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> This paper consists of two parts -Part - I (25 MCQ) and Part -II (6 essay type questions).
88 gem vy emdd omBsl guine, Part— 1 - AyDsen geizy 25 8.
Part -II - 6&z» ga 6 8.
» The use of non-programable electronic calculator is permitted.
HE® oo BE eV HaN B5IY M BE VB,
» Mobile phones and other electronic devices are totally prohibited. Please leave them

outside. %0® (dm0® auvi ednud® Baysl cemdes wds BE8D gler erNEES. &8 $ubc8n emd
Bwaee eds! BOn nds osim.

Part -1

» Recommended time to complete the Part -1 is 1 hour.e® wgw s1om oo GSed,

» Answer All questions. Boe® g@ndEd BEnS mowsis. i

% Choose the most correct answer to each question and mark a cross ‘X’ over the answer on
the MCQ answer sheet. ;8 gdmemd® OEl® BD 68 BERG enddh O geome § B ewod -
88nc vfmoed ‘X' cres wduvst mosin.

> Any answer with more than one cross will not be counted. i
o X emenmd Did Bema BOD G yenes cbem 08 sEme Bew G 88 ©B0ed.

Part - 11

> Consist of 06 (six) essay type questions in three sections (A, B and C).
A, B 5o C emdemd gudm ege 81827 @ veBs! odsidn o.

» Answer only four (04) questions out of six. 6® gein weos? (06) gdn vedmd (04) BEnS
wreside gme.

»  Answer at least 01(one) question from each section (A, B and C).
A, B 90 C 0500008t 615 omduhis’ ¢b® aensy duf pEmans! end enddon gre.

% If more than 04 (four) questions are answered, Only the first 04 (four) will be marked,
g@dm wndm0 (04) Db BEas v 1B Some, sed yds vnd (04) 2@wm ocme COH

Eohed.
Planck’s constant h = 6.63 x 107 J s Velocity of light C =3 x 10% m s
Avogadro constant L = 6.023 x 10* mol! 1 atmosphere = 760 torr =105 N m?

Gas constant R = 8.314 J K mol'/ 0.08206 L atm mol'K"!

Ine=2.303 logu
Relative Atomic Mass : ¥ -1, C -12, N -14, O -16, § -32, CI-35.5, F -19.
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PARTI

Answer All Questions / Bsd® udmOc0 B8n6, wowsis,

0l.

02.

03,

Which of the following statements cannot be considered as a characteristic property of gases?
s wgwsy e enbst Dl e dn gamen! ecn weBe ernesen,

(1) Gases are easy to compress. / Dzl ©080me AZSO eSS,
(2) Gases are always colorless. / ©a¢ 5, 9808 055 @b,
(3} Gases expand to fill their container, / gz pesadencs & 30, &8 B wotime g eBel.
(4) They occupy more space than the liquids or solids at the same pressure.
Dogel 9@ BOmwmE g0 owd em cO8OED Din & 9lw 8 0.
(5) Some gases can have an identical odor. / s®®S DegPEO gmmmses ga0est Bdw e,

Which of the following answers cannot be considered as the standard atmospheric pressure at
the sea level?
sun seusy BEnd; endsl Yug 90008 & ud®®n thgendBe BOms ece e ernoent,

(1) 1.0l x 10° Pa (2) 760 torr (3) 1.01 x 10°Nm?
(4) 760 emHg (5) 760 mmHg

"The following U-tube manometer is connected to a gas sample having an unknown pressure, If

h= 148 mm, then what will be the pressure of the gas sample? (The atmospheric pressure is 760
mm)

swn st U- 3ud ©0sx806s Bane emwesizn By md®ocemd a@asin md GB.
h =148 mmHg 98, o168 enduEed Bame n@w ob 7 (DgeedBs Bamae 760 mmHg @0.)

