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General Instructions :
(i)  All questions are compulsory.
(ii)  Questions number 1 to 5 are very short-answer questions and carry 1 mark each.
(iii) Questions number 6 to 10 are short-answer questions and carry 2 marks each.

(iv) Questions number 11 to 22 are also short-answer questions and carry 3 marks
each.

(v)  Question number 23 is a value based question and carry 4 marks.
(vi) Questions number 24 to 26 are long-answer questions and carry 5 marks each.
(vii) Use log tables, if necessary. Use of calculators is not allowed.

1. IORE & T I9E e & 1
(i) s 51 (AG) iR
(i)  AMTeRar i WHFT Fell T 2
What is the effect of catalyst on :

(i)  Gibbs energy (AG) and
(i1) activation energy of a reaction ?

2. Hifae ey 3R TEEes A9y & &re Teh 9T fafEaw | 1

Write one similarity between Physisorption and Chemisorption.

3. BT (Mn) % U STRA-F0ma 61 G faiau ’Sag g8 Sierdienior staen S0-1 ol-He &
T R HATE | 1

Write the formula of an oxo-anion of Manganese (Mn) in which it shows the oxidation
state equal to its group number.

4,  3-5A1-2-AIAWY- 1 -39 Sl TEAT @y | 1

Write the structure of 3-Bromo-2-methylprop-1-ene.

5. Tt i % [UPAC A9 fafa 1
(CH,),N - CH,CH,4
Write [IUPAC name of the following compound :
(CH,),N - CH,CH,4

6. fTafafEa 9 g arer fshanett i fafan 1+1=2
(i) FNEET STUEEE
(i) IR twfsRaT

Write the reactions involved in the following reactions :
(i) Clemmensen reduction
(i) Cannizzaro reaction
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7. AR SEATST ® SREET HIT ; 1+1=2
(i) H,P,0,
(i) XeOF,
Draw the structures of the following :
(i) H,P,0,
(i) XeOF,

8. T Ul =i ufeiiyd Hife 1+1=2
() 3T Ao SeTHH
(i) @< &% TUrh (i)
Define the following terms :
(i)  Abnormal molar mass
(i1) van’t Hoff factor (1)

9. UHiH 0 Hi oS AT (o) F ARET BT A FHB HOK AAhal (A ) F AW
39.05 S cm’mol™! ¥ | 2
fear & A°(H") =349.6 S cm® mol ™!

A°(CH;CO07) =40.9 S cm” mol ™!
Calculate the degree of dissociation (o) of acetic acid if its molar conductivity (A is

39.05 S em*mol .
Given A°(H") = 349.6 S cm” mol™" and A°(CH,;CO0") =40.9 S cm” mol”™'

10. FfeRad T THHOT S guT iU 1+1=2
(i) F,+2C —
(i) 2XeF,+2H,0 —>
YAt

ERIRGIRASC 1+1=2
(i)  MnO, = HCI % |1 et s & 2
(i) PCly =l T o ST & 2
a5 Tl feafaT |
Complete the following chemical equations :
i F,+2C—
(i) 2XeF, +2H,0 —
OR

What happens when
(i) HClis added to MnO, ?

(i) PCls is heated ?

Write the equations involved.
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11. &Rl fafEy 1x3=3
(i)  Ufel 1 T ae AlhaoT T 9 Rl ¢ |
(i) CH,NH, %1 & o1 C HNH, % o1 § S era € |
(ili) =@M -NH, ¢ o/p Fewes aar & fRe off tfelie g g/ @ A o
HeMTEITHATA St € |

Give reasons :

(1)  Acetylation of aniline reduces its activation effect.

(i)  CH,;NH, is more basic than C;H;NH,.

(iii) Although —NH, is o/p directing group, yet aniline on nitration gives a significant

amount of m-nitroaniline.
12.  =RoT T 1x3=3
(i) e EnfaE H,O & H,Te T A &1 Sl § |
(i) TFARTES 3T HI STULT FARTS 3T i STAIIST Tl STaa? eidl & |

(iil) TSI GCT8ciss T S |

Give reasons:

(i)  Thermal stability decreases from H,O to H,Te.

(i)  Fluoride ion has higher hydration enthalpy than chloride ion.
(iii)) Nitrogen does not form pentahalide.

