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Chemistry 1: Unit 1 exam paper

Section A

Question 1.
Dimitri Mendeleev made a major contribution to the creation of a periodic table. He relied on the
experimental data from a diverse range of sources.

He particularly used:

A. atomic number and chemical property data.

B. nuclear charge and physical property data.

¢. relative atomic mass and chemical property data.
D. trends across periods and down groups.
Question 2.

Which of the two chemists contributed chemical research data that complemented or explained each
others’ results?

A. James Chadwick and Frederick Soddy

B. John Dalton and Neils Bohr

C. Brnest Rutherford and Marie Curie

D. John Dalton and Marie Curie

Question 3.

Which of the following could represent a positive metal ion?

Atomic number Electron configuration

A. 10 1522522p0

B. 12 1522522pb

c. 16 1522522p63523p5
D. 19 1522522p3523p04s!
Question 4.

Two elements, Q and R, have the following electron configurations:
Q 1522522p53523p?
R 1522522p03s23p4

The likely formula for the compound formed between Q and R is:
A. QR,

B. QR

c. QR,

D. Q,R

© John Wiley & Sons Australia, Ltd 2007
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Chemistry 1: Unit 1 exam paper

) Question 5.

A certain neutral atom has the electron configuration 1522522p3, The electron configuration of the next
anion in the same group in the periodic table would be:

A. 1522522p4
B. 1522522p5
C. 1522522p53523p5
D. 1322s22p63s23p6

Question 6.

Group 17 elements consist of fluorine, chlorine, bromine and iodine. The iodide ion with mass number
127 has 54 electrons. It follows that:

" A. iodine has an atomic number of 53.

B. an iodide ion is a cation.
C. the iodide ion has 55 protons in its nucleus.
D. an iodine atom has 73 neutrons in its nucleus.

Question 7.
What is the percentage composition of propene?

A.C=923% H=77%

B. C=812% H=182%
C. C=857% H=143%
D. C=828% H=172%

Question 8.

In order to explain the malleable nature of metals, which of the following statements about metals is the
most appropriate?

A. Metals have charged particles that are free to move.

B. Metals reflect light.

C. The forces between particles are strong.

D. The forces between particles readjust when the particles-move.

Question 9.

An orbital is a region in space around a nucleus in which an electron is most likely to be found. Orbitals
have a definite shape. What is the number of orbitals in the d sub-shell?

A 2
B. 5
C. 10
D. 14
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Chemi_stry 1: Unit 1 exam paper

‘Question 10.
Which of the two trends listed increase as you go down the alkaline metal group?

A. Metallic character and ionic radius
B. Valency and metallic character
C. lonic radius and reactivity

D. Non-metallic character and period number

Question 11.

Which of the following materials is an example of a network lattice exhibiting largely covalent bonding?
A. Copper

B. Graphite
C. Carbon dioxide

D. Potassium chloride

Question 12,
Which of the following is the third member of the alkene homologous series?
A. Ethene

B. Propene
C. But-1-ene

D. Propane

Question 13.

The likely type of bonding between the elements phosphorus and chlorine is:

A. covalent.
B. ionic.
C. giant covalent lattice.

D. none of the above; they will not form compounds together.

Question 14.

The molecule that contains a non-polar covalent bond is:

A, 0
H H

B. ,_N—N_
H, \~H
H H

C. H—Cl

D. 0=C—0

© John Wiley & Sons Australia, Ltd 2007
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Question 15. , ' . -
In a thermosetting cross-linked polymer, the major force holding the chains together is:

A. covalent bonding.
B. dispersion forces.
C. hydrogen bonding.
D

. polar bonding.

Question 16.

