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- % This paper consists of 8 pgggs. AN [ ] Grade -12 ] Ly
_ % Answer all the questions. - B SE R e e rr S ;
. ; .* Usenfcalcu[ators is not allowed.  JEPEER e e “3”’"i”erm Test PR i )
: i Write: your index number ini the space prowded iri the answer sheet. | " 2019 ~July : Sk
i % Follow the mstmct:ons gwen on the: back of the answer sheetcareﬁﬂly
%%\‘ In each qnestmns Tt 50 plck one: of the ariswer sheet wnh 8 cross (x) in accordance w1th the mstructions glven 1
: : ‘ ‘onthebackoftheanswersheet _' e, Oy i : e B SR F e
: Unwersal gas constant R 8314 Jmiot? K”t N : L
; " Avogadro.constant/N, | =6:022 :{JO23 mof™ -
-Plank?s-constanth—— A_J 63x107 Jﬁ; ' ‘
i ' - Veloeity of light C =3x10°ms§*
P ' "Féraday co‘nstant/F = 96590 Cmg)l‘I ;
R _f The set of quantum number n,l m;, and m, in order to describe thr:: unpaned Valence electron i in the jon-
| Xtof Slxatont - T U T : e e S
Do HIMEZAR T (2)3 1; 1 +1/2 e (3)3 2 1,12
o -(4)3,,233 Mo 5 iy (5)4 i 2 1/2 Tl
2y Whlch of the eleetron geometry of followmg molecule does not match w:th the elactron geomen-y
2 'ofIClg? R P e b v 2 £l _ o bt Py s o
. IF3. ' :‘ (2) SF4 (3) SbFs s e (4)_1_93' : h (5) PCI; -
i @) The IUPAC name, ofCH3~CCI=CH-GH2-CHO i j ; _: b8 ALK i

() 4- chloropent-S-ene—I-al _
@) 4-chloropent-3~eneai L ERE e T '

—(3)- 4~ehloropent 3_enaL_.__._ i %1_--_.,_.‘_‘-_ il s
(4) 4-chloropent-1-al-3-ene : '
- ()] 2-chloropent-2-en-5-al N
(OF ~The correct mcreasmg order of the bond ang!e is, X
4 (@) BRy<SFs <CH S NHi<BeCh .l oo
© (2) CHy<NH;<SFs<BF;<BeCh -
(3)"SFe< CHy<NH3< BF; <BeCl, .-
" (4) SFe<NHs<CH;<BFi<BeCly
' (5) SFc.< BF3<NH3<CH4<BECI;;

(5) What is the de-Broghe wave lengtb of‘ an. electron witha spead equal to l% 1ess of the speed of lnght ?

(1) 245 pm ‘@24mm . (24S5pm (4)2451_1m (5)025pm



=2

(6)

‘(7).

L (8)

Which of the following shows the variation of root mean square velomty of 1 mole of an ideal gas at
constant pressure (d= density of the- gas ) :

(1)_d7 : " (2)d-2" _.'.(3)\/3- (4)\[ - (5)§

Wh:ch of'the followmg statement is true for NO;CI (The skeleton is Cl- N- 0 )
(1) The oxidation state of N is -3

(2) The oxidation state of two O atoms are different

(3) N atom possess SP’ hybnd:zat:on

(4) The bond length of two N- O bonds are the different

(5) All these atoms are in the same plane

-Aztg) +3Byg ——r——> 2ABsg
The above reaction is thermodynam;cal]y spontaneous at 298K, but non spontaneous . at high
temperatures. Which of the following is true about the reaction at 298K?

‘ AG 0 AS
0) + = |

@) . ¥ - +

@) - R : ~

(4) R + ‘ o ] _+ . .

Gy - + e

®

10)

- (DBICL______ (2):Bi(NOy);

The number of stereo isomers shown by alcohol ,with C4H;O molecular formulais,
(1 - (2)3 e @8 (310

The compound which shows all below observations is, : _
e The aqueous solution of the salt forms a black precipitate when bubbling -H,$ gas in an acidic
- medium
©  The cation of the salt form a hydroxide which dissolves in excess NaOH
e Aqueous solution of the salt does not decolorizes H'/ KMnO,, solution but gwes a basic pas with
Al powder and NaOH when heated
(3)-BiNOs) “) Pb(NOs)z (5)-PbNO,),

@

e

Disulphide dlchior:de (5:Ch) is used to vulcamze rubber. SzCiz is made by heatmg Sulphur with chlorine
as follow. .
LT QR Y (not balanced)
The mass of 8,Cl, when 3.84g of S reacts with 5.68g of chlorine is,
(5=32,C1=355) ; - .
1y 2.7 o 2)162 (3) 1‘0.8 LI (4) 8 1 ‘ (5)2.03

Which of the following chemical reactions. corresponds to- the standard enthalpy of formation of ~
Cd(NOs) ? = A

(1) Cd”y +2NOy “'W—'}Cdm Os)ags)

(2) Cdgg) + 2Ny +60ig™"""">" CANOs)§ -

(3) Cdigy + Ny #3035 ——oo 5. CA(NO3)y

(4) Cd*yy +2Nig +60 ~—moee>CANO3)z

(5) Cdggy + 2N +30""""" Cd(NOs)ys




3 ~(]73)

(14)

(15)

+2.67g of trivalent chloride of the element M is dissolved in water and acidified with dilute HNO;. The

mass of the precipitate obtained after adding Fb(NO;); was 8.34g.The relative atomic mass of M is, |
(Pb=207,Cl=35.5) :
(H 1 ’ (2) 14 ' (3)27 (4)31 ; s)y7m

Which of the following statement is false about CH;-(FH-CHtCH&H;
(1) It shows 4 optical isomers. _ _ OH

(2) It shows 2 geometrical isomers. ' .

