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RS THE OPEN UNIVERSITY OF SRI LANKA .
" B.Sc¢/B.Ed Degree Programme/ Stand Alone Courses in Science- Level 3
- Final Examination- 2008/2009 '
CHU 1221/ CHE 3221/CHI 3221 Basic Principles in Chemistry — Paper 1
Duration — 2 hours

Date — 22.06.2009 Time — 10.00 a.m- 12.00 noon

_ Instructions to Candidates- ) _
'  This question paper consists of 50 Multiple Choice Questions. N
» Choose the most correct answer to each question and mark with a cross (*X’") on the
Answer sheet. :
Use a Pen (not a Pencil) to mark your final answer to each question.
Any question with more than one answer will not be counted for grading,
Marks will be deducted for incorrect answers (1/6 mark per incorrect answer).
Logarithm tables will be provided on request.

Gas constant (R) = 8.314JK ! mol !
Avogadro constant(Z) = 6.023x 10% mol !
Faraday constant(F) - = 96500 C mol™!
Plank constant(h) = 6.63x107MJs
Velocity of light(c) = 3.00x10%ms"!
Protonic chargefe} = 1.602x10°°C
Rydburg constant(R;) =~ = 1.097x10" m"!
Permitivity of free space,ey = 8.854x 107 C2N"'m?
1ev = 1.602x 107" ] '
1 bar = 10°Pa(Nm?
1amu = 1.665x 10" kg
Log. (X) = 2.303 log 1o (X)

1. Which one of the following contains 10 electrons, 11 protons and 12 neutrons?
M Mg @ fNat () FNe  (4) ENe (5)IF

2. Which of the following gases has the lowest density at STP?
(Ar vah_les: C=12;0=16;N=14;H=1; He = 4)

MO @N:  (3)He (4) NH 5 (50,
3. Of the foll"owing pairs, the one containing examples of metalloid elements in the periodic table is

(1)'.Na and K (2). F and CL (3).Caand Mg {(4).B and Si | (5) Fe and Mn
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4. Of the following particles, which will not undergo change direction of motion when pas
through an electric field?

(1) An alpha particle  (2) An electron  (3) An ion of carbon (4) A neutron (5) A proton

5. Which of the following fact was established by the Rutherford’s experiment on scattering
particles by a thin metal foil? X
(1) Atoms are electrically neutral.
(2) Electrons are fundamental particles of all matter.
(3) All electrons have the same charge.
(4) Mass and charge of an atom is concentrated on the nucleus.
(5) Mass to charge ratio of electron is always a constant.

6. Which of the following is the correct decimal power that corresj:onds to the prcﬁx 1?
(1) 10 2 (2)10°¢ (3)10°3 @10 (9107

7. Which of the following statements regarding periodic properties of is incorrect?
(1) Both eleciron affinity and ionization energy decreases down the group.
(2) Atomic size increases to the right across a period.
(3) Tonization enthalpy increases to the right across a period.
(4) Atomic size increases down a group.
(5) Electron affinity increases to the right across a perlod

8. If the ionisation energy of hydrogen atom is 13 6 eV, then the jonisation euargy for He™ ion shoul
be

(1). 13.6eV. (2). 6.80¢eV. (3). 79.0 eV. (4). 344 eV. (5). 27.2eV.

9.2.0 gofFex (S04); is dlssolved in water to give a 100 cm’of aqueous solution What is
the concentration of SO4 *~ ions? (Molar mass of Fea (SO4)3 is 400 g mol ™ h

(1). 1.5x 10 moldm™> (2). 5.0x107°  mol dm~ 3 (3). 1.5x10 ' mol dm™?
4). 50x10 moldm™  (5). 1.5x10"*mol dm™> .

10. Which one of the following atoms has an electron with the quantum numbers n=2, /=2, m=
s =- 1/2 when the atom is in its lowest energy configuration?

(1). He (2). Li 3). C 4). Si  (5).none of the above '
11. de Broglie equation,

(1) is used to calculate the energy levels in a hydrogen atom.

2) gwes a relationship between particle like property of matter and ltS wave like property.
(3) is used in the calculation of the Rydburg constant. ‘

{4) Is also known as Planck equation.

(5) Gives a relationship between electromagnenc rad1at10n and its wave]ength
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12. Which principle(s) or rule(s), if any, does the configuration given below violate?

ls  2s 2p 2d

Y

(1). The Aufbau principle (2). Rules for acceptable quantum numbers and atomic orbitals
(3). The Aufbau principle and Hund's rule {(4). Hund's rule
(5). Pauli exclusion principle :

- 13. Which of the following statement regarding the probability distribution function of
H atom is not true? ‘ :
(1) an orbital is area around the nucleus in which the probability of finding the electron is hig
(2) the mathematical form of an orbital is the product of the radial function and the angular

"~ function. -
.. (3) there is no angular part in the mathematical form of the s orbital.
~ (4) Both angular part and radial part is present in the mathematical form of the p orbital.
(5) The probability of finding an electron in the s orbital is always zero.

14. Which of the following has the same bond order as Ny?

(1) 0y (2) 0" 3) 0, “Ho" (50
15. Correct order of increasing bond length is : o
()0 <0,"<0; <0, <0 (2) 0:7<01 <" < 0,7< 0,

(3) 02¥'<0;'< 0, < 02" < 0> (4) 0,'< 0, < 0,7 < 0,2< 0,
(5) 02 < 02“ < 022—< 02+ < 0_7_2+ )

16. Which of the following pair in which both species are paramagnetic with one
unpaired electron? |

(1)0,0:" 7 (0,05 (3)0,, 0,7 (4 0,0," (50,07

17. The compound that has the highest lattice energy is '
(1) LiCI (2) CsCl (3) MgO (4) CIN (5) AgCl

18. Which of the following molecules/ions obey the octet rule?
(1) SO; (2) SF, (3) H:S8 (4) SO (5) SO;

19. Accdrdixig to Fajan’s rule, which of the following compound has the greatest covalent characté
(1) CaCl; (2) Cal; (3) Cdl, (4)CdCl,  (5) MgCl,

20. Which of the following electron arrangements represents that of the Highest
Occupied Molecular Orbital (HOMO) of 0,7

2 2 2 . o1_ 1
4y ‘3"21:m'J (2) G‘pr-' (3) 752py2 = 752;:22 4) Tt'Zpyz = 5'f='£:¢’.1:z:-J (O)m Jpy = n*lpz

21. The molecule/ion that has the same shape as SiF4 s
(1) SF, (2) IF4 (3) XeF4 (4) CClq (5) PCls
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22. Which of the molecule/ion is linear?

(1) H;S (2) HCN (3)'SF, (4) XeF, (5) OCl,
23. The molecule where the central atom is sp’d hybridized is
(2) XeF; - (b) PCi5 (c) ICl, (d) 1IF;”.
The answer is | ‘
- (1) (a) and (b) only (2) (b) and () only *~ * (3) (c) and (d) only
(4) (a) and (d) only _ (5) (@), (b) and (c) only.

24.Which one of the following is NOT an extensive thermodynamic property?

(1) enthalpy (2) isobaric thermal capacity  (3) Gibbs free energy
(4) molar volume  (5) entropy

25. The compressibility factor (Z) of n mol of gaseous argon(C yn = 3R/2) occupymg a volume V a
pressure P and temperature T is givén by

M ﬁ @) ~—~3§T 3) g @ T;lf,r (5) none of these
26.Under which of the following set of conditions w1ll a real gas most closely approx1mate to ideal
behaviour? -
Temperature /K Pressure /kPa
(1) |78 5000
(2) |78 1000
(3) [ 400 2500
1(4) | 800 1000
(5) 1200 1 000

27. The equation AU =nCy, AT will apply for which of the following systems?

(a) any gaseous system at constant volume

(b) any homogernous system at constant volume

(c) any ideal gas at constant pressure

(d) any ideal gas at constant volume

() any solid at constant volume

(f) any vaporization at constant pressure : . ,

The correct answer is : o _ "
(1} a,b,d and e only (2) a,cand d only (3) a,b,c and d only
{4) a,b,c,d and ¢ only (5) a,b,c, d, e and f are all correct

28. The SI unit for entropy is

MIK'mol™'  @IK'  @KI!  (4) T mol " "(sj'ﬁoneofﬂlese‘
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29. Liquid benzene, C¢Hs(/), undergoes combustion according to the equation

CoH(D) + %oz(g) = 3H,0() +6C0x(g)

Standard molar enthalpies of formation, AHY}, at 25 °C are (in kJ mol ™ h
CeHs()=a ; HO() = b; COxg)=c

What is the standard molar enthalpies of combustion of benzene?

