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All Higher Level topics have been combined with their respective Standard Level equivalent, so in HL topic 2 revision resources there will be topics 2 and 12. 
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All topics ranked according to their impact on your final grade using exam papers from 1999 to 2016
	Topic
	Option
	10
	N.ofSci
	8
	4
	5
	9
	6
	1
	3
	7
	2
	11

	Rank
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	14

	% of IB Grade
	16.6
	8.4
	7.4
	6.5
	6.3
	6.3
	5.8
	5.0
	4.1
	4.0
	3.1
	2.5
	1.8

	Paper 1
	
	14.0
	
	12.8
	11.5
	12.2
	9.6
	8.0
	8.4
	9.3
	3.7
	4.7
	3.4

	Paper 2 A
	
	11.1
	
	9.2
	9.3
	12.3
	9.5
	11.9
	11.8
	6.3
	6.1
	6.0
	3.2

	Paper 2 B
	
	20.0
	
	12.6
	13.2
	9.1
	12.2
	6.9
	1.6
	5.8
	6.9
	2.9
	2.9

	Paper 2 ALL
	
	15.6
	
	10.9
	11.2
	10.7
	10.8
	9.4
	6.7
	6.1
	6.5
	4.5
	3.1

	Paper 3
	69.2
	
	30.8
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Standard and Higher Level components compared
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Essentially, IA has the exact same weight, the Option in HL is almost 50% more important than in SL but Topic 10 is more important in SL than HL. All other topics contribute almost equally to a SL and HL grade.
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The dark blue bars are where your final IB grade will be from: 
1. Your IA is the single most important part of your IB HL, more important than even the Option. Imagine how much time in class, at home and in revision you have or will give to topics 9, 10 and 11. Your IA, on average, will be worth more to your final grade than all those combined.
2. The Option is the most important topic for your IB grade compared to the everything else  
3. Topic 10, Organic Chemistry, is by far the most important topic for papers 1 and 2.
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Topic Chem 4 Q# 100/ IB/Paper 1/2011/s/Time Zone 2/Higher Level/
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Topic Chem 4 Q# 108/ IB/Paper 1/2008/s/Time Zone 2/Higher Level/
[image: C:\Users\Paddy Smashing\AppData\Roaming\M8 Software\Spartan_Data\Clips\OL84.jpg]
[image: C:\Users\Paddy Smashing\AppData\Roaming\M8 Software\Spartan_Data\Clips\OL85.jpg]
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All topics Covered in SL RED area and HL BLUE COLUMNS in IB Chemistry in papers 1, 2 and 3 and IA
Percentage of all WEIGHTED marks awarded for each topic from exam papers from 1999 through to winter 2016.
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1.

12.

13.

14.

How many electrons form the carbon-oxygen bond in methanal, HCHO?

A 2
B. 4
c. 8
D. 12

Between which pair of molecules can hydrogen bonding occur?

A CH,andH,0
B.  CH,OCH,and CF,
C. CH,andHF

D.  CH,OHand H,0

Which substance has a giant covalent structure?

Meiting point/ °C

Solubility in water

Electrical
‘conductivity in the
molten state

A 186 high none
B 801 high good
c 1083 Tow good
D 1710 Tow none

Which species has bond angles of 90°2

A ACL
B IC
CNHS

D. sicl,
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15.

16

17.

What is the hybridization of the numbered atoms in ethanoic acid?

oo o »

Atom 1 Atom 2 Atom 3
sp° sp sp*
sp sp* sp
sp° s °
sp* sp* sp*

Hydrazine reacts with oxygen

NH, (1) + 0,(9) = N,(g) + 2H,0() AH® =-623kJ

What s the standard enthalpy of formation of N,H, (1) in kJ? The standard enthalpy of formation
of H,0(1) is ~286KkJ.

A

B.

c.

D.

-623-286

623+ 572

-572+623

286+ 623

5.35 of solid ammonium chioride, NH,CI(s), was added to water to form 25.0 of solution.
The maximum decrease in temperature was 14K. What is the enthaipy change, in kJmol™,
for this reaction? (Molar mass of NH,Cl = 53.5gmol"; the specific heat capacity of the solution

i54.18Jg7K")

A apo. 50818 (144 273)
011000

5 ay__250x4.18x14
0.11000

© apo.250x418x14
0.1 1000

b AMo.250x418x14

1000




image10.jpeg
10.

1.

Which periodic trend is described correctly?

eraim e | S
A atomic radius increases increases
B. ionic radius decreases increases
c first ionization energy decreases decreases
D. electronegativity decreases increases

Which does not affect the colour of the complex ion formed by a particular transition metal?
A Oxidation state of the metal

B. Number of ligands in the complex

C.  Identity of ligands in the complex

D.  Isotope of the metal

Which best explains why transition metal complexes are coloured?

A As electrons retum to lower energy levels, light of a certain colour is emitted, and the
complementary colour is observed

B, As electrons retum to lower energy levels, light of a certain colour is emitted, 5o the complex
appears to have the same colour.

C. As electrons are promoted to higher energy levels, light of a certain colour is absorbed, and
the complementary colour is observed

D.  As electrons are promoted to higher energy levels, light of a certain colour is absorbed, so
the complex appears to have the same colour.

