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Instruction to Candidates

»

This paper consists of two parts -Par¢ - I (25 MCQ) and Part -1I

(6 essay type questions).
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The use of non-programable electronic calculator is permitted.
Mobile phones and other electronic devices are fotally prohibited. Please leave them
outside '

Part -1

Recommended time to complete the Part -I is 1 hour.

Answer All questions

Choose the most correct answer to each question and mark a cross ‘X’ over the answer
on the MCQ answer sheet using blue or black pen.

Any answer with more than one cross will not be counted.

Part - 11

..Consist of 06(six) essay type questions in three sections (A B and . C).

Answer only four (04) questions out of six.

 Answer at least 01(One) question from each section (A, B and C).

If more than 04(Four) question are answered, Only the first 04(Four) will be marked.

Planck’s constant h = 6.63 x10% Js

Velocity of light C=3 x 10% m s°!
Avogadro constant L = 6,023 x 102 mol!

1 atmosphere =760 torr =10° N m*

Gasconstant R =8.314 JK!mol!

Ine =2.303 logie
Relative Atomic Mass H-1, O-16, S-32, Mg-24 CI-35.5 F -19

T
sty

{




PARTI

Answer All Questions

1. Which of the following is NOT an electrophilic reaction of benzene?
20m Sheost edsTBOE eecHedHBED medn upBBwdE exmbsiest ndw ¢?

(1) nitration/mBegfmcetn (2) sulphonation/ s FemBmdenw
(3) Alkylation/gy B denes : (4) halogenation v cesBmcancs
(5) hydration fes88mdens

2. Consider the Friedel Crafts alkylation reaction shown below. Which of the following group
represents R?

@D ¢t B BOE-19000 g ZBIMSBed gope ufFwd st &8 R 8w wyslen

R
Anhydrous AICly
© + RCI ———»
(1) -CaHls - (2) -Cels (3)-CeHuBr  (4)-CoHsy (5) -C3Hy

* 3. Give the [IUPAC name for the following molecule.
eumn e g sc-endoed [UPAC »w®@e Dped

CH:CHOCH-CH2CHs3 _
(1) methoxyethane (2) ethoxypropane (3) propoxyethane
(4) methylpropyl ether (5) ethylpropy] ether S .

4. Which of the following can be used as X? eswm ¢feo 818 08B woed X Do wyexd,

X
ROH ——>»  RCl
(1) HCI (2) PCIy/HCI (3) PCls/pyridine  (4) Cl (5) CL/CCl

5. Identify the leaving group of the following reaction.
ama.qzﬁ‘aa a8 u8Fwed viden madts (leaving groupluesyw osim.
CH3CH,CIH:Br + NaCN ~———=%  CH;3;CH,CH,CN + NaBr
(DHCN (2) Brr (3) NaCN (4) CHaCH2CH,  (5) Na*

0. What is the C-O-C bond angle of an ether? &mc O C-0-C axldn endeis Dyed
(1) 110° (2) 120° (3) 106.5° {(#4) 109.5° (5) 180°
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7. Identify the following alkali metal cations polarizing power decreasing pattern.
BB ecin qgumde Fibembed dce §HED B8ebc Dxed,

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

8. Which of the following statement/s is / are correct about carbon and their oxides.
DA e &8 Bl BROED g vvnm B DwsIB/ e 50168 e ¢

a. Flemental carbon exists only in two forms diamond and graphite.
Ychn s 0w HWBE oy Go®d o D oem v e&mRE vOA.
b. Carbon is only non-metal in group 14.
w0 gom 14 8 g Om® gocivs wdsy ob.
¢. COyis a linear molecule. / CO2 v olifie gendsA.
d. CO and CO, are two stable oxides of carbon.
CO &w COz am mamdc e 08 8edEt) ob.

(1Y aand c only (2). a, band c only (3). b, ¢ and d only
(4). a, ¢ and d only. (5). Alla,b,cand d

9. Graphite is a good conductor of electricity because,
M8 wn ewig By wrirnement @D HB}esn

(1). Carbon atoms are covalently bonded.
mds! 608 GBS wreegt FBNNOE & qm
. (2). Its mobile electron is delocalized in each plane.
OR wedeme Dm gecweddn 88& ne-and Dudn 6.
~ (3). There are van der waal’s bonds between the planes of carbon atoms.
BEEE g wedst Bo®iey gnd DRt Auidm A, )
(4). Carbon-carbon bond distance is small compared with normal carbon containing.
compounds.
&8 moasi-mds] god DT Eo w®imns ABD LeewdvBED D mih 6D,
(5). The carbon atoms of each plane are sp” hybridized. :
BoE® neEleE gl m0dsT 0o spt By@moenn D am.

