=, IB Chemistry Semester | Exam Topic Review
- Topic 1- Stoichiometric Relationships
1.1 Introduction to the particulate nature of matter and chemical change
types of chemical equations, balancing chemical equations
1.2 The mole concept
avogadro’s number/molar mass calculations/conversions, empirical and molecular formula
1.3 Reacting masses and volumes
limiting and excess reactants, experimental and theoretical yield, molar concentration and solution
preparation, standard solutions and titration reactions
11.1 Uncertainties and errors in measurement and results
qualitative v. quantitative data, random v. systematic errors, error propagation

Topic 2- Atomic Structure
2.1 The nuclear atom
protons, neutrons, electrons, mass spec problems
2.2 Electron configuration
electron configuration/orbital notation and exceptions, emission/absorption spectra
12.1 Electrons in atoms
ionization energy (removing from different sublevels)

Topic 3- Periodicity
3.1 The Periodic Table
e identify different parts, groups, periods
- 3.2 Periodic Trends
ionization energy, atomic radius, ionic radius, electronegativity, acidity, electron affinity

Topic 4- Chemical Bonding and Structure
4.1 lonic Bonding and Structure
naming ionsfionic compounds and recognizing ionic bonding, physical properties
4.2 Covalent Bonding
formation of covalent bonds (single, double, triple), bond length v. bond strength, polarity of bonds
4.3 Covalent Structures
Lewis structures, coordinate covalent/dative bonds, VSEPR theory, bond angles, polarity of molecules,
resonance structures
4.4 Intermolecular Forces
London dispersion forces, dipole-dipole forces, hydrogen bonding, physical properties
4.5 Metallic Bonding
formation, strength, alloys
14.1 Further aspects of covalent bonding and structure

expanded octet, molecular geometry, sigma and pi bonds, formal charge, O3
14.2 Hybridization

sp, sp2, sp3 identification
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There are three isotopes of Silicon, %S, 29; and 0S. The percent abundance 305 is 3.09%.
the periodic table, calculate the percent abundance of 23 and 23, and sketch the mass spectra you would expect. Show
your work. ‘
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12 What is the concentration of NaCl, in mi dm?, when 10.0 cm? of 0.200 mol dm™? NaCl solution
n O ,;@'9 is added 10 30.0 cm? of 0.600 mol dm™ NaCl solution?
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ium chioride is added to 150. cm® of 0.125 mol*dm-3 aqueous lead (I1)
nitrate. Write a balanced molecular equation, full ionic, and net ionic equation for the reaction, determine which reactant
limits, and how much solid could theoretically be produced.
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IB Chemistry Semester | Exam Topic Review — Practice Questions
Topic 1- Stoichiometric Relationships
1.1 Introduction to the particulate nature of matter and chemical change
types of chemical equations, balancing chemical equations
1.2 The mole concept
avogadro’s number/molar mass calculations/conversions, empirical and molecular formula
1.3 Reacting masses and volumes
limiting and excess reactants, experimental and theoretical yield, molar concentration and solution
preparation, standard solutions and titration reactions
11.1 Uncertainties and errors in measurement and results
qualitative v. quantitative data, random v. systematic errors, error propagation

Paper 1- 40 Multiple Choice Questions

Periodic Table only (no calculator, no data booklet) s/
Topic 1 Sle
1. Whatis the empmcal formula of a compound containing 50% by mass of element X(Ar: ,,,20) and 50% by mass of element Y
(Ar=25)? ?)!! 75 %\ / 3\ %} W 7. \/ gl, ,*’ ram
A XY
-~y B X3Y2 - oo
\ C. X4Ys PAC poo
£y 2. The empirical formula of a compound is C2H40. Which molecular formulas are possible for this compound?
: “#.CH3COOH.
] CH3CHaCH2COOH (rofis: 2)
. CH3COOCH2CH3V" (yplas 0™
C/ A. land Il only
I -and Il only
/1l and Il only
D. I land Il
3. What ampunt (in moles) is present m2090f sodium hydrox:de NaOH?
. (A7 0.050 - k
A B 010 LIS S *“)“*
i co2 =D
D. 80
4. How many hydrogen atoms are contained in one mole of ethanol, CoH50H? , {0 ik
A g ir‘ﬁn@’% 2 ff"é?‘\hf-"i.ﬁ_&:){iw: W naes b
2 B H H
AN AR bt - I
Yo G 0o lomot T % (202N "adems -
D. )36x1024 |1 med

5. Air bags in cars inflate when sodium azide decomposes to form sodium and nitrogen:
2NaN3(s) — 2Na(s) + 3N2(g)
Calculate the amount, in moles, of nitrogen gas produced by the decomposition of 2.52 mol of NaN3( ).

