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1 @ Ke = [H)OH] (or GLOJIOHY 1)
1
b M = KJOHT = 1x10M0.2 (= 5x10™ mol dm™) {1]
piE =133 &Y
2
(c) NH: is & weak base or incompletely ionised [or NaOH is strong base] [}
[or an equation showing the equiltbrium over to the NH; + H-O side}
1
- .
(i) t4 b enr.: point
Wy 3 | “end point™ at 4044 crn® il
i [i.e vertical fine, or dotted line)
pH shape of curve [1]
[i.e. flatish-steep down-flatish]
71 startat 11.3 cm® [1]
[can be read off position on axis]
o : 3
40 cm’ volume added
3
() methyl orange [1]
1
(f) NH; + HY — NHy" {1
[or NH3 + HCl or H2S0, etc)
NHy" + OH" ——— NH; + H:.0 1]
[or NH4CY + NaOH etc}
F3t feast one of the above equations should be shown, Allow a verbal equivalent for the other
equarion, Correct verbal equivalents for both equadions are stilf worth [ ] mark onlv.
Arv incorrect  equation negates the mark for a correct one, bul ignore “newtral ” equations
like NHCI ——— NH,” + CF}
1

toial: 1)
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(a)
mix (a solution of) 4-nitrophenyl ethancate with (a solution of) NaOH
[do NOT allow titration with NaOH]

(1]

either [ester] or volume of ester sclution is known/fixed/stated [1]
place in colorimeter (ftted with a suitable filter) {or spectroghotometer) (1]
time the reaction / the appearance of yellow colour / the formation of product [1]
measure the increase in abserbance over time or take time for a fixed

absorbance/colour te occur f1i

fallow take out samples at known times and titrate with standard acid for the last two marksf

®

Smaxd

(1) from graph (see next page) [N B. the graph on the question paper has not
been repraduced correctly — the shapes of the curves are stecper at the stan than
the original. Allgwance has been made for this in the rate ranges quoted below}

rate (A) = 0.001/18 —0.001/26 = 3.8 -5.5x 10° mol dm” min™

for 6.3-9.0 x 107 mol dm™ sec’'] (1]
rate (B) = 0.001/7—-0.001/12 = 8,3— 14,3 x 10™ mol dm™ min™
[or 1.38 — 2.4 x 187 mol dm™ sec™'] [1]
correct units for either rate u/c [1]
{(i1) order with respect to [OH] = 1 u/c [1]
(ii)  order with respect to [ester] = 1 u/c f1]

{iv)  constant (successive) half lives
(look for evidence of construction lines on graph) {1

(v) rate = kjOH[ester] [allow e.c.f - expression must fit in with
answers for (1) and (1ii}] [1]

(vi) k = rate/({OH [ester]) = 4x10°/02 % 1 x 10

= 0.2+ 0.05 mal' dm’ min" [1] + [1])units
{or 0.0033  mol™ dm’ sec” [1]+[1])}

[allow ecf from pert (i) for value of the rate constant and part (v) for rate
eqriation. [inils mark is u cf

9
total: 13
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2. Graph for pant ()

e e i i
Fester)mol dm

60

(ay

Ll

(b)

(c)

CaNO3p —— Cald = TNO-» + vl

{or doubied)

stabilities increase down the group [or comparison of two Gp 1 nitrates] [1]

because as the ions (NOT atoms]get bigger/have mare shells/have

smaller charge density

there is less polarisation of the nitrare ion/NO+/anion

(i) MNO: —— MNO: + %Oy
for doubled, or specific Gp 1 nitrate]

