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INTI INTERNATIONAL COLLEGE PENANG
FOUNDATION IN SCIENCE (CFSI)
CHM1203: CHEMISTRY 1
FINAL EXAMINATION: APR 2018 SESSION

Instructions: This paper consists of FIVE (5) questions. Answer any FOUR (4) questions in the
answer booklet provided. All questions carry equal marks.

Question 1

(a) Classify each as (1) physical property, (2) a physical change, (3) chemical property
or (4) a chemical change
(i)  the process of decomposing hydrogen peroxide

(1 mark)
(1))  the fact that a block of ice can be chipped into smaller pieces
(1 mark)
(iii) the process of evaporating a liquid
(1 mark)
(iv) the fact that water freezes at 32°F.
(1 mark)
(b) Classify each of the following statements as true or false.
(i)  All homogeneous mixtures must contain at least two substances.
(1 mark)
(ii) Heterogeneous mixtures, but not homogeneous mixture, can have a variable
composition.
(1 mark)
(iii) Pure substances cannot be separated into other kinds of matter by physical means.
(1 mark)
(c) Classify the element with each of the following electron configuration as a

representative element, transition element, noble gas, or inner transition element,
(i) 1s22s22p%3s?3p°

(1 mark)
(ii)  1s?2s?2p%3s?3p®3d'94s24ps

(1 mark)
(iii) 15?2s22p®3s?3p®3d°4s?

(1 mark)

(iv) 1s22s?2p%3s?3p®3d!%4s?4p°
(1 mark)



(d)

(e)

(1)
(i)
(iii)

(i)

(ii)

(iii)

(@)
(i)
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In an experiment designed to produce calcium oxide by the chemical reaction
2Ca+ 0> 2Ca0
177.2 g of CaO was obtained out of a possible 203.9 g of CaO.

What is the theoretical yield of CaO?

(2 marks)
What is the actual yield of CaO?
(2 marks)
What is the percent yield of CaO?
(2 marks)
Carbon monoxide is a chemical compound with the formula, CO.
Name the type of bonding in the CO
(1 mark)
Determine whether it is a polar or non-polar molecule.
(1 mark)
Draw the Lewis structure of the compound.
(2 marks)
Find the [H*] and the pH for the following solutions:
1.0 M of Ca(OH)2
(2 marks)
3.4 x 10 M H2S04
(2 marks)

(TOTAL: 25 MARKS)

TICP T.IRR A DY
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Question 2

(a) Balance each of the following equations and identify the type of reaction from the
choices combination, decomposition, displacement, exchange and combustion:

(1)  H2804 — SOz + H20

(2 marks)
(i1) CiHg + 02 = CO; + H20

(2 marks)
(1)) Ca+ Cl; — CaCl;

(2 marks)

(b) Indicate whether the elements for the following pairs of electron configurations
have similar chemical properties. Explain.

(i)  1s22s'and 15%25?2p®3s?3p®3d'%4s!

(2 marks)
(i)  1s?2s?2p® and 1s%2s22p®3s?3p®

(2 marks)

(c)
(i)  Suppose copper (II) carbonate is heated. What mass of copper (II) oxide would be
formed starting from 5.0 g of the carbonate?
(3 marks)
(i)  What mass of carbon dioxide is lost when 2.5 g of magnesium carbonate is
decomposed by heating? '
(3 marks)
(1ii) 'What mass of potassium chloride is formed when 2.8 g of potassium hydroxide is
completely neutralised by excess hydrochloric acid.

(3 marks)
(d) Determine the final concentration of the following solution after 30.0 mL water has
been added.
(i)  60.0 mL of 3.0 M NaCl solution
(2 marks)
(e) For each of the following solutions, how many milliliters of water should be added
to yield a solution that has a concentration of 0.125 M.
(i)  5.00mL of 10.0 M AgNO:3
(2 marks)
(i)  75.0mL of 0.130 M AgNO;
(2 marks)

