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Answar all tha quastions,

{ 1 Rubsdium, atomic numbsar 37, was diecovared in 1861 by Bunsen and Kirchall, Aubidium is in
| Group 1 of the Periodic Table and the element has two natural isotopes, *5Ab and * Ak

(a) Explain tha term lsofopes.
.......................................................................................................................................... i1]
(b} A sample of rubidium wiss analysed in a mass spactrometar to produce the mass spectrum
Brehow.
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(i) Use this mass spectruen bo help pou complate the table balow,
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(i} Caloulabe the retative glomic mass of this rubidum sample.
Give your angwer ko three significant figuras.
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{e) Which isoclope is wsed as the standard againet which tha masses al the bwa rubidium isatopes
Are Measures?
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(d) Inamass spactromeder, gaseous MOms ang onisad.

Expdain why le=s enargy is nesded o ionise gaseous atoms of rubidium than gaseous abomes

o sodium.
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(@) Rubidisn forms an ionic compound with sitlver and iodine. This compound has a potental use
in méniaturised battaries becauss of its high elecirical conductivity.

Tha emgirical formula of this jonic compound can be calculated from M8 percaniags
comgosition by meass: Rb, 7.42%; Ag, 37.48%,; 1, 55.10%.

(i} Defing e tarm ampiiica) formuls,

.............................................................................................................................. [1]
(if) Calculate the empirical formula of the compound.
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2  Bolid calcium hydrowido, CalOH);, is commonly knoam as ‘slaked lime’. Over ane milion tonnas
of slafked lime ane produced annusaly in the LI,

(&) Lime wabar is an aqueous solulon of calcium hydracide, CafOH|,- Lima wadar s commonky
used in tha labaratory as a tas! for carbon dicxlde.

(I} Suggest a vals tor thea pH ol lime waler.
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{if] '“W'rike an squatian, fﬂ.lllll'l'ﬂ Hlaka E!.Iﬂ'ﬂﬂll!. for W pracpiabon reaction ﬁﬂmlmphﬂ
iru fhes Brewe weabar lest for corbon dioods.
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(I When an excess of carbon diowde s bubblad through me wader, a further reacion

latak plass,
Stali whal you woukd sea @ his furlbar reaction lakes place and also state the lormk
of fhe product of the reacsan,
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(b} The ions present in Ca{OH), s Ca® and OH-,
(I} Compsie e alecironic configuration of a Ca®™ o
e L P o P e s e e RO [1]

(i} How mary mobes of ions ans none mole ol Cad0H].?

moles of ions = ..o [1]

(i) How many moles of eecinons am in one mole of OH ©Ns7?

makas o BIBCIFONG = ... . ... 1]
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(iv) Draw a ‘got-and-cross” dagram of CalOH).. Show outer electron shells only.

[2]

{g) Slaked lime {solid calcium hydrowade) can be prepared from calcum carbonate, CaCOy, in
b stages.

Ciutlime how this could be done in the laboratory. Include an equation for each stage.

BH B R N N N N R N S e e DT R RN ey ey ey e e o o i o el e S S i AR RE
T T T ———————————— e e P S A P S T PR TR TN RN R L TR R R e LSl DR L LR AL DLl bl b L L DL L L)
B ————————————————— e e R S TR TR D TR T TR T TR T L Rt Ll bttt Rl L L T ]

................................................................................................................................ [4]
(d) The production of lime water iz a smal-scala wse of calcium hydroxide.

State a large-scale use of calcium hydrooda outsede of the laboratory.
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3 Alhcugh compouncs are usually classified as having ionic or covalent bonding, aften the bonding
i sormeatiane in between thesa two axtrames,

{8) State what is meant by the tenms

(i) fovic bond,

................................................................................................................................ 1]
(i) covalemnt bomd

(B) Comgaunds with covalent bonding often have polar bonds. Polarity can be explained in tarms
of lectronagativity.

(i} Explain the team sleclromagaiivity.

{ii) LUse a suitable example o show how the presence ol a polar bond can be explained in
terms of alectronagativity.

You may find it usetul o draw a dagram in your answear,

(€] Some polar molscules are abla to form wdrogen bonds.
Drranw a diagram b show an example of ydrogen Bonding.

[21
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4 Tha diagram below shows the wariation in the boiling points of elements across Perod 3 of the

Perodic Tabéa,
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(@) In the lable balow for the elamants Mg, 5 and 5,
» complete the structure oolumn using the wond Qe of simpds.

« complete the bonding column using the word medalic, ionic or covalant.

edament structura banding
Pg
Si
: ]
(b} Explain why silicon has a much higher boiling point than phosphorus.
............................................................................................................................................. 2]
(2} Explain why the bolling point increases from sodum lo aluminiun.
............................................................................................................................................ [2]
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Chidring can bie prepansd by réacting concentrated hydrochioric ackd with manganasa{lV) axide,

4HCHag) + Mnrlais) == Clalgl + MnCldag) + 2H.040)

(@) A student reacted 50.0cm? of 12.0 mol drr 2 hydrochionc ackd with an excess ol manganese{1V)
oxida.

{iy Calcwata how many moles of HC were reacted.

BTN = e s e s e s .mal [1]

(i} Calculate the voleme of Claig) preducad, in dm®.
Under the experimental conditions, one mole of Gl.{g) occuples 24.0 dm?.

arlmr = irnEIrEIrMI NIl Ny dms IEE
{p Bm this reacion. chiloning B oxidsesd

Use oxidaion numberns o dabenming whal is reduced,
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fc) Sodium reacts with chlonne forrming The konic compound sodium chlonde, MaCl,

{y  Wrilo an aguabion, inclding atale symbsla, bae thes reaction.

(i} Describe the strecture of sodium chioride in the solid state. You may find it esedul to draw
a diagram,
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fd) In ihis guastion one mark is available tor the quakty of speling, punciuation and geammar.
Chioring gas was bubbled through an aqueous solution of bsomide ions and also throwugh an
aqueous solution of lodide lons, An organic soivent was then added and sach mixhere was
absakan,

o Sale whal pou would soe in ssch case.
= Wrile equafions for any chemical reactions that {ake place.
r State and cxplain the trend in reactiiby shosn by these observatians.,
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Cuality of Wriken Communication [1]
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