(1)  100g loses 10 830 of oxygen. this is 10 R3/16 = 0.678 moles of O

or (1339 moles of O: per 180g

= 0.678 mol of MINOs; has a mass of 100g

1.0 mol of MING, has a mass of 100/0 678 = 1475 ¢

since NO; =62 M=1475-62 = 853

[85 — 85.5]

i
!
we [1]
w'c {1}
3
[1]
(1]
[t
3

total: 7
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4 (ay  [is?25°2p®3573p% 3d° (1]
|
by O E? valwes: Cl/Cl L3V) BBy 1.0TV)Y LA 654y [
[E® values could be read {rom the answers in {c)]
{Therefore) the halogens are less oxidising from Cl to I we [1]
(i)  Eralues: Cr/Ct" 041V Fe'/Fe’™ 0.77V Co*iCa™ 1.82V 1]
[E* values could be read from the answers in (€). Allow «0.74 for P and 004 for Fe®")
(Therefore) the 3+ ions become more oxidising from Cr** 1o Co®™” w/cl]
4 maxd
() (i) no reaction . {11
(i) 200" + 2Br —— 200" + Br [1)
E” = 1.82-1.07 = 0.75V [1]
(iil) 20" + Iy —— 20 + 2 [
E* = 034 - (-0.41) = 0.95V . [1]
Smax 4
total: 8
(a) amide [NOT peptide] (]
phenol {NOT hydroxy or alcohel] [1}
Jignore, le. do not affow, benzene ringf
!
T
& 0
CHCONH- -OH {(or isomers, > 2 bromines) {1]
Br
(i) CH;CONH- @0' [or Na salr ~ miust include charges]{1]
(i) (CH,CO) + NH2~©-‘O' for Na sait - must include chargesj[ 1}
3
{(c) (1) X=CH;COCI or (CH:CORO Ior names. NOT ester] 1]
(i  PCls orPCly or SOCL jor names] 1]

fif the anhydride is used, allow P05, 4IPO;, CH:=C=0, PCl; then + CHCONa
or any other valid method of obtaining anhydrides from acids)
{if X = ester then allow ecf for C:H:0H + conc H;80,]

total: 7
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6 (a) ) AAICLFe/FeClafl; [fag), water or light negates this mark) Yy
{i1) hght/hffuv or heat ftaq) or waler negates this mark} [H]
2
(by (i} A does not react, because the Cl-ring bond is strong/short or
Cl is more closely bonded or Cl electrons delocalised into the ring [1]
(i1} (|3H3C1 CH-.0OH
I
+ O —_— 3 + CI' (a0 ecf) (1]
© {or NaOH) © {or NaCi)
2
total: 4

(a)

v= ©—NO; (1]

reagents for I: gonc. HNO; ~ H:SOy [{aq) negates] {1
fe.c.f. allow a correct reagent correspondipg 1o the siriciure of 1.
e.g if F = chiorobenzene, ailaw Clz + Feec]

reagents for Il tin/Sn or iron'Fe [NOT Za] + {conc. JHCI

or LIAIH, [NOT NaBH,}or Hy = Ni [INOTPt]  [1]

{e.c.f: allow a correct reagent corresponding lo the structure of Y.
e.g. if ¥ = chiorobenzene, allow NaNH: (NOT NHY)J

conditions for I 35°C < T <60°C {eand. on suitable reagent J{11]
[e.c.f: allow the correct corditions corvesponding o the structure of V. e.g. heaif
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B (i)  CsHsNH: + HHCUH,0 —— CH:NH," [+ CH/OH []

[prociuct must show ionic X7}

{ii}  less basic than NH; [1]
(iity  lone pair (on N) is delocalised over the ring [1]
[this mark mav be obtained from a diagrom - e.g. dvouble dot on N + curly arrow]
3
(cy (i) HINO- or nitrous (nitric{1I}} acid or NaNQO; + HCl [1}
O°C<T<10°C [t]

(ii) NaOH (ag) or dilute or in solution (or in words) (NOT NHy(aq)] [1}

(iii)
©—N=N—QOH {1}
4

CH;

[CH; and OH have to be adjacent, but allow anv vrientation of N=Nw.r.t. OH]
total: 1%

No cirele in benzene ring: deduct [1] for the whole paper.
Sticks rather than C-H bonds: deduct (1] for the whole paper.