(TOTAL: 25 MARKS)
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Question 3
(a) Write complete electron configurations for atoms whose electron configurations
end as follows.
(i 5!
(2 marks)
(i) 4p®
(2 marks)
(b) Predict whether each of the following pairs of substances could function as a buffer
system in aqueous solution. Explain.
(i) HNOj; and NaNOs
(2 marks)
(ii) HF and NaF
(2 marks)
(iii) KCl and KCN
(2 marks)
(iv) H2COj; and NaHCO;
(2 marks)
(c) Determine the molarity of a KOH solution when each of the following amounts of
acid neutralizes 25.0 mL of the KOH solution.
(i) 5.00 mL of 0.500 M H2804
(3 marks)
(i) 20.00 mL of 0.250 M HNO3
(3 marks)
(iii) 13.07 mL of 0.100 M H3zPO4
(3 marks)
(d) Indicate the major types of intermolecular forces (dipole-dipole forces, hydrogen
bonds or van der Waals forces) that occurs between the particles :
(i) BrCl
(1 mark)
(i) HCI
(1 mark)
(e) Predict which compound in each of the following pairs that has higher melting and
boiling points.
(1) Hzand HCI
(1 mark)
(i) CIF and HF
(1 mark)
(TOTAL: 25 MARKS)

TICP Tyme e
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Question 4
(a) Consider the following chemical system at equilibrium.
CO (g) + H20 (g) + heat = CO2 (g) + Hz (g)

For each of the following adjustments of conditions, indicate the effect (shifts left,
shifts right, or no effect) on the position of equilibrium.

(i)  Heating the equilibrium mixture

(1 mark)
(i1) Increasing the pressure on the equilibrium mixture by adding nonreactive gas
(1 mark)
(i11)) Adding Hj to the equilibrium mixture
(1 mark)
(iv) Decreasing the size of the reaction container
(1 mark)
(b) What does the term reversible reaction mean?
(2 marks)
(c) Using Lewis structures, show how ionic compounds are formed by atoms of
(i) BeandO
(2 marks)
(i1) MgandS
(2 marks)
(i1i)) Nand K
(2 marks)
(iv) FandCa
(2 marks)

(d) Two glass vessels M and N are connected by a closed valve.

M contains helium at 20 °C at a pressure of 1 x 10° Pa. N has been evacuated, and
has three times the volume of M. In an experiment, the valve is opened and the
temperature of the whole apparatus is raised to 100 °C.

What is the final pressure in the system?

(4 marks)
(e) A reaction between 7.0 g of copper(1l) oxide and 50 mL of 0.20 M nitric acid
produces copper(1l) nitrate and water.
(i)  Write a balanced equation for the reaction above.
(1 mark)

(ii) Determine the limiting reactant.
(2 marks)



(f)

)
(i)

CHM1203 (F)/Page 6 of 8

Identify which substance has been oxidized and which substance has been reduced
in each of the following redox reactions.

2 NiS + 3 02 -2 NiO + 2802
(2 marks)
3H,S+2HNO3—> 38S+2NO+4H0
(2 marks)
(TOTAL: 25 MARKS)

TIICP LYRR A ™~
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Question 5
(a) By using the solubility rules, predict whether each of the following ionic
compounds is soluble (S) or insoluble (1) in water:
(i) FeSO4
(1 mark)
(i) FeCOs;
(1 mark)
(ii1)  Fe(NO3)
(1 mark)
(iv) FeCl;
(1 mark)
(b) For the reaction

CsHs (2) + 3 H2 (g) = CsHi2(g) AH =exo

determine in what direction the equilibrium will be shifted by each of the following
changes.
(i)  Decreasing the concentration of Ha

(1 mark)
(ii) Increasing the concentration of CsHs

(1 mark)
(iii) Decreasing the temperature

(1 mark)
(iv) Increasing the pressure by decreasing the volume of the container

(1 mark)

(c) A gas mixture contains He, Ne and H;S at partial pressure of 125, 175 and 225 mm

Hg, respectively. If all of the H2S is removed from the mixture, what will be the
partial pressure, in millimeters of mercury, of Ne?

(2 marks)
(d) Determine the following for a 0.500 mole sample of CO gas

(i)  Pressure, in atmospheres, at 35°C in a 1.00 L container

(2 marks)
(i) Temperature, in degrees Celsius, at 5.00 atm pressure in a 5.00 L container

(2 marks)
(ili) Volume, in liters, at 127°C and 3.00 atm

(2 marks)

(iv) Pressure, in millimeters of mercury, at 25°C in a 2.00 L container
(2 marks)
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(e) Indicate whether the reactants in each of the following Bronsted-Lowry acid-base

reactions is functioning as an acid or a base.
(1)  HCIO + H20 —» H:0* + CIO

(i) HiPOs+ NH3— NHq4t + H2POy
(ili) HNO; + HS" -5HaS + NOy

(f) Write the formula of conjugate base of HC204

--THE END--
CHM1203(F)/APR2018/S.T.LIM

(2 marks)
(2 marks)
(2 marks)

(1 mark)
(TOTAL: 25 MARKS)

IICP LIBRARY
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