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TE TUMAHI TUATAHI

(a) Whakaotia te tutohi i raro nei.

BrCl5 BrF

Te hanganga a
Lewis

Te ingoa o te ahua

(b)  E whai ake nei, ko te hanganga a Lewis me te ahua o te Tellurium tetrafluoride, TeF

pioi
Tautohua, whakamaramahia hoki te toranga o te TeF,.

Me whakauru teétahi whakamaramatanga o te hanga ki to whakautu.
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QUESTION ONE

(2)

(b)

Complete the table below.

BrCl5

BrF

Lewis structure

Name of shape

Tellurium tetrafluoride, TeF , has the following Lewis structure and shape:

seesaw

Identify and explain the polarity of TeF,.

Your answer should include an explanation of the shape.
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(c)

4

I tahu tetahi akonga i te 2.28 g o te wé waiha mewaro,
CH,OH(/), hei whakamahana i te 100 g o te wai. I

te tuatahi, he 20.6 °C te pamahana o te wai. NO te
ngingihatanga katoa o te waiha mewaro, 1 tika te
whakatau a te akonga i te huringa hawera whakamatau
mo te ngingihatanga o te wé waiha mewaro,

A H(CH,OH(Y)), ko te —68.6 kJ mol".

He 4.18 J g! °C'te kitanga wera motuhake o te wai
M(CH,OH) = 32.0 g mol’'!

ipurau
koata

100 g
o te wal

muratahi
waiha
mewaro

Tataihia te pamahana whakamutunga i ekea rawatia e te 100 g o te wai i1 t€nei whakamatau.

(i1)) He tino nui ake te putawera o te hawera maori (standard enthalpy) 1 te ngingihatanga o te
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waiha mewaro we, téna i te uara whakamatau i te wahanga (1).

Whakamaramahia mai nga piitake e RUA mo ténei rerekétanga.



(¢) (1) Astudent burnt 2.28 g of liquid methanol, CH,OH({), to 55
heat 100 g of water. The initial temperature of the water beaker
was 20.6 °C. Once all of the methanol had combusted,
the student correctly determined the experimental

enthalpy change for the combustion of liquid methanol,
A H(CH,OH(Y)), to be —68.6 kJ mol™".

The specific heat capacity of water is 4.18 J g! °C!
M(CH,0H) = 32.0 g mol"!

100 g
of water

methanol
burner

Calculate the final temperature that the 100 g of water must have reached in this experiment.

(i1)) The standard enthalpy of combustion of liquid methanol is significantly more exothermic than
the experimental value provided in part (1).

Explain TWO reasons for this difference.
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TE TUMAHI TUARUA

(a) Whakaotia te ttitohi e whai ake nei.

Te tohu Te whakatakoto irahiko (whakamahia te reo tohu s, p, d)

Br

\Y%

Ni2+

(b) E whakaatu ana te anau whakawera 1 raro nei i te panonitanga o te pamahana ina tukuna ki t€tahi
tipako o te haukini, NH,, t€tahi pokaka pimau mo te rima meneti.

Te anau whakawera md te haukini, NH,

Te pamahana / °C
0

-20

—40

—-100
1 2 3 4 5

Te wa / meneti

(1)  Tuhia te wharite mo te tauhohenga e orite ana te huringa hawera ki te hawera maori o te
honokarihi, A, H°, o te NH,.

(i1)) Korerotia te anau whakawera mo te haukini i runga nei hei whakamarama mai i nga
panonitanga i waenga i te A me te D.

I to tuhinga, me korero mo:
. te piingao me te nekeneke a nga korakora

. nga topana kume i waenga i1 nga rapoi ngota.
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(c) Ka tauhohe ana te diborane, BH,,
raro iho nei:
B,H,(¢) +30,(2) > B,0,(s) + 3H,0(/)

ki te haora, O,, ka ka mai. E whakaaturia ana te tauhohenga i

(i)  Tataihia te huringa hawera maori, A H°, md te tauhohenga, ma te whakamahi i nga raraunga e
whai ake nei:

AH?(BH(g)) = +41.0 kJ mol*
AH°(B,0,(s)) = —1274 kJ mol"!
AHP(H,0(f)) =286 kJ mol !

Matai Matd 91390M, 2022



QUESTION TWO

(a) Complete the following table.

Symbol Electron configuration (use s, p, d notation)

Br

\Y%

Ni2+

(b)  The heating curve below shows the change in temperature as a sample of ammonia, NH,, is
supplied with a constant amount of heat over a time period of five minutes.

Heating curve for ammonia, NH,
Temperature / °C
0

-20

—40

—-100
1 2 3 4 5

Time / mins

(1)  Write the equation for the reaction that has an enthalpy change equal to the standard enthalpy
of fusion, A, H°, of NH,.

(i1))  With reference to the heating curve for ammonia above, explain the changes between points A
and D.

Your answer should refer to:
. energy and movement of particles

. intermolecular forces of attraction.
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(c) When diborane, B H

2776

B,H(g) +30,(g) = B,0,(s) + 3H,0(Y)

reacts with oxygen, O,, it catches fire. The reaction is given below:

(1)  Calculate the standard enthalpy change, A H°, for the reaction using the following data:
AH°(B,H (g)) = +41.0 kJ mol!
AH°(B,0,(s)) = —1274 kJ mol™'
AH°(H,O(/)) = —286 kJ mol™'
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(i) Parahautia, i runga i nga panonitanga kaumingomingo o te ptinaha me te takiwa, te take i
tipono noa ake ai te tauhohenga i te wahanga (i).
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(i) Justify, in terms of the entropy changes of the system and the surroundings, why the reaction
in part (i) occurs spontaneously.
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TE TUMAHI TUATORU

(a) Whakamaramahia mai te take i rerek€ ai te piitoro o te ngota Cl 1 to te katote CI.

Te piitoro o te ngota Cl =99 pm Te piitoro o te katote ClI" = 181 pm

(b) Parahautia te take i piki ake ai te plingao katotetanga tuatahi me te toraro a-hiko rere noa i t&tahi
kapa (o te Taka Pimotu), engari i heke iho te plitoro ngota rere noa i taua kapa.
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QUESTION THREE

(a) Explain why the radii of the Cl atom and the Cl ion are different.
Radius of CI atom =99 pm Radius of CI ion = 181 pm

(b) Justify why both first ionisation energy and electronegativity increase across a period, but atomic
radius decreases across a period.
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(c) (1) Tautohua nga momo topana kume KATOA i waenga i nga korakora o nga mati e whai ake nei
ka we ana te ahua.

Te papatipu Te pae
Te matia | rapoi ngota koropupu Nga topana kume
/g mol™! /°C
N,H, 32.0 114
BF, 67.8 —-102
NOCI 65.5 —6

(i1) Whgkamﬁramahia mai te take ko te pae koropupii o te N_H, te pae koropupt wera katoa o nga
rapol ngota € toru.
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(1) Identify ALL the types of attractive forces between particles of the following
substances in their liquid state.

Substance Molar m_z:ss B""“‘og point Attractive forces
/g mol /°C
N H, 32.0 114
BF, 67.8 -102
NOCI 65.5 —6

(i)  Explain why N_H, has the highest boiling point of the three molecules.

Chemistry 91390M, 2022




(i) Parahautia te take
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He wharangi anoé ki te hiahiatia.
Tuhia te tau timahi ména e hangai ana.

TE TAU

TUMAHI
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Extra space if required.
Write the question number(s) if applicable.

QUESTION

NUMBER
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