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Below 1s an energy level diagram for the reaction A + B — Cyg
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Calculate the enthalpy change
AH = 216 - 80
=+ 36KJ
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Calculate the activation energy
Ea=310-216
=+ O4K.J
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What type of reaction is represented by the reaction
Fndothermic
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above? Explain (2marks)
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The system
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has gained energy
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From your equation above identify the reducing agent.
Iron
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In an experiment a student reacted zinc granules and dilute nitric (v) acid but no

gas was collected . Explain. (2marks)
Nitric acid is a very strong oxidizing agent and it oxidizes the hydrogen gas formed to

water
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The table below shows the atomic numbers, mass numbers and numbers of
electrons in atoms / ions A, B,C and D. (Letters do not represent the actual
symbols of the elements )
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Atomic Number




image103.png




image104.png




image105.png




image106.png




image107.png
Mass number
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The table below shows the atomic numbers, mass numbers and numbers of
electrons in atoms / ions A, B,C and D. (Letters do not represent the actual
symbols of the elements )
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Atomic Number




image1130.png




image1140.png




image1150.png




image1160.png




image1170.png
Mass number




image10.png




image118.png




image119.png




image120.png




image121.png




image122.png
Number ot
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electrons
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Chewing chalk has been used for many years to combat excess stomach acid and
indigestion tablets often contain calcium carbonate . Suggest with the aid of
an equation how these tablets work. (2marks)
They dissolve in water to release hydroxyl ions which neutralize the stomach acids

OH-(aq)+H*(aq) H.Op  / COz2-+H*y H>Ou+COsg
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Which are 1sotopes?
A and C
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Explain
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Have same atomic number but different mass number
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Which 1s a cation?
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How many neutrons does an atom of C have?
38 - 17=21
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Give the IUPAC name of compound whose molecular structure
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— methylpropene
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Draw the structure of the molecule of a compound formed when the compound
in 4(i) above undergoes hydrogenation. (2marks)
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Two element P and Q have their atomic and ionic
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radii1 as shown below:
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Atomic radius (nm)
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lonic radn (nm)
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What i1s the nature of element P? Explain
P — Nonmetallic
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Reason
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— P has 1onic radius bigger than the atomic radius
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Reason
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— P has 1onic radius bigger than the atomic radius
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A solution is made by dissolving 2.45g of sulphuric in 250cm? of solution .
Calculate the molarity of hydrogen ions in the solution formed.
(H=1,8=32,0=16) (3marks)
H.SO4 = 98¢

245

H2SO04 - 0.025 moles

Molarity = Oo,j =0.1m
- 0.25

[HY] =2 x0.1
- 0°9M
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No of moles
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A solution is made by dissolving 2.45g of sulphuric in 250cm? of solution .
Calculate the molarity of hydrogen ions in the solution formed.
(H=1,8=32,0=16) (3marks)
H.SO4 = 98¢

245

H2SO04 - 0.025 moles

Molarity = Oo,j =0.1m
- 0.25

[HY] =2 x0.1
- 0°9M
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The diagram below shows electrolysis of concentrated hydrochloric acid. Study it
and answer the questions that follows
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The diagram below shows electrolysis of concentrated hydrochloric acid. Study it
and answer the questions that follows
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Name the gases A and B
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Hydrogen
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Write an equation for reaction at the anode
2Cl-(aq) — Cl2(g) + 2e-
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The solubility’s of three solids P,Q and R are given 1n the table below
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Cold water
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Hot water
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Insoluble
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The volume ot a fixed




image201.png
mass of gas 1s
the pressure is kept constant.
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The volume ot a fixed
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mass of gas 1s
the pressure is kept constant.
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provided
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to temperature
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directly
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proportional
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State the Boyles law
The volume of a fixed mass of gas is inversely
the temperature is kept constant .
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proportional
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to the pressure . provided
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How would you separate substances Q and R from the mixture
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of three solids?
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Dissolves in hot water and filter off to get Q
Cool the filtrate to get R to obtain solid of R
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The following are PH values of solutions A,B,C and D.
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Which solutions are acids ?
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(Give two solutions that would
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Explain why ammonia gas is not dried using the normal drying agents (2marks)
Reacts with both conc. Sulphuric (vi) acid and anhydrous calcium chloride
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Ammonium ion is formed when ammonia
as follows.




