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Answer all the questions.

Use of calculators is not altowed. :
. Write your index number in the space provided in the answer sheet.

Follow the instructions given on the back of the answer sheet carefully,

In each questions 1to 50, pick one of the answer sheet wnh 2 cross (x) in accordance with the instructions given on

the back of the answer sheet
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Universal gas constant, R =834 Jmol" K™Y ..~
- Avogadro constant Np = 6.022 x 10 mo~

Plank’s constant h ' = 6.626 x 10 I

Veloacity of fight C = 3% 10° ms™ :

(1) The mass of one atom of *20X is ' A - ‘
(1) 1.7x10% kg : 2).% 0><mz*‘ kg @ 2.0 x10%kg -
#) 05kg _ (5) 1.2 %107 kg ¥ -

£ L ..
- (2). The correct arrangsmem of ascending order of the sscond Jomzatmn energy of Al, Si, P, Sand Clis,
" (1) Al<P<Si<§<Cl (2) CleS<P<Si<Al . (3) Si<AKP<S<CL

{4y Al<Si<8<P<(l .- (5) AlkP«S<8i<C] '

3 Elemem does not that form an jonic hydnde with Hg ges is,
(1) L @) Be . (3) Na (4) Ca v 5) K

@) Two molecules of He and O, are moving at high speed The speed of He is 4 times hlgher than the speed
of O,. The ratio of wavelengths of He and O is, {O=16, He=4) _
(3 g @) 21 3 12 - L4 34 (5) 43

() se]gnt the correct ent&al_py change and the symbol,
(1) ‘Hag = 2Hg 5 AHGemcus ey |
@) Ayt aq—A 5 AHYG e gy
() Nag —Nafy+e; M5 i
(4) Hay +'1’ Or9 '-—iH-&;O(g} ; &Hg(ﬂzc(g)) ,
(5) Keay ~—>K(g) AHatm(K{s))

(6} Mass percentag: of HCE in an aqueous conc HC{ solution is 36%. Thé mass of HCL in IOO;, of thls

solution is,

) 502¢ () S6255 - @) g . @) 5450 '(5) 102.8g




- {1 Whmh of the followmg statement is incorrect about basmlfy of 5 block compounds‘T'

E e}

(7)  The mass ratio of SO, and CH4 gases in & gas cylmder 512

. The relationship of partial pressures of two
gases is, -(8=32, 0=16, C=12, H=1) s -

(‘) F;ggz = PcH‘ oy A (2) P502=2PCH4 - - 7. ‘. 5 (3) PSUguILPCHq
{4} Pso,=6Pchy .« .- (5) P éoz = 3ch4‘ Ly

{8) Which of the following sta'fement |s mcorrect"

(1)- Standard entiu y vaiue of H ion oi lmo;dm ls cnnsndered to be zero at standard state.
(2) The properties that depend upon ths amount of matter are named as cxtenswe pmpemes
(3) The enthalpy change of a reaction is not mdependent of pressure.

(4) The enthalpy change that oceur when I mol of ions under the standard state changas in to the

solution form in the presence of an excess amount of water is called standard enthalpy of
hydration. ’

_,_- ' (3) Entropy is an examplc for a state ﬁ.mction

(%) The density of 13.4 mcldm ammonia sotution .is 0. 9! g em” The composatmn of the solution in
mol kg™ (N=14, H=1) : \ : E
Sy 196 (2) 098 @rne @eE ) 2
(10) The ratio of the root mean square speed of He and the root mean squa.re speed of CH,; is at same
temperature {He-4 C~1?. H-1)

1y 1:4 A B (3) 12 (4) 41 (5) 1:8

(1) All hydmxudss of ailgah’ne metals are strongly basic.
(2) All oxides of alkalme earth metals are basic,
(3) Al carbonates of. aﬁ&alme metals are basic.
(4) All carbonates of alkaline metals react with dilute acids to form CO; gas.
. (5) All hydroxides, of alkaline metals react with ammonium salts to gwe a-gas which turns: red litmus in
~ to blue, o ‘5 e _
(12) The ratio of MgCD; and CaCOs in a dolomite sample is 1:1. $iO;-Temains as an imputity. 2.0g of this

