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NSW Year 11 Chemistry Final Examination

SECTION |

15 marks
Attempt Questions 1-15
Allow about 30 minutes for this section

Use the multiple-choice answer sheet for Questions 1-15.

1 Which of the following techniques would be used to obtain sodium chloride from sea water?

A.  distillation

B evaporation

C.  gravity filtration
D

vacuum filtration

2 The molecular formula of glucose is CcH;,Oc.
What is the empirical formula of glucose?
A.  CH,0O
B C,H,0,
C.  C3HLOq
D C6H1206

A.  5.0gofH,
B. 20gofO,
C.  50gofNO,
D. 64 gofSO,

4 What is the molar mass of KAI(SO,), x 12H,0?
A, 25822 gmol
B. 37834 gmol
C.  447.40 g mol”"
D.  474.46 g mol '

5 Which of the following chemical equations is balanced?

A.  Fe(OH),(aq) + 2H,S0 (ag) — Fe,(SO,);(aq) + 3H,0())

B Zn(s) + 2HCl(aq) — ZnCl,(aq) + H,(g)
C.  G3H,OH() + 50,(g) — 3CO,(g) + 4H,0(g)
D KNO;(s) = KNO,(s) + O4(g)

Which of the following gases will occupy 22.71 L at 100 kPa and 0°C (273.15 K)?
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NSW Year 11 Chemistry Final Examination

6 How many chloride ions are in 0.100 mol of magnesium chloride?
A 602x107
B. 120x10%
23
C. 6.02x10
D. 120x10%

7 Which row of the table correctly identifies a typical physical property of a metal element and
a typical physical property of a non-metal element?

Physical property of metal | Physical property of non-metal
A. low boiling point poor conductor of electricity
B. low density malleable
C. high density low melting point
D. malleable high density
8 Which of the following pairs of aqueous solutions will produce a precipitate when mixed?
A.  BaCl, and Zn(NO5,),
B.  CH;COOAg and CaCl,
C.  MgSO, and KBr
D NaOH and HNO4
9 An energy profile diagram for a reaction is shown.
A
ol
)
=
f—
2
>
=
<
<
=
()

reaction coordinate

Which of the following statements is correct?

A.  The energy of the reactants is lower than the energy of the products.

B The energy of the reactants is the same as the energy of the products.
C.  The diagram represents the enthalpy change of an exothermic reaction.
D

The diagram represents the enthalpy change of an endothermic reaction.

10  Which of the following correctly lists the metals from most reactive to least reactive?
A. potassium, iron, nickel, silver

B zinc, iron, copper, lead
C. potassium, magnesium, barium, aluminium
D

silver, copper, lead, sodium

Copyright © 2022 Neap Education Pty Ltd TEN_Y11_Chem_QB_2022 3



NSW Year 11 Chemistry Final Examination

11

12

13

14

15

Zinc metal reacts with sulfuric acid to produce zinc sulfate and hydrogen gas according to the

following chemical equation.
Zn(s) + H,S0,(ag) — ZnSO(aq) + H,(g)

What type of reaction is this?
A.  redox

B precipitation

C.  decomposition
D

combustion

A solution is prepared by dissolving 2.43 g of sodium hydroxide in enough water to make
a 500 mL solution.

What is the concentration of hydroxide ions in the solution?
A, 00122mol L
B.  0.0608 mol L'
C. 01215 gmol
D.  0.1215mol L™’

Which of the following synthesis reactions shows the formation of sodium hydroxide in its
standard state?

A. Na(l)+0,(g)+H,(g)—>NaOH(aq)

B.  Na(s +;02( )+%H2(g)—>NaOH(aq)

(s)
C.  Na(s)+0,(g)+H,(g)—>2NaOH(s)
(s)

D.  Na(s +;02( )+%H2(g)—>NaOH(s)

Thorium-232 is a radioactive isotope that undergoes [-decay.
Which of the following equations shows the products of this reaction?

