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Alkenes are unsaturated hydrocarbons. They undergo addition reactions.

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

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

Cyfl, —» -decene. .. + ...hydrogen...
decane

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

reagents propane and .chlorine. .

condgtions .UM light..and..high tewperature 4]
(b) The following alkenes are isomers.
CH,—CH,—CH=CH, CHs‘g=CH2
Hy

(i) Explain why they are isomers.

(ii) Give the name and structural formula of another hydrocarbon that is isomeric with
the above.

name ....... bMT“l"ﬁV\B ............

structural formula

"? =
|

C = ¢ - c —H
| ]
H n-c-H H

(4]
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7
(c) Give the name of the product when but-1-ene reacts with each of the following.
steam ........... butan .Q.l ........................
hydrogen huthane............
bromine .....Aibhromabutane..... (3]
(d) Alkenes can polymerise.

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

polymer.
H H
I I
C— —C
| l
CH,4 H n
name of MONOMe ............ P.DQP.&Y.\.Q ...................
structural formula
H H H
| | 1
C=¢c-cCc-H
i 1
H H

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

@)

H- “~H
le)
1 N
H o0-¢-c¢
| |
-CcC-c—- ¢C

| |
~ H

(4]

T
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(iii) Describe the pollution problems caused by the disposal of polymers in landfill sites

and by burning.

landfil sites ...pnlvmer.'s....at:e...non.—...bi.og.r.‘.edible...omg.e..h.ekgf;e.
....................... .ﬂ.\se.y...r:.ema‘m..fm:..mi.ll.i.am..gf..y:;‘%ﬁﬁ;mnﬁm
burning .......BUL0ING...pelymers. . preduses. Aoxke.gas...
...................... such.as.. hydrogen..chlopide.... 11

4 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.
Pb(NOy), - .Ph.Q.. + X.02. + .2 NOa.... 2]

(i) Potassium nitrate does not form nitrogen dioxide on heating. Write the word
equation for its decomposition
decem

- - ‘0“ . .
Potassium. nitrate 2. Potassium nitrite +.oxygen...(1)

(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.

A

temperature

B ellow liquid
¢ Yy

" pale yellow crystals

Y

time

(i) Describe the arrangement and movement of the molecules in the region A-B.

arcangement..called. lattice,. and. they. only

Vibrate about awnd 22 do no+ wmwiove €rom
place to place.
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(ii) Name the change that occurs in the region B-C ee

Melxin

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

(i) Explain how these oxides are formed.

..I.hc&e...Q.xi.d.es...ca.\r.‘.e..f.o.nmed....whe.n...n.i.‘.tn(gﬂk\...a.nd...

oxygen.from. air..react. in.cav..ugines.at....
a ver hlgh ‘(‘QMPQMWPQ.
(ii) How are they removed from the exhaust gases?

They.are.. filtered. through. cotalytic. converte

..ga...i-hcat.....’r.hex...av:.e...c,o.ny.en.ted...m...n.imogen..gnd.w
oxygen , which are harmless gases.
| (d) Nitrogen dioxide, oxygen and water react to form dilute nitric acid.

Describe how lead(Il) nitrate crystals could be prepared from dilute nitric acid and
lead(II) oxide.

Mse..tirotion. method..... D.‘tss.alv.e....l.e.ad..(n)..?ﬁ‘.iﬁ...i.m .....

distilled water,. in.a.tonical. £lask. and.add.....

phenolphthalein. to.it.. Put. dilute. nitric..acid.ing
burette. Add dilute nitric acid to lead (I) oxide
until phenol phthalein turvs €rom purple to colourles
Repeat this for several times and calculate the
average volume of npitric acid odded. Add the
average volume of nitric acid +o lead (B) oxide,
without phenolphthalein. Heat the lead (I) nitrate
solution +to get rid of excess water and leave tr
€rr several gayr. Wosh the crystal with distilled
water cnd dry i+ with a €ilter paper.
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