The Periodic Table of Elements

This question is about organic compounds.
(@) Organic compound Q has the following composition by mass.
C, 50.00%; H, 5.56%; O, 44.44%

Calculate the empirical formula of compound Q.

empirical formula = ................ccone [3]
(b) Organic compound R has the empirical formula CHO and a relative molecular mass of 116.

Determine the molecular formula of compound R.

molecular formula = .................cooo [1]

(c) Carboxylic acids react with alcohols to form esters.

(i) Name the other product that is formed when a carboxylic acid reacts with an alcohol.

(iii) Ester S has the structural formula CH,CH,COOCH,CH,CH,CH,.
Name the carboxylic acid and the alcohol which react together to form ester S.
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(d) Fig. 6.1 shows part of a polymer structure.
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Fig. 6.1

(i) Name the type of polymerisation that is used to produce this polymer.

(iii) State the number of monomer units that are needed to make the part of the polymer
structure shown in Fig. 6.1.

(iv) Draw the displayed formula of the monomer used to make this polymer.

[2]

(e) Fig. 6.2 shows part of the general structure of an amino acid.

Fig. 6.2

(i) Complete Fig. 6.2 to show all the atoms and all the bonds in the two functional groups of
the amino acid. [2]

(ii) Part of a natural polyamide structure is shown in Fig. 6.3.
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Fig. 6.3
On Fig. 6.3, draw a circle around one amide linkage. [1]

(iii) State the name given to natural polyamides made from amino acids.

[Total: 17]
c
= o E o s <5 < 5 O5clo S5, |0 OF
- |~ 2 <2 3|2 5218 a2y Iy cm| Q8 s || = o |
S| YIs ZeNmLEF|oX g0 X 2o B'F O g
o
) €
—_— 2 Ngm g_qC) 2~ -.—lg ,\m% :gmt")gg
= = O | N~ = Yo} cEO | M =3 0 = @0 ~— = c
> el sRIF0O2g|cmM5S |8 gL E T € NS
= 5} S @ S El (%
c = (Dg € og S _Qg c’g
— [ 5 E O 2w 3 ©o > 5 S oo 3
© So|o© ERNEES 2o |o 28| = s | o 2Ry =
> Ogr‘—wammw%r\mk%_oog_% S ~> 552 Z 8
7] - Q > > c
5 > € g
S 5 Q c £ 3 £ s
[ o o © O o« — S|l O % So|l~ O 3
o n = [32] n [42] (2] = —_
> ~zZErea 58 QiRlsp Y 8m i8S g Ei82 2%
c © o o = c
s © £ g
€
c c =} € IS £
5] — § [OR= C .o O o~ ™~ 2 — 5o E 35
> © RS 8| So|lo c2|w 853 s © S| 3 z
= Og‘—«—wﬁwmogr\mm Tlen SR|FL S cOLng‘-‘-u_é
g 2
£ £ £ g
c —~ 2 mE £ NE c 3 O 3 =
= S—|m N So|lo C 59— S| ™ 2 ~ 2W0|l5 OO C
— o) = = = =4 = o | © 3 |
= m_g ‘—<(§Nmogr\v,_‘-g“:co|—gw“zz_g «)j:%‘_anu.g
© - < < T
5 5 o 3 c 3 >3 o 2
o € 2un|lw 2N o 3s |y = © 22| IS
SNTS|FSOET|@ T ERIFO 5! ©cAQ EL20 ¢!
8 E g 2 E
S 8 5 o*:§ £ x 5
o)) S|~ Ds®|5 DT S o O 39|~ 2
SO gV g N L2t 2 © - e2lom ¢!
; s 3
€
€
m—Emwbgwmwgmotné q.'Ogr\@EE
NZsw|v BEerA 2t QB! 3 (M) s2|S = —~
< 5 s £ E O 3 :
Q. a Q & s [oX
> © -—
o =
O £ E
= £ I3 =] E = o
~ Q3o £ 33|~ =582 & %, o J2dw E 35, 5
NOglnvD:_g‘_l\l—lE‘_‘_Eé ‘°L|J§x-°’<(g 7
£ 2 [} © (7]
Q
o
c € £ €
© S € € S S ©
> 2 — N So|lo O 3 = O D =
S o O so|ls I E © 32 o~ E < = [
- I s S Eo|s 2O &2 ¢! ©pel|en g ®©
Z El ° < 3 = )
S
R : 2
@ £ €
€ € =] S —
c g og QO S0~ C 5 E.: o =
Q s IR 2 | £ oo = S 3| 51 o
RP-L A N R °cQE |°Z23% o
£ 2 < < S
2
§ ot 5 s 5 £ £
o 2 5] Y|l DD O EX Rl
< Eo o -Dnov;wcoo 2 =] I 3
RO EB¥=88¥=sE232 gy 2 ©zgF|® 288 8
— = ()
O o © g & g =
. Q0§
2 E E E K-
> 5 >t £ aE £ - 2 (UE _g
2 . S _ | Sw|lm @©@ 2w E] o = S| g —
c e =
Cle o8 8>8Eb|sZ38Rp-zeleng! 2o g¥50 R ¥
g .= o g c i S ) °
s E 2 g & P
4 £ L
g e . : 2
N—Sooo’—g\—c\]“_gw"‘“_g OOGJEOO_CSN o
NS5 |¥sNgomT 8|2 €' ©Q§I|°F & >
= = < < =
N 5 %
©
172}
£ - 3 8 8 § £
O 2 £ ~ S 2 @ co O 3 9
sQEela> 3|0 8 < ¢ 5 8E88Q2| o
S g ] o B = 3]
@ E 0 © a © E
[}
g &
€ = £ € € €
—_— O 2 ngqomgowhg © R = Y=
= ‘fmb@‘—EgNNo%va}gwmmEme%| o
@ g [} = S o
o g 12 [7)] GE.)
©
[e) () S
£ c c c o 2 o
- § ® 5 2 QO 3 N 2o — 3 o >
- © JE2~NFT 2 3R2X 85y 3|83 (6w g S £ o
= 3 g E g g c °
I3 2 o = & 8 I-E