- sample is heated until to get a constant weight pf 1.12g. The percentage of SiQ, in the sample is,
(Ca=40, Mg =24, §i=28, O=16)

(1) 5% @) 6.5% e 69% OEE () 8%
(13) Which of the following molecule is non polar'? _ R . .
(1) S0.C8, . (2) CHyCH, 3y XeF;_\ \ @ 1F - (5) SF4

(14). 4 dm’ volume of hydrogsn gas coniainer af 2% 10°-Nin? s cormested with 2 dm’ volume 6f nitrogen gas
container at 3%10° Nm™ pressure. The total pressure of the gas mixture is (No temperature change after
mixing and gases are not reactmg each other) (N'“M H=1):

(1) 2.5%10° Nm2 () 2.8x10° Nm? @) 3.0x105Nm'21
(4) 3.2x10°Nm™ ) 43%10° qu '

(1 5) The substance which produce two products when heatmg s

(1) NasCO; () NaHCO, () NaNOy
(4) Na©O©' - ‘ - (S)NaaSOx SR




. {16) The combustion enthaipy for the following reaction at 298 K-is: ,
© . CaHy(g) +50x(g) - 3COLg) + A4H,0(0) '

AHZ(CO:(g).  =-393 kJ moC™

AHP(RO(D) . ==286 k) mot”

AHA(CHg (D) =477 ki mor” | |
() Ts6kimot @) ~2246kmot* Y - (3) ~2390 kimot”
(4) 756 kimo(™ = © (5) 2246 klmolt . * L ‘

(17) ' 2.68%107 moles of 47* is présent in a cerfain sofutnon 1.61 x107 mo]es of KMnO,4 s needed to oxidise
' this fon to A03 The oxidation state of the cation s, '

w1 @2 @3 - @ (5) 5

(18) Which of the fo!lowmg is true for Bet,
{1} An fonic compound.
(2) The oxidation state of 1 s+l
(3) Form Be(OH); and water when react with water.
{4) Form a:monemer in sofid state. ‘
' (5) Hybr:d:zatlon of Be i 13 sp. -

'('19) A product formed when heating crystalline samp!e of (N}-h)gCrzO? rapidly, . _
M NH;CE) - (AND(R). . B) CrzOs(s) (4) CrOs(s) (3y NO(g)

(20) 250cm’ of 0.0001mof dm™ an*’soiutmn should be prepared by using a bottle contammg ZnSO., and
‘labelled as 32]'[804 8H,0. The mass of the salt that should be weighted is, ) ‘
(H=1,0=16,8=32 ,Zn= 65.3) #z

()622mg @) 522mg . (3)4T8'mg (4 398mg (5) 1.59 mg
(21)" Which of the following reaction/s shows/show ir;créase in entropy? '
. (a) 2 NHy(g) +3C0(g) — Nyfg) + 6HCU()

(b) KCLOs) = KCi(s) +20(g)

(c) 3Mp(s) + Na(g) — MgsNy(s) L L -

(d) CO(g) + H20(g) = COy(g)+ Hy(g)
(1) Onlya | @onyb ¢ (3)Ouye
(4} Only a and b - (5) On}y a,bandd

(22) Oxxdatlon state of Sm and Sz of" the followmg molecule is,

-
*?“f{l)#
I

(1) 46,0 (2) +4,0 . 3y +6.2 . . (4) +4,2

2% $500em” of gas A at 1000mmHg’ pressure dnd 500cm’ of gas B at 2000mmHg pressure are introduced 10 a
- vessel of 3{ volume at same temperature. The final pressure of the vessel is.
(1) 300 mmHg - "(2) 650 mmHg (3) 1500 mmHg _ (4) 3000 mmHg  (5) 5000 mntlg




(24) Which of the following is true about 2" group elements in the periodic table?

(1) All chlorides are fonic. IR o o | .
{2) Thermal stability of catbonates decrease down the group. '

{3) Water solubility of hydroxides increase down the group,

(4) Formed bicarbonates can be obtained in solid state. '

(5) Metallic nitrite and oxygen are formed by thermal decomposition of metallic nitrates.

