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General Instructions:

1. Candidate must write his/her Roll Number on the first page of the Question Paper.

2. Please check the Question Paper to verify that the total pages and total number of questions contained in the
Question Paper are the same as those printed on the top of the first page. Also check to see that the questions are
in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualification of the candidate.

4. Write your Question Paper code No. 64/ OSS / 2-A on the Answer-Book.

5. (@)  The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any one

of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the Answer-
Book.

(b)  If youchoose to write the answer in the language other than Hindi and English, the responsibility for any
errors/ mistakes in understanding the question will be yours only.
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Time : 3 Hours |

WA : 3 "HUS ]

CHEMISTRY

THEASAT
(313)

[ Maximum Marks : 80

[ gutiek : 80

Note : @@

All questions are compulsory.
Marks allotted are indicated against each question.

Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C) and (D),
out of which one is the most appropriate. Choose the correct answer among the four
alternatives and write it in your answer-book against the number of the question. No
extra time is allotted for attempting multiple-choice questions.

(iv) Use log tables, if necessary.
fder: (1) | Ul o S T
(i) DR U F AHA IR Sk A T ¥ |
(iii) T HSA 1 ¥ 10 Th & Y% I H =R fas&eq (A), (B), (C) 71 (D) B, o 4 T wo
IUgE & | IR fashedl § 9 Wl W A a1 TUH IR-YRdeht § Y9 G &A1 & 9 S o |
sgfamed! Tl < fora stfaRea awa =&l fean s |
(iv) A STereah 2, T AN S 1 TN |
1.  Which of the following processes is used for getting drinking water from saline sea water ? 1
(A) Reverse osmosis (B) Osmosis
(C) Filtration (D) Distillation
frfafea # 9 SF-91 TshH T96 M T a1 9 T e 9 i & fTu gged S ?
(A) FfTeH TR (B) TUER
(C) =1 (D) e
2. Which of the following processes always involves the loss of electrons ? 1
(A) Oxidation (B) Reduction
(C) Hydrolysis (D) Decomposition
frafafed whdl § & fored J9d seag@ ol Wl e Bl & 2
(A) TR (B) 3ru=IA
(C) STASIA (D) ferered
Eigm
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3.  Lanthanoid contraction is due to increase in : 1
(A) atomic numbers
(B) size of 4f orbital
(C) shielding by f electrons
(D) effective nuclear charge

EAIES W= ol R T

(A) TRATY HEA TS

(B)  4f haTh I TR STl

(C) f 3R R URRETOT (Sherel) ol wigHl
(D) YT AR A Al S

4. Temporary development of +ve and — ve charges on two atoms linked by multiple covalent 1
bonds in a molecule through complete transfer of electrons is known as :

(A) hyperconjugation (B) resonance

(©) inductive effect (D) electromeric effect

U STETlt =1 fed 37 S RT3l W+ ve 3R — ve SO 3T B ST & S dgHeqarstt e
TN 92 B & 3R 210] § Sotagi=l o1 Ui TGO 2 ST §, hael ¢

(A)  eAfaegrE (B) IR
(C) IfUrer gurE (D) SR gHE
5.  In which of the following molecules the bond angle is minimum ? 1
+
(A) CH, (B) H,O (C) NH,4 (D) NH,
frefafed sl § 9 fored steie wIv =Jaq €2
+
(A) CH, (B) H,O (C) NH, (D) NH,
6.  The half-life period of a first order reaction is 20 minutes. The amount of the reactant left 1
after one hour will be :
1
(A) > of the original amount (B) 1 of the original amount
1 1
©) 3 of the original amount (D) I of the original amount

TRl wer eife sifufsran o1 o1 og ohrer 20 fie © 1 T e & @] eifvehtier i 919 AN ST

(A) A ®) T
1 1
(C) FATENF o (D) He "B o

A E
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10.

11.

12.

64/0SS/2-313-A ] 4

In which of the following transitions the radiation with the longest wavelength will be
emitted ?

(A) n=5->n=4 (B) n=4 —-n=3
(€) n=3 >5n=2 (D) n=2 >n=1
Frefafaa Swao § § forad wag ot wreed =t fafeor sqafsia gt 2
(A) n=5->n=4 (B) n=4 —-n=3
(€©) n=3 ->5n=2 (D) n=2 >n=1

Which of the following aqueous solutions will have the lowest boiling point ?
(A) 1M CH;,0Oq (glucose) (B) 1M HNO;,
(©) 1MKdA (D) 1M Ca(Cl,

~

frfafaa Sioia faomi § 9 foegen saeAis faq g ?
A) 1M CH,,0O, (C[hH) (B) 1M HNO,
C) 1MKd (D) 1M CaCl,

(
(

Which of the following on thermal decomposition yields a basic as well as an acidic oxide ?
(A) K,CO,4 (B) Na,CO,4

(C) NaNO, (D) CaCO,4

fetfertad # & fergen i forsied g1 e SR sredtr Sl €1 SileEs WTwt 2id € 2

(A) K,CO4 (B) Na,CO,

(C) NaNO, (D) CaCO,4

The correct order of reactivity of various carboxylic acid derivatives is :
(A) Acid chloride < Acid anhydride < Ester < Amide
(B) Amide < Ester < Acid anhydride < Acid chloride
(C) Acid chloride < Acid anhydride < Ester < Amide
(D) Acid chloride < Ester < Acid anhydride < Amide

SRRt el ohl STTHTHATIIEA 1 TEl A ¢
(A) I FANES < 3T UTERGRS < X < UAES
(B) TUARSE < TH < 37 TTRESES < 3 FANES
(C) 3= FANES < 37 TABIESIEE < W& < UHES
(D)

D) 3T FANIES < TEA < 37 UERSRE < UAES

What is “mole” ? How many formula units are present in 1 mole of KNOj ?

‘T’ FR? 1 HE KNO, H foha! 97 sereal Sufeerd €2

What are surfactants ? Give two examples.

T3 Hishadh I € 7 7 a8 I |

A E
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13.

14.

15.

16.

17.

18.