Po
Connacted to the N i

gas sample

Connected to the
atmospheric pressure

Unknown pressure (P}

Mercury

(1) 908 mmHg (2) 2.874 mmHg (3) 3. 148 mmHg
{(4) 760 mmHg (5) 5.612 mmHg
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Which of the following statement is incorrect? / som wews! BOm yEnane 8108 ¢
(1) Specific volume is an example of an intensive property.
AdBm 380 (Smm 8®D) vy BY geri.
(2) Intensive properties are do not depend on the amount of substance.
BE genoen O y&enw BB St @rRBdA,
(3) Intensive properties are dependent on the amount of substance.
B8 enre OB yPishe & 0t SaloH
(4) Extensive properties are dependent on the amount of substance.
BetBben gemen cOrvwed g On dg D8,
(5) Specific volume has the unit of m’ kgl / Aabp 0800 m’ kg Emmant .

What is the relationship between the Boltzmann constant(k) and the universal gas constant (R)?
Boltzmann Bame (K) 8 2807 Doy Buma (R) g»d 508500 BB ¢!

(1) k=R xNa where Nais the Avogadro’s number./ k = R x Na ; Na o) HO@mBed] Bonal.
(2) k=R2x Na where Na is the Avogadro’s numbet. / k=R2x Na - Na @ §:00eBedd Huned.
(3) k=R -NawhereNa is the Avogadro’s number./ k =R - Na; Na o yOmbedd Bumal.
(4) k=R +Nawhere Ny is the Avogadro’s number./ k=R +Na ; Na om pDoBedd BHenni.
(5) k =R/Na where Na is the Avogadro’s number/ k =R/ Na ; Na o5 q1008edd Bumed.

Which of the following statement correctly describe the Boyles’ law? Where V- volume,
" P-pressure, T-temperature, n-number of moles.
' son ecos a8 gees odBded Hude HER Bdnd wdBe? eOF V- 880, P-Blime,
T-cdimsDe, n-S0E 60100

(1) V o /P (at constantn and T} / BHenm no® T &, Val/® .
(2) V o P (at constant n and T}/ Bem» nwe T &; Vab

(3} V o. T (at constant n and P) / Blen newP &; VaT

(4) V o UT (at constant n and P}/ Ben n oo P 2; Vo l/T

(5) V an (at constant T and P}/ B35 TewP &; Van

Which of the following laws can be proved using the Kinetics molecular theory of gases?
Dogsiod BoEm qeam Dige woBnewns! Bdy ne mier von Bgws WO BoBasy ¢

a. Boyles’ law/ e8¢ Bwlw
b. Charles’ law / &ocled Bw®w
¢. Avogadro’s law / ai0mdel Bude

(1) ¢ayand (b) only  (2) (a) and (c)only (3) (b)and (c) only (4) (a), (b), and (¢}

(5) None of the above laws can be explained using the Kinetic molecular theory.
pum Hu® BBOE Siem gmmbge 8}985}@0&5{&5@188 W E @DVOID,




08.

09.

10,

11.

12,

13.
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“At constant volume, the pressure of a gas is directly proportional to the absolute temperature.”
Which of the following laws describe this statement? .

“Bon u8@0m &, Db 8dme Hdednls = deasDed FROCIOL e@imuwdm @d,”

08 grwaw Bund miriesy vun wgwst REn Bwudews? ¢?

(H Boyles’ [aw /o808 & Bwds

(2)  Charles’ law / &ned Re®a

(3)  Avogadro’s law/g2eo®es? Bwede

4y  Maxwell-Boltzmann’s law/ ®ystdedd 087 @068t Bu®o
(5)  Gay-Lussac’s law / od-get Bed®e

A sample of Nitrogen gas (N2) has a volumeé of 8.00 L at the temperature of 0 °C and pressure
of 1.5 atm. Calculate the number of moles of Nz gas present in the sample.

