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This question paper consists of four (4) structured questions.

Answer ONLY 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.
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Write your registration number, name and address clearly in the space provided on the

last page
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Gas constant (R) 8.314 J K 'mol™
2 SoomoaR)

Avogadro constant
giDmBed] gemw (L)

6.023 % 102 mol™

Faraday constant (F) = 96,500 C mol™'
moed Samn  (F)
Plancks constant (h) = 6.63x 1075
Soeint Swmon ()
Velocity of light (c) =30%x10"ms™
Fecimed gedan fc)
Standard Atmospheric pressure =10’ Pa (N m™)
=E80n Dpenifn SDen
Mass of an electron = 9.1x10" kg
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01. (a) Showing the priority order of groups according to Cahn — Ingoid — Prelog
rules, determine the configuration of double bonds as (£ or Z) of the
following compounds.

Cahn — Ingold — Prelog 580E0 ammned meEddE y@am gmnBEedc
erfOBs! vom ¢ g o o meecived 8D PEilmend, Dmuian
E ewd Z Omens] cdbsim.

b oa H | A
b= HC=C_ Cl
B  CHj, LG
0=C_ CHBr,
H

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

(20 Marks)

(b) Draw the two chair conformations of cis-1,3-dimethylcyclohexane (P) in the
boxes below.
som ¢E g8 eeninn wewl g swmes eem §Esim.

P P1 ' P2

What is the most stable conformation out of P1and P27 .....oviiiiiiiinnninnn.
Pl @0 P2 go8af 3@ eszomoess D0y eddal3 §? ———-- wmmmmmmmme e

Explain your answer. 8ed 88md o8 =dxim.

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

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

(20 Marks)
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02. (a) Giving the mechanism, postulate the major product of the following reaction.
cizmens gEbos 0B voo ¢ g8 Bfwed gdm dco gedindms
mJxsim.

Me, H*/Ho0
>=CH2
Me

(20 Marks)

(b) Giving necessary reagents and conditions show how you would carryout the

following transformations.
gbmn Smidn s nSsDa ecds cun (b gf oittnn 8 mdsies’
emedsd ¢Eosim.
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CHy COsH




(a)

(40 Marks)

Write down the following expressions for an ideal gas molecule using the
standard symbols.
ad@m moem =t mF oBplbes Oy gEdm oD ©cwal B g
rnem Eoxim.

(1) root mean square speed DB® @Dsmy Fredaan m e
(i)  the mean speed @LsmB eBew ‘ e

(iii)  mean translational energy ®@Dsvm» comdes EFH@ ~w--mm-mmm--mm-

(15 marks)

(b) Calculate the root mean square speed of Cl» molecules at 27 °C

27°C & Cl gempe dbo ®ooms g edos vz DIsis.
(Relative Atomic mass: Cl = 35.5) evedude sd@gmn edosido : Cl=35.5

(13 marks)

tc) Define the following mw=m egnsl og U0 D=,

(i) A thermodynamic property:msens Sesisi@n @b
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4. (a) (1)

(it)

(ii) An isochoric change: es®w8@) Besbuwoess

(12 marks)

Write down the mathematical (symbolic) expression for thermal capacity C,
using the standard symbols.

o nBmed C eewm ofHod®s gmamos obdn twesm ©i10nens’
Ganis,

An ideal monoatomic gas (Cym= 3—;) at 27 °C and 1.0 x 10° Pa is allowed to

expand to 1.0 dm’ from an initial volume of 0.5 dm®. It is also simultaneously
heated to 127°C. Calculate

(@) the numbers of mol of the gas

() the change in entropy

( Hint: S =nC, ;InT + nRInV)
27°Cex0 1.0x 10°Pa 8 0o8m o ©0@rerm wlnbien Diwda gid®mm
of@® 0.5dm’ 8o 1.0dm’ (=0 gendeis 880 glwbm 8 eda

127 °C ¢80 08 gbeSdiedd oS mdm @ﬁ LoD BgwH ¢ ORI
blelato}

() Drgedd 8gc owmm
() o558 sbime
(@8 : S=nCy,InT + nRInV)




(20 marks)

(b) 3 mol of an ideal gas at 27 °C and 4 atmospheres undergo an isothermal expansion to
half the initial pressure. Calculate the work done on the gas by the surrounding when
this expansion takes place

(i) reversibly
(ii) irreversibly against an external pressure of 2 atmospheres.

27 °C ewm 4 am 8 wofm wigbsm Sig 8 3 o sedldes nud @Oes O
gotnm Bdme giidun BAmews! gdx 200 gemides 8. 8@ Hemdema €3¢
©8ude 8823 Digd om Bg m0m E¢ mobfuas,

@) oSOt msD
(i) gquSobmsd 2 atm B0 BDmend dedBs

DEHENG D05,

(16 marks)



(c) Starting from the relationship, dw = -PydV = nC, ,dT for ideal gas undergoing an

adiabatic expansion under reversible conditions, prove that T¥? is a constant.
dw = -PedV = nC, ,dT w2z es@asiomde widneosss o8nben Bﬂgam mBDYS

808 gandead wemn TV Bonost 80 ewsidsiz.

(24 marks)



