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3 Alkenes are unsaturated hydrocarbons. They undergo addition reactions. vee

(a) Two of the methods of making alkenes are cracking and the thermal decomposition of
chloroalkanes.

(i) Complete an equation for the cracking of the alkane, decane.

(ii) Propene can be made by the thermal decomposition of chloropropane.
Describe how chloropropane can be made from propane.

reagents propane and H(}«W ..........
conditions ...heal..and catalyst . [4]
(b) The following alkenes are isomers.
CH,~CH,~CH=CH, CHa—g=CH2
Hy

(i) Explain why they are isomers.

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

(i) Give the name and structural formula of anpther hydrocarbon that is isomeric with
the above.
D —bodhene
NAME c.eneeerevrreireressssissessesasssssasssnsesssifoos
buy -2 - ene
structural formula
1! -\ -\ -\
| l i \
"'(‘ —C=C-C-w
- !
|
(4]

0620/03/W.J/03




7

(c) Give the name of the product when but-1-ene reacts with each of the following.

steam ........ b \X\'C‘NL

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

(d) Alkenes can polymerise.

(i) Deduce the name and structural formula of the monomer from the structure of the
polymer.

H H
| |
c c
| |
CH, Ho
name of monomer QH\QV\Q .....................
structural formula
H H
\ \
C=cC
‘ |
H 4 N

(ij) Draw the structure of the polymer formed from the following monomer.

H
' H/
H O
( |
~+C-C
/
a L H !

Ve

\C_____

N

i
_0—C—CH,

“\H

&

<
C'\

CH,
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(i) Describe the pollution problems caused by the disposal of polymers in Jandfill sites
and by burning.

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

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

Nitrogen dioxide, NO,, is a dark brown gas.

(a) Most metal nitrates decompose when heated to form the metal oxide, nitrogen dioxide
and oxygen. -

(i) Write a symbol equation for the decomposition of lead(II) nitrate.

PbNOy), = -PRQ + N2 b N 2l

N, oL
(ii) Potassium nitrate does not form nitrogen dioxide on heating. Write the word
equation for its decomposition.

(b) When nitrogen dioxide is cooled, it forms a yellow liquid and then pale yellow crystals.
These crystals are heated and the temperature is measured every minute. The
following graph can be drawn.

’ D

temperature

B yellow liquid
C

pale yellow crystals

\

time

The molecales. start {0 gpin mere gnergy, =0 oy will whrate

-------------------------------------------------- X

-------------------------------------------------------------------------------------------------------------------------------
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9
(ii) Name the change that occurs in theregion B-C

(¢) Nitrogen dioxide and other oxides of nitrogen are formed in car engines.

() Explain how these oxides are formed.

They.oce. formed.. by the exbas! inside fhe engine wnen
fhe pedro) burning inside of high 1Lehq().

(d) Nitrogen dioxide, oxygen and water react to form dilute nitric acid.
Describe how lead(II) nitrate crystals could be prepared from dilute nitric acid and
lead(II) oxide.
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