A polymer used in the manufacture of artificial eyes has the structure:
CH, H CH, H <|:H3 |-||

1

c—¢c—C—C—C— Cl)

| |

R

COOCH, COOCH, COOCH,
The monomer(s) for this polymer would be:

A. H COOCH,
|

C=0C
[
CH, H
B. H CH,

: |
H—C—C—H
P

H COOCH,
C. H COOCH,
I
C=cC
[
H CH,
D. CH, H CH, H

[ N
H—C—C—C—C—H

A ]
H H
COOCH, COOCH,
Question 17. .
Which one of the following contains only unsaturated molecules in the same homologous series

A. CH4, C2H4, C3H6
B. C4Hg, C6H129 C10H20

. C. CH,, C;H,, CHyp

D. C,Hj, C;Hy, CHg
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Question 18.

The melting temperatures of some common molecular substances are given below:
Substance Melting temperature (°C) 1
B, 3 o
Cl, -101 ¥
N,O, -10
HBr -85

Chemistry 1: Unit T exam paper

'm I Chemistry 1: Unit 1 exam paper E-7

. Section B

E ]'t Question 1.
Periodic table of the elements

Of the four substances listed, the one in which the forces between the molecules is greatest is:
A. Br,

B. Cl,
D. HBr

Question 19.
The number of possible isomers for the hydrocarbon C,HgF is:

A 2
B. 3
" C. 4
D. 5

Question 20,

Polyvinyl alcohol, PVA, is produced froni the monomer vinyl alcohol, CH,==CHOH. Polyvinyl chloride
is produced from the monomer vinyl chloride, CHy=CHCIL. In terms of polymerisation:

A. Both are formed by condensation from polymerisation and both are water-soluble.
B. Both are formed by addition polymerisation and both are not water-soluble.
C. PVCis formed by condensation polymerisation and is water-soluble,

D. PVA is formed by addition polymerisation and is water-soluble.

End of Section A

© John Wiley & Sons Australia, Ltd 2007
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Use the clues given for each element to place it in its correct position in the outline of the periodic table
given above.
i. Element A is period 5, group 2.
ii. Atoms of element B have 21 protons in their nuclei.
fii. Element C is a noble gas (group 18) found in period 5.
iv. Element D is a non-metal with 1 electron in its outer shell.
'v. Element E is in period 3 and forms ionic oxides with empirical formula EO.

vi. Atoms of element M form singly charged anions with electron configuration 1s22522p63523p®, )
. 6 marks

Question 2.
The relative atomic mass of rubidium is 85.47. The relative isotopic masses of its two isotopes are 84.94

and 86.94.

a. Calculate the percentage abundance of the heavier isotope.

© John Wiley & Sons Australia, Ltd 2007
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'b. Sketch the mass spectrum of the element rubidium.

Question 3.
a. Write the appropriate (systematic) chemical names for:

i. CH,CH,(OH)CH,CH,

ii. Fe(HCO,),

iii. Na,PO,

iv. CH;CHCHCH,

b. Write the appropriate chemical formulae for:

i. silver oxide

il. ammonium sulfate

ifi. aluminium carbonate

iv. 2-methylbut-1-cne

Question 4.
a. Write the ground state electron configuration of:

i. the chemically stable ion of chlorine

ii. a neutral atom with 15 protons

jii. the period 4, group 3 element

b. Classify the following electron configurations as excited state or ground state:

i 152251

ii. 1522522p63523p632

@ John Wiley & Sons Australia, Ltd 2007
This sheet may be photocopied for non-commercial classroom use.
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4 marks

4 marks
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Question 5.
Many insects have become resistant to DDT because they produce an enzyme that can convert it to the
relatively harmless compound DDE. Analysis of DDE shows that it consists of 52.9% carbon, 2.5%

hydrogen and the rest chlorine.

a. Calculate the empiricz)ﬂ formula of DDE.

3 marks

b. If the molar mass of DDE is about 320 g, determine the molecular formula of DDE.

2 marks

Question 6. ‘
Draw the three-dimensional valence structure of the following molecules, showing both bonding and
non-bonding electron pairs. Classify each as polar or non-polar, showing all working.

(Hint: Use an electron dot structure to help you determine the valence structure.)
a. A molecule of carbon dioxide gas
b. A molecule of ammonia containing the elements nitrogen and hydrogen

¢. A molecule of acetic acid (ethanoic acid), CH,COOH

6 marks

© John Wiley & Sons Austratia, Ltd 2007
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‘Question 7.