(1) a-3b-6c ) 313-1’-5"—3 (3) 3b+6c+a
(4)3b+6c-a (5) none of the these

30. Which one of the fdliowing equations will N OoT apply for an ideal gas? .

N L0 () S0 () Zo e [3e) Ly e () _
o), o) o (5). (4){31‘],,_0 o(3), =

31.Which one of the following is not a Lewis base? _ _
(1) AlCl; (2) PH, (3)CH;OCH;  (4) H,0 (5) NH.NH;"

32. Which one of the following statements is not true? )
(1) Alkaline earth elements get oxidized when they react with hydrogen.
(2) Oxidation number of hydrogen is always +1.
(3) Alcan reduce Fe O; to Fe, '
(4) In acidic medium, MnOy’ is reduced to Mn** by ferrous ions.
(5) Oxidizing agents acquire electrons.

33. K, values of HOAc and HxO are 1.8 x 10" and 1.8 x 10" '8, respectively. Consider the followin
statemerts, )
(a) OAc  is a weaker base than OH .
(b) HOAC is a strong acid than H>O.
(c) pKy of HOAc is 4.75.

Pick the correct statement(s) from (a), (b) and (c), ce R e
(1) (a), (b) and (c) (2) (@ and (c) only (3) (b) and (c}) only
(4) (c) only (5) (a) only ' '

34. Consider the following statements.
(a) Entropy changes are not important for a solid-state reaction. ,
(b) Positive catalyst retards the forward reaction by altering the activation energy.
(c) Activation energy is a kinetic parameter that determines the rate of a reaction.

P1ck thé correct statement(s) from (a), (b) and (c), '
(1) (a) only (2) (a) and (b) only (3) (a) and (c) only
(4) (c) only (5) all (a), (b) and (c) are correct. '
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35. Consider the decompomtlon reaction.

2HgO(s) — 2Hg(g) + Ox(g) for which AH®=+304.3 kJ mol - -1 and
AS® =+0.414 kT K 'mol ~
The initial decomposition occurs at - S
(735K (2)298 K (3) 1008 K (4)735°C (5)437°C

Answers to Q 36 and 37 are based on the following:

. The following values for the rate constants of two elementary reactions, (1) and (2), are reported

ki = 2.4 x 10™ mol dm™ min™ —-mmememme- (1) k=35x10° mol! m*s" mmeeme(2)

36. The value of the rate constaﬁt, k1, in ST units is
(D24x10% (2)24x107 (3)4.0x10°  (4)4.0x10° (5 144x 10

37. What are the orders of the react_:ions, ‘having the rate constants k; and k respectively?
(MO0andl (2)1and2 (3) 1and0 (4)0and2 (5) insufficient information

38. Consider the following statements:
(a) A catalyst increases the rate of a reaction by increasing its activation energy.
(b) Molecularity and overall order of an elementary reaction are always equal
(c) Halflife of a zero order reaction is independent of the initial concentration
(d) Half life of a first order reaction is independent of the initial concentration.

+ Of these statemeﬁts,

(1) only (a) and (b) are cormrect (2) only (b) and (c) are correct
(3) only (c) and (d) are correct (4) only (b) and (d) are correct
(5) only (c) and (a) are correct or
39. The rate of the elementary reaction A + B -——> P is best represented by
dl4]_ d4] LAl
1 I Sl S
(1) == =HAE] (; ==k 4] ®) -= = =kl4]
@ -M_yam -]y

40. Consider the following expression giving the relationship between the two variables k and

Ink= Q[%J +InA4 (Q and A are constants)

The corresponding exponential form of the equation is
4 e

4 e 4 .2
(Dk=0e"™ (2 k=4e" (3) k=Qe? (&) k= 4T (5) k=

h;ll—-
“Ier




4l. con ocod Desd 'a@a!.aa_cg bwdfo enivs.

{1) OO SG0@E eme (Transport number}) dged 99 guen BEE cos oa
@0a Dxed s@me &8,

2) AlY gos 885 02 ®» @6 cpaoiemca Na'gze 85g 06 & medissed
oBm 68,

{3) 5.0Q plecinud gl @@5& o88wm u::aimcmmam (conductance) 0.20S 8.

{4) 210 @eogDed SI Swom A m e,

(5] camenm®e ( Conductance) adsusmbed (conductivity) om ewie Sctwed
i o 8,

42, aBBuh 75 o o0s 888 1.0 ol wide®s CuSO, pbans Sz Sdedemn
oo eE menido O oEod o sgiv Sndde (mgomed emeddm ¢? (Cu
eesnn ecugnn doweltia = 63.5)

(1} 2.5 (2} 160 (3) 300 - (4) 450 {5} 600
13, oo cmeds Ses6 BEEmei, |

(a) gusity cOgmdn gbd cxdned Swn Jead erdn EEpmOED SEbo
gedmn(drift velocity) emma.

(b) Sead eomp REEE® V 'm duww 588 crddo s,

(c) efememBe, RSN @63@01@@:5'&36&560@ @8.

(a), (b) @m (c) qmaeﬂ 58:02, E)caai&m E)@lcﬂ

(1). (2) &= (b) a@s&}. : (2). (b) o () a@@ | G). () oo (d) a@@
(4). (a), b) o= (c)Bade  (5). (a), (b).{c) 560 emeb,

44, 9dnd B8edcaed ®8g 1.00x10 & &ge 250.0 ml Og cOde SCs gD o

pPacn 088 odfmcomse 2.50x 102 Sm’mol?, €8
(dged osmcomes eangmein.)
BB £Bited sdmcnmbo cmalzn &f

M25x10" (2)10x107 @) Lox10* @10 (5)25x 10"

45, S04 que B9 25 b b 80 pedkan cg Duend oDm dmed ‘
1. -193000C 2. 241250 C 3. -241250C
4, 482500 C 5. -—482500C

46. ono cineds o-eiced TUPAC o gl c?

COzH !

HOGCHS

(1) 4-hydroxy-7-methyl-2-cycloheptene-1-oic acid
(2) 7-hydroxy-2-methyl-6-cycloheptene-1-oic acid
(3} 7-hydroxy-2-methyl-6-cycloheptenecarboxylic acid
(4) 4-hydroxy-7-methyl-2-cycloheptenecarboxylic acid
(5} 1-carboxy-4-hydroxy-7-methyl-2-cycloheptene




41. Which one of the following statements is incorrect?

(1) Transport number of an jon is the fraction of current carried by that ion.

(2) The charge on 0.2 mol of Al ** jons is the same as the charge on 0.6 mol of Na* ions.
~ (3). The conductance of a metal wire of resistance 5.0 Q is equal 100.20 S.

(4) Slunit of Current density is Am= =

(5) Conductance is equal to the product of conductivity and the cell constant

42. A solution of CuSO, is electrolysed for 1.0 minute with a steady electric current of 7.5 Ampere

The mass of metal (in mg) expected to be deposited at the cathode is (relative atomic mass of .
copper = 63.5) about :

25 . (@150 (3) 300 (4) 450 (5)600 -

43. Consider the following'statements. '

{a) The ionic mobility is defined as the drift velocity per unit electric field strength. .
(b) Electric field sirength can be expressed in the units V! m
{c} Conductivity is the reciprocal of specific resistance.

The correct statements out of (a), (b) and (c) adee:'afé o o
(). () and ®)only ~ (2).()and (cjonly - - - (3). (¢) and (d) only
(4). Allof (), (b) and (c)  (5). None of (a), (b) and (c)

44. The molar conductivity of an aqueous. electrolyte solution prepared by dissolving 1.00x10 ~2 mb
of it in 250.0:ml of water (neglect conductivity of water) is 2.50 x 10 "% § m® mol . The '
conductivity of this sohutionis - =

(H25x10% (@ 1.0_;; 100 @) 1.0x10% @10 (5)2.5x% 10"

45. The total charge on 2.5 moles of SO,2" fons is, apprc.)'}'cin:{ately, e(jual to
(1)- —193000C  (2). 241250C  (3).— 241250 C (4)/'482500C  (5).— 482500 (of

46. What is the IUPAC name of the following compound? "

| COH
HO’O\CHé

(1) 4-hydroxy-7-methyl-2-cycloheptene-1-oic acid

(2) 7-hydroxy-2-methyl-6-cycloheptene-1-oic acid

(3) 7-hydroxy-2-methyl-6-cycloheptenecarboxylic acid

(4) 4-hydroxy-7-methyl-2-cycloheptenecarboxylic acid -
(5) I-carboxy-4-hydroxy—7-methy1—2-cyclohepteﬂ: e




47 ITUPAC en®@mosoe q@é' EOE Dmed eon & aif o O 0om 8O e?

{a) methanoic acid

(b) pent-4-en-3-ol

(c) propynal

(d) 4-penten-3-ol
(1) (a) (b) @ (d) 2 @®Mea) @ OCQQe=2(d
@) @oa() 5 (bres (d)

48, son cuebn meenikob@el nee 80 widdid (chiral) Bg ?

