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1 The diagram shows the level in the burette filled with dilute hydrochloric acid at the start
and end of titration.

What volume of acid was added from the burette?

25.8 cm?
26.6 cm®

27.3cm?

o 6 m »

27.4 cm?

2 The apparatus below is used to obtain a dry sample of gas X from a mixture of gases.

mixture of gases —+=——=x

water concentrated
sulfuric acid

What is the gas collect at X?

A ammonia

B argon

G helium

D hydrogen chloride

CSS End-Of-Year Examination 2016
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3 The boiling point of water is 100 °C. The melting point of sodium chloride is 801 °C.
Which of the following Is most likely to be the boiling point of seawater?
A 96°C
B 104°C
C 796°C

D 805°C

4  Itwas suspected that an unknown substance X was one of the three substances P, Q or
R. Spots of each substance were put on the starting lines of two pieces of chrom atography
paper. One paper was developed with water and ihe other with ethanel.

The diagram shows the ﬁnal chromatograms.

developed with water developed with ethanol

PR solvent front "

le— starting line  ——_ N o

A
A
Y
3

What is substance X?
A P

B Q

C R

D PorQ

C338 End-Of-Year Examination 2016 §
Chemistry (5073/01) 3
[Turn Over



5 Zinc is purified by fractional distillation in a fractionating column made of silicon carbide.

Zinc boils at 908 °C.

4

Which of the following statements is true?

A

B
Cc
D

The boiling point of silicon carbide is slightly higher than zinc.

The boiling point of silicon carbide is slightly lower than zinc.

Silicon carbide has a structure similar to diamond.

Silicon carbide has a structure similar to carbon dioxide.

6 The fable below shows the melting and boiling pdints of four metals.

metal

melting point/ °C boiling point / °C
caesium 29 685
potassium 63 766
rubidium 39 701
sodium 98 890

How many metals will be in the molten state when heated to 35 °C?

A

B
c
D

1

2

3

4

7  Which statement explains why a solid is denser than a liquid?

A

B
C
b

The particles in a solid have more energy than those in a liquid.

The particles in a solid are heavier than those in a liquid.

The particles in a solid are closer together than those in a liquid.

The particles in a solid are held together by stronger forces of attraction.

CSS End-0Of-Year Examination 2016
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8 A new substance was discovered and a series of experiments were conducted on it
Which observation suggests that the substance cannotl be an element?
A ltis broken down into two products when heated.
B It dissolves in water to give a colourless solution.
C When exposed to air, it changes colour gradually.
D

When heated in air, it could form two oxides.

g Which of the following diagram shows the particles in hydrogen chloride?

ce ©
O Ce

A B B

R |

O O

10 An element, R, has p protons and n neutrons in its nucleus.

Which row gives a possible correct number of protons, neutrons and electrons in a positive
ion of an isotope of R?

protons neutrons electrons ]
A p n+1 p-1
B p n+1 p+1
C p+1 n p+1
B p+1 n p-1
S5 Eng-Ol-Year Examination 2016
Chemistry (5073/01) 3k
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11 Three elements X, Y and Z have consecutive, increasing proton numbers.

If element X is a noble gas, what will be the symbol for the ion of element Z in its

compounds?
A Z*

B z*

c z

B 'z

12 In which compound does one of the atoms not achieve the eleclronic configuration 2,8?

A CF4
B CO;
C MgO
D PF;

13 Aluminium melts at 660 °C while sodium melts at 98 °C.
Which statement best.explains why aluminium has a higher melting point than sodium?
A Aluminium has a smaller atomic radius than sodium.
B Aluminium has a stronger metallic bond than sodium.
C Group | metals have low densities.

D Group | metals are soft.

S8 End-Ol-Year Examinatior 2016
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14 Four substances have the following properties

substance property
M conducts electricity only in aqueous state
N conducts electricity in both solid and molten states
0 conducts electricity in both molten and aqueous states
P does not conduct electricity in any state

What could these four substances be?