A 1 68 & 6 ;Z_(V ] izk\é.{t 5\3 ? ;‘ A,\ S ] %ﬁui\
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C/ © 378 Do Notde T
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6. Lithium hydroxide reacts with carbon dioxide as follows.
2LiOH + CO9 — Lip CO3 + H90
What mass (in grams) of lithium hydroxide is needed to react with 11 g of carbon dioxide?
, 12 ‘i\c::gif%g’_% tmwﬁiif mw‘{w {‘m%gag 5}5&1@0%“ =

By

4
P = ] -
Eﬁ C. 24 o 1} “:“gz‘%ii:}j{.‘f;»‘ﬂ;\ el (Do | vt LLab
D. 48

7. Which sample has the greatest mass?
A. 1 mol of SO2¢ (M

(B 2molofNgOx §5
C. 2molofAr &~ 70 _
D. 4molofNH3 »~ (¥

8. What is the total number of hydrogen atoms in 1.0 mol of benzamide, CgH5CONH2?
N
AT 23 \w\&“‘\i b*’ﬁ?ﬁj{ 0L I Y‘@’\DE‘ %'i
B. 6.0x10

2%
C. 3.0%10

¢« \

D @4.2x1024

9. Which is both an empirical and a molecular formula?
(A CsH1o
7 }( C5H1Q e A en'ohe.
{}, B CqHg A
JB_CgH10 1

10. The molar mass of a compound is approximately 56 g mol™ -1 . Which formula is possible for this compound?
A. NaNO3 /5 g

B. AGOH 7= 107
VsE

Al

11. Which sample has the greatest mass?

A 6.0 x 102 molecules of hydrogen 0,02 X0 )(Q Dig
O B. 5.0molof neonatoms =~ (, 07 ¥ iI*> ¥ 20 4% -

¢ /1.2 x 1024 atoms of silver ‘f,@,(;z,;fgggfﬁ 20737
D. 1.7X10290firon

12. On analysis, a compound with molar mass 60 g mol_1 was found to contain 12 g of carbon, 2 g of hydrogen and 16 g
of oxygen. What is the molecular formula of the compound?

A. CH0O 1 - oA -3
—. B CH40 Y [
/\\/ GC\ CoH40 (f?”‘a‘”‘:%/- A twj
D. JC2H40 L
[D.Cat402 O /g{;} 3 Z/\K{J%’Q

13. Equal masses of the metals Na, Mg, Ca and Ag are added to separate samples of excess HCl(ag). ( ( 7 q
Which metal produces the greatest total volume of H2(g)? o 0 il )

A. Na ANICELPE L IR B

@ . Ca Mg + 2%

R s
D. Ag {‘z{‘% ) AL
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14. Which one of the following statements about SO; is/are correct? X2 . L
1. One mole of SO; contains 1.8 x 102 atoms (> -0 2 x/O77) 7% = ] pucio? v

(N

p Il. One mole of SO, has a mass of 64g .~
ZD Both land Ii
i B Neither | nor I
%7 C. lonly
7 D.  llonly

-

abgz /! z " 97/1
15. A pure compound contains 24g of carblon, 4 g of hydroden, and 32 g of oxygen. No other elements are present. What
is the empirical formula of the compound?

A CoHiO; .
CH,0 J » 2 L
@ C. CHs
D. CHO

16. What is the empirical formula for the compound CsHs(OH),?
A CsHesO
. B.  CeHsOH;
\)  C CeHO
CeH70;

Topic 2- Atomic Structure
2.1 The nuclear atom
protons, neutrons, electrons, mass spec problems
2.2 Electron configuration
electron configuration/orbital notation and exceptions, emission/absorption spectra
12.1 Electrons in atoms
ionization energy (removing from different sublevels)

The number of neutrons minus the number of electrons is zero.
Ve The number of protons plus the number of neutrons equals the number of electrons.
s '\ﬁ _./ The number of protons equals the number of electrons.
‘ The-number of neutrons equals the number of protons.