Which species breaks the octet rule?

A PCl
B BF,
c. scy

D. NHS
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12.

13.

14.

15.

Which compound contains both fonic and covalent bonds?

A SH,
B NaNoO,
C. HCO
D. Nas

Which of the following are van der Waals' forces?
1. Dipole-dipole forces
Il Hydrogen bonds
Il London (dispersion) forces

A landllonly

B. landlll only

C. Nand il only

D. Lliandi

In which group do both compounds contain delocalized electrons?
A CHy CHy

B.  Na,CO, NaOH

C.  NaHCO, CH,

D NaHCO, CH,

Which of the following is correct?

Atom Number of electron | yoecyjar geometry | Hybridization
domains
A cincH, 2 linear »
B cincH, 4 square planar <
c NinNH, 3 rigonal pyramidal s
b onHO 1 bent 3
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10.

1

‘Which property increases down group 1 of the periodic table?

A

B.

Melting point
First ionization energy
Atomic radius

Electronegativity

‘What is the overall charge on the complex ion formed by iron(II) and six cyanide ions, CN"?

£

‘Which statement about trasition mefal complex ions is correct?

A

B.

The difference in energy of the d orbitals is independent of the oxidation state of the metal

The colour of the complex is caused by light emited when an electron falls back from a higher
1o lower energy level.

The colour of the complex is the colour of the light absorbed when an electron moves from a
lower to a higher energy level

The difference in energy of the d orbitals depends on the natusre of the ligand.

‘Which is the best description of ionic bonding?

A

B.

Electrostatic affraction between oppositely charged ions
Electrostatic affraction befween posifive ions and electrons
Electrostatic affraction of nuclei fowards shared electrons in the bond befween the nuclei

Electrostatic attraction between nuclei
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13.

14.

Which intermolecular forces are covered by the term van der Waals'?

L London dispersion forces
I Dipole-induced dipole forces
I Dipole-dipole forces

A TandWonly

B. Tand Monly

C. TandMonly

D LTandm

Which bond is the least polar?
A c=0inco,

B. C-HinCH,

c. cclinccl,

D N-HinCHNH,

Which pair of compounds contains 9 sigma, o, and 2 pi, x, bonds in each molecule?

A

‘Which molecule contains an atom with sp® hybridization?

A

D.

CH,COH and CH,CH(OH)CH,
CH,COCH, and CH,COOCH,CH,
CHCCH,CH, and CH,CHCHCH,

ci

‘OH and CH,CH,0H

[«

‘H,CH,NH,
CHCH,CHCN
CH,CH,CH,CH,Cl

CH,CH,CHCHCH;
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10.

Which element has the greatest first ionization energy?

A

B.

c.

D.

Al

Ar

<3

cs

Which elements are in the same group of the periodic table?

A

B.

&.

D.

Ca, Na, Rb, St
ALATCLS
Au, Hg. Pb, Pt

As, Bi, P, Sb

Which property of transition metals enables them to behave as catalysts?

A

B.

c.

D.

High melting point
Variable oxidation number
High density

Split d sub-levels

Which statement best describes the lattice structure of solid sodium chioride?

A

Each sodium ion is surrounded by one chioride ion.
Each chioride ion is surrounded by two sodium ions.
Each chloride ion is surrounded by four sodium ions.

Each sodium ion is surrounded by six chioride ions.

Which compound is most likely to contain ionic bonding?

A

B.

clo,
csct
sct

sicl,
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1.

12.

13.

14.

Which molecule is polar?

A C

B CHCL
c. co,
D ccl

What s the shape of the hexacyanoferrate(ll) ion, [Fe(CN);™?
A Square planar

B, Hexagonal

C.  Octahedral

D.  Trigonal bipyramidal

Which set contains two or more species with delocalized  electrons?
A CH,CH,, H,C=CH,, H,C=O0

B.  NaCl, CH,, H,C=O

C. COZ.CH, CH,

D. O, CH,COCH,, CH,COOCH,

Which of the following changes are exothermic?

I H.SO,(ag) + 2NaOH (aq) — Na,S0,(aq) + 2H,0 (1)
Il 2CH,,(g)+170,(g) - 16CO(g) + 18H,0(g)
T CeHie(9) = CoHy ()

A landllonly

]

1and I only
C. Niand il only

D. Lliandil
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10.

1.

The formula of gallium phosphate is GaPO,. What is the correct formula of gallium sulfate?

A Gaso,
B Gas

C. Gay(S0,),
D. Ga

Which diagrams can be used to represent the Lewis (electron dot) structure of boron trifluoride?

£
5P
| o
B\ xx By
F/ F LR

A landllonly

2]

1and I only

C. Niand il only

D Lllandi

Which correctly lists butane (M, = 58), propanone (M, = 58), propan-1-ol (M, = 60) and propan-2-ol
(M, = 60) in order of increasing boiling point?

A C/Hy < CH,COCH, < CH,CH(OH)CH; < CH,CH,CH,OH

B.  CH,CH,CH,OH < CH,CH(OH)CH, < CH,COCH, < C,Hy

C. C/Hy < CH,CH(OH)CH, < CH,GH,CH,OH < CH,COCH,

D.  CiHyp < CH,COCH, < CH;CH,CH,0H < CH,CH(OH)CH;
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12.

13.