Calculate the De-Broglie wavelength of wave associated with a body of mass 5000 g and

moving with a velocity of 500 m/s. [h = 6.626 x 1034 Js]

5000 g FAHM H HE U 500 m/s & S ¥ IAHE ¥, TIH HaIg I-srTell alieed qfiehfera

T [h = 6.626 x10734 Js]

Calculate the ratio of rates of diffusion of hydrogen and oxygen gases under similar conditions

of temperature and pressure. [Atomic mass : H=1.0 u, O=16.0 u]

9 IR <@ i Th g9 uRffaE # g oI tfadisH 6l wi fower <O @ U uRenferd

FHITSIT | [9ATY] FoTH H : H=1.0 u, 0=16.0 u]

Identify intensive properties among the following :

Volume, temperature, heat, surface tension, molar enthalpy, internal energy, refractive index,

weight.

ffafed H | AET-Tads ToHE! 1 989 Hifeg

3T, T, 35T, JS3-a1d, HieR e, STiafer Sell, 3TqadHish, R |

What are buffer solutions ? Out of the following substances, pick up two pairs of substances

such that one pair would make an acidic buffer and the other one a basic buffer.

BaCl,, HF, HNO,, (NH,),SO,, NaF, NH,OH, Na,SO, and Al(OH),

TR fareram 1 § 2 = feu T weredf # 9, <SSl @l 39 YR Sy % U SIS 9 o1edia aw 5

3R TR 9 &g I |

BaCl,, HF, HNO,, (NH,),50,, NaF, NH,OH, Na,SO, 3R Al(OH),

This element ‘X" belongs to group 17 of the modern periodic table. It is found in the mineral

cryolite and cannot be prepared by the oxidation of its anion, X~. Why is the HX liquid at

room temperature whereas all other hydrohalic acids are gases ? Explain with the help of a

figure.

T T X’ YR A ARON o o1 17 1 IS § | T8 WS shraiarse § 9= S § i 36

RO X~ 3 SATRTeRL0T G0 S9! foa &1 foram ST Hehdll € | &l A9 R HX 59 il © SaIfh 37

[ BESIRia 3T T € 2 T ot ot TR § A hifag |

Eigm
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If one mL of water has 20 drops, calculate the number of water molecules in 5 drops of water.
(Pwater = 1 g mL™1) [Given : The Avogadro’s constant N, is 6.022 x 102 mol 1]

Ife Tl & 1 mL & 20 < &, A STt &1 5 &l | St o 9] IRepferd Swifsw | (
[feon € : sTenTsl feeid N, = 6.022 x 102 mol ~1]

=1gmL™1)

pwater

N



19. Answer the following questions about (A) C;,Hys —O—SO;Na and (B) C;;H;;COONa. 2
(@) Which one is a detergent ?
(b)  Which one can be used for washing of clothes only with soft water ?
() Is (CpHys —O—5S05),Ca water soluble or not ?
(d) Identify the lipophilic part in B.
(A) CypH,s—O—SO,Na 3R (B) C,,H,;COONa % fawa # frfafad gei & 3w i
(a) HH-TT STIATSIR § 2
(b) TTH W HH hael gg 5ol | HUS € F forw ygaa fman <1 gehar €2
(€) W (CypHys —O—S0,),Ca 5 T & srean T2 ?
(d) BH SURFT 9N Sl gg=AC

20. What are p-block elements ? How many groups in the modern periodic table constitute 4
p-block ? Give two important roles that the elements nitrogen, oxygen and carbon play in
our daily lives.

p-sTiich e 1 § 2 SMYfTah ST AR § fohe ol p-scifeh oI & 2 AEgiom, 3ifaRiis 3R e
el o gaR Sfeh Se # < wecegut yfihid S

21. Write balanced chemical equations for the reactions of potassium permanganate with : 4
(i) Fe?* ions in acidic medium (ionic equation),
(i) H,S in neutral medium and
(i) Kl in alkaline medium
Write its two important uses.
(i) Fe2* A =A™ AIEAH (SAE(Teh HHIHL),
(i) H,S S "esm H iR
(i) K1 & Arem # diefiem wiTe & e sifufwansti s dfea et gt fafea )
$9oh ol Hecqul 39 fafea |

22.  What changes are observed when the following reagents are added to alkanes, alkenes and 4
alkynes ? Write your answer in a tabular form.
Reagents :
(i) Bromine in CCl,
(i) Baeyer’s reagent
(iif) Ammoniacal solution of AgNO; and
(iv) Ammoniacal solution of Cu,Cl,

Uoehl, TeshiHl 3R ToehteHl | Sie ffafed A faee sd € df s afted Sfera forg <ima €2
3T I HRON < &9 ¥ fafan |

AfRHF -

@i CCl, ¥ sH=

(i) R SAfveRH®

(i) AgNO, = IR e

(

iv) Cu,Cl, &I THIfFarhal faer=m

A E
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23. (a) Derive integrated rate equation for rate constant for a first order reaction. 4

(b) The decomposition of hydrogen peroxide to water and oxygen is a first order reaction
with a rate constant of 0.041 min ~ L. If the initial concentration of hydrogen peroxide is
0.5 M then how long will it take for this concentration to drop to 0.1 M.

[Given : log 4=0.602, log 5=0.699]

(a) 9¥ wife Afuferan & forg ST feeisr Fi THER AT ST FHIH Fed HITT |

(b)  TIESISH WS 1 T IR stfadior H fame e wife wi sifufsran © g R feeia
0.041 fd e €1 3fs &7 0.5 M =t IR Figdl § TRY {1 Figd 1 TR 0.1 MBH |
ToRaeT w9 o ?

[fean  : log 4=0.602, log 5=0.699]

24. A galvanic cell is made by combining zinc-zinc sulphate (E°= —0.76 V) and copper-copper 4
sulphate (E°= +0.34 V) electrodes.

(i)  Write the cell notation of the cell.
(i) Identify the cathode and the anode in this cell.

(iii) Which electrode is the positive electrode and which one is the negative electrode in this
cell ?

(iv) Write the anodic reaction, cathodic reaction and the cell reaction.

T Teante da S-S "ethe (B°= —0.76 V) 3R HIR-HIMR Fethe (E°= +0.34 V) THFRIE]
ESRISERICE IR

() 9 WS H1 Hohfash FEIfashu fad |

(i) =W IA H FHAE IR S H wgaH HifeT |

(i) TH A H HA-T1 TARIS HAHE ¢ 3R HIA FBUMHE TARIS § ?