(3) It turns the colour of the alkaline KMnOj solution in to brown,”
(4) When reacting with Ni/D, it does not form an alkane (D- deuterium) -
(5) Itdissolves in dilute H,S0, 3

Select the reaction which forms a compound with two chiral C atoms.

(1) CHCH =08 oo dBE g

(2) CH;CH =CH, —Con¢ S0y
(3) CHy— CH,~ CH=CH, -1H:80

(4) CH3—CH =CH, HBr
o H3 RzOz.

(16)

(17)

. . 2+ s 4 ¥
(5)-CH3—CH~—C=cH _Hg /dil 180,

u,

A sodium lamp produce energy of 8.0 J per second in 'yellow region (580nm) of'the-visible' light, ow

long the lamp should be light up in order to produce 1x 10% photons? I

mnB o @ (3)36 @43 (5) 45

o

T

Which of the following statement is corrget? .. .. .

(ayHBr can beoxidizedto-Brs by ditate Hz50;
(b) HCI can be oxidized to Cl, by dilute KMnO,
(c) HI can be oxidized to [; by conc H;S0

* (d) HF can be oxidized to F, by K,Cr,0, -

(18)

(a5 @bse 7 "@)e,d T (4').—&5 ' _ -'(S)a,c

When solution X which containing two cations, is acidified with dilute HCI and H,S is passed a
coloured precipitate is obtained. To aqueous solution of X, excess amount of dilute NHsOH 'is

added. A coloured solution is obtained, Possible cations present in X are,

1. Cu* and Pb* (2) Zn* and Ba®* (3) AI* and Zn*
4. Mn®™ and Pb* (5) Fe*' and Pb** ‘
The IUFAC 1 e of Ha[NI(CN)] is,

1. Potasium tetracyanidonickelate[IV]

2. -Potasium tetracyanidonickel[IV]

3. Potassium tetracyanidonickel[0]

4. Potassium tetracyanidonickelate[0]
5. Potassiumietracvanidn nickelate[TV1




(20) 100.0 em” solution was prepared by dissolving 3 33g of CaCly .10Q0.0 cm” of another solution was

prepared by dissolving 4.92g of Na;PO,.The mass of Ca:(POa); that can be obtamed theoretically when
" mixing these 2 solutions is o -
(Ca=40,Cl=355 ,Na=40,P=3]1,0=16)

a. 135 (D27g (3)4.05g 4) 5“4g (5)8.1g

(1) Which of the following is correct for the firsi sicys of i niechianisu of the addition reactlon

‘between CH3CHCH, and HgSO4

(1) CHy—CH=CH, +H®* —050,H__5 CH;——EH ~ CHy + 0S0.H
= 6 - . =
(2) CHy—CH £CH, Ppyé+ fS0H s CHy—CH — CH + 0S03H
' 7 o &2 4 s
(3) CH;—CH =CH, +H * e OSO3H-—-—-> CH3 CHZ - CHZ + 0503H
¥ o CHs
o) CHs"’CH =CH, +H5* — 0501 — \ / \ / . +050,H

A
VNt N L .
(5) CH;~CH=CH, + H®* —0S0;H 5 CH;—CH — CHz + 0SO;H

(22) The conipound that form only one monobromo substituted compound is,

M (CH3);CH _ (2) CHg ~ (3)CHs- Cf‘-l; CH,
- ' .CHs
(4) CHyCH,-CH; (5) None of above

(23) When & dilute NaOH is added drop wise to an aqueous solution of cation Y, a coloured ﬁfécipﬁate is
obtained. The precipitate react readily with atmosphere oxygen to form dark brown-black preclpltate Y
can be .

o i B U I PRI PESGE A A R it T e SOt 6 SR SR L A

(1) Co?* (2) Fe¥* (3) Mn?* (4) Cu™* —(5) Cra*
(24) An oxide of pure X is heated with Hy and passed through a catalyst , in an experiment conducted to find
out the oxide of X, Oxide of X is completely converted to its hydride and water as follows
XaOb + Hg s — XH, + H,0 ( not balanced )

2479 em’ volumie of oxide at 25°C and 1 atm formed 9g water. Released hydride was reacted with dilute o
HC! with 2:1 molar ratio.100cm’ of 1,0 moldm™ HCI was used. The oxide of X is, (The volume of 1 mole -

of oxide at 25°C and 1 atin is 24.79 dm®)

(1) b - @) XOQ-" R (B3 KOy - moms - {AYKO - i (5).X205.

(25) 0.025mol K,COs was added to 25.00cm’® of 4moldm™ HCI solution at room temperature. The
temperature of the solution was observed to increase by 10°C. The specnf’ ic heat capacity of the resulting
sohution is 3000/kg "K' and density is 1000kgm™.

The enthalpy of neutralization per mole of HCI reacted is,

(1) 20 kimol” (@) 6kimol’ (3) 5 kimol
(4) . 15 kimol” (3) 10 kJmol i e it L




v e

(26) The molar fract:on of an aqueous methanol (CH;OH) solutlon is 4/5 The mo]ahty of the solutron is,
(C=12,0=16,H=1) . - '
- (1) 02moldm™® -~ - : @)02molkg’ . (3)9.6 mqlkg"
(4) 138 motkgt‘ Ce “(5)13.8moldm® o

(27) Consider the following statements with regards to decreasing the volume of a gas at constant temperature,
(a) The molar volume of the gas c'iecreases,‘ :
(b) The mean speed of the gas molecules increases.
(e} The distance between gas molecules decreases
() Total collisions in unit volume increases.
Select the correct statemelit,