13. fAfaiEa s aReid it 1x3=3
(i) FOTEA SAUHENE
(i) o Ty Uidstem]
(i) U=k
Define the following :
(i)  Anionic detergents
(i) Limited spectrum antibiotics
(iii)) Tranquilizers

14. f=faRad sgere ot I e o foTT TeR Thethl st GIaHTE [l 1x3=3
() AEAE-6
(i) HATA-BHCERETES TETh
(iii) THA
Write the structures of the monomers used for getting the following polymers :
(i) Nylon-6
(i1)) Melamine — formaldehyde polymer
(iii) Teflon
56/1/3 4
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15. =1 etfufsraneti § A, B @ C FifTeh i E=AT fefEy 1%4%x2=3

(a) CO PCI
() CHBr—MZTFER 2®) > ,cC
(b) H3O+
(a) SnCI,/HCI ] NaOH A
(i1) CH3CN A B C
(b) H,0*
AT
frfefEa waiavol sl 3tfushay <t =)ol § HifT 1x3=3
(1) dIlssh A T I=ifceeEs
(i) U ST § Siigeh 37
(i) WO | Wa
Write structures of compounds A, B and C in each of the following reactions :
(a) CO PCI
(i) CHBr Mg/dry ether 2(g) 5 C
(b) H3O+
(a) SnCI,/HCI dil. NaOH A
(i1) CH3CN A B C
(b) H,0*

OR
Do the following conversions in not more than two steps :
(i) Benzoic acid to benzaldehyde
(i) Ethyl benzene to Benzoic acid
(ii1)) Prapanone to Propene

16. (37) SHEH & e § ugm § 31 arett fafy 1 fgia fafaw |
(@ PbS 3R PbCO, (18 & 31a%F), H ¥ oy T &l TeAadn, HA-wwa faf §r1 Fitsa
fopar ST € 2
(F) TAMEHEE % FThuor H et 1 T Tew § 2 1x3=3

(a)  Write the principle of method used for the refining of germanium.
(b) Out of PbS and PbCO; (ores of lead), which one is concentrated by froth

floatation process preferably ?
(c) What is the significance of leaching in the extraction of aluminium ?

17.  amoet fetafea it g e 1x3=3
2-SHY=H, 2-3H1-2-AfIersg e, |-
()  Sy2 Aulskar & wag st Affshamriter it &1 W faray |
(ii) a7 guish AT FT A fefEu |
(iii) P-Toei= | T St MmfshaTSTicr FifiTeh %1 A fafaw |
Following compounds are given to you :
2-Bromopentane, 2-Bromo-2-methylbutane, 1-Bromopentane
(i)  Write the compound which is most reactive towards Sy2 reaction.
(i1)) Write the compound which is optically active.
(iii) Write the compound which is most reactive towards B-elimination reaction.

56/1/3 5 [P.T.O.
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18. 7= stfufspan & foru fear M sifepe e &0 3

N,0, — 2NO, + %0,

t/s 0 300 600

[N,Os/mol L™ | 1.6x 107 | 08x1072 | 04x107

(37 Te T o STAfsHaT o hife & ¥ |
(d) 3T TR DI |

(G € : log 2 = 0.3010, log 4 = 0.6021)
Following data are obtained for the reaction :

N,0, — 2NO, + %0,

t/s 0 300 600

[N,Os/mol L' | 1.6x 1072 | 0.8x 1072 | 0.4x107

(a)  Show that it follows first order reaction.
(b) Calculate the half-life.

(Given log 2 =0.3010 log 4 = 0.6021)

19. FfeREd 5 weish o did T-Te 3R fofam
(i) =g Hieies AR Fevah HicAse
(i) | T A
(iii) O/W TR 3T W/O THTH 1x3=3
Write one difference between each of the following :
(i)  Multimolecular colloid and Macromolecular colloid
(i1) Sol and Gel
(ii1) O/W emulsion and W/O emulsion
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20. (i) "FA[Co(en);]Cl, TFH TR St THIEF (@ & 2

(ii) [Co(C,0,),]* 1 T 3R Gaepia o7 fAfam |

(TRETY] 3HT Co & falw = 27)
(iii) [Cr(NH,;),ClL] @%e1 1 ITUPAC A fafET | 3
(i)  What type of isomerism is shown by the complex [Co(en);]CI; ?

(i)  Write the hybridisation and magnetic character of [Co(C,0O 4)3]3_.