Which combination of shape and bond angle s correct for a molecule of xenon tetrafluoride, XeF,?

Shape Bond angle
A square pyramid 90"

B square planar 90"

c tetrahedral 1095

D octahedral 90"

Which combination correctly describes the types of hybridization shown by the two carbon atoms
labelled a and B and the oxygen atom labelled y in the molecule of paracetamol shown below?

Paracetamol
o B T
A s s p°
B s s p*
c sp s p*
D. s s p°
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10.

.

Which molecules react to form a dative covalent (coordinate) bond?
A CH,andNH,

B. C

H, and CL,

C. NH;andHF

D ClandHF

The following compounds have similar molar masses:
CH,CH,COOH, CH,CH,GH,CH,0H and CH,CH,CH,CH,CH,
What s the order of increasing boiling points?
A CH,GH,CH,CH,OH < CH,CH,COOH < CH,CH,CH,CH,CH,
B.  CH,CH,COOH < CH,CH,CH,CH,CH, < CH,CH,CH,CH,0H
C. CH,GH,COOH < GH,CH,CH,CH,0H < CH,GH,CH,CH,CH,

D.  CH,CH,CH,CH,CH, < CH,CH,CH,CH,OH < CH,CH,COOH

Which substance has the following properties?

- Low melting point
- Very soluble in water
- Does not conduct electricity when molten

A Glucose, C,H 0,
B, Silicon dioxide, SIO;
C. Sodium chioride, NaCl

D. Tetrachloromethane, CCI,
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12.

13.

What s correct for PC1;?

Shape Bond angle(s)
A Octahedral 90" and 180°

B Trigonal pyramidal 107

c Square pyramidal 90" and 180°

D Trigonal bipyramidal 90°, 120 and 180°

Which molecules have sp? hybridization?

I CH,
I Gy
o CH,

A landllonly

®

1and I only
C. Niand il only

D. Llandil
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10.

1.

12.

Which species contains a dative covalent (coordinate) bond?

A HCN
B. CH,
¢ co,
D. o

Which sequence has the molecules in order of increasing nitrogen-nitrogen bond length?
A N,<NH,<NH,
B. N,<NH,<NH,
C. NH<NH,<N,

D. NH<NH,<N,

Which process involves the breaking of hydrogen bonds?
A 2HI(2) > Hy(e) + L(e)

B. CH,(® - C(e)+4H(®

C HO->H@

D. NH;() - NH;(2)

What is the correct number of sigma (o) and pi (x) bonds in prop-2-enenitrile, CH,CHCN?

 bonds 7 bonds
A 7 2
B. 4 5
c 6 3
D. 3 3
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13.

14.

Which group of ions and molecules has delocalized electrons in all the species?
A CH,COCH;. C;H,COO™and Oy

B. NO, NO; and CO,

C.  CH,.CO;" and graphite

D. CH,. CO and CH

Consider the following equations.

2Fe(s)+140,(2) > Fe,04()
CO(2)+10,(2) > CO,(2)

What is the enthalpy change of the reaction below?

Fe,05(s) + 3CO(g) > 3CO, (g) + 2Fe(s)

A 3y-x
B 3y+x
C By-x

D -3y+x
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Which properties do typical ionic compounds have?

Melting point Conductivity of solid
A high good
B low good
c high poor
D. low poor

What is the difference between the strength and the length of the carbon-oxygen bond in butanal
and in butan-1-ol?

A The bond in butanal s stronger and longer than in butan-1-ol.
B.  The bond in butanal is weaker and shorter than in butan-1-ol.
C.  The bond in butanal is weaker and longer than in butan-1-ol.

D.  The bond in butanal is stronger and shorter than in butan-1-ol.

Which allotropes of carbon show sp® hybridization?

I Diamond
I Graphite
I C, fullerenc

A TandTonly
B. IandIMonly
C. TandMonly

D. LNandII
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12. Which molecule 1s trigonal bipyramidal in shape?

A PCl
B. siCl,
c pay
D. sF,

13.  Which diagram represents the bonding in $i0;?

|
|

—Sl—ﬂ—T—ﬂ—Sl— 0—Si—0
o
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Which ion is colourless?
A [ScHO)
B. [CrEO)J”
C.  [Fe@0)J"

D [Fe(CN)J™

The electronegativities of four elements are given in the table.

Element w x Y z

Electronegativity 09 | 11 | 34 | 40

Which statement is corect?
A W and X form an ionic compound.
B. W and X form a covalent compound.
C. Y andZ form an ionic compound.

D. Y andZ forma covalent compound.

Which combination of length and strength of the carbon—to—carbon bonds in C;H, and C,H,
is correct?

Bond length Bond strength

A CH,>CH, CH, <

B CH,>CH, CH,

¢ CH,<CH, CH, <

D. CH,<CH, CH,>CH,
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1.

12.

A solid has a melting point of 1582 °C and does not dissolve in water. It does not conduct electricity
in the molten state. What type of structure does the solid have?

A Tonic
B.  Metallic

C. Giant molecular
D.  Simple molecular

The diagrams below show s and p orbitals in different positions. Which combinations can form
2 o-bond?