(25) The mass of solid residue when 2.68 g of Na;C;O4 so!utlon reacts with excess amount of KMnCL; so!utlon
at basic medium, (Mp=55,0= 36, C=12, Na—- 23) -

) 10g @ tizg @) 1i6g (4) 26lg (5) 1.74 g

(26) Certain reactlcm is spontaneous at 298 K and 80 kPa pressure. The reaction is nonspontaneous at high
temperature and same pressurc Which of follow;ng is true?

AG " AH. AS
@ - ~
{(b) L - + +
NG o +
G i W . B E o
(1) Onlya (2) Only b : (3) Only d
(4) Onlyaandd (5) Only bandd :

{27} The composition of 0, of an aqueous solution is 7 .8ppm at room temperatﬁre 0O, should be removed from |
this solution and O, can he removed by adding Na;SOs(aq) and reaction is given below. (Na=23, 8=32,
0=16)

“NgzS0s(aq) + Oy(ag) ~——— Na,SO4(aq) (Not balanced) 7
~ The amount of Na, SO, formed when removing O, from 8.0 nf_l3 water sample, using Nay 80; is,

.+ (Na=23, $=32 , 0=16) _
(M 1559g . (2) 1758g (3) 2009 g @) 311.9g (5553808

(28) The correct descending order of the solubility of fcllowmg salts is,
(1) BaSO4> SrS0,> CaSO> MgS04
(2) BaSQO;> CaSO;> MgS0z> BeSO;.
(3) Ba(OH)> Mg(OH);> Ca(OH),;> Be(OH),
(4) Ba(OH),> Ca(OH),> Mg(OH);> Be(OH),
(5) BaSOy> MgS0;> CaSOy> BeSO;

(29) 40% (wiw) of propane Is present in & mixture of ﬁropane (CsHg) and butane (CqHio). When the gas
mixture is compressed fo 1x10° New? pressure, the partial pressures of propane and butane are,
=1 NmhH C=12,H=] : _

(1)34and53 . (2).3.4and 5.6 . (3) 4.5 nd 62
4)4.7and 64 (5)48and 7.2 ' :

" (30). The correct ascending order of atomic radius of N, O, F, Siand Clis,

(1) F<O<Si<N<C @) F<O<N<CL<Si . (3) F<N<O<Si<Cr
(4) N<O<F<8i<Ct . (5 F<O<N<8i<Ci




"

e Imstructions for question no. 31 to 40,
For each of the questmn 31 to 40, four résponses {a), (b). (c) and (d) are given. One or mare of these isfare
correct, Select the cotrect response / responses in according to instructions given, an your answer sheet,
mark, ‘

(1) Ifonly (a)and(b) are porrect

"(2) Ifpnly (b)and (c) are correct

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

{(4) IFonly (a)and (d) are correct

(5) If any other number or combination of response is correct

Summary of above instruction,

w1 ® ©) @ )

only {(a) and jonly (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 s
1 : ‘ correct

(51) Which of the following statement/s is/ate true about correct procedure when measuring the volume using
a burette. '
(a) The tip of the burette shou}d be immersed in the requlred solut;on when adjusting tha level of the
liquid to "0" mark. :
" (b) The burette should be washed only with distifled water bsfore use.
(c) The air bubbles inthe liquid present inside the bu_;ette should be removed before adjusting the level

~ ofthe liquid to "0" mark.
(d) Itis not necessary to coingide the top !evel of the liquid to "0" mark always, before use.

(32) Compound/s which could be formed when a piece of Na is exposed to air?
(2) Na; O . - {b) Nay0, (¢) Ny N _ (d) Na; COy

(33) ‘Which of the following statement/s is /are true regarding the nature of the bond and the structure of ice?
(2) H;0 molecules do not have kinetic energy
(h} Bonds between two Hy0O molecules are dlpole~dipoie interactions.
(c) The bond formed between O and H present inside the H,0O molecule isa H bond.
(d) O-H bond present inside a H,O molecule is broken whén iﬁ.e get liquefied,

(34) Tbé'correc't arrangement/s of the increasing order of bond angle is/ are,
(5} COB“ < 504* <‘ NO;T ' ) . (b) PC},a < BCl; <SC£2 )
(¢) Ho0 < CHy < 50, .(d) H30 < NO; < NO3

B (35) Which of'the following statement/s is /are incorrect regarding PV ="~1~1"nh.'t’l‘E equation.