(v) e s, e sfafEen sk e sfufE fafan

25. The observed and calculated molar mass of KClis 38.75 g mol ~! and 75.5 g mol ~ ! respectively, 4
calculate Vant-Hoff factor and degree of dissociation of KCL

KCl =1 3fara iR afierfera Hier §emm s 38.75 g Ufd Hid 3R 75.5 g Ufd #id § | aT=el® wRe
3R KC1 %t o &t 7mn 9fikfera wifae |

26. What is Bond Enthalpy ? Calculate A H® for the reaction : 4
Cly(g) + 2HEF(g) — 2HCI(g) + Fy(g)
Given : B.E. (H-Cl)=431 k] mol 1, B.E. (H-F) =563 kJ mol 1,
B.E. (F-F)=155 k] mol ~ !, B.E. (CI-Cl) =242 k] mol ~ !
aTreie Tt o 8 7 Frfafea stfufsran & faw A He wfiwfera wifs
Cl,y(g) +2HF(g) — 2HCI(g) + F,(g)
fean € : MW (H-Cl) =431 kJ mol 1, 3T, (H-F) =563 k] mol 1/
LT, (F-F) =155 k] mol ~ 1, &.T, (CI-Cl) =242 kJ mol ~?

A E
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27. State the postulates of Bohr’s atomic model. Write the relation for the energy of an electron
in a given orbit in terms of its mass and the charge. What is the significance of negative sign
in it ? Does energy of the electron increase or decrease as the value of n increases ?

IR % AT e i AfERoTE fafau ) Rt ®E (orbit) H Tora wi Hell & AT goE &R
AW % Uel B gay fafaw | womeas fome 1 o He § 2 91 Soiaeiq i Sell Sl § A1 St §
Y-S n T A TG 7 ?

28. Whatis aligand ? Why is the interaction between the metal ion and the ligand considered as
Lewis acid-base reaction ? Identify.
(i) the entities present in its coordination sphere of the complex [Co(en),Cl,]CI,
(i) the types of ligands present and
(iii) the chelating agent present in it
et (feriie) = g7 o1 e SR Howt & e § STrafsha 1 oEd oTa- &R Sifafshan o=
HH ST R 2
() HFA [Co(en),Cl,|Cl F TH= Hed H Iufee T,
(i) ufeeq Haf=l % THR IR
(i) THH IUFEYT HIAfET FHRE T TeaH HITT |

29. (a) What happens when HCI reacts with propanol ? Write the reaction involved and
write [IUPAC name of the main product. This reaction occurs in presence of a substance.
Name the substance and give its role.
(b) Why do haloalkanes undergo nucleophilic substitution reactions ? What is a nucleophilic
substitution bimolecular reaction ? Show its mechanism and give its important
characteristics.

(a) o BT § ST HCI, SriAte & e Afufshan &t § 2 dag stfufsean fafan ik g sk =i
MG NTH. (IUPAC) 7 fafe | g sifufshan we waret =it 3ufeerfa & St 7 1 wref =61 A
fafeT iR 3ua! ftert fafem

(b) TR R T gfqwema sifufsrand =i <ot § 2 i Tt wfaeny fgsnfress sifufsran
F T ? 3HH fopenfafy quise oiR eyl sifierar <ifsa |

30. (a) The compound ‘A’ is obtained by diazotisation of aniline. It undergoes diazo coupling
reaction with phenol to give ‘B’. Write the reaction and also the names of ‘A" and ‘B’.
(b) The common painkiller aspirin is obtained by reacting a compound ‘X" with acetic
anhydride. Identify “X’. How is it prepared from phenol ? Write the reaction and also

write the names of the compounds formed in the first two steps of the reaction.

(a) TR ‘A’ TFEH % USRI & U 211 € | 98 hiHiel o d1e SIS o s1fafshan T
‘B’ < © | rfuferen fafE ok A7 qen ‘B’ & - oft fafaw |

(b) TH HMI <& TR, AfiTes ‘X’ i Telifes TTerEere & A sifufshan g1 e 2ran € 1 /X
qeanu | T fraial 9 9 farfaa fomen sian € 2 stfufsran fafeu ok srfufsan & gem < <o
T fafdq ifenl & T fafaw)

-000-
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CHEMISTRY

THEASAT
(313)

Time : 3 Hours | [ Maximum Marks : 80
U : 3 94U ] [ gutiek : 80
Note : (i)  All questions are compulsory.

(i) Marks allotted are indicated against each question.

(i) Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C) and (D),
out of which one is the most appropriate. Choose the correct answer among the four
alternatives and write it in your answer-book against the number of the question. No
extra time is allotted for attempting multiple-choice questions.

iv) Use log tables, if necessary.

b
feer: () Wl U & S| S
(i) DR U F AHA IR Sk A T ¥ |
(iii) T HSA 1 ¥ 10 Th & Y% I H =R fas&eq (A), (B), (C) 71 (D) B, o 4 T wo
IUgE & | IR fashedl § 9 Wl W A a1 TUH IR-YRdeht § Y9 G &A1 & 9 S o |
sgfamed! Tl < fora stfaRea awa =&l fean s |
(iv) A STereah 2, T AN S 1 TN |
1.  In which of the following transitions the radiation with the shortest wavelength will be 1
emitted ?
(A) n=5->n=4 (B) n=4 ->n=3
(€) n=3 >5n=2 (D) n=2 >n=1
freafafea dewml # & forad ged St aiesd =t fafswo safsia gt ?
( n=5->n=4 (B) n=4 ->n=3
( n=3 - n=2 (D) n=2 >n=1
2. Which of the following on thermal decomposition yields a basic as well as an acidic oxide ? 1
(A) K,CO, (B) Na,CO,
(C) NaNO, (D) CaCO,
frefafaa o 9 fraes amdia fomed gR1 &ia oiR ol 1 &1 sifese U< B © 2
(A) K,COj, (B) Na,COj,
(C) NaNO, (D) CaCO,

64/0SS/2-313-B | 2
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3.  In which of the following molecules the bond angle is minimum ? 1