M N 0 P
A NaOH co Mg H2S04
B co H2S0;4 NaOH Mg
c H2S04 Mg NaOH co
D Mg NaOH H2504 coO

15 Which particles are responsible for the conduction of electricity in calcium chloride?
A electrons only
B eleclrons and positive ions
C negative ions
D

negative and positive ions

16 Which of the following shows the correct structure for hydrogen peroxide?
A H—O—H-O
B H—0O—O—H
¢ O—H—-O—H

D O—H—H—-O

17 Antimony oxide has the formula Sb20z while potassium dichromate has the formula K:Crz0s.
What is the formula of antimony dichromate?
A 5bCr07
B Sb.Cr,07
C  Sby(Cr:09)s

D SbiCr,0:)2

CSS End-Of-Year Examinalion 2016
Chemistry (5073/01) 35
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18 What is the ionic equation for the reaction of barium carbonate with sulfuric acid?
A COs* +2H' — COz+ H:O
B Ba? +S04*— BaS0s
C H'+0OH —H0

D There is no ionic equation for the reaction.

19 One mole of sodium sulfate, Na:SQy, Is dissolved in water.

How many moles of ions does the solution contain?

A 1
B 2
c 3
D 7

20 The reaction when steam is passed over hot coke is shown in the reaction below.
HzO +C— CO + H;
What is the total volume of gases formed from 9 g of steam?
A 12dm?
B 24dm?®
c 36dm?
D 48dm®

21 Milk of magnesia is a suspension of magnesium oxide in water and is used as a
medicine. .

What is it most likely used for?
A curing headaches

B as an antiseptic

C neutralizing stomach acids
D

soothing insect bites

€SS End-Of-Year Examination 2016
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22 A metal forms an oxide which dissolves in water.

What is the colour observed when a few drops of Universal indicator are added to the

solution?
A red

B green
C blue
D violet

23 What does the term strong acid mean in relation to nitric acid?
A Each molecule of acid produces two hydrogen ions in water.
B Itis fully ionised in an aqueous solution.
C it forms a solution of pH 1.

D It forms a solution of pH 5.

24 The following graph shows the change in pH as substance R is added to hydrochloric
acid.

F
14

pH 7

amount of R added

Which statement best explains the shape of the graph?
A R neutralises the acid to form a neutral salt.

B Ris aninsoluble salt.

C Ris asoluble base.

D Risaninsoluble carbonate.

C55 End-Of-Year Examination 2016 _
Chemistry (5073/01) 3{
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25 Which of the following gives the highest concentration of hydrogen ions?
A dissolving 1 mole of ethanoic acid in 100 cm? of water
B dissolving 1 mole of carbon dioxide gas in 100 cm?® of water
C dissolving 1 mole of hydrogen chloride in 100 cm?® of water
D

dissolving 1 mole of sulfuric acid in 100 cm® of water

10

26 Five students each dissolved an antacid tablet in 100 cm?® of water. They then titrated
25.0 cm? of their tablet solutions with dilute hydrochloric acid, using the same indicator.

The resulls are shown in the table below.

student

1

2

3

4

final reading/ cm?

245

255

24.4

246

21.4

Which statement could explain the result obtained by student 57

A The conical flask was rinsed with the tablet solution.

The conical flask was rinsed with hydrochloric acid.

B
C The burette was washed out with hydrochloric acid.
D

The pipette was washed out with the tablet solution.

CSS End-Of-Year Examination 2016
Chemisine 1507307
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27 The table below indicates which anions will form precipitates with the three metal cations

given.
metal cations anions
present carbonate | chloride sulfide key
barium v x x V= forms precipitate
cadmium \J x | x = does notform
silver N v v precipitale

A student has a solution containing dissolved salts of all three metals, namely barium,
cadmium and silver. He wishes to separate solid compounds of each metal from the
solution by filtration.

In what order must he add the anions in order to filter out a compound of each metal at
each step?

A carbonate, chloride, sulfide
B carbonate, sulfide, chloride
C chloride, carbonate, sulfide

D chloride, sulfide, carbonate

28 The most suitable method to prepare lead(ll) chloride crystals is to react hydrochloric
acid with

A lead metal.

B lead(ll) oxide.

C lead(ll) carbonate.
D

lead(ll) nitrate.

29 Which of the following shows a correct use of a noble gas?
A Neon is used in advertising lights.
B Helium is used in the extraction of iron.
C Argonis used in combustion reactions.

D Krypton is used to fill lightbulbs.

