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56D BEmhodhcs - 1
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Ba@® el e 56 mbc esocsbo,
©8® @cgao BE)cs Cmome 2257 g‘*gl@ 8. A cmodes Caudbdy @cga’))
& 6x30OEs (DB @c»gso)
A GzDES
- @@IQO 20 2@ &F mée esescsade. |
- Epmbe ercdeD Trm endBD b, Cmales@ B0 b cmnEm).
- doee S b d2d x e GemE) q:.b%eo@ Joo EE é’@zg/éafz Cless
O DT OCD-
= 2Bt E 3@@65 Ssee @t 2 ‘@T O ez g5 & é%@cbgéag )

0-3 @B 2o 9l €S

B z0noes
-@c‘g:ao 2 & DegD® @eggo@@a @a & qc_-éS Qeacs EE b eﬁfscﬁegzg,
- Ot 6 G;D@'C@ B2 cﬁ»ég%;) enD0 W@ BCED.
- Bere wog  cBBcdec wp, owe ebwdm edocss] sgsdo.

Gas constant (R) = 8314 Jmol” K'; Avogadro constant (L) = 6.023 x 10 2 mol”
Boltzmann constant (k) = 1.38x 10 2 JK'Y; 1atm = 10° Pa(N m"z)

A & 2oOE8

1 235 meaved sevd sme _3d eoess 3@6@7 o
(a) Fe, Cr, Cu (b) Fe ,Mn, Ti () V, Mn, Cu (d) Fe, Ni, Ti (e) Fe, Mn, Cu

f

2. d SenNed QOgdo esBodosss [EB|T  LEDIeHD @‘ag 5@@25%?
@ S e»n P Gewzmap 8E@eD5ED ﬁ)Gg%g@S@ Qaog, eszoagacﬁeg stoné)a%.
b Qeg, gorom zn wwoz g, .
© zza %22531?36dj @@j@@@a BEn g&) ‘@“@@zj :‘53&)"6))@&525; 66%’)7@56.
& Bade =2d 6@;’?5)@@ B escaBE s @%zﬁaaxics_

© Sc Go Zn =Ee eBE goHmeds wEBa s o5
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8. sm® qcazj’@@ gesedan b Fad® %@@@@;@ @cm Q@@Q’léo A . Na' Mg,

(@) AI”>Na'>Mg” (b) Al > Mg ** >Na* (c) Na*> Al ™ > Mg e
Mg e 131‘\ Na* (e) Na">Mg*"> Al ™

-4, 25@3_253 @@é@%‘@@a’) ad 6:4:65059 e&osreit 6@3@£6£ éaj. %3@235?
(a) Mn (b) Cr ©Vv (d) Cd (e) Fe

5, 5&3@ fﬁo«@cng:@@ @a@ G@I@ q,csza@cg @@@%)éﬁéb q_o@ 6@@@@£ %9553333
(a) +6,+7,+3,+4 (b) +1,+3, +4, +5
(d)+3, +7, +4, +6 (e) +2,+6,+7, +4

(c) 43, +7, +6, +4

=3 e\ua{tzagabo O@zew esomde  =xben eo.:@éczmé)cﬁaf coudBea cekn® @35@’263
@ 555 e Smbsn gom - X DDD.
O eag 3@ sped B q:@égﬁéacs%; DD
OB ep, esgmgacﬁag =X DH.
@ do g@epwcs @@3536@93 Sen@ 9®.
@ de a@soo 6@33&%3; Ses®cs essdmsmes 25 Ee.

7. 17 ®20 mnpddacs a@aj SHED 5268E 6@3@@@ go ea@acg@@ VS
Q oo 933©®T @@2&; ?
@ esmesocmd gbos g2 8. B gosdebds B os 7a 8.
@) @e(;gﬂg L5 TNAH Do &S & @J@g; Beso 63&;%5(;6 Dé &B.