(A) CH, (B) H,O (C) NH, (D) NH,
frefafea stosti # 9 forad eey Fo =gAaw 87
(A) CH, (B) H,0 (C) NH, (D) NH,
4.  Which of the following properties is not a colligative property ? 1
(A) Vapour pressure (B) Depression in freezing point
(C) Elevation in boiling point (D) Osmotic pressure
frefafea § & m-a1 o sTuEe o wE € 2
(A) ™I TE (B) fewish sterad
(C) el 3= (D) WIS
5.  The half-life period of a first order reaction is 20 minutes. The amount of the reactant left 1
after one hour will be :
1
(A) > of the original amount (B) 1 of the original amount
1 . 1 .
(@] 3 of the original amount (D) 16 of the original amount
Rl wer eife sifufsran o1 o1 o1g ohrer 20 fie © 1 T e & @] Sifvehtier i 919 AN ST
1 1
(A) T AN (B) HEALNF
1 1
(C) AT A o (D) ¥ A BT
6. Lanthanoid contraction is due to increase in : 1

(A) atomic numbers

(B) size of 4f orbital

(C) shielding by f electrons
(D) effective nuclear charge

AIIZE TP T FRU T

(A) TREW] HEA H S

(B)  4f hafh h TR el

(C) f 3R R URRETT (Sherel) ol SigH!
(D)

D) guret AfHeRtd SISt 1 &l
7. Which of the following aqueous solutions will have the lowest boiling point ? 1
(A) 1M CH;,0Oq (glucose) (B) 1M HNO;,
(C) 1MKdA (D) 1M CadCl,
frefefed Siefta fooemi § 9 forden Faeris fFeaq g ?
(A) 1M CgH,,0Of (TeThIH) (B) 1M HNO,
(©) 1MKdA (D) 1M CadCl,

64/0SS/2-313-B | 3



10.

11.

12.

13.

64/0SS/2-313-B | 4

The correct order of reactivity of various carboxylic acid derivatives is :
(A) Acid chloride < Acid anhydride < Ester < Amide
(B) Amide < Ester < Acid anhydride < Acid chloride
(C) Acid chloride < Acid anhydride < Ester < Amide
(D) Acid chloride < Ester < Acid anhydride < Amide

Rt el hl STTHTHATIIEAA 1 TEl % ¢
(A) &7 FANES < T+ TABIESIEE < W& < UHSS
(B) THEE < T < 3l TREGES < M FAREE
(C) o1 FIANTES < Al TTREYES < TX < THAES
(D) 3 FARES < TEX < A UTEESEES < TAES

Temporary development of +ve and — ve charges on two atoms linked by multiple covalent
bonds in a molecule through complete transfer of electrons is known as :

(A) hyperconjugation (B) resonance

(C) inductive effect (D) electromeric effect

T TRt s fred 39 < WRaTpsti W+ ve 3R — ve STE¥ S7A B 9T & SN Igdegarstt e
BRI 9 B € 3R 7] H soiagi=i o1 ol THIaRoT 81 Sl &, Sheand! ¢ :

(A) SHETHA (B) TR

(C) forer gumE (D) SR gHE

Which of the following processes always involves the loss of electrons ?
(A) Oxidation (B) Reduction

(C) Hydrolysis (D) Decomposition
frefefed wshdl 4 9 forad e geragiHl ol Wil wfHe Bl 8 2

(A) SATerdTRT (B) 3TT=A

(C) SaeTT=A (D) fomreA

Calculate the De-Broglie wavelength of wave associated with a body of mass 5000 g and
moving with a velocity of 500 m/s. [h = 6.626 x 1034 Js]

5000 g AN 1 &E € 500 m/s o o ¥ IAEHE B, 3HY Hog I-snmel aiTerd qRefad
FIGTI [h = 6.626 x10734 Js]

Identify intensive properties among the following :

Volume, temperature, heat, surface tension, molar enthalpy, internal energy, refractive index,
weight.

ffafed H | AmE1-Tads ToEE! Sl 98T Hifg
3TRIGH, AT, o1, J53-T1d, HioR THedt, sTiafies eil, sTadish, YR |

What are surfactants ? Give two examples.

3 Gchareh 1 € 2 T SeevT I |




14.

15.

16.

17.

18.

19.
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This element ‘X’ belongs to group 17 of the modern periodic table. It is found in the mineral
cryolite and cannot be prepared by the oxidation of its anion, X ™. Why is the HX liquid at
room temperature whereas all other hydrohalic acids are gases ? Explain with the help of a
figure.

IE T X’ MY Ted AR o a7 17 1 IS | I8 @ISl shraiiense § 91 Sl § SR g6k
HUMEA X~ o SAFHIeRI0T gRT S9! foRem el foham ST Tehel © | el 919 T HX 59 i § S&ifh 311
Tt TSR o1 19 € 2 U fo 1 Serer 9 I Sifau |

If one mL of water has 20 drops, calculate the number of water molecules in 5 drops of water.
(Pwater = 1 g mL 1) [Given : The Avogadro’s constant N, is 6.022 x 102 mol 1]

Ife Tl & 1 mL & 20 5 &, A ST &1 5 Fal | St o 9] IRepferd Swifsw | ( =1gmL™}
[fean % : oTrErmgT feeris N, = 6.022 X102 mol 1]

Pwater

Answer the following questions about (A) C;,H,; —O—SO;Na and (B) C;,H;;COONa.
(@) Which one is a detergent ?

(b)  Which one can be used for washing of clothes only with soft water ?

(c) Is (CpHy; —O—5S0O5),Ca water soluble or not ?

(d) Identify the lipophilic part in B.

(A) CypHys—O—SO;Na 3R (B) C;,H,;;COONa & fawm # fmfafad wei & 3w T
(a) HIF-HT TSI § ?

(b) TTH W B had gg S H IS €M F foIw yge foman s gehar g2

(€) T (CpoHys —O—S0,),Ca 5 forer § ateram & 2

(d) BT SERFT 9N I g |

Calculate the ratio of rates of diffusion of hydrogen and oxygen gases under similar conditions
of temperature and pressure. [Atomic mass : H=1.0 u, O=16.0 u]

9 AR T B Th GO gRfEafa § gregem IR sitadis 9t ot faawer <t 1 srurd uftesfera
SHITSIT | [FATY] Fo7H M : H=1.0 u, 0=16.0 u]

What is “mole” ? How many formula units are present in 1 mole of KNOj ?

‘T’ FR? 1 HA KNO, H foha! 93 sereal Sufeer 2

What are buffer solutions ? Out of the following substances, pick up two pairs of substances
such that one pair would make an acidic buffer and the other one a basic buffer.

