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IV. CAREERINDIA

General Instructions :

Read the following instructions carefully and follow them :

1)

(i1)

(iii)

(iv)

(v)

(vi)

(vii)

This question paper contains 33 questions. All questions are
compulsory.

This question paper is divided into five sections — Section A, B, C,
D and E.

Section A — questions number 1 to 16 are multiple choice type
questions. Each question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type
questions. Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type
questions. Each question carries 3 marks.

Section D — questions number 29 and 30 are case-based questions.
Each question carries 4 marks.

Section E - questions number 31 to 33 are long answer type
questions. Each question carries 5§ marks.

(viii) There is no overall choice given in the question paper. However, an

(ix)

internal choice has been provided in few questions in all the
sections except Section A.

Use of calculators is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying
1 mark each. 16x1=16

1.

Low concentration of oxygen in the blood and tissues of people

living at high altitudes is due to :
(A) Low temperature

(B) Low atmospheric pressure
(C) High atmospheric pressure
(D) High temperature

56(B)-11 3 VAN AR P.T.O.
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2.  Al,O3 ¥ 1 At Al Y9 & o ToTu Tageh a9 <l 06T 8 -
(A) 1F (B) 6F
C) 3F (D) 2F

3. fo=faRaa d§ & - srfadieor sracen auft a-oATTel § aidl 8 2
(A +2 (B) +4
C) +6 D) +3

4. Tafafga st 4 9 feaen saaeife fomma 342 8 2
[qeHT9] ATk : Cr = 24, Mn = 25, Fe = 26, Co = 27]

(A) Cr3* (B) Mn3*
(C) Fe3* (D) Co*

5. CoCly.5NHg % 1 #iet st AgNOg & 3mfee @ 3fufshan od @
AgCl & 2 Hiet 918 8Id & | Co < fgcftaes wnistepar grft

(A) 6 (B) 4

C) 3 (D) 5

6. WA Ufcshat BAES i T SnfieRar grft ?
(A) " Sy2 srfufsean
(B) Sy1 Afafsran
(C) SRRt fereema i
(D) &R
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i
2. The quantity of charge required to obtain one mole of Al from
AlyOg is :
(A) 1F (B) 6F
(C) 3F (D) 2F

3. Which of the following oxidation state is common for all

lanthanoids ?
(A) +2 (B) +14
(C) +6 (D) +3

4.  Which of the following ions has the electronic configuration
3d3 ? [Atomic number : Cr = 24, Mn = 25, Fe = 26, Co = 27]

(A) Cr3* (B)  Mn3*
(C) Fe?* D) Co3*

5. When 1 mole of CoCl3.5NHj3 is treated with excess of AgNOg,

2 moles of AgCl are obtained. The secondary valency of Co will

be :
(A) 6 (B) 4
C) 3 (D) 5

6. A primary alkyl halide would prefer to undergo
(A) SN2 reaction

(B) Syl reaction

(C) Electrophilic substitution reaction
(D) Racemisation

56(B)-11 5 VAN AR P.T.O.
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FIHT HH ITAT 7

(A) Tl W

(B) o-shiEia @

(C) p-shEia ¥

(D)  o- ATEZHIATA |

8.  UUAfIw gl A 1 Sn 3 HCL g0 TI=RH T 8
(A) A uATES

(B) Wifesw eifeaw

(C) T mufies WA

(D) R grEgrhTE

N

9. YFAH A fohEh IgAh BId @ ?

(A) fFaFEEeS
(B) —FAAESEl
(C) &I

(D) AU h

10. wforeufim HNO, @ 31fifshan gra sAmt 2
(A) CH3—O-N=0
(B) CH;z- O~ CH;
(C) CH3 — OH
(D) CHz~ CHO

11. Tr=faRad ® 9 foheept pKj, A =aH 8 ?
(A) IR
(B) UfeH
(C) wfrauHH
(D) SN
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=

Phenol is less acidic than :
(A) Ethanol

(B) o-cresol

(C) p-cresol

(D) o-nitrophenol

8. Reduction of aromatic nitro compounds using Sn and HCI
gives :
(A) Aromatic amide
(B) Aromatic oxime
(C) Aromatic primary amine

(D) Aromatic hydrocarbon

9. Nucleic acids are the polymers of :
(A) Nucleotides
(B) Nucleosides
(C) Bases
(D) Swugars

10. Methylamine reacts with HNOy to form :
(A) CH3—-O-N=0
(B) CHs3-O-CHjs
(C) CH3-OH
(D) CHs-CHO

11. Which one of the following has the lowest pKj, value ?
(A) Ammonia
(B) Aniline
(C) Methylamine
(D) Dimethylamine
56(B)-11 7 VNNV AN AN ANY P.T.O.
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l2. frefofed & @ Fa A TREE S R B SR
gatteer stfirfsramsfia 2 2
(A) CH3CHO

