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

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.

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.

Write your Question Paper Code No. 59/0SS/2, Set— on the Answer-Book.

(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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Time : 3 Hours] [Maximum Marks : 80
g ¢ 3 a9 [qUri : 80
Note : (i)  All questions are compulsory.

(i1)) Marks allotted are indicated against each question.

(iii)) Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C)
and (D), out of which one is 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.

et : () |W weAl & ST QT |

(i) Y® U9 & THY 3Uh 3 I9MY T ¥ |

(i) 99T H@E& 1 ¥ 10 ¥ g 999 ¥ 9 fameq — (A), (B), (C) qur (D) ¥, frH
Y U%h 999 IUgE ¢ | aR( faeedl ¥ ¥ WO IO g U1 U1 Ia-—gRadm
o 99T HEAT % 9 IO e | S5 Taehedl UeAl & fad stfaied wwa e faan
SR |

(iv) afE emasgae® &, a AT oqd &1 JAT B |

1 The shape of the orbital with value / = 0 is : 1
(A) spherical (B) dumb-bell
(C) cloverleaf (D) square planar
[=0% 99 &% T ®H&AH B AHA &
(A) TR (B) =#&
(C) FdEr it (D) =t wHaeE
2  20mL of 0.10 M NaOH is added into 20 mL of 0.10 M HCI. The pH 1

of the solution :
0.10M NaOH &% 20mL @ 0.10M HCl &% 20 mL & femm sar & |

fowas &1 pH Bl —
(A) 5 B) 6
©) 7 D) 8
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3  The standard electrode potential E° for the half reaction are as : 1
Zn2t +2¢” - Zn, E°=-0.76 V
Fe2t +2¢~ —Fe, E°=-041V
The e.m.f. of cell reaction Fe?™ +Zn— Zn2*t +Fe is
arel arfafsparenl & fu e soiade fawe 3@ wa ¥
Zn?t +2e” = Zn, E°=-0.76 V
Fe2t +2¢~ —Fe, E°=-041V

Fet +7Zn — Zn2*t + Fe ¥« oufpar &1 em.f. & :

(A) —035V (B) +0.35V
(C) +1.17V (D) —1.17 V

4  Which one of the following is strongest acid ? 1
frfafgd o § ®F-—d1 gadaq o © 7
(A) HF (B) HCI
(C) HBr (D) HI

5  Which of the following is not coloured ? 1
frefafad & dE-—a1 G978 5 7
(A) Mn3* (B) Cr3*
(C) st (D) Tid"

6  Among the following compounds, the most reactive towards electrophilic 1

nitration is :

(A) Benzoic acid (B) Nitrobenzene
(C) Toluene (D) Benzene

frr=tictiae Al & biF |1 Selerl=Arl TEHRT & o ercdiereh srfHishaneiier & ?
(A) s=igsd e (B) TmEgie=iA

(C) <igs (D) d=iF
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7  The compressibility factor of an ideal gas is : 1

g omeyl T w1 ddEAdr [UE BT o

A) 0 B) 1
<€) 2 (D) 4
8 A cricket ball of 0.5 kg is moving with a velocity of 100 ms~!. 1

The wavelength associated with its motion is :
(given : h=6.6 x 1034 kg m2s1)

0.5 kg @ w& fohthe T 100 ms! &1 & 9@ W & | 3@ A B AR F
G & : h=6.6 x 1034 kg m?s7!)

(A) 1/100 cm (B) 6.6 x1034m
(C) 1.32x103°m (D) 6.6 x1028m
9 At what temperature the volume of a gas would become zero ? 1

fope qOHE W W w1 Ead A s 7

(A) -273.15° C (B) 273°C
(C) 273 K (D) 0°C
10 The quantum number which determines the shape of orbital is : 1
(A) principal (B) azimuthal
(C) magnetic (D) spin

FH G S 6 d@e N SNPfd B U W ¥

(A) g (B) usirgu«
(C) g (D) R
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11 Define standard enthalpy of formation. How is it different from standard 2

enthalpy of reaction ?