HCl, K,S0,, KNO,, (NH,),50,, CH,COONa, NH,OH, Ba(OH), and CH,COOH

TR e o/ € 2 - fou e ueref | 9, <1 el i 36 YR Bt f UH S ¥ vld IH 5
3R T T T

HCl, K,SO,, KNO,, (NH,),50,, CH,COONa, NH,0H, Ba(OH), 3R CH,COOH




20.

21.

22.
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A galvanic cell is made by combining zinc-zinc sulphate (E°= —0.76 V) and copper-copper
sulphate (E°= +0.34 V) electrodes.

(i)  Write the cell notation of the cell.

(i) Identify the cathode and the anode in this cell.

(iii) Which electrode is the positive electrode and which one is the negative electrode in this
cell ?
(iv) Write the anodic reaction, cathodic reaction and the cell reaction.

T Teante da S-S ¥ethe (B°= —0.76 V) 3R HIR-HIMR Fethe (E°= +0.34 V) SHRIE]
o HASH | IR T |

() 39 U H Henfdeh GEIfao ford |

(i) U IA T A AR TS HI UG HifoT |
(i) T IS H HA-T TS HATHE ¢ 3R DI HMHE SRS ¢ ?
(i) TS s, Seire st SR da afeEEen e

What changes are observed when the following reagents are added to alkanes, alkenes and
alkynes ? Write your answer in a tabular form.

Reagents :

(i) Bromine in CCl,

(i) Baeyer’s reagent

(iii) Ammoniacal solution of AgNO; and

(iv) Ammoniacal solution of Cu,Cl,

Uoohl, ToahlHl 3R UeahTeal § Sie f=fafad sifyerdes faare S € a1 s gftads Sfara fore sma €2
37T ST 9RO o €9 | faf@q |

AR

i CCl, ¥ sH=

(i) wRR AfvERH®

(i) AgNO, =l THIAERA faera
(iv) Cu,Cl, 1 THIFarRet faer=m

How do the following properties of p-block elements vary across a period from left to right
and down a group ?

(i) Atomic size,

(i) First ionization enthalpy,

(iii) Electronegativity and

(iv) Metallic character

p-seiiteh < el o TrAferad qored afed ® ot | < 9 o 6 S | A AR SH W e
YhR TfAfdd 8 & 2

() ~ AT AT,

(i) TeH AT T,
(ili) YA FOMHHRA R
(iv) Hlfceh SRR




23.

24.

25.

26.
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What is Bond Enthalpy ? Calculate A H° for the reaction :
Cly(g) + 2HF(g) — 2HCl(g) + Fy(g)
Given : B.E. (H-Cl)=431 k] mol ~ !, B.E. (H-F) =563 k] mol ~ 1,

B.E. (F-F) =155 k] mol~1, B.E. (CI-Cl) =242 kJ mol !

ey Tedt s © 7 Frfafaa sfufsran & foag A, He 9ftesfad wifsa
Cly(g) +2HF(g) — 2HCI(g) + F,(g)
fean € e (H-Cl) =431 kJ mol 1, 3T, (H-F) =563 k] mol ~ 1"

LT, (F-F) =155 k] mol~1, 3T, (C1-ClI) =242 kJ mol !

Write balanced chemical equations for the reactions of potassium permanganate with :

()
(i)

(iii)

Fe?* ions in acidic medium (ionic equation),
H,S in neutral medium and

Kl in alkaline medium

Write its two important uses.

()
(i

Fe2t ST ST AIegH (3TAfeh THIh0T),
H,S 3= Hresm H 3R

(i) Kl &R Are | diefiem wiTe & Wy sifufwansti ot Hafea THafie wHe fafen |

s ol Hecqul 39ar fafaa |

(@)
(b)

Derive integrated rate equation for rate constant for a first order reaction.

The decomposition of hydrogen peroxide to water and oxygen is a first order reaction
with a rate constant of 0.041 min ~ L. If the initial concentration of hydrogen peroxide is
0.5 M then how long will it take for this concentration to drop to 0.1 M.

[Given : log 4=0.602, log 5=0.699]
T ahife SAfufshan o fow <X feeien it THehfoTd ST HHIRIO Fed— whiteT |
TSI ATFIES o1 UHT 1R s § fosed gem wife i stfufsmean € foweht < feerisn

0.041 9fa fome & 1 9fg 89 0.5 M &1 YR Tigar ¥ TRY S of Figdl i 0.1 Meq o
foraT 99F < ?

[fe © : log 4=0.602, log 5=0.699]

The observed and calculated molar mass of KClis 38.75 g mol ~ ! and 75.5 g mol ~ ! respectively,
calculate Vant-Hoff factor and degree of dissociation of KCL

KCl =1 3fara iR afierfera Hier §emm shawn: 38.75 g Ufd Hid iR 75.5 g Ufd #idt § | aT=al® wRe
3R KC1 &t forie &t wmn 9fiekfera wifae |




27. Whatis aligand ? Why is the interaction between the metal ion and the ligand considered as
Lewis acid-base reaction ? Identify.

(i) the entities present in its coordination sphere of the complex [Co(en),Cl,]CI,

(i) the types of ligands present and

(iii) the chelating agent present in it

ot (feriie) €7 o1g 1o R Hot & o= § =iafshan 1 oy oTal- &R sifufshan o=t
HIAT S & ?

(i) HFA [Co(en),Cl,|Cl F TH= Hea ¥ 3ufterd T,

(i) ufeeq Haf== % THR IR

(i) THH IIFEAT HIAfET HRE HT TeaH HIT |

28. The compound X with formula C;H,O is aromatic in nature and shows acidic behaviour
and is used as a disinfactant. Identify X. Give its two methods of laboratory synthesis and
write the reactions involved.

CH,O §3 aren 1g 3ifirer X’ W gl 1 § iR steeita sxeen quidn & qen Jemoredt 1 «ifd
T BT €1 ‘X’ I BT | 3H YA HIATor i <1 fafat e v HWeg sifufswmamd
fefaT |

29. (a) State the postulates of Bohr’s atomic model. How does the energy of a Bohr orbit vary
with principal quantum number ‘n” ?