Low-quality diamonds are used in mining machiner i i
y=C ' y. Describe the type of bonding and crystal st
exhibited by diamond and relate this to the uses mentioned. : ’ et

2 marks

Question 8.

Trinitrotoluene (TNT), C;HsN;Qg, is a pal . . . . '
- ‘ 30, is a pale yellow crystalline solid used extensively as an expl
Given the M(r) of TNT is 227 and Avogadro’s constant = 6.0 x 1023 d PIosive.

a. Calculate the mass of 2.50 mol of C;HsN,O.

b. Calculate the mass of 6.0 x 1026 molecules of TNT.

c¢. Calculate the amount (mol} of G, molecules contained in 0.20 mol of TNT.

d. Calculate the mass of a single TNT molecule.

e. Calculate the mass of TNT that contains 12.0 x 1023 carbon atoms.

5 marks

) © John Wiley & Sons Australia, Ltd 2007
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Question 9.
- The metal copper conducts electricity in both solid and liquid states, whereas the ionic compound sodium

chloride conducts electricity in the liquid state only. Explain why this is observed by describing and
comparing the type(s) of bonding exhibited in metals and ionic compounds.

4 marks

Question 10.
Nanotechnolégy tackles problems on a molecular level. It is often a component of surface chemistry. One

common example is the waterproofing of fabric using graphene, which is a two-dimensional lattice of

carbon nanotubes.

a. Explain the bonding between two carbon nanotubes.

b. Explain in terms of bonding why this example of nanotechnology provides an effective water
proofing effect. Use a diagram to explain your answer.

4 marks

End of Section B
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Chemistry 1: Unit 1 exam paper answers

UNIT 1 — MAY EXAM
CHEMISTRY

Written test 1 :

ANSWER BOOK

o Structure of book -~ o
Number of Number of questions Suggested times
Section questions to be answered Number of marks (minutes)
A 20 20 20 20
B 10 10 50 50
Total 70
Section A
1. C 5.D 9. B 13. A 17. B
2. A 6. A 10. D 14. B 18. A
3. B 7. C 1. B 15. A 19. A
4. C 8D 12. C 18. C 20. D '
Section B
Question 1.
D ;.
|
E M ,
B
A C
6 marks
£y blin Wiley & Sons Australia, Lid 2007 studyon Chemistry 1 TEACHER SUPPORT KIT (237) | '

heet may be phetocopied for non-commercial classroom use. i



Question 2.

a 8547 = A% % 84.94 + B% x 86.94

100
8547 = A% X 84.94 + (100 — A%) x 86.94
8547 — 8694 = -2A%
A% =73.5
Correct answer = 26.5%

3 marks

Abundance

1
85 87
Mass

2 marks

Question 3.
a. L CH;CH,(OH)CH,CH; butan-2-ol

ii. Fe(HCO,), iron(Il) hydrogen carbonate

iii. Na;PO, sodium phosphate

iv. Cil,CHCHCH, but-2-ene

4 marks
b. i silveroxide Ag,0O

il. ammonium sulfate (NH,),SO,

iii, aluminium carbonate AlL(CQ;),

iv. 2-methylbut-1-ene CH,=C(CH,)CH,CH,

4 marks

Question 4,
a. i, 1522522p63523p6

il, 1522522p063523p3

iii. 1522522563523 p63 41452
b. i. Ground state

ii. Excited state
5 marks

Question 5.
a. Empirical formula of DDE: C,H,Cl,

3 marks

b. Molecular formula C,,HgCl,
2 marks

(238) studyon Chemistry 1 TEACHER SUPPORT KIT

Question 6.
a. 0=C=0

b |-

6 marks

Question 7
Diamond has strong non-polar infinite three-dimensional
covalent bonding in a tetrahedral lattice. The sirong bonds

cause extreme hardness, hence it is used as an abrasive.
2 marks

Question 8.
a. Mass of 568 g

b. Mass of 227 kg
¢. (.6 mol

d. 3.77x1022g
e. 646

5 marks

Question 9,

Metal copper is a lattice of cations in a ‘sea’ of electrons. This
metallic bonding allows the free electrons to act as a current,
The infinite three-dimensional lattice of NaCl has strong ionic
bonding and there are no free ions to conduct charge in the

solid state.
4 marks

Question 10.

