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s This question paper consists of 15 multiple choice questions (45 marks) and 3 structured essay
questions (55 marks).
¢  For multiple choice questions choose the best correct answer and mark it on the answer sheet

with a PEN. Each correct answer will carry 3 marks.1/6 th of a mark (i.e %x 3) will be

deducted for an incorrect answer.

Answers to structured essay questions should be written in the space provided.

The use of a non-programmable electronic calculator is permitted.

You are NOT allowed to keep Mobile phones with you during the examination. Switch off
and leave them out.

Write your registration number, name and address clearly in the space provided on the back of
the answer sheet.

Gas constant =8.314 ] K~'mol™! Avogadro constant = 6.023 x 10* mol™
Faraday constant (F) = 96,500 C mol™ Plancks constant (h) =6.63 x 107§ s
Velocity of light (¢} =3.0x 108ms™ Standard Atmospheric pressure = 10°Pa (N m"z)
Mass of an electron =9.1x 107 kg Rydberg constant, R =1.097 x 10 "m!

1. Consider the following statements regarding a chemical reaction.
(a) The energy of reactants is always greater than the energy of products.
(b) Addition of a catalyst to the reaction will take the reaction through a different route.
(c) Addition of a catalyst to the reaction will decrease AH value.’

The correct statements out of the above is/are,

(1) (a) only (2) (b) only (3) (c) only
(4) (a) and (b) only (5) All (a),(b) and (c) are correct.



2. Which one of the following processes causes a decrease in entropy?
(1) boiling water to form steam
(2) dissolution of solid KCl in water
(3) mixing of two gases not reacting with each other in a container
(4) vaporization of benzene
(5) freezing of water to form ice

3. Cdnéider the fdll:owing reaction occurring in an automobile engine:
2 CgHyg(l) +25 Oé(g) — 16 COa(g) + 18 H,O(g) |
The signs of AH, AS, and AG respectively would be,
(H—-,++ 2) +, -+ HE RS 4)—,+ - (3) +,+,+

4. Which one of the following comparisons of the average kinetic energies and the average
molecular speeds of H; and N gases at 300 K is correct?

Average kinetic energy Average molecular speed
(). H=N; Ha=N;
(2 H=Ns Ha>N;
(3) H> =Nz H2 <Nz
4  Ha>Ns Ha=N;
(5) Hz <N> Ha=Na

5. Select the incorrect sentence out of the following:

(1) A thermodynamic property is completely independent of the path.

(2) The molar thermal capacity depends on the amount of material present.

(3) Thermal capacity is an extensive property.

(4) A univarient phase transformation is an isothermal, isobaric and reversible process.
(5) The work done during free expansion is zero.

6. An elementary reaction A — B has a reaction enthalpy of — 50 k] and an activation energy of
10 k1. What will be the activation energy for the reverse step B — A?

(1) OkJ (2)60kl (3) 10k (4)40 k] (5} 50klJ



7. The fol[bwing statements are about the kinetics of the reaction,

Hz(g) + Bra(g) — 2HBr (g) .

(a)The reaction is first order with respect to bromine, Br,.

{b)The overall order of the reaction is two.

(c)The presence of hydrogen bromide, HBr;, inhibits the rate of the reaction.

(d) It is not possible to determine anything about the kinetics of the reaction from the
stoichiometry.

Which of the above statements is/are definitely true?

(1) aonly (2yaand b only (3Yconly (4)donly (5)banddonly

8. Which of the following would be correct units for the rate constant of a reaction that is second
order overall?

(1) s (2) mol”! dm’s™ (3) mol ! (4ymolem™ s (5) mol? dm®s”

9. The rate equation for the reaction
$,0¢°" (aq) + 217(agq) — 2804 (aq) + L(aq) is
Rate =k [S:04° ][ 17 ] where k is the rate constant.
Which of the following conclusions can be drawn form the above information?

(1)The value of k depends on the concentrations of $,05° and 1~ ions.
(2) The reaction goes to completion.

(3) The reaction is first order with respect to 8,0¢ ~ion.

(4) The reaction is second order with respect to [~ ion.