R
. COCO

n (oo

A TandTonly
B. TandMonly
C. Iand I only

D. LIandII
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13, Which species contain delocalized electrons?

1 o 2 I o m
| I 0.

o o 0
o/ o o/ \H

A TandTonly
B. TandMonly
C. Iand I only

D. LIlandII

14, Which statement s correct for the reaction with this enthalpy level diagram?

H 4

Products

Reaction progress

A Heat energy s released during the reaction and the reactants are more stable than the products
B.  Heat energy is absorbed during the reaction and the reactants are more stable than the products
C.  Heat energy s released during the reaction and the products are more stable than the reactants

D.  Heat energy is absorbed during the reaction and the products are more stable than the reactants
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Which compounds have an ionic lattice structure in the solid state?

L Silicon dioxide
I Sodium fluoride

I Ammonium nitrate
A TandTonly

B. TandMonly

C. Iand I only

D. LIlandII

Which intermolecular forces exist between the following molecules?

HSe co H

A van der Waals” and dipole-dipole ::;:Y; iji‘ and van der Waals only
B | Tttt | gy | b s
o | T s | vl s
D. van der Waals” and dipole-dipole ::;:Y; iji‘ and K:Ji::’:zmd

Which species have dative covalent bonding?

1 [Fe@,0)ICL
I NH;
m HO

A TandTonly
B. TandMonly
C. Iand I only

D. ILIandIII
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How many sigma (c) and pi () bonds are there in CH;CH,CCCH,COOH?
A BoandSt
B. 15cand2n
C. 15cand3n

D, 15conly

What is the hybridization of atoms X, Y and Z in epinephrine?

X

X Y z
A s p Ed
B s sp P
c sp’ sp’ sp’
D. sp° s’ P’
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24.  Which change would increase the vapour pressure of a liquid in equilibrium with its vapour in a
sealed container?

A Increasing the temperature while keeping the surface area of the liquid constant
B. Increasing the surface area of the liquid while maintaining a constant temperature
C. Adding more liquid at constant temperature

D.  Adding more of the vapour at constant temperature

25. Which compound has the highest enthalpy of vaporization?

A co,
B. NH,
c HS
D. HO

26. Which of the following is an example of a Lewis acid-base reaction, but not a Brensted-Lowry
acid-base reaction?

A 2C10,*(aq) + 2H* (aq) > Cr,0," (aq) + H,O (1)
B.  Co(H,0)," (aq) + 4HCl(aq) - CoCl,* (aq) + 4H' (aq) + 6H,0 1)
C. NH;(aq)+H"(aq) > NH,"(aq)

D.  CH,CO0"(aq) + H,0 (1) — CH,COOH (aq) + OH™(aq)

Which list contains only strong bases?
A ammonia, sodium hydroxide, ethylamine

B. potassium hydroxide, ammonia, sodium hydroxide

C. lithium hydroxide, potassium hydroxide, barium hydroxide

D.  ammonia, ethylamine, barium hydroxide
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Which statements are correct for the alkali metals Li to Cs?

I Melting point increases
I First ionization energy decreases

0 Tonic radius increases
Tand I only

Tand I only

T and I only

L Mand I

Which statements about [Ag(NH),]" are corect?

I NH, forms a dative covalent (co-ordinate) bond with Ag"

I The formation of the bond between NH; and Ag’ is an example of a Lewis acid-base
reaction.

0 Ag”is the ligand in this complex ion.
Tand I only

Tand Il only

T and I only

L Mand I

Which is the best description of a metallic bond?

A

B.

Electrostatic attraction between oppositely charged ions
Electrostatic attraction between a pair of electrons and positively charged nuclei
Electrostatic attraction between a lattice of positive ions and delocalized electrons

Electrostatic atiraction for a bonding pair of electrons which have been supplied by one of
the atoms
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10.

1.

Which statements about the structure and bonding of silicon dioxide are correct?

Structure Bonding
N Silicon dioxide forms a giant covalent | Each oxygen atom is covalently bonded
network to two silicon atoms.
B Silicon dioxide molecules are V-shaped | Each silicon atom is covalently bonded to
or bent. fwo oxygen atoms.
¢ Silicon et 38 sl Toart ik A double covalent bond exists between
silicon and oxygen atoms.
. Silicon dioxide forms a giant covalent | Each oxygen atom is covalently bonded
network to four silicon atoms

Which series shows inereasing boiling points?
A CHCHCH, < CH,CHOH < CHCHO
B. CH,CHO < CH,CHCH, < CH,CH,0H
C. CHCHOH < CHCHO < CHCH,CH,

D. CHCHCH, < CH,CHO < CH,CH,0H
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12.  How many sigma (c) and pi (x) bonds are there in the following molecule?

o bonds = bonds
A 9 2
B 9 4
e 1 2
D. 11 4

13.  Which species have delocalized 7 electrons?

I CHCOCH;
I No,
I Co¥

A TandTonly
B. IandMonly
C. Mand Monly

D. ILMandII

14. The specific heat capacity of aluminium is 0.900Jg K. What is the heat energy change, in J.
when 10.0g of aluminium is heated and its temperature increases from 15.0°C to 35.0°C?

A +180
B. 4315
C. +1800

D. +2637
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10.

Each of the following oxides 1s added to separate equal volumes of distilled water. Which of the

following is the most acidic oxide?