a. Hydrophobic bonding is weak and is associated with non-
polar molecules having weak dispersion forces between
them.

b. The high surface tension water molecules will not wet the
graphene because of its low surface tension.
4 marks

End of Section B
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Section A

Question 1.
Dimitri Mendeleev made a major contribution to the creation of a periodic table. He relied on the
experimental data from a diverse range of sources,

He particularly used:

A. atomic number and chemical property data.

B. nuclear charge and physical property data

C. relative atomic mass and chemical property data
D. trends across periods and down groups.
Question 2.

Which of the two chemists contributed chemical research data that complemented or explained each
others” results?

A. James Chadwick and Frederick Soddy
8. John Dalton and Neils Bohr

C. Emest Rutherford and Marie Curie

D. John Dalton and Marie Curie

Question 3.
Which of the following could represent a positive metal ion?

Atomic number Electron configuration i

A 10 19228226 O‘)+ 10e” = nescak
- * .

@r 15225225 ‘1P+ Der = JSone—

c. 16 1522522p63523p6 bt & = Q7 on

b. 19 L2eppist St Qe = neur ok

Question 4.

Two elements, Q and R, have the following electron configurations:
Q 1522622p63523p2 b vakene e~ make 4 borgs { k
RIDY glong o, ke L berds §hon —mesdls
The likely formula for the compound formed between Q and R is: 2 (ovalent
A QRy

BAQR R=Q=R
Q@or Q

D. QR

LA (A /(A / N | N ( N ( U | AN N | NN | SN | N | N | LU L | N | B\ B 1|
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Question 9.

The metal copper conducts electricity in both solid and liquid states, whereas the fonic compound sodium
chloride conducts elecrricity in the liquid state only. Explain why this is observed by describing and
comparing the type(s) of bonding exhibited in metals and fonic compounds,

<ee b -hd ik marks mean b tangy
S lol o

4 marks

Question 10.

Nanotechnology tackles problems on a molecular level. It s often a component of surface chemistry. One
common example is the waterproofing of fabric using graphene, which s a two-dimensional lattice of
carbon nanotubes.

i the bonding between two carbon nanotubes.

fxco

b. Explain in terms of bonding why this example of nanotechnology provides an effective water
proofing effect. Use a diagram to explain your answer.

Amarks

End of Section B
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Question 5.
A certain neutral atom has the electron configuration 1522522pS. The electron configuration of the next

anion in the same g e o 3
anion in the same group in the periodic ta o dbe: | oring. hedk in sowe

a Is*2s =

B. 152520 Sl \( cL= 12 JF“asl gij“

C. 15°2522373p5 Lecomes e CL™aaon 5O add
@ 1922522035235 Vo

Questionss.

Group 17 elements consist of fluorine, chlorine, bromine and iodine. The iodide ion with mass number
127 has 54 electrons. It follows that:
1~
iodine has an atomic number of 53. HQ\O‘)B“ > MLQ anions
6. an iodide ion is  cation. She \n e on Means
n e akom

C. the iodide ion has 55 protons in its nucleus. S §\

D. an iodine atom has 73 neutrons in its nucleus.

Question7. :
What i the percentage composition of propene?
A C=923% H=77% P/cPeN = Cahe

B. C=81 =182% lmole wefgns - 2xle + bx)
(©c=-s57% H=143% = L2,
= = o) = 2 =0
D.C=828% H=172% 25 ,)XIZ"UOO:Q&iL
L
Question 8. b)
In order 10 explain the malleable nature of metals, which of the following statements about metals is the

st appropriate?
most appropriate see gour notes

A. Metals have charged particles that are free to move.
B. Metals reflect light
C. The forces between particles are strong.
’I'h:: forces between particles readjust when the particles move.
Question 5.