(5) The overall order of the reaction is three

10. Which one of the following is true about the transition of water from the liquid to the gaseous
state at 110 °C?

(1) AG>0, AH<0, AS=0
(2) AG<0, AH>0, AS<0
3 AG>0, AH>0, AS>0
() AG<0, AH<0, AS>0
(5 AG<0, AH>0, AS>0



11. The molar heat capacity of argon, Ar (at constant volume) is 12.47 J K " mol™". What is the -
value of the molar heat capacity at constant pressure?

(1) 4.15 IK mol”! (2) 8.31 JK ' mol (3) 12.47 J K mol”
(4)20.78 J K mol” (5)16.2 I K mol”! :

12. An estimate for the standard enthalpy change for the process Fa(g) +2 e'(g) — 2 F "(g),
(if the F-F bond enthalpy is +155 kJ mol ! and the electron gain enthalpy of elemental
fluorine, F, is -328 kI mol™) is,

(1) - 18 kJ mol™ (2) - 173 &J mol”! (3) - 501 kI mol™
(4} - 811 kJ mol™ (5) - 36 kJ mol™ :

13. The temperature at which a real gas will behave ideally over the largest range of pressure
is known as
(1) Boyle Temperature (2) Standard Boiling point (3) Normal Boiling point
(4) Critical Temperature (5) Room Temperature

14. Ammonium Chloride dissolves in water at 27 "C with an increase in molar enthalpy of
35 kJ mol™ resulting a molar entropy change ot 0.17 k] K ™.

Consider the following statements made with regard to this process.

(2) The process is associated with an change in G of 16 kJ mol ™
(b) The process is associated with an change in - G of - 16 kJ mo!”
(¢) Ammonium Chloride dissolves in water at 27 °C spontaneously

Of the above statements,

(1) only a is correct (2) only b is correct (3) only c is correct
(4)oniyaandc (S5)onlybandc

15. Consider the reaction, No+ 3H; =% 2NH;

If the rate of disappearance of H; is 3.00 mo] dm ~?s™ what will be the rate of appearance of
NH;?

(1) 2.00 mol dm ~3s ! (2) 1.00moldm s (3) 3.00 moldm *s™'
(4) 4.50 moldm *s~' (5) 1.50 mo! dm ~*s~!
4



PART B (55 marks)

1. Sherbet lemons are a type of sweets which consist of a flavoured sugar shell filled with a
sugar syrup.

(a) Assuming all the sugar present in the sweet is sucrose, C;aH220y,, write a balanced
chemical equation for the complete combustion of the sugar.

(5 marks)

(b) The standard enthalpy change of combustion of sucrose is — 5644 k) mol =,
Calculate the energy released when one sweet containing 6.70 g of sucrose is completely
burnt.(C=12; H=1; 0=16)

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

B I R R N A R R R N N I I Y

(5 marks)

(c) A man needs to consume about 2500 dietary calories per day. Given that
1 kI = 0.239 dietary calories, how many sweets must 2 man consume in order to meet
his daily calorific requirement?

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

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

(5 marks})



Pressure

2. The work done by an ideal gas when it expands from its initial state A to the final state B
is shown in the diagram below. Fill in the bianks/answer the questions below.

A
_________ A X ¢
_ K -
l Y I
. ! [
N\ .
\.‘-. l
T : "I\F At a constant temper{atu re
r II A ]
. “.‘\\.. . I
' |
|
D \\h,, | B
I B =
[ |
! ! N
Volume v
(i) Process [, A to Cto B goes through aconstant ..........cc.ovvevneinn and a constant
..................... respectively.
Process II, A to D to B goes through a constant .............. and a constant
....................... respectively.

Process 1, A to B takes place at constant temperature. In thermodynamic terms this
KNOWN 858 ovveeeeviiiee e process.

(4 marks)
(ii) Calculate the work done (in appropriate terms) in process 1, Il and III .

‘Work done in 1

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

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

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

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



Waork done in ITT

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

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

(12 marks)

(iii) Calculate the change in internal energy (dU) of the gas and the heat absorbed (dq) in the
process? Give reasons for your answer.