AN G99 Il @l aiieqiiyd eifee | g8 Stffshar @ oMo ddel ¥ fhd
g =1 & 7

12 Which one is more stable Li,CO5 or Na,CO5; ? Justify your answer. 2

Li,CO5 81X Nay,CO; ® &9 aiftres il el & 7 3fu 3 o siifacy i |

13 How will you carry out the following conversions : 2
(i) Phenyl magnesium bromide to benzoic acid

(i) Benzene to aniline

f=faiaa ®uiaeon @ o9 fpd W &y 7

(i) T TREE SEEe 9 9SiEge o
(i) s\ ¥ ofvee

14 Name the polymer which is obtained by combination of 2 parts of 2

butadiene and one part of acrylonitrile. Give its two uses.

g R IEEA SR Uh W1 UhEAMEZEd & §ded § 91 d 9gah @l
I AT | 9% Al SHAr diNTY |

15 What are biodegradable polymers ? Give two examples. 2

S Tiihd gt HT Bl & ¢ & Il SIY |
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16

17

18

19

20

Calculate the uncertainty in velocity of a cricket ball of mass 100 g,

its uncertainty in its position is 10719m. (h = 6.6 x 1034 kg m? s 1)

gfy Rufq @ eifymaar 107109m & a 100 g s=mm= &1 fhkbe AT & a1 &
arfifyaaar aftafaa @i | (h = 6.6 x 1034 kg m?2s1)

Write down the differences between rate of reaction and rate constant.

atfsRar & X8R X R & & o fafrad fafaw |

Why are detergents advantageous over soaps ? Why are straight chain

hydrocarbon detergents preferred over branched ?

AT B e SUHSIe dl AW B & ¢ (@ $Eel & egeihled and
TSIl bl ITRA TSIl bl ST9e 3ifueh gd@ar & of ol & ¢

An oxide of Chromium is found to have the following % composition :
68.4% Cr and 31.6% Oxygen. Determine the empirical formula of the

compound.
(Atomic mass of Cr=52gmol! and O =16 gmol)

T hIMIT & Ieass ¥ Efaiad % 9T U™ o o 68.4% Cr @R
31.6% oo | At & qarul g3 S g |
(qeiftas geme ¢ Cr=152 gmol~!, O =16 gmol™!)

Draw the structures of the following :

f=faiag @ 9 emifga eitwg

(i) H,S,0q (i) H,S,05
(i) HOCIO; (iv) XeOF,
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21  Write the names and formulas of A, B, C and D in the following sequential 4

reactions :
3¢l
CHy CHy OH —C 5 A2 ,
—OH
lCa(OH)z
D Light C
%)

frfafaa wfe afiiearett A, B, C ok D & W &k ¥ fafeg :

3ClI
CHy CHyOH —=C 3, A2 , 3
~“OH
l Ca(OH),
D PR -
07
22 (a) Complete and balance the following chemical equations : 4

) CrzOg_ (aq) + H,S(g) + H* (aq) >

(i) MnO, (s)+KOH(aq)+ 0O, —

(b) Transition elements exhibit variable oxidation states ? Explain, why ?

(a) Preaffed TamfeE el & @ Td g B
(i) Cr03~ (aq)+H,S(g)+ H" (aq) >
(i) MnO, (s)+KOH(aq)+ 0, —

(b) HeHH e Uil SATRIHTOT AT Yedia b € | eared i, il ¢
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23 Explain the following name reactions :
(i) Hell-Volhard-Zelinsky reaction.
(i1)) Wolff-Kishner reduction.
Write chemical equations involved.
Preffaa Afr ofBrTel &1 =men @
(i) TE—BIEE—Sifdw@n arfufear
(i) geb—TopeX oroaa aiffmar
Il ARG gHmn B fatae |

24 (a) The initial concentration of N,Os in the following first order
reaction

N, 05 (g) = 2NO, (g) + %Oz (¢)

was 1.24 x 102 mol L-! at 318 K. The concentration of N,Os after
60 minutes was 0.2 x 102 mol L~!. Calculate the rate constant of the
reaction at 318 K.

(b) The pH of a sample of rain water at 25°C is 5. Find the concentration
of hydronium ion in it.

(a) Tfafaa wom @ife afafear & N,Os @ 318 K X yrfwas @isa
1.24 x 102 mol L1 &t

N,05(2) > 2N0, (2) + 30, (¢

60 fre &% a8 N,O @ @iEar 0.2 x 1072 mol L1 & 1 318 K wx arfwfsman
&l X fedie ieiad iy |

(b) 25°C X guf & W@ & A &I pH 5 ¥ | 3oF TEIICET omaT &I digadr
A DI |
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25 (a) The heat evolved in the combustion of glucose is as shown in the 4

following equation
CeH0g (5) + 60, (g) = 6CO, (g) + 6H,0(/) AH = — 2840 kJ

How much energy will be required for production of 1.08 g of

glucose ?
(b) Calculate the enthalpy change in the reaction

at 298 K. Given that enthalpy of formation for NH;(g) and
H,O(l) are —46.0 kJ and -286.0 kJ mol~! respectively.