CSS End-Of-Year Examination 2016
Chermisiry (5073/01) 33
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30 Which row shows the correct order of the relative size of the following ions and atoms?

increasing size
A Li* Na* Na K
B Li* Na Na* K
c K Na* Na Li*
D K Na Na* Li*
~ END OF PAPER ~
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Candidates must answer ALL questions in the space provided in the Question Paper.
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Answer all questions in the spaces provided.

Section B [20 marks]

Answer all questions in the spaces provided.
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2
SECTION A

Answer all questions in this section in the spaces provided.
The total mark for this section is 50.

1 The diagram shows a laboratory preparation of ammonia gas.

(a)

(b)

(c)

chloride and slaked lime

dry ammonia ———
= 'rl”

mixture of ammonium

to dry ammonia
gas

Suggest the name of the chemical present in slaked lime.

......................................................................................................... 11

A student tried to dry the ammonia gas obtained using concentrated sulfuric

acid.

(i)  Explain why his attempt was unsuccessful.
............................................................................................... 1]

(ii)  Suggest another chemical to dry the ammonia gas.
................................................................................................ K}

The industrial manufacturing of ammonia is carried out using the Haber

process. In this reaction, nitrogen and hydrogen gas are mixed together to form

ammonia gas.

(i)  State the arrangement and movement of particles in the gases.
.................................................................................................. (2]

CSS End-Ol-Year Examinabon 2016
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(ii) Complete the table to show the formula and M, of the three gases.
gas formula M,
ammonia
hydrogen
nitrogen (2]
(iii) Hence, arrange the three gases in increasing rate of diffusion.
.................................................................................................. [}
(iv) 36 moles of ammonia gas were produced in the process.
Calculate the volume occupied by the gas at room temperature and
pressure.
(11
CS8S End-Of-Year Examinalion 2016
Chemistry (5073/02) 1o
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2 Silicon is an element in Group IV of the Periodic Table.

(a) Silicon has three naturally occurring isotopes. The abundance of each

isotope is given below.

(i)

(ii)

(iii)

isotope relative abundance/ %
2gj 92.2
25 47
*8j 3.1

Explain what is meant by the term ‘isotopes’.

-----------------------------------------------------------------------------------------------

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

Using the Periodic Table and #Si as reference, complete the following

table.

number of protons

number of electrons

number of neutrons

Using the information on the relative abundance of isotopes, find the

average mass of silicon, correct to 1 decimal place.

Show your working clearly.

(1

2]

€SS End-Of-Year Examinalion 2016
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(b) Silicon reacts with chlorine on heating to form silicon(lV) chloride, SiCls,
which has a simple molecular structure. 2

(i)  Suggest two physical properties of silicon(IV) chloride.

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

(i) Draw a 'dot-and-cross’ diagram for silicon(1V) chloride.
You only need to show the outer shell electrons for each atom.

(2]
(c) Silicon(iV) chloride reacts with water to form silicon(IV) oxide.
Part of the structure of silicon(lV) oxide is shown below.
key

@ silicon atom
QO oxygen atom

Predict one properly of silicon(lV) dioxide and explain your answer, in terms
of structure and bonding.

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

CSS End-Of-Year Examination 2016
Chemistry (5073/02) !
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3 Since 1850, most books have been printed on acidic paper which becomes britlle
and disintegrates over time.

Paper tends to be acidic from chemicals added to the paper to reduce absorbency
and minimize bleeding of inks. These chemicals, in the presence of moisture,
generates sulfuric acid.

Acids also form in paper by the absorption of air pollutants- mainly sulfur dioxide.
The fact that books are usually more brown and brittle along the edges than in the
centre clearly illustrates this absorption of pollutants from the air.

By treating books with diethyl zinc vapour, the acids in the paper are neutralized
and books can be preserved. Diethyl zinc contains 52.8 % of zinc, 39.0 % of carbon
and 8.20 % of hydrogen by mass.

When diethyl zinc passes through the closed books, it reacts with the small amount
of water in the paper to form zinc oxide and ethane gas, C;Hs. The zinc oxide then
neutralizes the acid in the paper.

(a) Use the dala to show that the empirical formula of diethyl zinc is ZnCasHo.

(b) Explain why poliutants like sulfur dioxide can contribute to acids forming in the
paper.

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

(c) The molecular formula of diethyl zinc is the same as the empirical formula.

Write a balanced chemical equation, with state symbols, for the reaction of
diethyl zinc with water.