17. Whi /cﬂh(statement about the numbers of protons, electrons and neutrons in an atom is always correct?

18. Which statements about the isotopes of chlorine, 35Cl and ¥Cl, are correct7
l. They have the same chemical properties.
They have the same atomic number.

lll They have the same physical properties.  ; |
CB) I'and Il only s eng S
I'and 11l only
[l'and Il only
D. I, hand HI

19. Which statement about the isotopes of an element is correct?
. They have the same mass number. -
é They have a different atomic number. mw pongk
" {C)" They have the same chemical properties, — 7* vel*
/D/ They are located in different places in the periodic tabie

"
A%
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AdenicF
20. Wbat.i‘ the atomic number of a neutral atom, which has 51 neutrons and 40 electrons?
{ A/ 40 —

B. 51
C. 9

D. 131

21. Which is the correct definition of the mass number of an atom?
A. The total mass of neutrons and prGtons In the nucleus of the atom
B. The total mass of neutrons, protons and electrons in the atom

? C. The number of protons in the nucleus of the atom
D,/ The total number of neutrons and protons in the nucleus of the atom
22. Which species have tge same number of electrons?
g2 Lt
ner i2
.Ne | 0
[ and If only
B. land lllonly

C. liand il only
D. Llland il

23. How many protons, neutrons and electrons are present in each atom of 31[??
Protons Neutrons Electrons

o 16 15 16
i, 15 16 15
)/} 15 3¢ 15

)3./ 16 31 16

24. How many valence electrons are present in an atom of an element with atomic number 167?

C &s (el
D. 8 e
25 What.s the total number of electrons in p orbitals in an atom of iodine?
{ 5 [, W 4

B. 7 2 aripitals {;@f‘{a)q?,e':f e  x gM = gge' _
. rs 2

26. What is the electron configuration for the Copper: P‘

A sl e it

(B s'a®® 7 e
C. [A4s'ad? "

<7 7B, a0
27" Which electron transition in a hydrogen atom would release light in the visible spectrum?

n=2->n=1
n=5->n=2

C. n=2->n=3
D. n=7->n=1
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28. According to Bohr, electrons cannot reside at in the figure below.
A' pomt A Orbitals
point B

B.
@ point C
D. pointD

29. When the pink-colored light of glowing hydrogen gas passes through a prism, it is possible to see:
A all the colors of the rainbow.
X — only lavender-colored lines.
C/ four lines of different colors.
D. black light.

30. Beca ost particles fired at gold foil passed straight through, Rutherford concluded that:
(_A._-atoms were mostly empty space.
. B atoms contained no charged particles.
Af C. electrons formed the nucleus.
D. atoms were indivisible.

31. It was very unexpected that some of the alpha particles in Rutherford's gold fold experiment were repelled by some
unknown force and bounced back. This led Rutherford to the discovery of the:
A. proton.
W\% @ nucleus.
R C. neutron.
D. electron.
32. Experiments with cathode rays by JJ Thomson led to the discovery of the and the development of
the “plum pudding model.”
A. proton.
B. nucleus.

\\/ [C neutron.

electron.

Topic 3- Periodicity
3.1 The Periodic Table
identify different parts, groups, periods
3.2 Periodic Trends
ionization energy, atomic radius, ionic radius, electronegativity, acidity, electron affinity

33. An element is in group 3 and period 4 of the periodic table. How many electrons are in the highest occupied energy
/,\\evel of an atom of this element?

D. 14
34. In the Periodic Table, elements are arranged in order is increasing
Y, A atomic mass
@ @ atomic number
C. number of valence electrons
D. electronegativity
35. In which region of the periodic table would the element with the electron configuration below be located?
1522522p53523p63d104524 546552
A group 6
noble gases

s block
d block
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36. Which property generally decreases across Period 37
A.  Atomic Number
B. Electronegativity
C (C) Atomic Radius
D. First lonization Energy

37. Strontium is an element in Group 2 of the Periodic Table with atomic number 38. Which of the following statements about
Strontium is NOT correct? ‘ '
G A Its first ionization energy is lower than that of Calcium.‘/
B. It has two electrons in its outermost energy level. v~
@ Its atomic radius is smaller than Magnesium.
It forms a chloride with the formula SrClz. v~