(a) "gBE b IJ|/A ¥ IO ol [EaRgd g ¥ & 1 T

CeH| 0 (s) + 60, (g) = 6CO, (g) + 6H,O(7) AH =—2840 kJ

1.08 ¢ HE & IUEA & g feait Hoi @l omasdhar er ?
(b) 298 K wx &t ¢ arfufpar & T¥edr uftedw uftefad @ifeg |

4NH; (g) +30, (g) = 2N, (g) + 6H,O(7)

NH;(g) 3iX H,O () & d@wed T9edl swust —46.0 kI iR
—286.0 kI mol™! & |

26 A solution of sucrose (molar mass 342 g mol™!) is prepared by dissolving 4

68.4 g in 1000 g of water. Find :

(i) Boiling point of solution

(ii) Freezing point of solution.

(For water K, =0.52 km™! and K;=1.86km™)

68.4 g ghlal (M@ F@™E 342 gmol!) & 1000 ¢ 51 & faoa ot faeaw
T T | 39 fawas @ (1) FEude (i) fRHie st sig |

(e & fw K, =0.52km™! &fw Ky=1.86 km™!)
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27 (a) Although C-O bond is polar but CO, has zero dipole moment.
Why ?

(b) According to VSEPR model what is the expected shape of
molecules and arrangement of electron pairs of AX; and AX( type
of molecules.

(c) Name the factors which increase the covalent character of an ionic
bond.

(a3 @&l C-O oy ga =i & @it CO, &1 fgga omgel = &ar & |
w7

(b) drwmsdrem fagid & ogaR AX; iR AX, orelf & ol ot aez
g Rl F1 B 7

(c) T BR&I & 19 gagd W {5 ol ondy ¥ weHdSie o€y & @
@ ghg HW & |

28 (a) Identify A, B, C and D and write their names.

(i) CH3(CH,), CHO % (A)
CH,0H
(i) H4C COOCOCH, + _Pyidine . oy COOH +(B)
%
(iii) +H;CCOCl - (C)

H,0, /OH™

(iv) (CH; CH, CH2)3 B B(OH), + (D)

(b) Chlorobenzene is extremely less reactive towards a nucleophilic
substitution reaction. Give two reasons for the same.
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(a)

(b)

29 (a)

(b)

(c)

(a)

(b)

(c)

A, B, C 3k D &I Ygg™ @*ifvly &R S99 faRgu |

() CHy(CH,), cHO — /M, (y)

HCI, H,0
(I:HZOH
(i) H4C COOCOCH; +© _ e, CH; COOH + (B)
g
(iii) +H;3CCOCl - (C)
H,0, [OH~

(iv) (CH;CH,CH,), B

FARISAM AR Tfrema arfafhar & wiq orcfus &9 efufpaneia s
T 18P A B AT |

B(OH), +(D)

What is the effect of common ions on the dissociation of weak
acids and weak bases ? Define pH of a solution.

What is the relationship between molar conductivity and conductivity.
Derive the unit of A .

What is amphiprotic species ? Name the amphiprotic species in the
given reaction :

HCO3 (aq) + OH™ (aq) = CO3 ™ (aq) + H,0 (/)

H,COj3(aq) + CN™ (aq) = HCO3 (aq) + HCN (aq)

@ o SR gNW ARl % (9 U SHSEHl d YW R Bl & 7
foere @ pH @1 afsmfg &g |

W AEAl 8fY AWhRal § d wEY Bl 8 | A @ 3HE FAA
BT |

SIS WES 1 B & 7 & g SATHEhATe W WA W
B YN

HCO (aq) + OH™ (aq) = CO3 ™ (aq) + H,0(1)

H,CO5(aq) + CN~ (aq) = HCOj (aq) + HCN (aq)
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30 (a) Write the state of hybridization, the shape and magnetic behaviour 6

of the following complexes :

. 2— .. . 2—
(i) [cocl] (i) [Ni(CN), |
(b) Draw the geometrical isomers of [Cr(en)z C12]+ complex.

(c) Write the IUPAC name of [Cr(Hzo)2 (C204)2}_.
(a) TrAaRId SPHal DI FHIT AT, P R JEhd FdeR faray :

@ [cocl, T~ (ii) [Ni(CN)4]2_
(b) [Cr(en), c12]Jr g & SOMAE gEEFEl B igd BT |

(c) [Cr(Hzo)Z(C204)2T Hgpel B WU Tm fafaw |
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