(b) Differentiate between a line spectrum and a continuous spectrum.
(a) SR % WAV A ht SFEROMT fAfET | SR Fa7 w1 Foit &7 Faien H& ‘o’ & 9y fhy
TR REfda eril § 2

(b) A Teagd iR Had Weagd § SR sl |

30. (a) What happens when HCI reacts with propanol ? Write the reaction involved and
write IUPAC name of the main product. This reaction occurs in presence of a substance.
Name the substance and give its role.

(b)  Why do haloalkanes undergo nucleophilic substitution reactions ? What is a nucleophilic
substitution bimolecular reaction ? Show its mechanism and give its important
characteristics.

(a) T ® S HCL, Wi & e Ifafshan s § 2 Fag siffsman fafen ok ge saae &
3. WU H. (IUPAC) T foafen | =g sifufsran ws wered =it Sufeerfa & St 1 wered =61
fafeT ik 3Tt fie fafaw |

(b) ToEH IR THET Hfaeerdd sifufsrand wf <ot € 2 i et wfaeemds fgenfoaes sifufshan
1§ ? 3HeR! ToRaTay SRIsT iR eyl stfyeraor S |

-000-

64/0SS/2-313-B | 8



This Question Paper consists of 30 questions and 8 printed pages.

39 U9F-US § 30 YUY ALl 8 Hfed U ¥

Roll N‘o. Code No 64/ OSS/2

3T IwRATR

SET/%2 | C

CHEMISTRY

R IPEICRIE]
(313)

Day and Date of Examination :

(udteyr @t fgq & foian )

Signature of Invigilators :

( riterent o g&Te) 1.
2.

General Instructions:

1. Candidate must write his/her Roll Number on the first page of the Question Paper.

2. Please check the Question Paper to verify that the total pages and total number of questions contained in the
Question Paper are the same as those printed on the top of the first page. Also check to see that the questions are
in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualification of the candidate.

4. Write your Question Paper code No. 64/ OSS / 2-C on the Answer-Book.

5. (@)  The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any one

of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the Answer-
Book.

(b)  If youchoose to write the answer in the language other than Hindi and English, the responsibility for any
errors/ mistakes in understanding the question will be yours only.

‘HTH'IW&E[?‘ST

64/0SS/2-313-C | 1

qlienefl Te-TF % Bl IS WX ST STIshHi% 31avd ford |
FUA Y- ] W19 o o Y- & Fel TSI 9T YT bt a1 & T & T Jord I3 o Toid S =911 139
I At WA o IR A R g wis wUH E
SW-Yfeqsht § Team-fag s stean fAfée Tt & sifaftaa wef ot st forem W adteneft 1 st gaan
SRR
SO IT-YFedehT W J99-931 i i€ Hem 64/ 0SS/ 2-C fad |
(F) T-95 had 61/ 3sh 5 81 fo off, Afs o1 =i @ = < 778 forelt T Wi § SIS Hehd |
JuTeHl, HYHRT, Hehd IR et |
FUA ST-Yfeeht B fou T ot # fod & o1 forg oo & s foma @ €
(@) afg o & wd st & eifaltaa feet o= wmw & SR famd & 9 9% &1 g9e@ ¥ g9 9
FAfedi / Tafaal s SR hae SR BT |
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Note : (@)

(iv)

All questions are compulsory.
Marks allotted are indicated against each question.

Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C) and (D),
out of which one is the most appropriate. Choose the correct answer among the four
alternatives and write it in your answer-book against the number of the question. No
extra time is allotted for attempting multiple-choice questions.

Use log tables, if necessary.

|t T % W ST
Yk 9 % T Uk 3k Ui T ¥

¥ G 1 ¥ 10 T & YAS T B =R fahed (A), (B), (C) 1 (D) T, 5 &t wad
ST &1 IR foshedl | ¥ Wel W g a9 3T S-giasht | UeE S o 9 ST el |
sgfamed! gl < fora stfafea ww =&l fean s |

Ife 3Tavae 8, a1 AN Soicd ST JaT i |

1. Lanthanoid contraction is due to increase in : 1

(A) atomic numbers
(B) size of 4f orbital
(C) shielding by f electrons

(D) effective nuclear charge

WIAIZS e I HRUI T :

D) gl
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A) A HE&AT 1 el
B) 4f hafeh hl 3R &Gl
C) 3Rl R URIET (herd) ol a6l

TR TSR HT STE




2. Which of the following molecules does not have any  (pi) - bond ?

(A) O, (B) C,H, () BCl (D) CH,
frefafea stopsti # 9 fored g off « (IE) - oTreiy & 2 €2
(&) O, (B) CyH, (©) BCl (D) CH,
3. In which of the following transitions the radiation with the longest wavelength will be
emitted ?
(A) n=5->n=4 (B) n=4 —->n=3
(€©) n=3 >5n=2 (D) n=2 ->n=1
frafafga wael § 4 frad gad ot aieed i fafeor saafsta g ?
(A) n=5->n=4 (B) n=4 ->n=3
(€©) n=3 >5n=2 (D) n=2 ->n=1
4.  The correct order of reactivity of various carboxylic acid derivatives is :

(A) Acid chloride < Acid anhydride < Ester < Amide
(B) Amide < Ester < Acid anhydride < Acid chloride
(©) Acid chloride < Acid anhydride < Ester < Amide
(D) Acid chloride < Ester < Acid anhydride < Amide

el etsh et i Tfufshamsiictar i Tel A T :
) 3T FANEE < 3T UTEESEE < TH < UARE
B) UARE < T < 37 TSRS < A FANES
C) o FINES < 3 UTEEGIES < TH < TS

)
D) T FANES < TN < 3T URIEEES < UHAEE

>

(
(
(
(

5.  Which of the following processes is used for getting drinking water from saline sea water ?
(A) Reverse osmosis (B) Osmosis
(C) Filtration (D) Distillation
frafafed § @ H-91 YohH TR THET S ¥ 99 Sl U i o T g 2ran g2
(A)  Ffaels TRER (B) TUER
(C) B (D) 3mHaA
6. Temporary development of +ve and —ve charges on two atoms linked by multiple covalent
bonds in a molecule through complete transfer of electrons is known as :
(A) hyperconjugation (B) resonance
(€) inductive effect (D) electromeric effect

T STt w1 9 39 Q T[S W+ ve 3R — ve STO¥1 3¢9 31 ST & 11 SgEgHarst e
SN 9IS B ¥ oI o10] & seiagiAt o1 qul TeiaRor & Sl §, HEelrd ©

(A)  SHfaEgT (B) TR

(C) Uk g (D) SR 9@
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10.