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

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

(4 marks)

(iv)It was observed a dq ; amount of heat was absorbed when the above process is carried out
for a real gas. Compare the values of dq and dq ; and explain your answer.

(5 marks)

3 (a). In a certain fast-food restaurant, it takes 3 minutes to cook the food, 1.5 minutes to wrap
the food, and 5 minutes to take the order and make any change.

How would an efficient manager assign the work to four employees? Give reasons.

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

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

(5 marks)



(b)An experiment was performed by a student for the reactidn, A —» B+ C. The rate law was
determined to be in the form,

Rate =k [A]x .
Calculate the value of the component x for the following:

(i) [A] is tripled and you observe no change.

........................................................................................................
-------------------------------------------------------------------------------------------------

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

--------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------

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

(6 marks)

(c) Consider the following reaction that occurs between hydrochloric acid, HCI (0.5 mol dm ™)
and zinc metal,

HCI(Bq) -+ ZI‘I(S) — H; 5 ZnCl, (aq)
The rate of the reaction is directly proportional to the concentration of HCL.

What will happen to the reaction rate if a 6 mol dm ~? solution of HC! is used instead of a
0.5 mol dm "~ solution? Explain.

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

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

(4 marks)
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(1 Geutuefudsaiiusd Busourans Whprs urepsulsd shiEulmms
(2)  qpsdf Geuld Qaisienaney Lsildndda sl sBiELsTmE
(3) Geulusbsrsisnena) @i elfleysar Guiedy

@4 oum wnd owEos oimoD g@F FsolalusAnaEiu, o Sgpdosdteiu ST &
el SHeTemIoLUITRT  GlFWwsTpenmUTEGLD
(3) &swrden alifielss Curg GeiwiuGn Gaem FRWLTGD

6. gpoddmm (aeilw) srést A - B oumemm - 50 k] gnés  Qeulueysigmenmpsmwnyd 10 ki
geufssHmiuub Garmiisieng. B — A aqab (femd srdésshnara gauiFsd wramuliimdaegih?

(1) 0kl (2) 60kJ 3y 10kJ ) 40klJ (5) S0kJ

7. Usisu@md swhmidost S sroull gidssddan Budsalusd unmusn g -
H; (g) +Br(g) — 2HBr(g)

(a) Bosrdswrmg, LGmia, Br; gmjurs (pseomd suflaswmgb

(b} andasbdad Qurss aflmes Ggem_mgb

(c) uGmencl Gallsn, HBr dyesisnomsng sidssdda dasmes SHGSD

(d) gréssfar  Guaselwsd ubpiu  apsbeandepepd  JdsoredEAambas  Snoraliug
F1&HEILIDEDE0.

Guonmmpiu’t sahHpbsene agyame SULeu L 1TE 9 susnmuTgh?

(1} (@) wrsAns () (a), (b) wigdyb (3) (c) wngginb
(4) (d) wigdlyb (5) (b), (d) wnddimp
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1.

Uleiieumeuenieufmie a1 Gimr:g,_f_r, aflrs Eredine o e Sréastoranier ol  wmiedasre
BmGgone Sieug?

(1 s 2) mol” dm’s™ (3) mol™! @ molcm? s ¢s) mol?dm®s

Usiioupid srassAnETar alss FoMUTG SHUUc Gsiegs)
$:06%" {aq) + 217(aq) — 2502 (aq) + I(aq)
almd =k [S:06° [ 7] @ k — o wrrgﬂmﬁ] .

GomsToue g,esa‘usoasmﬂsﬁl@m@; mmm@mmaummjm e (ppanal Bonbsrsiaremd?
() kuleng GQumrensmb S;:_Og 17 g oweisaisd srisysieng).

(2) gré@wrag opnmULUDLD.

(3) GEThEWTeIE 205" "Lt FATUNE (l_,og,mnw suflene.

(4) srésotagm | ower srjurs Sremiumd suflens.

(5) grdssdar Corhsaflens e,

. L0° C ufled BRemsl Ayey mlansuuilmﬂumgu EurrLLj [ﬂimsuaaasﬂm HremiLer uppiiul  leiswbeusiaiimet

a1l g_mmmmn@jm'?