An orbital is a region in space around a nucleus in which an electron et likely to be found. Orbitals
have a definite shape. What is the number of orbitals in the d sub-shel

dort mad. o mmda




‘Which of the two trends listed increase as you go down the alkaline metal group?
A. Metallic character and ionic radius

8. Valency and metallic character

C. Tonic radius and reactivity

D. Non-metallic character and period number

Question 11.
Which of the following materials is an example of a network lattice exhibiting largely covalent bonding?
A. Copper See noles

(&) Graphite

C. Carbon dioxide

D. Potassium chloride

Question 12.
‘Which of the following is the third member of the alkene homologous series?
A. Ethene no 3
B. Propene e
@ Buctene
D. Propane
Question 13. -
The likely type of bonding between the elements phosphorus and chlorine is:
(® covatent Both noo-rmuidls
Eaee . (ovalent

C. giant covalent lattice.

D. none of the above; they will not form compounds together.

Question 14.
‘The molecule that contains a non-polar covalent bond is:

fe N—N bod
oon- polav
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Question 15.
In a thermosetting cross-linked polymer, the major force holding the chains together is:

@ covalent bonding. See. noked
8. dispersion forces.

C. hydrogen bonding.

D. polar bonding.
Question 16.

A polymer used in the manufacture of arificial eyes has the structure:

e i ook (¢ repeabrg
[ R b potec

CoocH,| CoocH | coocH,

\
“The monomer(s) for this polymer would be: Shon puk [
AW coocH, bacd
A dode bad
e -
k2
o
oW ooy
| 1
P S
i |
W cooow,
cooor,
| |
tmd
1
ooon,
D CHH CHH

COOCH, COOCH,

Question 17.
Which one of the following contains only unsaturated molecules in the same homologous series?

A. CH,, CH,, C;Hy nsoturaked. = Jode bond
(B)CdHy, Caft gty )

C. Catl, Cylly Cilyy =

0. C.tl, C.H, Cly
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Question 16.
‘The melting temperatures of some common molecular substances are given below:

Substance Melting temperature (°C)
Br, -1
e -101
N0, -10
HBr -85

Of the four substances listed, the one in which the forces between the molecules is greatest is:
®5e Shone (me,(mote(w lov - ]%ICOJ
B. Cl, al N
: Mooy G higuse mp
(e

. N0,

D. HBr
Question 19.
‘The number of possible isomers for the hydrocarbon C,HyF is: | f
A2 Dia Ahome - i <
F v IS
B.3 f z Sl
(@l e S leCamndins e G =
D.5 C c
Question 20. -

Polyvinyl alcohol, PVA, s produced from the monomer vinyl alcohol, CHy=CHOH. Polyvinyl chloride
is produced from the monomer vinyl chloride, CH;=CHCL. In terms of polymerisation:

A. Both are formed by from and both are water-solubl
8. Both are formed by addition polymerisation and both are not water-soluble.

. PVC s formed by condensation polymerisation and is water-solublc.

(BPVA is formed by addition polymerisation and is water-soluble.

- o-# allergs {or
W bondliog 30
an dissdvVe
=

cdoble ke Ao

addathon \vs\jum‘uwam

A+

End of Section A
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Section B

Question 1

Periodic table of the elements

™

Use the clues given for each element to place
given above.
i. Element A is pegiod 5, group 2.

Atoms of element'B have 21 protons in their nuclei
Element C is a noble gas (group 18) found in period 5.
E
v. Element E is in period 3 and forms ionic oxides with empirical formula
Vi, Atoms of element M form singly charged anions with clectron

ment D is a non-metal with 1 electron in its outer shell.

n its correct position in the outline of the periodic table

EO.
1

FHedogens

Question 2.

6 marks.

The relative atomic mass of rubidium is 85.47. The relative isotopic masses of its two isotopes are 84.94

and 86.94.

a. Caleulate the percentage abundance of the heavier isotope.

A x T, & (100-x )<y
L00

“eudiy > X «gh ¥ t (100-2) x56UY
100

gSLF = qunu + 674 — 56~y

ST 864,

2:33- : % for lsotope ugiding 5494

A5

.. heovier ‘wotppe ah daney =

ol iy e L4207
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b. Sketch the mass spectrum of the clement rubidium.

