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Answer all questions. Choose the correct or the most suitable answers for questions 1- 50 from the given
choices and mark a cross (x) on the appr opriate number given in the answer script.
Avogadro’s constant (N ) =6.022 x 10% mo} ™!

Planck’s constant =6.624x10™ s
Speed of light =3x10°ms*
Universal gas constant =8314 Tmol" K’

In which of the following elements does a gaseous atom in ground state contain only four unpaired
electrons? '
1)Ti 2)(:r 3) Fe 4y Co 5) Sn

The correct va T‘cﬂ.l(}n of'the first ionsation energy of the elements Li, K, N, G, Ne and Aris,
DK <Li<O<N<Ar<Ne. 2) Ne<Ar<N<QO<Li<K. PR <Li<O<N<Ne<Ar

K <0 <Li<N < Ar<Ne. SYILI<N <O <K < Ar < Ne.

In an atom, what is the number of atomic orbitals it which an electron with principal quantura
number, n = 3 and magpetic quantum number, m;= 0 can exist?
i a2 3)3 4) 4 579

One mole of Na2Hy forms the compound Y by removing 10 moles of electrons. If all the "N" gtoms
in the initial compound are present in compound Y, what is the oxidation number of 2 "N" atom
inY? :

1) -3 2)-2 3) +1 4} +3 St

Which of the following gives the clectron pair geometry and hybridisation around an exygen atom
in H,O, respectively?

3 3 = ; 2 o
Dangular, sp”  2) tetrahedral, sp”  3) tetrahedral, sp®  4)angular, sp S)linear, sp

What is the molar ratio between ethanol (C;H;OH), and KMnO4 when cth'moi is oxidised to
acetic acid (CH3COOH) by KMnO, in acid medmm? ]
3.2 2H =25 3)4:5 4)2:5 5)5:4

When a sample of an alloy containing magnesium and aluminium in the molar ratio 1: 2 was
reacted with excess hydroch oric acid, the volume of gas liberated under STP was 89.6 dm”. What
is the mass of aluminium in the samplc of the alloy? (Thn, moiar volume of a gas at STP is 22.4

- dm’mol. Mg =24 , Al=27)

1)54.0 g 2)72.0 g 3)81.0 ¢ 4)105.0 g 5)108.0 ¢
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8) The ascending order of the hoiling point of the following compounds is,

1)8iH, < PH; < H,S < HCI 2)Sik 4-~P{ <HCI<H,S8
3} HCI < H,8 < SiH, < PH; AYHCH < H,S < PH; < SiHg
5)yH.S <HCl < PI.—I; < SiH,
9) The cor-*t:‘nt of CI” in an agucous solution of Karnellite is 1.063 g dm™. The concentration of
Mg*" in this solution in mol dm-3 units. is (Mg=24, C1=355,Ca=40,K = 29, F=10)

1)0.09 2)0.03 3) 0.045 4) 0.04 5)0.010

10) Which of the following compound gives out a yellow coloured product with NaOH{zaq) and
H:0Oa(aq) ?
1) Zn(OH), ) Cr(OH); 3 AIOH); 4 Cu(@QH),  5) Ma(OH),

11) The correct as cending order of the bond angles of the below mentioned species s,

a) NHj b) NF; c) SOy d) PH;
1) a<xb<d<ec 2)b<axd<c 3)d<b<a<c 4la<b<c<d S5)b<c<d<a

i2) Which one of the following compounds does not represent yellow colour

1) AgiPOqy 2) KaCrOy4 3) NayOa 4y K&, SYNCI;
13) Which one of the following compounds can be very easily get hydrolyzed?
1} Lic] 2} BF; 3) CBiy 4} FeCls 5) BrCl
14} Select the reaction, which does not produce SO; as a product?
1) Reaction between hot conc. sulphuric a-:id and silver.
o 2) Reaction between sodium sulphite and dib. sulphuric acid.
3) Reaction between sodium hydrogensui "mtn, and dil. siphuric acid
4) Combustion of ferrous sulphice in air.
5} Reaction between hydrogen sulphide and hydrogen peroxide.
15) Mass percentage oftotaa salts in sea water is 3.5 %. Out of those salts 0.3 % is CaCO;. Density of
sea wateris 1 08 gom” .Mou,mj of CaCO; in sea water is, (Ca =40, C=12, O = 16}
s x4 205 % - meldms 2) 1.05 % 107 mel dm™ 3) 1.08 x 107 mol dm?
431.134 x 107 moldm™ ‘ 33 1.134 x 197 mol dm”