(1) Oniya - ' ) Onlyaandb . . (3)Onlyabandc
(4) Onlycandd (5)Onlya,cand d g, Co

(28) The mass of a mixture of Na,COs and NaHCO; is 22.0g.When' this mixture reacts with excess HCI,
6.00! of CO; is produced. The temperature m“ the gas is 25°C and the pressure is 0.947 atm .The mass

_ percentage of NayCOs is, :
(1)45% (@)s5% . ,,.._(3_) 6_7% _ _(4) 6{)‘.5% (5)90%

(29) To determme the composition of 105, in a salt solutlon excess amount nt of KI and dilute HgSTh were added
to 100cm® of salt solution, The released I was txtrated with 0.005 mo!dm S,0;% solution and the volume
at the end point was 20 cm’, The composition of 105 in salt so]utton in ppm (M 105" =175gmol ")
(1166 - (2)16.66 . (3)29 11 C (4)34.8 (5)291.11

(30) Wlnch ofthe followmg statement istrue,

(1) The stable oxidation state of Scis+2. ... .

(2) The first ionization energy of" d block elements are hlgher than that of s block elements in -
same period. :

'(3). Accoding to electromc conﬁgurauon of Cu and Cu2+ Cy” is inost.étable in aqueous
‘solution. N .

(4) CrO#*acts-asanoxidizing agent in ‘acidic friediny -~
(5) -The reason for the colour of MnOj” ion ]S the clectron transmon between central manganese
atom and ligand oxides. '




Instiuctions for question no, 31 to 40. _
-For each of the questions 31 to 40, four:esponses (a), (b), (c) and (d) are given. One or more of these is/are
correct. Select the corTect response / responses, In accordmg to instructions given, on your answer sheet,

mark.

( 1) If only (a) and (b) are correc’{

(2) Ifonly (b) and (c) are correct

(3) Ifonly (c)and (d).are correct -

(4) If only (a) and (d) are correct

(5) If any other number or cc_)mbinéﬂ_:idn of response is correct

Summary of above Instruction, -

0 ) e ] @ )

only (2) and |only (b) and |only (c) and|only (a) and | Any other number . or
(b) are correct | (c) are correct (d) are correct | (d) are correct | combination of responses  is
‘ : cotrect

13

(31) Whmh of the fo]iowmg statemenf/s Js/are correct regardmn the - emission spectrum of atomic

Hydrogen ?
(a) Electron transition between 4. ‘and 5% energy levels are corresponding to the lowest ﬁ‘equency of
Paschen series.

(b) H, line represents the lowest fiequency in the v131b]c region,
" (c) The lowest frequency of the e]eciron transition of Blamer series is less than that of iowest

_ - frequency of Lyman series.
" (d) Emission spectrum of' H ccmsmts of main 4 series.

(32) Which of the following 1s/are true about hybnduatmn
(a) The energy of hybrid orbitals are same.
(b) A hybrid orbital can not be overlapped w:th non hybrid orbital,
(c) 7 bonds are formed by lateral overlapping of hybrid orbitals,
(d). - The hybridization of Be atom:in BeCl, and C atom in CyH; is the same.

(33) Which-of the foilowing reacts with BaClys to form a precipitate which dissolves in acidic medium ?
(4) Ca(N()s)z ' (b) KaCO; -(c) Na80; _ (d) NS0y

©(34). Which of the following isfare frue forC,;HgO .

(a) "The total number of isomers are 7

{(b) Number, of optical isomers are 2

(¢) Number of geometrical isomers are 2

"(d) Number of isomers having less than 4 C in the main skeleton are 5

(35) Whach of the followmg statcment/s is/are true?

(@) Cy + COygy———> . 2COy, When the temperature increases the spontaneity of the reactlon
increases.

(b) HCly, _"”"‘_'9}1(9 +Clig Enthaipy change of the reaction is a positive value.

(¢) The first ionization energy of Nay, is required to calculate the value of lattice energy of NaCl,

~ jonic compound.
(d) 2CO + Oy ———> 2COy The spontaneity of the reaction increases at high temperature,

(36) Which of the following compound react/s with tribromoethene to foﬁn an ‘optica!ly active
campound.




(37) Whlch of the f‘oilowmc statement/s is/are true for hydrogen peroxide?
(a) H,0; can act as an acid.and a base as it is emphoteric. — :
(b) The boiling point of H;Oz is higher than that of H;O due to strong inter molecular mteractlons
(¢) H20; can react as an oxidizing agent as well as a reducing agent. :
(@@ Ail bonds in H;O; are polar, 50 H,0, possess d]po!e moment.

(38) Which of the following: is/are false,
(a) The metallic bond strength of Mg is higher than the metal[zc bond strength of Ca.
(b) Lo dissolves in KI better than water.
(c) Covalent compounds do not transmit electricity.
(d) Po]ar:zabxhty is higher in AgCl than Agl

~ (39) Solution P consists of 2 cations and following exporiménts were cartied out to identify the cations.

Experiment Observation
I Dilute NaOH i is added dropwise . -~ . | Non-white - precipitate -is obtained. No change in
' excess addtlon
1. (a)Dilute NH,OH is added dropwise to the '
system observed in experiment(i) = B A ooloured solutlon and a precipitate
(b) The precipitate was f" ltered and formed. z
separated - {c): The preclpitate is whlte n colour

The cations present in the solution Pare, =
(a) Ni** , Mg ¥ B C™,Zn* 1 @) c:u2+ 'Az“ " (d)Ag Baz*

(40) Which of the following ls/arc true for chlorination of CHCh m d:ﬁ'uso sunh ght‘7
(8) This is a electrophilic substitution reaction. . £ .
(b) This is a nucleophile substitution redction, ..
(c) This is-a free radical substitution reaction.
(d) Bonds are subjected to hemolytic cleavage. -

: ol ‘
L,

o Instructions for questlon no. 41 to 50, e

- -In-question-no. 41 to+50 -twa-statements are gwen in respect of each quest:on, o =

From the table given below, seleot the response out of the reSponses (I), (2) ), (4) and (5) that
best fits the two statements and mark appropri at]y on your answer sheet.

