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1 (a) (1) Empirical formula - smal est'pumﬁer ratio of atoms of elements present
in a molecule: /AW [1]

(11} molzcular formula - actual number of atoms of different elements

present in ore molecule of a compound;” /A—«J (1]
N ‘ H
(D) gy “Z composition 87.5 100-187.5/ 125
. 878 12.5
ratio of moles — —
14 ) 1
625 12.5 _
625 6.25 cdculobo-
= 1 2
&fw&ﬁa
. Empirical ¥ = NH, (1]
(i) Let molecular formula of ¥ be (NHZ)H
(14+2)n = 32
lon = 32
=2
. molecule formula of ¥ = (NH,),
| = N,H, /NH,NH, [1]
! (1)
! > LA -
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Trigonal pyramidal at each nitrogen atom: / Mﬂ'ﬂ»"“ " [1]
H
. = 10]1*__-———"H
107°
H
NNH bond angle is 107°. [1]
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NH,+0, > N,+2H,0 | ()
}3133/1@]1901@&51
N-N f\ 160
N-H | 390
0=0 496 {1l
NEN 994
O-H 460
AH = BE(N-N}+4BE(N-H)+ EE(O - O)E BE(NZN) - 4BE(O- H]
= 160 + 4(390) + 496 - 994 4{460) (1]
= ~ 618 kJmol™ (1
Y  can be used as a fuel 1)
[Total 12]
ZNH@——— NHADJF NH, K @ Q“;\w' () &"‘ s " (1
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Assumption  [NH, ] remains constant/ L f& WCL %!1
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“alkaline/basic buffer;

~mmw«ﬁe—ef—a-weﬂk—base-aﬂd-i.tﬂs-sal-t-—

pH-ofthebuffer>7F {11

In acid : NH,+H" —NH,’
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In base NH, + OH™—=NH,+H.0; W\ S
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Concent.rati(')ﬁ of NH,C! = %g
= 0.0187 moidm™ [1]
pOH = ~log(1.85x10°7°) - 1og(0%?;7} 11
= 473 +0.27
- 5.00 [1]
pH = 14 -pOH
= 14 - 5.00 | \
= 900 / iy Cuce. ¥ (1]
[Total 12]

Ammonia forms hydrogen bonds with water but methane does not; rAw [
Qg;q&g/ /a,w i-ma‘i.(‘_u.(-af

Silicon (IV) has strong covalent iptepmeteentar bonds whereas carbon

dioxide has%veak Van der waals forceéﬁl»«fh W ab somdideoh [1]

Hydrogen bonding gives ice its open structure, [1]

which make it less dense than wa.ter;/ [1]

the ice floats on top of the warmer water beneat}ﬂ;ice insulates the water; {1}

|

giant molecular since it has high melting and boiling points and
does not conduct; ‘ [1}

giant ionic + high melting and boiling points and deesfet—

ey 1
conduct w |u\¥,u¢1, y {11
simple molecular + low melting and boiling points and does not
conduct; 11

molecules are point centres of mass;/w,ﬂc.?tuz ol 11

no intermolecutar forces/ collision between molecules are elastic; [1]

gas molecules far apart resulting tn no in ermolecular forcesy volume U,:S .

occupied bykmolecules very small prpoﬂosit‘ion of the total volume; [1}

[Total 12]
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C — CaQ_+ CO - 1

aCO3® a0+ 0 % [1]
Ca0+ Si0, — CaSi10 : 1
d (‘3“ 1 2(3\ 1 3(‘3\ [ |
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CaCO, is less stable/ decomposes at a !owwtemperature;/ku) < e [T
Ca™ has a larger charge density than Ba® / A (1]

- Power of Ca™ to polarise CO?; %nd weaken the C — O bond is
greater than that of Ba”) M. [1]

Ca0 [umps get hot, swell and crumble to a powder/ CaQ reacts
vigorously with water to form Ca(OH), which is only slightly soluble

in water: /AW (1]
BaO readily reacts with water&to produce a highly alkaline Solution;) [y
0 — i
Ca0 pH# - 10
[1]
BaO pH 12 - 14

Caloy —p Go + @
CaCOy, + 50y, —+CasO,, + €O, Caot So, —p GSO, . 1]

2CaSOB(S) + Oy, —>2CaSO4{S) [1]

CaCO, manufacture of cement/ glass / building construction /fooe& ’)au’r@ [1]
howesmg = sal,

CaS0O, plaster (of paris)/cl_&,\k/ ,quhi-?:q /Mﬂ»nuﬂza_o}'ﬂn—é’ % IFZSB(f (]
{Total 12]

{a) Transition element

(i) (d = block)eiement which form semme or more stable jons with

(if)

(i1)

tncomplete d — orbitals: /AW [
Ligand
Molecule-or anion containing at least one lone pair of electrons: [1]
S
&\‘ww-{ad\s)»-_ & dahee bend

Lone pairs of electron onfSx\water molecules are donated into vacane
arbitals of Cu®**to form six dative / coordinate bonds AW, Aceph c\mcj (1]

Observ%}tion: blue pptjwhich dissolves to form a deep blue solution; LU (1]

(NH;+H,0 ==NH,*+ OH")
I
[CU(Hzo)G]M +20H () == cu(og)zm +6H,0,, o

s ‘
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[Cu(Hzo)é]?a_‘ +4NH,,,, -:—-—-‘[CU(N'H ),(H,0), "+ 44,0 / [1]

2+

Cu(OH]}, +4NH,,,===[Cu(NH,),] + 20H(@w)

W \ifang

2 - Establishment of equilibrium II lowers concentration of [CU(H 0),

24

thereby shifting equilibrium I to the left causing ppt to dissolve; hic»"

Excess NH; 3(aq) CRUSES displacement of H,O ligands by NH, I:gands
Thereby shlfnng equilibrium 11 to the right forming a deep (blue

complex of [CU(NH ) ]2+ : 1]
374 Jaq)” : .
o
%
MnO, +8H + Se — Mn*"+4H,0 +1.52
;11
280,% —=S,0," +2¢ ~2.01
2CI = CL+2e -1.36
Overally
2MnO, +16H + 10CI" —2Mn*"+ 8H,0+ 5C1, ,
=" cefl=+0.46v; [1]
2MnO, +16H*1 SO, —2Mn’ +8H,0+ 58,0,
&7 cell=- 0.49v; 1]
Since €” is ~tve SO? ions are not oxidised by MnO," ions in a side
reaction but CI” ions are oxidised by MnO,” ions in a side reaction since
" cell is +ve; [1)
[Total = 12]
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In structural isomerism isomers differ in structure where in optical Isomerism

isomers differ in orientation of atoms in space/ AW, [1]
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(a) (i) electron dsf;(:leiq‘_spei__tzl_es;
electron rich species’ ANW, 21 (P

Butanal -

HCN; NaOH /%ﬁ‘ RS
NaCN catalyst; 7
AR ; (3]

Wi/, /Br, ;E'insert solveny’
: ~& ConclX,” steap; HaPO,
sl 330°C; {60 atm )
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Amide; Alkener Amine;
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n, Caffeine
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