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SECTION 1 MULTIPLE CHOICE 10 marks

Which of the following organic compounds would be the most soluble in water?

Butane C 6

A
- B Butan-1-ol Q) 'DY
@ Butanoic acid D C/
D Butyl butanoate p(
2. Which of the following lists the compounds in order of increasing boiling point?
A. propanamide < propan-1-ol < propanamine < propane
@ propane < propanamine < propan-1-ol < propanamide
C. propane < propan-1-ol < propanamine < propanamide
D. propane < propanamide < propan-1-ol < propanamine
3. The properties of three organic compounds X, Y and Z are described below.
e Xand Y react together in the presence of concentrated sulfuric acid to
produce a sweet smelling liquid.
e X and Z are isomers of each other.
¢ When added to acidified potassium permanganate, X produces a colour
change but Y and Z do not.
Select the option in the table that correctly identifies X, Y and Z.
X ¥ Z
A Butan-1-ol Butanoic acid Butan-2-ol
B Butanoic acid Ethanol Methyl propan-2-ol
C Propan-1-ol Ethanol Propan-2-ol
@ Butan-1-ol Ethanoic acid Methyl propan-2-ol
4. Which of the following pairs have the same empirical formulae?

~~

(é./, ethyl ethanoate and ethanal CuHgQr > CaHe O
B. propanone and ethanol CaH¢o * C Ky 0
G ethanoic acid and ethanol C, U0y & Co W, 0

D. methyl methanoate and propanone C,H 0, & CiHy 0
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5. Which functional groups are present in the following molecule?
?: o) H‘C’H 0
L ML L
R
H H
ATt
A. two primary amines, ester, ketone, alkene
@/ amide, ester, alkene, primary amine
C. two primary amines, two ketones, alkene
D. amide, ketone, alkene, primary amine
6. Which two compounds can be distinguished by the addition of acidified potassium
dichromate?
o
@ ethanoic acid and propan-1-ol
B. butan-2-ol and butan-1-ol
. propanone and methyl propan-2-ol
D. ethanol and ethanal
7. The following ester is hydrolysed in the presence of sodium hydroxide.
HH o
T
NI
H C G,
e 0

H

Which of the following correctly lists the two products of this hydrolysis reaction?

A. methanol and sodium propanoate

B. propan-2-ol and methanoic acid
@ propan-2-ol and sodium methanoate
B, propan-1-ol and methanoic acid
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8. Which of the following compound(s) could react to form a polyester?

HOOC(CH,)sOH

HO(CHz)sCHs and CHs(CHz)sCH,COOH
H2N(CH2)sNHz and HOOC(CH_);COOH
CH3(CH2)sCOOH and HO(CH,)sOH

pp_m@

9000 gmol™
8118 gmol
8982 gmol’

10. Examine this section of the structure of an addition polymer:

CH; CH;s C/ THa CH;

| | | |

_(|: = CHz—C ’_'_CHz —C _CHz—CHz_ IC _CH2 _T —_—
) ) CH3 i il
Which one of the following compounds could polymerise to form this chain?
cis 1-chloropropene
B. 2-chloropropene
C. 3-chloropropene

b. 2-chlorobut-1-ene
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SECTION 2

Question 11

SHORT ANSWERS

36 marks

8 marks

Draw thenstructural formulae and name the following compounds, showing ALL

bonds and atoms:

Description Structure
The product of the Name: 2,3 -dibvomo butane
reaction between cis but-
2-ene and bromine Structure: u Br By 3
water. | \ | :
h~C - C~ C.—Coy
! | 1 |
H H = ‘4
. or m ot\y)
A compound that has an | Name: butanoi¢ au ‘l ( propa 3\ 01 QU d )
empirical formula of
C2H4O and produces a Structure: N N
colourless, odourless | l H //O
gas when added to Mg o | | B
© Ny i
HoH A
The main organic Name: MOUYWAWOIC AU d
product formed from the
reaction between Structure:
methanol and excess 0
acidified potassium /4
permanganate. H - C/
LY 0-H

An isomer of pentan-2-ol
that has a lower boiling
point.

Name: PJE,U\ ﬁ\\’\ “5“0\

oy 1- M U/L”j \ pudah-2-of

[ ov ofhgy branchad A 2P/39 adcokol
Structure: ’;‘
oW Mo w-Lu
| ‘ l \ : l:} | | |
s S e s h-C-C-C—f Y
: & 1 b oY ) \
H H oH H H Y O\H H b

A overtll i ot q\ aowms o a U powds®
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Question 12 4 marks

Write a chemical equation/s to show how the following products can be made.
Include relevant catalysts,

(a) sodium propoxide (CH3CH2CH2ONa) 2 marks
il T H H H |
Tt Lot )N — H +2”—c',—éfé,~o<°m
/ H”L'(/'(]/"OH + a Ly) , ) |
dowon Hoonw oY
1C\-\5u—‘1(,l—);10H 7 ZNQ e Hl— 7_CH5(/H7_(/HLONK
(b) methyl ethanoate 2 marks
0 #
H F} | 5 o H L | +
1 % ! ¢-C-!
|1L,(,w0/ . . - b-C—07 ) \
| | No-u y H
W W
"
CH, o H + CH;CO0H ——’i—v (,Hs(,OOU—};5 + H,|O

.0
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Question 13 7 marks

Ethanol, pentan-1-ol and ethyl pentanoate all have differing boiling points and solubilities in
water.