A PO,
B. SO,
c  ao,
D sio,

What are the correct formulas of the following ions?

Nitrate Sulfate Phosphate | Hydrogencarbonate
A NoO;” sox- PO HCO;”
B. NO,” PO;”
e 50, PO,” HCO,
D Noky PO, HCO;*

Which compound is predominantly covalent?

A Licl
B. ALO,
c CF

D. ZaCL
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Which combination best describes the type of bonding present and the melting point of silicon and

silicon dioxide?

Silicon Silicon dioside
A covalent bonding | high melting point | covalent bonding | high melting point
B metallic bonding | high melting point | covalent bonding | low melting point
c ionic bonding high melting point | ionic bonding low melting point
D. covalent bonding | low melting point | ionic bonding high melting point

Which species has a square planar shape?

A B
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13.  What are the hybridizations of the atoms labelled 1. 2 and 3 in the molecule below?

1 2 3
A sp sp’ sp
B s | s | s
C sp’ sp sp
N :

sp sp P

14, Which statement is correct for the enthalpy level diagram shown?

Enthalpy
Enthalpy of
reactants
Enthalpy of
products
Time

A The reaction is exothermic and the products are more stable than the reactants.
B.  The reaction is exothermic and the sign of the enthalpy change is positive.

C. The reaction is endothermic and the sign of the enthalpy change is negative.

D.  The reaction is endothermic and the products are more stable than the reactants.
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Which is an ionic compound?

A

B.

Me:N,
ALCl,
$i0,

SF,

Which molecule is polar?

€.

Molecule Shape
co, linear
0, trigonal planar
cal, tetrahedral
s0, bent (V-shaped)

Which intermolecular forces are present in HI()?

c

I Hydrogen bonding
IL  Dipole-dipole forces
I Van der Waals® (London dispersion) forces

Tand Il only
Tand Il only
Il and Il only

I Mand I




image37.jpeg
12

In the molecule SF,. which are the correct bond angles?

al” B
A 180 120
B. 187 103
€: 187 120
D. 180 90

Which substances have delocalized electrons in their structure?

L Ethanal
I Ozone

I Benzene
A TandIlonly
B. TandIMonly
C. TandMonly

D. LIlandII

A5.00 g sample of a substance was heated from 25.0°C to 35.0°C using 2.00x10° T of energy.
What is the specific heat capacity of the substance in J g K™'?

A 400x107
B, 250x107
c. 200
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Which series is correctly arranged in order of decreasing radius?

A

B.

AP > Mg >Na* >F
F>Na' > Mg > AP
F >Al" >Mg™ >Na*

Na®>Mg* > Al > F-

Which complex is colourless in solution?

A

B.

C

D.

[Fe(H,0),]CI,
[Ni(NH,), ICL,
[Zn(H,0),](NO,),

K,[Co(CN),]

Which species contain dative covalent bonds?

1 co
I NH,
m HO

Tand I only
Tand Il only
T and I only

1 II and IIT
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10. Which single covalent bond is the most polar. given the following electronegativity values?

Element H c s o
Electronegativity | 22 26 26 34
A CcoO
B. SH
c CcH
D. OH

11, The Lewis (electron dot) structure of paracetamol (acetaminophen) i

What are the approximate values of the bond angles?

o ] [}
A 1045 1200 109.5°
B 109.5° 109.5° 109.5°
c 1200 1200 90
D. 10455° 1200 90
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12.

13.

‘Which types of intermolecular forces exist in HBr. C, and CH,F?

HBr a, CHF
van der Waals® and . van der Waals' and
b dipole-dipole van der Waals"only | 3 e dipole
van der Waals” and . van der Waals', dipole-dipole
B dipole-dipole van der Waals'only | i 1 drogen bonding
. s i van der Waals'. dipole-dipole
C | vanderWaals'only | vanderWaals'only | ‘W% TR CHOS
p | vanderWaals'and | vanderWaals and | van der Waals'. dipole-dipole
dipole-dipole dipole-dipole and hydrogen bonding

Retinol (vitamin A) contains a total of 5 double bonds and 46 single bonds.

CH;

° H, H
H § (|I \C/
\\C/ N NG
PN |
/ /\\cnx
H CH;

H

Which statements are correct?

I There are 51 o and 5 7 bonds
IL  The oxygen atomis sp’ hybridized
0 Retinol is a primary alcohol.

A TandTonly
B. TandMonly
C. Mand Monly

D. LNandII
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14.  Zinc metal contains metallic bonding. Which is the best description of a metallic bond?
A, The electrostatic attraction befween a pair of electrons and positively charged muclei
B.  The clectrostatic atraction between oppositely charged ions.
C. The clectrostatic atiraction between a lattice of positive ions and delocalized electrons.