image244.png
molecule combines with hydrogen ion
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H3
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What type of bond is formed?
Coordinate bond
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[llustrate the ion using dot(e)
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and cross (x) diagrams.




image254.jpeg




image255.png
State the Charles law
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125cm?® of a gas are collected at 15° C and 755mmHg pressure. Calculate the

volume of the gas at s.t.p. (3 marks)
P, = 755mmHg P, = 760mmHg

V) = 125cm3 Vo = 273K

T, =273 + 15 = 288K T> = 273K




image258.png
in air was passed
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over heated
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Identify gas K
Hydrogen
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What property of gas K was being investigated?
Reducing
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image266.png
Chlorine and i1odine are elements in the same group in the periodic table. Chlorine
gas is greenish yellow while iodine , I2(aq) is brown.
What observation would be made if Chlorine gas is bubbled through aqueous

sodium iodide? Explain using an ionic equation. (2marks)
The solution turns from colourless to brown




image267.png
Chlorine being more reactive than iodine
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displaces 10dine
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from solution.
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A gas K that burns with a blue flame and ‘pops’
lead(II) oxide as shown in the diagram below
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Write an equation for the reaction that take place as gas K burns at the end
of the tube. (1mark)
2How + Osa) 2H,0(y
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Clog
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+01
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“(aq) — [2(aqT2Cl
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(aq)
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The structure given below represents
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two types of detergents, A and B.
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Which detergent more for washing water containing
dissolved magnesium compounds? Give a reason for your answer. (2marks)
A : Its Magnesium salt is soluble in water hence does not form scum.
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A gas K that burns with a blue flame and ‘pops’
lead(II) oxide as shown in the diagram below
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Write an equation for the reaction that take place as gas K burns at the end
of the tube. (1mark)
2How + Osa) 2H,0(y
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Clog
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“(aq) — [2(aqT2Cl
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The structure given below represents
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two types of detergents, A and B.
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suitable
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Which detergent more for washing water containing
dissolved magnesium compounds? Give a reason for your answer. (2marks)
A : Its Magnesium salt is soluble in water hence does not form scum.
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Lead (1) Oxide @j\affms
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image294.png
M grammes of a radioactive isotope decayed to S grammes in
half - life of the isotope is 25 days.
What is half life?.
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(1marks)
to decay to half its original mass or
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M grammes of a radioactive isotope decayed to S grammes in
half - life of the isotope is 25 days.
What is half life?.
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to decay to half its original mass or
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Calculate
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Chewing chalk has been used for many years to combat excess stomach acid and
indigestion tablets often contain calcium carbonate . Suggest with the aid of
an equation how these tablets work. (2marks)
They dissolve in water to release hydroxyl ions which neutralize the stomach acids

OH-(aq)+H*(aq) H.Op  / COz2-+H*y H>Ou+COsg
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the initial mass M of the radioactive isotope.
100

No of half life = — =4

Mx(z)":zs ’
M = 25 x 22 = 400g
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Name
mixture
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Calculate
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the initial mass M of the radioactive isotope.
100

No of half life = — =4

Mx(z)":zs ’
M = 25 x 22 = 400g
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the
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Name
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The equation below represents an equilibrium reaction
ions and dichromate (VI) ions.
2CrO4 jaq) + 2H"ag) = Cra07%(aq + HaOyy

(Yellow) (Orange)
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What would be observed on the above equilibrium when some drops of dilute
sulphuric (VI) acid are added. Explain. (2marks)
The colour of the solution turns from yellow to orange

Adding an acid to the equilibrium mixture forces the equilibrium to shift to the right
consuming Cr0O.2- and forming more of Cr,O72
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most suitable
of ammonium
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method of separation that can be used to separate a
chloride and sodium chloride into individual
(1mark)
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components.
Sublimation




image2970.png
most suitable
of ammonium




image2980.png
method of separation that can be used to separate a
chloride and sodium chloride into individual
(1mark)
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components.
Sublimation
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100 days. The
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Time taken
number.
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for a given mass or number of nuclides
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Water is the most abundant compound on earth . Much of the chemistry of water
is influenced by its polarity and its ability to form hydrogen bonds . Polarity
can be explained in terms of electronegativity.