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

[2

- CSS End-Of-Year Exemination 2016
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(d) The total moisture content of the book was found to be 1.2 g.

Calculate the mass of diethyl zinc vapour required to react with this quantity of
water,

2]
4 Sea salt, sodium chioride is easily obtained by evaporation of seawater.
This salt can be made in the laboratory by titration of the reagents.
(a) Name the reagents that can be used to prepare sodium chloride.
........................................................................................................... [2]

(b) Briefly explain the processes required to obfain the salt solution. In your
answer, specify the apparatus required to measure the reagents.

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

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

......................................................................................................... (4]
(c) A student suggested using the reaction of sodium and acid fo prepare the sait
as titration of the reagents will not be required.
(i) Name the gas evolved in this reaction and describe a test for the gas.
............................................................................................... [2]
(i) Explain why the student says that titration of the reagents is not
required if sodium is used.
............................................................................................... 1
CSS End-Of-Year bxaminalion 2016 )
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(iii) Give one reason why this reaction is not used to prepare .
sodium chloride.

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

............................................................................................... 1]
5 In an experiment to study the relative reactivity of halogens, chlorine is passed
through the tube containing potassium bromide and potassium jodide.
potassium bromide potassium jodide
\ Q R (black solid)
Rt 2
chlorine -—-—r—.:" m% == .
gentle heat
After a short while, coloured vapours are seen at P and Q.
(a) Identify the black solid R.
......................................................................................................... 1
(b) (i) Siatethe colours observed at P and Q.
B o R s e S e R e e S A A
s T e R RS R e S e [2]
(ii)  Explain why these coloured vapours are observed at P and Q.
................................................................................................ [2]

C5S End-Ol-Year Examinalion 2016
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6 Elements in Group Il of the Periodic Table are known as the alkaline earth metals.
They behave very similarly to those in Group |.

(a) Explain the trend of reactivity down Group 1.

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

......................................................................................................... 2]
(b) Barium, an alkaline earth metal, is stored in the same way as sodium.
(i) Howis barium stored?
.................................................................................................. [1]
(i)  What can you infer about the reactivity of barium?
.................................................................................................. [1]
(¢) Alkaline earth metals obtained the term ‘earth’ in their name because their
oxides melt at very high temperature that they remain as solids (“earths”) in
fires.
() Explain, using its structure and bonding, why oxides of Group Il elements
have a high melting point.
R R AR e e s Bt et Pt a S s My A A e A i i 2]
(i) Using barium as an example, suggest how alkaline earth metals acquired
the term "alkaline’.
.................................................................................................. [2]

CSS End-Of-Year Examination 2016
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SECTION B

Answer all questions in this section in the spaces provided.
The total mark for this section is 20.

lonisation energy is defined as the energy required to remové the most loosely held
electron from one mole of gaseous atoms to produce 1 mole of gaseous ions each

with a charge of 1+.
X(9)—X"(g) +e
Graph 7.1 shows the trend of ionisation energy.

Graph 7.1

He
25 1 : Ne
2.0 -
T Ar
jonisation Kr
energy ]
! MJ
1.0 " /‘ (3
0.5 I /00“'. V
Li Na K Rb
0 T 1] i T 1 T T

0 5 10 15 20 25 30 35
atomic number

Table 7.1 shows the atomic radius of elements in Period 2.

Table 7.1

element atomic radius/ nm
lithium 152
beryllium 1M
boron 88
carbon ' 77
nitrogen 70
oxygen 66
fluorine 64
neon 51

(a) Identify the element with the highest ionisation energy and suggest a reason
for its high ionisation energy.

CSS End-Of-Year Examinalion 2016
Chemislry (5073/02)
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(b) What trends are shown in Graph 7.1 and Table 7.17

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

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

........................................................................................................ [2]
(¢) How is the ionisation energy of an atom affected by its atomic radius in

general?

Use evidence from the information to explain your reasoning.

....................................................................................................... (3]
(d) In a chemical reaction, ionisation energy is important in order to predict

whether various atoms make covalent or ionic bonds with each other.

Use evidence from Graph 7.1 to help explain how ionisation energy can help

predict whether atoms make covalent or ionic bonds with each other.