D.  The bond formed when one atom provides both electrons in a shared pair.

15.  Which reactions are exothermic?

I CH,(g)+20,(g) =CO,(g) +2H,0()
I Reaction of aspirin with sodium hydroxide

T 2H,(g) +0,(g) = 2H,0(g)
A TandTonly
B. IandMonly
C. Mand M only

D. LMandII
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10.

What are the electron configurations of Cu, Cu” and Cu*™?

i€

Cu Cu” [

[Ar] 4’ 3d° [Ar] 457 3d° [Ar] 4s? 3d"

[Ar] 4’ 3d° [Ar] 4s' 3d° [Af] 3d°

[Ar] 45’ 3d° [Ar] 34" [Af] 3d°

[Ar4s'3d° | [Af3d° [Ar] 3¢

What is the correct number of centres of negative charge for carbon and the shape of H,CO?

€.

H o]
~ .~
C
H
Centres of negative -
charge on C-atom R
3 trigonal pyramidal
3 trigonal planar
4 trigonal pyramidal
4 trigonal planar

Which statement about intermolecular forces is correct?

A

c

The intermolecular force between H, molecules is hydrogen bonding, because H, has
temporary dipoles.

The intermolecular forces between PH; molecules are greater than the intermolecular forces
between NH; molecules, because they have a greater mass

The intermolecular force between H, molecules is hydrogen bonding. because H, has permanent
dipoles.

The intermolecular forces between Br, molecules are van der Waals', because Br, has
temporary dipoles.
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Which substances are soluble in hexane, CgH,,?

L CiHyg
I CH,
m HO

A TandTonly
B. TandIonly
C. Iand I only

D. LIandII
Diagrams I and I show two p orbitals on adjacent atoms in different relative orientations
1

i

Which types of bonds are formed when the orbitals overlap?

Orientation I Orientation IT
A o o
B. n n
[d n o
D. o n
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‘Which molecules have delocalized n electrons?

I CH
I CHCOOH
m o,

A TandTonly
B. TandMonly
C. Iand I only

D. LIlandII

What are the units for specific heat capacity?

A KkgK
B. KkgK'
C Wkg'K

D Wkg'K!
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Which metal nitrate solution is coloured?

When CH,, GH, and C,H, are amanged in order of increasing carbon-carbon bond strength
(weakest bond first), what is the correct order?

A

B.

Which molecule has a non-bonding (lone) pair of clectrons around the central atom?

A

B.

Which particles are responsible for the conduction of electricity in molten aluminium?

A

B.

Za(NO,), (20)
Ni(NOy); (0)
Mg(NOy); ()
5c(NO,), (a)

CH, CH, CH,
CH, CH, CH,
CH, CH, CH,

CH, CH, CH,

BF,
s0,
PCl

SiF,

Cations
Anions
Electrons

Protons
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13.

14.

1s.

How many sigma and pi bends are there in propyne, CH,CCH?
A 2sigmaand2pi
B. 7sigmaand1pi
C. Gsigmaand2pi

D.  5sigmaand3pi

Which species does not have delocalized electrons?

A Noy
B. NO;S
c o

D. CH,

In which compound are all the carbon atoms sp® hybridized?

COOH
A

CH;
e
C.  CH,CHCH,

D. CH,CHCHCHCHCH,
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Which property generally decreases across period 37

A

B.

D.

Atomic number
Electronegativity
Atomic radius

First ionization energy

Which statement about the elements in group 7 is correct?

A

Br, will oxidize CI"

has the least tendency to be reduced.
Cl, will oxidize I

1, is a stronger oxidizing agent than F,

Which electron transitions are responsible for the colours of transition metal compounds?

A

B.

Between d orbitals and s orbitals
Among the attached ligands
From the metal ion to the attached ligands

Between d orbitals

How many o and 7 bonds are present in a molecule of propyne, CH;CCH?

c n
5 3
6 2
7 1
8 0
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1.

12.

13.

14.

Which species does not contain delocalized electrons?

A CHCHO
B. CHCO;
c o,

D. NO,

Which compound forms hydrogen bonds in the liquid state?

A CHOH
B. CHCI

C. CHCHO

D. (CHCH)N

Which particles are responsible for electrical conductivity in metals?
A Anions

B. Cations

C. Electrons

D. Protons

The Lewis structure of SO, is given below.

What is the shape of the SO, molecule?
A Bent (V-shaped)

B. Lincar

C. Teshaped

D.  Triangular planar
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The electronegativities of four different elements are given below (the letters are not their
chemical symbols).

Element w b ¥ %

Electronegativity | 0.9 12 34 40

Based on this information which statement s corect?
A Wisanon-metal

B. W and X form an ionic compound.

C. Yisametl

D. YandZ form a covalent compound.

10.  Which species contain a dative covalent bond?

I HCHO
I co
I HO

A TandTonly
B. TandMonly
C. Iand I only

D. LIlandII

11, Which substance is made up of a lattice of posiive ions and free moving electrons?
A Graphite
B.  Sodium chloride
C. Sulfur

D. Sodum
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‘Which molecule has an octahedral shape?

A S
B. PCl
C XeF,
D BF,

Which species have delocalized electrons?

/‘0“ _
PSS
C. Q |
o g °
I o

A TandTonly
B. TandMonly
C. Iand I only

D. LIandII
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What s the ligand in the complex K,[Fe(CN),]?

A oN
B. Fe"

c K

D, [Fe(CN)J"

Which species have a dative covalent bond?

1 co
I NH,
oI HO

A TandTonly
B. IandMonly
C. Mand M only

D. ILMandII

Which substance can form intermolecular hydrogen bonds in the liquid state?

