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Answer the following questions (041 and 042)with reference to
the following set-up.

S£ZLUTRE ° OB FHURGEA (041 50 042) -

— @I

A B Pt electrode
Ft electrode
Pt TR Pt AR
X iz
pure copper —+— | | | 0.01M NaClaq —— ——— 0.01M NaClyag)
"—— copper with
CuSOsag —F— o Ei:f-? i“;li"-l_"itiﬁ‘ﬁ 2 ' \u} gel with CuCr:0;
in the interior pa CuCr.0; BB
FEAERFHEAHE T
Cell | Cell Il

B/

Which of the following reactions take place in the set-up shown?

BT REEREPRE ?

() Cu*+2 —Cu
(I) 2H +2e — H,
(1) 2C1° — Cl, + 2e

=

#

€ (D) and (II) only
2B 0) K 1)

(& (1) and (I1I) only
RE () & (111)

G (1) and (I11) only
28\ () & (1)

® (@), T) and (I11)
(1), (I1) Bz (111)
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In cell I:
sl
Anode (B) (3#& (B): Cu = Cu® + 2e”
Cathode(A) [E18 (A): Cu®* + 2¢” = Cu

f;ln cell 11:

B 10

Arx ode(D) (Z#R (D): 4OH — O, + 2H,0 + 4e”
Cathode(C) [E1@ (C): 2H +2¢ — H,




Two experiments were carried out to determine the enthalpy change of
the following reaction:

ETREEERIEETLI T RIEESE
CuSO,(s) + SH,0(l) — CuSO, * 5H,0(s)

Temperature change
of the solution

B RERDER BRI R

Sg of anhydrous copper sulphate
were added to 50 cm® of distilled
water in a polystyrene cup

12 Sg BUIKIRER RIS

50 em’ FREBKEVSHREBA

8g of hydrated copper sulphate
3 .

were a‘dded to 100 ecm™ of distilled Decreased by 2°C

water in a polystyrene cup K2 2°C

18 8g BV K STRBLRIDAES

100 cm’ FRERKBVELRBR

(Given : specific heat capacity of distilled water = 4.2 Jg 'K '; relative
atomic masses : H= 1.0, 0 =16.0, S = 32.0, Cu = 63.5)

(X : FEKOLEAS =42)g 'K | BHERFESE - H=1.0,0=
16.0, S = 32.0, Cu = 63.5)

Experiment Experimental procedure

Increased by 6°C
1810 6°C

(a) Name the reaction. Bz fEf533 o

(1 mark 3+ )
(b) Calculate the standard enthalpy change for experiment 1.

STEERR 1 BUIREEE -
(2 marks 43+ )

(¢) Calculate the standard enthalpy change for experiment 2.

STERERR 2 OUIREIEE -
(2 marks “3+)

(d) Calculate the standard enthalpy change for the reaction in (a) by
using enthalpy cycle.

MBERBERSTE (a) PRBNEREEZE -
(3 marks 3+ )

(e) Compare and explain the stability between CuSO(s) and
CuS0, » 5H,0(s).
HEBAGARIE CuSO,(s) #0 CuSO,+5H,0(s) BIFE
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(a) Hydration 7KS{EA

(b) AH, =—(5+50)(4.2)(6) = [5/(63.5+32+ 16 X 4)] 1M
=—-44.21 kJ mol ' 1M

(¢) AH,=(8+100)(4.2)(2) ~ [8/(63.5+32+16 X 4+5 %X 18)] 1M
=28.26 kJ mol ' 1M

AH
(d) CuSO,(s) + 5H,0() ——> CuSO, * SH,0(s)

+aq +aq
AH
; AH,
1M
CuSO, (aq)
AH; + AH, = AH, M
AH; = —44.21 — 28.26

= —72.47 kJ mol ™' M
(e) CuSO, * SH,0(s) is energetically more stable than CuSO,. 1M

CuSO, *» 5H,0(s) jREEE L8k CuSO, I8TE °
Conversion from CuSO, to CuSO, * 5H,0 is exothermic. 1M

{i£ CuSO, #{LA CuSO, » 5H,0 SHELY °
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