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e Please check that this question paper contains 15 printed pages.

e Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.
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CHEMISTRY (Theory)

RgRa a7 : 3 av2 STferHaTH 3% : 70

Time allowed : 3 hours Maximum Marks : 70
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AT 3397 :

G) @t geT 7t &

(i) 7 &A1 85 a% 3d TG-ITT J97 8 3R I Jo7 & om0 1 37% & |

(iii) 37 G&IT6 & 10 T TG-ITIT J97 & 3R Je % 97 & [c77 2 37% & |

(iv) 397 G&IT11 @ 22 TF o} TY-I70F 97 & 31K e 397 & 70 3 37 & |

(v) 397 G&IT 23 JoATIIRG J97 & 37K 37% g 4 37% & |

(vi) 39T G&IT 24 @ 26 TH FH-IT0T Jo7 & 3K J 4% J97 & o705 37% 8 |

(vii) II7 FTIHAT &1, @ AT Al FT I B | FopAR] F IGIT F IHFAMT
TEE |

General Instructions :

(i) All questions are compulsory.

(it)  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 carries 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.  (a) GRIT Al (E,), 3R
(b)  3rffsran K fisd St (AG)
T I <h1 IUfeAld k1 =T gHTS g B ? 1

What is the effect of adding a catalyst on
(a)  Activation energy (E,), and

(b)  Gibbs energy (AG) of a reaction ?
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2. 9 31W i g d qifered foram Smar 8, @1 fohH TR o1 hiciiss 9TH Bl @ 2
Teh IS ST | 1

What type of colloid is formed when a solid is dispersed in a liquid ? Give
an example.

3. Ty=fafea =ifies =1 o8 g d.u.d. am fafem 1

©/CH:CH—CH2—OH

Write the IUPAC name of the following compound :

©/CH=CH—CH2—OH

4.  ®g HNO3 G Sg T I hd T S G I AR T BT 3, IHehT
GERSIC 1

Write the formula of the compound of sulphur which is obtained when

conc. HNOg oxidises Sg.

X
X .
5. (jaﬁt O( T T HH-A7 a3 2SS T ISR 8 2 1

X
X
Out of and O/ , which is an example of vinylic halide ?

6. M. WU ARl 1 FAN Ha gu Frefafed & fore g fafa 2
(a) foa(uem-1,2-sT3UHA)shiftRm(I1I) FTEs
(b)  UIREm deTETEgiHAITeIohe (1)

Using IUPAC norms write the formulae for the following :
(a)  Tris(ethane-1,2-diamine)chromium(III) chloride

(b)  Potassium tetrahydroxozincate(II)
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7.  Tfafea S @A mfga HiST 2
(a)  HySy04
(b)  ClF;
Draw the structures of the following :
(a)  HySy0q
(b)  ClF;

8. 39 A 1 AW fafay 8 dmm=a: =t 4 Y fohm Sra1 8 | 39 ¥ *
TS AT g W B ared] Affshast =1 fafay | 2

Write the name of the cell which is generally used in inverters. Write the
reactions taking place at the anode and the cathode of this cell.

9. Ugfm &% 81 g # fhat ts Hifsswd gift Afe I8 woreh-higa o+
(v ¥ #fY. ) Toa | foeecfiohd BIaT 8 2 (Al T WHTY] GWH = 27 g mol 1) 2
Calculate the number of unit cells in 8:1 g of aluminium if it crystallizes
in a face-centred cubic (f.c.c.) structure. (Atomic mass of Al = 27 g mol™1)

10. (a) f=fafed MAfeR w376 7@ GWed % Sgd g¢ %A H Faredq
sifsre -

pShHETd, p-TgerbHia, S
(b) Frfafea i 6 (gareer @R st 1 WM Hd gu) ranfafa

%@E :
CH,=CH, —>— CHy- CH} +H,0 1+1=2
AYAT
FA-2-31Ta I F=faRad o @Y AUl @ o9 Il IcuTal s FEEATS
forfe 1+1=2
(a)  CrOg
(b  SOCl,
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(a)  Arrange the following compounds in the increasing order or tneir
acid strength :

p-cresol, p-nitrophenol, phenol

(b)  Write the mechanism (using curved arrow notation) of the
following reaction :

H,0* .
CHy=CHy —— CH3- CH, + HyO
OR
Write the structures of the products when Butan-2-ol reacts with the
following :
(a)  CrOg
(b)  SOCI,

11. (a)  oT~9 Sreren it shi firgia forfay |
(b) T & fsdor § a3 NaCN st yftrent i foafew |
(¢) W wted faftr o womdt <t s oftreht 8 2 TUTEY 1 U ISR T | 1x3=3

(a)  Write the principle of vapour phase refining.
(b)  Write the role of dilute NaCN in the extraction of silver.