A CHOCH,
B. CHCHOH
C. CHCHO

D. CH,CHCH,
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Which molecule is polar?
A CHCL

B. BClL

c oaq

D. ca,

The Lewis structure of XeF, contains fwo bonding pairs of clectrons and three non-bonding pairs of
electrons (lone pairs) around the central xenon atom. What is the shape of XeF; molecule?

A Bent
B. Trigonal bipyramidal
C. Square planar

D. Linear

How many sigma (o) bonds are present in (CH; ),C=CCICH,CH;?

o
B. 4
c. 16
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Which molecule has the shortest carbon-oxygen bond length?
A CHCOOH

B. CHCHOH

¢ co,

D. co

Which pair of compounds is arranged in correct order of relative boiling points?

Lower Boiling Point | Higher Boiling Point
A CH,0CH,

B CH,CHO

c CH,CH,0H

D. CH,COOH

Which intermolecular forces exist between molecules of carbon monoxide, CO?
A Hydrogen bonds and van der Waals forces

B.  Dipole-dipole attractions and van der Waals” forces

C. Van der Waals' forces only

B Soelis Bnidioasomciimuendly
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‘Which statements about O and 7 bonds are correct?

I bonds result from the axial overlap of orbitals
IL G bonds only form from s orbitals.
I 7 bonds result from the sideways overlap of parallel p orbitals.

A TandTonly
B. TandMonly
C. Iand I only

D. LIandII

In which substance does a carbon atom have sp’ hybridization?
A 2-methylbutan-1-ol

B.  Propyne, CH,CCH

C. Cy fullerene

D. Diamond

Which types of reaction are always exothermic?

I Neutmalization
IL  Decomposition

I Combustion
A TandIonly

B. TandIMonly

C. Iand I only

D. LIandII
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What is the correct order if the compounds are arranged in order of increasing boiling point?

A

B.

[d

CH, < CH,Cl < SiH, < CH,0H

CH,OH < CH, < CH,CI < Si],

CH,OH < CH,Cl < SiH, < CH,

CH, < SiH, < CH,C1 < CH,0H

What is the bond angle in the H,0” ion?

A

B.

Which compound does not form hydrogen bonds befween its molecules?

A

How many atoms is each carbon directly bonded to in its allotropes?

[d

104°
107°

109°

CHNH,
CH,COCH,
CH,COOH

CH,CH,0H

Diamond Graphite Cy fullerene
3 3 3
4 3 3
4 3 4
4 4 3
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14.

‘What 1s the type of hybridization of the silicon and oxygen atoms 1n silicon dioxide?

Silicon Oxygen
A sp sp’
B sp sp’
Lol sp’ sp’
D. sp* sp*

In a reaction that occurs in 50 g of aqueous solution, the temperature of the reaction mixture inereases
by 20°C. 1£0.10 mol of the limiting reagent is consumed, what is the enthalpy change (in kT mol™)
for the reaction? Assume the specific heat capacity of the solution = 4.2 k] kg™ K™

A -010x50x42x20

B, -010x0050x42x20

—50x4.2x20
c
0.10
—0.050%4.2x20
R e i e

010
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10.

1.

Which statement describes the trends of electronegativity values in the periodic table?
A, Values increase from left fo right across a period and inerease down a group.
B.  Values increase from left to right across a period and decrease down a group.
C. Values decrease from left to right across a period and increase down a group.

D.  Values decrease from left to right across a period and decrease down a group.

Which equation best represents the first ionization energy of magnesium?
A Mg Mg ©+e

B. Meg()—Me"(@+2

C Meg@@-Meg@+e

D. Mg@)—Mg (@+e

What are the products of the reaction befween chlorine and water?
A O, HandHCI

B. HandOCL

C. HCland HOCI

D HOCLH,and Cl

Which statement best describes the intramolecular bonding in HCN(1)?
A Electrostatic attractions between H and CN ions

B.  Only van der Waals' forces

C. Van der Waals' forces and hydrogen bonding

D.  Electrostatic attractions between pairs of electrons and positively charged nuclei




image58.jpeg
12. How many bonding pairs and lone pairs of electrons surround the sulfur atom in the SF, molecule?

Bonding pairs Lone pairs
A 4 1
B 4 0
c 6 0
D. H 2

13. Metal M has only one oxidation number and forms a compound with the formula MCO;.
Which formula is correct?

A MNoO,
B. MNH,
c Mso,
D. MPO,

14, Which of the following best describes the formation of 7 bonds?
A, They are formed by the sideways overlap of parallel orbitals
B.  They are formed by the axial overlap of orbitals.
C. They are formed by the sideways overlap of an s and p orbital.

D.  They are formed by the axial overlap of cither s or p orbitals.
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15.

What 1s the hybridization of the carbon atom. and the number of ¢ and T bonds i the

‘methanal molecule?

0
H— C//
\H
Hybridization  bonds T honds

A sp’ 3 1
B sp’ 3 1
c s’ 4 0
D. sp’ 4 0

What is the energy. in kJ. released when 1.00 mol of carbon monoxide is burned according to the

following equation?