(R =10.08206 L atm K mol'})

DEJBY Doy B Bom (N2) 0 °C cdamtood & 80 8.00 L oo Bome 1.5 atm me
w®sced ¢l N2 Di@ed O8c vomn oeme mdstm. (R = 0.08206 L atm 1! mol ™)

(1) 0.12mol  (2) 0.36mol  (3) 0.55mol  (4) 0.71mol  (5) 0.94mol

What is the substituent label as X? / X oges caftn ayforn DO Pednm medo ¢?
X

X
,. 'CH,CI/ Anhydrous AICIy @\
: CH,

(1) -NH; (2) -OR (3) -OH @ -F (5) -COOTI

Identify the leaving group of the following reaction.

oum g8Bwed @on! B wm medie m@a o?

CH:CHoCHaBr+NaCN - — > CHiCHCH,CN + NaBr

(Y CN (2) Br- (3) NaCN (4) CH3;CH2CH, - (5) Na*

Select the achiral compouﬁd in the following.
oY w.eedebBsT wBIE emndn (SwBse/ achiral) s.ecdow enddsts.

(1) . 2-hydroxybutane (2) 2-bromorpropanol (3) 3-methylhexane
4 2-chloropropanal (5) 3,3-dimethylhexane

Which of the following is NOT an electrophilic reaction of benzene? N
owm yEBw gndst edsiBesl 0® Bedn oo dIBED BB wdn embsiest nom c?

(1) nitration/m>88 s enes (2) sulphonation/esxFecdRmdc e

(3) Alkylation/e; I 88 ens (4) halogenation/oceBmsme  (5) hydration/e88dRmcaman
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14, Give the TUPAC name for the folldwing molecule. CH3CH,OCH2CH2CH3
CH;CH,OCH2CH2CH3 0®® aeqed [UPAC 528 Dned
(1) methoxyethane (2) ethoxypropane (3) propoxyethane
(4) methytpropyl ether (5) ethylpropyl ether

15. What is the C-O-C bond angle of an ethet? / 358 geqe® C-0-C asivm emdene Dmed
(1) 110° (2) 109.5° (3) 106.5° (4) 120° (5) 180°

16. What is the correct order of reactivity of alcohols in the following reaction?
w05 BB, grEememclc BB BEmDw BNITO ¢ufo a8 BEnS briev,

ZnCIz
R-—OH+HCl ——+ R—CI+H0

(1) 10>20>30 (2)]0<20>3O (3)30>20>10 (4)30>10>20 (5)20>10>30

17. Arrange the following amines in the increasing order of their basicity (in gas phase)
vom & B adm, SDed wddmmbe HBedm 88ede Dirtes?

CH:NHz, (CH3)N, NHs, (CH3)NH

(1) NH; < (CHs)aNIT < CH3NIL < (CHs)N - (2) (CH)sN <NH3 < CH;NH; < (CHa)NH
(3) N < CH3NH; < (CHz)NH < (CH3):N (4) (Cl13)sN <CH3NH; < NI3 < (CH3):NH
(5) none of the above/ gwn BEOH ezned.

18. Identify the following alkali metal cations polarizing pm;ver decreasing pattern
owm & B WuBe ecdy gemde 1 Bmden ;B wd gflom BERDC Dries],

(1) Cs* > Rb* >K* >Na* > Li* (2) Cs">Na">K">Rb'> Li*
(3) K*>Li*>Na*> Rb">Cs* (4) Li*>Na*>K'>Rb* >Cs" - (5) Li">Rb">K'> Na™>Cs'

19. What are the oxidation states of Sulphur in following complexes respectively?
von & g8 ndob w-eelvde, wEod (S) O OBmdeh gom BEeDEH cwlth g BEJ mPulg?

SO, NaHS0s, HS80;, SO

(1) +6, +4, +6, +4 (2) +3, +4, +4, +6 (3). +6, +4, +4, +4
(4) +6, +4, 12, +4 (5) 16, 12, +4, +4

20. Which of the electronic configuration shows the highest oxidation state?
anc® SuBmden ens euridn geEEeBim Dmmoew @t ¢?