(Y AG>0, AH<0, As=o
(2 AG<0, AH>0, AS<D
(3 AG=0, AH>0, AS>0
# AG<0, AH<0, AS>0
(5) AG<0, AH>0, AS>0

aymaflel, Ar apoy  Gewiud  Gareenene) (omptd  soeenels) 1247 KT mol. wimn
Sipdasged ap] Gaulustsrsismenalied GumnoTend wims?

4151 K mol® 2) 831 J K mol” 3y 1247 I K7 mol”
(4) 20.78J K'mol” ) 1621 K" mol™

. Fa(g)+2e —  2F7 (g) egub Geuwsigpenmulhesiten o G]suuuausﬁ@gsmm bmSEaE F

AL remg (K — F ey Gauiuaystsnenn + 155 k) mol”! sigaiar F apessdar Gedayer
gnEth Geluasieren — 328 ki mol™! asfls)

(1 -18 kI mof” @ - 173 K mol 3 - 501 ki mol
() -811klmol” (5 -36 kI mal’

. GuowamyGamsiy  Spdsssdlar  Guflu  afFsGoraning Sl dw  ELSmEmud  sTlHiD
GeuiuEmae

(1) Gumuisdeir Geuigsnso (2) mluo Larshens

(3) ovpwen Gardnmso 4 omud Qeulnhlense

(5) oem Geaiumlensy




14 27° C uisd a@mrrm’ﬂmr&! GGy G apry Grussterempuiss 35 kI mol! sfsefiye Bl

saghs 0.17 ki mol”! eigoid epeuly abeTIIe wimmgsng eilenstaurd@aleimg).

@F Geweapsnn umbniw Welisugbld Snbipidsmerid S(bhHIs.

(a)‘ @F Goweipenpure  SLTHE  FE5, G ulsd 16 kI mol’ genh  WwrHDSgIL. e
Bl GIUnSleD g

(b) @F OCowswepurenmn owrde s&d), G — 16 k] mol’ s  wiimSsLE
 ipenLGLipidlanE!

(c) 27°Cuisd oBwralwurgsmenl Bied swndouoiss &b,

Gogueen FbLISsEyaT Sihdhsorengs

(1) () wrsBmb @) - (b) wrsHnbd
(3) (c) orggmb @ (a), (c) wrsdnbd
(5) (b), (c) wagdyd :

Ny+3H: — 2NH; simb grsassdmas &HEsS

H, afler wenpelparar afsb 3.00 mol dm™ s ' asflssr NH; afleil Gonmmssdnarar almb wirgs?
(1) 2.00 mol dm s ' ' ) 1.00 moldm *s
(3) 3.00 moldm ~3s! @  4.50 moldm s

5) 1.50 moldm s



uga B (55 usiailsen)

1. &jud Ceopsr eadug @f aueswrta SOy el Geoal ung  eapiemsd BRIl
euTaFeRaLULOUC L Gausbeagdameuren @lenl_d . GaTaiiiieierg.

(a) @51’1 EA@lindsd sremiub Feey Gaedeon S&sdGma, Ca HnOy) aad sumg) Geusbeoddler
(pMmTen HaEeihADSre FOLUURSMN ErsmuaF FOGLT L. si(pHIs. ‘

(05 ushefemaT)

(b) ssdCmeaals Buw seaGaiuasiEon oo — 5644 kI mol'. 6.70 g s&diGmemes .
QoramiBaen I Sslilenu pibors afided Curgl QeaualalliuGwn shfamus senlds.
(C=12; H=1; 0=16)

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

_ (05 ysierilsai)

(c) walmeh @uoeusi @ Brenende oedemeaneurs 2500 CGuirenand shgbsenst FHIST Csuamiub.

Ikl = 0.239 Gunrmems oHGHESEHEHGS FIOET  claug LU HGTeTH.  [BTeTES  ohdid
Bomsubans wailgedl sidhmamen EeiLbhams Ris] GeusmfHib.