Smarks
‘Question 3.
. Wt the spropriate (sysemtie) chenialmames for; DRF) THEM -
i CHCHOHICHCH,  budan-d~ol Secete- c-

ii. Fe(HCO,), \on L)iﬂd éen_(_vam“él m(_o‘*
. Na;PO, _Soduum _ {)h@@hu\@ 1enic

CH,CHCHCH, _ bk -2-

=c-c~
v 14 marks
b. Wite the appropriai
i silver oxide O S e Nen'te

ammonium slfste ,(Na LSy lonc
i, aluminium carbonate M, ((03)3  onic
iv. 2-methylbut-1-ene CI, = C(chy JCH, C Hrgits >

Question 4.
iz (i
a. Write the ground state electron configurationof:  (*(' —> \on %€

chemical formulae for:

i. the chemically stable ion of chlorine B )_gtL

i @ neutral atom with 15 protons (rawral ¢'=g LMﬁ ﬁ(’

. the period 4, o3 gemen 152,129 361 2457 3
Tein Ushel

ify the following eleciron configurations as excited state or ground state:

152251 SO

i, 1522522p63523p6342 E—’(C‘kﬁi —
N Rm M& Lfs

5 marks
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Question 5.
Many insects have become resistant to DDT because they produce an enzyme that can convert it to the
relatively harmless compound DDE. Analysis of DDE shows that it consists of 52.9% carbon, 2.5%

e e rest chlorine.
hydrogen and the rest chlorin e o

a. Calculate the empirical formula of DDE.

006, - s Y. = -6 CL
e ek e
(™) 2s [ bhG6 B
2 Wb
SR by 7 iR
= Ey] i =GR Cl
v3 v3 e
=2 \ =
G F W S
b. If the molar mass of DDE is about 320 g, determine the molecular formula of DDE.
Epiacalfmala M = (302)+ (20) + (143545)
= 2l v R A0 SRR
S. doks EF o
T

S (o y
Question 6.
um the three-dimensional valence sructure of th following molecules, showing both bonding and
bonding electron pairs. Classify each as polar or non-polar, showing all working,

(Hint: Use an electron dot structure to help you determine the valence structure.)
a. A molecule of carbon dioxide gas
b. A molecule of ammonia containing the elements nitrogen and hydrogen

€. Amolecule of acetic acid (ethanoic acid), CH,COOH
¢ hboodl = Conteel afom
(U 2 honols & @b elsr side

NoN
poLAR

)

)Paqrz

N e
a.0=C=0

N 3 bowll e—cenbol ston
U bonol = po+ @ond

o

SN

et ;
e 1w " poLAR
e Gl :
[ 7
W

6 marks.
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Question 7.
Low-quality diamonds are used in mining machinery. Describe the type of bonding and crystal structure
exhibited by diamond and relate this to the uses mentioned.

Made of (—C covdlent loads in ald
Awm@nSons. Avanged "\ o lathce . Covglent
bondo  voyn Steone, | thouedewe cllamondd
arg how B

=
Ani osteout R pon e b

Trinitrotoluene (TNT), C;H;N,Og, is a pale yellow crystalline mnu used extensively as an explosive. (o
Given the M(r) of TNT is 27 and Avogadio'sconsant= 60 %

a. Calculate the rass of 2.50 mol of C;HyN,O5

m=n o il o= (aa)r (c0)
-2Sx23F = Bb%q (3% )x (bx16)
Bl o s o€ 601 oo 7 J EHRHEOEA
. b Ox10' V’ll;&‘]l"‘”
n= NP\ e & x3 =7
m=h xM = X2 -

c. Calculate the amount (mol) of O, molecules contained in 0.20 mol of TNT. * .

2lo of Q% ua TNT (RN 0, )
5062 42 = 6-beol
. Calculate the mass of a single TNT molecule.
/9 - forgi6™ ’\ L@XW
m=ny o =16ttty =33 x10° “a
. Calculate the mass of TNT that contains 12.0 x 102 carbon atoms. J
120x10°> = 2mol € adoms bt W7 hay 3 mol o2C
alms  so NT o

scde facty of ,; g @163

2 di}kj

5 marks.
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