(1) 3d° 4s* (2) 3d> 4s! (3) 3d* 452 (4) 3d° 45 (5) 3d" 4s*
21. Formula of Gypsum is / 8808D¢ apo dsiesd,
(1) CaSOs (2) MgSO4 (3) NaxSOs (4) CaS04.210  (5) MgS04.2H20
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22. Graphite is a good conductor of electricity because, /9088 gmo ewog Bexd erionome Ostest

(1) Carbon atoms are covalently bonded.
m0RsY 8500ty vwe-ys ece 98 Bedn B o,
(2) Its mobile electron is delocalized in each plane.
o8 00¢ gecedds 888 nEbE Owdn & &S Beso .
(3) There are vander waal’s bonds between the planes of carbon atoms.
BHEOE f1f modnT 8d@ey gmo 808 O IR E e R .
(4) Carbon-carbon bond distance is small compared with normal carbon containing compounds.
o8 C-C 905 o o®irvs mdBm ©.0ef0dEd DD mih B Ress,
(5) The carbon atoms of each plane are sp? hybridized.
Buod® nEdE g mds! ad@ie sp® udmdems B .

23. What is the colour of the [Cu(H20)6]*" aqua complex?
[Cu(H20)e]" 88w esconfoacd DY ens nont ?

(1) yellow (2) blue (3) colourless (4) red (5) green

24, Which of the following statements are correct regarding lithium metal?
EAe® eclvw BEe B8 ymes Dites,
~a. It is least reactive alkali metal. / & ¢0® yBGommDwet gust weBo ectvwi.
b. It is softer than other alkali metals, /o 8w @EdwOED DS O ®ag, @D,

¢. It forms chlorides which is soluble in alcohol. /68 HeEdc88 frdememZos Eaed,
d. It process low melting and boiling points. /&@ moesneme @0 §Boem® B E goest ©f,

(1) aand d only (2) cand d only
{4) a, ¢ and d only. (5) b and d only.

(3) aand ¢ only

- 25. Which of the following ion is the biggest ion among these.
vun gondEs! Baen® gume Bstes! ndul ¢? 7
() Na* - (2). A (3). Mg?* (4). Ca?* (5). Ba®
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Part I1

Section A : Answer at least one (01) of the following questions
sun yE» godsl ¢ Daewss Ox ydmemddy BEnd wule gaw.

(01) (i) Give the IUPAC names of following complexes.
owm wBEen woatobe IUPAC mn@as! ogsim.

a) [Ag(NHgz),]Br

b) [NiCIBr(NH3}CO)]

¢) [ZnClyl*~

d) [CoClz(NH3)3] (20 marks)

(i) Determine the oxidation and coordination pumber of each of the metal centres of

following complexes./swm wBbe s-eudnde s aednod DBCLH G 0 8O
oz @EBTID.

a) [CrBrCly(NH3)s]
b) [CU(N_['I3)4].SO4" - .
¢) [Fe(CO)] I " (30 marks)

(i) Explain why alkali metals are soft and have low melting points?
e eETHOED @ag w0 1 Dom et w87 swesTm. (15 marks)

(iv) Draw the structure of diborane. (Hint: each boron atom is linked to four hydrogen atoms.
O8eadeds? (diborane) @ Dgwe @ essidsin.

(w18 - @ edfeddsf 8o@mDE® vRYYsT vd®re wmds ©do wdsid 8 qm.)

' (15 marks)

(v) Give the products of the following reactions. ow 8 BBwBE OEws? o cafdsin.

(2) 2F(g) + 2 NaOH(ag) ———— >

(b) 8iQ(s) T 2F () — >
. (20 marks)
02. (i) Group 2 elements do not form M ion, Explain.
DB Dged 2 meltied §cedn M* gem emwoigB. 086 oEE mdvin.
(20 marks)

(i) List the aliotropes of carbon. / m0@wiDE agndimm mO HOBI. (15 marks)
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(iif) Although N and P in the same group, the maximum number of atoms {or groups) that could
be attached to nitrogen is four whereas phosphorus can have six groups attached to it,
Explain.

