Energy Levels 1.3

1. Copy the drawing below which represents the periodic table (excluding hydrogen) and
mark on it "'s", "p", and "d" to represent the type of orbital which is being filled in each
part of the table.

2. lonisation cnergics , show regular changes as we descend a group in the periodic
table. The table below shows the ionisation encrgies for some of the alkali metals

Tonisation Energies /kJ mol’!
Element Ist 2nd 3rd 4th
Lithium 526 7310 11800 -
Sodium 502 4560 6920 9450
Potassium 425 3060 4440 5880

(a) (i) Write equations for the first ionisations of lithium and sodium.
(i1) Explain why the first ionisation energy of sodium is less than that of lithium.

(b) (i) Write equations for the {irst and second 1onisations of potassium.
(1) Explain why the second ionisation energy of potassium is so much greater than

the first ionisation energy.

3. The table below shows some data for some of the clements in period three

Element Na Mg Al S Cl
Atomic radius (pm) 156 136 125 104 99
Ist Ionisation Energy / kJ mol”! 492 743 579 1003 1254

(a) Explain why the ionisation energies tend to increase as we move across a period.

(b) Within any period it is the noble gas which has the highest first ionisation energy.
Explain why this is so.

(c) Explain the drop in first ionisation energy from magnesium to aluminium.

Electronic Structure & Periodic Table ~ Adv H Chemistry







ZNERGy  LEVELS I3

@ @ ) kg — Lig <
Na(g) —# Na'(5) + <

(i) kv - s, 2s Na - 15" 25" 2p° 35"

2, {1 2 %
ﬂ ‘ Sk\egotuv\j .n%&j, 5 Tle 25 amnd 2p e Nrens
P B masws 1o tewmove e s licks 1.

ool o mvw “Thoan The 2% Qaaj;w ﬁm e v&—bﬂ\ww\
_S:M. ( R a—Q.‘f'koujkﬂ_' Na cdom hanr o
MN C—‘\Ny )' -Tl.t lSz ZS' Wmmp QM lszzstlpé'?S'

—_— - - -

(b) (1) K(@ — K+(3) + €7 Te+h 25 KT meC

+ N -
Kitey —> K() + € Tt: +3000 k3 osp

(u) K | A
18%, 25", ap", 3s" 3P6‘ WS ISZ‘ 25" ZP‘\ 3s® 3,9‘
2, 8 8,1 2, 8, &
'It'wn-oQ:j' ewﬁmm%usm
ﬂ., K O ‘QMM_Q_H\Q wﬂw\
1s% 2s* 2p* 287 3p° us' v utale . TL LN anmamgeh
ATh KT won (15%25% 2¢° 387367 ) in alitiel, imove
lable (wven =TthousKTThe 3™ el o ot —{ulQ
— mo 3d T vr) . The 4022 2p ~ulolul0 cccms

T coffr TRBIRy on The paile.




N ERGY) EVELS -3
/ ke

@ Ca) Na M al S 4
AT Radun 156 rzg 125 loy 99
e LA2 743 579 1003 125y
EA. 2,8 | 1,3 ¢ 2,8 3 2 % 6 2,87
Movmg aciozs a F-M'W'cl,m oVoms = > maller  Tle oulss
LeHrons are meaper e bews . Tl nuwclhar
GLc\Aaxwaﬁbowmapuw oo Tha Uemd o TR S

(b> The m s Bt A #_mvo( how Tle mesT
Wa% &Qﬁ—ﬁé‘\ Wagzm,‘:jtfé al0 —tha 'ﬁ-o—w\_c “ua
Lwo‘ﬂ\ Ti. a.xu.Fr[w_ H,.,Q\WM> +eouZT3 ua a u-eéj P A
&a'remi.c Qa(f(tj town ,

(e) MJ AL
2,8, A 2, 8, 3
I:Sz. Z.Sz Zfb, 351 ’51' ZSl Zpb, 351 3["
l*?f JE TL3 Ko™ 579 BT mod ™
e M 22N row MMN ‘Lo Wﬁ:ﬁ'&
. 5 AL ahatron (. T essm
Wﬂ g,QQ.wj %{9 a ou.g,lug,Q d«QSo

w Tle t\j o U f&ﬂ'—ﬂa 33 oul=lelQ. Tl
o e ren. us Tl AL lom  removed un (#IE

Aoes m‘ﬁr’mz-j-ww a OC-,LQK ouﬂvlu.QJQ.