16)25 e¢m’ of FeCy04 (aq) is titrated with 0.05 mol dm” standard KMnOy solution which is acidified
with c ﬂuted sulpluric acid. Volume of KMnOy reacted at the end point is 30 cm”. What is the coneen R

T of Fe™inF eCEO4 solution 7

D0.15moldm”  2)0.75moldm®  3) 0.10 mol dm™ 4) C.02moldm”  5)0.5 mof dm”

17)23.7 g of NHLHCO; (8) 1s heated up to 77 ¢ in a closed vessel. Pressure inside the vessel after
oor-wiutc dissociation of NH,IICO; (s) is 4.157x10° Nm™, What is the volume of the vessel ?
(Assunie a:! the gascous pmducts behave ideally.) (H=1.0N=14C=12 0= 16}

1 8.1dm 2)2.7 dm’ } 5.4 dm’ 4) 4.2 dm’ 5)16.2 dm’
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18) Which one of the following statement is true about the Hydrogen emission speetruim.
1) Gap between the lines of a line spectrufit increases to the increasing direction of energy.
2} Emission of radiation occurs during the electrons transfer from lower energy levels to upper
energy levels.
3) Lines of the Hydrogen spectrum diverge 1aptd y when increasing the hequcnoy
4) There are lot of&,;mlld] ities between the emission spectrums of H atom and He" ion.
5) Electron transfer from n =3 to n = | is relative to the He line.

19) Mass of a molecule of gas A is twice the mass of a gas molecule B. Also the rms speed of gas A
is twice the rms speed of B. The volumes of two samples of A and B are equal and also their

number of molecules. What is the pressure ratio between A and BY
a2 2155 3 3)8:1 4)2:11 s R 0

20) A substance which is not used to purify water is, :
(1) chlorine (2) chlorine dioxide (3) ozone (4) hydrogen peroxide  (5)potash alum

21) Which of the following steps is most suitable as an initial step of conversion of 802 gas to I1;S ?
1) SO+ Mg — 2) SOy +Hy0p — 31 800G~
4y SO, + HI 5) SO, + NaOH —

22)What can be the products between the reaction of NH';\LC (aq) and Mg(s) ?
1) MgCl, + NH; + H; 2) Mg(OH), + NH; +HCl  3) MgCl; + NH;
4y Mg(OH); +NH; +Clk  5) Mg(OH), + NH;3 + H; + Cly

23) Which of the following can be used to distinguish bewween KNO»(aq) and KNO;(ag) ?
1) Bry/ HoO 2) KCNS 3) HoS 4)NaxS  5) (NHghS

. 24) Which one of the following gas has got the highest mole fraction in the atmosphere ?
1) He . 2)Ne 3) Ar 4 Kr 5) Xe

25) Which one of the following compounds forms acidic fumes with water ?
1) CsCl 2) CaCly 3) SiO, 4y AlCl, 5) P20Os

26) Select the elemental pair which represents the most abundant s block element in the earth’s crust
and the most abundant group 2 element in sea water respectively.
1) Ca Mg 2YMg.Ca 3) Na, Ca 4) K.Mg 5)K, Ca

27)[Na'(aq)] of an agueous solution of Na,CO; is 57 50 ppm. The molarity of NayCO; in that
pariicular solutxon is,
1) 1.08 x ]0 mol dm 2) 0.54 x 10> mol dm™  3)1.25 x 10° mol dm™
4)2.50 x 10 mol dm™ 5) none of the above mentioned

28)NaHCO; sarmple (10.0 g) contaminated with non volatile impurities was heated to obtain a
constant weight. Weight of the residue was 6.9 g . Mass percentage of NaHCOj3 present in the
original sample was, (R.A.M., Na=23, C=12, H=1, 0=16) - ' hAl™
1)81% 2) 20% 3)31% 4) 6% 5) None of the above mentioned