10. Which of the following statements are true for sulphuric acid?
BB gOEwd goc BOE yrmn/s dned

a. It can be used as an oxidizing agent./ &« @Bmecment ece ewig 6.

b. It is a viscous liquid. /8w gefgpde 60w,

c. It is a monobasic acid./ 8w Sm 0:88m ¢8@ceR.

d. It can be used as a dehydrating agent./ & »BHEBRNC RO GwrgnD Wi OB,

(1) a and c only (2). a, b and d only (3). ¢ and d oniy
(4). a, ¢ and d only. (5). b, ¢ and d only.




11. MgS04, xH20 has 45% of H20O by mass. The value of x is
MgSO4 xH20 8¢ 45% dee D8 »H® x 8 gos Bxjed

(H 3 @ 4 Gy 3 4) 6 Gy 7

12. What are the correct statement/s regarding noble gases?
eom RO ymn/s TR0 HdBo Doy wdIZIND BOGE od ¢?

a. In liquid phase, they have weak van der walls forces between atoms.
8 8 mEwed? (5O DEIRE At Bo®iey gnd s,

b. They are chemically very active.
S GeaowBImD mo 5BF B8 b,

.. ¢. . The boiling point decreases when going down the group.

etDed 8w ED emndD M Bws @b,

d. All are monoatomic gases
O BadcE® dm udé@iegnm Doped.

e. They are found in very small quantities in air.
Damed gow M §IdExT 1A,

{1). a,b,d and e only (2).a, b, ¢ and d only (3). a, cand d only
(4). a, c and e only, (5). b, ¢, and e only

~ 13 "Which of the element electronic configuration shows the highest oxidation state?
wom 05 geculefin dmmen efin §ecbrn 3w ned VEBmIe gome OB ¢?

(1), 35 4¢? (2). 3d5 4’ (3). 3 45 (4). 3d6 4 (5). 3d7 45>

- 14. - Which compound absorbs COz and violently react with water?

son RO woadow COy  gheadeens mEm and B8Eo Boe ('\}iolently.) 55&;6)@ oo ‘
" uBfwe S8 &?

(1), CaCOs (2). Al2O3 (3). ZnO (4). H2S04 (5). Cao

I5. Which of the following correct statements are according to the rusting of iron?
w@ROE O &R w®ABTVD 98 ywon BOGE od ¢?

a. Rusting of iron takes place in moister environment,
8cbugs wdin ududed & emd) O 8200 vy 8.
b, Rusting of iron can be stopped by carbon dioxide,
oY Dowodwd Doyd ¢H80 wmb O 98O DA,
¢. Rusting of iron is electrochemical in nature.
IS HmD wm B 380 Beysl dewBm ob.
d. Rusting of iron produces hydrated iron (III) oxide.
w»0O¢ () exuiaie end) Oc 98008 wed.
(1). a, cand d only (2). a, band d only (3). cand d only

(4). b, cand d only, (5). Alia,b,cand d
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16. Which of the following compound does not form ammonia on heating?
som OBt Same 80 ae®iBie Bl eowed ¢?

(1) NH4NO» (2) NH4Cl (3) (NH4)2504 {4) (NH4)2COs3 (5) (NHg)2C204

17. How many P — O and P = O bonds present in following two compounds respectively P4Os

and P4O1o .
P.0s w® PiOwn seoedodcP -0 ©P =0 asfon emw®em v ¢?

(1) 4,10 2) 12, 16 (3) 4,6 ) 10, 16 (5) 16, 12

18. Which of the following statement/s are correct regarding lithium metal?
EBw® §Eedrs n@sIR0 PP Ywon BOSE @ ¢?
a. It is least reactive alkali metal, / @®8e ocfnde A® gBBEE ecds .
b. It is softer than other alkali metals./ gemaf Wede BegudED Dih Bag @0.
c. Tt forms chlorides which is soluble in alcohol./ ©w ®@nweded s WecfoBiez] wagk.
d. Tt process low melting and boiling points. / S el Dm €36 DIV DDy ©4.

