This question paper consists of 30 questions [Section-A (20) + Section-B (5+5)] and 11 printed
pages.
T IH-T9 § 30 U [@US—3T (20) + WIS (5+5)] a7 11 Ffsd I8 2|

Roll No. Code No.
T e o 49IHIS/
CHEM_ISTRY set/iz | A
(313)
Day and Date of EXamINatiON ......ccoiiiiiiiiiii ettt
(e =1 fem 9 feame)
Signature of Invigilators ) OO PSP TSRO RO PSPURRRTRPRRRURPON
(Frrerent & Teamem)

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 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. 49/HIS/1, Set [A] on the answer-book.

5. (a) 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 you choose 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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CHEMISTRY

LEIPERERIE]
(313)
Time : 3 Hours | [ Maximum Marks : 80
a3 T | [ qUiiek : 80
Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.

(i) Al questions from Section ‘A’ are to be attempted.

(il) Section B’ has two options. Candidates are required to attempt questions
from one option only.
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SECTION-A
Qus-3A

1. Define molar volume of a gas. What is the molar volume of an ideal gas at STP
(273 K, 1 bar)? 1

Th T & AR AF¥dd bl UR9INa HifSE| Tk Ay 79 & AFe 9™ 3R g
(273 K, 1 bar) W HieR A fohad1 gar 27

2. Define Dalton’s law of partial pressure. 1

2leed & e o e h afeymon faifau

3. Differentiate between lyophilic sols and lyophobic sols. 1

st foe o Zaforft foom # 9 Hifm)
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4. What is the relation between the molecular formula of a compound and its
empirical formula? The empirical formula of a compound is CH,O. Find the
molecular formula, if its molecular mass is 180 u.

[ Atomic mass : H=1-0uy, C=12-0u, O=16-0u | 2

T AR o YA IR THeh AU G H F g gar &7 forell iR w1 gemgard
g3 CH,O 2| Afies 1 AEA F1q IS, Al 3qeh1 317 589 180 u ¢

[ @] 5259 : H=1.0u, C=12-0u, 0=16-0u ]

5. Calculate the energy of one photon of ultraviolet light of wavelength 100 nm.
[h=6-626><10_34Js,c=3x108ms_1] 2

100 nm T o ST TR & T Bl hl HeIl Giehield shifsTg |
[ h=6-626x10"3%Js, c=3x108ms™! ]

6. An atom is present in a special type of void surrounded by six neighbours in a
solid having cubic close-packed (ccp) structure. What types of voids are they
and why are they so named? 2

T T T gEFEd (ccp) AT I 3 H RN YR % YA § B UGSl
res § 3fed 21 A Y R TeRR % 2 o 3% U' AW /i fen S 27

7. (a) For a reaction
A+B—>C
the rate law is given as
rate = k[A]? [B]”

What is the order of this reaction?

(b) A first-order reaction is found to have a rate constant, k = 5-5 x 1071471

Calculate the half-life of the reaction. 2
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(%)
A+B —>C
% for ot fem 2

T =Kk[A]?[B]”
Tg i &t hife o= 27

(@) us wom Hie I AN w1 @ O, k=5.5x10"1%s71 21 sfufmn i
14 -311g uReford HiT |

8. With the help of valence bond theory, explain as to why [C0F6]3_ is

paramagnetic, whereas [Co(NH3)6]3Jr is diamagnetic.

[ Atomic number of Co =27 |

TSR AT fgra Sl geEdr ¥ e Fif % #=& [CoFg P~ Iggedhia 7, Sefh
[Co(NH )]*" Slageehia g 21

[ Co @I WA & = 27 |

9. Give reason for each of the following :
(a) *Butan-2-ol is optically inactive.

(b)  Alkynes are acidic in nature.

Frefafiaa g@s &1 wro Gl

() +5YA-2-30Tc YA 3Tl Bl 2|
(W) UewrEd et @ i Bl g
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10. Zinc reacts with hydrochloric acid according to the following chemical
equation :

Zn+2HCl — ZnC12 +H2

If 6:5g of zinc is added to 1L of hydrochloric acid solution containing
3:65 g of HCI per litre, then find—

(o) which is the limiting reagent;
(b) how many moles of Hy will be formed;

(c) how many moles of other substance will remain unconsumed at the end
of the reaction.

[ Atomic mass : H=1-0uy, C1=35-5u, Zn=65-0u | 4

frefaifad Tmafe Tt o STgER S egiadiie ofra o STk & ¢ :

Zn+2HCl — ZnCl, +H,

afg 6:5g W& & 3:65 g U X It TSN 3 ok 1 TR faerm o e
ST 7, @ @ A fh—

(%) 3o wAfufsn § w9 diura i g;
(@) H, & T A =,
() AfufRAT % IW R UETd % foRad Wi sEleRd W SR |

[ TH] 59HE : H=1-0u, C1=35-5u, Zn=65-0u |

11. How are elements categorized in different blocks in the modern periodic table?
Which groups of elements are present in each of these blocks? 4

g 3Ted qroft § awl R TR faie Al W oarlied R T 87 T sl
§ q@l % PH-¥ i Ifed 87
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12. (@) Define van’t Hoff factor.