CHa NO, Br, CHa
H——Cl =7 Me, Me - Br H——H
H=——Cl FE0N CleCHO H——CHO

H Moo A

Br Br ‘ .
A B C - D E
() ADa®E () ACo®D (3) B,DesE
4y B,CemD - (5} A,B,CesD -

49, con cipeds pda oeolin HEsSn cfbodomd eosnd wode ?

' .~ CHa Br H Br, CHj.
= = (O =
Br\n" CH3 CHa CHS H H

HO
HaC L M N
(1) KeoN @ K, LesN G) LesN
4 K LeaM (5) MoemN
50. smo cudeba P scenkon ogmein.
CHa
= _CHa
CMGg
P

P g ooc® SOG 6&523)&3:3 Bmed mend &7 ¢

MesC M\CHa CMe; . MESCWCH:;
@CHS

CH3 ] CHS
CHs

4, 5. _
MesC LT o8 Mes- XN ek

- £58m8 wOEH, -




47. Which of the following names are not acceptable according to TUPAC rules ‘o_f nomenclature?
(a). methanoic acid (b). pent-4-en-3-01  (c). propynal (4). 4-penten-3-ol

1) @ ®Oamdd ) @, 0b)andc) (3) (b),(c)and(d)

(4) (a)and(c) (5) (b)and(d)
48. Which of the following compounds are chiral?. &
CHa NO Br, o ' " Ch,
H——Cl 0% Me, aMe Br H——H
H——Cl  \\_// ata C'w\cm H——CHO
H H H '
A c D E

(1) A,DandEonly (2) A,CandDonly (3) B,DandEonly
{4 B,CandD only (5) A,B,CandD only .

49. Which of the following compounds show geometrical isomerism? ] |

CHy . Br - H ©Br, - CHj-
o G O
Brj CHj CH4 CHj H H
HaC HO .
K L M : N

(I) KandN only (2) K LandNonly (3) LandN only
(4) K, LandMonly (5 MandN only '

50. Consider the following compound P.
CHs
A CHa

CMe,

P
Which is the most stable conformation of P?

) § . E
VAT T MesC~ 77 e
. CH
CHa ﬁ 3 © CHy
CHa | |
4 5

. ' oH
MeaC\m\nga Me;C CF—|3
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THE OPEN UNIVERSITY OF SRI LANKA
B.Sc¢/ B.Ed Degree Programme/ Stand Alone Courses in Science- Level 3
Final Examination- 2008/2009
CHU 1221/ CHE 3221/CHI 3221 Basic Principles in Chemistry — Paper 1
~ Duration - 2 hours

Date - 22.06.2009 e ' " Time = 10.00 a.mi- 12.00 noo

Instructions to Candidates- .
 This question paper consists of 50 Multiplé Choice Questions.
¢ Choose the most correct answer to each questlon and mark wuh a cross (* X”) on th

Answer sheet. e _

-Use a Pen (not a Pencil) to mark your final answer to each questmn

Any question with more than one answer will not be counted for grading.
Marks will be deducted for incorrect answers (1/6 mark per incorrect answer).
Logarithm tables will be provided on request.

Write down clearly your Index Number in the space prov1ded in the answer Sh

Gas constant (R) = 8314 IK! mol 1
‘Avogadro constant(L) - = 6,023x 10® mot~"
Faraday constant(F) = 96 500 C mol "'
Plank constant(%,) = 6.63x10"*7Js
Velocity of light(c) =3.00x10%ms""
Protonic charge(e} - = 1.602x10°"°C
Rydburg constant(R;;) =1097x10"m"!
Permitivity of free space,gy = 8.854x 10~ 2 C3IN"'m-?
1eV = 1602x10"9J

1 bar ' - = 10°Pa(Nm™?)

1 amu = 1.665x 10" kg
Log. (X) " = 2. 303 log 10 (X)

1. Which one of the following contains 10 électrons, 11 protons and 12 neutrons?
(D EMg® @ §Na* (3) BNe (9 ANe (5)F

2. Which of the following gases has the lowest density at STP?
(Arvalues: C=12; 0=16;N=14; H=1; He = 4) o

(Hco (2N, (3) He (4) NH 3 (5) 02
3. Of the following pairs, the one containing examples of metallmd elements in the periodic table

(ND.Naand K (2). Fand CL (3).Caand Mg. (4).B and Si (5)Fe and Mn




8.

‘@qgg(‘éurrme&r Qusbedt  Guiresr  Saligansd o  Hiebenaseria FlHmed

B.oaLe. G Uaeumd aimebaEne ﬁ@ Pad GODbs SILTHHmus
Csreniihieieng”? _ ‘
(A sryemipfanioy,C = 12,0 = 16:N= 14 H= L He =4)

mco  @N.  @H  @ONH ()0

arssm S Lamamuld stemiu@h 2 Garmsi Gurs apeuEEIGEne  LsiaumiD
Gomqmetien 61G _@aarremﬁ@sﬁsn@?

()Na, K  (2.F,CL 3)Ca. Mg (4)B,Si  (5)Fe,Mn

Seieumd  Slenllbans HEhaT GI,E)GG)GDT.LIS\GﬁI uéng’r)'eﬂ@m_rr&& Qagushaid GUTSEI DiGE
Busssde Hme OTBBSSHEGL UL DT TE? '

(1) spins selsms  (2) Beoddye  (3) smuaia s (4) BusHe

( 5) e @ett | |

LfGeTEman et LeauEbaiaieuhpiel 66l 2..6mIaniD GumRsmareniu’ L &l?
(1) oimpisae HeT BB, .

(2) Beodraimpe FoHe0 FLLGUTEEETSaaEID  SigULDLg 16071 B BT LD.
(3) o BrsHrasend ¢8I ghBSHMmSS QeBmeRhHSSlEmeT.

(4) smielag Hafloyd gopeD sGel0 sRbAGSHESD.

(5) @wsalpais Henfey, g elfgbatOUIREID §F wrisd.

N agub (WaRsTems SUlsE@D HEssoTa HH0 DHSE wirg)? )
(1)10°2 (2)10°° (3y10°? @ 107? (5)10°2

SIATSS S LauanaIuiled CpEmHBIEETEIE) SualfEHET GIueoLseT bl
efiaubD FnbmitbaEne siSl Hesswpna? . :

() s LsHer  afBu  BeosBes B, Suamssh o By e
(& e p6UEDL EAl6TIDETT. SR Co .

() ayassasda bt eIt Limnelt Sy siflbalamaE!.

(3) ayissmsHar aftL Swemssh s S faHABMmeE!.
(4) st L_gsFeir oG SIEDITILIGHLDEH S sflesaingl. _
(5) yaissmsda aflu EehHer HILLLD oF sfsSRImaE.

ey ogpela STmbsH FH5 13.6 eV, aaed. He* sywefien .g;msmﬁeia&m

FHd. o -
(1). 13.6€V. (2). 6.80eV.- ,(3).'.79‘.09\[." (4).‘ 54.4 _eV.. (5). 27.2eV.

e




4. Of the following particles, which will not undergo change dlrectlon of motlon when pas;
through an electric field? =

(1) An alpha particle (2) Anelectron  (3) An ion of carbon _(4) A neutron (5) A proton

5. Which of the following fact was established by the Rutherford’s experiment on scattering g
particles by a thin metal foil?
(1) Atoms are electrically neutral.
(2) Electrons are fundamental particles of all matter.
(3) All electrons have the same charge g
(4) Mass and charge of an atom is concentrated on the nucleus
(5) Mass to charge ratio of electron is always a constant.

6. Which of the following is the correct decimal power that corresponds to the prefix p?
M1 @10°° (3) 10 ) 10°° 65)10°

7. Which of the following statements regarding periodic properties of is incorrect? -
(1) Both electron affinity and ionization energy decreases down the greup
(2) Atomic size increases to the right across a period.
(3) Tonization enthalpy mcreases to the rlght across a period.
(4) Atomic size increases down a group.
(5) Electron affinity increases to the right across a period.

8. If the ionisation energy of hydrogen atom is 13.6 eV, then the ionisation energy for He " ion shou
be

(1). 13.6eV.  (2). 6.80eV.  (3). 79.06V. (4). 544eV. (5). 27.2¢V.

9.2.0 g of Fea(80y); is dlssolved in water to give a 100 cm®of aqueous solution, What is
the concentration of 804 2~ ions? (Molar mass of Fe» (SO4)3 is 400 g mol ™ ') -

(1). 1.5x 107 moldm™  (2). 5.0x10° moldm™® (3). 1.5 10"" mot dm >
4. 5.0x 10 moldm™  (5). 1.5x 102 mol dm™3

10. Which one of the following atoms has an electron with the quantumn numbersn=2, /=2, m=
s =- 1/2 when the atom is in its lowest energy configuration?