(B) CHj3-CO - CHjs
CHO

o &

COCH,

e

97 §&IT 13 @ 16 & 70, 31 &9 130 70 § — 77 v &t srfassaT (A)
TUT @ H1 FRT (R) FRT 37l @91 747 § | 37 F971 & @1 3¢ 419 150
77 Figt (A), (B), (C) 37X (D) & & gAa Gy |
(A) 3AMHAT (A) N SR (R) GHT @&l & 3 HR0 (R), AR
(A) <hl HET SITEAT HLAT B

(B) of¥shed (A) 3R &R (R) qH1 @&l 8, W=g ®RU (R),
3R (A) hl &) AT T HT 7 |

(C) AT (A) Hel B, Tg FRU (R) Td 8 |
(D) ARYHA (A) Ted 7, T RV (R) T 7 |

13. 377 (A): Taafim ¢ gar iR # weri@ & fora 51 weha 7 |
SR (R).: e C @ fooi™ 8 3R YRR § 77 < 919 It
RIS

14. 37HY7T(A): S=AIgh A Bl SHHAT HH W m-SHIe~A15h TFd
ST B |
R (R) : Freiiedd T Tsh Hithas Tg Td Her-fesh o
s Wifd sTagR AT B |
56(B)-11 8
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12. Which of the following compounds is most reactive towards

nucleophilic addition reactions ?

(A)
(B)

(®)

CH;CHO

CH; — CO — CH;
CHO

<

COCH,

(D) @

For Questions number 13 to 16, two statements are given — one
labelled as Assertion (A) and the other labelled as Reason (R).
Select the correct answer to these questions from the codes (A),
(B), (C) and (D) as given below.

(A)

(B)

()
(D)

Both Assertion (A) and Reason (R) are true and Reason
(R) is the correct explanation of the Assertion (A).

Both Assertion (A) and Reason (R) are true, but Reason
(R) is not the correct explanation of the Assertion (A).

Assertion (A) is true, but Reason (R) 1s false.

Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : - Vitamin C cannot be stored in our body.

Reason (R) : Vitamin C is fat soluble and is excreted from

the body in urine.

14. Assertion (A): Bromination of  benzoic acid gives

m-bromobenzoic acid.

Reason (R) : Carboxyl group acts as a deactivating and

56(B)-11

meta-directing group.
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15. 37997 (A): NaCl & I § foae 9@ I < fgaes § e

yferd grar 7 |

HRU (R) : e o 917 o9 ° S o SR fZHTR § STaHA

AT g |

16. 37¥FI7(A): Il foTrel 9 IumgEdSs Afenl 0 sl

AT Bidl 3 |

HRI (R) : 3yed! fereel o g 99 ST 9] Bid & |
Qs @

17. TH Emid oo & faee =1 Fauq s g foares & Fauqs 3
T4 FT BIAT § ? FALATh hl IaAI Teh AUHEYT UTEH T 8 ? 2

18. (h)

19. (h)

(@)

56(B)-11

frfrfaa Jifirent o ¥ fafaw . 2x1=2

(1) M TrEefeasiee (11)
(i) TFENEReTE (IV) FAEs
AUAT

frafafed uei =1 gftarfya i Ix1=2

NN N

(i) BHEICH G5

~ N\ o

(11) <hlcdC TedT-S

(CH3)3C — Br 3R (CHg)3C — 1§ ® -1 Sy1 % 3fd 21fere
srfufsramefiar 8 o &= 2

N o

p-TEFARIs @l Seftd NaOH & &9 443 K W TRY &
o ¥ TFAThd hid T o9 I 3cdTE bl TARgT | 2x1=2

10
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15. Assertion (A): When NaCl is added to water, a depression in

freezing point is observed.

Reason (R) : The lowering of vapour pressure of a solution

causes depression in the freezing point.

16. Assertion (A): Linkage isomerism arises in coordination

compounds containing ambidentate ligand.

Reason (R):  Ambidentate ligand has two same donor

atoms.

