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(a)

(b)

|___ ‘number H,0, I H*

Define the term

{'{i) rate équation,

e T s s

(i) order of reaction.

4 |

For a'reaction represented by the equation
}HQOQE.T)-;+ 21'“@4) +2H ey ~2H,0 + Ly the inttial rate was

measured for various concentrations of reactanis. The resulis are shown
in Table 1. ' ‘

Table 1

’ Xberim | It coneom i e oy
| eXperiment mitial concentration/mold ngf’_J initial rate
woldm ™ g1

1 0.010 0.01 1.0
2 0.005 0.01 1.0

4 0.010 0.02 | 10
rr_“—_'_‘_"k—h—_.__‘*_-—w-—__———“m———«—

4 0.010 0.01" | 025
_‘RIRJ\“ - b

(D Deducg the order of reaction with respect to

3 'H,0,,
2. 1,
" '—J_‘—-—«—_____Hv_“_-—__ﬁ__% _____ e ———

() Write down the rate law for this reactior,

. |

*
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()

When methylamme and boron trichloride are boi
- CH,NH BCZ is formed

(a)

i 3
(ili)  State the units of k.

(iv) Calcs 1late the rate of reaction when [H,0,] = 0.005 moldra™,
{17]1°= 0.02 moldmand [H*] = 5.0 moldm™. -

- [6]
Explain why it is important for chemists to unders‘umd the factors that
affect the rates of chemical reaetions. B
3]
[Total: 1]

led tbgether, a compound,

D__Ij'c:‘iW dot and cross diagrams to show the bonding in

()" methylamine,

918912 N2013
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(b)

(¢)

(@)

4

(i) the compound CH,N H,BCI,.

2]

() Describe how shapes of molecules can be explained in terms of
the repulsion theory between the electron pairs.

e -

.

—_————

(ii) State the shape anci bond-angle in the BCl; molecule.

shape

R .

bond ang[le L :
1 _—*_’—_*“‘_*_'*-—w-——é_._.._ﬁ*_“.uﬂ_mf —

Name the type of reaction that produces the compound CH,NH,BC,.

»

_ —

Explain why CH,NH,BCL does not show hydrogen bonding.

B
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Fig. 1 shows some ¢f the reactions of magnesiuvm and its compounds.

A heat with
i hydrochloric acid
heat with !
| sulphur
dilute i‘nitn'c m heat with ‘
G |l ;
acid | @ chlorine 8
1 : (i) add v&gz;tér
heat oo ol iyl it
; iy, | Xeess steam dilute soditm
: : hydroxide -
Y "? A ¥
H ¥ &
difute
sulphuric heat
acid
A ¥
B e dilute . D
sulphuric acid -
Fig. 1
(a) (i) Use Fig. 1 to complete Table 2 .

Table 2

comp’lound

{ formuia of compound

use

4

B

o

i

D
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(i) Write d balanced cquation for the formation of | fromi@,

i
: !

. — ﬁ1_.,_ﬁ

(1if) Explajnlwhy compound E easily dissolves i water.

(b)  State and explain how the thermal stability of G would differ if
magnésium was replaced with barium,

—— e e [3]

[Total: 10]

(a) Ethane, reacts with chlorine in the presence of sunlight to for

~ Define the term homolytic Sission.

— 2 \_%H.f,_fi.m.-‘_—____
: i\ﬂ_&m.ﬁn ———

(i) Name the tWo isomers of (,H,c,
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(b)

[3]
[Total: 7]
Fig. 2 shows the structure of eompoﬁnd A.
| | o 0 .
HO| —(CH,), ~0 —(”:—@- g_OH
! Fig.2 “ h
(a)  Deduce the Iénolecular formuta of compound A..
| g

When Ciji,Clz 1s treated with sodiurn hydroxide, the products depend on
the solvent'in which the sodiumhydroxide is dissolved.

(i)

If ar: aqueous solution of sodium hydroxide is used; C,1LCl,

Drag}v the displayed formula: of the two organic products:

prosuct 1

: . .
! P

product 2

() Deduce the structure of the organic product formed when CoH4Cly

reacts with an ethanotic solution of sodium hydroxide.

918972 N2013
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undergoes substitution reactions to form two possible organic products.
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(b) (i), Compound A underg
reactions.

Complete Table 3 for these reactions.

. Taple3

.8

oes oxidation, hydrolysis and neutralisation

resction

reagent

conditions

oxidation

hydrolysis

neutralisation

(i) Draw the displayed structural formulae of the or

‘when compound A is

I.

oxidised,

hydrolysed,

neutralised.

91892 N2013

ganic product(s) formed

- [10]
(Total: 11]




