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INFORMATION FOR CANDIDATES:

1. You have 10 minutes to read the exam questions.You must not answer any
question during this time.

)] ANSWER ALL QUESTIONS IN SECTION A & SECTION B. Section A consists of 20
multiple-choice questions worth 1 mark each. Period table is attached.

) All answers must be written in the question paper on the space provided.

4, WRITE YOUR NAME CLEARLY ON THE FRONT PAGE. DO IT NOW.

5. Calculators are permitted in the examination room. Mobile phones, notes and textbooks
are not allowed.

6. Show all workings and calculations in the space provided.

MARKING SCHEME:

Section A: [20 Marks]

Section B: [80 Marks]
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Section A:  Multiple Choice

Choose by circling the correct answer either A, B, C or D for each question.

Question 1

If sugar is added to distilled water, what effect would this have on the melting point and billing
point of the ice and solution.

(A) Lower melting point and higher boiling point.
(B)  Higher melting and boiling point.
(C)  Lower melting and boiling point.

(D)  Higher melting point and Lower boiling point.

Question 2

Which of the statement below is false about separation of mixtures by re-crystallisation.
(A)  The saturated solution is filtered to separate the pure crystals.

(B)  More crystals are dissolved as the solution is heated.

(C)  Technique is used to separate a solid that has been dissolved in a solvent.

(D)  The crystals are dissolved in a solvent to create a solution.

Question 3

The graph below represents the heating curve of pure ice.

What does segment BC represent?
(A)  No more hear is applied to ice. (B)  Pressure is constant.

(C)  Same pressure and temperature. (D)  None of these.
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Question 4

The correct electronic configuration for chloride ion (CF) in terms of s and p orbitals is

(A)  1s®2s? 2p® 35 3p° (B)  1s*2s% 2p° 3s° 3p’
)  1s*2s% 2p®3s%3p° D) 1s?2s? 2p° 3s' 3p°
Question 5

Which statement below best describes a chemical bond?

A chemical bond

(A) is the result of protons attracting electrons of another atom.

(B) is formed when two electrons in close proximity attracts each other.
(C) is formed by atoms having the same number of outermost electrons.

(D)  none of the above.

Question 6

The chemical reaction equation below between magnesium and oxygen is an example of

(A)  oxidation/reduction reaction. (B)  combustion reaction.
(C)  precipitation reaction. (D)  addition reaction.
Question 7

Three isotopes of silicon (Si) include Si-28, Si-29 and Si-30. How many electrons are there in
Si-297?

(A) 14 B) 15 © 29 D) 43

Question 8

Chlorine, bromine and iodine are elements known as halogens. Which of the statement below is
not true about these elements?

(A)  They are colorless. (B)  They are non-metals.

(C)  They react similarly with metals. (D)  They are poisonous.

Page 2 of 10



CHOO01 Entrance Examination 2021

Question 9

Which of the following is not true about metal solid?

(A)  They are ductile and can conduct electricity.

(B)  They are brittle and have a high melting point.
(C)  They are malleable and have a high melting point.

(D)  They have a high melting point and can conduct electricity.

Question 10
Consider the chemical equation below.
HCl(aq) + NaOH (ag) ——>NaCl(aq) + H,00) ~ H=-176KJ (Af = ~| "’((,ﬁ)
In the reaction above,
(A)  energy is absorbed from the surroundings during the reaction.
(B)  bond energy of the reactants is equal to those of the products.
(C)  bonds in the products are stronger than those of the reactants.

(D)  bonds in the products are weaker than those of the reactants.

Question 11

For a reaction which goes to completion, the equilibrium constant, K¢ is:

(A) >1 (B) o ©) =1 (D) =0

Question12

For the equation below, which of the action will not increase the rate of the forward reaction?
Nyg + 3Hyg <> 2NHsg

(A) Increasing the temperature. (B) Increasing the concentration of Ny,

(C)  Increasing the concentration of Hy(g) (D)  Increasing the Pressure.

Page 3 of 10



CHOO1 Entrance Examination 2021

Question 13

Which one of the compound below is named incorrectly?