De Mazenod College Chemistry Grade 12




29)The molar enthalpies of the formation of H>O (g) out of H; and Oy under three different conditions

are given as follows,

Hg) + 0 — HO@  AH
Hg(g} e '/202(“) s HEO(E) L\Hg
2H{gy = Ofg) ~— Ho(gy 4by

Relationship among AH;, AH», AHj 1s,

1) AH3 < AH; < AHp 2)- AH, < AH, < AHj 3) AH; < AH, < AH;
4) AH; < AH, < AH; 5) AHL < AH; < AH; :

30)  Volume of gas evolved, in the reaction between 9.45 g of Al and excess amounts of NaOH at
standard temperature and standard prassure was, ( consider the evolved gas resembled the ideality
and the molar volume of an ideal gas in standard temperature and pressures is 22.4 dm’, RA. M

== ?"]‘)
1) 3.92 dm’ 2} 7.84 dm” 3) 15.68 dm’ 4Y23.52 dm’ 5)11.76 dnt’
Instructions for questions 31-40 are mentioned below,
1 2 3 4 5
Only (z) and | Only(b)and (c) | Only(c)and (d) | Only(a) and One or different
(b} are correct are correct are correct (d) are correct | number of answers
' _\ are correct
|

31} Which of the following statementi(s) is / are true about thie chemistry of compounds containing

L
I~
S

LIS

Ll
S

nitrogen?

(a) NHj can act as a weak base as well as an acid.

(b) An acid and a base are formed by the hydrolysis OfNCE

(¢) N20 can be prepared by heating a mixture of NHy Cl and NaNO;
(d) HNO; and HN (O are two very strong oxoacids forﬁm ed by nitro gen.

What is / are the product (s) formed when sulphur is reacted with NaOH?
(a) Nap S (b} NapSOy (c) HO (d) Nax5O;

Which of the following pairs has/have shape(s) different from the electron pair geometry around

8) XeOFy, BsOF  B) SOs, XeOsFs Q) PCly,XeOs  d) XeOF,, CHi™

34) Which of the following is/are true regarding the molecular kinetic theory of gases ?

— a) The kinetic energy of an ideal gas molecule remains constant at constant temperature
~ b) The most probable kinetic energy increases when the temperature of a gas increases
¢ ¢) The mean speed of an ideal gas molecule increases with increase of the temperature.
. d) The mean square speed of gas molecules at constant temperature is proporbon& to the
- molar mass of the gas. :
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35) Which of the following is correct regarding graphite ?
——(a) All carbon atoms of graphite show sp” hybridization
% (b) Each carbon atom has got an electron ,which doesn’t involve in covalent bonding
(¢) All bonds in graphite can be identified as covalent
(d) Graphite is the material which has got the highest melting and the highest boiling
point

36) Which of the following statement/s is/are correct ?
a) AS> 0, for all spontaneous processes
b) AH >0, for all spontaneous processes
¢) AG =0, for the forward and backward reactions of any process which is at
equilibrium
d) Both AS and AH can be either positive or negative for either forward or backward
reaction in an equilibrium system

37) Which of the following statements is/are not true with regard to elements in the second period
from Lito F?
a) The highest negative electron affinity is shown by F
b) Atomic radii decrease from Lito F
¢) The highest oxidation state is exhibited by N
d} € is not capable of showing the valency of 2

38) Which of the following can be used to distinguish between Na,S(aq) and Na,SOs(aq) ?
a) H+/K5Cry Oy b} Pb(CH;CO0O), ¢) conc. HNGO, d) BaCl,

39) Which of the following solutions camnot be used to distinguish between SO, and CO, ? .
a) KoCryO/H" b) KMnQ, ¢) Htmus solution d) FeCly/H™

40) Which of the following statements is/are true for an electron that has quantum numbers n = 3 and
my=-27
a) The electron is in the third main energy level
b) The electron is in a d orbital
¢) The electron is in a p orbital
d) The electron must have a spin quantum number m; = +1/2
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Instructions for the ou

estions 4

1-50 as {ollows,

[I_M”Chuicc " statement | 2™ statement
: 1 ) " True ' True and clearly expiains the 1* statement
g True True and doesn’t explain the 1% taters rent 5
i True i e False
; 4 False s True ‘
s " TFalse False
o : e
1% 2™ statement