Response First statement Second Sfatement
I8 | True - 'I‘ruc, and correotly explams the first statement, 1
(2) True True, but does not expiam the first statement correctly,
3) True False :
4) False True
"~ (5) | False False




First statement

Second staterment -

Charge of the positive rays remains the same

|| 41 | e/m ratio of positive rays does not _
| change according 16 the gas msxde a whatever the gas inside the cathode ray tube.
cathode ray tube. : '
The boiling pomt of NHj is higher than that -
42. of Sng H bonds are present in NH;,
When a mixture of NHyCliq) and NH;OHg, :

43. | added to FeSOyq Fe(OH),will not gt Fe(OH)y dissolves in NH;OH

precipitated, ' ' ~
B ‘.g.~-a.'. R £ t .. . .

,44' Alkynes do not show substitute reactions i Chm%c. er:snf: 'reacf_:xon type of alkyne s
AN e electrophilic addition, :

45. | What ever the temperature the S '
compressibility: factor of He is a{ways hxgher s dgs \_wth‘ very S mall atoms, It possess
fari], = 7 weak London dispersion forces.

< 1 46 Fe™and Cr¥* form coloured preclpnates when | Fe* and Cr* are transition meta] ions with
17 | (NH),S is added. unpaired electrons.
. The functional group of a gwen homologous _ .The physical and chiemical propesties of
: 7 i ?fs,iﬁh,?,,sff]f?‘ﬁ S — -compounds.in-homologous series are same;
The molarity of Mg™ in a 2ppm Mg?* solution - When the mOIarity.inL.‘,reaseskppm levels of e
48. | is greater than the molarity of Na* m a ’lppm e o _
M walntlen: -4 certain cation solution increases o
The standard enthalpy of formation of any ; o,
49'- element at its most stable state is zere* The onthalpy of formslonist Cidinaae) is zero.‘
e Gyt . £ A R CEOML ]
: - Rl
50. | identified by adding Conc HCl to equwolume Cone HCl prodiics {CHCL‘J ca ith Cu* (aq,and

_— i s e .

[NICLJ" gy with Ni* N

- ion SO]LIthl]
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I

o o % o a s -~ Part A~ Structured Fssay
%Answér_aﬂ four questions. (each carries 10 fna;k.g-)-

L () State whethejr.-'t‘"'o-];!kf)wfng Sf&téiﬁje_ﬁt;_af: frﬁe.or false (Reasons are not required)
e L Ionig_;i:op@'rtjésldfﬁé_d is_.'hi‘gh_'er than that of CuCl, 2

¢ )
2 2 Wyies fon polarmolecule; . i ¢ )
" 3. The ost acceptable Lewis strusture for thiocyanate (SCN) is « )y
CrS=CEN = '
4. The boiling point and m_eltiﬁg point of NH; is greater than that of othey - {- 5"
" hydrides of the same group, _ o 5 :
5. 'When an electron is expressed as.quiant'u:m number (3,1, 1,+1/2) it
- may has a dumbbel] shape atomic orbital. - ()
; ‘ ' i o T ;s (Marks 2.0)
(b) P, Q, R are consecutive elements belong to the 1% 20 elements in the periodic table. Their

electro negativities vary as P<Q<R.. Only P exsits as solid sta
P, Q, R bind with hydrogen to from a' compound X | hav’i_ng

te in room temperature,
The skeleton of X is as follows - ... -

Py QR4Hs molecular formula,

1. Idenfify the elements P, Q, R, - . .

------------------------

e T IR ”
ii. Y is the stable anion of X, By using the

skeleton of X and identified elements, draw
..... the stable Lewis structure for Y: L

. dii. Draw 2 other fe’sonance_ structures for Y. (except the structure drawn in part i)

»




() Arvange the following -niu:: in: ‘ra,asmg v!‘df,i of the pmpew (.mmnd i parenthesis, Reasons

Ave 4 RVULLL e s R RAULICU 85 BLVELL oelaw. write
' 2 H R ) g
‘ I P Ti“ AN
- R H H R==H 4
(ii )State following
I. VSEPR pair around atoms
II. Eleciron pair geometry around atoms
III. The shape around atoms :
IV. Hybridization of atoms 3
Given in the table below by con51denng the stable Lew:s structure drawn in part
(i)
. r :
: - ; 5 O Py | Py |
VSEPR around the atorn : ' '
EL Electron pair geometry around the atom I
IIL The shape around the atom :
1V, Hybridization of the atom : ' - :
| X S N R
" v. State whether Patom or P atom in the stable Lewis structure dravn in p part (i)
shows the mghm Plcc*romgatfww (nv;, £eASOBS,
L R I R O L A A IR u”‘--;,,nq R R Y E R R _':-ul\pn ...... T S T E: T
. S R S s S S e emsncea e SR B i - o
i *Mm k36, 0)

agnotrequired. A T B R A )

o [Ni(‘(?()h 1, [ Cu(CN}‘; 1%, [ CoNHs)s]™ (Number of rion pair electrons in the cent al etal
atom) ‘

L T C SRR - SN ————— Sl ]
I MgCh, NaCl, AgCl (boiling point )
Ter e 1..1‘!1:!. 1--n‘ca¢‘|....< FrdsE N s b r v Ay e < Trsserans IEE} Pisnane LR var
1L s, P N (cova]entradms)
L R R T IR A NresaTes { . tedsrerarvrran tetraamrnaan < aEpavay v ass » ‘as
IV.NOy',NO; ,NO; (O-N-0 bond angle )
L e A < T (T T,

(Marks2.0)




2. (2) X isan element belongs to the S block. Foilowmg are some chemical properties shown

by X.
o Show green colour in flame test )
o The hydroxide of X is water soluble and the sulphate of X is unstable,
¢ When heated in air it forms a mixture of three compounds A,BandC,
(i) Identify X.