A, 20Th— %%Ra+jHe
B.  %2Th—%%Ac+Ye

C.  22Th—2?Pa+ Y
D

233 Th — %38Ra + 3 He

Which of the following has the highest entropy?
A. iceat-15°C

B ice at 0°C

C.  waterat25°C

D steam at 100°C
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NSW Year 11 Chemistry

Section Il Answer Booklet

Section Il

60 marks
Attempt Questions 16-28
Allow about 1 hour and 30 minutes for this section

Instructions e Answer the questions in the spaces provided. These spaces provide guidance for the expected length
of response.
e Show all relevant working in questions involving calculations.
e Extra writing space is provided at the back of this booklet. If you use this space, clearly indicate
which question you are answering.

Please turn over
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Question 16 (4 marks)

Anhydrous sodium hydrogen carbonate (NaHCO;) is used as a primary standard to make a standard 4
solution.

Describe a method that can be used to prepare a standard solution of NaHCOj; in a school laboratory.
In your answer, refer to the glassware and equipment required in each step.

I I I I I I R R R I R I R R R R I I I I T I IR Y
I I I I I I R R R I R I R R R R I I I I T I IR Y
I I I I I I R R R I R I R R R R I I I I T I IR Y
I I I I I I R R R I R I R R R R I I I I T I IR Y
I I I I I I R R R I R I R R R R I I I I T I IR Y
I I I I I I R R R I R I R R R R I I I I T I IR Y
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I I I I I I R R R I R I R R R R I I I I T I IR Y
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Question 17 (3 marks)
Butane (C4H,) is one of the components of liquefied petroleum gas (LPG). It undergoes complete 3
combustion in excess oxygen.

A sample of butane undergoes complete combustion in excess oxygen at 200°C and 1.8 atm, producing
35.0 L of carbon dioxide.

Calculate the mass of butane reacted. Include a balanced chemical equation in your answer.

I I I I I I R R R I R I R R R R I I I I T I IR Y
I I I I I I R R R I R I R R R R I I I I T I IR Y
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Question 18 (4 marks)

A student sets up the following experiment to determine the amount of energy that would 4

be released by the combustion of a sample of hexane (CcH, ).

[ ]

The following data was recorded at the start of the experiment.

thermometer

+—— calorimeter

T— water

spirit burner (C.H, ,)

Mass of hexane burned

238 ¢

Mass of water heated

600 mL

Initial temperature of water

23.0°C

If the heat of combustion of hexane is 4163 kJ mol_l, calculate the final temperature of the water.

I I I I I I R R R I R I R R R R I I I I T I IR Y

I I I I I I R R R I R I R R R R I I I I T I IR Y

I I I I I I R R R I R I R R R R I I I I T I IR Y

I I I I I I R R R I R I R R R R I I I I T I IR Y

I I I I I I R R R I R I R R R R I I I I T I IR Y

I I I I I I R R R I R I R R R R I I I I T I IR Y

I I I I I I R R R I R I R R R R I I I I T I IR Y

I I I I I I R R R I R I R R R R I I I I T I IR Y
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Question 19 (4 marks)

(a)  Write a balanced chemical equation for the reaction between aluminium and hydrochloric acid. 1
(b)  Write a balanced chemical equation for the decomposition of hydrogen peroxide. 1
(c)  Write a balanced chemical equation for the INCOMPLETE combustion of propane (C;Hy) 1

with a limited amount of oxygen.

...........................................................................................

(d)  Write a balanced chemical equation for the reaction between the aqueous solutions of barium 1
hydroxide and nitric acid.

...........................................................................................
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Question 20 (5 marks)
13.00 g of hydrogen gas is reacted with 11.68 g of solid iodine to produce hydrogen iodine gas.

(a)  Identify the limiting reagent and the excess reagent. 2
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(b)  Calculate the amount that the excess reagent is in excess. 1
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(c)  Calculate the mass of the hydrogen iodide gas produced. 2
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Question 21 (3 marks)

Dichloromethane and water are liquids that are immiscible with each other. Some of their properties
are shown in the table.