@) oWoxd gbdbe e zl,céaﬁaaoéda @2:3%‘505 D 8

8. AQCI <05 qézjécaﬁcﬁ X NH3 ?gé Bes D EHe B0 5@ @J @@6%'}%?_
(2) AgOH (b)Ag(NH;)Cl (©) [AgNE),ICl (d) AgNH,  (e) [Ag(NH3):]CL

9. [NiclBy (NHa)(c0)] @ PocéE  IUPAC 208 é)a;@@

(@ Amminebromocarbonylchloromckel(ﬂ) (b)Ammmecarbonylbromochloromckel(II)

- (¢) Amminebromochlorocarbonylnickel(III) (d) AmminebromochlorocarbonyInickel(II)
(e) Amminebromocarbonylnickel(IT)

10. Ha804 g8@cs fs@@gjd)@cﬁg BDCOE mIOERE @g_g@cgj
@ Hes 6&6@%}36%}@&3 e GnE ®B.
B Heo es,é)g/zﬁa g&iea:é e .
@ Joo B@oco o WTEsHI Esm%)cﬁaéaﬁ cedod.
@) :as;sgg H.504 ma@ @%g’éasaémosz@
@ &aa;.g H.804 8@ @5;—5@36&006‘23-
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@ooﬁeaﬂ q‘gwé@m 8. B 5860 4V %2593 @59@ Sesda B2 Pa &8

P @ P> =6 &@@ga@@@ Bt %2550’320 C@%Ifszj@@ Herw D) |
(a)Pl—Pz_ © (®)Pr4P, (c) 4P, =P, (@) P=16 P, C (92P=P, &

S cRaIDeBE, C)

2. oo 42_55@%9 é)cTScs; ODBDD @@g@é@cs &é??ﬂ??fs?@ @&360; (M Doczed é)f;@s),,

(@ M” () M° © M (@M - (e)M e

13, 276 & 4oo cm 2 250D @:5&%‘63 E0cs Doswd 6@25;@3 eoaSS)zJ -3c

%asg@J éﬁ@u 265 ﬁc‘%‘é %38@@% &g@eo =88> GDWES @a)ecg o @@eg)
@ -4x10° @)4x10° (©4x10 @4x10°  (@-axioct

4. ea::éaﬁ). B e 26, qzl@geo@ B Céé;zs}ié)m'ygeoK ) de Sawcs
4 x10% Pa 8. 6@36@6&1 5600 seach %@e&ﬂqj 2ook £ ooels Bemos
@e’)@cﬁf Cpa @@3;)

(a) 8x104 (b)4>{10“ (c) 2x 10° (d)6x 10* (e) 5 x 10*
ooem Pe0m BS, FB o |
éacﬁg 2 2 ﬁ;o&%j Ba

|5.’:é,%‘@,3035) gBhFxso Gewxwb0 A B en C

éé@é)@sg Pa,Pe en P —é@:@@f 0@ @535; '3@@@@33 1,2 @> 3

mol 3. Bocy @cgzﬁbecsf _@d EDzocs D6

| P+ P

“(a) P =P, + Py + P (b)P=PL+—6BM (c) P = P,+2Py+3Pc
P, +2Py +3P

@p=-4-——8 _-°C (€) P =6 (P4+ Ps+ Pg)

6

16. SHY WVOD @&J@oé@osa; Gs’?)acaé BDcsOcs Db T B ges;ea;%?

(@ ®) (©) ’
P -, | 1/p

(d) (e)

Pv




T oD@ B@® Fhm gIebcsd g, S e gEnes Be eBer
@ @Dgga; g6 a}gz)cg SESEES) 2};:@:;’ Bty o T
42)) Docg q,ég@@a E5c@E s By *58@3’@25 0.
© @Dc_qezg armé' qagzacg qégzo a}mg@zsa BDE D,
@ o efomsmoe wm g gha@ gedws g5 of.

)] &96@@25 ng, q.cag HoA@O Bocg @ oo o od

8 27c € _He gmem asows ergm wmudwe smed, .
(a) 6.21x 102" kJ (b)621x 107 (©)621x10°kJ  (d)621x102'J (e) 6.21 x 10 2°J

9. a‘@fe’b%;@@} BEDWcs 8 THend oern BF @@@agf S —6;&55)@ &(%@’LT
5@ 2 é é) z)@Cﬁ
(a) K, Paand m®

(&) K, Pa and cm®

(b) K, Nm™ and m’

(c) °C, atm and m°
(e) °F, Nm™? and m®

w0 DBB g 0SB a(aégg '253@%253 508"  @&p 65@@3563 HXHbE, DA
—cb @g}@oaz

() (ViT2)/P; = VT, (b)) (BiV)I(P,V)= T/ T,

© P TV, = (BVo)T,
(d) (ViVAT\Ty) =P:P (&) (P.Vy/(P1V) =TV/T,



fo—y

PART B

—
1232

) Determine the oxidation number and coordination number corresponding to each of the metal centres

i

=

the following complexes.