(c) What is the role of collectors in the froth floatation process ? Give
an example of a collector.

12. Trafafaa sfafensti § A, B aur ¢ Al o A fafau - 1éx2=3

NH, /A Br,/ KOH (aq) CHCI, + ale. KOH
(a) CH,;- COOH A B

NaNO,/Cu A Fe/HC1 B CH,COC!/ fridm
A

(b) CcH,N;BF,
Write the structures of compounds A, B and C in the following reactions :

NH,/A  Br,/KOH (ag)  CHC,+ ale KOH

(a) CHg— COOH

NaNO, / Cu Fe/HCI1 CH,COCl1/ pyridine
(b) CGH,N;BF; 2 A =S B —3 2

A
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13. (a) U o fad ffafea sifufsean gt 2

2 Fe3* (aq) + 217 (aq) —— 2 Fe?* (aq) + I, (s)
H 298K AT W E. =0-236V 3 | U Affshan il Aes filss ool

d
uftefera hifste | (feam w2 @ 1 F = 96,500 C mol™?)

(b) e T gifcdes aR & 0-5 UFRR 1 910 2 931 & faw yarfed 2t &,
TR T T fora soierea Jarted & ? (Ram ™ 8 : 1 F=96,500 Cmol™!) 3

(a)  The cell in which the following reaction occurs :

2 Fe3t (aq) + 21 (aq) —> 2 Fe* (aq) + I (s)

[e]

has E_, =0236 V at 298 K. Calculate the standard Gibbs energy
of the cell reaction. (Given : 1 F = 96,500 C mol™ 1)

(b)  How many electrons flow through a metallic wire if a current of
0-5 A is passed for 2 hours ? (Given : 1 F = 96,500 C mol 1)

14. Tfafad & R saE 1x3=3
(a) U o1 UEifeitent S8t |fshamr YT F hidl 2 |
(b) CHgNH,, CcHNH, & gort § 21feeh & gia 2 |

(¢ &MU -NH, T8 ofp Fewes g1 7, T off Ufel Amsgehtn g aose
AT m-Tge el 2t R |
Give reasons for the following :

(a)  Acetylation of aniline reduces its activation effect.

(b)  CH3NH, is more basic than CgH;NH,,.

(c) Although -NH,, is ofp directing group, yet aniline on nitration

gives a significant amount of m-nitroaniline.
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15. fr=fafgd < wro 4qmEu © Ix3=3

(a) AT BITHITH, Yod HIEhRE hl o1 H HH TR gl 7 |
(b)  BASHI 6t ol afed TrAfeuat sirferran FumcHes g1t | |
(©  NyOg, N0l 1&g ik 3l 2 |

Give reasons for the following :

(a)  Red phosphorus is less reactive than white phosphorus.
(b)  Electron gain enthalpies of halogens are largely negative.

(¢) N,Oj is more acidic than NoOs.

16. Tfafad =t aitariva i 1x3=3
(a)  SRUTI STUHTSI
(b)  EehIvl TargH Hfcrstforeh
(c)  wid-37r
Define the following :
(a)  Anionic detergents
(b)  Narrow spectrum antibiotics
(¢)  Antacids

[ N e N aN

17. TAfafad sgaeni &1 Id T o T T Thetehi i HEATY fAfET 1x3=3

(a) UifodaTsHa Fess (PVCO)
(b)  HAATEA-HiHIcSEEE STgA
(0 Sd-N

Write the structures of the monomers used for getting the following
polymers :

(a)  Polyvinyl chloride (PVC)
(b)  Melamine-formaldehyde polymer
(¢) Buna-N
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18.  319enl fefarfiga tfies feg o €

2SHIURH, 2-FHI-2- AR,  1-5IHIU=eH

(a)  Sy\2 AR 4 w8 ferk sTfufshameiiar ik &1 am fafa |

(b)  gav gofes ANk 1 W fotfe |

(¢)  B-Toctam srfufsran o we@ 1fees srfufsramsfiar Afires o1 am fafge | 1x3=3

The following compounds are given to you :

2-Bromopentane, 2-Bromo-2-methylbutane, 1-Bromopentane

(a)  Write the compound which is most reactive towards Sy2 reaction.

(b)  Write the compound which is optically active.

(c) Write the compound which is most reactive towards p-elimination
reaction.