11.

12.
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The half-life period of a first order reaction is 20 minutes. The amount of the reactant left
after one hour will be :

1 1
(A) > of the original amount (B) 1 of the original amount
1 1
(@) 3 of the original amount (D) % of the original amount
TRl wer eife sifufsran o1 o1 o1g ohrer 20 fie © 1 T e & @] Sifvehtier i 919 AN ST
1 1
(A) T HA H (B) He "R
1 1
(C) T T T o (D) He "B o

Which of the following processes always involves the loss of electrons ?

(A) Oxidation (B) Reduction

(C) Hydrolysis (D) Decomposition
frfefed wshdl 4 9 forad e geragiHl ol Wil wiHe Bl 8?2
(A)  STTerdTRr (B) 3Tq=A

(©) SATIEE (D) fa=rem

Which of the following aqueous solutions will have the lowest freezing point ?

(A) 1M urea () 1M BaCl, (©) 1M NaCl (D) 1M KNO,
frefefad srefta foeemi § | forden =gy fewis grm?
(A) 1M Ffem () 1M BaCl, (C) 1M NaCl (D) 1M KNO,

Which of the following on thermal decomposition yields a basic as well as an acidic oxide ?

(A) K,CO, (B) Na,CO,

(C) NaNO, (D) CaCO,

frafafaa o 9 forgess ardtg foaeea grr e SR o1eitg <1 & TS W B € ?
(A) K,CO, (B) Na,CO,

(C) NaNO, (D) CaCO,

What are buffer solutions ? Out of the following substances, pick up two pairs of substances
such that one pair would make an acidic buffer and the other one a basic buffer.

HCN, NaCl, NH,NO,;, KNO,, NaCN, H,SO,, NH,OH and Fe(OH),

TR faeram e § 2 e fou Ty uenedf # 9, < Sel 9 39 TR Sife ff U S W ot 9w 5
3R ?ﬁ Y R T

HCN, NaCl, NH,NO;, KNO;, NaCN, H,S0,, NH,OH 3R Fe(OH),

What happens to the surface tension of a liquid on heating and why ?

Ta % I3 TG I 1 BT © 519 3 TRH A § IR i 2




13.

14.

15.

16.

17.

18.
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Identify each of the following system as open, closed or isolated system.
A tree, universe, sealed bottle of cold drink and hot coffee in a cup

frfafed gde fm@ =t fagd (open), §9d (closed) 3R fo& (isolated) f7ehma & &4 # Tg=m
HifeT |
T g8, JIElie, 38 U &t Hiel & g8 diaal SiR el | TH it

Answer the following questions about (A) C;,Hy; —O—SO;Na and (B) C;,H;;COONa.
(@) Which one is a detergent ?

(b)  Which one can be used for washing of clothes only with soft water ?

() Is (CjpHy; —O—505),Ca water soluble or not ?

(d) Identify the lipophilic part in B.

(A) Cy,Hys—O—SO,Na 3R (B) C;,Hy;COONa % faw # frfafad gei & 3w i
(a) HIF-HT STIHTSIR § ?

(b) TTH | B had gg 5 H HYS €M % foIw T foman S Fehar g2

(€) W (CypHys —O—S0,),Ca 5 T & srerdn Tl ?

(d) BT SERFT 9N I g |

What is “mole” ? How many formula units are present in 1 mole of KNOj ?

‘O’ T2 1A KNO, H fohat ¥ serear ufeed 8 2

Calculate the De-Broglie wavelength of wave associated with a body of mass 5000 g and
moving with a velocity of 500 m/s. [h = 6.626 x 1034 Js]

5000 g FAHM H HE U 500 m/s & S § IAHE ¥, TIH HaIg -srTell alieed qfiehfera
ST [h = 6.626 x10734 Js]

This element ‘X’ belongs to group 17 of the modern periodic table. It is found in the mineral
cryolite and cannot be prepared by the oxidation of its anion, X~. Why is the HX liquid at
room temperature whereas all other hydrohalic acids are gases ? Explain with the help of a
figure.

IE T X’ MY STed IR o a7 17 1 IS | I8 @ISl shiaiiense § 941 Sl 8 SR g6k
MR X~ o SAFHIRT0T gRT S9! foR=m el foham ST Tehel © | el 99 T HX 59 i § S&ifh 311
Tt TESRfc o1t 19 € 2 U fo 1 Gerdn 9 =Ime Sifu |

Define :

(i)  Critical Micellization Concentration (CMC) and
(i) Kraft Temperature (TK)

(i)  hifaes fEdeieRtor |igar (CMC) 3Tk

(i) SRTHE MO (TK) ohl IR sifse |




19.

20.

21.

22.

64/0SS/2-313-C | 6

If one mL of water has 20 drops, calculate the number of water molecules in 5 drops of water.
(Pwater = 1 g mL™1) [Given : The Avogadro’s constant N, is 6.022 x 10% mol ]

If 91 & 1 mL H 20 93 €, T 11 &l 5 Fal H Sl o 3T IRehierd hiterg | (
[fean % : oTrErmET feeris N, = 6.022 X102 mol 1]

=1 gmL_l)

pwater

(@) Derive integrated rate equation for rate constant for a first order reaction.

(b) The decomposition of hydrogen peroxide to water and oxygen is a first order reaction
with a rate constant of 0.041 min ~ 1. If the initial concentration of hydrogen peroxide is
0.5 M then how long will it take for this concentration to drop to 0.1 M.

[Given : log 4=0.602, log 5=0.699]

(a) 9¥M wife sAfuferan & fow ST feeisr Fi THERIAA ST FHIHIT Fd HITT |

(b) TSN W3NS 1 Ul IR sifardtsH H fome em wife wt sifufsran T fowe R freian
0.041 9fa fome &1 afg &9 0.5 M Y URfEwe: Tiga & yRY { @ Higar 1 iRz 0.1 M B

fehaT 993 T ?