(. He  @.Li.  (3.C (4. Si (5. noneofthe above
11. de Broglie equation,

(1) is used to calculate the energy levels in a hydrogen atom. .

(2) gives a relatmnshlp between partlcle like property of matter and its wave like property
(3) is used in the calculation of the Rydburg constant.

{4) Is also known as Planck equation.

(5) Gives a relationship between electromagnetic radiation and its wavelength.
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nt

10.

11.

13.

Fey (804)3 B 2.0 g mflsd seorésstul@G 100 cm’ HENTFE) 2 _(HEUTSSLILI LS.
SO, *~ swesaians Genfley wimg? :

(Fez (SO4)3. Qanz tevrs; Hlenfley 400 gmol )

(1. 1.5x 10 moldm™®  (2). 5.0x 10 moldm™> (3). 1.5x 10" mol dm~?
4). 5.0x10 moldm~>  (5). 1.5x10>mol dm~* . '

Ueliau@paiansubmien selougny oiHeT Ues Gomphs FHd ﬂmmuﬂeﬁ STalL(HID.
Gurgl n= 2, /=2 m=1, & =- 1/2 agub 5685 Q& GLsbisenemujsnii
Basdlrmend  Careaungmagld?

(1). He @1 @).C @). Si () sy emegweim

@ |_|(Bgrr£5515 &waﬂum_rrmg,j :

(1) moras - oameiasien &55\ (DL L_TRIGHEmETTES esastsﬂuug,m@u
LaTUGSSUILBESETDE. - '

(2) gemiEamnasuiear FLOGUTReT @u_[auqes@m S|ENED - @msuuas@m @m_u_ﬂs\}rrsm
CFm_TenLgd LSS

(3) @i Guisdle wmisdmws sSelhsedsd LLGILHSBULGE S,

(4) @ Venmmsdler FwHBLTG eaeipD  SenDsHE ILHS DS :

(5) DenEnbes SATUIDGSD, IS0 DiHeL HENSHNGL HenLuleorar GHTLTanLis
SHHBHDE).

&6 SIUL Heiten Ee0SHETE [HIaNELLIGHLOLIL] Gi'fjr,g," HHEBOUD [/ HHHIOUBIHENET
Sieveudl allgh/ all@sansT (61 Teuml @@Blﬁ]ﬁﬁr) aflevdls smemlUG S EmaE?

ls s

[ [ --- IIIDD

(1). eumeier (Aufban)ssmaub

(2) opme Qsreienil’ L FoHF G]Em_GLsums@aesrrﬁm Sigm  @UBDesEHSETEN
el BT, :

{(3) (Aufban) aieir sshgeud, Hunds aig

($)Hund'seflg

(5) Gueneiuien zeljsmas SoHaEUD

H sigmiella Blsbsse umbusd sy ubphy (Saeumd asbpisaener 6@1
o_ aEeniou e ?

(1) gUimmed eraiium SHMGUF @Lpsumm @mg,,a‘;]gem esrrsmuu@mg;mesrrm @_u_ig
Bapssaent W Uil QuEtb.

(2) puipmpey gaEPfial sl auQaNDTEG SUoTF Srjiagb Ganaws amilsgih
QLRBSLOTEG LD,

(3) s gUbmedsir Fenlls sugeUGHd (8&3rr5ma= G ST LOm LT,

4 p oUubmeler aasauﬂ,e_r, mmwgﬁﬂm Caramsanyl, SYETFETIY  ETeBIH
BT erL 1L i(BiD. -

(5) s glbmelsd @mg@u@mnm@ asrrsnmuu@eug,m&srrsm ﬁlfswg)fssu S WIAR ALY
FALILTEGLD.




12. Which principle(s) or rule(s), if any, does the configuration given below violate?

1s s

iApiigi --l IIIEIIZI

{1). The Aufbau principle (2). Rules for acceptable quantum numbers and atomic orbltals
(3). The Aufbau principle and Hund's rule (4). Hund's rule
(5). Pauli exclusion principle

- 13. Which of the following statement regarding the probability distribution function of

H atom is not true?.

(1) an orbital is area around the nucleus in which the probablhty of finding the electron is hi

(2) the mathematical form of an orbital is the product of the radial function and the angular
function.

(3) there is no angular part in the mathematical form of the s orbltal

(4) Both angular part and radial part is present in the mathematical form of the 1 p orbltal

(5) The probability of finding an electron in the s orbital is always zero.

14, Whlch of the followmg has the same bond order as Na?

()05 @0 (30, @o," (9o
15. Correct order ofi mcreasmg bond length is
(1) 0, < 0') < 0O, < Oz < Oz” (2) 032_<01_ < 02* < 022+< O

(3) 0:7<0;'< 0, < 0y < 03‘2 . 40" <0.M< 0y <02<0,
(5) 02 <0y <O;J_ <03 §02+ .

16. Which of the following pair in which both spec:les are paramagnetic with one
unpaired clectron?

(1) 01, 02~ 20,50, (3)0,,0, ) #0507 (50, 0.

17. The compound that has the highest lattice energy is
(M LiCl (2) CsCl 3)Mg0 (4) CrN (5) AgCl

18. Which of the following molecules/ions obey the octet rule?
(1) 805 (2) SF, (3) HoS 4) sof“ (5) SO,

19. According to Fajan’s rule, which of the followmg compound’ has the greatest covalent charact
( 1) CaCl; (2) Caly (3) CdL, 4) CdClz (5) MgCla

20 Whlch of the following electron arrangements reprcsents that of the nghest
Occupied Molecular Orbital (HOMO) of 03?7 o i

21. The moieculehon that has the same shape as SlF4 is | R T
(1) SF,4 (2) IF," (3) XeF, (4 CCly (5) PCls




14 N; et @55 ey am‘]sm&smmu Ueeumesanaubuis eig) G]asrram@mm@"

(O () 0" (3) 0, 4 0 (5) 07"
- ememin ?mu} g{ﬂ&ﬁ!&i@)m S(hSHHnen auflens

(1)02 <0y <0, <0, <05 (2) 044 <0," < 0," <o,’+< 0,

(3) 0,7'<0,"< 0, < 0, < 0, (4) 0,'< 0:2'< 0;" < 0,< 05

(5) 02<0; <0 <0, <0
16. g GemoumdsliLLrs SwsHTmens Qasremgbbs) LITSh @mmemues
s Hddem & Bhg]]&s&'mm&i QEremi. Gamg srgu?
102,07  20,,05" (3)07,0,7 # 0,0 (50,7,0,

17. = wi FIOBF FoHglamws Gisram G&ﬁémsu? ‘
(1) LiCl (2) CsCl (3) MgO (4) CrN (5) AeCl

18. silLs alfdsmbw BLEGD ApaEamml glu_lsm/ 61557 [
(1) 80, (2) SF4 G)HS (4) S04~ (5) 802 %, -

19, uggrailar eflgiling, Jerameueneubmist a& (ijmnﬁu 2 Ul UBIALEH g
Buwsdenus CaremipaTeng.

(1) CaCly - () Cal (3) CdL; (4) CdCl, (5) MgCh

20. O, ofer 2 wiy ﬂmmj]u_l LRSS DI @lj}mmsmsuu (HOMO) Lﬂgﬂueﬁ]a&@w q
Bevddlyer QUG JsieubaiamabmisT 61@1” | ) B f

Dom’  @m’ Dmp’=mnd @) Ty =W (5) W apy' =12,

21. SiFs @6 @65 ecugmsmsd Qaraifeisn cpesammp)/ Sue?

(1) SF, (2) IF; (3) XeFy (4) CCly (5) PCl;
22.  deieugamabgei abs weodsmp /owe CoiGam G augapmLLig?
: (1) HaS (2) HCN (3) SF, (4) XeF, (5) OCl,
23.  emow sgmi sp-d SEOULEDI_LL  PLPEVEEn BIH6TT.
(a) XeF, (b) PCl;s (c) ICl4 (d) IFy
aflenL ' , o
(1) (a) , (b) wrsgmb (2) (b) . (c} wrgdHnD (3) (¢) {(d) wrggmb

(4) (2) . (d) rggimb  (5) (a), (b) , (c) r&Eb




22, Which of the moleculefion is linear? _
() H:S (2) HCN 35 F"2 4 XeF: - (5)0CL

23. The molecule where the central atom is sp°d hybridized is
(a) XeF» (b) PCls (c) ICL (d) IFs~

The answer is

(1) (a) and (b) only _ (é) (byand(c)only . (3)(c)and (d) only
(4) (a) and (d) only - (9)(@), (b) and (c) only. L

24, Which one of the following is NOT an extensive thermodynamic property?