(a} Pressure of a gas is proportmnal to number of molecules present in unit volume at constant
tempm'ature '

. (b) Mass of the gas can be obtained by mN )

{c) C%is the ropt mean square speed of the molecules of the gas.

@ Total kinetio energy of molecules of the gas is equal to multiplication of PV.

{36) Concentration of an aqueous CaSQ0, solution is 1X| 0" motdm™. Correct statement/s about the solution

isfare. (Ca=40-.5=32_ 0=16)




(a) CDHCEﬂtratloﬂ of the CaSO, solution is 40.0ppm
(b) concentration of the SOZ ~solution is 96.0ppm }
(c} cancentration of the Ca“ solution is 40.0ppm

(d) The mass of‘CaSO4 in 1dm” ? of the solution is 136 Og

(37) Which of the following statement/s is fare ipcorrect <
(a) Thehizhest third i_en‘i:at&cn u!t}_ialpy in second period is for Be.
(b) Redii of Rb™ is greater than the radii of Spet
(c) All hydroxides which are formed by group.one elements are thermally stable,
(d) All nitrides which are formed by first group metals are unstable.

(38) Which of the following sfatemqnt/s is/are frue about the compound formed by X in whié:h atomic number
- 'is33, reacting with hydrogen. | ;
| {a) It has formulae XH, - ]
(b) It's electron pair geometry is pyramidal.
(©) It's non polar
(d) It's melting point s less than the melting point of NH

.- (39) ‘Which of the following staternent/s is /are correct,

(2) AS ofa spontaneous reaction always has a positive value i

(b) Rate of'a reaction increases when enthalpy diﬁ’erence of areaction has a ncgatwe value.

(e} For an equilibrium reaction AG =0,

(d) When considering the forward reaction of an equmbnum reactron under constant temperature, it’s
AH and as could be same. . - :

(40) Which of the followmg statement/s is /are true?
{a) Electrons have particle nature as well as wave characteristics,
(b) Weightofa proton is less than that of & neutron.
" (c) Ineveryion there is at least one electron. .
(d} 3 types of subatomic parttcles proton, ¢ electron and neutron are presant in every atom,

- Instructions for questmn no. 41 to 59 :
In question no, 41 to 50, two statements are gwen in respect of cach quest:on

From the table given below, selcct the response out of the responses (1), (2), (3} (4) and (5) that
© best fits the two statements and mark appropnatiy on your answer sheet

Response First statement Second Statement
(M Trae | True, and correctly explains the first statement.
’ @) | True ' True, but does not explam the ﬁrst statement correctly.
(3) | True False
(4) . | False -1 True
(5} | False | False




- First statement . Second Statement

The electron transition from third energy level
to second energy level represented the H 4 line of
the hydrogen emission spectrum.

E S Hj line has the highest wavelength of the-
visible region of Hydrogen emission, spectrumt.

43, | The spontaneity of a reaction can be increased | When heating randomness of a system
* | by heating a chemical system, - _ - | increases,

43, | : G o - The electron geomeny of 61—12(:45 and CHCE,

R S 7
The shapes of CH_;Q%‘. and CHCE; are same, _\ s % c: es are s i

| o e o The electronegativity difference between the
44, | The basicity of 1% group hydroxides increases metal and O (M-OH) of hydroxi des of first

th :
AN N, group increases down the group |
45, | KMnO, aqueous solution act as an oxidising | The O}Cid izing ability of KMnO; depends on the
agent in both basic #nd acidic medium, - medium.
= T Sy ' N atom of NH; exists in the lowest oxtdatson
46, | 'NH; does not act as an oxidizing agent. | state.