SECTION B

17. Why does a solution containing non-volatile solute have higher

boiling point than a pure solvent ? Why is elevation of boiling

point a colligative property ? 2

18. (a)

(b)

19. (a)

(b)

56(B)-11

Write the formulae of the following compounds : 2x1=2
(i) Potassium tetrahydroxidozincate (II)
(i1) Hexaammineplatinum (IV) chloride

OR
Define the following terms : 2x1=2
(i) Homoleptic complex
(i1) Chelate ligand

Out of (CH3)3C — Br and (CH3)3C — I, which one is more
reactive towards Sy1 and why ?

Write the product formed when p-nitrochlorobenzene
is heated with aqueous NaOH at 443 K followed by
acidification. 2x1=2

11 P.T.O.
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20. f=fafga 9 grag sAfufsram fafau . 2x1=2
() TSAL-EWA iR

(@) A & BleA-shded Ufehe

21. Afis C3HgO & T ThicHs THEdat A 3R B 8 | NaOH 3R I,
& Y TH HE W AT B TRISIHH 1 &Y 4911 & Selfh
TRt A WIS 318 T8l 99T 8 | A 3R B % g¥ fafu | 2

Qus 1

22, & MgSO, (M = 120 g mol™) % 4 g &l 100 g It | =eAT Tl &
a9 g oo & Faeqes &1 Uiehad $ifse, I8 e =fee e
MgSO, 1 qUia: T &l ST & | 3
(St % foT@ Ky, = 0-52 K kg mol™h)

23. Torell faega-oTaeea o oo™ i STeiehdl Td AIe ATetehdl shi THUTST
1T | TgaT o 91 $eh UiadH <hl fae=mT ity | 3

24, T AMHRIT A o Ifd o\ T B o fd g swife 1 3 | 3x1=3
() 3Taehed o GHieRLUT TARaT |

(@) B I drgar i T | S 9T R 99T 98T ?

()  AQeT B gEI 3 AIGdl ST i E 9T 9 FAT THE TS 2

56(B)-11 12



IV. CAREERINDIA

20. Write the reactions involved in the following : 2x1=2
(a) Reimer-Tiemann reaction

(b) Friedel-Crafts alkylation of anisole

21. A and B are two functional isomers of compound C3HgO. On
heating with NaOH and Iy, isomer B forms a precipitate of
iodoform whereas isomer A does not form any precipitate.
Write the formulae of A and B. 2

SECTION C

22. Calculate the boiling point of the solution when 4 g of MgSOy4
(M = 120 g mol™) was dissolved in 100 g of water, assuming

MgSO4 undergoes complete ionization. 3

(K;, for water = 0-52 K kg mol™%)

23. Define conductivity and molar conductivity for the solution of

an electrolyte. Discuss their variation with concentration. 3

24. A reactionis first order in A and second order in B. 3x1=3
(a) Write the differential rate equation.

(b) - How is the rate affected on increasing the concentration
of B three times ?

(c) How is the rate affected when the concentrations of both
A and B are doubled ?

56(B)-11 13 VAN AR P.T.O.
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25. forted &3 faures ot & gftamn @fSu | freea & faga & smur

R, d° I & foU seiereite fomame fafee o« 3
() A, >P
(@) A, <P

26. YT 3G Sl [IRGT 5Ia : (HI5 717 3x1=3

(%) wforet FAzs ® KCN & ary Affspia foren Sman 2 |
(@) 2,4,6-LEATSe AT hl STl-STTefed Tl ST |

(T) 37k ZeR i Iufedfd ® Bfdet seirrse 1 stfufshan wifeam @ 6
STt |

(9) n-RAFARES Fl Ueehlgiicter KOH o A1 3Tf¥ehd Tl SITal

g |

[ NI N

1
U
Al
iy
2
&

27. 3x1=3

28. fafaRga =1 8 gfEfda = 2 3x1=3
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26.

27.
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Define Crystal field splitting energy. On the basis of Crystal

field theory, write the electronic configuration of d° ion when : 3
(a) A,>P
(b) A,<P
Write the main products when : (any three) 3x1=3

(a) Methyl chloride is treated with KCN.
(b) 2,4,6-trinitrochlorobenzene is subjected to hydrolysis.

(c) Methyl chloride is treated with sodium in the presence of
dry ether.

(d) n-butylchloride is treated with alcoholic KOH.