q,c?ﬁ '-&o?ggdz, &éog@@csé‘ oae 6@1@3 gBD D q@@ @é%é%‘)éda

E}o%)ce ) &@)6@0@‘2{ Gomch @cﬁ) %a;éaggo_

i [CrBrCIINO,)(NHa);] ii. Na[Mn (CO)s]

(b) Draw the structure of the foilowing compiexes.
53 Locort e oeded
BEE LBOLST> L5o6BIDGHB)  WAD g FADAD.

i, [PdCL]* ii. [V(H,0)s]™*

(c) Give the IUPAC names of the following complexes.
SenaD esoaéé‘cgéa Soccimee geog, IUPAC 2P (@I Qa;@eg%

i [FeBry(CO)(H,0),]
il. [Ag(CN),I
(d) Predict the product/s of the follbwing reactions.

senz B &)csr80 gese, Fo & Q&’J@etgao,

i. CuCly(s) + conc. HCl] —————p
ii. SC(S) + Brz(g) -_—
iii. Ti(s) + HF(aq) ———

iv. CrCl;(aq) + excess NH; ~——ru— 5



(e) Write the relevant chemical equations for the steps involved in the following extraction processes.
¢
s o g zSéesoé:&é)@a geog, OSmonden gHHerd©
EccBb oo %—%E@é&zﬁb.
i.  Extraction of iron from haematite (Fe,0s)
BooSEDER come BHelerbtrs (HOIES ~ Fe.Os)

ii. Extraction of Cu from CuFeS,
P o 8 T . e N e
CubFes, B@® Cu @8.1%4635’5&_5

2. (a) i. Write down the mathematical expression corresponding to Charles’ law using the standard symbols

&85 8506&5‘?‘253 BB ez @jéei HesdcsO %Dg/ 2D b
Exncecd ©)cmo %as;@a:]ko

ii. Briefly explain how we apply Charles law to explain what is happening in hot air balloons. eg
Crad Doy Doz WE, 52D 6L @aé Hesocs  BIDWSH
GmOocme SEL®0.

(b) i. Write down the ideal gas equation using the standard symbols »
2550 CoeE D mrdwemas BEoED: s 8IEBcs e %%E@égé

ii. . Determine the volume occgied by 4.40 g of carbon dioxide gas at STP.
B0 ® WD OGS 2920 Co, 22c9® H.40 g q;_g,@é@@ 20
258058 @Ernwcs X68T0.
(Rel. atomic mass: C=12; 0 =16)



iii. 14.0 g of a noble gas is placed in a 5.00 dm’ container. It has an initial pressure
of 59 x10° Nm™ and the initial temperature at 57 °C. Based on the relevant calculation, identify this noble
gas as Kr, Xe or Rn.  (Rel. molar mass: Kr=83.3; Xe=131.3; ;Rn= 222.0 g mol™)

9D doxmda 4.0 g

5.00 dm D DD faregzsgcgzi) G8.

: -2
4O 2o0e0B ZpbOma Bawos &n C@jzﬁa‘g@cﬁ %@e@@ag 5qx18° N
5o 5T © 9. emthocoe 288 Ded |E, [@ocg eBD Boed Ky
Xe G&J en 2 cseg:ao @dﬁo 26%;@533 Caoéé%gﬁ TEDIBy 20 e;ma%@@;
Kr=8z32.; Xe=131.3, Rn= 223.0 gmol-l) .

(c) i. State Dalton’s law of partial pressure.

@eﬂ@;aaf;@e; gpoB D B DcEOD Deso eégggeo

ii A 19.5 dm’ flask at 17 °C contains a mixture of three gases: N; (2.50 mol), He (0.50 mol),
and Ne (1.50 mol). Calculate the partial pressure of neon gas in the mixture.

9.5 dm® ‘g@aé%c@ WE, g 3 HID D Docs @cg{ﬁﬁ@ég
B =9 Na C2.50 nmol) | He (o.50 mah) &2 Ne cl.5o moaol). 2o
@C@zﬁo@&r arag;@é@zﬂ Ne &pcedd o Bepos @dsmes mbebo.

-
(7
LI )

(d) The volume of hydrogen collected over water is 450 cm’ at 12 °C and 786 mmHg. What is the volume
hydrogen at STP? (Vapour pressure of water at 12 °C is 16 mmHg)

[
12 c & 786 mmtg ceaeazg 450 cnt 20 H, 29 «58@9'@95 = ;;%%3
PBeen b B. €89 2B cﬁ’@@?g Dar) 9@6@35:11@@%9 % o s
éaﬁ)e;; 2@6@025 Ho &2c8 =880 62PTOV» 2, 2(2,T0TD Eacn 16 mMMmidg

<
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- Foundation Certificate Programme in Science- 2012/2013
CMF2206 ~ Chemistry II
Assignment Test -1
Duration-1% Hours
Date: 13" June 2013 ~ Time: 2.30- 4.00 pm

Answer all questions
This question paper consists of two parts, Part A (MCQ) and Part B (Structured)
Part A
Answér all 20 questions
Use a PEN (not a PENCIL) in answering.