38. Which of the following elements has the lowest first ionization energy?

A, Li -
N @ Na —
4 C. Mg
D. Al
39. All of the following factors affect the value of the ionization energy of an atom except the
Mass of the atom

g B. Charge on the nucleus
P K C. Size of the atom
D. Main energy level from which the electron is removed
40. Which property decreases down Group 17 in the Periodic Table?
A. Melting Point
7 B Electronegativity
‘1 C. Atomic Radius
D. lonic Radius

41. Which is the best definition of electronegativity?
A Electronegativity is the energy required for a gaseous atom to gain an electron:
. B. Electronegativity is a measure of the ability of an atom to attract electrons ina covalent bond.
‘ f’ P, C. Electronegativity is the attraction between the nucleus and the valence electrons of an atom.
D.  Electronegativity is a measure of the ability of an atom to steal electrons from another atom.
42. The first four ionization energies (kJ mol) for a particular element are 550, 1064, 4210, and 5500, respectively. This
element should be placed in the same Group as

AU
<\(,~ . C@ Be
v C. B

D. C

43. Which property increases down group 17?
A First ionization energy
B. Melting point

(/ (Tl Reactivity
D.  Electronegativity

-

44. Which property increases with increasing atomic number for both the alkali metals and the halogens?

™ .

A First ionization energy
(\ B, Melting point
L &’g} Atomic Radii

Electronegativity
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45. Which ion has the largest radius?

A cr
B. K'
s Br-
L~ A

46. Which equa/no%n best represents the first ionization energy of magnesium?
(A/ Mglg)— Mg'(g)+

A B.  Mg(g)+e — Mg~ (g)
s C.  Mg(s) > Mg ( )+
D.  Mg(g) — Mg? ()+Ze“
47. Which ionizatlon requrres the most energy?
. g) > Na'(g) +&~
//A\ + 2+ -
?O (B) Na (g)—>Na (g)+e‘

Mg —>Mg )

o
D7 Mg*(g) — Mg? <g>
48. The x-axis of the graph below represents the atomic number of the elements in period 3.
Which variable could represent the y-axis?

A/ Melting point

B. Electronegativity !ﬁ\\f

C. lonic radius

D. Atomic radius

Topic 4- Chemical Bonding and Structure

4.1 lonic Bonding and Structure Atotic number
naming ionsfionic compounds and recognizing ionic bonding, physical properties
4.2 Covalent Bonding

formation of covalent bonds (single, double, triple), bond length v. bond strength, polarity of bonds
4.3 Covalent Structures

Lewis structures, coordinate covalent/dative bonds, VSEPR theory, bond angles, polarity of
molecules, resonance structures, allotropes
4.4 Intermolecular Forces
London dispersion forces, dipole-dipole forces, hydrogen bonding, physical properties
4.5 Metallic Bonding
formation, strength, alloys
14.1 Further aspects of covalent bonding and structure

expanded octet, molecular geometry, sigma and pi bonds, formal charge, O3
14.2 Hybridization

sp, sp2, sp3 identification
49. Which is the best description of the bonding present jn the ammonium ion, NH4+?

(‘A Sharing of electrons between atoms -
B. Electrostatic attraction between ions
'S C. Electrostatic attraction between positive ions and delocalized electrons

D.  Sharing of electrons between atoms and electrostatic attraction between ions
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50. How do the bond angles in CH4, NH3 and H2O compare?
A. CH4 = NH3 = H20
<7y B. CH4 < NH3 < H20
. NH3 < CH4 < H0
/D,/H0 < NH3 <. CHg
\J

1

51. Which species does not contain delocalized electrons?

() CH3CH0™
— ‘ a7
B. CH3CO2 \ e Y
P< C. 03 ~C—C )
: / {
D. NO3~
52. Which molecule has a non-bonding (lone) pair of electrons on the central atom?
i A. BF3
I B S0 ) . e
4 C.CO2 N =0
D. SiF4 i (\ )

53. Lewis structures are represented in different ways in different parts of the world. Two ways of drawing the Lewis
structure for H30+ are shown below.