17 stefement

g' 41 | Entropy of 1 mol of NaBr(s) at § °C is | The entr{:ﬂ*xy of pure ionic compound at 0 °C is
\ Zer0. l| Zero {
' 42 | The nitride of Mg can be formed | FvS?f".”ﬁnTch act as an oxidizing agent l
I the reaction between ammonia gas and |
43 | Positive rays travel in a curved path in | All sub atomic particles travel in cureved paths in
magnetic fields. magnetic fields. =.
44| The- first é[ectrox{i_:;éi’ﬁnfty of Fluorine e first electron affinity decreases gradually on ,1
is more exothermic than that of moving dewn the group 17.
Chlorine.
45 [ (J?(U_,)_. and CO4(g) can be separately | COy(g) gives a milky white precipitate with lime |
! identified by using lime water waler,
| 46 | NClycanactasa b[ca.\,rnm agent in the | NCl; reacts with water and gives NH; and HOCI

presence of water

The entropy of the surroundings goes
down when water vapour condenses in

closed system

Heat given out by a system increases the thermal

rticles in the surroundings.

o]

motion of pa

gas emitted by some chemical industries

48 | Fe™(aq) and Fe™ (aq) can be separately | A black precipi?;é;ﬁé- is obtained when HoS is
ideritified using HaS | passed through ferrous and fetric ion solutions
S | separately. |
49 | Sodium sulpbite is used to absorb $G, | Sodium sulpahte is formed when SO, reacts with

sodium su!phite

50

Li is the strongest reducing agent of
group onhe

| Radii are decreased when m G\fmg down the
i group.
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PARTEB - Essay Answer all questions

5) (a) X canister with a pisten has got Np(g) at 127 “C and 2 x 10° N m™ pressure. Y ¢..nister has

got Ox(g) at 227 °C and 5 x 10° Nm™ pressure. Volume of the canister Y can be altered.
v/ They are connected by a tap A. Answer to the questions assuming Na{g) and O,(g) behave
"7 asideal gases under the above given conditions.(R.A.M. O=16,N=14)

{1 __+—1) Which canister has got the highest gas mass prior to the opening of tap A7

. ‘ ‘
J ==t 41y Which of the molecules has got the highest mean kinetic energy, prior to the opening
W of tap A?

54 mj i) Which state will be occupied by the system if the tap A is opened?

iv) After opening of tap A, piston was pushed at its maximum level to deliver the gas of
X, into Y. Then canister Y was kept at 227 ° C constant temperature. As a result of this
process volume of canister Y was increased by 2 dm’. Assuming the gases would not

eact with each other under the given conditions, calculate the following,

g) Partial pressure of Na(g)
b) Partial pressure of Os(g)
c¢) Total pressure

d) Mele fraction of N(g)

b) i) State the values with units of P,V,n,R and T which can be used in the ideal gas
equation for 7 g of Na(g) at standard temperature and standard pressure. (Assume N,
would behave as an ideal gas under the above conditions)

ii) Calculate the density of Na gas at 127 °C and 4.157 X 10 3 Pa.

c) i) Write an equation for the compressibility factor. -
ii) Derive an equation for the root mean square velocity of an ideal gas including
its molar mass using ideal gas equation and molecular kinetic equation.
iii) Plot the Maxwell-Boltzmann curve for ideal as molecules in a particular
temperature. Half of the number of molecules s removed without changing the
temperature. Plot a curve (using dotted lines...... ) on the same graph to represent
that.

6) (a) Define the following standard enthalnies
i.Standard enthalpy of atomization
ii.Standard enthalpy of first electron affinity =
iii.Standard enthalpy of evaporation
iv.Standard enthalpy of solution
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b) Some of the standard enthalpy data are listed below,
| .

v Standard enthalpy of formation of NaBr(s) =-301 ki mrfi'l
Standard enthalpy of the first electron d[im-.cy of Br(g) =-325 kJ mol™
i Standard enthalpy of sublimation of Na(s) =+107 kI mol*
v/ Standard bond dissociation enthalpy of erzkg) = +194 kI mol™
Standard enthalpy of the first ionization epergy of Na(g) =+ 498 kJ mol”
Standard lattice enthalpy of NaBr(s) © =-753 %I mol™®
i.  Design an enthalpy diagram to represent the standard lattice enthalpy of sodium

1

bromide. Label its steps using suitabie symbols.