Boiling point (°C) Density (g mL™")
Dichloromethane 39.6 1.33
Water 100 1.00

A chemist finds a bottle containing dichloromethane and water and needs to determine whether she
should use a separating funnel or distillation to separate the liquids.

Assess the effectiveness of the two techniques when separating dichloromethane and water.

I I I I I I R R R I R I R R R R I I I I T I IR Y
I I I I I I R R R I R I R R R R I I I I T I IR Y
I I I I I I R R R I R I R R R R I I I I T I IR Y
I I I I I I R R R I R I R R R R I I I I T I IR Y
I I I I I I R R R I R I R R R R I I I I T I IR Y
I I I I I I R R R I R I R R R R I I I I T I IR Y
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I I I I I I R R R I R I R R R R I I I I T I IR Y
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Question 22 (4 marks)

Different isotopes of an element contain the same number of protons but have different atomic masses.

Complete the table. Use spdf notation.

Number o Number o ) .
Isotope f f Electron configuration
protons neutrons
lg C
%8 Ne
12? Na
gé Br

12
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Question 23 (3 marks)

The table shows some information about the compounds dichloromethane (CH,Cl,), propane (C;Hy), 3
water (H,0) and tetrafluoromethane (CF,).

_] . . Molar heat of vaporisation
Compound Molar mass (g mol ") | Boiling point (°C) _]
(kJ mol ")
CH,Cl, 84.9 39.60 28.60
C;Hg 44.0 —42.00 15.70
H,0 18.0 100.00 40.65
CF, 88.8 -127.80 12.00

Explain why water has the highest boiling point and molar heat of vaporisation out of the four
compounds despite having the smallest molar mass. Refer to the polarity of the compounds
in your answer.

.................................................................................................
.................................................................................................
.................................................................................................
.................................................................................................
.................................................................................................

.................................................................................................
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Question 24 (7 marks)
A group of students were investigating the use of different metals and their solutions in galvanic cells. They

were provided with strips of magnesium, lead and silver and solutions of magnesium nitrate, lead nitrate

and silver nitrate. All the solutions had 1.0 mol L' concentration.
(a)  Which combination of metals has the highest potential difference? 1

...........................................................................................

(b)  Draw a diagram of a galvanic cell that uses the metals identified in part (a) and write 5
a balanced chemical equation for the net ionic reaction that occurs in the cell. In your
diagram, identify and label the electrodes, electrolytes and salt bridge, and label the

electron flow.

...........................................................................................

(c)  Calculate the cell potential of the galvanic cell. 1

...........................................................................................

...........................................................................................
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Question 25 (8 marks)

In photosynthesis, plants use carbon dioxide and water to produce glucose and oxygen.

The table shows the standard enthalpies of formation of the reactants and products in photosynthesis.

Substance

AHCf (kJ mol ™)

se (Jmol 'k 7)

carbon dioxide (g)

-393.5

+213.8

(a)

(b)

©

glucose (s) -1271 +209.2

oxygen (g) 0 +205.0

+70.00

water (/) -285.8

Using the information in the table, calculate the enthalpy change during the photosynthesis
reaction. Include a balanced chemical equation in your answer.
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Calculate the amount of energy a plant would require to produce 65.0 g of glucose.
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Using the information in the table, determine whether the reaction is spontaneous at 25°C.
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Question 26 (8 marks)
A catalyst can increase the rate of a chemical reaction. 8

Identify FOUR other factors that can increase the rate of a reaction and explain, using collision
theory, how these factors influence the rate of the reaction.
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Question 27 (4 marks)

Potassium chloride is a water-soluble ionic salt. When 1.45 g of potassium chloride is dissolved
in 50.0 mL of water, the temperature of the water decreases by 1.60°C.

