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7-9 Review: Trends and Molecules

Your test will cover the following:

22 Multiple Choice Conceptual Questions

3 BIG questions on 3 differcnt molecules. Determine the lewis structure, steric #, molecular shape,

overall polarity, formal charge, hybrid orbitals, predicted bond angle, # sigma and pii bonds,
paramagnetic or diamagnetic

A few more short answer questions

., Topics from Chapters 7-9
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Effective Nuclear Charge

Put atoms in order increasing size

Change in size when atoms turn into ions -~

Change in size with loss of electron shell

Tonic radius trends e

Which of the following 9re isoelectric

Compare ionization energy !
Electfon affinities

What is a free radical

Is it? Paramagnetic or diamagnetic

Which one is attracted to a magnet

Draw Lewis Structures

Resonance structures

Draw structures with octet rule exceptions

Use electronegativity to determine polarity of bonds and overall polarity
Write formal charges

Determine which structure is more stable (from formal charges)
Use bond enthalpies (from book) to calculate AHnxn

Compare bond length of single, double and triple bonds
Steric #

Molecular Shape

Bond Angle

Hybrid Orbital

Recognize hydrogen bonding

Determine number of sigma and pi bonds

Recognize shape of pi and sigma bonding

Fill in molecular orbital (MO) diagram

Recognize shape of bonding and antibonding orbitals
Determine Bond Order '

Determine if bond is possible and how many bonds



To help you in studying, the following review guide will guide you through the fopics cover ed on the test. You
will still need to study items from your notes (especially your molecular geometry)

1. Distinguish between the following: Electron Affinity, Ionimt'ion Energy, & Eiectmntfaliv‘ity
/ h otHracton
ofrtanchon £oc Em:'e \Ste- 108 e“b o a
e- by sigle atoem ' N
2. Find the effective nuclear charge of the following atoms: B, P, Ca, Na. —
S +2

3. What is the rule for finding effective nuclear charge?

‘2' - % S —
et = e D
4. Redo #17 on pg. 267 (2 pts) (r"’*“ﬂ ‘dé.'a ¢ )

a) Be KMg<ta HSi<AIKTN
) B LGe <C&

5. Redo #23 on pg. 267 (1 pts)
a) Same #He™

k)i Ar' Se*t:Kr | Ma*z-'/\’(

6. Redo # 27 on pg. 267 (4 pts)

)
&) Se < Se?™ ¢ Te?” 6\1344(3(-}3((_&
b) Co V3¢ Ft3¢ Fet™ &) Beti¢ Nut<Ne

7. Draw the periodic trend for Electronegativity, eleclrﬁg affinity and ionization energy
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8. What is special about the O, molecule that you wouldn’t expect unless you drew the
molecule;r orbI.taI dlagyam? ? oro m& M‘!\ c ( un Pa:r Q,A e “S\

9. Name a few ;nolecules that do not follow the octet rule.
BFy, SF,, Xefy
10. Using the Electronegativity table on pg. 283, put the %wmg in % of POIW@

H-C, H-P, H-S or H-N?
-N Y HS= H-C 7 H-P

11. Which of the following structures is polar? ' .o

A CO, No = e =N H- B
B. HBr Y& . O;._C—ao >
b S 1es - oN& I 2z
. ! . 7
- ) Hi H’S"‘H q:

12. What creates a very polar structure?

ha'ﬂ d%nu ‘A e\gckonedkaly

13. What kinds of bonds are the strongest?
‘P\Q_ bod $ (.MV\ double bend S)

14. What kinds of bonds are the longest? The shortest‘?

Sl'\g‘t +ﬂele

15. Which of the followmg structures has hydrogen bonding?
st e M-
)] R ' H" N
B 0 e f . or
PCls g . " - (»)

16. What 3 elements can create a hydrogen bond? N O F
17. What type of bond order means that a bond does NOT form"’

oc Aagat'ye
18. What is the bond order for a single bond? Double bond? Triple bond?
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" SFKort Answer

\Tve

19. Draw the lewis structure of P3,

in the box then fill out the chart G-b: @ * 6 ’6”"@
Formal
- Overall Polarity (f | Charge | Predicted | ooy |y | g | Paramasn
NSut::‘;r Molecular Shape polar, draw arrow on Bond Or)l;igls bonds | bonds . ol
: " on structure) Central | Angles Diamagne
Atom 5 ~2
L]
SN3| bent | exlert |20° |sp©| 2 para
L P 3
20. Draw the lewis structure of BrCh < CI o
in the box then fill out the chart | ) "
28 - v & ‘ e
N $CH ;‘{_B(- 7'7-'@
.* ' ¢
v .
AR B ¥ (0
Formal
. Overall Polarity (I | Charge | Predicted ; P ¢
Steric Molecular Shape polar, draw arrow on Bond (I){r);btr;;‘s #o #a amm
Number on stricture) Central | Angles ! bonds | bonds Diamagne
;O -7, 8 Atom
') o
SNS | T-Sheped | Polacst | © (900 1%5p%°4| 2 [0 [Dia
! b
21. Draw the lewis structure of ICl; . --| oo
in the box then fill out the chart 'Q T [,C,,‘ -
4z @Ig
v e Ve
253 by \/
Formal
) ' Overall Polarity (If | Charge | Predicted 3 Paramagne
Stesic Molecular Shape polar, draw arrow on Bond gﬁ;ﬁl bﬁ (:ls b:)h:l or
Number on structure) Central | Angles > n s Diamagne
Atom
(- &
SNbigﬁmr_ﬁ_m_@— 0850°4°1 5 | O [Dro
Py ™
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22. What types of molecul 5
Yp olecules are attracted to magnets? P ora Moanej('\‘ &
Lapa. red e~ C oramag nehe)
24. What are some examples of molecules with delocalized pi orbitals? ce
beﬂaev\( NO+x~ y oy reSe har

25. Calculate the enthalpy of reactlon of the foljppwing reac{ncm based on the bond
enthalpies (use pg. 301): Ha N "'l‘{ ﬂU H-H

N1H4 N é;lz qq!
Break |y +l(163) Form INEN - I(83)

¢ YN-U +40za) | &) 2h-r —2(43b) *afﬁ

23. What types of molecules are free radicals?

26. Complete the following molecular orbital diagrams. Label on the right side ¢ and & ,%
orbitals as well as the antibonding orbitals. (pg 350 is helpful) / {
54530 =18 2(N=14 le N
B, t N 0,
&2p SEp
% (U, 1)11%

6zp' ALV Wep v
1 Tz 1v] &2p ,”,4‘,11;_{ av|
Wt M6 V> >
AV 6,5 iy, Sas 4V Ay
Mt ad &t v 4«
W6, M6, T I

P rq X~ N b
far Dia Dia Para
27 Wha is the Smd rder of all the molecules {n the Jast questlon? (
Fa=4(l0-g (D-‘f\ @ 0,=2\(0
28 Iden 1fy sigma s, pi orbitals, bonding orbitals and antlbondmg orbitals in the 2__
following molecules:

¢- 241