. Using the above diagram and the data, calculate the st ndard enthalpy of
vaporizetion of bromine,

(c) i) Calculate the stendard entropy change of the com hustion of Ho{g) ar room
I"Pm' erature( 25 °C) ;
2Hx(g) + Oafg) — 2H0()
Standard entropies, H20(1) = 69.9 I/ mol.K
Ox(g) = 205.0)/ mol.K
Hy(g) = 130.6])/ molK

N & ;i 5 i : 5 o 2 . %,
i) If the AH® of the above reaction is — 5716 ki mol”’, comment on the spontaneity of
the above mentioned combustion process, using Gfbb‘s free energy.

i) Entropy change of melting ice can be represented as foliows

H,0(s) — H.O() AH® =+ 6 kI mol”
“I’s a spontansous process occurring at room temperature”. Comment on this
ctatement using your knowledge of entropy. '

7)(a) A piece of pmu magnesium was completely burnt in & mixture of Ny and O, and the
mixture of MgO and Mg;N; so obtained had a mass of 1.8 g. When this mixture wags heated
with excess water and the product obtained ignited; only MgO was formed. The mass of
this MgO was 2.0 g. Calculate the mole ratio MgG: MgsNo in the mixture formed by
burning the piece of magnesium. (fgnore the reaction between MgO and water).C f‘v*“} sn, Bt

o= 1 )
(b) When 20.0 g of a white solid X is heated, 4.4 g of an acidic gas A and 1.8 g of a neutral gas
B are evolved, leaving behind a solid residue Y of mass 13.8 g. A turns lime water milky
and B condenses into a liquid which changes anhydrous copper sulphate blue. The aqueous
solution of Y is alkaline to litmus and gives 19.7 g of white precipitate Z with barium
chloride solution. Z gives carbon dioxide with an acid. [dentify A, B, X, Yand Z. (Ba=
37) CERING 5%

De Mazenod College Chemistry Grade 12




% : L pooas o s ey
(¢) You are provided an aguecus selution containing CO5™ ions and HCO3 tons. How would
you qualitatively identify the presence of these two ions in the solution?

(d) Assume that you have provided a solid mixture containing KNO3 and K,CrO4 and also you
have supplied Ba(NOs)a(aq), CH;COOH(aq) and H,0(1). Using these chemicals , identify

the presence of KNOs3.
_;‘o“ 3\

(e) You are provided with separatef\samples of KNGs, Ph(NO1),, Ba(NO;), and Mg(INOs),.
Show how you would identify the given sample. You are allowed only to heat the samples
and use water. Write balanced chemical equations for the reactions involved.

8) (a) A metal M belongs to the s block of the periodic table. It burns with a yellow flame in the
presence of excess oxygen gas to give a solid M;. On treatment with cold water M, gives a
clear basic solution M and a covalent compound Ms. M; reacts with acidified Aggi) to
give a coloureless diatomic gas Mi. Excess of M; reacts with the metal T to give a
coloureless diatomic gas Ms and a water soluble compound Ms. The addition of dil. HCI
drop wise to an aqueous solution of Mg gives a white gelatinous precipitate My, which
dissolves in excess acid. My does not dissolve in dil. NH,OH.

I, Identify M, T, M, Mz, Ms, My, Ms, Mg and M7
II.  Predict the products of the reaction of M; with water,

(b) A mixture of ammonia and hydrazine is placed in a sealed container at 300 K. The total
pressure is 0.5 atm. The container is heated to 1200 K, at which time both substances
decompose completely according to the following equations,

2NH;(g) - Na(g) + 3Ha(g)
NaHa(g) — No(g) +2Ha(g)

After the complete decomposition, the total pressure at 1200 K is found to be 4.5 atm.
Find the mole percentage of hydrazine in the original mixture.

{¢) X,Y and Z are thrce gases at room temperature. X reacts with Y forming a yellow solid. X
reacts with Z forming the same yellow solid. Identify X, Y and Z. Give balanced chemical
reactions to support your answers.

{d) Chemical formula of dolomite is given as CaCO3.MgCO;. How would you experimentally
show the molar ratio between CaC0O; : MgCOs is 1:17

(e) Write balanced chemical equations for each of the following to show their reducing and
oxidizing capabilities. -

1) NH; i) SO, 1) HaS iv) HaO1
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