(a)  Name the process of separating positive and negative ions from a solid ionic salt in water.
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(b)  Calculate the molar enthalpy of the reaction.
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Question 28 (3 marks)
A bottle of oven-cleaning solution contains sodium hydroxide. The volume of the bottle is 1.50 L and the

concentration of sodium hydroxide in the solution is 2.65 mol L

(a)  Calculate the mass of sodium hydroxide in the bottle. 2

...........................................................................................
...........................................................................................
...........................................................................................

...........................................................................................

(b)  Some of the solution is used and the remaining volume of solution in the bottle is 0.50 L.
Water is added to the bottle so that the volume of the solution returns to 1.50 L.

Calculate the molar concentration of sodium hydroxide in the dilute solution. 1

...........................................................................................
...........................................................................................

...........................................................................................

End of paper
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Section Il extra writing space

If you use this space, clearly indicate which question you are answering.
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Section Il extra writing space

If you use this space, clearly indicate which question you are answering.
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FORMULAE SHEET
m n PV =nRT
n=—— C=—
MM 14
g =mcAT AG® = AH®° —TAS°® pH = —log,, [H']

1
pK,=—log,[K,] A= ¢gle=log,, 7"

Avogadro constant, N , 6.022 x 1023 mol_1

Volume of 1 mole ideal gas: at 100 kPa and

at 0°C (273.15 K) 2271 L

at 25°C (298.15 K) 2479 L
Gas constant 8314 J mol ' K!
Tonisation constant for water at 25°C (298.15 K), K, 1.0 x 10_14

-1

Specific heat capacity of water 418x10°J kg_1 K

DATA SHEET

Compound

Barium carbonate
Barium hydroxide
Barium phosphate
Barium sulfate
Calcium carbonate
Calcium hydroxide
Calcium phosphate
Calcium sulfate
Copper(Il) carbonate
Copper(II) hydroxide
Copper(II) phosphate
Iron(II) carbonate
Iron(IT) hydroxide
Iron(I1I) hydroxide
Iron(I1I) phosphate

Solubility constants at 25°C

Ksp

258 % 10”
255% 10"
13x107%°
1.08 x 107"
336 x 107
5.02%107°
2.07 x 107
493 %107

1410710

22102

1.40 x 1077
3.13x 107"
487 x 107"
279 x 107
9.91 x 1071

9
4

0

Compound

Lead(IT) bromide
Lead(II) chloride
Lead(II) iodide
Lead(II) carbonate
Lead(Il) hydroxide
Lead(II) phosphate
Lead(II) sulfate
Magnesium carbonate
Magnesium hydroxide
Magnesium phosphate
Silver bromide

Silver chloride

Silver carbonate
Silver hydroxide
Silver iodide

Silver phosphate

Silver sulfate

Ksp

6.60 x 10°°
170 x 107
9.8 %107

7.40 x 107"
143 x 1077
8.0x 107+
253x10°°
6.82 x 107°
561 x 107"
1.04 x 1072
535x 107"
177 x 107°
8.46 x 107"
20x107

8.52x 107"
8.89 x 107"
120 x 107

4

2
4

2
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Infrared absorption data

13C NMR chemical shift data

Bond Wavenumber/cm ™ Type of carbon S/ppm
N—H .
_ 3300-3500 —C—C— 5-40
(amines) | |
_ I
O—H 3230-3550 R—C—ClorBr 10-70
(alcohols) (broad) |
R I
C—H 2850-3300 ﬁ (|: 20-50
0]
_ %
O—H 2500-3000 R—C—N 25-60
(acids) (very broad) | N
| alcohols,
C=N 2220-2260 —C—O0—  ethersor 50-90
| esters
/
C=0 1680-1750 /C=C\ 90-150
C=C 1620-1680 R—C=N 110-125
c—oO 1000-1300 110-160
R—C—
t
c—C 7501100 I s 160185
0]
R _ﬁ o aldehydes 190220
0 or ketones B
UV absorption
(This is not a definitive list and is approximate.)
Chromophore A nax (M) Chromophore A nax (M)
_ 173 178
C—H =
12 c=c 196 222
c—C 135 c—a 173
Cc=C 162 C—Br 208