19. 25% faeH & fau e gom wife 1 sAfufsear 20 fide adt & 1 sAfufsean =
75% TU L | ST THF T, IHeh! TET HIC | 3
(feam =1 2 : log 2 = 0-3010, log 3 = 0-4771, log 4 = 0-6021)

A first order reaction takes 20 minutes for 25% decomposition. Calculate
the time when 75% of the reaction will be completed.

(Given : log 2 = 0-3010, log 3 =0-4771, log 4 = 0-6021)

20. ffaflad @ @ g & = -t @ fafe . 1x3=3
(a) wBATTIH HIAsE 3TN TEAR! HIATES
(b)  Thed IR YA (YTESATH)
(c)  THW IcIoT 3T Tommmtt Iesom

T
(a) g9 ! i Sraeen iR gitamer Areem fafey |

(b)  wiifaeh STl SR TEmE ALY & o= Th FHEa faRay |

(¢)  FeClyq Fe(OH), | i M aTcl! TEM( foty 1 4 fafag | 1x3=3
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Write one difference in each of the following :

(a)  Multimolecular colloid and Associated colloid
(b)  Coagulation and Peptization
(c) Homogeneous catalysis and Heterogeneous catalysis
OR
(a)  Write the dispersed phase and dispersion medium of milk.
(b)  Write one similarity between physisorption and chemisorption.

(c) Write the chemical method by which Fe(OH)q sol is prepared from

21. (a) FH [Co(NHy)s (SCN)2* fopet eh 31 werrerean femmar 2 2

(b)  [NiCl,]%" g 8 Fh [Ni(CN),12~ fagaehia 2 | i 2
(Ni T GTATY] ShHTH = 28)

o

(c) T Jashor Ssharehid Hebdl 1 Tl & & STd @ 2 1x3=3

(a) What type of isomerism is shown by the complex
[Co(NHg)5 (SCN)J?* 2

(b)  Why is [NiCl4]2_ paramagnetic while [Ni(CN)4]2_ is diamagnetic ?
(Atomic number of Ni = 28)

(c) Why are low spin tetrahedral complexes rarely observed ?

22. (a) ITARNUG® @i I TR % MR W HEAfIRId 3T Hl Tk

T :
S, e
(b)  AgCl¥ehal g fe@Tar 8 Sefeh NaCl & | RUT §disy |
() Ge®l Al T1Y Sifud 4 W fFm a8 1 3red=rets s=ar 2 2 3

(a)  Based on the nature of intermolecular forces, classify the following
solids :

Benzene, Silver

(b)  AgCl shows Frenkel defect while NaCl does not. Give reason.

(c) What type of semiconductor is formed when Ge is doped with Al ?
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23. Al H TH TUW H FS qAT g SR 3G H GRRE sEe 3N uiiem '
TS A FriH (FEThIY) AT i Iufeyfa oeq & a1g, ®9Tell, SEdl
el H BET, 4 AU I WG H 37 HaS H A AT JIieR Il o6
I H S A h1 e R | 98 Tgd guHEr @ el st 3 e
TR fob 9 =8 IR I QW ¢ b g fornfeli =t defam, fusan, it
3N g oY IU1E A S9 | GUMMETE J Thldd cH 3oTd g hred Sehal ohl
SRl IcAGT T T F® TH W@ faeilid 8 W @r-ueed S %, 99,
TP qered T w1 ey fean | 38 fofw o1 |l wrar-fuan qen feenforn
w@ra foRa |

39 IS I Ted W e, FfaiRad sl & 3T T 4
(a) T g fohd ool (HH-G-HW 1) ol ST 71 &7 ?

(b) AR ¥ SIS T HIAIGIESIH I DIH-HT UTAARUTS Teeh IUFEYT BT B ?

(c) I 6t fgeiareh ¥%=mT % &1 TR fafEu |

@ et foerg faefimt & < sem dfvm |

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, Rupali a Class XII student decided to
make others aware about the adverse effects of these carcinogens in
foods. She consulted the school principal and requested him to instruct
the canteen contractor to stop selling sandwiches, pizzas, burgers and
other bakery products to the students. The principal took an immediate
action and instructed the canteen contractor to replace the bakery
products with some protein and vitamin rich food like fruits, salads,
sprouts, etc. The decision was welcomed by the parents and the students.

After reading the above passage, answer the following questions :
(a)  What are the values (at least two) displayed by Rupali ?

(b)  Which polysaccharide component of carbohydrates is commonly
present in bread ?

(c) Write the two types of secondary structures of proteins.