BT LT LT T T L T T T T L L e R D S T LR R PYP P PRSP

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

(05 weTieeealt)

2. gyiu Bese A Welmhd Sngd o B uing Beocdw amyGareim  effeaiwn  Gurg
Gauinutn@El Gouemer UAeaumd suenuLGaled STELOUCHieTangs).

sluCHeiten eflomasend Men.Reusiaene BirliLs/slmiisiéga.

i
P
A I c
—-————__——T ________________ -
AN [
1 N !
5 ! |
g T Ataconstanttemper‘%ture
=t — T, .
£ | | !
| R |
D! B STl
T~~~ I i
! i
| [ .
L T T ¥ £ T I
Volume v



() Gsweapam I syomg (A — C — B) wsopGu  wrm SDIHSHILGET O

gL ms Henl GUmdlaima.

Qawapmn 11 gyang (A — D — B) wem@uw oo .. ' DIHGILET DT

al@rLns pen GumpSaimg.

DlFwsiigLpenm I aergm (A — B) o GQaliu@eaulsd peBumidaims.

Grilusfudsaiue ughsaillsd GF Gewusmipamn @i Glgwisii(penm  arem
SUenpd SR
(04 veeiaa)
(i)  Gawsipenmp 1, 11, 11l G Gt Gausmeuewl (GUTMhSSIN Ligifisalied) .

Gewetipenn 1 s QoL Gasne

Gawsitupsny 1 @b Gaiwtuly Gaumeo

Grweipenn [ b Qeuiwit L. Goenso

- (12 Ysirerilasein)

(i) @\¢ Osumipmpuisd Gul amuysls o el GF séd wmpsamsyd (dU) siHSL6E
o _Hlghsiu’ L. Ganiugmsuyb (dq) aremis. o gy eflenihans SNTaIEIGMENS b,

(04 Usiiaflsei)

(iv) Gumeaplull G@EudissmuTeg Gul amnyGarsniig pliGsiuGhd Curg dq; sepib
SEmeysian - Gaulid o gfghFiuteng smgteissiulig.  dg, dq  seiosuinisd
Gupoteitsame @uiGEs. SHHILE 2 g alomlulamean afsmdgs.

(05 wLjaferlenetr)



3.

(@)

(b

(c)

o7 efss 2 as GHOLTETD, 2 anmeuF FaALLLEDHE I I,ﬂLﬁlL.m:esL_)w o_emeei
unjFans  smfids  slGasng 15 MiLnsgb, < o eue| GhEMaW  EpEeushEh .
SIBEILE gaETaug wihnhsmen Gopeansiamixgh (to take the order & make any change)s :
PO BEED ComalLGElemE:. _ ) _ -

ERTLDMT SHRLILDITE0T ﬂl]rmrr&‘ﬂ pUHeUT r;,nsm@ Gsummu_;zmaa@)es@, Blsit  GesusnsosmiLl’ ﬂsusmrmj
GEHISGEUT]? SMTEIBISET S{{HE.

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

(05 ysireameit)
A — B+ Ceagb siéssdneg wremaubam peusmsd LfiGsTsaablunai HLISSuULL ). '
olm efdureng Useugphd sugasHsd oemouph aerd SwrealsaliurL gl
el =k [A]
Ueiteumid Fhsjiumseish X Seng GuuuoTadmsd sTais.

(i) [A]uier Ceanfay @LbLDUE‘:J&rfeﬁ&':L‘JUL almdheled LMD e L Cupaimen Heemg
‘ B SleusTailssami.

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

(i [A] B Ganley BympoLrersgd Gurg elsupth Ekb 0L BisrdEng

(06 Usiteflessin)

maCmdgtemis enfsbdiien, HC (0.5 mol dm? ) sre o GorssdhGn S uls
el G@Umih WseumD sidosmed SihHEIS.

HClag) + Zngs) — Ha () + ZaCl3 (ag)

gnoasda alswras HCl B cenflalbe Cpi ealdlsene.

0.5 mol dm”® @@mer udurs 6 mol dm” QePamiw HCl smys LwsLGES@6D
grds alpsdig wig Hewb? 2 g alaulenan alemiaws.

(04 yeneilsen)

(uBtyflenin QUM
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