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Q. Match List-I with List-II and select the correct answer using the code 
given below the Lists:                                   [2019-II]

List I                                                       List II

(Compound/Molecule)          (Shape of Molecule)

(a)  CH3F                                     1.  Trigonal planar                                                               
(b)  HCHO                                   2.  Tetrahedral
(c)  HCN                                       3.  Trigonal  pyramidal                          
(d) NH3                                                              4. Linear

 CODES :-
 A B C D
(a)    2 4 1 3
(b)   2 1 4 3
(c)    3 4 1 2

(d)    3 1 4 2



Answer. (b)







Q.  Very small insoluble particles in a liquid may be separated from it by 
using            [2019-I]
(a) crystallization 
(b) fractional distillation 
(c) centrifugation 
(d) decantation



• Answer. (c)
• Centrifugation is a method used to separate 

insoluble solids from a liquid. 
• Crystallization: A process where a dissolved 

substance forms solid crystals as it cools or 
evaporates.

• Fractional Distillation: A method to separate 
mixtures based on differences in boiling points 
using a distillation column.

• Centrifugation: A technique that separates 
components of a mixture by spinning them at high 
speeds to create a density gradient.

• Decantation: The process of gently pouring off a 
liquid from a settled solid or another liquid to 
separate them.





Q.   Which one of the following elements cannot be detected by 
"Lassaigne's test"?                               [2019-I]
(a) I 

(b) CI 

(c) S 

(d) F



• Answer. (d) 
• Fluorine does not give Lassaigne’s test because it does not 

form Precipitate like other halogens (chlorine, Bromine, 
Iodine).

• Lassaigne’s test is a qualitative analytical method used to 
detect the presence of nitrogen, sulfur, and halogens in 
organic compounds.

• What Is the Lassaigne’s Test?
• Nitrogen, sulphur, and halogens present in organic 

compounds are detected by Lassaigne’s test. Here, a small 
piece of Na metal is heated in a fusion tube with the organic 
compound. 

• The principle is that, in doing so, Na converts all the elements 
present into ionic form.

• Na + C + N → NaCN
• 2Na + S → Na2S
• Na + X → NaX ( X= Cl, Br, or I)
• The formed ionic salts are extracted from the fused mass by 

boiling it with distilled water. This is called sodium fusion 





Q   In which of the following functional group isomerism is not possible?                                    
[2019-I]

(a) Alcohols 

(b) Aldehydes

(c) Alkyl halides 

(d) Cyanides



• Answer. (c)
• Alkyl halides do not exhibit functional 

isomerism because there is only one way to 
attach a halogen to a carbon chain—via a 
single bond. Halogens cannot form multiple 
bonds to carbon in typical organic compounds. 

• In contrast, functional isomers can occur in 
alcohols and ethers; aldehydes and ketones; 
and cyanides and isocyanides, as these groups 
have more varied bonding possibilities.





Functional isomerism is a type of isomerism in organic chemistry 
where compounds have the same molecular formula but differ in the 
functional groups they contain. This results in different chemical 
properties and reactivities for each isomer. Here’s a breakdown of 
functional isomerism:
Key Points of Functional Isomerism:
1.Different Functional Groups: Functional isomers have different 
functional groups. For example, alcohols and ethers are functional 
isomers. Both groups may have the same molecular formula, but 
the presence of different functional groups (hydroxyl group in 
alcohols and an ether group in ethers) results in different chemical 
properties.
2.Example of Functional Isomers:

1. Alcohol and Ether: C₄H₁₀O can represent both an alcohol 
(butanol) and an ether (dimethyl ether).

1.Butanol: CH₃(CH₂)₃OH
2.Dimethyl Ether: CH₃OCH₃

2. Aldehyde and Ketone: C₃H₆O can represent both an aldehyde 
(propanal) and a ketone (acetone).

1.Propanal: CH₃CH₂CHO
2.Acetone: (CH₃)₂CO



3. Different Chemical Properties: Because functional 
isomers have different functional groups, they often 
exhibit different reactivities and physical properties, 
such as boiling points, solubility, and reactivity with 
other chemicals.

4. Structural Formulas: Drawing the structural formulas 
helps in visualizing the difference between functional 
isomers. Each isomer will have a distinct structure due 
to the different functional groups present.