(A) HCIO; Chlorous acid. (B) HNO, Nitrous acid.
(C) Sn(OH)4 Tin (IV) hydroxide. (D) PBrs Phosphorus (IV) bromide.
Question 14

What is the correct [IUPAC name of the organic molecule given below?

i I
HsC—C——C——C——C—C——H
Hz Hz  H»
Hzc—'—CH3
(A) 4-chloro-4-propylhexanoic acid . (B) 4-chloro-4-ethylhexanoic acid.
(C) 4-chloro-4-ethylhexanal . (D) 4-ethyl-4-chlorohexanal.

Question 15

In a laboratory experiment, 58 g of potassium nitrate (KNOj3) were dissolved in 100 grams of hot
distilled water. First crystals appeared at 60°C upon cooling. At this temperature, what is the
solubility of KNOs in 25 grams of distilled water?

(A) 145¢ (B) 145g
€ 29¢g (C) 0.145¢g

Question 16 |

Which group of four elements below correctly predicts an increase of atomic radius from left to
right?

(A) O<P<K<Mg (B) K<Mg<O<P
(C) Mg<K<P<O (D) O<P<Mg<K

Question 17

Which of the following is an acid?

(A) NaHgOq4 (B) NayCO;
© Aqueous NH;j; (D) CH3;NH,
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Question 18

Which is not a true statement?

(A) One mole of methane contains four moles of hydrogen atoms.

(B) One mole of '*C has a mass of 12.00 g

(C) One mole of hydrogen gas contains 6.02 x 10% atoms of hydrogen.

(D) One mole of methane contains 75.875% of carbon by mass.

Question 19

The number of valence electrons in P** is

(A) Five (B)  Three
(C)  Seven (C) Ten

Question 20

A hydrocarbon has a molar mass of 58 g mol” and contains 82.7% carbon and 17.3% hydrogen
by weight. What is its molecular formula?

(A) C4Hyo (B) GCsHp
(C)  CyHs (D) GCsHs
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Section B Short Answers

Answer all questions in the space provided on the question paper. All equations must be
correctly balanced.

Question 21
(@)  Give the formula of the ionic compounds listed below. [4 marks]
@) Magnesium bromide. susismssiisisiiima s sy
(i)  Calcium oXide. ..o.vuviirieiiiiiiniiiiiiii e e
(i) Magnesium nitrate. ..., s v s s s
(iv)  Ammoniumsulphate. ..o
(b)  Name the following ionic compounds. [4 marks]
(1) L1113 O - S T T e T e e e Yo
(1) FES uusvueniivumunmumuaaions s s s i s S man st dd s
(i) PBO2 iiiniieiiiiiie e e e e
(iv)  KoCraO7 impimmsisssmmsiieeiivisiaiiinrissss i
Question 22

(a)

Complete and balance the chemical equations given below by including the
appropriate products.

€)) NaOHgq) +FeSOs) ——x> [2 marks]
(ii) CUO(S) + HzSO4(aq) —_ [2 marks]
(iii) Zngy + HClagy ——m—> [2 marks]
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(b)  For the following chemical statements write the corresponding
balance chemical equations including their appropriate states.
Q) When water is electrolysed it decomposes into its constituent
elements.
(i)  Heating potassium chlorate, KC1Os(s), releases oxygen,
leaving solid potassium chloride.
Question 23
(a) What is the gram formula weight of aluminum nitrate?
(b) Calculate the weight in grams of 1.09 x 10%* atoms of vanadium (V).
(c) Write the correct name and element symbol from the data provided below.
Q) 78 protons and 79 NEULIONS.........oieiriiiiiiiiiiiiiiriceceaiaes
(ii) 26 neutrons and 50 €leCtroNS.....cocvuiniieieiiiiiciiiiiie e
(d) How many grams are there in 0.14 moles of barium chloride?
(e) How many moles are there in 1.8 grams of Cu (II) nitrate?
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Question 24

(a) What is the molarity (M) of 2.50 grams of silver nitrate dissolved
in 200 mL of distilled water? [4 marks]

(b)  An element consists of 93.1% of an isotope with mass 38.963 amu
and 0.001% of an isotope with mass 39.974 amu and 6.88% of an
isotope with mass 40.961 amu. Calculate the average atomic mass
and identify the element. [4 marks]

(c) Q) State Dalton's Law of Partial Pressure. [2 marks]

(ii) 1.44 liters of gas at 0.935 atmosphere are compressed to a
volume of 0.275 liter. Find the new pressure in atm. [2 marks]

Question 25

(a) In a volumetric analysis, 46.8 mL of 0.659 NaOH were required to titrate
25 mL of HzSO4.

