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Answer 1.

a) The displayed formula of benzene is:
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H

e Correctdisplayed formulator benzene; [1 mark]
[Total: Tmark]

¢ The delocalisation of electronsin
hexagon
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o 1207% [1 mark]

zeneisrepresented by drawing a circle within the

[Total: 1mark]

e Benzeneis a planarregular hexagon with bond angles of 120°
o Amolecule with three bonded regions will be planar and have three bond angle of 120°, the
same occurs in carbonyls
o Square planar molecules have four bondedregions and have abond angle of 90 °
e All'the bonds are identical due to the delocalisation of electrons
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c) The type of hybridisation of the carbon atoms is:
e spZ: [Imark]
[Total: Tmark]

¢ Benzene and other aromatic compounds contain sp? hybridised carbons
o Two of their p orbitals have mixed with an s orbital
e This means thateach carbon atominbenzene and other aromatic compounds hasonep
orbital

Answer 2.

a) The IUPAC names forcom nds W, XandY are:

e W=4-chloromethylben :
s X =J3-nitrobenzoic acid; [1 mark]
e Y = propylbenzene: [1mark]

EXAM PAPERS PRACTICE

e The benzeneringis the main functional group in compounds W and Y so the suffixis -
Copaigbt
@ . ddoemasieiperadnatbiice needed

o The methyl group assumes position1and the chloro- group is given a positionin
relationtothisie. 4
e InY the prefix propyl- is used to represent the -CH;CH;CHz group
e ForcompoundZthe benzenering hasthe -COOH group attached, so its suffixis benzoic
acid
o [talsohasthe NO; group attached, so the prefix nitro- is needed, andits positionis
giveninrelationto the COOH group

For more help visit our website https://www.exampaperspractice.co.uk/
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b) The IUPAC name forcompound Zis:
e 7 d-dibromophenol; [1 mark]

[Total: 1mark]

¢ This benzenering contains an -OH group so the main stem is phenol

¢ Starting fromthe OH group (on carbon number 1 as this is the dominant functional group)
and counting anticlockwise, there are two bromine atoms on carbons 2 and 4; this is the

lowest numbered version as in this case counting clockwise would result in numbers of 4
andé

e Sothenameis givenas en

¢) The bond angle in benzen
o 1207 [Tmark]
[Total: 1mark]
e arlgon gtom nged r atagps th gleawill ==T=Te)
s E A E
¢ The three areas of electron density arrange themselves as far apart from each other as
Cgmﬁsighhence the angle achieved, and there are no lone pairs on the carbons to distort

© P02Exam Papers Practice
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d)
i) The sp? orbitals form o bonds by:

e Qverlapping of spZ orbitals: [1 mark]
i) T bonds are formed by:

e Qverlapping of p orbitals: [1mark]

[Total: 2 marks]

e Sof theorbitalsineachc

e The hybridised orbitalis
hybrids

* Eachcarbonwilloverlap
neighbouring carbon at

o These are sigma, O,
plane

e Eachcarbonatomhas afourthele ina p orbital atright angles to the sp? orbitals, so
above and below the plane of th of the molecule

o The p orbitals overlap forming a mbond

M-PAPERS-PRACTICE
Copyright
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a) The names of the compounds Xand Y are:

hy

efrom1sorbit ce they are called sp?

ridised orbital of 2
andan s orbita

d th “toeachotherinone

* compound X: 1-chloro-2-methylbenzene; [1 mark]
e compoundY: 3,5-dichlorophenylamine; [1 mark]

[Total: 2 marks]

* Toname compound X, the chloro and methyl group should be named in alphabetical order
e Toname compoundY, the main group is the amine group, which whenbondedto a
benzene ring, forms the name phenylamine
o There are two chloro groups onthe benzenering, in the 3 and 5 position

For more help visit our website https://www.exampaperspractice.co.uk/
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b)The benzeneringis planar because:

e InCiHy/ benzene allthe carbon atoms are sp2 hybridised; [1 mark]
» Forming a triangular planar arrangement

AND

(With) bond angles of 1207; [1 mark]

[Total: 2 marks]

» Hybridisation canbe usedto explain the shape of any molecule and conversely the shape
of amolecule canbe used to determine the type of hybridisation that has occurred.
o Tetrahedralarrangem '
o Triangularplanararra ent « sp? hybridised
o Lineararrangement hybridised

c) The reagents required ar

s step 1AICI; + CH3CI
s step 2 AICIs+Cls

EXAM
AM.PARERS PRACILICE
CE.'J Theid alised 1 systemis extremely stable andis a region of high electron density
. R&% e achigﬁfed by USF ahalpgen carrier
© 2 g@nj apRels haglice

o This willform methylbenzene
o AICIz+Cl;— CI" +AICl4
o Thiswillformcompound Y

For more help visit our website https://www.exampaperspractice.co.uk/
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Answer 4.
a)The bond angle in benzeneis:
e 1202 1 mark]
[Total: Tmark]

¢ Aseachcarbonatomisbonded to three other atoms the bond angle willbe 120 © and the
shape will be trigonal planar
e Thethree areas of electron density arrange themselves as far apart from each other as

possible, hence the an nthe carbons to distort
this angle

b)Benzene does not tend to ause:

e Pi/mTbondinhexene/C contains i f high electron density; [1
mark]

o Pi/mbondinhexene/CsH»induc artial / delta / d positive / + and partial /delta /6
negative /- inthe bromine / Br; ule; [Tmark]
e Partial / delta/d positive / + bromine /Brattracted to pi/mbondin hexene / CgHyz leaving a

XM CARPERS. RBRAGCTICE

ark
C E ﬁht e/ CsH hereererllg_:;}lecellsed electrons with areas of high electron density
@B% E@I@anemolecule

In benzene / CgHg there are delocalised electrons with no areas of high electron density
thereforeitisunable to polarise the bromine molecule; [1 mark]

[Total: 5 marks]

e Alkenes willundergo electrophilic addition to form haloalkanes when they react with
halogen molecules

¢ The double bondin the alkeneisvery reactive due to the high electron density

¢ Inorderforbenzenetoreact with ahalogen molecule, a halogen carrier such as aluminium
bromide, AlBrz must be used

For more help visit our website https://www.exampaperspractice.co.uk/
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c) The type of reaction that benzene willundergo is:
» Electrophilic substitution; [1 mark]
[Total: 1mark]

s The nature of benzene is different to otherunsaturated compounds such as alkenes, so
halogenation via electrophilic additionis not possible as it would involve breaking apart the
stabilising ring of delocalised electrons

¢ Therefore benzene is mostlikely to undergo electrophilic substitution

e This mechanismrestore io
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