(1) enthalpy (2) isobaric thermal capacity  (3) Gibbs free energy
(4) molar volume  (5) entropy - '

* 25. The compressibility factor (Z) of n mol of gaseous argon(C,, = 3R/2) occupying a volume V a
pressure P and temperature T is givén by
PV 3RT -
1) — ) — 3 : :
(1) RT 2 2 3) 5 oV

[V
S
H

behaviour?
Temperature /K Pressure /kPa
(1)-[ 78 15000
(2) |78 1 000
(3} | 400 . 2 500
(4) [ 800 - | 1000
(5) | 1200 1 000

27. The equation AU =nC, , AT will apply for which of the following systems?

(a) any gaseous system at constant volume

(b) any homogenous system at constant volume
{¢) any ideal gas at constant pressure

(d) any ideal gas at constant volume

(€) any solid at constant volume

(f) any vaporization at constant pressure

The correct answer is
{1} a,b,d and e only {(2) a,cand d only (3) a,b,c and d only
(4) a,b,c,d and ¢ only (5) a,b,e, d, e and fare all correct

28. The ST unit for entropy is

MIK'mol ' @IK' @KI!' (4)Tmol"! (5) none of these




24, Ueeumevensuppen 615 alfleurer Qauluallussaluey) sisbeonss?

(1) embme0Ld. (;2) FlIo SipsHs GauliLd G]asrreﬁénema; - (3) Endle awnda éa‘agﬂ
(4) apsoibsateueiay (5) eub i

25. V saéusnenn o eienld@b, N opeimaenenli sumiflensy gisefe (Cym =

3R/2) swEss STyaniwiransm (Z)) P sipdosssaib, T(asuuunjsmmuﬂmm
Weiteu(mld erghenmed SILILGHESSTDSHT

wZ @I ef @ T G
ETERILDGIT]I. - : ‘

26.  (adeu(mld ﬂgpﬂuggg;msmamﬂm £w Qeous aunCeameg el eumyy
E;Lg,mg,amu_las SMHIUD? '

GauiuBenes /K Sipsab /kPa
(1) {78 5000
) |78 1000-
(3) | 400 2500
(4) 1800 1000
(5) | 1200 1000

27. daeumeasupmet 66 Oorgdsemses U= nCv“1 AT aigmiid ffmsmurr@
LBrGwrsldbasiu_eomb?

(a) womré @emeuanalst ehBHEOTE amys C@meSHulbED
(b) onpirss semeuenaied abHOeME flanorar GgiEFEG
(c) rpTd SisedHiGh abhsbanre el dw amueibeh
(d) s semsuenaled snbsGeungy Gl amuaiBED
(&) s saleuaTelsd sHHOEUTE Hemsalheh

(D wrpres SpEssH ambshams SLeluTeas@EGD

Hipdhiomen eflenL

{1)a,bd e wrggmbd (2) ac, d wrgdnd (3)a,b,c , d WgHMD
(4) a,b,c.d , e wnSHyd (5) ab.c, de, f saevaBIBELD.

28. epgriuier SI s

¥

TMIK'mol”! @IKT @KIT @ imol (5) agmyeim.

29.  eieugmlb FDaILTL g6 UG S\yel @uﬁTa@mCﬁﬂe(l). HBENSHHDEG LGS SIS

| 15
CﬁHG(ﬂrjm?oz(m) - 3H20(;{MG\U+ 6(:02(511111




| .29. Liquid benzene,CgHg(l), undergoes combustion according to the equation
CsHe(D) -+ ?Oz(g) — 3H00) + 6CO(g)

Standard molar enthalpies of formation, AH?, at 25 °C are (in kJ mol )

What is the standard molar enthalpies of combustion of benzene?

(1) a—3b—6c @ E}S’f’zﬂf_ (3) 3b+6c+a
(4)3b+6c-a (5) none of the these '

30. Which one of the following equations MII:NO'I‘ apply for an ideal gas?

uY - oH) _ W) - el - &)=
o7 oF) - o (5),0 R l"O o (5=

31.Which one of the following is not a Lewis base?
(1) AICI3 (2) PH; (3) CH;OCH;  (4) H.0 (5) NH,NH;"

32. Which one of the following statements is not true? -
(1) Alkaline earth elements get oxidized when they react with hydrogen.
(2) Oxidation number of hydrogen is always +1.
(3) Alcan reduce Fe;05 to Fe.
(4) In acidic medium, MnOy is reduced to Mn2* by ferrous ions.
(5) Oxidizing agents acquire electrons.

33. K, values of HOAc and H>0 are 1.§ x 10°° and 1.8x 1078, respectively. Consider the followin
statements, - '
(2) OAc” is a weaker base than OH .
(b) HOAc is a strong acid than H;O.
(c) pKq of HOAG i3 4.75.

Pick the correct statement(s) from (a), (b) and (c), _ o
(1) (a), (b) and (c) (2) (a) and (c) only (3) (b) and (c) only
| (4) (C) C_’iﬂY_ N (5) (a) only

34. Consider the following statements. .
(a) Entropy changes are not important for a solid-state reaction.
(b) Positive catalyst retards the forward reaction by altering the activation energy.
(c) Activation energy is a kinetic parameter that determines the rate of a reaction.

Pick.tﬁe'cui;réc_t statement(s) from (a), (b) and (c),
(1) (@only . (2) (a) and (b) only (3) (a) and (c) only
4)(c)only o (5) all (a), (b) and (c) are correct.




25°C ufsb Mo cpeoi GsTeIHED G\mﬂumﬁ@mme&aﬁ(k]mol‘])
CeHo(Frey=a ; H0(dgan)= b; COxaum) =c

QueiFailet B peiBBEan GaliasTEhmmn

‘ 3b+ 6c -a
(1) a—3b-6¢ (2) —— (3) 3b+6c+a
{(4)3b+6c-a (5) gz_r,uuul_l_ 116 LDEII-

30. Jdeeumph swaurhEEnar an Gl du amyGaraiibeL lju@ﬁjrréﬂ&"&,uun_

wm’ L rg?

ou FH ) oU aCy ) _ Py _
M (a—v}fo (QJ[EL i (aPl’-O G”[@T],, ° e [aT] ’
() . AlCh (2) PH; ~ (3) CH;0CH;

31, Oaepesraupmst g guled (psold SEDETSSI?
4 H0 G NH;NH{’

U
[

1 Nedrav(mLDd ahgjgg&;&s@pm GG D_eWieND SIELEINTHEI?
(1) &N NGRS mejFami-a srsspmb Gurg g SIGWhpemL Sleimer.
(2) marsala gLAGUDBD e eliGuTEpsD t1.
(3) Fe0; @eman  Fe aus Al arrrreu STDHS * (LPLGUID.
(4) suflsv 2m &sHH0 MnOjs , M smbssiuGalams.
(5) orfGwhmb s@aiss Beosdyaisamd ghalema.

33. HOAc HO esiueuniar K, Qupponemsiss wammGu 1.8 x 107 and 1.8 x 10'°,
Ueieumd SaMpISEemeants SIHHIS.
(8) OAC, OH™ Gaib GunaigpeolonLb.
(b) HOAc , H,0 Bapib suaiiamfsoom@ib.
(c) HOAc ufein pK, 4.75.

Bl sDmIbHEDsT BHDSSIOTET anbni(&Ee) o ,
(1) (a), (b) ,(c) eaiiuenr  (2) (a) , (c) WTSETD (3) (b) , (c) LB Fgid
(4) (c) wrpBmb (5) (a) s gmb

34, el Sbpsaamensd SHHHIS.
(2) Semno Heney SHTEEHEERHES aHBTII OIBOEEST (PESNLILOTENSHE060. -
(b) Gy emsAunag goibFsHanl DTHOICISE Apsb. (PHESTEHHMS
SIOBLILDHSHIE IBE.
(c) qmm&&;ﬁmm‘@ g;rresa;@wrrm@sm Wpsmes SiomalsEn of Bubsaiws
gy,

Bmhswone smpnsmend Ogfley Gsls. . —
(1) () wrggiyd 2) (a) ., (b) wnBHyd (3) (a) , (c) Wb
(4) (c) wrailyd (5) (a), (b) , (¢} s&EOHID




35. Consider the decomposition reaction. _ ) -
2HgO (s) — 2Hg(g) + Oa(g) for which AH"=+304.3 kI mol ~' and
. AS® =+0.414 kI K~ ' mol 7!
The initial decomposition occurs at ‘
(735K 2298 K (3) 1008 K @ 735°C (5)437°C
Answers to Q 36 and 37 are based on the following:
The followmg values for the rate constants of two elementary reactions, (1) and (2), are reported
k=24 % 10* mol dm® min (1) k=35 10 mol' m’ s ——oroerne(2)
36. The value of the rate constant, k), in SI units is
()24x100 (2)24x107 (3)4.0 X 107 (4)4.0% 107 (5)144x 10
37. What are the orders of the réactiohs, having the rate constants k, and k» respectively?