Any answer with more than one “X” marked will be considered as an incorrect answer.

¥ ¥ ¥ ©

For each correct response 2 marks will be awarded. Marks will be deducted for incorrect answers. (0.3 per wrong
answer).

Part B
e Answer all 02 questions in the space provided.
B> The use of a non-programmable electronic calculator is permitted.

X You are NOT allowed to keep Mobile phones with you during the examination; Switch off and leave them out.
Gas constant (R) = 8.314 Imol? K'; Avogadro constant (L) = 6.023 x 10 ® mol”
Boltzmann constant (k)= 1.38x 10 BIK: 1latm =10° Pa(Nm_z)

_ PART A
1. What are the most abundant 3d elements in the earth’s crust? -
(a) Fe, Cr,Cu (b) Fe , Mn, Ti (c) V,Mn, Cu (d) Fe, Ni, Ti (e) Fe, Mn, Cu

2. What is the incorrect statement regarding d block elements?
(a) They show higher densities than s and p block elements.
(b) They have high melting and boiling points.
(¢) They are less electropositive than group 1 metals.
(d) All 3d metal aqua complexes are coloured.
(e) Ionization energy tends to increase from Sc to Zn.

3. The decreasing order of the jonic radii of Na*, Mg >* and A1**, respectively, is
(@) AI’">Na">Mg* (b) Al** > Mg * >Na* (c) Na"> Al*" > Mg
(d) Mg **> Al * >Na® (e) Na*>Mg > Al **



4. Which of the following element doesn’t belong to the 3d series?
() Mn (b) Cr )V (d) Cd (e) Fe

5. The oxidation states of the metal centres in V,03;, Mny,O5, CtOs, TiO,,
respectively, is - '
(a) +6,+7,+3, +4 (b) +1,+3, +4,+5 (c) +3, +7,+6, +4
(d)+3, +7, +4, +6 (e) +2,+6,+7, +4

6. The transition metal centres form complexes because,
(a) they have variable oxidation states (b) they have large effective nuclear charge
(c) they have high density (d) they have large size
(e) they have good electrical conductivity.

7. The correct statement about the halide ion, down group 17 of the periodic table, is?
(a) Covalent radii decreases A (b) Ionization energy decreases
(c) Electro negativity increases (d) Bond dissociation energy increases
(e) Both covalent radii and ionisation energy increases

8. A white precipitate of AgCl is soluble in liquid NH; due to the formation of
(2) AgOH (0)Ag(NH;)Cl (¢) [Ag(NH;)]Cl (d) AgNH,  (e) [Ag(NH;);]CL

9. The correct [IUPAC name of the compound [NiCIBr(NH;)(CO)] is,
(a) Amminebromocarbonylchloronickel(II) (b)Amminecarbonylbromochloronickel(II)
(c) Amminebromochlorocarbonylnickel(IIT) (d) AmminebromochlorocarbonyInickel(Il)
(e) Amminebromocarbonylnickel(IT)

10. What is incorrect about sulphuric acid?
" (a) Itisused as a dehydrating agent.
(b) It is a colourless, viscous liquid.
(c) It shows exothermic reaction with water.
(d) Conc. HyS0; is a powerful oxidizing agent.
(e) Conc. HySO; is a powerful reducing agent.

11. A closed container A (volume V) contains a gas at a pressure P, at a temperature T. When the volume of this
container is increased to 4V (at the same temperature, T), the pressure of the gas is P,. The relationship
between P; and P, is

(a) Pi=P, (b) Py=4P, (c) 4P, =P, (d)P=16 P, (e)2P,=P,

. 12. The root mean square velocity of a gas molecule (at constant temperature) is proportional to
(M is molar mass of the gas)
(a) M™ () M° (c) M? (dyM (e)M 12

(13) 400 cm? of oxygen at 27 °C was cooled to -3 °C without a change in pressure. The change in
volume due to cooling is (in m®)

(@) -4x10° (b) 4% 103 (©)4x10 (d)4x 1073 (e)-4x10"