(d)  Give two examples of water soluble vitamins.
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24. (a) TPE h 10% (W H) Tehd fao=e &1 776 269-15 K2 | I g
STt <1 TemTes 27315 K 8, 1 [hIE o 10% et faerem & faams i

TMUET I |
ﬁ'ﬂT’TﬂT%:

(FhI T HITR geI9H = 342 g mol 1)

(TR T IR GeI0H = 180 g mol 1)

(b) Trfafga ugl = uftnfya $if
(i) Wi (m)

(11) UM A geIHM 3+2=5

HYAT

(a) 30 g I (M =60 g mol™!) I 846 g A | el AT & | AfG 298 K
W Y A I AT I 23-8 mm Hg &, a1 38 faerq & foiw 9@ &
TS e T GHeheld hIfY |

(b)  3Tes foe™a 3R 3FTey faamd & o= @ 31w fafau | 3+2=5

(a) A 10% solution (by mass) of sucrose in water has a freezing point of
269-15 K. Calculate the freezing point of 10% glucose in water if
the freezing point of pure water is 273-15 K.

Given :
(Molar mass of sucrose = 342 g mol 1)
(Molar mass of glucose = 180 g mol 1)
(b)  Define the following terms :
(i)  Molality (m)

(i1) Abnormal molar mass

OR
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(a 30 g of urea M =60 g mol™1) is dissolved in 846 g of water.

Calculate the vapour pressure of water for this solution if vapour

pressure of pure water at 298 K is 23-8 mm Hg.

(b) Write two differences between ideal solutions and non-ideal
solutions.

25. (a) TG AR % Icumal i RaT :

0
i) g + HCN —> ?

COONa
(i) ©/ + NaOH % ?

(a) DIBAL-H
(b) H,0

(b) Frefafea @fifie gt 3 fade $6  fau @wa e g i .
(i) A IR FeA-2-3111
(i) =i A IR T 3+2=5

(i) CHy—CH=CH-CN ?

AT

(a) Tfcfaa & 8 arell sAfufsransti @i ffew .
i) 3 srfufspan
(i) T A=A
(b) TfcRad i 319 feRan g =RON - fohE TR FITARA i
(i) SilEh I § Sifeesrss
(i) UHRIGHN & S5 3T
(i) TIHTEH A & 2-FIgGIFHUSTgh T 2+3=5
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(a)  Write the product(s) in the following reactions :

0
i) g + HCN —> ?

COONa
w O 4 aom S22

(a) DIBAL-H

(i) CH;—CH=CH-CN
(b) H,O

?

(b)  Give simple chemical tests to distinguish between the following

pairs of compounds :
(1) Butanal and Butan-2-one

(ii) Benzoic acid and Phenol

OR

(a)  Write the reactions involved in the following :
(i) Etard reaction

(ii) Stephen reduction

(b)  How will you convert the following in not more than two steps :
(i) Benzoic acid to Benzaldehyde
(i1)  Acetophenone to Benzoic acid

(i1i) Ethanoic acid to 2-Hydroxyethanoic acid
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26. (a) Tr=faRaa & wro dfSe .

(i)  shul GTge IRTGHIT SATFIehL0T STTEATT TR & |
(i) Zn, Cd 3R Hg 7 (g) urqd ¥ |

(i) Mn3*/Mn?* 3@ % faC E° &1 79 Cr3*/Cr?* 1 a1 § g4
A oA (+ 1-57 V) BT 2 |

(b) AAIS I UfFATIS qwl o T & 9 Tsh GAEAT 3 Teh FAR
%@Q | 3+2=5

HAYAT
(a) Trafafaa 3d Soft & dspaur grgeti & H %
Tit* V2* Mn3*, Cré*
(9] SRETe : Ti = 22, V=23, Mn = 25, Cr = 24)
fefafiga o 3w &S
(1)  HH-TT A ST foeraa d ged fYes TRt 8 o 41 ?
(i) HH-HT T JaA ATFHIRTH & 3 =i 2
(iii) SPH-TT I TTE & 3T =41 2

by  Frefofan wieE i

i 2MnO, +16H"+58" ——

(i) KMnO, —2, 3+2=5
(a)  Account for the following :
(i) Transition metals show variable oxidation states.
(i1) Zn, Cd and Hg are soft metals.
(iii) E° value for the Mn3*/Mn?* couple is highly
positive (+ 1-57 V) as compared to Cr3*/Cr?*.

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

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

Ti4+, V2+, Mn3+, CI‘3+

(Atomic numbers : Ti = 22, V = 23, Mn = 25, Cr = 24)
Answer the following :
(i)  Which ion is most stable in an aqueous solution and why ?
(i1) Which ion is a strong oxidising agent and why ?
(i1i) Which ion is colourless and why ?
(b)  Complete the following equations :
i 2MnO, +16H"+58% ——

(i) KMnO, — 18t
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