(At. no. of Co =27)

(iii) Write IUPAC name of the following Complex [Cr(NH,),Cl;]

21. (30 Ag ®l T AR s W HETa et s AgNO, % forera &1 2 TR &t 4 &
15 foe @ dega SToEed foRam T 2 2+1=3

(e & : AR 599  : Ag = 108 g mol™! 1F = 96500 C mol™).
@) SUT Her i GO BT |

(a) Calculate the mass of Ag deposited at cathode when a current of 2 amperes was
passed through a solution of AgNO, for 15 minutes.

(Given : Molar mass of Ag = 108 g mol™' 1F = 96500 C mol™")
(b) Define fuel cell.

22. GohiE F 10% (SeT9) STt foeta= 1 f&mie 269.15 K & | 3 9= 5ot &1 feqis 273.15 K
& ol TR % 10% STeli {aeta o feHish uehierd iy | 3

e & ;. HieR S (Gehi) = 342 g mol ™!
HieR 9 (7o) = 180 g mol ™!

A 10% solution (by mass) of sucrose in water has freezing point of 269.15 K.
Calculate the freezing point of 10% glucose in water, if freezing point of pure water is
273.15 K.

Given : (Molar mass of sucrose =342 g mol_l)
(Molar mass of glucose =180 g mol ™)
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23. A W UH WU H I I T FHA AR T GRET SiHe SR ey see Sy
FHIEANIHS (FEHRT) I B UG 3@ & 917, {q, IRedt =1 6 SE, 3 6 H
QRO | 3 AR § g aret JHAM % a8 | S| S 1 Fved 6 | 98 e
e § fOel SR 99 M SHAR S SIRY & HT e AT fh o fontaEr
Yeeforg, foost, TR 3T g Ih 3cUg 7 o | FUHMEE | Aehlel 8T 3 §U hreH
SHIN BT TR SCUTET T STTE WISH e faeiiid & SRR THT 919 e, TeAls, TR uge,
TG 1 S T | 59 FoT o |edt wrr-fyar oo foenterat § @ fear |

SUGERT UShROT i U@ & I1%, AT 9T & 3 ST

() T 500 o ot (FH-9-hH 1) T 390 T § 9

(i) AR ¥ 58 | HEREIE B B AT GieThies T2 &l & ?

(i) WA o TEelas G & S UK fafan |

(iv) STt faora foenti & 37 Seeor ST | 4

After watching a programme on TV about the presence of carcinogens(cancer causing
agents) Potassium bromate and Potassium iodate in bread and other bakery products,
Ritu a class XII student decided to aware others about the adverse effects of these
carcinogens in foods. She consulted the school principal and requested him to instruct
canteen contractor to stop selling sandwiches, pizza, burgers and other bakery products
to the students. Principal took an immediate action and instructed the canteen
contractor to replace the bakery products with some proteins and vitamins rich food

like fruits, salads, sprouts etc. The decision was welcomed by the parents and students.
After reading the above passage, answer the following questions :

(1) What are the values (at least two) displayed by Ritu ?

(i1))  Which polysaccharide component of carbohydrates is commonly present in bread ?
(i11)) Write the two types of secondary structure of proteins.

(iv) Give two examples of water soluble vitamins.

24. (37) U o< B WHIVES F&HE 93 g mol ™! SR TF 11.5 g cm™ & | AT Teheh Hifeaahl
% I B! e 300 pm &, Al Teheh FHISH & UHR ol Te= HIT | 3+42=5

@) AThEeA 3 Ud heeeid 3 & o §f 3R Ay |

ST
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(a)

(b)

(a)

(b)

25. (31

)

56/1/3

UM % 8.1 g T Tohel Ueheh SIfShIT &t AfS T& f.c.c. TaAT § TShtectishd &l & |

(Al T TETUES 579 = 27 g mol ™) 2+3=5
WT?&FHQ':

() TR I |, NaCl enes! 319 @ & = o Thehet I |

(i) TafcTerT T ®ERRT & AT TUMTT A W n-UhR T STl T Bid1 ¢ |

(iil) R UM, Afdelie Jaehed USTT S GorT H Sk gaehid T[0T I ¢ |

An element has atomic mass 93 g mol™! and density 11.5 g cm™. If the edge

length of its unit cell is 300 pm, identify the type of unit cell.
Write any two differences between amorphous solids and crystalline solids.
OR
Calculate the number of unit cells in 8.1 g of aluminium if it crystallizes in a
f.c.c. structure. (Atomic mass of Al=27 g mol_l)
Give reasons :

(1) In stoichiometric defects, NaCl exhibits Schottky defect and not Frenkel
defect.