Q. Which one of the following statements is not 
correct?         [2019-I]

a) Fishcher projection represents the molecule in 
an eclipsed conformation.

b) Newman projection can be represented in an 
eclipsed, staggered and skew conformations.

c) Fischer projection of the molecule is its most 
stable conformation.

d) In Sawhorse projections, the lines are inclined 
at an angle of 120° to each other.



• Answer  (c) 
• The most stable conformation of a 

molecule is in the form of a Newman 
Projection.

• A Newman projection is a way to 
visualize the spatial arrangement of 
atoms in a molecule, particularly 
useful for analyzing conformations of 
alkanes. 

• It depicts the molecule as viewed along 
a specific carbon-carbon bond.









Q.  The monomer / monomers used for the synthesis of Nylon 6 is / are                                                        
[2019-I]

(a)  hexamethylenediamine and adipic acid
(b)  caprolactam
(c)   urea and formaldehyde
(d)   phenol and formaldehyde



• Answer.  (b) 
• Nylon 6 is made from only one kind of 

monomer, called caprolactam.



Q. The PCl5 molecule has trigonal bipyramidal structure.

Therefore, the hybridization of p orbitals should be       [2019-I]

(a) Sp2

(b) sp3 

(c) dsp2 

(d) dsp3



• Answer.  (d)

• In PCl₅, the phosphorus atom undergoes sp³d hybridization. 

• This involves the mixing of one s orbital, three p orbitals, and one d 
orbital from the phosphorus atom to form five sp³d hybrid orbitals.







Atoms of any element consist of sub atomic species, like 
electrons, protons, and neutrons. Protons and neutrons are 
found in the nucleus of an atom. While electrons are found 
in the sub shells of atoms, that consist of orbitals. 
Each orbital contains 2 electrons which is denoted by a 
letter of the sub – shell and a number that represents its 
energy level.
There are 4 types of sub – shells that consist of a particular 
number of orbitals in which electrons are placed in pairs. 
The 4 sub – shells that have orbitals are s, p, d, and f.
s orbital is called as sharp. It has a spherical orientation in 
space near the nucleus of an atom. s orbitals consist of 
various numbers like 1s, 2s, 3s, etc. An s orbital can 
accommodate a maximum of 2 electrons in its orbital.
p orbital is called as principle. 



After the filling of s orbital the electron goes to the p orbital. There 
are 3 types of p orbitals, px, py and pz, these 3 accommodates 2 
electrons each, hence the maximum electrons that are placed in p 
orbital is 6. 
Atoms of any element consist of sub atomic species, like electrons, 
protons, and neutrons. Protons and neutrons are found in the 
nucleus of an atom. While electrons are found in the sub shells of 
atoms, that consist of orbitals. Each orbital contains 2 electrons 
which is denoted by a letter of the sub – shell and a number that 
represents its energy level.
There are 4 types of sub – shells that consist of a particular 
number of orbitals in which electrons are placed in pairs. The 4 sub 
– shells that have orbitals are s, p, d, and f.
s orbital is called as sharp. It has a spherical orientation in space 
near the nucleus of an atom. s orbitals consist of various numbers 
like 1s, 2s, 3s, etc. An s orbital can accommodate a maximum of 2 
electrons in its orbital.
p orbital is called as principle. After the filling of s orbital the 
electron goes to the p orbital. 



There are 3 types of p orbitals, px, py and pz, these 
3 accommodates 2 electrons each, hence the 
maximum electrons that are placed in p orbital is 6.
d orbital is called diffused. It is the higher level 

orbital. It has 5 types, dxy, dxz, dyz, dx2−y2dx2−y2, 

and dz2dz2, that consist of 2 electrons each and 

hence they contain a maximum 10 electrons.
f orbital is the fundamental orbital of a higher energy 
level. There are 7 types of f orbitals that 
accommodate 2 electrons each, and thus 14 
electrons are the maximum number placed in f 
orbital.
Hence, s, p, d, f orbital in any atom is the place where 
electrons are placed. The orbitals are of varied energy 
levels that are denoted by numbers and letters, s, p, 
d, f. 