(ii) Write the electronis oo fizuration of stabls cation of X,

€1eessnnsa R R T fresviEtrEr e TredrstEarAY LA ave R Frartesas Vet e mony AbvE e s e NErsaareiaey PR r

(ifi) Write chemical formulae for A, B and C

A T ereneas N AR B R s R B .
L R i e e RN SR RO e S R R
- nserannramsana A B R R S S SR T o v
(iv) Write down balanced chemical equations related in obtaining A, B and o

(v) Write down balanced chemical equations for following
(1) Thermal dissociation of bicarbonates of X

(II) Thermal dissociation of nitrates of X

write

(I11) Thermal dissojciaﬁon of hydroxides of X
(IV) The reaction between sulphite of X and dilute HC

(vi) Sodium salt of Y anion is added to a solutlon of chloride of X a yeilow prec1p1tate is

obtained. Identify Y.

................... R R

(marks 4.8.)

(b) 15g of a solid sample containing KCIO; , BaCl,, NaOH and a thermally stable inert substance -

was heated to get & constant mass.The volume of gas evolved in this heating was 672 cm at
standard temperature and pressure. The residue after heating was dissolved in 250.0 cm® of water.
' Excess amount of K;S0y is added to 25 :0cm ® of this solution and the rass of the prempltate
obtained was 0.7 g .The filtrate was titrated with 1.5 moldm HClin the presence of
phenolthalein and the volume of the end point was 6.0 cm®
(K=39,Ba=137,0=16,H=1,Cl=355,8=32 Na 23)

() Calculate the mass petcentage of KCIO; in solid sample ?




(i) Ca,lculate the mass of BaClg in the solid sample .

cievaserasenans O R At e et LR
R T L L N AR ] N T RN
R T R I N e R R ] R R TR Brenarsanre .

S S N L L A RN R

fencnpEassuisdnTENES Frestarasscasans Feireeatrsardiirada

2y
T T L R D T T T E T R .

‘ (m) Calculate the mass of i 1nert substance in the sohd sarnpie

. erriens
B T T R e EEPE TR TR R PR O T SRR LS feverrereaasaree ceirenns Neb e ety
B T P P L R L TR R RN R ey sAvewssraenunevetrnineachesdarestineeruiaysanarnntrvdrritisollosenne
S R T R T TR T TR PR TR PR arbrratirrests ET——— srserranraey sersaras

T T L T T LN T e T R TR

eneas
Andtatatasireans B B T LA R AR
...‘.......-.-..un..:._un..uu.......uuu..“nu....uu.....- '
YT TR rrraan Purarasrraaas wraaen Fravaerraiiraan arrrrs . resareen wsrse

3, {4) Explain enthalpy changss by considering given constituents.

Do not
write

(i) Standard enthalpy of atomization of iodine

P R i TR T Y R P R T R P LR L, D R T L R L e AT A LR baad

t

et pd e P AR AR Sr e hnE kg A h hmm s b A EE A LI E B R L PN A Se b B g LEEARE I Na s AR E A A ra fae ke et e s bbb s an i pn ety ]

S S O S L LT T T AL LI

(i} Standard endhalpy of cecond fonization of sodium.

R T TP T T R e R R i

v
TP T B e A

G R T e T A L e A R L b e

3 @ Foliowing are some enthalpy changes for two reactions involve in manufactmmg
: nitric acid, (reacticn (1) and (2) ). Calculate the enthalpy change of the reaction below by
using data given for reaction (1) and (2) and some other reactions.,

NO &gﬁloz(g):frj__mozw....

- Thermo chemical data

2NH33,+ oz(g)-mm- 2NOg +3H0 (g  AHE = -394 kImol” > (1)

=
B
",

Nt Oxg ---»a» NO2g AHR = 33.0 Imol" ——> (2) °
NH3(3) """"""’"‘9 %Nz(g‘) +.3H2(g) ‘ ) ) ﬁHR = 46.0 kde!']

HyO) - > Hztg)"f%omg_) - AHg=242 kymol™

R L TR R T T T R T ]
beserbsssar R AT IR RT AT Ay e T E LR R N P R R R R
I4Bdavanpsacare vl bd P barstatrrobsrninadrbibraaninrnsinanig L N N N 0

Fh bt A i EA RN PRI RN RS EE I b anN IR EEE LT R R sasrer T Y . . Paeregnd
thsrsbasratarraniry saasaians TG F R T AT R T TR R R LR RS LR S R RS S ] sesasnuserriseriaared
Rt e T S s g e L SRS RO MR R R A LR MR A A AR L s e R el S U R St B Gawpaiaaarens
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e R reiaiiresies
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B M P

e R O B Oy S e L T

(if) Find out the entropy changes of following equation using the data given.
o . ) , i
NO (g +3 Ogfg) ————> NOyy .

ASfogg = 210.5 Jmol 'K

g Al : i
A5k 42050 3mor’K
-
Maz(g) 240051’&01 K

R L N A R IR T

sasrrsavsaas R R R R I T

(iv)Deduce by caicuiatxon, whether the above reactton is spontaneous or-not by usmg the

calcnlated values of AH%and AS 9 at 300K.