Explain the following : 3x1=3
(a) Carbylamine reaction
(b) Hoffmann bromamide degradation reaction

(c) Ammonolysis

How do you convert the following ? 3x1=3

(a) - Propan-2-ol to Propanone
(b) Phenol to Benzene

(c) Propene to Propan-2-ol

56(B)-11 15 VAN AR P.T.O.
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Qs ¥

FRraferfaa go7 Fa-3eTia Fe7 8 | G # FAEH 9IgT IR 15T 7T 3o F
T T |

29, rfifshan o yRfies gftfeurfaai, SO stfulspasst <t gigar, 9 qen
I W A wwtar 7 | Afufsean 9 w1 v fegwr 9 fem g
IERIRSIRIRR

I = k [A]P [B]9

Heford TETafTes TR, fifhar S8 8 @ B; sEe we) oo s
ft s & e, it foret & hig Stfufsha weh ug o qul Bl R |
Tk U2 § BN arel srffseanet @ wafie stfufead wed & | 9w
TATHer 3TUHATE Teh 92 H 7 Bi; dfcch g Uel H HUF Bl 3cTIC
S 81, 99 UH AMuGRIeT o Siea tfufshad wed B | TRt
rertier SAffshan skl TTfodendr vd hife THaaH Jidl 2 |

() foret srfufspan A + B - 3euame o forw, o fam 2
3FT _ k[A]l [B]1/2

TTfsha 6T et HIfe T 7 ? 1
(@) Sfea srfufspanat & foru ife TR snfigerat fRa TR M 2 2 1

(M) Twige o yem whife <hr iR & 999 sifufskam qoi g & <
U 90% ATTHAT I B9 ¥ @ 9ol 9ug | M1 BT @ |

[fezm = 2 : log 10 = 1] 2
Jrra
(1) S I AR & TR AR 7 ? I hile SIHRAT 1 Hi5
Teh 3ETELT ST | 2

56(B)-11 16
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SECTION D

The following questions are case-based questions. Read the case

carefully and answer the questions that follow.

29. Rate of reaction depends upon the experimental conditions
such as concentration of reactants, temperature and catalyst.
Mathematical representation of rate of a reaction is given by
rate law :

Rate = k [A]? [B]4

A balanced chemical equation never gives us a true picture of
how a reaction takes place since rarely does a reaction get
completed in one step. The reactions taking place in one step
are called elementary reactions. When a sequence of
elementary reactions give us the products, the reactions are
called complex reactions. Order and molecularity of an
elementary reaction are same.

(a) For areaction A + B — Product, the rate law is given by
Rate = k [A]! [B]"2
What is the overall order of the reaction ? 1

(b) How are order and molecularity different for complex
reactions ? 1

(c) For a first order reaction, show that the time required for
99% completion is twice the time required for the
completion of 90% of reaction. [Given : log 10 = 1] 2

OR

(c) What is meant by zero order reaction ? Give any one
example of zero order reaction. 2

56(B)-11 17 P.T.O.
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30. Ufcegss Ud A eitel gag W AER de srfifsand 2q @
Afr wreifaaferes ara A O stfifseamd w8 2a 8
Ufeegree T higHl H AT UeWhT (o)-B3gIS 3T Thid o BId
g | 3Td: HU-H-HH Th 0-FEGSM I UfcSass Ud shicH Ueslal HeH
3d 2 | e IIfhHe T Hiow sifieHe S8 g SATaElR Hih
Ufcegigel i M & afferdiehd o 2d 8 |

(%) TIIA UeSlcl T FI1 gl <l & ? 1

(@) Ufcsasel W@ hicHl & Uehl (o)-BTSGISH i A Thid i
Bl & ? 1
(M) Q) HIEH h GO H UfcsgEs! & ATl M F R
B 8 ?
(i) Ufcegze O Aifsam gsgioM Hewrse & At STfvfshan
i Ufceassi & Juahol g GReHT o fog =0 39anT |
AT ST 8 ? 2

HAYAT

() o BT R 9

(i) A i eAfifEa 97 NaOH @ 8t 2 2

(i) U Stk HCN @ Bt 2 2 2
LG
31. T=faRad § 4 sl wrer & I G 5x1=5
(%) THE B UCNHIE, TESHFIACHA o @i ATk &l
T | SR ST |

(@) Uil o7, SA9un i 9ifd F1 SAGER Hd & ?
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30. Aldehydes and ketones undergo nucleophilic addition reactions
onto the carbonyl group but carboxylic acids do not undergo
nucleophilic addition reaction. The alpha (a)-hydrogens of
aldehydes and ketones are acidic in nature. Therefore
aldehydes and ketones having at least one a-hydrogen undergo
Aldol condensation. Aldehydes are easily oxidized by mild
oxidizing agents such as Tollens’ reagent and Fehling’s
reagent.

(a) Why does methanal not undergo Aldol condensation ? 1

(b) Why are a-hydrogens of aldehydes and ketones acidic in
nature ? 1

(c) (1) Why are aldehydes easily oxidised as compared to
ketones ?

