on the industrial uses of K,Cr,07 in an industry.

HSHHOT TI3T o TTFATROT 3EEAUT H Y erdit &l Jefell L | Sc @ Zn Teh T &l TS HY |
Compare the trends in oxidation states of transition metals. Explain the trend from Sc to Zn.
Ufdeausd AR AfeU=raisd & o Yo T 37 82 Selarelioleh SluelT 3N Hierdiehior
IEAT3 & s # Joral |

What are the key differences between Actinoids and Lanthanoids? Compare in terms of electronic
configuration and oxidation states.

HehHOT LT3 & 3mafeieh Prsam 7 ygfar &t sarear 3| Cr 3R Mn &1 Jerar Y|

Explain the trend in ionic radii of transition metals. Compare Cr and Mn.

HehHOT LTI & A €1 71t hY Igfey bt Te Y | S8ehT 3TN &fveh Sitaet & S foram Sirar
&

Explain the tendency of transition metals to form alloys. How is it used in daily life?

TShAUT LTI T TSI TATSTRT e T3 bl JelelT H 3TeIH F4T el &7

Why do transition metals have higher electrical conductivity compared to other metals?

Tohell ST 3 Fe** 3R Cu?* & 3ETHREIT T Tofell |

Compare the applications of Fe3* and Cu?* in an industrial setting.

W‘éﬂgﬁﬁaﬁﬂm(mmplex Compounds) ?ﬁﬁm@r%ﬁﬁﬁ?ﬁ%? 3ergRoT afed
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TS Y|

Why do transition metals tend to form complex compounds? Explain with examples.
ﬁ?)?ﬂg's'ﬂsﬁﬁ (Lanthanoid Contraction) mmﬁﬁﬁmmb

How does Lanthanoid Contraction affect industrial applications?

TShHOT UTI31T o TTFHTROT AEAUTIT T Gehfcl T Cr 3R Mn o Hest &7 Tuse Y|

Explain the nature of oxidation states of transition metals with reference to Cr and Mn.

HHHUT  dcdl F Solergifoieh Tl A d-3fiIcel T AR 3eTeh TATeeh T[0T T HaY gaATiaT
I B2 Fe?* 3R Fe?* 3T &hT TEURAT hT Jotetl Y |

How does the involvement of d-orbitals in the electronic configuration of transition elements
influence their chemical properties? Compare the stability of Fe?* and Fe®* ions.

AT SiideT H 3TANT gl arel TR 4T (alloy) SI ToTold TN T AT H HhHAUT - TI3T Y
E\GELCANCEERLETY

Analyze the role of transition metals in the composition of commonly used alloys such as stainless
steel.

Heha0T T3t 3 IR iTeFfierior 3EAT O1$ STl €1 Mn 3T +2, +4 3R +7 Jiferefetor
IAEYT A THTA A STTER T JolelT |

Transition metals exhibit variable oxidation states. Compare the chemical behavior of manganese
(Mn) in +2, +4, and +7 oxidation states.

FT K,Cr,0; 3R KMnO, Y erfFaRiTell HTdeiehes AT SATdT &2 alail & Y191 & Hefod 3ieaifaes
1 RfFcd 3uNei &l Tase |

Why are K,Cr,07; and KMnO, considered strong oxidizing agents? Explain their industrial or medicinal
uses.

HHHUT T3 oh TafieT T detel T HROT d-3HTdeer fasimsiet AR foheed hres euia @
HHSATT| CuSO4-5H,0 et T3T T T BIdT 52

Explain the formation of coloured compounds by transition metals using d-orbital splitting and crystal
field theory. Why is CuSO4¢5H,0 blue in colour?

forEce $ies Recafesr fgurd & 3R o 9a1sU fah Co?* 31X Co®* 3T & STeliy Ol & LT H T
Based on crystal field splitting theory, explain the difference in colour between aqueous solutions of
Co?* and Co®* ions.