(1) aand d only (2). c and d only (3). aandconly
(4). a, ¢ and d only. (5). b and d only. '

19. Which of the following ions is the largest ion among these
@®8sY O®m» aeme Bac® gome e ¢7 ,
(1) Na* 2) AP (3) Mg (4) Ca** (5) Ba*"

20. Equal moles of Ha, CO and N> were mixed in a closed vessel at a pressure of 1.2 atm.
The partial pressure (in atm) of Hy is
CHy CO 0w N2 B¢ 08 0B goencwsy wbim Demet neE ¢re »e 5O oo 1.2atm.
Bomon onstod mn® o8 Hy 88 ¢ s ¢oBm Bimae dmoad,

(H1 (2)0.5 (3)04 \ (4) 0.3 (512

21. Which graph will not be a straight line for an ideal gas?
6Bl g eBe® & oun R wew wde elide s3edCadwst Rah emeect ¢

(1) PVvsP  (2) PvsT (3) PvsV ) VvsT (5) PIT vsT

22, “Total pressure of a mixture of gases is equal to sum of their partial pressures at same
conditions.” The above statement forms the basis of
Doy Buemom Bime &8 g Dgried gdn BOmDE dmndl wdim 00, 008 gmee
98! BBOO sem® Dm womFve Dned,

(1) Charles law /&Fed Bo®o

(2) Vant Hoff’s law / £579ewdd He®a

(3)  Dalton’s law of partial pressure /o2 FOxted go-8m B2 Buw
)] Avogadro’s law / g@oBedd Hw@w

(5) Gay Lussac’s law / ed geuded Swede




23.Rate of diffusion of a gas is,/ ©rD Befesdene wy,

(1) Inversely proportional to the square root of its molecular mass.
8w 60eEm Wmsided Do §Erwd yhecd®@d s@mmim b,
(2) Directly proportional to it density.
O6 BHFLGO emeciOD udimedn ed.
(3) Directly proportional to its molecular mass.
O o@oEmedmsTNed gMecEiOD u@mmdm ed.
(4) Directly proportional to the square root of its molecular mass.
£ e@elm dwmrived Do Jred anerd®d e®mumdn ed.
(5) Inversely proportional to the density.
& amlDed ReEI®L elinuiln eb.

24 Based on kinetic molecular theory of gases, which of the following laws can,be proved?

DogsTOEE geoe e Dem Bomed Sl 98sT von ndn Re@es! omns 80 eusdde |

(a) Boyle’s law / 228 Hw®w (b) Charles law /&oFed Bwo®e
-(¢) Avogadro’s law/eiDmed)d Bo®w

(1) Only (a) and (b)

{2) Only (a} and (c)

(3)- Only (b) and (¢)

(4) Only (a)

(5) All (a),(b) and (¢)

25.1fP, V, M, T and R, are pressure, volume, molar mass, temperature and gas constant
respectively, then for an ideal gas the density is given by ; ,
oByde Bigdm Blme -P ¢ 88&L -V ¢ 088w dinsfde-M ¢ cdemsdnde-T ¢ wsey Dig
Home -R ¢ 58 68 emnfde gyunve me 0B prmde Exned,

M P/rr
@ /oy
@) PM/py
@ M,
& Mg
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PARTII

Section - A (Answer at least 01 {one} of the following questions)

1. (i) Explain the structure of methanal in terms of bonding, hybridization, and bond angles

with the aid of a diagram.
AviRm, §O@mcens vy IO omden B Gpednst eihdensy e@mmcEOE Dyvw

Bedmd moxim,
(30 marks)

(ii) Consider the molecules X, Y, and Z below. Arrange the molecules in increasing boiling

point and explain the reasons for the variations.
oo scost X, Y @ 7 enemad® SOhed motem DiBiedn BEeDED umurim., dece

moeser @Omed SO0 euln BwesID,

0 0 0
)J\ /U\NH2 )LOH
X Y z

(20 marks)

(iii) Give the products for the following reactions. / swm pBHm ewem Shed 8¢ Gl e¢sID.

0 H-0

L SO
A —

b) H [Ag(NH3)]*

Anhydrous AlCl3

o @ + CHyCl ——>
. HsPO,
) © * CHgcOCI ——

uv

e) N R — )
(30 marks)
(iv) Give the mechanism for the reaction (iii) ¢ above.
gwm (iil) ¢ eBBwd vew vuriness Sesim. (20 marks)




2. (iy  Amines act as lewis bases depending on its Ky value. Derive an expression for Kp, of
CH;N.