Nwo P 088m0 D9ed dm® moedwd gunl §Eedy 82¢, N wdo a0 0;8e uid
b od@ren/mred® oemm 4 Om and, P 6®w® uéien vl miedd 6 @ O B
Wi, @®w 288 mdTm. _ (25 marks)

(iv) Draw the geometrical shape of the following compounds/complex ions and identify the
shape of the following molecules
895 B.RBEHOE x@hm vBos ge et Shhed viRoed m®ws] Basis.

(@) [Ag(NH3)]" (b) [Ni(CNy4> (¢} [Fe(CO)s] (d) [Cr(NHa)s]™
{40 maiks)

Section B : Answer at least one(01} of the Jollowing questions.
won yam gpdst 08 Dnews’ O ydmenODE BEnd; sewsin.

(03)  a) The following scheme show some reactions of aromatic amines,
$3100i®3m 4 850c yBHw BBows vnm esied,

1

"NH, . NoCl ¢l
Br -~ .Br A : B @ C i
o - | OH &
L |
+
P

L. Give the suitable reagents for steps A, B and C (Hint: might involve multiple steps)
A,B w0 C Buebd newms te Bfmdm Buwa ewlDni,

ii.  Givethe structure of the product P. / P oces a0 B Oced Bywe Swo exfDuts.

iii.  Explain why cyclohexylamine is more basic than aniline. Explain with the aid of resonance
diagrams,
eluleclowendE o @8st (cyclohexylamine), R8s ©c0 D&y gwE ©d®m Do
conitslent 48?7 wdyuns (resonance) 3w ©odnewnsy o mdsim. (65 marks)

iv. Outline the mechanism of nitration of Benzene.,
otz HBImoeme BBe® wnlneas eesin. (35 marks)
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04) a) Write down the suitable chemical/ reagent/ reaction conditions for the following reactions.
pm et g BB WOET ebws Gt ! Bmcm/BBw nfEdosy Ew e OBIm.

1
) H
g0 ——t-on
CHS CH3

ii. CH; CEFO)CHCH —— CH3C({OH)(CN)CH2CH3
iii, CeHsNH, + HCI  ——  CgHs N,'CI
v, |

© + CHsCE=OYCl  ———» CsHsC(=0)CHs+ HCl

v. CHsCH(Br)CHjs - H;C=CHCH: +NaBr + CHs0H
(50 marks)
b) Give the mechanism for the reaction iv above.

o iV 5BHwd sew worines G ¢Bosim. _ ‘ (50 marks)

Section C : Answer at least one(01) of the following questions.
som wenst yEnHd8s ed® Davwes? O ydmemODL BEMG weswsim, ;

(05)(A) (I). Write down the equation to show the relationship between kinetic energy and
_temperature of a monoatomic gas, having three degrees of freedom using the Boltzmann

constant.

Rewed goom (degrees of freedom) 3 = e38m, Sm 0@z Boggdm, LoGH QB o
cdamslDs 450 8@dulde euridd edmdame Bosim. 0® udmdeame ne 0GOS

Aeme (Boltzmann constant) azimben 8w gni. (8 marks)

(I1). Write down the four postulates of kinetic molecular theory.
Doem g meed cemdon (postulates) wnd Bawsinm. (12 marks)

(B) (I). The kinetic energy (K;) of a molecule, having the velocity v can be expressed in the

following equation. Deduce the relationship between the root mean square velocity
(\/;; ) and the temperature (T).

K= lmvi2
2

10
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geabm  Hem amlBo (Ki) svs o@mcee 885 qulbe oum. 008 v vz qamed
yedowld, 8857 Shvon Do yedown 1};5 8y cdeadds (T). and e@dxide

K,= %mvf emimnesin. (20 marks)

(ID). State the Graham’s law./ ©10® BB scwst mdsts. (10 marks)

(IN). The effusion rate of oxygen gas at 25 °C was identified as 1.2 mol S°!, Calculate A

the effusion rate of hydrogen gas at this same temperature.
25 °C & 0xfBust LoD Bedunden(effusion) Bymd 1.2 mol S ece wesweon am..
028 cdmSOed & wBEHEs! Luyd Hudmades (effusion)Beymd wems mosim.