(1)  Silicon on doping with Phosphorus forms n-type semiconductor.

(iii)) Ferrimagnetic substances show better magnetism than antiferromagnetic

substances.
7 srfafsranett & Il i foiiau - 3+2=5
OH
] COOH (CH3CO)20
CH3

' HI
(i) CHy;—CH -O-CH,—CHy; — ?+?

PCC
(i) CH;-CH=CH-CH,-OH——>?
fefetfad =ifiTes et § favg w o fole wet Tamafes adtetor S

(i) U 3R BHA
(i) oA 3T 2-RATo-2- 347
3AT

9 [P.T.O.
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(30 Freferaa siuisharet | ugeRt MisHe & T fofae 2+2+1=5
(i)  RHTST T 2,4,6-ZTESIRIRHTCT | ST
(i) T T BTESIERIA 31T TTRIRoT o FRT WU b1 ST
@) Frfemaa e Tel St ST WA ST [OTEET % Sgc A T S it
(i)  p-TTEHHA, VIS, BiIeT (1A L)
(il)  WTUHTer, SO, et (Freieh)
@) frfatad s (qEeRR 9R) i 1 STanT X gu) & hartary fafau

+ CH3CH20H +
CH, - CH, - OH, CH; - CH, - (l) - CH, - CH; + H,0
H
(a)  Write the product(s) in the following reactions :
OH
COOH
. (CH,;CO),0
CH,4

' HI
(i) CHy;—CH -O—CH,—CHy; — 7+

(ii) CHy;-CH=CH-CH, - OH& ?
(b) Give simple chemical tests to distinguish between the following pairs of
compounds :
(i)  Ethanol and Phenol
(i) Propanol and 2-methylpropan-2-ol
OR
(a)  Write the formula of reagents used in the following reactions :
(i) Bromination of phenol to 2,4,6-tribromophenol
(i1)) Hydroboration of propene and then oxidation to propanol.

(b) Arrange the following compound groups in the increasing order of their property

indicated :
(i) p-nitrophenol, ethanol, phenol (acidic character)
(i) Propanol, Propane, Propanal (boiling point)
(c)  Write the mechanism (using curved arrow notation) of the following reaction :
CH,CH,OH

+ +
CH, - CH, — OH, CHy—CH, — O — CH, - CH, + H,0

H
56/1/3 10
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26. (37) % HROT At 342=5
(i)  TePAUT YU % TPeA FIRTHT T TTT B & |
(i) THUYT 4] 1 A SiRIEE R €, SEih Seady siiedes SHFEHr ar

3TAIT BT € |
(iii) Mn>*/Mn** g9 & foIT E° &1 99 CrX*/Cr?t &1 o1 § 5ga e e-eTs
(+1.57 V)T & |
(F) oRFEe T UfdeArae % e % S U JHET 3R U 3idY fafau |
YT
(3 (i) AT LIS H SARAEIT TSN H uREdAeietdl p-seiih o deal § foRd
TR T & 2
(i) Cu® 3R Cu®* & o |, BT | ST STl faora= 3 S/t & 3 =1 2
(ili) Cr,0,* %1 A 1 ST "ream | et T 7 a5et S & | 4 2 3+42=5

(F) TlFeATS BT AT RS S G § STieel € | J1 HROT ST |

(a)  Account for the following :
(1)  Transition metals form large number of complex compounds.
(i1)) The lowest oxide of transition metal is basic whereas the highest oxide is
amphoteric or acidic.
(iii) E° value for the Mn**/Mn?** couple is highly positive (+1.57 V) as
compare to Cr>*/Cr**.

(b)  Write one similarity and one difference between the chemistry of lanthanoid and
actinoid elements.

OR

(@) (1) How is the variability in oxidation states of transition metals different from
that of the p-block elements ?

(ii) Out of Cu* and Cu®*, which ion is unstable in aqueous solution and why ?

(iii)) Orange colour of Cr2072_ ion changes to yellow when treated with an
alkali. Why ?

(b) Chemistry of actinoids is complicated as compared to lanthanoids. Give two
reasons.

