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This question is about pentan-2-ol and pent-1-ene.

E The boiling point of pentan-2-ol is 119 °C

The boiling point of pent-1-ene is 30 °C

Explain why pentan-2-ol has a higher boiling point than pent-1-ene.

pentan-2-ol has an oK group so hydrogenbonds for M b otw a2n the [3 marks]
molecules, winereas pent=2-ene only forms van der waars
forces beiween me molecules whithare weaker than hydrogen pohds

and so reguire tessenergy fobreak
|Z| Pent-1-ene is formed by the elimination of water from pentan-2-ol.

State the reagent and condition for this reaction.

QOutline the mechanism for this reaction.

[5 marks]
Reagent 12 S0y
Condition concenirated 11280y and heat
Outline of mechanism . é"C _lcl_ 6‘\/\”—; ) c—c-;-zf‘;— - Tzcln_ﬂ
[

| H "o

E 1-chloropropane can also be produced by the reaction between propane and chlorine
in the presence of ultraviolet light.

State why ultraviolet light is needed for this reaction to occur.

Give an equation for each propagation step in the formation of 1-chloropropane from

propane.
[3 marks]

Why ultraviolet light is needed __ WV |i£1‘|n‘f provideS eneyqy fov 1he
homolytic Fission of chiovine 1o form free radicals

Propagation step 1

CHy CHo CHy 4 C] —> » CH,CH, CH3 + RHCI

Propagation step 2

o CHy CH o CHI 3 + Clz_ — (CH,C]| CH, CH3 -+ °C]




E The C-Cl bond in 1-chloropropane is polar because carbon and chlorine have
different electronegativities.

Define the term electronegativity.
[1 mark]

A measure O{‘\ tendency of on atom T¢ attract shaved electrons To itSelf

E Ammonia reacts with 1-chloropropane to form propylamine.

Name and outline the mechanism for this reaction.

[5 marks]
Name of mechanism _nuclegpilic  SubsTitution (SN.)

64 n/ 8' - )

Outline of mechanism CH;CH, CH, =~ By —> CH3 CHa CHa + fr™ 5 (H3CH, (M
4
o W= N~ H NHy
H - N-H fr\/:nm + H By
Methanol can be manufactured in &'reversible reaction as shown by the equation.

CO(g) + 2H;(g) = CH;0H(q)

El State and explain the effect of using a catalyst on the yield of methanol in this
equilibrium.

[2 marks]
Catalysts do not offect the yield of methanol a8 they only

spoeds wp the rote of veaction ¢o the eGuslibvium is reached

fastev. The eguilibrium does not ghiff.

(atalysts speed upmme cate ¢ reachon 20,udlly on botn g des.

EI Give an expression for the equilibrium constant (K.) for this reaction.
K (= [CH; OHJ

(o)1)’

[1 mark]




EI A mixture of carbon monoxide and hydrogen was allowed to reach equilibrium in a

container of volume 250 cm?® at temperature T.
At equilibrium, the mixture contained 0.340 mol of carbon monoxide, 0.190 mol of

hydrogen and 0.0610 mol of methanol.

Calculate the value of the equilibrium constant (K.) for this reaction at temperature T.

Ke= (tnsof] Ke= 0.3 IS mnarks]
[CO][H'L‘_]l /
e = [0-0610
C ( 0-15 ) K. 0.3l mol? dm®
( 03y ( 0-190 )2
025 /L 0-2§
|Z| Methanol decomposes on heating in a reaction that is the reverse of that used in its
manufacture.

CH;OH(g) = CO(g) + 2H(g)

Use your answer from Question 08.3 to determine the value of K, for this equilibrium

at temperature T.
State the units for this value of K,

(If you were unable to complete the calculation in Question 08.3, assume a value of
K. = 0.825 mol™ dm°®. This is not the correct value.)

I<Cl x K¢, = | nnits - MWI,(ZUIM-;): [2 marks])
Ke, = tl s mol? dm ¢

) 0.\3“ Valueof K. 3-22

= 3.22

Units of K, mol”* dm




0|7 This question is about ethanedioic acid (H,C,0s) which is a dicarboxylic acid.

|I| Draw the skeletal formula of ethanedioic acid.
[1 mark]

o
I

" ¢ > on

0

@ Ethanedioic acid is formed by the oxidation of ethane-1,2-diol (HOCH:CHzOH).

State suitable reagent(s) and a condition for this reaction.
[2 marks]

Reagent(s) pomssium dichromate (v1) inthe presence of

dilute H2 30y

Condition heated undey roflux

E Ethanedioic acid reacts with an excess of sodium hydroxide to form
sodium ethanedioate.

H2C204(aq) + 2NaOH(aq) - Na:C:04(aq) + 2H:z0(1)

A student mixes 10.0 cm® of 0.400 mol dm™ ethanedioic acid with
50.0 cm?® of 0.200 mol dm~* sodium hydroxide.