HHHOT UTIHT hT YeTehIT HUTT Sofeh ITTHAA Forereialt o TR ATl &1 Fe?* 3R Mn2* 3Tt &hr
eI Tl T Jofell |

The magnetic properties of transition metals depend on their unpaired electrons. Compare the
magnetic behavior of Fe?* and Mn?* ions.

K>Cr,0, T 31EelI, el 3R 3Tt ATeT# H TRTHIT3T ! Tffold TaTgiareh Gl & ary
Ry

Represent the reactions of K,Cr,05 in acidic, basic, and neutral media with balanced chemical
equations.

3 e §G & KMnO, o THTOT T faTer sl Tve ol 3R 58 FHE 3TN R T |
Describe the industrial method of preparation of KMnO, and discuss its major applications.
Heieifes TapaeT 1 3w T 3R R O 0 T T T §2 59 HEOT ATt
o |
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What is the effect of lanthanoid contraction on its chemical and physical properties? Compare this
with transition metals.

Niiss 3N Tleresiigs dedl S 3TeraIeioT HaEAT3IT T Jelell HITSTT 3R g FHSST foh ot
ufFeaArss 31fe aRadaeier 3iTeaeor 3/aTar? e fid wa & |

Compare the oxidation states of lanthanoids and actinoids, and explain why actinoids exhibit more
variable oxidation states.

K2Cr,0, 3R KMnO, & a1 3TeFETeh0T 873 T 7 3T} o fageivor Y 31X fohdT ueh &t fohdr fafase
3T A YA TR FT &) ST, T/ TS H|

Analyze the difference in oxidizing power between K>Cr.0; and KMnOQs, and explain why one might
be preferred over the other in a specific industry.

ThHAT %ngraﬁ%siwﬁu‘rﬁﬁ (Interstitial compounds) WWW%}T\T?} U’IF;&]T@'
FORAT 3T AT &Y F THTfaT FT 22

How are interstitial compounds of transition metals formed, and how do they influence the hardness
and conductivity of metals?.

HHHOT UTI3HT hT Sk &THCT Sofeh 31TTRAh $1X d-3HTfdced 3R JiTerelientor Jraeamsit & a4
FHATTA Blci 82 3TN 3T & & # Fe 3R V,05 & 3TN &l HASIST|

How is the catalytic activity of transition metals influenced by their partially filled d-orbitals and
oxidation states? Explain the use of Fe and V,0s as industrial catalysts

Cr3* 3T 31 Fe* 3T & e BT & 3aR 47 81aT & STafeh alal 3 d° Soldrgie] TXd=AT glal
8?

Why is there a difference in ionic radii between Cr*" and Fe** ions even though both have a d?
electronic configuration?

K2Cr,0, 3R KMNnO, & 33T H 3cR T RT3k sc:icrgfllfo?lqv HehaUT (electronic transitions) HT e &
HASATSU|

Explain the difference in the colour of K;Cr,0; and KMnQ, in terms of their electronic transitions.
UTFEAISS HepeleT T hROUT TTSE X AR T oA Aeiiss Hepaed A fohdy JehR et 82

Explain the cause of actinoid contraction and how it differs from lanthanoid contraction.

A daTss 3R viFesrss & Tarafars fonarelierdT (reactivity) 7 37aR T fAReIVOT Y|

Analyse the difference in the chemical reactivity of lanthanoids and actinoids.

SHITATH 3R HaTelioT o HTFHIRTT FATUT3HT T JolelT Y IR TV foh it a1 A 31fe
JTFdIhRE Tolc & &I H 1 AT E?

Compare the oxidation states of chromium and manganese, and state which element acts as a
stronger oxidizing agent.

Fe?* 3R Fe* o &I SelargITeleh TXTLAT H 3icR o YR T eTch ST Hgcd ol TIST |
Explain the biological significance of Fe?* and Fe3* based on the difference in their electronic
configurations.

HhHOT  clcal H Felarg i oleh HXTAT H d-3iifeicel S AR 3oeh A Ieh 0T &l ShdY AT
HIAT 82 Fe?* 3R Fe* 3TAT I FEUTAT Y JfalT Y |

How does the involvement of d-orbitals in the electronic configuration of transition elements affect
their chemical properties? Compare the stability of Fe?* and Fe3* ions.