(1)0and 1 (2)1and2 (3) land0 (4)0and?2 (5) insufficient information

38. Consider the following statements:
(a) A catalyst increases the rate of a reaction by increasing its activation energy.
(b) Molecularity and overall order of an elementary reaction are always equal
(c) Halflife of a zero order reaction is independent of the initial concentration -
(d) Half life of a first order reaction is independent of the initial concentration.

- Of'these statements, ' _
(1) only (a) and (b) are correct (2) only (b) and (c) are correct

(3) only (c) and (d) are correct (4) only (b} and (d) are correct
(5) only (c) and (a) are correct o

39. The rate of the elementary reaction A +B > P is best represented by

d[4] d[4] _d[4]
W Lm0 g @-24
@ - ”—f[A][] ) -9y

40. Conmder the following expression glvmg the relationship between the two variables k and T

= k[4]

Ink = Q(—f) +nd (Qand A are constants)

The corresponding exponential form of the equationis
4 g A g
(1) k=Qe™ (2) k=4de™ (3) k=Qe? @) k= Ade T : (5) k=

Lii#D




35.

36.

37.

38.

39.

Ueieupld snlLpilflensd sibe5am55 B(HEIS.
2 HgO {wdnn) =+ 9 Hg {aum) + 02 {aun) @Q‘) 5”55555\595"“7
AH® = +304.3 ki mal' , AS°=-+0.414 kJ K™ mol™

aunby sl Lg Uflens Weieumd esiiGaiiublansoutish g;amL@ug;lm?
(1 735K (2)298 K (3)1008 K (4 735°C  (5)437 °C

milarrrreisassﬁ 36, 37 aiean Lﬂaitm@sumsug‘nmm ci_t';uqlll|_|cscm_u.:rr&u's'ﬁ AL T

@Ue‘mﬂ@ eref(Sitgnism.) gyneﬁesrm&»mﬂsm afs wrrgile\'j]aa@jfsasrrsm Qumenenmsissit
g;;ruul_®srr6nm

ky=24x 10"? mol dm'3 min" R——
k=35x10"mol ' m¥ st - )

S1 gmé&m aimwomied k, Seng GumpioTarnd.
(1)24x 107 (2)24x107 (3)40x10‘3 (#4.0x10°  (5)14.4x10
wpeomBw ki ki ez wﬂ@mﬂ&mmeﬁ-.@&nﬁﬁ_ g;rr&asrﬁrémﬂéﬁr ufleneei Witeneu?

(10,1 )1 ,2 310 BHo,2 (5 szaus GUISIOIETSHE0.

Ueeupd  SmbBnibsemens H(IHHS.:

(a) ssnsAGwnesny HTHsbIDTaEE eﬁg;g,emg; @;g;m galhaFsSlen gﬁ&ﬁluu,&,m

apeuild SiFsfiadamal.

{b) ereri g;n&&@mnm@m@ @m&&mg@ﬁmm Qicnsgs eulflens  ereuiLIe |
STLEUIT(DGID FLOGHITGHID,

(c) w&Fdhu auu"]amag, STEHSHE SEnTeuTDeyd HTe0D Syby Glafalsd
SHREHEHS 10T L THI

(d) wpmeord  suflena s grresasg;élsm SiEmrampad Ereob sy Qenfalied
SRESUT(HSBLOTLLIS!. - - :

B EBRISsEHeT BHHBHLOTaTMme :

(1) (a) «(b) b (2) (b)Y wd> (¢) Wb
(3) (c) upb(d) upb (4) (b) wd (d) wp -
(5) (c) upb (@) uyd.

A +B > Pagond erstin g;rra's.&.gﬁlm aisdmas fplursd Trgueiiug.
dl4] _ dl4] djd] _

(1) = ~=HAlB] 2) = ==k (4] ) -— = k4]

@ - Mg o -




41. Which one of the following statements is incorrect?

(1) Transport number of an ion is the fraction of current carried by that ion.

(2) The charge on 0.2 mol of Al *" jons is the same as the charge on 0.6 mol of Na* ions,
" (3). The conductance of a metal wire of resistance 5.0 Q is equal t00.20S.
_(4) SIunitof Current density is A m™ , -

(5) Conductance is equal to the product of conductivity and the cell constant

42. A solution of CuS0; is electrolysed for 1.0 minute with a steady electric Cﬁﬁéﬂt of 7.5 Ampere

The mass of metal (in mg) expected to be deposited at the cathode is (relative atomic mass of
copper = 63.5) about ‘ '

H2s @150 (3)300 "'('21)4'50  (5)600

43. Consider the following statements. .~ T E
(a) The ionic mobility is defined as the drift velocity per unit electric field strength. .
(b) Electric field strength can be expressed in the units V! m
(¢} Conductivity is the reciprocal of specific resistance.

The correct statements out of (a), {b) and (c) above are
(1). (a) and (b) only (2).(b) and (c) only (3). {(c) and (d) only
(4). All of (a), (b) and (¢}  (5). None of (a), (b) and (c) S
44, Thé molar conductivity of an aqueous electrolyte solution prepared by dissolving 1.00x10 " m

of it in 250.0 ml of water (neglect conductivity of water) is 2.50 x 10 "% § m” mol "', The
conductivity of this solution is -

(1) 2.5x 10 (2) 10x10° @) Lox10* (%i) o $)25x 10"
45. The total chargé on 2.5 .moles of 8042' ibﬁs is, aﬁproximﬁteiy; equal to

(1. -193000C  (2). 241250C (3).- 241250 C. 4. 482500 C (5)—482500C

46. What is the [UPAC name of the foﬂoﬁing corﬁpoun;i? |

CO.H

- HO’@CH&_

(1} 4-hydroxy-7-methyl-2-cycloheptene-1-oic acid
(2) 7-hydroxy-2-methyl-6-cycloheptene-1-oic acid
(3) 7-hydroxy-2-methyl-6-cycloheptenecarboxylic acid
(4) 4-hydroxy-7-methyl-2-cycloheptenecarboxylic acid
(5) 1-carboxy-4-hydroxy-7-methyl-2-cycloheptene




40.

41.

43.

44,

45.

k, T stgmub @\ womilsemesaslenuilsomen G]_e_émtrsmue‘s &G Lieirau(hid
GarensueamiLis  &(HHI5H.

Ink = Q(—}—_-J +InAd (Q.A asiuan wifedmst)
& sweaLn poas GHSsGH SGEEEEH (Exponential) suumﬁ).

t

A () _d
() k= Qe¥ (@) k= de” (3) k=0Qe!

[ice

(4) k= de ' (5) = _e”

ReieuID FmBIISSEbsT . a5 SbSSI0BnaH?
(1) ower ganfar GUUTEFS 6w LS SEISILDITED STAIULIEGID
10eniGammi L _sdilelr LeianLomELb.
(2) 0.2 apsd Al syeimen Bgrar gmporangl 0.6 apso Na" geisstt Bgme
IBEHBBSS FOMMGLD.
(3) 5.0Q s 2.mLw 2 Garssd solilar sLss ey 0.20 S Ghas
" & LDEOITEGLD. '
(4) WeBam L o isduler -SI o A m>
(5) eLEE aRorad SLssHmed, &0 wiled eaLupa  GUEGSESEDESF
FLOGATGHLD. :

. CuSO; smyesCemeim 1.0 HA_sHnG Hasowra 0.75 sibiuy aGem b

fpeoth  BeiuGsaluB@ans. S8FM g0 LigsuenLub aar aSUTTSaILGLD
9 CoorssHe Siemameneutet Semial (Y &)

e, (QEbler s Sgmis Hafley = 63.5) . o
(1)2.5 (2) 150 (3) 300 (4) 450 (5) 600

LeiTeu(BD FnMEISHMENS S(HHIE.

(2) ST BEED SRS @I Weaa asdenouisd Bo@hD Gaustd sl
suenTLIpSsLUGESEmE.

(b) Beye susdeny V' m erah Spo@seied QavaliLBSSILLsoTD.

(c) sLos Dies SHSHMLUIM H@60S) GILGIDTETDTEGLD.