(1) Write the equation for this reaction. [2 marks]

(ii)  Calculate the molarity (M) of H,SOj4. [4 marks]
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(b) How many moles of carbon dioxide are produced when 2.4 moles of

ethane reacts with oxygen (burns). [4 marks]
Question 26
(a) (c) Write the correct electron configuration of the ions below in terms
of s and p orbitals. [2 marks]
O
i F

(b) Find the oxidation state of P in each of the formula below.
() NazPO;. [2 marks]

(i) H,PO4 [2 marks]

{c) ) The energy change (AH) required for the formation of NH;
[s -46.5 KJ. When 1.0 mole of ammonia is decomposed, how
much energy is involved, and explain if energy is given out or
taken in. [2 marks]

(i)  What is AH when 34 g of ammonia is formed from its
constituent elements? [2 marks]
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(d)  Electrolysis of copper sulphate solution is performed with platinum
electrodes:
) Write the equation for the reaction at the anode. [2 marks]
(i)  Write the equation for the reaction at the cathode. [2 marks]
(i)  What would be the observation at the electrodes? [2 marks]
Question 27
(a) Draw the structures of the organic molecules listed below.
(i) 4-Bromo-2-butanal [2 marks]
(ii) 1-Methylcyclopentanol. [2 marks]
(iii)  3-Chloro-3-methylbutanoic acid. {2 mark]
©) Complete the equations below. [6 marks]
Cr,0,%
® HC—CHy —————
500 °C
(it) Hac—ﬁ-——-—_CHz + By ——=
(iil) + Clz FeClq
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vm.zo&o Table of Elements

Group
I : VII/18
| ’ 2
I H : He
1.008 12 A3 V4 VA5 VI/16 VIV1T7 | 4003
I3 4 : 5 5 7 8 9 10
2| Li Be B C N 0 F Ne
6941 9.012 1081 | 1200 | (40t [ 1600 | 19.00 | 20.18
T 12 . . ) 14 5 16 17 T
3| Na Mg Transition Elements | ar Si P s al >
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b 19 0 | 2 2 2 25 26 27 28 29 30 3 32 13 1 35 3
4 | K Ca Se Ti Vv Cr Ma Fe Co Ni Cu Za Ga Ge As Se Br Kr
39.40 {4008 | 4496 4790 | 5054 |5200 | 5494 | 5585 |[s893 [s8r0 [6355 6538 6972 | 7259 7492 [7896 | 7950 | 8380
37 38 39 40 4t 42 43 44 45 46 47 48 49 50 5Y 52 53 54
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55 56 57 72 73 74 75 i - |7 78 79 80 8i 82 33 84 85 86 |
6| Cs Ba Ls* Hf Ta w Re Os ir Pt Au Hg Tl Pb Bi Po At Rn
- 1329 1373 1389 1785 (1809 | 1839 1862 {1902 [1922 |1950 {10 |2006 |2044 [2072 [2000 {09 |0 |22
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7] Fr Ra Ac” Ung Unp | Unh | Uns Uno | Une metals , / \__ponmetals
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*Lanthanides Ce Pr Nd Pm |Sm |Eu Gd To. | Dy Ho. |Er [Tm |[Yb |Lu
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Avagadro’s number = 6,022 x 10  GAS CONSTANT, R = 0.0821 L.atm/K.mol or 8.31 kPa dm® K* STP 4t 0° C (273 K) and 1 atm (760 mm Hg)
c=29919x10"mis ; Planck’s constant = 6,626 x 1078