(10 marks)

(C) (). Explain the following terms in related to the Maxwell-Boltzmann distribution.

number at speed v

Ofded - 0ad Ot DxdBla ¢iuessy wd s a8 OsTm.

1). Most probable speed / ©6058 B o oD

2). Average speed / en@omvs eDmes _ ' (20 marks)

(ID). The Maxwell-Boltzmann distribution of a particular gas at three different Temperatures

-values : 300 K, 150 K and 500 K is shown in the following figure. Fill in the blanks by
labeling the correct temperature for X, Y and Z on the following figure.

08 Dogdm Maxwell-Boltzmann ©mdBe, odme cdmnld dogst 5mmd 2oEd
(300K, 150 K et 500 K) ewn soed afed. X,Y o Z eem 8002 cdeamnide
oddE BBedst & a1 Gied Sdnyt yodssim. (10 marks)

E L -
.

speed —

-

(LID). Explain how the rate of a gas phase reaction is getting increased with the temperature,

Doy mEived gdBe Bymd cdends 0de OB Dn gomnde BEE mSuinm.
(20 marks)

11
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06) (A) (D). State the coﬁlbined gas law. /oegutm Do Bhe®w escnst mosim. (4 marks)

(I1). What are the three gas laws that have been used in deriving the combined gas equation.

ot Doy Bedw Dysosin He® 2 wodmo WS 48 Doy Be® 5 oBombo ¢
(6 marks)

(I11). A particular gas sample has the volume of 20.0 1 at the pressure of 1.5 atm and
temperature of 0 °C. What will be the volume of this gas at 0.5 atm pressure and 100 °C

temperature? Has this gas expanded or contracted?

SOBE Doy wedBEEHO CEHHO® 0°C&1.5 atm 8Omww ww 20.01 » 8205 g,
0.5 atm Bameme ew 100 °C cdesided § 0P Dged 135800 0! ¢! @8 Higd
seadens B g ¢? woonddno & s ¢! (20 marks)

(B) (). Write down the ideal gas equation. Define its terms and write down the units of each
term.

eBuden Eiag Bmieme Berin. 68 i O v BEDLHG B, EP® ¢ Bosis,
(10 marks)

(11). Calculate the volume of 1 mol of an ideal gas at standard temperature and pressure.

©0®On cdemdted sn BRned E oyl Dy 98cl m 6T®D vand WOBIm.
- - (15 matks)

). (1. Derive the equation to find the density of an ideal gas using the parameters: pressurc,
volume, molar mass, temperature, and universal gas constant.

©08® BEHSB wbm IS wbples Sigdm emEde veywr BT Oysfosis

BSHim. BRme, nBed, 8Em dnride, cdesdn ©v w80y gy Bwme

) (15 marks)
: (II). Calculat_e the averagq_fnolar mass ofa pa@icu_lar_ £as sal_ﬂ__}ﬂeﬁ Ev_'gl_g_ﬂthg Eieng,_i_tryr of 2.13 gl

[ at 20 °C temperature and 2 atm pressure.
20 °C demntted & oo 2 atm 8dned & duind Dig Begem emsbe 2.13 g/ 148, 68
Dogga® c@ozys BHEm dmride veme ®OsIm. (10 marks)

(ID. The following gas phase chemical reaction is used as the first step in manufacturing nitric
acid at the industrial scale.

B8 Dmews! mBFH ¢®co Bdmemed sgd Beld egn vvn et Doy pAE D
WS @B, - -

4NH; () +50,4 - 4NOg, +6H, 04
How many litres of NHj(g at 800 °C temperature and 6.00 atm pressure are required

to react with 2.00 mol of Oy in this reaction?

800 °C cdensibem? ww 6.00 atm » 8Omwemd Oy DBy Dog OHC 2.00 mol =
@®® nBHo BBOD gden  Nilig we®IBw iy BO0 g@renw eaoesim. (20 marks)

B3O 88,

12