H - +
H
H—O—H HiQH
Which ste}tement is correct about H30™? (..
The ion has a tetrahedral shape. Py
/B/ The H-0-H bond angle is 120°. L~
The H-O-H bond angle is 90°. ‘%’% ’ i
D}he ion has a trigonal pyramidal shape. ]
N -
54. Which molecule has the shortest carbon-oxygen bond |ength? 120 C?{ C. - S"f‘%
A. CH3COOH N S, [T é/ ~T C=C
B. CH3CH20H S {/ - a;ﬁ@.p’y R,
i C. CO b ek Y L W (‘w :_::{:i? o
V (B N T T c=o
co i A
N hi a3a non m ms-3 a GOV nt-oenRa aith th otn a¥als OHS- v\gw‘
56, _Which molecule is polar’7 A 3 i 3 — (|
@l CHaCl2 AT GV o . u-¢C
B BCh -0 O~ . c
P( C. Ch A /70 L
D. CCly A Ch or PR Oht
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57. Which compound has a covalent macromolecular (giant covalent) structure?
A, MgO(s) isnic
B.  ARRO3(s) i eyt &

B ey, e
ple el T
ti

C. P4O10(s) m
@ SI02(s) o R
) () e ) ,,W--w*} 4
! e . } /
R i S ——e} R O
Xl NH3 ] ! |
Vil H30" N W~ 1 , M . Q‘ﬁwme- Cé
P A.  land Il only . { 1 S VR " e
\f) @ fand l only e ;%ﬁw\ W0 o
. lland Il only
D. L, Hand Hl

59. The Lewis structure of XeF2 contains two bonding pairs of electrons and three non-bonding pairs of electrons (lone
pairs) around the central xenon atom. What is the shape of XeF2 molecule?

A Bent M 5
“U™  B.  Trigonal bipyramidal - i
\ C.  Square planar i >< C
D Linear o
Ead
60. Which molecule contains a bond angle of approx:mately 120°? =
A, CHg 10a.5 VR A } l
.. B CoHp 3D Y — ‘N O - C-C
7 ég,,,«-f C2H4 i ,@‘J : A\ VWTN 4 {
" D CoHg 087 N
,/C”:C"“*

61. In which compound are all the carbon atoms sp2 hybridized? f{% ot

cCooH Qf/
2
\ S 7 PRI
Ko o
. CH3 xw a::ﬁé‘ - ‘f“}),ﬁg} \:}3,.{:/ Q/f
B. @ L /v Wk; ’3 m,ﬁ?% R ) \

C. CHaCH%H N "{‘?
k

/

62 In whic substance es a c on atom ~ave sp hybndtzahom
2 -me yibutan \\ o N N
op 2, CH3CC % /ﬁ‘k

D. f Dlm \>\i \
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63. Identify the hybridization of carbon atoms in this molecule

O
N
H—C—C=C—C
1‘ 23 4
OH
H
pa 1 2 3 4
M)l s | o | 9 | w? ”‘%ﬁi
g, Sp2 sp2 sp2 sp ‘
C/. sp3 sp Sp2 sp
/D. sp sp2 sp Sp2

64. What is the hybridization of the carbon atom, and the number of ¢ and = bonds in the methanal molecule?
2,0

{ %

H—C w

: 2
P
\‘; 4

K

Q Hybridization c bonds 7 bonds
—H. sz 3 1

B. sp3 3 1

C. Sp3 4 0

D. Sp2 4 0

65. When the substances below are arranged in order of increasing carbon-carbon bond length (shortest bond first) what is the

correct order? f ~

l H2CCH2 = T \ f
. _ T |
Il H3CCH3 A .~ C- Lore
O O S
li. N (benzene)
gl -
A I<li<l £ / X
| 7
BII<li<l , ‘
(& C ll<i<li ‘\\ \ ME,?
D. li<li<| > <
e ONINLL
v Y
i gf“ff{/
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Paper 2- Free Response Format
(Data booklet and calculator allowed)

100.g of solid aluminium hydroxide is mixed with 100.g mol of aqueous sulfuric acid, and the following reaction occurs fo
form aqueous aluminum sulfate and liquid water.