........................................................................................................ [4]

CSS End-Of-Year Examinalion 2016 Lo ==
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The use of invisible ink is one of the ways to hide secret messages.
The idea behind the design of invisible inks is a fairly simple one. All itrequires is a
colourless substance that produces a coloured product when a ‘revealer” is
applied.
(a) Phenolphthalein, an acid-base indicator, which is colourless in solutions with
pH less than 10 and pink in solutions with pH above 10 is a suitable candidate
for making an invisible ink.
(i) Suggest a suitable revealer for the invisible ink made of
phenolphthalein.
1
(ii) The revealed message was left in the open to dry. After a few days, it
was noticed that the ink started to fade.
Explain what could have happened.
[2]
(b) A student has been tasked to design a new invisible ink and its revealer.
He found the following chemicals in the laboratory:
dilute sulfuric acid calcium carbonate copper(ll).oxide
sodium hydroxide blue litmus solution | chromium(lll) carbonate
lead(ll} nitrate potassium iodide barium nitrate
(i) Complete the following table to show two pairs of chemicals that could
act as the invisible ink and the revealer. Explain why these pairs of
chemicals are chosen. .
e invisible ink revealer reason for choice
number
hydrochloric jron(ll) iron()l} chloride which is
€.g. acid hyroxide green in colour is formed.
1
2
(4]
CSS End-OF-Year Examinaton 2016 '
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(i) Write a balanced chemical equation for the reaction between one of the
invisible ink and revealer selected in (b)i). d &

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

~ END OF PAPER ~
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Chemislry (5073/02)




Answer Scheme for End of Year Examinations 2016
Sec 3 Express Pure Chemistry (5073)

Paper 1 (30 marks)

1 B [ B (21 C
2 c |12 D |22 D
3 B [13 B [23 B
4 B |14 C |24 D
5 C |15 D |25 D
6 A |16 B [26 B
7 c |17 C |27 D
8 A 118 D |28 D
19 A |19 C |29 A
| 10 A |20 B |30 A
Paper 2: Section A (50marks)
No Answer Mark
1a Calcium hydroxide/oxide. 1
1b (i) | Ammonia is a basic gas/akaline gas and will be 1
neutralised by sulfuric acid.
1b (ii) | Calcium oxide/Calcium chloride 1
1c (i) | They are arranged randomly and far apart and 1
move rapidly in all directions. 1
1c (i) gas formula M,
ammonia NH; 17 1 mark for correct
hydrogen Hz 2 formula
— 1 mark for correct
nitrogen N2 28 Mr
1c (iii) | Nitrogen, ammonia, hydrogen 1
1d 864 dm? - 1 (no marks if
nofwrong units)
Total 9 marks
2a (i) | Atoms of the same element with the 1
same number of protons but different number of 1
neutrons.
2a(ii) |p=14,n=14,e=14 : 1
2a (iii) | (0.922x28)+(0.047x29)+(0.031x30)=28.1 1 mark for working
1 mark for correct
answer
2b(i) | Low melting and boiling point/Does not conduct 1
electricity in any state/Insoluble in water 1

b



2b(ii)

2c

Hard/High melting and boiling point. Because it has a
giant molecutar structure and a lot of energy is needed

to overcome the strong covalent bonds holding the
atoms together.

OR
Does not conduct electricity in any states. All
valence electrons of silicon are used for bonding.
There is no free electrons to camry the charge.

1- correct bonding
1- correct number
of electrons
shared

1

1

OR
1
1

Total 11 marks

3a

3b

3c

3d

Zn C H

% 52.8 39.0 8.2

Ar 65 12 1

No. of mol 0.812 3.25 8.2

Simplest ratio | 1 4 10

Empirical formula: ZnCsHqo

Sulfur dioxide is a non-metal oxide. Hence it is acidic.

ZnCyHio () + HzO (I) — ZnO (s) + 2C2Hs (g)

Number of mol of water = 1-2/, o =0.06667

No. of mol of diethyl zinc = 0.0667
Mass = 0.0667%(65+48+10)=8.20 g

4a

4b

4cii

Sodium hydroxideléadfum carbonate
Hydrochloric acid

Fill up the burette with sodium carbonate/sodium
hydroxide OR hydrochloric acid

Pipette 25 cm? of dilute hydrochloric acid OR sodium
carbonate/sodium hydroxide inla a conical flask.