(14) The vapour pressure of water at 300 K in a closed container is 4 x 10* Pa. If the volume of the
container is doubled, its vapour pressure (in Pa) at 300 K will be,

(a) 8x10° (b) 4 x 10* (c) 2 x 10 (d) 6 x 10* (e) 5 x 10*



(15) There are three nnreactive gases A, B and C in a closed container. Their partial pressures are P,
Py and Pc. It contains 1 mole of A, 2 moles of B and 3 moles of C. Their total pressure will be,

4 (€) P = Py+2Py+3P,

(a)P=PA+PB+PC - . (b)P=

P, +2Pp +3F,

dP=
(d) y

()P =6 (Py+ Py+Pc)

(16) Which graph represents Boyle’s law?

(2) (b) (c)

P / PV 1p

(d (&)
Pv P

v \Y

(17) According to kinetic theory of gases, which of the following statements is correct?

(a) There are intermolecular attractions

(b) Molecules have considerable volume

(c) There are no intermolecular attractions

(d) The velocity of molecules decreases after each collision
(e) All gas molecules in a container have the same velocity.

(18) The average kinetic energy of a single molecule of He at 27 °C is,
(a) 6.21x 10 kJ (b)621x 1017 (€) 621x 10°kT  (d)6.21x10%'] (e)6.21 x 10727

(19) The SI units for Temperature, Pressure and Volume, respectively, are
(@) K, Paand m’ (b) K, Nm™ and m’ () °C, atm and m’
(d) K, Pa and cm® (e) °F, Nm?and m® ,

(20) Which of the following is true for an ideal gas?
(a) (ViTy)/P; = VT (b) (P, V)/(P,Vy)=Ti/T; (&) (P TV, =P,V Ty
(d) (ViV)(TiT2) = PiPy (€) (P,Vo/(P1 V) =TV/T,
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PART B

(a) Determine the oxidation number and coordination number corresponding to each of the metal centres
in the following complexes. :
g B moBEe &eo‘g@ecﬁé s 6@;@9 go0ced  gROF, @é;é%pédz :
gomae & &t Es0ce® oS BDood %ag)éagag.

i [CBrCI(NO,)(NH;);] ii. Na[Mn (CO)s]

(b) Draw the structure of the following compiexes.
1. =
S oS -850605;@603%3 200D gre %-aslaalao,

i, [PACLT* ii. [V(H,0)]™

(c) Give the TUPAC names of the following complexes.

‘BenD eaoa%‘:%:zﬁa &OGC‘Z’AGDO‘DE‘) q,%og/ IUuPAC 2Dndcs @cs) %&%@J%,

i. [FeBry(CO)(H,0),]

ii. [Ag(CN)J
(d) Predict the product/s of the following reactions.

sep 2590 gesg, Fo o Qal)@ecgao.

i. CuCly(s) + conc. HCl ————»
il. Se(s) + Bryg) ——
iii. Ti(s) + HF(aq) —_—

iv. CrCls(aq) + excess NH; ——m



(e) Write the relevant chemical equations for the steps involved in the following extraction processes.
BepzD s guEd bTDED. 8e°e, basocsden  5HBceDD |
Bodb  Soso %&fg&é

i. Extraction of iron from haematite (Fe,03)
BooS8DEH come DeberbByd (BHOIES ~ Fe.Os)

,.

ii. Extraction of Cu from CuFeS,

CuFes, @@ég Cu iﬁajr%:ézﬁacs

2. (a) i. Write down the mathematical expression corresponding to Charles’ law using the standard symbols

= ISICEE) 2506251’%3 ErDED &0 @)é@j =SSO %36 PO b
Bxoeecd ©cbs - Dado.

ii. Briefly explain how we apply Charlgs law to explain what is happening in hot air balloons. eJ
Cred Doy D@Qwoms WE, £PP oz G Hwdcw  EDWSH

@mé@cs?.g [Siol=3sE 0N

(b) i. Write down the idegl gas equation using the standard symbols A
288 0GB 2oDWECSD Eggcg’ﬁb 8oc3  =8xbBcs Do 225}?321%03

ii. . Determine the volume occu ?gled by 4.40 g of carbon dioxide gas at STP.
E5OS B DD 06 22D 20 CO, BocE®d “.40 g a,a;@é@m B
258058 @Breocs XD6T.

(Rel, atomic mass: C=12; 0 =16)



iii. 14.0 g of a noble gas is placed in a 5.00 dm’ container. It has an initial pressure
of 59 x10° Nm™ and the initial temperature at 57 °C. Based on the relevant calculation, identify this noble
gas as Kr, Xe or Rn.  (Rel. molar mass: Kr=83.3; Xe=131.3; ;Rn= 222.0 g mol™)

9D doxmda 4.0 g

5.00 dm D DD faregzsgcgzi) G8.