(@ Writea balanced chemical equation with state symbols for the reaction,

» LoH Oy
(5}?%}&@%‘3 ’{”f:){" S:)D*iéﬂﬁ\"} .............. Aiz« %‘Ji 51’1&?@ + 2R
o0 @)

(b)  Determine the limiting reactant. ~ i

Mg/!}ﬁg%% m{'j {5 W@’ %‘%i‘:}” (} éf}i = %gg} 71& gjgw{wg{J

c)
(d)  Determine the amount (in mol) of excess reactant that remaélos. /}
— ) { b A NR b /
..... 1204 =830z 475 | Lok 7). LOR pod
¢ ‘NJ J st “
2y
..................................................................................... S E—

Aspirin, CoHgOs, is made by reacting ethanoic anhydride, CsHsO3 (Molar Mass = M = 102.1), with 2-
hydroxybenzoic acid (M: = 138.1), according to the equation:

2hydm  SthAn  Aspinn
2C7H503 + C4H603 > 2CoHgO4 + H20

a. 1f15.0g 2-hydroxybenzoic acid is reacted with 15.0g ethanoic anhydride, determine the hmmng
reagent in this reactlon ?

lg;c?% )*ﬁxrmi ;ma
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b. Calculate the maximum mass of aspirin that could be obtained in this reaction.
tg%zﬁﬁﬁfW>lwmﬁ§/50% =0l g
Tizg 4 mol | 5
A Q\M& im ﬁg@g,ﬁ

c. If the mass obtained /m this experiment was 13.89, calculate the percent yield of aspirin
j’\éﬁ&i ........ .5 W s WO
LW
............................. ,\',./
U M-
: - ;
........................................... /1 D(/( A
Determine the empirical and molecular formulas of each of the following substances:
1. Caffeine, a stimulant found in coffee, contains 49.5% C, 5.15% H, 28.9% N, and 16.5% O by mass and has a molar
mass of 195 g/mol. ! ie
e 0 Moleud ot
ENEO S [y = Hyel .

- Bl

{1

A5 Oﬁ\beJWWW”ZJ@
W 284/ = amel A _ @;
i RRA ) w0 % = C&%%D%%~)@

S ITPRE Ve

{::} ! ii@ . M‘; }
2. Monosodium glutamate (MSG), a flavor enhancer in certain foods, contains 35.51% C, 4.77% H, 37.85% O, 8.29%

N, and 13.60% Na, and has a molar mass of 169 g/mol. ~v o beeubone
= C&“g/”**&wf@‘ﬂ§ g
Hy : HgOuNal! b /{aﬂ

MD(IW% \ bcl 2 /mv‘ ( ;
%f@V-MM

,%,a&a yNg

Cadaverine, a foul-smelling substance produced by the action of bacteria on meat, contains 58.55% C, 13.81% H,
and 27.40% N by mass; its molar mass is 102.2 g/mol. ,\

W C/'Dgfé / "\%’]i/ g:;\;w"“;at;’xzig ‘
H 2 »;/%{\%w /'W?Ai& “~“#‘}g l"%

N ﬁ;.ﬂ:w&&ﬁ% . &@/ ag=\x1= 3

]

- “” {2 .
W\%ié%’ PSS WL gfw A
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4. Draw and label an energy level diagram for the hydrogen atom. In your diagram show how the series of lines in
the ultraviolet and visible regions of its emission spectrum are produced, clearly labelling each series.

N\ ft
\

5. The graph below represents the successive ionization energies of sodium. The vertical axis plots log
(ionization energy) instead of ionization energy to allow the data to be represented without using an
unreasonably long vertical axis.

State the full electron configuration of sodium and explain how the successive ionization energy data for
sodium are related to its electron configuration.

6.0
gxﬁ‘ 5_5
S ‘ . “g 50 /c,._'—a--c
o £y JU o P . T % Ay
Bt o M 4.5 - . - - Ay
Jt”%lf:*f"a “ﬂ‘ X i : Hisboes =
*‘ﬁ{@gg (;Ua {%%gw ﬂf’f’"&z o . Epmesans
Al J%ﬁ fé;c% g Lepst 2 2 0 b AT
(}Q L N e = -
oo st a5l
o 4, rd
comsing et
or. “’{’h@w 3.0
S N e
g Hig
o1 L
o ) {J»f‘,g’t

; 6 7 8 9 10
N 9 e{' ,Af‘h@ &a‘iw Ene o Q"Z)Z%éuﬂ)er of electrons removed ﬁ,, . MU»C/;’\
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(i) State the meaning of the term electronegat/wty and explam why the  noble gases are not 55&5@5’ ?ta ¢ ”~
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(i) State and explain the trend in electronegatlvxty across penod 3 from Na to CI.
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7. (i) Define the term ionization energy

(i)  State and explain the trend in the lomzatlon energy of alkali metals down the group.
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8.In 1954 Linus Pauling was awarded the Chemistry Nobel Prize for his work on the nature of the chemical bond.
Covalent bonds are one example of intramolecular bonding.