Bleummieit  ShESHIOTaT ' SafBIcEEETT,

(1). (a) .(b) wAgSImbd 2). (), (c) wrggrd (3). (¢), (d) wrggly
(4). (a), (b) , (¢) smeomud  (5). Bleweu sTFHIEYLDGID)

1.00 x 10 epsommenuanii fsiugGumensn 250.0 ml Bflaisi Senyliger
. g . I . . 2q o3

walh 8 HaTGh Bissmyaaia dpnjs sl Saidpar 2.50x 107 Sm ‘mol ™.

SGIb. (Bfel SLHSBHDmaT Unssaiss). b somysalar &L baiHneir.

(D25x10%  (21.0x10° () 1L0x107 (@10 (5)2.5x%10"
2.5 awessit SO~ SeiEeis CITes gHDD SEHENeTeUTES

1. -193000 C 2. 241250C 3. —241250C
4. 482500C 5. —482500C




L 47 thch of the fo]lowmg names are not acceptable accordmg to IUPAC rules of nomenclature? -
(a) methanmc ac1d (b) pent-4-en-3-ol  (c). propynal (4). 4-penten-3-o}

(1)- (a), Gland(@ () (a),®and() (@) (b),(c)and (d)
(4)  (a)and (c) (5}  (b)and(d)

e .:.::: 48. Which of the following compounds are chiral?

CHy
H——cy Me ~  Me . B H—H
H——al C_C c\H C'm‘-\CHo - H——cHo
H H _ | H
A c D E

(1) A,DandE only (2) A, CandD oxﬂy l(3) B, D and E only
(4) B,C andD only (5) A,B,CandD only

49, Which of the following compounds show gedmén-ical isomerism?

CHj _ _ Br H . Br, CHj
S wO=C (O =
BrYy CH3 HO CHS CHa H H
HSCK L M N

() KendNonly () KL, andN only (3) LandN only
4 K LandM only (5) MandN only

50. Consider the following compound P,
CHa
A .\\‘CHS

CMeg

P
Which is the most stable conformation of P?

1, " 2 - 3. -- o o
Megcm\cr;a CMes ' Meacw\cma g _
ﬁc'*s

CH,4 CHg

CHg
4,

5,
' -CH
Mesc\mcﬁ:’a MEacmCﬁa




46. . dereugpibd GaTemsuien [UPAC GQuuwiy?

COH

(1) 4-spxprm_F-7-famge0-2-Féarestifa-1-guils onfeb

(2) 7- msbprld -2~ fange0-6- Foharslfar-1-guis b

(3) 7- malm_d -2- fangm-6- sosarbslfar srbiumn dadis spfsob

(4) 4- mapmd -7- BSenmed-2- gosrbalifar arbun feds sifeb
- (5) l-anunt &-4 mebomid -7- mas -2- soayGalifer .

47. IUPAC Quufi @ efdlseflesi Lig Weiteughd GUWTHEHET aeneu ebmpsGlasmarsmiuL
(WLgITZHeme 7 :
(a) GsBamuis sdsob
(b) Gueinp -4-wei-3-ged
(c) yn'ienLiensd
(d) 4-Qustnfstr-3-gped

(1) (). (b, () @ (@), (), 3) (1), (@©).(d)
@ (@, (5)  (b).(d)

48. Jdawumd GaijensumeEne eeneu enasmed GFyemeusmel?

CH3 N02 Br ’ CH3
H——gi Me Me Br H——H
H——Cl £ mM\CHO H——CHO

H H H

A c D E

(1) A,D,Ewomggnb (2) A,C,Dwrssdmd (3) B,D, Ewrddgn
4 B,C.Dumgdmbd (5) A,B,C.Dwisgyb

49,  eireurpd GriencusEnel aeneu Cosalysals FOLGHUSMSSE ST B’
CH,4 Br H Br Hg '
(O~ 10~ (O~ Y=
Brw" CHS HO CH3 CH3 H H
HsC L m

N

() K,Nwig@dne (2) KL Nwsdpd (3) L,Nworsdnd
(4) K,LMwrggpo (5) M, N orsdyb




'SO_.' Jetsupd Gefremey P ullenerds amsis..

CH;,
A _CH3

CM83

P ufeng WD@eyd Lmjgu_lmm aiwmélm@msmmuu? :

o 2 .3 _
MesC M\CHB CMe, : MEECW\CHE,

. CH
CH, @ 3 .

. CHs

CHy

4 5

' ' _—cH
Meﬂc\m\cﬁ? Me;C- XN “chi,

(ualuyfleno Guime)
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CHU 1221 /CHE 3221 /CHI 3221- 6axoen Bemed 8D ondes - I 02 sgo

mEe -=e 02 &

Eom - 2009 && 22 @B@O - @5, 0130 - &5, 03.30 B

pedommees oem coaecd -

£ gt o 6 guds ade 4 B0 BByt cowela.

o 4 od 08 BEgor oew crzﬁ PoE 88uor Bw g BEedegd «el B8uct
04 gn D08 @red. .

ade oued & mf gan gne BEad: oged 8@5&5 Boed: godls.

P0edE Smxe gobe o BEgd: oo qiff gda o, BEndt asusd 8d 89eb gea
emdes] oeme osin.

oy Scoe®)

= 8.314 JK ! mol ™!
FiO@Eed] g (L) = 6.022%x 10° mol !
mioed Bane  (F) = 96 500 C mol ™’
dess Sone (1) = 663x107%7Js
qmegined medun (¢) =300x108ms!
exieDiBm medkeemie) = 1.602x107"°C
habd Soma(Ry = 1.097x10"m™" _
eoBezl Somon gy = 8854x 107 C’N 'm™?
lev = 1.602x 107"
1 bar = 10°Pa(Nm™?
1 amu = 1.665x 10 7 kg
Logg (X) = 2.303 log 10 (X)
1 atm = 1x10°Nm™?

01 (a) folnlalsl] ab@'u)@@@cs ek e@dbed 434 nm eLE® n @é)‘.ib mefeed 80 m
@2l necd gegHedis opddn So giHed.
i) m & goo qs e?
i) n & gon oned DOHD.
(i) =306 oca DPL egded LD Oond coxbs oo a@) G
PpOPn ofman oose.
(iv) oib mecs muBnots cDad Dajes ewed g7

. (eng 35)
(b) ann cSebs O0abe euiti® Qem comtmes BEE omied nose.

(i) Sxdban megins (it osofn DLEOBE
(@udn 10)




THE OPEN UNIVERSITY OF SRI LANKA
B.Sc/ B.Ed Degree Programme/ Stand Alone Courses in Science- Level 3
A Final Examination- 2008/2009 - '
4221 Basic Principles in Chemistry — Paper Il
Duration — 2 hours

' CHU 1221/ CHE

Date — 22.06.2009 Time — [:30 p.m- 330 p.m

Instructions to candidates:
¢ Answer any four (4) questions out of six (6). _
¢ If more than four questions are answered only the first four answers in the orde
written will be marked. -

Write down clearly the number of the question as given on the question paper o
the left hand column of the answer book. _

Before handing over the answer seript make sure that you have entered your
index number, AND the numbers of the questions you have answered on the
cover page of the answer book.

=8314TK 'mol! .

Gas constant (R)

Avogadro constant(Z) = 6.023 x 10 mol ™"
Faraday constant(F) = 96 500 Cmol ! .
Plank constant(#) = 6.63x10"*7J5
Velocity of lighi(c) =3.00x10%ms"!
Protonic charge(e) = 1.602x 107" C
Rydburg constant(R) = 1.097%x 10" m"!
Permitivity of free space,gy = 8.854x 1072 C 2N~ 2
leV = 1.602x 10"
bar = 10°Pa(Nm~?

1 amu = 1.665x 10" kg
log. (X) = 2.303 log ;0 (X)

1(a). The line at 434 nm in the Balmer seties of the Hyd_rc)gen spectrum corresponds to a_
transition from the n ™ Bohr orbit to the m ™ Bohr orbit.

(i) What is the value of m?
(ii) Calculate the value of n.

(i1i) Calculate the wavelength limit to which the B

.. (iv)How does a Bohr orbit differ from an orbital?

(b) Giving a suitablex example to describe the following terms:
(1) monochromatic light (i1} continuous spectrum

almer series for hydrogen converges

’

(10 marks) '55
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- ¢ (c)(l) Flrst and second Ionization energy values for Magnesium are as I, = 7.64 eV and
L =15.03 eV respectively. .

o '_ Cé.lc}.ilate the energy required to produce 3.5 x 10" mol Mg?*
. atoms..

. (i) Write down the quantum numbers for the two valance electrons of Magnesium. _
S (18 mark

ions from gaseous Mg

o - :’ (d) ~ Write the ground state electron configurations for each of the following:
e @ort @ENYT (v) Fe

(Atomic nuﬁ)bers: Cr= 24, Fe =26;N=7)

(12 marks
(e) Calculate the following: o

- - (1) Volume of pure ethanol (density = 0.789 g cm ™) that must be dissolved in water to

produce exactly 250.0 cm® of 0.150 mol dm 3 C2H;0H.
_ _(Rela_t:ive atornic masses: C=12,0; 0=16.0; H= 1.0)

(1i) Mass of Pbl, that will precipitate when 2.85 g of Pb(NOs), is added to 225 em? of
0.0550 mol dm ~* aqueous KI.