56/1/3 11
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Marking scheme — 2017
CHEMISTRY (043)/ CLASS XIlI

Set 56/1/3
Q.No Value Points Marks
1 i) No effect %
ii) Decreases %
2 Both are surface phenomenon / both increase with increase in surface area 1
(or any other correct similarity)
3 MnO,; / KMnO, 1
4 BrCH,(CHs)C=CH, 1
5 N,N-Dimethylethanamine 1
6 (i) 1
Zn-H
>c=u wa{» >(:.l I, + HO
(i)
LN n_ A fll e
H/(f=(,) + H/C=(,) + Conc. KOH —— H7(|:70H + H—C ox 1
H
7 (i) 1
I ¢
M PJ‘
(ii)
e @ 1
Xe
& e
U
8 (i) If the molar mass calculated by using any of the colligative properties to be | 1
different than theoretically expected molar mass
(ii) Extent of dissociation or association or ratio of the observed colligative 1
property to calculated colligative property
9 A °chacoon = A° crzcoo- + A° e %
=40.9 + 349.6 = 390.5 S cm’/mol %
Now, a = A, /A° Y
=39.05 /390.5=0.1 Y
10 (i) F, +2CI 2 2F + Cl, 1
(i) 2XeF, + 2H,0 > 2Xe +4HF +0, 1
OR
10 (i) MnO, +4HCI = MnCl,+Cl,+2H,0 1
(i) PCls _ny  PCly+Cl, 1
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11 (i) Due to the resonance, the electron pair of nitrogen atom gets 1
delocalised towards carbonyl group / resonating structures.
(ii) Because of +l effect in methylamine electron density at nitrogen
increases whereas in aniline resonance takes place and electron density 1
on nitrogen decreases / resonating structures.
(iii) Due to protonation of aniline / formation of anilinium ion 1

12 0] Due to the decrease in bond dissociation enthalpy / due to 1
increase in atomic size from O to Te. 1

(i) Due to small size of fluoride ion / high charge density of fluoride | 1
ion / high charge size ratio of fluoride ion.
(iii) Absence of d-orbitals.

13 (i) Anionic detergents are sodium salts of sulphonated long chain | 1
alcohols or hydrocarbons / detergents whose anionic part is
involved in cleansing action.

(ii) Limited spectrum antibiotics are effective against a single 1
organism or disease.

(iii) Tranquilizers are class of chemicals used for treatment of 1
stress or mild or severe mental diseases.

14 (i) 1

Ill
ch/x ~c-0
/ \
H,C CH,
\ /
HC—CH / NH,(CH,)s-COOH
(ii)
II,N;(/N\‘IENHZ 1
o + HCHO
15 (|) A: C6H5MgBr B: C6H5COOH C: C6H5COC| % %x3
% x3
(iDA : CH3CHO B : CH3CH(OH)CH,CHO C: CH3CH=CHCHO
OR
15 (I) C5H5COOH SOCI, } CGH5COC| H, , Pd — BaSO, CGHscHO 1
(||) C6H5C2H5 K,Cr,07/ H" C6H5COOH 1
(III)CH3COCH3 NaBH, CH3CH(OH)CH3 conc.H,S0, CH3CH:CH2 1
(or any other correct method)
16 (i) The impurities are more soluble in the melt than in the solid state of the 1
metal. 1
(i) PbS
(iii) Impurities like SiO, etc are removed by using NaOH solution and pure 1
alumina is obtained .
17 (i) 1- Bromopentane 1
(ii) 2-Bromopentane 1
(iii) 2-Bromo-2-methylbutane 1
18 (@) k= 2'?;03 log % %
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_2.303 1.6 x 1072

300 log 0.8 x 102
Y%
_2.303 B 3 1
=200 log2=2.31x10"s
_2.303 [Alo 1
At 600s, k——t log Al 2
_2303 | 16X 1072
=600 '%80ax102
=2.31x107 5™

k is constant when using first order equation therefore it follows first | %
order kinetics.

or

In equal time interval, half of the reactant gets converted into product
and the rate of reaction is independent of concentration of reactant,
so it is a first order reaction.

=0.693/ 2.31x10°

=300 s
(If student writes directly that half life is 300 s , award full marks) 1
19. (i) Multimolecular colloid : a large number of atoms or smaller molecules of | 1
a substance aggregate together to form species having size in the colloidal

range.

Macromolecular: Large sized molecules whose particle size lies in the
colloidal range.

(i) Sol are solid dispersed in liquid while gel are liquid dispersed in solid

(iii) In O/W emulsion, water acts as dispersion medium while in W/O oil 1
acts as dispersion medium 1

20 (i)Optical isomerism 1
(ii)d’*sp? , diamagnetic Yo+ Vs
(iii)Triamminetrichloridochromium(lIl) 1

21 (i)m = zIt %

= 108x2x15 x60 1
1x96500
=2.01g (or any other correct %

method)
(ii) Cells that converts the energy of combustion of fuels directly into 1
electrical energy.