#1080, 0 wd® ece viBedcrlest dthed Ki gvw gmp8. CHiN S K,
g el@ndeaen Dysiusis mdsin.
(20 marks)

(i) Aniline is less basic compared to aliphatic amines with similar molecular weight.
Explain with the aid of resonance diagrams,
®® dmsiL odm HEm0» §28» DEY wednlud HAETIOE wddm Mmbw ais.
@®w¢ dygnin Dyw widnews? Bdnd wdsin,

NH.

aniline

(30 marks)

(iif) * * The radical reaction of ethane with chlorine yields chloroethane. Write chain initiating
and chain propagating steps showing how chloroethane is formed. '
- Oenlst ww HecdBst ¢nd uBBweds Hecied! detst a1 o vim.
Beciohdens’ Hdumemned pd®@wm (initiating) w® ¢® g5Bws (propagating)
o BB webs Bwsis. (30 marks)

(iv) - Reaction of alcohols with Luca’s test distinguishes between primary, secondary, and
tertiary alcohols. :
O, (BABm ww 288 grdememe eDsTMS wEEw OB wews Gma
BRI 0dn mE wiwD.

a) Name the reagent of Luca’s test. / gmed gfmocmes wm @ ¢?

b) Explain how you would differentiate primary, secondary, and tertiary alcohols giving
the observations of Lucas test.
gmed o8Ffuens O8s) gpodm, dB58m sv mB8H g Eemoeme ofecatRolatcrag
emedd w8 mostm,

(20 marks)
Section - B {Answer at least 01 (one) of the following question)
3. () Why alkali metals are soft? mfeoBe §ecdn Cag Orfest 37 (10 marks)

(i) Write the two alkali metals and their stable superoxide when its reacted with water.
S5Ce 0®0 gABw om0 Gl gl Buledd wigm HwBu §reds eemnt Gusim.
(10 marks)

9
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(iii) The following question are based on the production of NaOH using the diaphragm
cell method.

oD Ham Doss® emds BPs 1vdn ISl NaOH Aduemed 4 @d.

(a) State the raw material used. /9:8m mm g@cds Guzim.

(b) Draw and label fully the diaphragm cell used in the manufacturing process.
Addeocs HuwbEel qoi 8oyl Dendd emfen ¢Gsin.

(c) Write the balanced chemical equation involved in the manufacturing process.
8828 BeD BB OCO qoc BED® Jewwdn wdmden Coanim.

(d) Give two uses of NaOH. / NaOH 8¢ wo8mesf e¢mn equim.

(¢) Give two uses of by-product in the manufacturing process,
Bdnes HdBed Gedn grdide e egsin.

(50 marks}
(iv) Draw the resonance form(s) of N2O3, NO, and N2Oa.
N203, NOz 0 NoO4 BE0 aac edygnds Do ¢ésim,
(21 marks)
(v) Give three uses of nitrogen and its compounds.

®HBHBHOED qec v-enfon pom ndnwsy egsin. (09 marks)

4. (i) (a) Write the ground state electronic configuration of transition metal Fe.
w8 (Fe) putndm §eedred gecedin bomes Eesin.

.. (b). State the two most common positive.oxidation states of Fe and the highest oxidation .
state electronic configuration.
BBROE D5 VBmcen gDudMDO gaE @y et eem wgwst BosiD,

(c) Aqueous FeSOq reacts with excess KCN to give a yellow octahedral ionic complex G.
G does not contain the elements I, O and S write the structural formula of G. -
58w FeS0:s wo O:8gd KON wo gaveen gddmBe qudim w-Bbemed (G) Oc H, .
O S exn® B 5® 80 qoc Dype ecsis,

(d) Give the [IUPAC name of G./ G 6c [UPAC »® ecxim. (34 marks)
(i) Draw the geometrical shape of the following compounds/complex ions and identify the

shape of the following molecules,
mn weBSon/gum wBEmOE Bdhm wBwr’ 85T wgrr 0T,

(@) [Ag(NHs)]" (b) [NI(CN)J* (¢) [Fe(CO)s] (d) [Cr(NH3)e]*

(32 marks)

(iii) (a) Explain why first ionization energy of fluorine is higher than that of chlorine?