R TR N B Farrraaas Fatiraunens

Batesihrdtrearrrar bt R T S T

D T B e A S

R L LRI LTS Brtamsarbcatnssanaan tveaes R T Y

R T T T T P S R

(I1T) You have been provided NaOHy , distilled water and 0.1 moldm? and-0.2 moldm™
- HCl solutions and other laboratory equipment. Explain the steps of an experiment to test
the validity of Hess’s law.

L T Y L A R TS D P G

R R R I TR dienarerraae '

---'-'---o-v'----x---q--;u;ln-|~lv-u-a-.u._v..-----u.n--..‘--i-.--

e T Y R N N S R R sasenres R R L A PR,

................ e P PRI

R e R R R P S o

L R A O T PN

R A T N Basrrerssreanan TEtLE BN ER A AR b aaun

S R N T Y LR L R R R --.-I‘-q-ll.-n-vacAn-~..‘ua

R N Y A L R

R T LR N Terrae T T T ST TR,

( Marks 6.0)

B TR T R R U P R




semesave e asiviaping supsaeewieny ¢ Frasssrneiray Bersassuisineribts dreensran Gesesraanine reERiv s
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an 0 02mol of N ; gas and bOlld NH;SH are present in a rigid closed bulb.The pressure-of
the bulb is 0,30 X 10° Paat 27° C . When this bulb is heated to 327°C NH,SH dissociate to
NHi(g) and HzS(g . The final pressure of the sample is 2.5 X 10°Pa .
(H=1,N=14,8=32 )

(i) Caloulate the partial pressure of N ; at 327 s N

(if) Calculate the part:ai pressure of HaS at 327%.

(Marks 4. 0 )

" 4. (3) A;B and C are isomers of an organic compound with chemical formula CgHyg.
Following tests were carried out to identify:the cdmpounds.

A ~ Changes the direction of the plane of the polarized light. vaes wh1te precipitate P
‘when mixing with ammonical AgNOs,

B- When mixing with Hg?"/ dilute HySOy4, product Q is obtmned TUPAC name for Q is
3,3~ dlmeﬂlylbutan-?. one.

—D—When- hydrogenaung with Lindler catalyst, R is obtained, R shows geometrical

isomerism. When R reacts with Brp /CCly, S is obtained. S molecule contains other

substitute gtoups than Br. 7
(i) Identify the compounds A, B and C.

Do not
write




(i) Draw the structures of P, Q and S

, _ ‘ p
B Q . I
B (Marks 3.6
(b) Write the main organic product as X ahd the IUPAC néme as'Y inthe following reaction. .
- >
() N
@  cH—cn, ~ Br/COl, s sefus
’ - = N S
CHy—C— CHy— CHj (Y)
(ii) CH 5~ CH— CH,— CH; Aleoholic KOH
U F
L ]
——ey
o ot P .. oo
N () Cone. H,80, s
(i) CHy —CH,—CH=aH, = (e B 7
X)
| TRTCH gy
1v) CHi==CH —~ CH==C—CH, —
) i 3 A | B
CH; ) SN )

. (Marisz2) |




CNesma o A s

- A

i

R e

)

v CH= CHj

reacts with free radical(® Cl )and propagate to form A as follows. ‘
- (fl
C

~ h | .
CH; —CHj v - A)
B T - 8 o

Write down the mechanism for above reaction,

saraereturiany tetrbrtarssssaan T T T R T N rerrasan .

bt rETse e T r e iR REA R L bR AL Bsvbrieiann Bacrimare eererarrdenens srarsans
B R T R R R A

T RS RS NIES. FRRFRNIE A PR RPSTE R DN PUSoRpe) Py Sty SN 1P S T S PR i

T T L e R L R e R L R e AR AL

(Marks 3.2 )

R
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Umversal gas constant R= 8 3]4 J mot"K"'
P Avagardro constant N 6.022 x 10% mog™!

n

PartB-~ Eassy

Answer fwo quastions only (each cames 15 marks) .

X

5. . (a) Considér thermochemical data. g§verx below.

‘l* Hz(g) e 2 H(g) ﬂHﬁﬂ'l’ 218 klmol‘l
= s Pag) ---——%- F LqJ AH?» +79 kImot”

5 Ola(gy e Clogy AHE = 122 K001 1 e g
Cw »—--;maac@ A &+ TI’YUmni’ ' '

AHE (O~ H ) = 4415 k}mnl‘”1

BHY(C ~ F) = +485 Kjmol™"

ARBIC — 1) = 432 akgmor C . s . ‘ _
1) Ush*.g refevant :csat_a, cah, siuw \Lam:m, l'rnauu e,mm £y of" ,u}icw_irig_c.mnpuunés by mesns’ of thermo

g:hgmicﬂ.i.pyc!e_!érgi‘:,"r_.. AP 2 b g C
DOFChy. v
(D). CHECly, - . CEE R . s o i
(if) When the forrpation enthalpy is a more negatwe vaiuf-, normaﬂy compour:d is ﬂlermodynammally
stable. According 1o this f;om above two _compornds, which compound is riore thermodynamically
p!&blﬂ? : : s - 2,
(i) Bath-CF,Cland- CI—IFZCi gases-are green house ‘gases- and cause cZene Iayerdepletaon If-they-form