Both Liand Mg form mtndeq when reacting wrth The strength of metallic lattice of Li and Mg are

47. nitrogen gas. . same.
The density ratlo of . gas at it Same numbers of molecules are present in same
48, pressure volume of gases in same temperature and
: temperature does not depend on’pressure. | pressure. :
‘ ¥ v > ] % & . . J
sl o : : ‘ - There are corrections included in Vander Waals
49, Tt gascy o riot ohey Vandor Waale equation for real gases when they deviate from

equation. ideal conditions.

| CI*, Ctand CL~ species always have same

+ - - X . -
50, | Cl¥,Ctand 0L are 1soprot9mc species. number of neutrons.
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Part A - Stractured Essay (Pages 02 -07) For Examiner's Use only
*Use of calculators is not allowed. | Part Q. NO. Marks
*  Answer all the questions. 1
% Write your answer in the space provided below each A I 3
question,
¢ Please note that the space provided is sufficient for the answer and 3
that extensive answers are not expected. -
5
Alkyl groups are represented in & condensed manner.
. - B
H H 6
ol
eg H~—C—C-— may be shownas CH; CHy— 7
|
H H
Part-B Essay .(Pé'ges 8-9) “ '
i 13
| *  Answer all questions.
| )
' # At the end of the time allocated for this paper, bind the !
answers together 50 that part A is on top and hand them over [
to the supervisor. :
# You are permitted to remove only Part B of the question ‘
paper from the Examination Hall. '
' o Final Marks
Universal gas constant R =8314 Jmof K™ .
Avogadroconstant Np = 6.022x 10% mot™
In numbers
Plank’s constant h = 6.626x 107Js OO s
' : In Letters
Velocity of light ~ C =3%xi0*ms™ ,
= 96500 €-motL—-{~

Faraday constani  F




Part A - Structured Essay
3% Answer all questions. Each carries 10 marks.

1. (a) AB,C, D, E F and- G are seven consecutive elements which belong to the 8 and P
blocks of the perfodic table. Out of these two or more élements are in gaseous state, Their
principle quantum numbers show consecutive numbers. The highest e ectmnegativity is
shown by element D and the minimum first ionisation energy is shown by element F.

) Write down chemical symbo)s for elements A to G.

B s e B- s e s
DY siiisnit sonnmenanandsiinn ey L Fisd i v msnenmes
3 G covsvesey i R

(iiy Answer following by using real chemical symbols for above elements,

(a) The element which has the highest first ionization energy

(b) The e]emenf { elements show allotropes

-(¢) The element / elements which show the highest number of variable oxidation states.

L T e T R e T T P R R R T L LT P

(d) The element which has the lowest electronegativity
(&) The elé;ment which haé the highest‘atomié radius

(ifiy (a) Write the chemical formula using real elements for the compound which is formed by
e!emsnts G and C. -

T N B TP L L PP R L T T T L PP P PRI T P

(b) Name the type of lattice praéent in the above compound.

: (3.2 marks)
(b) Answer following questions using the foliowing skeleton A. :
H .
A H- l‘-L [ R X
N -
H H. X

P, Q, R and X are not real symbols of elements and their principle quentum number is the
same. P, Q, R and X could be same atoms or not. The glectronegativity of element X is
hlgher than the electronegativity of R.

The hybridization and shapes around P, Q, R elements are as follows.

atom’ 4 - Q . R
hybridization sp - sp sp°
shape Tetrahedral Pyramidal -. | Trigonal planer




' (i) Identify eleméﬁts f‘or‘P. Q. R and X.
: ) S b : s ST
Rt B irigmened T B SR, -

"(iiy Draw tiie most acceptable Lewis structure for above skeléton »_w'th real syinbols.

(iif) Draw two resonance structures for above Lewis structure (except the one drawn in part (ii))

(3.8 marks)|

(¢)  State whether following statements are true or false. Give reasons,
* (i) Ilonic luttices are more liable w.get dissolve in water while atomic lattices are.

not, (True / False)

(i) Hydrogen bc_)ns;k strength of HF is higher than that of water, but, the boiling ‘
point of HF is less than that of water. (True / False) '




- (3i1) Only London dispcrsic;n"forcesi can be seen in HBrand H, S. (Trué / False)

(3.0 marks)

2. (8) X Y and Z are non-transition consecutive elements in the same period. X reacts rapldly with
cold water liberating gas A, The resultant solution B turns phenotphthalein to pink. Y. does not
react with cold water, but reacts with steat to produce gas A and product C.
Z does not react with hot water but reacts with NaOH and HCE o produce gas A,