AT SiideT H 3TANT gl arel TR 4T (alloy) SIY ToTold TN T AT H HhHAUT  GTI3T Y
G GEAEANCECRLIETY
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Analyse the role of transition metals in the composition of commonly used alloys in daily life, such as
stainless steel.

HHHAUT T3 7 IRacToTelier HTerENehioT EaEATE TS STl €1 Mn 3T +2, +4 3 +7 JiTerefienior
YT A (AT TR Y Jelal |

Transition metals exhibit variable oxidation states. Compare the chemical behavior of Mn in +2, +4,
and +7 oxidation states.

&Y K,Cr,07 3R KMnO, &1 ATFARMET TSI ATAT ST 82 1At o ST & e ferd 3@
1 RfFcd 3uei & T Y |

Why are K,Cr,07 and KMnO, considered strong oxidizing agents? Explain their industrial or medicinal
applications.

HHAUT T3 o TafiT THITeh Fofel 3T HROT d-3iiTecer [qermsiet 3R foheee hres Beaia @
HHSIT| CuSO4-5H,0 el T3T T AT BIAT &2

Explain the reason for the formation of coloured compounds by transition metals using d-orbital
splitting and Crystal Field Theory. Why is CuSO4¢5H,0 blue in colour?

fohEeeT thies [ecafear fAgtid & 3MUR W Sd1ST fah Co?* 3T Co* 31T & STelld ©lel H T 3 4T
Based on Crystal Field Splitting Theory, explain the difference in colour between aqueous solutions of
Co?* and Co** ions and the reason behind it.

HhHUT LTI 1 Fehier HOfer 3eTeh 30 elerialt I A HIA §1 Fe?* 3R Mn2* 31Talt
eI Tl T Jofell |

The magnetic properties of transition metals depend on their unpaired electrons. Compare the
magnetic tendencies of Fe** and Mn?* ions.

K>Cr20, T 31EelI, el 3R 3Tt ATeT# & TRTHIT3T hl Tfold TaTgiareh IOl & ary
eRid].

Show the reactions of K,Cr,05 in acidic, basic, and neutral media with balanced chemical equations.

T3 Tepelet T 38 TARITeAeh 3R e T[T R T FAT ISl 82 S8 HhATT I3 &
qerAT Y|

What is the effect of lanthanoid contraction on its chemical and physical properties? Compare this
with transition metal

Neiiss 3N Tlereaiigs dedl ST 3TerdTeioT HaEAT3T T Jelell HITSTT IR g FHSIST foh ot
ufFeaArss 31fe aRadaeier 3iTeaeor 3/aTar? e fid wa & |

Compare the oxidation states of lanthanoids and actinoids and explain why actinoids exhibit more
variable oxidation states.

K2Cr,0, 3R KMnO, & e 3iTereIeror &THAT 7 3cR I Tageivor & AR fondl Tans &1 fondlt fafarse
3T H HTATAT &4l &1 STUell, 38 TS Y |

Analyse the difference in oxidizing power between K,Cr,0; and KMnO,4 and explain why one may be
preferred over the other in a particular industry.

HohAUT %ngraﬁasaimwfr ?Tl\m(lnterstitialcompounds)mwaﬂﬁ%}ﬁTﬁ%ﬂFﬁﬁ'ﬁ
O 3T ATSThdT ol hd FHTAT Fid 22

How are interstitial compounds of transition metals formed, and how do they affect the hardness and
conductivity of metals?
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58- HhAUT T3 A ScUReh &THT 3oTeh TR 3N d-3iiTeiced 3R JTerdienor aeum3i & Ha
gHTiad g 87 e 3R & 9 H Fe 3 V,05 & 3TANT I FASIST|

How is the catalytic ability of transition metals influenced by their partially filled d-orbitals and
oxidation states? Explain the use of Fe and V,0s as industrial catalysts.