: -2
4O 2o0e0B ZpbOma Bawos &n C@jzﬁa‘g@cﬁ %@e@@ag 5qx18° N
5o 5T © 9. emthocoe 288 Ded |E, [@ocg eBD Boed Ky
Xe G&J en 2 cseg:ao @dﬁo 26%;@533 Caoéé%gﬁ TEDIBy 20 e;ma%@@;
Kr=8z32.; Xe=131.3, Rn= 223.0 gmol-l) .

(c) i. State Dalton’s law of partial pressure.

@eﬂ@;aaf;@e; gpoB D B DcEOD Deso eégggeo

ii A 19.5 dm’ flask at 17 °C contains a mixture of three gases: N; (2.50 mol), He (0.50 mol),
and Ne (1.50 mol). Calculate the partial pressure of neon gas in the mixture.

9.5 dm® ‘g@aé%c@ WE, g 3 HID D Docs @cg{ﬁﬁ@ég
B =9 Na C2.50 nmol) | He (o.50 mah) &2 Ne cl.5o moaol). 2o
@C@zﬁo@&r arag;@é@zﬂ Ne &pcedd o Bepos @dsmes mbebo.

-
(7
LI )

(d) The volume of hydrogen collected over water is 450 cm’ at 12 °C and 786 mmHg. What is the volume
hydrogen at STP? (Vapour pressure of water at 12 °C is 16 mmHg)

[
12 c & 786 mmtg ceaeazg 450 cnt 20 H, 29 «58@9'@95 = ;;%%3
PBeen b B. €89 2B cﬁ’@@?g Dar) 9@6@35:11@@%9 % o s
éaﬁ)e;; 2@6@025 Ho &2c8 =880 62PTOV» 2, 2(2,T0TD Eacn 16 mMMmidg

<
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Gas constant (R) =

8.314 Jmol' X'; Avogadro constant (L) = 6.023 x 10 2 mol™
Boltzmann constant (k) = 1.38x 10 2 JK™; 1atm = 10° Pa( Nm™ )
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PART B

1 (a) Determine the oxidation number and coordination number c;orfesp011di11g to each o_f the metal centres
in the following complexes.

Soron@io ﬁéa;ﬁ:@vf}mmescﬁ\ob BroUEL OYSIOTE miow 2 Gornesmeoiiootg o
YLBGwip Ot Lopgi Banamiy OTEDT  CTSTUDIDD BT - |

i, [CrBrCINO,)(NH;)s] ii. Na[Mn (CO)s]

(b) Draw the structure of the following complexes.
YormiGls  Hrosneeron e ofor LUl YR Dl -

i. [PdCL)* ii. [V(H0)6l**

(c) Give the IUPAC names of the following complexes.
Slosrais  flémpBaton st TUPAC Olwiemomg HEE -

i [FeBry(CO)(H,0).]
ii. [Ag(CN),I

(d) Predict the product/s of the following reactions.

SkorniGrd BrsmdErioT o) [ Sloomigsmens oD -

i. CuCly(s) + conc. HCl ——-p
fi. Sc(s) + Bry(g) —_—
iii. Ti(s) + HF(aq) -

iv. CrCl3(aq) + excessNHy —— 5



(e) Write the relevant chemical equations for the steps involved in the following extraction processes. - -
Comi@Grds 9B opGiisEoToT Lig@mmesoTn  TeUGL Sreriwesns FLocsu n@%cnm-
56w -

i. Extraction of iron from haematite (Fe,Os)

O oot iq 015]6-{5@4 (Feg0s) S0y Qfﬁg'owg@b% .

ii. Extraction of Cu from CuFeS;
CufFeS, HaGmm Cu tﬁlﬁ\g'smgsﬂq-

2. (2) i. Write down the mathematical expression corresponding to Charles’ law using the standard symbols

Blwio PGB a_uewmﬁ(ﬁ@ Brionfcst  NBB65 W sooflipalqa) G Brenaicoty
SGe

ii. Briefly explain how we apply Charles law to explain what is happening in hot air balloons.

Glawins amy  Uoystesfion Bty oions  Grioitdlst aYlEomu @_uewné‘gs@!
SfSe NS EE -

(b) i. Write down the ideal gas equation using the standard symbols
Blw ASGEwoT 2 _ngwndibgy Son Bl 2imy SLOTWIVM IS &G0 -

ii. . Determine the volume occupied by 4.40 g of carbon dioxide gas at STP.