[fe © : log 4=0.602, log 5=0.699]

The observed and calculated molar mass of KClis 38.75 g mol ~ ! and 75.5 g mol ~ ! respectively,
calculate Vant-Hoff factor and degree of dissociation of KCL

KCl =1 3fara iR afierfera Hier §emm shawn: 38.75 g Ufd Hid 3R 75.5 g Ufd Hidt § | a=el® wRe
3R KC1 &t foie &t 7 9fikfera wifs |

Write balanced chemical equations for the reactions of potassium permanganate with :
(i) Fe?* ions in acidic medium (ionic equation),

(i) H,S in neutral medium and

(i) Kl in alkaline medium

Write its two important uses.

(i) Fe2* 3T 3Tweitd HIeAH (TR HHieR),

(i) H,S IIEH Hreaw § 3K

(i) K1 & A1 H diefiem qiTe & e stfafmanstl s dqfea TemtTe gt fataa
T <1 HeaqUl 3w fafa |

2



23. A galvanic cell is made by combining cadmium-cadmium nitrate (E° = —0.403 V) and
silver-silver nitrate (E° = +0.799 V) electrodes.
(i)  Write the cell notation of the cell.
(i) Identify the cathode and the anode in this cell.
(iii) Which electrode is the positive electrode and which one is the negative electrode in this
cell ?
(iv) Write the anodic reaction, cathodic reaction and the cell reaction.

T fieartie 97 hefgam-Fefaay A (0= -0.403 V) 3R facar-fasar Az
(E°= +0.799 V) SeaeISl o HASH | a1 T 7 |

i)  3H A A1 Hehfden Tgfashir ford |

i) 39 9 H HE IR TS * UgEM Hifa |

iii) 39 IA H HH-H THFRIS THE T 3R DA FONHS TAFRIS § 7

i) s s, et iR S e afeiEn fafe

(
(
(
(

24. What are p-block elements ? How many groups in the modern periodic table constitute
p-block ? Give two important roles that the elements nitrogen, oxygen and carbon play in
our daily lives.

p-STieR qea 1§ 2 STy eTad aRot § fohad &l p-sciieh oI § 2 Asgre, ifedts iR e
Tl ot TR e e # <) e yftrerd s

25. What is Bond Enthalpy ? Calculate A H® for the reaction :

Cly(g) + 2HEF(g) — 2HCI(g) + Fy(g)

Given : B.E. (H-Cl) =431 k] mol ~ !, B.E. (H-F) =563 k] mol ~ 1,
B.E. (F-F)=155 k] mol ~ !, B.E. (CI-Cl) =242 k] mol ~!

ey Tedt s © 7 Frafafaa sifufsran & foag A, He 9ftesfaa wifsa

Cly(g) +2HF(g) — 2HCI(g) + Fy(g)

feon - 8T (H-Cl) =431 kJ mol ~ 1, 3T, (H-F) =563 k] mol ~ 1
3T, (F-F) =155 k] mol ~ 1, 3M.T,. (CI-Cl) =242 k] mol ~!

26. What changes are observed when the following reagents are added to alkanes, alkenes and
alkynes ? Write your answer in a tabular form.
Reagents :
(i) Bromine in CCl,
(i) Baeyer’s reagent
(iii) Ammoniacal solution of AgNO; and
(iv) Ammoniacal solution of Cu,Cl,

UoahHl, UoahlHl 31 Ueahteal § Sie f=fafad iyt faamt S € d s gftead= Yfara fore sma €2
O ST EROM 6 w9 H fafE |

Ayt :

@i CCl, ¥ sH=

(i) o AfRHR

(i) AgNO, &l IR faerd

(iv) Cu,Cl, 1 THIFarRet foer=m

64/0SS/2-313-C | 7



27.

28.

29.

30.
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(a) What happens when HCI reacts with propanol ? Write the reaction involved and
write [IUPAC name of the main product. This reaction occurs in presence of a substance.
Name the substance and give its role.

(b)  Why do haloalkanes undergo nucleophilic substitution reactions ? What is a nucleophilic
substitution bimolecular reaction ? Show its mechanism and give its important
characteristics.

(a) T’ ST HCL, Wi & et Ifafshan s § 2 Sag sifufsman fafen ok qe saae &
IME. WU H. (IUPAC) T foafe | =g sifufsran wa wered =it Sufeerfa & St 1 wered =1
fafem ik 3Tt fie fafaw |

(b) RelTiehH ATy Tt wfaeemas eifufshand i <ot § 2 e T1et wfceena fganfoae siffman
F T ? 3HH Topenfafy quise oiR wewrgul sifierer <ifsa |

State the rules used for finding the electronic configuration of any element. Illustrate the use
of each rule with the help of one example.

forelt 9@ & soreRieh faamd 9@ 3 & fa g el &l fafew | 9@ fem & 3TEr @6t
Teh-Tsh 3ETELUT hi Tl 9 ST

(@) The compound “A’ is obtained by diazotisation of aniline. It undergoes diazo coupling
reaction with phenol to give ‘B’. Write the reaction and also the names of “A” and ‘B’.

(b) The common painkiller aspirin is obtained by reacting a compound ‘X" with acetic
anhydride. Identify ‘X’. How is it prepared from phenol ? Write the reaction and also
write the names of the compounds formed in the first two steps of the reaction.

(a) TR ‘A’ TFEE o SRUSIEIROT § UT 811 © | 318 TRiATe o H1ef S 7 SIfufshan e
‘B’ T ¥ 1 afuferen fafaw sik A7 qen B’ & off fafaw

(b) TH HMI <& e, Afites ‘X’ i Telifes TTereerEe & A sifufshan gr1 ure 2ran € 1 /X
qeanu | T8 fraial 9 4 farfaa fomen sian € 2 stfufsran fafeu ok srfufsan & gem S =won
T faffa difrent & 9 fafeu

What is a ligand ? Why is the interaction between the metal ion and the ligand considered as
Lewis acid-base reaction ? Identify.

(i) the entities present in its coordination sphere of the complex [Co(en),Cl,]CI,

(i) the types of ligands present and

(iii) the chelating agent present in it

Yot (feriie) = g7 o1 e SR Hewt & e § STafsha 1 qEd oTa- &R Sifafshan ai
HIAT S © ?

() TFA [Co(en),CL]Cl F HF=o= Hea ¥ 3ufterd T,

(i) Sufeerd A== % YR iR

(ili) THH IURT HIAET HRE Hl oM HITT |
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