2C0(@) +0,(e) = 2C0,4 (&)

A 141
B. 282
c. 564
D. 1128

The specific heat of iron is 0.450 J g™ K™ What is the energy. in J. needed to increase the temperature

of 50.0 g of iron by 20.0K?
A 9.00
B. 225
c 450

D. 450

AH® =564 k]
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Which statements are correct for the reactions of Cl,, MgCl, and SiCl, with water?

=N MgCl, Sicl,
A forms a neutral solution forms a neutral solution | no reaction
B forms an acidic solution | forms an acidic solution | forms an acidic solution
c forms an acidic solution | forms an acidic solution | no reaction
D. forms a neutral solution forms a neutral solution forms an acidic solution

Which transition clement, or compound of a fransition element, is used as a catalyst in the
Contact process?

A Fe
B. MO,
c Vo,
D Ni

9. Which is the best description of ionic bonding?
A The clectrostatic atfraction between positively charged nuclei and an electron pair
B.  The clectrostatic atfraction befween positive ions and delocalized negative ions
C. The electrostatic atfraction between posiive ions and delocalized clectrons

D.  The electrostatic attraction between oppositely charged jons
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‘Which statements best describe the structure of sodium chloride, NaC1?

L Each sodium ion is surrounded by six chloride ions.
IL  The chloride ions are arranged octahedrally around each sodium ion.

I The lattice forms a cubic structure.
A TandIonly
B. TandIMonly
C. Tand I only

D. LIlandII

Which molecule contains a dative covalent (coordinate) bond?

A HCN
B. HO,
¢ co,
D. o

Identify the hybridization of carbon atoms in this molecule

1 2 3 4
A B B s s
B sp sp’ p »
c. s sp s’ s
D By s’ p b3
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13.  Which structure has delocalized T electrons?

A O
B. CO
C. HCN
D. co,

14. 1.0 g of sodium hydroxide, NaOH. was added to 9.0 g of water. The temperature of the solution
increased from 18.0°C to 20.5°C. The specific heat capacity of the solution is 4.18 T g K™
Which expression gives the heat evolved in kJ mol™?

5x100.0x4.18x1000
400

2.5x100.0x4.18
1000x40.0

C. 25x100.0x4.18x40.0
1000

5x1.0x4.18x40.0
1000

Which process represents the C~C1 bond enthalpy in tetrachloromethane?
A CClL(g)— C(e)+4CI(e)

B, CCl(g)— CCly(g) +Cl(g)

C CClL()—C(2)+4CI()

D CCL()—C(s)+2CL(g)
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12.

13.

14.

What are the correct formulas of magnesium nitride and aluminium sulfide?
A MgN,and ALS,
B.  Mg;N;and ALS,
C. Mg,N;and ALS,

D.  Mg;N, and ALS,

Which species has the same electron configuration as a Ca™ ion?

A APion
B. Brion
C. Aratom
D. Katom

When are ionic bonds most likely to form?

A When two elements with high electronegativity values react with each other.
B.  When two metals of different groups react with cach other.

C. When two non metallic elements react with each ofher.

D. When a metal and a non metal react with each other.

What is the shape of PE?
A Tetrahedral

B. Trigonal pyramidal
C. Square planar

D. Trigonal bipyramidal
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The formula of tetrachloromethane is CCl, Which combination correctly shows the number of lone
pairs of electrons in the Lewis structure, the shape of the molecule and the type of hybridization of
the carbon atom?

L"“L‘z‘i'i': S"fj:;:‘;’“ in Shape of molecule Type of hybridization
A 4 pyramidal sp*
B. 8 square planar sp?
C 12 tetrahedral sp
D. 16 tetrahedral sp

A gas sample occupies a volume ; at a pressure P; and a Kelvin temperature 7,. What would be the
temperature of the gas, T, if both ifs pressure and volume are doubled?

A possible method of preparing hydrogen peroxide is
H,(@+:0,@>H00 AH®=x

H,0()+30,() > H,0,() AH®

Which expression can be used fo calculate the enthalpy change for the decomposition of hydrogen
‘peroxide using this data?

H,0,() — H,()+0,(2)
A
B. x+y
C —x+y
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‘Which trend is correct when the elements are considered from left to right across period 37

A

B.

The acidic character of the oxides decreases.
The electrical conductivity of the clements increases.
The bonding of the chlorides changes from ionic to covalent

Electronegativity decreases

Which substance will not conduct an electric current?

C(s)(graphite)
NaF (1)
Ca0(s)

Kl(aq)

Which of the following liquids is non-polar?

A

B.

[d

D.

Water
Hexane
Propanone

Ethanol
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13.

The following substances all contain a nitrogen to nitrogen bond: Ny N,H,. N;H,. Which shows
them in increasing order of nitrogen fo nitrogen bond length (smallest first)?

A NH.NH,.N,

B. N,.N
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14.  What is the bond angle in NO; 7

A 107°
B. 1095°
c. 1200
D. 180°

The temperature of 1dm’ of a gas is increased from 32°C to 64°C at constant pressure. What is
the new volume in dm*?

A 11
B. 13
c 16
D. 20

16. Which change does not lead to an increase in enfropy?
A Mixing nitrogen and oxygen gases at room temperaure
B.  Cooling steam so that it condenses to water
C.  Heating hexane o ifs boiling point

D. Dissolving sugar in water
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