Show that the sodium hydroxide is in excess.

Calculate the mass, in mg, of sodium ethanedioate that can be formed in this reaction.

n .10 0 B
2C20% © Toog X 0.400 mole ratio: 1 :2 . |
- 0.004 Mol . 0.008 molet of NoOH 18 requived o react
) with 0.004 moles of H2C,04 , NaOH is in excess

r\NmoHr :ogooo ¥ 0-200

[5 marks]

- 0.01 YV\OI
Mass of sodium ethanedioate 536 mg
moles of No, C0y formed : 0.004 mol le mole ratio)

mesSS = 0.0604y x (23x2 +I2%x2 + 16x4)

= 0.00Y x% 13y

= 0.53% 9
= S36m3



Compounds A, B and C all have the molecular formula CsH,q

A and B decolourise bromine water but C does not.
B exists as two stereoisomers but A does not show stereocisomerism.

Use this information to deduce a possible structure for each of compounds
A, B and C and explain your deductions.

State the meaning of the term stereoisomers and explain how they arise in

compound B.
[6 marks]
(See next page)
IIIII What is the IUPAC name for this compound?
P
CH3— CHy;— CH—C—CH;
I
F CH,
[1 mark]
A 2-dimethyl-3-fluoropentane |E|
B 2,2-dimethyl-3-fluoropentane [E]
@ 3-fluoro-2,2-dimethylpentane E
D 3-fluoro-2-dimethylpentane [=]
Elzl What is the [IUPAC name of the major product of the reaction between
2-ethylbut-1-ene and hydrogen bromide?
[1 mark]
A 1-bromo-2-ethylbutane El
B 2-bromo-2-ethylbutane E]
C 2-bromo-2-methylpentane [EJ
D 3-bromo-3-methylpentane El
CHs A o
H CaHs 4 TI ) ’ ) ! y
(A I S cc-C~-Cc-C~-
H-(C=C~ C-C-H *HBr = H=o =7y Tt e,
N Mo Br HoH i.e. tertiary

carbocanon

% Mojor produdt 15 e one that's formad from the most stable

on (intnis CUse e 3" carbocaion vs me 4° carbocation).
carbo cation ( NtA ) 57 aroon vondad
3 otner corbons



Question 03

A: CH, = CHICHy CHa CH 3

c=C double bonds allows addition of bromine water and decolourisati
2 hydvogens are oattached to carbon on one side of double bond § :-)1”’
fovmn cis trans isomers . ¢

cannot
B: CHy CH=CHCH2 CHI3

has C=C doubre bord
gtev @0 1S omer

which decolouvises promine water, can form

VAN
C: cgclopen'mr\e has no double bondS so bromine water is not

\

decolownvised

s : Molecules which have the same wolecular and structural

Steveo)SoMeY
formula bui differs in Jhe 3 dimensional arvangement of

atoms m Space



Elzl Which can be used to distinguish between these two compounds?

k3
(CH;),CHCH,CHO and (CH;);CCHO
[1 mark]

A Acidified potassium dichromate(VI)
B Fingerprint region of infrared spectrum

C M; value in high resolution mass spectrometry

o] [o] [o] [o]

D Tollens’ reagent

What is the minimum volume of 0.0500 mol dm-* aqueous bromine needed to react
completely with 0.0200 g of buta-1,3-diene?

(M:; of buta-1,3-diene = 54.0)
[1 mark]

A 7.40 cm?

@14.8 cm?

C 296cm®

D 67.5cm®

o] [o] o] [o]

_ 00200
N uta-1, 3- diene = Su

-y
= 3.7037 ¥ 10

butoi- 1,3 - diene contains 2 doubie bondS$

| mole of buta-1,3-diene veacts with 2 moles of aqueous bromine

g, = 2% 37031 107"
= 7407 x107
2.4907x107"

0.05

. 0,048 dm*

V =

= 14.8 cm]



E@ The infrared spectrum of an organic compound is shown.

100

Transmittance 50
! %

0-H C=0
4000 3000 2000 1500 1000 500
Wavenumber / cm-1

Which compound produces this spectrum?

@ethanoic acid

B 4-hydroxybutanone

[1 mark]

C propan-1-ol

o] [o] [o] [o]

D prop-2-en-1-ol

A ‘drink-driving’ offence is committed if the blood alcohol level of a driver is over
80 mg of ethanol per 100 cm?® of blood.

What is the concentration, in mol dm™, of ethanol if there are 80 mg of ethanol

(M, = 46.0) per 100 cm® of blood?
[1 mark]

A 0.00017

B 0.0017

@ 0.017

R0mg = 0.05 g 00cm = 0.1 dm]3

o] o] o] [o]

%-23, _ 0. 00173 mol 0.001133 mol 4 41739 mol dm >

O.\dm3