BeEdBs0E 8cg eoBmdamn awldo Jdeels! 86 vl avdlimda amBed D
Bene Dot @sicws! Bend morim.

10
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(b) Briefly explain bond dissociation energy of chlorine is higher than that of fluorine,
Weocdfsl D AsTOm Budnm atBe JeehilnfOE aridn Buds nwlBed O dDrfes?
O5¥c8 omSews? ow@E mdsinm. (20 marks)

(iv) (a) Name two first serious of the 3d-transition metals which do not react with steam?

3d- gotedn §ecdnde ved edhed g  cds s@uds noice 800 udHw Mo
esREed). st emnt O mdsin.

(b) Which of the above (iv) (a) element form only one type of metal oxide?
gwm (iv) & (1) Qegds D8 & guamdum ocdy Dt d8lur v@eas C ecm
Becbs mbed ¢?

(14 marks)
Section - C ( Answer at least 01 {one} of the following question)

5. (1) (a) Write down the three characteristic properties of gases.
D250 E Qaroe® nmeE Swsis.

(b) Describe briefly any two physical properties of gases giving their ST units.
58 @DER eweln @b ecanl emdewst Dund modn! Died SI . Smn ecsim.

* (c) State'the combined gas law and write its mathematical-expression. Identify all the
terms.

Do BwdDE Omnd Swe oF Ohnda wmde Gudrt O v wgslt egsin,
_ (10 x 3 = 30-marks)

- (il) ~(a): Atatemperature of 325K and a pressure of 113.0 kPa of laughing gas, N>O occupies
a volume of 0.250 L, calculate its mass.

0800 02501, §wsmen 113.0kPa B0med oo 325K csmated 2 Gow
0@ (N20) gleq oD 28 OF gleg N20 duside oeme mcsis.

(b) What is the density of N2O under the given conditions.
punm 50 e N20 Diged amnlde n@u ¢? (20 + 10 = 30 marks)

(iif)  20% of N204 molecules are dissociated in a sample of gas at 27 °C and 760 torr as follows;

Calculate the density of the equilibrium mixture.

27°C 2w 760 torr Bamed & NoOs Dged 20% wwn 882 Sewdumne Drfer? m®
0@nE» 8gmed nmtde vemno WO,

Ny Oyigy © 2N0Oz (40 marks)

11




6. (i) (a)
(b)

(i (2
(b)

(iii) (a)
(b)

Define the following terms, @®&» gb0 caiEsi®.

- Mole fraction, Vapour pressure of water, Partial pressure of a gas

e®o@E Bnw, ¥cod Hide BOmw, Bigdm -G Bimae

A cylinder of a gas analyzer contains 3.5% CO2, 10.0% Oz and the remainder Nz at a
total pressure of 145 atm. Calculate the partial pressure of each component of this

gas.
BOma 145 atm wden! by Sdecem BEsIRJwew ne CO2, 3.5% 3 € 0210.0%

= ¢ o 9BBo N2 ¢ gideq 0O 0 000 Byened gilg Ouf Ol Diged goe&m Bz

OTBBD WMOBIB.
(15 x 2 = 30 marks)

Starting with the expression for average Kinetic energy of a monatomic gas, as
3/2kT, deduce the relationship between the root mean square velocity V% and the

temperature.
Sm 66Senm Doglm Doam amtde 3/2kT BEsf egm gmd &8 dw BLwms 8¢

gebow Vit 5O o8 cdeunded 2 e® end 8@ABINmMOS ©e ralatatol

Tf the root mean square velocity (RMSV) of hydrogen molecules at 25°9C is 1.6 km/s,
calculate the (RMSV) of a nitrogen molecule at 25 c.
25°C 2 pBPeis? gendc O8o VAo §e yedow (RMSV) 1.6 km/s »® 250C 2

»HBFest Dogged (RMSV) ewmmne mosim.
. (30 marks)

Draw a diégram to show the Maxwell-Boltzmann distribution of energy in a gas at
“two different temperaturés T1and T2 where T>> Ty, Label the diagram.
T2> T1. O cdemsdes! 82 Digbm afBe eDmnudddD gec SudededE

3 F0u® DmdBn 16 Ow B WIBIH.
(30 marks)

Using the above diagram explain why gases react faster when the temperature is

increased.
cdemEo HBHH8e0 & Digdn yBBwimbe i8Dn A0 gun Cwr cuewsd

WOHHEsT Bedmd wmosIn.
(40 marks)
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