22 ATi=Kim %
Here, m = w,x 1000/ M,XM;
273.15-269.15 = K; x 10 x1000/ 342 x90 1
K¢ =12.3 K kg/mol %
ATi=Kim

= 12.3 x 10 x1000/ 180x90

=7.6K
T¢=273.15-7.6 =265.55 K (or any other correct method) | 1

23 (concerned , caring, socially alert, leadership ( or any other 2 values) Yot Vs
(iiystarch 1
(?ii)a _-HeI_ix and B-pleated sheets Y+ %
(iv)Vitamin B / B1/ B,/ Bg / C (any two ) Yo+ %
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24 (@) p = (zxM) /a®k N, %

1

11.5 = z x 93/ [(300x10™'°)° x 6.02x10%] v

Z2=20 1

Body centred cubic(bcc)

(b) 141
Amorphous solids Crystalline solids +
Short range order Long range order
Isotropic Anisotropic

(or any other correct difference)
OR
24 a) n= given mass / molar mass
=8.1/27 mol %

Number of atoms= - x 6.022x10% %
Number of atoms in one unit cell= 4 (fcc)

Number of unit cells = [ x 6.022x10%] / 4 %

= 4.5 x10? %

Or

27g of Al contains= 6.022x10% atoms %

8.1g of Al contains =( 6.022x10%® / 27) x 8.1 %

No of unit cells = total no of atoms /4

=[x 6.022x10%%] / 4 %
=4.5 x10% iz

b) i) Due to comparable size of cation and anion / large size of sodium ion 1
i) P has 5 valence e, an extra electron results in the formation of n-type 1
semiconductor.

i) In ferrimagnetism ,domains / magnetic moments are aligned in opposite
direction in unequal numbers while in antiferromagnetic the domains align

in opposite direction in equal numbers so they cancel magnetic moments 1
completely ,net magnetism is zero / diagrammatic representation.
25 COOH
OCOCH;, 1
a)i)
i) (CH3),CHOH and CH3CH; | 1
iii) CH3CH=CHCHO 1
b) i) Add neutral FeCl; to both the compounds, phenol gives violet 1
complex.
i) Add anhy ZnCl, and conc. HCI to both the compounds, 1
2-methyl propan-2-ol gives turbidity immediately. (or any other correct test)
OR
25 a)i) Aq. Br, 1
ii) BoHs , Hy0, 4ng OH’ 1
b) i) ethanol < phenol < p-nitrophenol 1
ii) propane < propanal < propanol 1
o H
CH,,CHE—Cl'): + CHB—CHE O(H. .

H
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26 a) (i) Due to small size and high ionic charge / availability of d orbitals. 1
(ii) Higher is the oxidation state higher is the acidic character / as the 1
oxidation state of a metal increases, ionic character decreases
(iii) Because Mn?** has d° as a stable configuration whereas Cr** is more | 1
stable due to stable t°5

b) Similarity-both are stable in +3 oxidation state/ both show
contraction/ irregular electronic configuration (or any other suitable 1
similarity)
Difference- actinoids are radioactive and lanthanoids are not / actinoids | 1
show wide range of oxidation states but lanthanoids don’t (or any other
correct difference)

OR
26 a) 1) In p block elements the difference in oxidation state is 2 and in 1
transition metals the difference is 1
ii) Cu™, due to disproportionation reaction / low hydration enthalpy Y+
iii) Due to formation of chromate ion / CrO4* ion, which is yellow in 1
colour
b) Actinoids are radioactive , actinoids show wide range of oxidation
states. 1+1
1 | Dr. (Mrs.) Sangeeta Bhatia 12| Sh. S. Vallabhan
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4 | Sh. S.K. Munjal 15| Mrs. Deepika Arora
5 | Sh. D.A. Mishra 16| Ms. Seema Bhatnagar
6 | Sh. Rakesh Dhawan 17| Mrs. Sushma Sachdeva
7 | Dr. (Mrs.) Sunita Ramrakhiani 18| Dr. Azhar Aslam Khan
8 | Mrs. Preeti Kiran 19| Mr. Roop Narain
Chauhan
9 | Ms. Neeru Sofat 20| Mr. Mukesh Kumar
Kaushik
10| Sh. Pawan Singh Meena 21| Ms. Abha Chaudhary
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