(b) Calculate the osmotic pressure of a solution prepared by dissolving
0-:025 g of K»,SO4 in 2 L water at 300 K, assuming that the dissolved
K,SO,4 is completely dissociated.

[ R=0-0821 L atm K~ ! mol™!; Molar mass of KySO4=174¢ mol ! ]

(%) o< B® HREH Hl TRATNG FifsTg |

(@) =T wFd gC fk fa@f| K ,S0, qoiaan foaifsia 8, 300 K W 2 L 5 & 0-025 g
K SO, Hid T 9H TC faci &1 We 3@ Jd i |

[ R=0.0821 LatmK ™! mol™}; K 5SO 4 &1 HITK 58WH = 174 g mol ! |

13. (a) Derive a relation among change in internal energy AU, enthalpy change
AH and change in number of moles of gaseous species in a chemical
reaction.

(b) What is Hess’s law of constant heat summation? What is its practical
application in thermodynamics?

(%) Tt ot eAfifean O et St 0 Uiadd AU, T qiEdd AH 3R
et wiiefist o Wil it @ § ufadd & o= gy Sgerm il

(@) 2@ #1 fOR = deq fam @ 37 swmfeh & o fem &1 eefer sggam
ERII S

14. Predict whether it is possible or not to reduce magnesium oxide using carbon at
298 K according to the following reaction :

MgO (s)+ C(s) - Mg(s)+ CO(g)

[ Given : A H°=491-8 kJ mol™}; A.S°=197-67 JK ! mol™! |

wrRe ie for ffafaa sifafsen & IgER 298 K | MgO &1 &eH /1 3T9==A
org ¢ 3teET T

MgO (s)+ C(s) » Mg (s)+ CO(g)

[ fom 2 : ALH°=491.8 kJ mol™; A,.S°=197-67 JK ! mol™! |
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15. (@) What happens, when (i) bauxite and (ii) calamine are subjected to
calcination?

(b) What is lanthanoid contraction and what are its consequences? 4
(%) T & SRA () STFETEe 3R (1) HATHTEA 1 I Bl a7

(@) w9FTee Ugpen 91 § R gk @ R i §?

16. (@) Name the nitrogenous fertilizer having the maximum nitrogen content.
Write its method of preparation giving chemical equation involved.

(b) Give reasons for the following :
(i) Aluminium becomes passive when dipped in conc. HNOgj.

(i) A black mass is formed when conc. H,SO,4 is poured over sugar. 4

(%) wTaElH TGS ATCl ARSSHIRd 3aieh 1 AW d1se| TFeg TaEHs THRT ad
BT 39k oM I Tty fafau)

(@) fFfaftaa & o swror i
(i) |5 HNO5 ¥ gaH W tgfufem fafss 2 smar 21
(i) < W/ AR H,S0, S T T e Fo9HH o4 STl ¢ |

17. (a) Write the IUPAC name of the following compound :
CHj
CH3;—CH—CH—COOH
&

(b) Write the structure of the main product when aniline reacts with
(i) aqueous solution of bromine and (ii) conc. HySOy4.

(c) What are the products of hydrolysis of sucrose? 4
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(%) Tr=fciad s %1 [UPAC ™ fofaT
CHj,
CH3;—CH—CH—COOH
&
(@) g 3 Hi g fafae @ Ufea sfufdn wxar 2 (@) A % S faerm
¥ IR (i) 5 H,S0, T
() HHE % Fc@ FTEA ¥ TH 3IcE T 87

18. (a) Differentiate between intermolecular and intramolecular hydrogen
bonding giving one example of each.

(b) Draw the molecular orbital energy diagram of O, molecule and write its
molecular orbital electronic configuration. Calculate the bond order of O,
molecule and predict its magnetic behaviour.

() T T UH-UHh IAEW A4 FC AR AN FAHIF EEGSH A H UG
HIT |

(@) O, 3 & fou nfiaes wadw Fei-wr o smfaa IS 3R gqen oTfvas wefe
T fomma fafaw) 0, 31 #i stery Fife aiekfora ST qen 3ok gk
@aE H IR i

19. (@) What is electrochemical series? Certain metals A, B, C, D, E, F and
hydrogen have been arranged according to their standard electrode
potentials as given below :

A<B<C<Hyg<D<E<F

All these metals form dipositive ions such as A%*, B?', etc.