Explain the formation of the following.

(i) o bonding

o d *’D -
(2)
(ii) nbonding
gt (2)
(i) double bonds ) L LS
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(iv) ftriple bonds

9. An important compound of nitrogen is ammonia, NH3. The chemistry of ammonia is influenced by its polarity
and its ability to form hydrogen bonds. Polarity can be explained in terms of electronegativity.

(a) (i) Explain the term electronegativity. )
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(ii) Draw a diagram to show hydrogen bonding between two molecules of NH3. The diagram should
include any dipoles and/or lone p(?\u[s of electrons
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xplain why the ammoma molecule is polar. / o
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(b) Ammonla reacts W|th hydrogen lOﬂS forming ammonium ions, NH4
(i)  State the H-N-H bond angle in an ammonium ion.
: (1)

(i)  Explain why the H-N-H bond angle of NH3 is different from the H N-H bond angle ef NH4 ;

referring to both species in your answer. Love [0 iv
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10. There are three isotopes of Silicon, 28Sj, 298| and %S, The percent abundance 0Siis 3.09%. Using this
information and the periodic table, calculate the percent abundance of 2 28S-and 25, and sketch the mass spectra

you would expect. Show yeur work. //
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11. A student measures a rectangle to have one side of length 3.2 + 0.2 cm and measures the other side to have a
length of 0.045 £ O 062 meters. Calculate the area of the rectangle and include error. ™.
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12. A 0.64:\%:-\0.019 piece of Magnesium Metal is burned in oxygen gas. Calculate the number of moles Mg that were

reacted, include error. P e

~
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13. A285+ O 05 cm piece of Mg is used\to react in the previous ques /gpr” Calculate the percent uncertainty from the
glven fract!onal uncertainty.

\14 (SKIP) 50.0 cm3 of a 0.350 mol*dnj} solutaon of potassium chloride is added 't0_150. cm? of 0.125 mol*dm-
aqueous lead (1) nitrate. Write e/tialanced molecular equation, full ionic, and neti fonic equatlon for the reaction,
determine which reactant hnpﬁs and how much solid could theoretically be produced
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15. (SKIP)150.0 gm/3 of a 0.450 mol*dm?3 solution of sodium carbonate is added to 50. cm® of 0.225 moI;:dm 3 aqueous
magnesiumditrate. Write a balanced molecular equation, full ionic, and net ionic equation for the reaction;
determine which reactant limits, and how much solid could theoretically be produced.

16. Draw the Lewis Structure of the Caffeln/mdrecule below:
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17. Caffeine,-a stimulant found in coffee, contains 49.5% C, 5 15% H 78.9% N and 16.5% O by mass and has a molar
mass of 195 g/mol. Find :tS“empmcal and mgleeu ar formula
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18. Iron (1lI) phosphate reacts with sodium sulfate to make iron (lll) sulfate and sodium phosphate. Assume all reacts
and products are in aqueous solution.
a. Write a balanced chemical equation for the reaction mcludmg state symbols

7 Fe ”90%,& N2 S0y > Fe i 50u),
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L=
b. If you react 25.00 g iron (Ill) phosphate with 25. OQ\QL éodrum etrﬁatefwhrch would e the limiting reactant?
Y B e L [ 4D20 57 ([d02lo 259
[EoXMPAN 29 121 | ;)‘»:;e“‘
c.  How much iron (lll) sulfate could you then theoretrcally produce?

7y
x/rb

d. 1f19.14 grams of iron (1) sulfate are actually produced when you perform this reaction in lab, what is the

percent yield? (4~ -
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19. Magnesium has three stable isotopes- 24Mg, Mg, and 26Mg. The lightest isotope (24Mg) has a percent abundance

of 78.90% calculate the percentage abundance of the other isotopes, and then predict the mass spectrum would
look like based on your answer. ./
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