Bl oy AGes ;@prswmasoﬁov CSTPD 44049 tasrrucg?mgnu_one'_;
@gul_‘m BoS1DIoEom ot & G -

(Rel. atomic mass: C=12; QO =16)



iii. 14.0gofa noble gas is placed in a 5.00 dm® container. It has an mmal pressure
of 59 x10° Nm™ and the initial temperature at 57 °C. Based on the relevant calculation, ldentlfy this noble

gas as Kr, Xe or Rn. (Rel. molar mass: Kr=83.3; Xe=131.3; ; Rn=222. 0 g mol™)
o @myCleinwrreneey 5 oodm® OErTreEssnTofogo t@t_.uu\__@mcmg |

14 08 9"——5@‘ E r
SiBoor  Opoiby StGBGLOMTTE 59 X 10 NS Lothgls Shrdu OymabLBeowy 594 c.
OTodest B'Lourrf,p_;m_.‘__ BB Yoo &_uewrnaag@ ag_;m_sy—m'mm K, Xe
ANVVE R o Bsm'_@as ( 5o Bussen s Boofs) 3 Ky = §3:3 5 Xe—lal 3

Rn = 2220 gmol™)

(c) i. State Dalton’s law of partial pressure.
Bt Lot LBE DNGss Slfow SEE -

¥ 1A 19.5 dm® flask at 17 °C contains a mixture of three gases: N (2.50 mol), He (050 mol) mol),
and Ne (1.50 mol). Calculate the part1a1 pressure of neon gas in the mixture.
1¥¢. Dod 3 quamuﬁm Eoornanu)

195 dn® GOILUITooUS
Owsnoos1 Botogy - N (2:50 mol) , He (O'5’ mol), obrgs Ne (1I'50 mnol)

BEnmaidsd  srmeoeTLGLS  Ne Q_”—ru‘,gﬂng uGH &ﬁ@ksas@ysg Booofle B -

(d) The volume of hydrogen collected over water is.450 cnt’ at 12 °C and 786 mmHg. What is the volume

hydrogen at STP? (Vapour pressure of water at 12 °C is 16 mmHg)
1IRC o 186 mmHg reumamosTusey tﬁﬂmﬂ@gﬁ@ @reflou . Ha &7

, Buwie owmlLs SGEE Bubserenico ( STP) Stgos CH:Q

E5cot atovo| 450 crrd
Booolome) wWrigy 2
C12°c Hob B SbpolwGsss (6 mmHg)



iii. 14.0 g of a noble gas is placed in a 5.00 dm” container. It has an 1n1t1a1 pressure
of 59 x10° Nm™ and the initial temperature at 57 °C. Based on the relevant calculation, ldentlfy this noble
gas as Kr, Xe orRn.  (Rel. molar mass: Kr=83.3; Xe=131.3; ; Rn=222.0 gmol")

{4-+ 08 B'l_gglcaj ODJrrLLf@Q_\nmrp:rrm@ 5.00dm® OBrTrEscyTiagon @l_UUL_@cmong.
6*5001 SbHBILL 51@85$Lorrwr@ 59xlg NmQ‘ Lop:rglp Spryoy OybLBcsooY S%c
OTodioot B'LDU'EB@JLJ\,_L. EserVs (| BScooTT E_uewwé\p@: &mmrnﬂsmm K+, Xe

MG Rn ot Eswm._,‘fﬂas ( 517 Brvestnhigss Goofs) 3 Ky = 8313 3 Xe—IBIB, »
Rn = 222:0 gmol™) :

(¢) i. State Dalton’s law of partial pressure.
BL Tl Lt L6E DNGes SlPfow oGS -

¥ ii'A 19.5 dm’ flask at 17 °C contains a mixture of three gases: N, (2.50 mol), He (0801 mol)
and Ne (1.50 mol). Calculate the part1a1 pressure of neon gas in the mixture.