(ii1) Why is addition of sodium hydrogen sulphite to
aldehydes used for separation and purification of
aldehydes ? 2

OR
(c) What happens when :

(1) ethanal is treated with dilute NaOH ?

(i1) propanone is treated with HCN ? 2
SECTION E
31. Do any five of the following : Sx1=5

(a) Pentaacetate of glucose does not react with hydroxylamine.

(Give reason.

(b) Why do amino acids behave like salts ?
56(B)-11 19 YVVANVANANVAAVNAN AN, P.T.O.
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(M) o # foe faerfidt it qfd gwR emer # fafia w9 @ w0 @
T ?

() DNA 3l TSI Uh-goX & Ik [ BId 3 ?

() 1 8T 8 S1d D-Tehid bl HI % &A1Y TH &Ld & ?

(F) TATZHEES 59 H 1 AT B 2

(®)

]

o

T~STsH T Bld & ?
32. 3d 9y it & dw = few U @ .
Sc Ti V Cr Mn Fe Co Ni Cu Zn

() Tr=feafea & 3w dfw . 5x1=5

(i) hH-AT a +1 STFETHOT STEAT ST & ?

(i) HH-HT I +2 STFHIR FTEAT § Jad AT & 3N
=7 ?

(i) 39 a ol faaRgu S 1fendn sTierdieRtor TaEemd astian
2 | o e |

(iv) -8 d 6l HH A T AF T KA Bl 8 3T
w1 ?

(v) hH-H7 d had +3 STFEIeRUT ST e1dr & ?

HAYAT

(@) () - fafaftea = sro afga awese
(1) Cu?* @@ TfF 814 & Sfeh Zn?+ o101 @%he 8d & |
(2) Mn>* T Yoo AT HH 2 |
(3) THHU GTIGE AT Tk A Ak IAH IS

H Hd § |
(ii) TIFIATTS 3THaT T & ? SIS 3Ha I Teh THUMH
faf | 3+2=5

56(B)-11 20
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(c) Why must water soluble vitamins be taken regularly in
diet ?

(d) Why are the two strands in DNA complementary to each
other ?

(e) What happens when D-glucose is heated with HI ?
(f)  What is meant by glyosidic linkage ?

(g) What are enzymes ?

32. The elements of 3d transition series are given as :
Sc Ti V Cr Mn Fe Co Ni Cu Zn
(a) Answer the following : 5x1=5

(1) Which element shows +1 oxidation state ?

(i1) Which element is a strong reducing agent in +2
oxidation state and why ?

(111) Write the element which shows maximum number
of oxidation states. Give reason.

(iv) Which element has the lowest value of enthalpy of
atomization and why ?

(v) Which element shows only +3 oxidation state ?

OR
(b) (1)  Account for the following :

(1) Cu?* salts are coloured while Zn%* salts are
white.

(2)  Mn>*is a strong oxidising agent.
(3) Transition metals and their many compounds
act as good catalysts.

(i) What is lanthanoid contraction ? Write one
consequence of lanthanoid contraction. 3+2=5

56(B)-11 21 P.T.O.
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33. ($) () 39 Teadl I i ezt ew Fefafega Afufean g
2
Zn (s) + 2Ag* (aq) — ZnZ* (aq) + 2Ag (s)
Hd ddleU .

(1) HH-GT SAFIS KOMcHS AERT 8 ?
(2) WA ¥ foggd 9/ < 918 HHA § ?

(ii) 39 T I IR HITT | S8 Tl § TYH fohU ST TopA
a1t & $eFi o AW faRay | 3+2=5

areran
(@) () F=faRga #t fafeu
(1) SISy =E
(2) TS & [ITA-TTgeH 1 Tgall 9|
(ii) Fr=fafea = afenfya Hifse .

(1) &N

(2) T ST T G Seidl
Tk ohl Ush-Ush 3CTEU] SIfVU | 2+3=5
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33. (a) (i) Depict the galvanic cell in which the reaction
Zm (s) + 2Ag* (aq) — Zn2* (aq) + 2Ag (s)
takes place. Further show :

(1) which of the electrodes is negatively charged ?

(2) the carriers of the current in the cell.

(i1) Define fuel cell. Write two fuels that can be used in
fuel cells. 3+2=5

OR
(b) (i) State the following :
(1) Kohlrausch law
(2) Faraday’s first law of electrolysis
(ii) Define the following :
(1) Corrosion
(2) Primary batteries and secondary batteries

Give one example in each case. 2+3=5