“chlorine free radicals as in below reacﬂons cajculate standard forznatmn enthalpy of other haloakane

radical, | : ‘ ‘
i35} CFgCl(s)"——“""—““"—} CFy + ol m

() CHFClg—---—3% CHF;y +Cly

o o

(iv) Higher the negative values of stahdard enthalpy change of aboVe reaction, formatmn of Ci rad:cal is easy,
Cl'radicals cause gzone Iayer dep]ehon Accordmg to this, which gas, either CF;C] or CHF,Cl is more]-

harmful in ozone layer depletion. .- S :
(v) During ozong layer depletion 03@ dessociates as in f‘ol!owmg
Oxg) ~rrrmem———rme> Oztgy + Ol e 4 ;
Considerin g folIowmg thermochemlcal data predlct thc spontanelty of Ihls reactxon at 25°C

.&Hgf (Oxg) = +143 kJmoI"

AIJGf{Ow,) = 429 kJmot’ ‘




He_f (02(5)) = Ok.lmoi“’ V' :

sﬂ (o(g,) = 239 Jmol K"

5 r%, = +=2os Jmor‘ K’
- 5%0x) = -+ 143 Jmol? K’ Nt + SR

. ‘ o e (Marks 8.0)
(b) Aand B bulbs are connected via a tube and 3 tap as-in below in" which’ volume is neghglb]e Bulb A
consists NHj gas and bu!b B conslsts Oz gas 'I'he condatlons of those are given belowin same diagram.

T=27% P T=127°C

P=3x10° pa e “P=1x10%Pa

V=33256 dm’® - ®. i - V=1.6628 din®
fl)Fmdthenumberofmoles of gases meachbu]b e o

(ii) When tap was opened and the system was heateci to, 327”L NH; and 02 £ases reacteci and form NO and

H,0. Once the reaction is over what is the pressue of the systemn at 327°C ?
(iii) If the temperature of the system was reduced to 97°C what i is ihe new pressure
{iv) What are the assumptions used in calculation. S

6. (a) (i) Derive Avagadro law fiom the equa‘hon PV=nRT. . o :
" (b) A-rigid vessel of 4.157 dm® consists 2 mixiuré of NaHCOm aid {N&L;);CO, (snw}mn heating the sojution
to 227°C , two compounds thermally dissociate completaly The presstire of the byattm reached o 6x10°
Pa, Excess amount of HCI is added to the residue obtained after the reactmn and the released gas was
collected at 27°C .The vofume of the gas was 1 6628 dm at 3x103 Pa (The volume of NaHCOs and
~(NH4)2CO3(5)are neg]xglble) & i
(N=14; H=1;0=16,C="12, Na=23)
' (1) Wnte down baianced chemlcal equatxons for all chermcal react:ons

(iii) Caiculate the miass perccntage ef M)}COg in the maxture HEe
(Marks 8.0)
(¢)Write down balanced chemical equations ! for suxtable chenncal reactlons at 298 K
(i) Standard eIectron gammg anthalpy of Bremme AHG =328 kjmol“1
(ii) Standard enthalpy of atomization of Bromine- AHS, = +1‘1_.,Z kfmal~*
{iii) Standard enthalpy of second ionization of caleium AHF; = 1150 kJmpl ™t <.
(iv) Standard enthalpy of formation of Caloiuriy Bromide AH}’":-* —683 kjmol™*

(v). Standard enthalpy of bond dissociation of Brornme AH = +193 kJmol™*"
(vi) Standard enihalpy of afomization of Caléium AR, = 07 Kymol™
(vii) Standard enthalpy of first ionization of Calcium AHJ..-- 590 kJmol™ -
(I1) Caleulate the standa_rd lattice enthalpy of CaBryy by usmg Bntha!py dlagram and using suitable data

given above.
- (Marks 7.0)
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7

(a) (i) Explain how you would prepare an aqueous solution of tetrach}ortdocuprate(ll) by using a copper wire
in the laboratory, What is the colour of the solution? Write the balanced chemieal equations.
(ii) Write down observatlons when the solution obtained in (i) was diluted and H,S is passed through the
" solution. . )
(iii) Explain the observations whien. the solution in (i) was shaken wuh Cu coil when no air is inside the
solution mixture. o :
- (iv)Write down balanced chemical equations'for above steps.
' - (Marks 5.0)

b) CuClg.xHQO is thcrmally d[ssociate in to water vapour, chiorine gas and solid copper(l) chloride. The
mass loss is 59%.
{(Cu-635,C1-355 O""lb H=1 }
(i) Write down balanced chemical equations for above dissociation.
(iiy Caleulate the value of X. ' ' ‘
{ili) Wirite down observations when adding aqueous KI solution to above solution. '
= : (herks 4.6)
(2} X is a coordination compound with moicru!ar mrmula NiCl:H 005 and with an octahedral geometry, X
completely dissolves in water . 2.20 g of X is dissolved in water and dilute HNO; is added to acidify the
solution, When excess amount of AgND; iz added . The mass ot tha prerzpimte obtame4 was 1.435g .

(Ni=5%,0=16,H~1,Ag=108,C=355)

(i} Deduce the chemsum formular of X,
(i) Daw the stricture of the coordination complex of .
(i) Muntion the colour changes when excess amount of NHy solution i added 10 the sclution X.
{+; Wriie down balanced chomisal equation foF abive rerctics i part (1i)

" (Mavks 6.8} .
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‘ : Part C -Essay
Aswer two questions only. Each carries 15 marks. . .

e

8. - (a) Considerthe following sequence of reactions. Write the structures and reagents in blanks .