W - Idventify elements X, Y and Z

. RTINS o TP T AR ————
O T _ o
(i)  Write down relevant balanced chemical equations f{or above observations of X, Y '
and Z
R, SO N S — { i :
b S N—— I . « : . T g
Y T TO———— TRLTL T AR ——" S s SR —

(iif) Write down balanced chemical equations for reactions occur, when X is burnt in

excessOs,

(iv)  When Y is burnt in air, product D and E are formed. D reacts with water to form a
‘ gas which-tums Nesslér reagent brown in color.
(a) identify D and E. '
D oo R P it st

{(b) Write down balanced chemical equation for the reaction between D and water.

g andZ




{¢) Explain whether decomposition temperatures of Nltrates of the group Where Y
belorigs, increase or decrease down the group

I L e T T T I
........................................................................................
...........................................................................................

.........................................................................................

(70 marks).

(b} 56% of water and. 17. 5% of A by mass is present in an hydrated crystals of ASO, . nH;0.
(8=32,0=16, H=1) :
(i) Find the relative atomic mass of A.

.........................................................................................................

........................................................................................................

.........................................................................................................
A A A e A R R O A R R L e sl s S A

B R L L T O T T TR T T T S S

.........................................................................................................

R R R R T R R P B e R L R LR LR K TR TR I I IS PPN
..........................................................................................................

e S RN .. SRS BRSO G NS S e e NN

- 3.0 marks)

-3, (2) Following questions ar¢ based or an experiment conducted to determine the molar volume of oxygen
by usmg KMunQO,.

Initial mass of the boalmg tube - =4880¢g
Final mass of the boiling tube =4820 g

- Volume of coltected O, S =380 cm’
‘Room temperature S =2
Afmospheric pressure: =760 mmHg
Saturated vapour pressure of water at 27°C =26.0 mmHg

(i)  Write down balanced chemical equation for the decomposition of KMaQ,.

T L L L e o S o e LA R R R R R

(i) Calculate the number of moles of O, produced.

R R LT L L L e N P P L R AR RS E

.....................................................................................................




Gii).

- 1

® G

w  Standard neutralization enthalpy for N'aOHm}

Calculate the volume of O; occupied by number of moles obtained in part (ii} at sip.

Veesaner Ksernacasaus ferasanan Arvesasraneneas Crraan PYtTesIANtItaauseres e Perriasana IR
P v, as T . . PRI
D O T I I R RTE R R adeivanaan PR TR
B aCreesreis Ry Frderdasniatania it aeratyas Fraaman Adtaremacranaca biravsranae R R TR

Define following enthalpies and write balanced equations.

T Y T Y " . TITPITITON B oL L L LI L TU T ST PP Py TP PP PP PIOR R T

b) Standard 1st efectron gain enthalpy for Clyy
¢) Standard sublimation enthalpy for Nay




(i) Answer foilowfng questions by uéing thermo chemical ‘data' in the table for following

reaction. : , .
CS—“S) M 4H2(g) -3 CH#(E] + 2!’"23(@

:‘- ; Standard formation 7. { Standard entropy (AS9)
Compound enthalpy (AHY) k¥ mot” . dmof’ K
CSy(g) 17 238
Ha(g) : ) . 1306
CH,(g) -75 . 86
H:8(g) _~20 - 206

(i) Find out AH®for sbove reaction at 25 °C.

C s ey S TR RN RN

(5.0 marks)
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3 Universal gas constant & = 8314 Fmof K
% Avogadro's constant Ny = 6,022 x 102 mot™

) Part B - Essay
_ Answer all qm:zatwns° (Each carries 15 marks)

4, (@) () State Dalton's law of partial pressure.
(i} Derive Dalton's law from PV = nRT equation,

(i) Venus 3 atmosphere is composed of 96.5% CO; 3.0% N, and 0.5% SO, by volume. It's &tmosphenc ;"

pressure is 9.0x10° Pa. Calculate the partial pre.ssures of the gases.
(3.0 marks)

(b) (i) ABs(g) is exerted in a 2.00dm’ volume container at 27 °C and 4.8 x10° Nm2 pressure. When heating
to 127°C ABy(g) dissociated completely as following. Find the final pressure of the system.
2 AB; (g) . ———— ABy(g) + ABy(g)