22
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Some standard potentials

K'+e = K(s) 294V
Ba®t +2¢ = Ba(s) 291V
Ca®t +2¢” N Ca(s) 287V
Na"+e” = Na(s) 271V
Mg +2¢ — Me(s) 236V
APY 43¢ = Al(s) 168V
Mn”" +2¢” — Mn(s) “1.18V
H,0+e = %Hz(g) +OH -0.83V
Zn>" 42" = 7n(s) -0.76 V
Fe** +2¢ = Fe(s) 044V
NiZt 4 2¢” — Ni(s) 024V
Sn** +2¢” = Sn(s) 0.14V
Pb> +2¢” — Pb(s) 0.13V
H +¢ = L Hy(g) 0.00 V
SO,” +4H" +2¢” = SO, (aq) + 2H,0 0.16 V
Cu®* +2¢ = Cu(s) 034V
30,(g) + Hy0 +2¢ = 20H 0.40 V
Cu' +e = Cu(s) 0.52V
Sh(s) +e = I 054V
11y(ag) + e = I 0.62V
Fe' +e N Fe’* 0.77V
Ag +e = Ag(s) 0.80 V
IBry(D+e” = Br 108 V
3Bryag) +e = Br .10V
30,(g) +2H" +2¢ = H,0 123V
3CL(e) +e = cl- 1.36 V
1 Cr,0,7 + 7TH" + 3¢~ = 't +1H,0 136 V
5 Cly(ag) + e = cr 140V
MnO, +8H" +5¢ = Mn** + 4H,0 151V
3F,(g) +e = F 289V

Aylward and Findlay, SI Chemical Data (5th Edition) is the principal source of data for
the standard potentials. Some data may have been modified for examination purposes.
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Neap NSW Year 11 Chemistry SECTION |

MULTIPLE-CHOICE ANSWER SHEET

DIRECTIONS: 1. A O B O c O D O
Write your name in the space provided. 2. A O B O c O D O
Write your student number in the boxes provided below. Then, in the columns of digits below each box, fill in the oval which has the same
number as you have written in the box. Fill in one oval only in each column. 3. AO B O c © b ©
Read each question and its suggested answers. Select the alternative A, B, C, or D that best answers the question. Fill in the response 4 A O B O c O D O
oval completely, using blue or black pen. Mark only one oval per question. 5 A O B O c O D O
AO B @® ¢ O DO .. A O B O ¢ O DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer. 7 A O B O c O D O
Ae® B X ¢ O 0O 8. A O B O ¢ O DO
If you change your mind and have crossed out what you consider to be the correct answer, then indicate this by writing the word correct 9 A O B O c O D O
and draw an arrow as follows. )
cizzrem‘ 10. A O B O c O D O
11. A O B O c O D O
A = B t O D O
122 A O B O c O D O
STUDENT NAME: BoAaO0 BO ©¢O DO
STUDENT NUMBER s e R
UDENT NUMBER: 5. A O BO O D0 O
Bl © RN © Ruy © Rty ©' RO STUDENTS SHOULD NOW CONTINUE
N1 OF QUB OF QU OF JON T OF jo) WITH SECTION I
ONN O FORNONNOR N ONNON N O RO
ONFONROR O BORNON NORNO) RO
ONNONEORNON BORNON FORN O RO
® 1 ® | & ® | & ® 6| ®
O O RO O RON O RON O RO
ONNONRORNON RORNON RORN O RO
ONNONRORNON RORNON RORN O RO

Neap® Education (Neap) Trial Exams are licensed to be photocopied or placed on the school intranet and used only within the confines of the school purchasing them, for the purpose of examining that school’s students only. They may not be otherwise reproduced
or distributed. The copyright of Neap Trial Exams remains with Neap. No Neap Trial Exam or any part thereof is to be issued or passed on by any person to any party inclusive of other schools, non-practising teachers, coaching colleges, tutors, parents, students,
publishing agencies or websites without the express written consent of Neap.
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