Explain the term electronegativity (1mark)

The measure of tendency of an atom in a molecule to attract electrons
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between Chromate (VI)
(1mark)
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State the properties of substances in the mixture in (a) above that makes it
possible to be separated by stated methods. (1mark)
Ammonium chloride sublimes at relatively low temperatures while sodium chloride
has very high melting and boiling points




image14.png




image318.png




image319.png
When 94.5g of hydrated barium hydroxide, Ba(OH)2.XH20 were heated to a
constant mass, 51.3g of anhydrous barium hydroxide were obtained. Determine

the value of X in the formula. (Ba = 137.0, O = 16.0, H=1.0) (3marks)
Mass of water of crystallization = 94.5 - 51.3
=43.2¢g

RFM Ba (OH); = 137 + 34
171
RFM of H»O = 18
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When 94.5g of hydrated barium hydroxide, Ba(OH)2.XH20 were heated to a
constant mass, 51.3g of anhydrous barium hydroxide were obtained. Determine

the value of X in the formula. (Ba = 137.0, O = 16.0, H=1.0) (3marks)
Mass of water of crystallization = 94.5 - 51.3
=43.2¢g

RFM Ba (OH); = 137 + 34
171
RFM of H»O = 18
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Mole ratio
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.. Formula 1s Ba(OH)» 8H»O
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the flame
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Name the process that takes place when;
Anhydrous calcium chloride absorbs moisture
a solution .

Deliquescence
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Steam changes to liquid water.
Condensation
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Sugar turns into spongy
Dehydration
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black mass in concentrated sulphuric (VI) acid (1mark)
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The set up below was used to collect a dry sample of a gas.
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and was burnt as shown 1n the
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Give two reasons why the set-up cannot be used to collect carbon (IV) oxide gas.
(2marks)
Carbon (IV) oxide gas is denser than air.
Carbon (IV) oxide reacts with CaO / drying agent
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Thus




image340.png




image341.png




image342.png
State one factor that influence the size
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energy of an element.
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image352.png
An element has two isotopes Bl and B2 with mass 28 and 29 respectively. An
accurate value for the relative atomic mass of the element is 28.09. Calculate
the percentage abundance of the isotope. (3marks)
Let the percentage in B1 be a%

Thus percentage in B2 = (100-a)

Thus (9 x 28) + [100 — a) x 2a]= 28.09

289+2900-29a .

2809
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100

0 = 2809
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1 the nucleus
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An element has two isotopes Bl and B2 with mass 28 and 29 respectively. An
accurate value for the relative atomic mass of the element is 28.09. Calculate
the percentage abundance of the isotope. (3marks)
Let the percentage in B1 be a%

Thus percentage in B2 = (100-a)

Thus (9 x 28) + [100 — a) x 2a]= 28.09

289+2900-29a .

2809
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100
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N
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In which group of periodic table does element P belong ? Explain

Group 2
Reason - has oxidation state of + 2
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Compound Z
CH-CHcl




image369.png




image370.png
Name process Y
Dehydration
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An oxide of element P has formular P-0O»
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Determine
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the oxidation state of P
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Write the formula of
Alcohol X
CoH-0OH
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Alcohol X

Process Y
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Heat
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Compound Z
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Write the formula of
Alcohol X
CoH-0OH
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At room temperature and pressure hydrogen fluoride is a liquid and with
boiling point of 20°c whereas hydrogen chloride is gas under the same
conditions with a boiling point of -85%. Explain . (2marks)

Charge on fluoride ion is bigger than on chloride ion because fluoride ions is smaller,
hence electrostatic attraction in hydrogen fluoride.
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At room temperature and pressure hydrogen fluoride is a liquid and with
boiling point of 20°c whereas hydrogen chloride is gas under the same
conditions with a boiling point of -85%. Explain . (2marks)

Charge on fluoride ion is bigger than on chloride ion because fluoride ions is smaller,
hence electrostatic attraction in hydrogen fluoride.
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Why are water molecules polar?
Oxygen and hydrogen have different electronegativities
Oxygen attracts electrons more than hydrogen
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The diagram below shows a Bunsen burner flame and three levels




image32.jpeg
Level |
Level ll

Level Il




image55.png
The diagram below shows a Bunsen burner flame and three levels
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What type of a flame is it?
Non luminous
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diagram below.
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Charred parts due to region of the tlame where laboratory gas undergoes complete
combustion. The un burnt middle part is due to region of flame with un burnt
laboratory gas.
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