a) Molecules of ethanol and pentan-1-ol can both form hydrogen bonds, dipole-dipole
interactions and dispersion forces with each other. However, pentan-1-ol (280°C) has
a higher boiling point than ethanol (78°C). Explain why. 3 marks

o peatan-t-ol has more eledhons Yhan etlaned @
o Yherelyve, {uspw\on fves ave dwme/@[af thore is a
hl’qhw hance of o po v vy d/ipotes‘ﬁ)rm/iquawi wole wndes are wiore
PWM&WL@. |
o pentan-l-ol has L«ijkﬁu su v o all iatermole cwdg v fovwes 67
and i1 (LTM(Q,IW\;GFQ Q/M/qj to convevt ™ m \I'?vu\'i"”ﬂd'f

b) Ethanol and pentan-1-ol are both soluble in water, however ethyl pentanoate is not.
Explain why ethyl pentanoate is insoluble in water.
4 marks

s Brhyl putamowke i polav,  Molecules exluibit pipede dipole
b Mspewlon fartes butwarn fem | @

c Wadwe pu{ﬂf e A weaAecades  on bt lz\,\:)(kl/bqu\
bowdin, ‘Mpoi?- MPW ot s poanton ﬁvu/; b\fejfw%@
e m .

When  eAhyl pordanoate and wader mix thave s
ilitg 1o Ry hydrigen bowds, apeke-Lijole & (1)
M {)Jz;wion | ﬁvu@f b&wuw em | i

thwever, ynorgy reheased whou tiese oyl poutago sfe-wakerpy n s
[T RW T .
A 5 el dient pvﬁw‘it 1V ey VHW"\U\W(D
broal the ke molt cokar foves Woldi "j e ch ,
Sw bstanu ﬂ‘gt/ﬂ\ﬂ(*
l;ﬂm is because the M fnton Fres hetwaeen csfer molecintes ave

s-iJLﬁf\‘-(,M\‘f, and W\M\j L\ﬂimjgﬂ bonds between H 0 M,()[Q(MXJ:
coed A pe vrokew A Tacomodake ke ester

8
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Question 14 8 marks

8.00 g of ethanol (M = 46.068 gmol™) and 8.00 g of propanoic acid (M = 74.058 gmol™) were
mixed together. 1.00 mL of concentrated H.SO,4 was added and the mixture warmed for 15
minutes. The reaction was stopped by the addition of water.

a) Draw the major organic product formed. 1 mark
H (I) H 0l
] \ l | [
= B =8 ~@leil=€ ~ oo
l 1 l
0o +
b) 8.25 g of the product was collected. Det‘ermine the yield of the reaction. 5 marks
n(wwvw\\_ = _V\_f]_ = 8 = D"—’S—‘IL (D
M 46068
N(pwopacid) = m - B = 0:108%0 (D
M 74058

I'imlﬁ.(\q vquudr = PVOPQV\,O\‘L Wd as veatt in 10 vato

\]

N (ester) it 1007, 0 1060 weoles ()

Mgskr) = nx M = 01080 # (45~066_+7ﬂr-056~\6~0\6) @
= 01000 * to1-1| | Jo< 825 4 100
= \|-03 \ l 11-03
J O ‘ = 7497

c) Give one reason why the yield is not closer to 100%. Explain. 2 marks

* ¥yl prwganoate i sUgWKly cohuble in waker (eryew‘allj
- N'MVM}_@ T W\o/uoms that soww pwdul &y lfb\,f?\l/,
by Losy in ¥ WM&Vr H/{lum'.,\q Yho 1\MA @
- J

MQMj Pn;sib\o dins WA . E)QPUW\MOV\ w,qw're,ﬁ[

I veadhon may wave veadhed oquilibrinm when g
heated, K vadng not Levge, so some red dantT
Pomadn oA LgM{ibnum.
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Question 16 9 marks

An unknown hydrocarbon, Compound X, contains 32.00 % by mass carbon, 6.71 % by mass
hydrogen, as well as oxygen and nitrogen.

A 2.07 g sample of the hydrocarbon was treated to convert all the nitrogen to ammonia,
producing a 250 mL solution. 20.00 mL aliquots of this ammonia solution were then titrated
against 0.120 molL"" hydrochloric acid, and an average titre volume of 18.42 mL recorded.

a) Use the information provided above to determine the empirical formula of Compound

X. 6 marks
n (M) T CxV
=012 0-0183 4L
= 0-002210 § mates (V)
N (NHsy) ia LOwmi= ¢.0022104 wo'es
n (NWa)ia 150mL® 0-002210 § »150 @
20

= 0 OZ:I'E)B Mmoo Le S

NCNY in 20Fq sample= 0027765 wel

M(N) Tn L-0Fg sawple > nx\\4D] -
= 0:3%H g4 O) -
YN = 0-387) ¢l0D < BT Vo )
2.07
o) = 100-32-67)V =187 = 42.59 % @
C 4 | N | O
o, 3200 6N 1 18-70 L1.519
n 1-bb¥% b-b5F \\ 589 it
\
. \I
cato ) \ 5 ‘ € 10
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b) Given that compound X is capable of reacting with itself to form a condensation
polymer, draw a possible structure for X. 1 mark

Note that if you were not able to determine an empirical formula in part a, you may
use C3H7NO2 as Compound X to answer parts b) and c).

Compound X

c) Draw the polymer that can be formed from compound X. Include at least two
repeating units.

2 marks
] 1 \) wovved-awide
H - 0 K O linle
\ \ I \ \
o o e P e B o, B U cowel Ut
W 7 relpeah
A =

END OF TEST

4l