' CH;é;CiH~CH='CH2 T |
, ; s B :
CH3 s AN A S —
E o D € &
HBr
NI
P , o’ T B, L e . " ‘
‘ T o : : {(Marks 4.8)
L CHy— ?mc':fir-?* CHy~CH;
CHy
.(b) Show how you would carryout the following conversion with minimum steps.
(i) CHy-C=CH @ -—————————3 CHz— CH=CH"‘CH;‘““CH3
N |
(i) CHy~CH==CH; ——————> CH;—CH;— CH; ‘.
{(Note : Do not use catalytic hydrogenation ) f
o | r j
o GCH=CH —CHy ————3 (g ¢ =5k,
Br A
(v) *CHE= CH, —————> CHC—H
' : ‘ (Marks 7.0)

(c) Consider the reaction between of CH;~—CH ==CH,and HBr.
(i) Write down possible products of the reactjon
(ify What is the main product ?




w

'(i'ii)' Write down the mechamsm related to fomiauon of the miain, prorduct-

(V) Explain why the main product is more. {iable to form then the mmor product

(v) [ Idenhfy the nucleophtle of e‘.ectrophﬂa for the reaction

(Il)State whether the above. reaction ise nucleophthc subﬁttutton reactian A ucleophﬂm addxtxon n
reafmon i electroPhch substttution reaction, electrophxhc addltmn remtmn el

; a{ms 32

G el

g

:'P‘ block element in tha permdw tab!e, Y _jen X reacts w:th hot concent“rated NaOH it produces twol . - %

..sa\ts AL Bm Wwhet 'Pb(NOﬂgM is. added 0 aqueous sohmon aw’mte precipmte 35 fwmed When solid B is

: heated a colourless odourless eas C s formed: . :
Reactlon between X and water_ts-a.._Q§spropoﬁinatlon rea.ctton and one pmduet can deco‘.ourise coloured,

_eompounds- ,

(l) \dent\fyX,A,B Cand D P i _

(11} Wﬂta ba!anf‘ed chem!ca\ equations fo; diébrdpﬁﬁibnéﬁeﬁ ':éatlons out of all ahout ebservations '
R ek B et ; : (Marks 4.0)

(b} A sohd sampla was found to pontam 3 water so\ub\e salts, A B a.nd C The ca.tson of these sa‘.ats are sames
_Part of this sampie was dassc!ved in watar, 1o gam dm :-.cﬁutmn S l-nlio%mg 4 tosts Were . carried o for

":uu}ﬁﬂﬁ "!
. To 2 pamon of solution. 3 exwass moum of NaOH deadﬂ?i)@fg}j@aigﬁsrtums the ﬁheﬂﬂtha’iéiﬁt o

P qommﬂ to pitk S coiour }
- @mg,mwni i "l Tk T w s ‘g .
_ To wpcsmon ot solﬁmn b Al mwdar wes sdded fq!ir_;md_ by qma;r; of 5tmr-gr atkall su‘utmn and mixgre .
was heated.The 63 {iberaied tumed Nessler reagent bmwn_m colout. (whan dﬂme Lmd is- added m 2

. portion of 5olsmon S,2 brown ges was not observed)

Egpemments ! “ N ) ‘
BaClaeg W8S & addad 0 anatum pumon oi so'luilo“ 2, A white- prempatata' nas formed and pat of the

"‘premp1tated\ssolvad in dﬂuteHCl i P W , |

: ggr!ment 47 5 P e
Toa portwn of soluhqn S, CaClaea wasradﬁed The formed premp\tate' “was filtered and heated. The.

it does mot change the colom of the acidified 1,Cra01 solution. |-

1he1jated_ gas tumed uﬁrewmr milky and
0} identify the {hree salts io the sohd sample
(i) Write down balancad chamtcal equatnons for observati_ong relat ed to above 4 expm jments

(Marks 45

(c) Bromate is consxdemd as a car cmogemc compo nd~Followmg pro dure was carried out to .daterrﬂine'the_ .

composition of KBrOsina solid sample. 0. Sg of the solid sample Wﬁﬁ]ved -in-100 om® of dilute acid

yith excess amqqﬁt of KB)".'(Fouowmg redox reaction takes place in the reactxon mixture).

- (BrOs - e B and BY' — Br). . ,
; chned BR ‘theii react wwh excess T added to the reactscm mixtura and then ra‘l ased 12 was titrated with|

- 0,05 moldm” Na18105 solution 5 using sxarch as the indicater , The burette reading at the end p
- 2. (l!()s:m5 Calcu\ate the miass. percentags sof KBrO m tha samplq (K— 39, Bf* =30,0- 16)

WW lv""-ﬂlll’*'w-ﬂ m-u Mt Mﬁ‘mﬁl“' u.nwvunlw-*r\
o

e




i L R

o (Marks 6.9

A et s cae e Ry

~ OWervations

-E-ipéﬂx’neht. : b i

10. (a) ‘T;wol aqéous'-sofﬁtiéns-_wgfe fééféd_'Sgpgr_ataly-erTfdfIowing-.eisperimler‘i’té"fbj_}aehi:ifjr X énd Yimeta] cat?éns, '

Y

| Biue precipiate (&Y

Green precipitate (P)

() Adding NaOH

; 1@ -Addinggxcess NH;
. [.$3) Additig Cone HCI
iy A)Adding H,S

- |'Deep Blue precipitate (B)
| Yellow solution O i s
o | Bledkprecipie D), "

I Yellow'stlution

S G
e Gk maphh

A g _Identify'x‘and'}_’éatiqns._ ot A L
- (i) Write éhemic_al' formulas for precipitate A ,D, Pands,
<~ (1) Write chemical formiula complexes BCQandR. o
(i) Name B,C,Q and.R according to. IUPAC romenclature, ~
. (b) 25.00m” of 0.05.moldm™ FeCy(
 unknown. ;An_d the mixture was sufficiently acidified with HzS80, and of 5 cm’® H3PO; wes

Blue solution (Q)

Llack precipitate (5)

y ety Sty g y: (Mtzrks?'.ﬂ T
s was-mixed with 25.00 em® of Fea(C40,); En‘which. the concentration rs -

My

i

added and the-mixtire
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