(Relative atomic masses: N = 14.0; 0=16.0; Pb =207.0; K = 39.0; 1= 127.0)

2.(a)(i) Define the terms ‘clectron affinity’ and ‘lattice energy’.
(ii) Draw the Born- Haber cycle for the formation of Lil and

hence calculate its lattice
energy using the data (kJ mol™) given below:

Ionization potential of Li _ =520
Enthalpy of sublimation of Li =134.7
Enthalpy of sublimation of I(s) =74.2
Bond dissociation energy of Ir(g) = 151.1 -
Electron affinity of I =-205.2
‘Standard enthalpy of formation of Lil

. (b) Draw resonance structureé of each of the following:

(i) COs* (ii) PQf“

~ {¢) Using the concept of hybridization,
- 7 (@)BChL (ii) PCl;

=271
(iii) SO,2

predict the shape of each of the following:
(iif} ICl5

(d)(i) Draw the molecular orbital(s) formed by the overlap of two Px

. orbitals of oxygen atoms to form dioxygen molecule (x axis is
¥ (i) Sketch the molecular orbita] energy level diagram for Os.

(iii) Write the molecular orbital electron configuration of O,", 05",

(iv) For the species Oz, O," and 0,7, calculate the bond order and comment on the

orbitals and two p,
the inter nuclear axis).

bond strength.

(32 mar.
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3.Answer Part (A) and Part (B)
S Part (A

(a) Write down the entropy criterion for spontaneity based on the entropy change in an isolat,
system.

(5 marks

(b) Under what conditions will the following thermodynamically deducible equations appl&?:

N n [P
(t) q=nRT [PJ

2

() Cpm~Cym =R
. . AH
i) AS = 22
(ii1) =T

(iv) AG< 0

(c) x molecules { a moles) of an ideal gas occupy a volume of D, The relative molecular mas

of the gas is P, the root mean square speed is e and the most probable speed is f. Boltsma
constant =B

Using some of the symbols given above but no other write down the final expression for
(i) Avogadro constant, N, .

(ii) Gas constant,R
(1i1} Mass,m of a molecule of the gas
(iv) Pressure, P exerted by the gas

(Note- marks will be awarded only for the final answer) _‘ T

(20 mark
Part B

The total marks allotted to parts(d),(e) and () in part (b) is 72 marks. However, those scoring
35 or more marks out of 72 marks will be awarded the maximum 55 for this part B while
those scoring less will be awarded pro-rata marks. o ' '

(d) Calculate the temperature at which 10° 'molecules.'of gaseous hydrogen will have a root
mean square speed of 1.0 m s~ ' .( Relative atomic mass of H =1.0)

‘ (24 marks

(e) 1000 mol of an ideal monatomic gas(C = %i) at 727 °C and 100 atm pressure underg

expansion adiabatically and reversibly to 10 atm pressure. Calculate
(i) the enthalpy change, AS

(i) the temperature change, AT
(iii) the enthalpy change, AH
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() Calculate the
(i) Work done,W
(i1) internal energy change AU
(1i1) the heat exchange, q-

that occurs when 500 mol of nitrogen gas ( C pm = z2£) is compressed isothermally

and irreversibly from an initial volume of 110 m > to a final volume of 10m ? against a
constant external pressure of 100 kPa

(20 marks)_
(Maximum for Parts A and B = 100 marks)

4. (a) Write the balanced chemical equation for the I‘BdllCtIOI.l of 103 to mdme by iodide ion in-
the acid medium. .

L (10 marks)
(b) (1). What is the Lewis definition of acids and bases? Give two examples of each.

(i1). Write the balanced chemical equation for the reaction between methylamine
{CH3NHz) and HBr in water.

(iii). Write the self-ionization reaction of CH;NH,.. . L (28 marks)

(c) A cell is made with a standard bromine electrode as the anode and a standard chlorine
electrode as the cathode The standard reductlon potentials are E°(Clp,/Cl) =1 36 V and -
E°(Br/Br)=1.06 V.

(1) Write the cell reaction.

(i1) Calculate the potential of the cell at 25 °C : E
| | | ) | (12 marks)
(d) What do you understand by the following terms used in the study of Kinetics?

*. (i) molecularity
(i) an elementary reaction _
T (08 marks)
(¢} A certain reaction [A —» P] is found to follow the differential rate law, :
A
dt
(i) Given that the initial concentratlon of Ais [A(,] derive the integrated form of the

above equation. -

(i1) Derive the SI unit for the rate constant _ '

(iii) Derive the expression for half life. ' ' ' ' '

(iii) If 25% of A undergoes reaction in 30 minutes, what would be the concentration of A

at the end of one hour given that the initial concentration of A is 2. 0 x 10* mol m™

(28 marks)
(¢) Write down the expression that relates rate constant, activation energy and the
temperature for the reaction accordmg to Arhennius.

05.
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A certain reaction has a rate constant of 5.70 x 10 mol™'dm’ s at 27 °C and arate
constant of 2.28 x 10™* mol'dm® s at 42 °C, Assuming that the activation energy (E,)

and the pre-exponential factor (A) are constants in the above temperature range,
calculate E; and A. :

_ _ o (14 marks)
5. (a) (i) Write down the relationship between electric field strength (E), current density (j) -

and conductivity, k for an electrolyte solution.

(i) A constant current of 0.2 A is allowed to flow through a solution of conductivity
3.0 Sm™ and cross sectional area of 10.0 cm?, '
Calculate the electric field strength (in SI units)

(18 marks)

(b) Define the following terms applicable to electrochemistry.
(1) molar conductivity :

(if) limiting molar conductivity

In aqueous solution at 25 °C, the limiting molar conductivities, in units of S m? mol™!
of CH,COONa, HCl and NaCl were found to be 9.0 x 107, 4.0 x10> and 1.5x10?

respectively. Calculate the limiting molar conductivity, CH,COOH in units of
S em” mol™ under the same conditions

{20 marks

(c) A student carries out an experiment at a certain temperature and reports the following

data with a 0.05 M solution of LX . _
Conductance=1.5x 10> 8 Conductivity =2.0x 102 S ¢cm™
By writing down the relevant mathematical expression/s, calculate
(1) the cell constant of the conductivity cell in SI units.
(i1) its molar conductivity in SI units

(24 marks)

(d) During an experiment involving electrolysis, it was found that 10 mg of a metal
(charge number = 3 and the relative atomic mass 56.0) was deposited when a constant curre
was passed through a solution of its ions for a period of 5 minutes. Calculate  in mA (write

all relevant steps/mathematical expressions in arriving at the answer)

(¢) The following equation refers to the Onsager limitin
concentrations

A=mJC + A,
(i) Identify, clearly, the symbols in the above expression.
(i1) Suppose A= p when C = 0.0064 mol dm " and A= q when C = 0.0016 mol dm 2 . Derive
expression for A in terms of p and q (p, q are in arbitrary units)

(20 marks)
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6.

Answer all pérts.

(a) Give the JUPAC names of the following compounds
g

CHy-CH-CH-C-C=CH-CHj

CH,CH,

- NH, (:H3
L CHjy CH- CH- CHy- (.3 COH ii.
Cl:HCHa CHy CH
(20 Marks)

Br
H

(b) Consider the following compound A.
Me c.
HO :

How many chiral centres are there in compound A? Mark them with a circle or
(10 Marks)

" T

(10 Marks)

17
an asterisk
How many stereoisomers are possible for the compound A?

(c) Draw Fischer projection formulae for possible stereoisomers of 3-chloro-2-butanol

(d) Determine the configuration of chiral centres (as R or S) and double bonds as (¥ or Z)

of the following compounds.
?OZH " H c—c’H cl
,C=
C--HCHBFZ :C:C:
0=C CHBr, :
H (10 Marks).

-
Br CHy
(20 MarkS)

(e) Draw conformations arising out from the rotation of C1-C2 of i-chlropropane. Giving

reasons identify the most stable and the least stable conformations.
(f) State the stereochemical relationship (enantiomers or diastereoisomers or the same)
. CN

between compounds in each of the following pairs.
Lo, H i COH COH lﬁ-cﬁ oH
H——Br _ . HN—~CHO W-\Br 3" H——8r Ny and H™\OH
CHENH, T Br——H HY -OH HO——H H™ 7 eN HY_-NH,
CHy CHsy CHy e CHy
(30 Marks)

CHC
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