195 dnd GORUWTENS |¥C &b 3 asmujsmoicT Sommiow
Ovesreost Goronigy - Ng (250 mol) , He (O'5 mOD wobrgis Ne (150 mol)
Boruonaudio BIToooTILGILS Ne mrw_'.a_qm@ UG5 6{@6% Booolies B e -

(d) The volume of hydrogen collected over water is 450 cm’ at 12 °C and 786 mmHg. What is the volume
hydrogen at STP? (Vapour pressure of water at 12 °C is 16 mmHg)
1Rc oMy F36 mmHg r;augbp)omwwbu ',Sagﬂmﬂ@;_s@ GeeHou . Ha &7
B’Scwrmman.‘ 4B0 cr® , wie ombu NG BlubBeoroniion C STP) Stsoos CH:Q
BSCDT‘DJOTTGL‘ wirigy 2 .
(127e Hoh B SHolwGssn 16 mm_Hg')



Answer guide for CMF 2206 - 2012/2013— Assignire-t 1

- Part A
1. (b) 2. (d) ‘ 3. (e) 4. (d) 5. (¢)
6. (a) 7. (b) 8. (© 9. (a) 0. (e)
11. (b) 12. (e) 13. (b) 14. (©) 15. (2)
16. (b) 17. (c) 18. (di , 19. (a) 20). (b)
Part B

. @iO.N=+3 =~ CN=6 "n O.N=-1 CN-=
Give full marks if answer is abovu Ilustration of calculatlon is not ne xd,

()i G 1 ' H,0 3
CH\ 2- +
\ / | H;0-_, E
Pd ,
/ \ H O/ M
cl cl 2 ‘
Square planer ’ ~ Octahedra! (282 = 4)

(c) i. diaquadibromodicarbonyliron(I])
ii. dicyanoargentate(I)

(d)i. CuCly(s) + 2conc. HCl (aq) ———> [CuCl]* (o + 2F
ii. 28c(s) + 3Brx(g) ———»  2ScBryy
iii. 2Ti(s) + 12HF(aq) —— 4 2[TiFe}* (aq) + 3Ha(g) ~ 6H' (aq)

iv. CrCl3(aq) + excess NH; [Cr(NH3)]Cl3 (aq)

(e)i. FeO3(s) +3CO(g) ———————» 2Fe (s) +3CO;(g)
CaCO3(s) — _ , CaO(s)+COx(g)
CaO (s) + Si0; (s) CaSiO; (1)

il. 2 CuFeS; (s) + 2 8iO; (s) +4 O3 (g) ————» CuS (s) + 3 SOz (g) + TFeSiO; (s)
CuS (5) +02(g) ————— 2Cu(s) +502(g) .

2. (a) i. At constant pressure, the volume of a given quantity of gas is directly prenortional to
the absolute temperate.

VaT Vi/T; = VI/Ty
V;= initial volume V¢ = final volume T; = initial temperetare
T¢= Final temperature For both stalement and mathematical exp-cssion

ii. Gas inside the balloon will get heated bu' the mass remains unchanaet ” I'e density
of the air inside the balloon will become iess than outside and it floats .



(b)i. PV = nRT

P= Pressure n = number of gas molecules V= Volure
R= universal gas constant T=Temperaturc
il. Rearrange PV = nRT to this: V=nRT/ P Substitute:

V= [(440g/440gmor‘)(8314rmol e )(27301()]/1\1(» N
V=227x10"m’

iii. Use PV =nRT:
n=PV/RT = 59x10°Nm?x5x102m® =0.1075 mol
. 8314 Imol' K'x 330K
Determine molecular we 14.0 g/0.1075 mol = 130.2 gmol'|
According to relative atomic molar mass gas is xenon.

(c) i. If two or more gases which do not react with each other are enclosed in a vessel, the
total pressure exerted by them is equal 1o the sum of their parlial pressures.
Pr =Pa + Pp Where, Py = Total pressure of gas mixture '
Pa = Partial pressure of gas A '
Pg = Partial pressure of gas B

ii. Determine total moles of gas  2.50 + 0.50 + 1.50= 4.50 moles
Use PV = nRT
P(19.5%10%m ) =(4.50 mol) (8 314 I mol' K ) (290 K)
P=556x10°>Nm*
Mole fraction of neon = 1.5 mol /4.5 mol
Determme the part1a1 pressure for neon:
5.56 x 10 ° Nm™x (1.50/4.40) = 1.85 x 10° Nm™

(d) P1=PT=Pyz+ Pyater = 786 mm Hg P> =760 mm Hg
Pyz=786 mm Hg — 16 mm hg Py =770 mm Hg
Vi=450x10% m® v2=7 : ‘
T;=12°C+273=285K 2=0°C+273=273K
P\V\/T)=P,Vo/T, Vy= E_}__I_
T,

V, = 770 mm Hg x 450 x 10 * m* x 273 K
285 K x 760 mm Hg
V,=436.72 ¢cm® = 437 cm®