Add a suitable indicator and titrate till the indicator
changes colour.

Repeat the experiment without the indicator.

Hydrogen gas.
The gas should extinguish a lighted splint with a pop
sound.

Sodium is a solid reagent, it will remain undissolved

1

1- balanced
1- state symbols

1

1

Total 7 marks

when added in excess.

Sodium is a highly reactive metal and the reaction

1
1

1




would be too vigourouslexglosive.

Aciii 1
Total 10 marks
5a jodine 1
5bi A reddish brown vapour is observed at P. 1
A purple vapour is observed at Q. 1
5bii Since chlorine is more reactive than bromine, it will 1- state reactivity
displace bromine from potassium bromide, resulting in
bromine produced at P. Bromine then displaces 1- explaining
jodine from potassium iodide to form iodine, resulting products are as a
in a purple vapour at Q. result of
displacement.
Total 5 marks
6a Reactivity increases down Group IR 1
' Since atomic radius increases down Group I, it 1
becomes easier to lose their valence electrons, hence
reactivity increases.
6bi They are stored under oil. 1
6bii Barium is very reactive. 1
6ci Group 1l oxides are ionic compounds and they have a
giant ionic latfice structure. Melting involves 1
overcoming the electrostatic force of 1
attraction between oppositely charged ions. Hence a
lot of heat energy is required.
6cii Barium reacts with water to form barium hydroxide and 1
hydrogen gas.
Since barium hydroxide is a soluble base, an alkaline 1
solution is formed.
Total 8 marks

M




Paper 2: Section B (20marks)

No Answer Mark
7a Helium 1
It is a noble gas/has a stable electronic 6|
confiquration/full valence shell. Hence a lot of energy
is required to remove an electron from it.
7b Graph 7.1 shows that ionisation energy increase 1
across a period
while graph 7.2 shows atomic radius decrease across 1
a period.
Many students tried to write the frend across the table
and the graph. But that is for 7¢. 1
7c In general, the larger the atomic radius, the lower the 1 (use info.)
ionisation energy.
For example, lithium has the largest atomic radius of 1
Period 2 but the [owest onisation energy.
This is because the larger the atomic radius, the
further the valence electron from the nucleus, hence
less energy is required to remove the valence
electron.
7d lonic compounds are formed by transfer of electrons 1 (define what are
while covalent compounds are formed by sharing of ionic/covalent
electrons. OR lonic compounds are formed between a bonds)
metal and non-metal while covalent compounds are
formed between 2 non-metals.
Metals tend to have a lower ionisation energy than the | 1 (metals have low
non-metals. IE)
Hence it requires less energy for the metal to lose its 1 (explain how |E
electron to the non-metal, forming ionic compounds. is important to
electron
transfer/sharing)
While between 2 non-metals they tend to have high 1 (non-metals
ionisation energies hence, a lot of energy is required have higher IE)
for it to form jons. Hence they tend to share electrons.
Total 11 marks
8a (i) | Sodium hydroxide/Potassium hydroxide 1
Or any other strong alkali.
8a (ii) | The revealer may have been neutralized by carbon 1
dioxide present in the air.
Hence the pH was lowered and the colour is not as 1
strong.
8bi ink — ' reason for Any 2 options.
- invisible ink revealer Eholen 2 marks each.
1 mark for correct

revealer and

i — -




8bii

Dilute sulfuric
acid

Blue Litmus
solution

Acid will turn
blue litmus
red.

Dilute sulfuric
acid

Copper(ll)
oxide

They react to
form the blue
copper(ll)
sulfate

Potassium
jodide

Lead(lf)
nitrate

The yellow
lead iodide is
formed

Dilute sulfuric
acid

Chromium(l!
) carbonate

Chromium
sulfate is
formed.
Chromium is
a transition
meftal, hence
chromijum
carbonate is
coloured.

H2S04 +Cu0O - CuSO0s+ H:0

OR

2K1 + Pb(NOg)z -> Pbl; + 2KNO3
OR

3H2S04 +Cr{COs)s > Cra(SOa)s + 3H;0 + 3CO,

invisible ink.

1 mark for correct
explanation.
Colour of products
is required for
litmus ONLY.

No marks if
revealer and ink
are incorrect.

Total for qns: 4

1- correct formula
1- balanced

Total 9 marks