Case Study based questions

Case Study 1:

Rahul, a science enthusiast, was intrigued by the properties of transition metals when he visited a
metallurgical plant. He noticed that these metals were hard, had high melting points, and exhibited
multiple oxidation states. His guide explained that transition metals like iron, chromium, and manganese
are used in making alloys and catalysts due to their variable oxidation states and magnetic properties.
Rahul also observed that solutions of these metals showed different colours due to d-d electronic
transitions.

g, Teh TrTeT ST, TR # HAT H HhAUT UTIHT & T[0T hl @ IR AT| 3HeY 3T o 3 e
B BN &, 37h ITeletich 3 81 & AR T Tg-HTFRAPI0T HaEATT TR I &1 3oToh ALt
ST o o, SITAH 3R HATelisr SIET TehaaoT T3 T ST TS 3t 3 SRt & foreor
T STl & i & R Ere SHerRFoT s 3R Sadhiny 70T e e el &1
Question / 9T
1-  Why do transition metals exhibit variable oxidation states? (1 mark)
HSh#UT YT TR 3TTeFROT 3aEUTE T Y& Rt Yl 82 (1 3ieh)
2-  What is the reason behind the coloured nature of transition metal compounds? (1 mark)
HeRAUT 41 et & Tl g1et &7 FIROT FAT R (1 37%F)
3- Explain why transition metals are used as catalysts in industrial reactions. (2 marks)
HHASTST o HehaOT 3T T e e JTATHATIN 7 S o T & 3UGNT T FohaT ST 872 (2
37h)
Case Study 2:
A textile industry uses Potassium Dichromate (K,Cr,0;) and Potassium Permanganate (KMnQ,) for dyeing
fabrics and as oxidizing agents. Aman, a chemistry student, observed that K,Cr,05 is orange in colour, while

KMnO, is deep purple. His professor explained that these compounds undergo redox reactions, making
them useful in volumetric analysis and various industrial processes.

Teh GET 3EANT HUST Bl Wiet AR ITFARRS & §T H GERNIT SBHIAT (K,Cr0;) R A
qRHIC (KMnO,) ST TR AT & | 31T, Teh IATIT Ta AT BT, o S@T o K,Cr,0, AR W AT @ar &,
Safh KMn0, 3TEX §3TeiT T3T T BTl g1 3oToh WIhaER o FHST o 3 Iifde Eiew sfAfmae &d g,
Sad I ATTcAS fagevor 3R faffies siteanfee gt & saaefr aa 81

Question / 9T

1-  Why is K,Cr,07 used as an oxidizing agent? (1 mark)
KoCr,0, 3l TR & & H FT JI19T T SATAT 82 (1 37h)

2-  What is the colour change when KMnQyg, acts as an oxidizing agent in an acidic medium? (1 mark)
KMnO, 3 3Tl ATETH & 3fTardIeRe & 9 & R hld THT WM IRTdT FATEIdT 82 (1 37)

3-  Write the balanced chemical equation for the reaction of KMnQ, in acidic medium. (2 marks)
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KMnO, 3T 3 ATET# & 3ifAfohan & forw dqford amafas aeteor ford | (2 37)
Case Study 3:

In a scientific exhibition, students observed that the atomic and ionic radii of lanthanoids decrease
gradually across the series. Their teacher explained that this is due to the poor shielding effect of 4f
electrons, leading to an increased effective nuclear charge.

Teh dATTereh Jeiell &, BT o oG foh A3 deal h wAT] 3N 3l Beard saer # dR-a w8
BT &1 39 R1eTeh & GHSIT & T 4f SAAFCTel o A TRIETOT FHTT & HRUT gidT 8, foras gardT
ARSI 3T TG ATAT B

Question / 9T

1- What is lanthanoid contraction? (1 mark)
Y183 Aeparal FATE? (1 3ih)

2- Why does lanthanoid contraction occur? (1 mark)
NYA1Ss Heparel T AT 82 (1 37eh)

3- Explain the consequences of lanthanoid contraction on the chemistry of elements. (2 marks)
AAATEE TepeleT AT cleall Shi THIET ATET TR TS AHHATSV| (2 37%h)
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