(i)’ When the same initiaf container is heated to 327°C AB; gas dissociated completely as followmg
 Caleulate the partial pressures of each component in the fina) mixture

 2AB; (g) e Ag{g) +3B:(g) | (8.0 marks)

(e (1) What is meant by compressibility factor of a gas,
- {ii). Draw the behavior of Hj gas, CHy gas and CoHs gas with respect to ideal gas in & graph against
compressibility factor and pressure. ; ,
(ii1) Explain their different behavior giving reasons. 7
(iv} In which conditions that real gases deviate from ideal behavior. Give reasous. {4 marks)

5. (&) (i) Deduce the shape of following ions.
1. N3 2. CNQ™ - 3. NOZ
(ii) State the oxidation states of centeal atoms of above i ions.’
(by (i} 5 modls of electrons are removed from 2.5 mols of hydroxy] amine (NH10H) to produce cormpound X.
‘ Moles of N in hydroxy! amine and compound X &re same. Find the oxidation state of N in compound X.
(i) Ca]cuiat-c the volume of 0.4 mof dm™ NasS;0x(aq) solution which is reacted-with iodine (1) raleased
by the redction between 50 em’ of 0.2 mol dm® CuSO4(aq) solution and exoess amount of K1 in the

acidic medium.

In acidic medivm _ Cubipyt Igy -2 Ctiagy +.1z ag B, N
I (aq) T 82050 = Tag t5:08@@n equatmns.areznot balanced

! (5‘ 0 marks) |
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{e) (i) Consider the following reversible reactmn

3 Ade)+2Byg) = ABig); AHE = ~20 1 mot” '

- Standard entropy values for Ag(g), Bz(g) and ABsy(g)are 60, 40, 50 I mof”' K~ respectively, Find
the temperature that the reaction reaches to jts equilibrium.

(ii) Find the standard formation enthalpy for fo]lowmg organic compotind which iz 2 gas at | atml, by

usmf, f‘ollowmg data. *

H;
= C} 1

' \

CHg CHO : . y
AHE(0 = 0) = 496 kimoL* , AHE (c - ¢) =348 Kmol'
AH% = 0) = 743 kImof™" - AHE (c=¢) =612 kimol"

AHE(c = H) = 412 kmat™ © AHE, (€, graphite) = 718 kimot®
. : AHE (Ha () =218 kimot” " (5.0 marks)|

(a) When 16.8 g'of compeund X is heated, 4.4 g of gas A, 1.8 g of gas B and Y solid are formed. Gas A turas

lime water milky and the solution become colourless when excess gas A is bubbled, Gas B tumns

. anhydrous CoCl; in to blue. When solid Y dissolves in water and forms & basic solution. When adding

(b)

excess amount of BaC‘h{aq) to that basic solution white pmczpftate Z is formed. Z reacts with dilute amds
to form gas A. o 3
(C=12,0= 16, H=1, §=32, N=14 , Na= 23 K=39, Ca~40 Sr=88 , Mg = 24) e
(i)  Mdentify compound X by suitable calculation and explanation.
(il) - Write chemical formula for compounds A, B, Y and Z,
(iily Write a chemical test to identify X and Y,
(iv) Write balanced chemical equations for following,
1) Thermal decomposition of X, . |
Iy Gas A turns lime water milky. :
I1I) The milky solution becomes colorless when bubbling excess amount of gas A in lime water,

] : (7.5 marks)
3 test tubes are labelled from A to E and following compaunds are introduced to those tubes. (Not in order

NaNQs, MgMO;z), NHMNG;, NHNO,, LiINO;

“When heating those compounds in tubes give following products,

["Solid | Description of produsts.

L. Polar colorless gas 2. water vapor

1. coloriess gas 2.white solid which gives a colored gas with dilute acids

1. Nonpolar coloriess gas 2. water vapor

1. Water soluble basic white solid 2 coloured gas 3. colourless gas

s tjlrﬁw »>

1. white solid which gives a precipitate with water. 2. Coloured gas 3. colourless gas

(i) Identify compounds A-E.
(ii) Write down balanced chemical equations for thermal decomposition of each compound.’
Un} Draw the mmst stable Lems structures for gas A andgesC. e (7.5 marks)
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