(i) Identify the metals having the maximum and minimum reducing
powers.

(i) Identify any two metals which can liberate hydrogen from acids.

(i) Can A reduce the cation of C? Explain.
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(b)  Give reasons for the following :
(i) Activated charcoal is used in gas masks.

(i) Silica gel packed in small cloth bags is kept in the bottles of
medicines. 6

(%) oRA-TEEGE A ®MR? B g A, B, C, D, E, F 3 TEISH A Ik
T e fva % FH § wafer fen T R, s R TR R

A<B<C<Hy<D<E<F
T qeft e fgerTenes oem W A2%Y, B2V zonfs saw
(i) IAH TR FAaw TR Tarar arell G1gati i e i
(ii) Toredl &1 engatt 1 vg=te S Tt B W wregie foreenfua X Tekd & |
(iii) A, C GFRF 1 =T B Hehel 27 AR hifSTT |
(@) fFfafaa & fow R i
(i) WfHRET TR 1 TG T T SR foRe ST #1
(i) Taferr S 1 DR FUSt F It § w@ L AORET A diaal § @@ S 2|

20. Identify the main product formed when propan-1-ol is reacted with SOCI,.
Write the chemical equation involved. Identify the products formed when the
main product formed in the above reaction is reacted with each of the following
reactants and write the chemical equations involved : 6

(a)  Alcoholic solution of KOH

(b) Mg in the presence of dry ether

() Hy in the presence of Ni or Pt

WUH-1-37d hl SOCl, & | AR i W o ael &I 36 Hl T8=THT, 3R

Treg, qEEHE g fafau| Sia 36 ged 3ae & FEfafad ses stfyenes & |
srffsran Y STt 2, @ e foR @ SeT iR wreg qEmEfe gt e fafe

(%) KOH % Ucshiglct foerm
(@) 3 R H sufeafa § Mg
() Ni toEn Pt s 3ufedfa @ Hy
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21.

22.

23.

24.

25.

SECTION-B
|-
OPTION-I
faereu—1

( Environmental Chemistry )

( TaTeri @A )

What is meant by the term ‘biomagnification’

‘Sa-3madq’ g @ F qread 2v

Write any two anthropogenic sources of lead. Mention any two toxic effects of
lead.

e F HE A AMErEd Ja fafen) ok fR @ snfar gvEl = 3gE Aifu

Differentiate between primary and secondary pollutants. Give one example of
each.

TR SR fEdie Uguent § 98 AIfST| T 1 Teh-Teh 3I&TE0T S|

What are greenhouse gases? How do they cause global warming? Mention any
two serious effects of global warming.

Ma-zsa T8 #0873 5 yoR iee o wxdt 27 e o % fR S puvmeEt
1 Fuia Hifsm |

Explain the two types of radiations. Which of these is damaging to human
health and why? Describe any two anthropogenic sources of these radiations.

RN THR & fafeon i =ren FifSu) 70 @ HH-I1 g9 @ & fau afdeit @ 3R
F? T YR & (ARON & fhal a1 THaksdl Al 1 o shifer |
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OPTION-II
IEET |

( Chemistry and Industry )
( @I SR FET )

21. Name a primary petrochemical obtained from reformed naphtha which is used
for the manufacture of synthetic detergents. 1

QAT T @ U B ATl 3| iR UZRERE A A Sdisy Sl Avelftd STuHTSihl o
IeE H T 2

22. What is the characteristic structural unit of azo dyes? Write the name and
structure of one such dye. 2

TSl ek o1 eAT&fiTeh HEHTcHs Uehsh 991 87 UH Ueh Woioh o1 AW 3R G=mT fofiay

23. Differentiate between antipyretics and analgesics. 2

SIETRI 3R ferer # 3= =qreu|

24. List the raw materials used in the manufacture of Portland cement. What is
meant by (a) setting of cement and (b) hardening process? 4

Uee Wit % Icae o fou e yRfeye gl gefeg fifvwl (%) d@imee @
ST AR (W) HSR B ok UHH § T AT B

25. (@) What type of polymer is used for post-operative stitches and for personal
hygiene products? Name any one such polymer. Write its method of
preparation giving chemical equation involved.

(b) Identify the monomers of the following polymer and write their structures.
Write two uses of the polymer :

+NH— (CHy)g —NHCO— (CH )4 —CO-)-. 6

() TorE YFR o agael &1 TR ca-Fihen # 2 3R TS % @@ IaE §
BT B7 38 YHR F FoRl U Sgers 1 AW 9qEy| qrg TEEe @ 39 gy
e faeq i fafa fafau)

(@) TmfaRaq sgas & THas H TEaH HINT TR Ieh! G [IRaT| 36 TgaH o6
3t 3w fafew -
{NH— (CHy)g —NHCO— (CH )4 —CO+,

* ok
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