Q. Which one of the following is monatomic?              [2019-II]

(a) Hydrogen 

(b) Sulphur

(c) Phosphorus 

(d) Helium



• Answer.  (d)
• The noble gases—helium, neon, argon, krypton, xenon, and radon—are 

monatomic gases at STP. 
• Helium, like the other noble gases, has a filled outer electron shell.
• Helium is a monatomic gas, meaning it consists of single, uncombined 

atoms. In contrast, hydrogen (H₂), sulfur (S₈), and phosphorus (P₄) 
typically exist as molecules or polyatomic forms.



Q.  In graphite, each carbon atom is bonded to three other carbon atoms                                                      
[2019-II]
(a)  forming a three-dimensional structure
(b)  in the same plane giving a hexagonal array
(c)  in the same plane giving a square array
(d)  in the same plane giving a pentagonal array



• Answer.  (b)
• In graphite, each carbon atom forms three bonds with other carbon 

atoms in the same plane, creating a hexagonal pattern. 



Q.    Employing Chromatography, one cannot separate                                                            
[2019-II]

(a)  radio-isotopes
(b)  colours from a dye
(c)  pigments from a natural colour
(d)  drugs from blood



• Answer.  (a)
• Since isotopes of the same element have the same chemical properties, 

they can't be separated using chemical methods. 
• Instead, they are distinguished by mass-based methods like mass 

spectrometry.









Q.  Consider the following statement:                         [2019-II]            
"Atomic number of an element is a more fundamental property 

than its atomic mass." Who among the following scientists 
has made the above statement ?

(a) Dmitri Mendeleev 

(b) Henry Moseley

(c) J.J. Thomson 
(d) Ernest Rutherford



• Answer.  (b)
• Moseley's law advanced atomic, nuclear, and 

quantum physics by offering experimental 
support for Niels Bohr's theory beyond the 
hydrogen atom spectrum. 

• It refined Rutherford's and van den Broek's 
model, which posits that an atom's nucleus 
contains a number of positive charges equal to 
its atomic number. 

• This model remains widely accepted today.



•Dmitri Mendeleev: Developed the Periodic Table 

of Elements, organizing them by increasing atomic 

mass and predicting undiscovered elements.

•Henry Moseley: Revised the Periodic Table by 

arranging elements according to atomic number, 

which resolved inconsistencies in Mendeleev's 

table.

•J.J. Thomson: Discovered the electron and 

proposed the "plum pudding" model of the atom, 

where electrons are embedded in a positively 

charged sphere.

•Ernest Rutherford: Conducted the gold foil 

experiment, leading to the discovery of the atomic 

nucleus and the development of the Rutherford 

model of the atom.



Q.   Rate of evaporation increases with      [2019-II]

(a)   an increase of surface area
(b)   an increase in humidity
(c)    a decrease in wind speed
(d)   a decrease of temperature



• Answer.  (a)
• Evaporation is the process where water 

turns from a liquid into a gas or vapor, 
reentering the water cycle as atmospheric 
water vapor. 

• The rate of evaporation is influenced by: 
Temperature: Higher temperatures 
increase the rate of evaporation.

• Surface Area: A larger surface area 
speeds up evaporation.

• Humidity: Higher humidity levels reduce 
the rate of evaporation.





Q.   Consider the following statements about mixture :  [2019-II]

1.  A substance can be separated into other kinds of matter by any 
physical process.

2.  Dissolved sodium chloride can be separated from water by the 
physical process of evaporation.

Which of the statements given above is/are correct ?

(a) 1 only 

(b) 2 only

(c) Both 1 and 2   

(d) Neither 1 nor 2



• Answer. (b)
• In chemistry, a mixture consists of two or 

more substances combined physically, 
without chemical changes. 

• These substances, which retain their 
individual properties, can form solutions, 
suspensions, or colloids. 

• Mixtures arise from blending elements or 
compounds, and their physical properties, 
like melting points, can differ from those of 
the individual components. 

• They can often be separated by physical 
methods.









Q.  Which one of the following statements is not correct ?    [2019-II]

(a) Elements are defined by the number of protons they possess.

(b) Isobars are atoms having the same atomic number but different mass 
number.

(c)  The mass number of an atom is equal to the number of nucleons in its 
nucleus.

(d)  Valency is the combining capacity of an atom.







• Answer.  (b)
• A chemical element consists of atoms 

with the same number of protons in their 
nuclei. 

• For instance, oxygen has 8 protons. 
• There are 118 known elements.
• An atom, the smallest unit of matter for a 

chemical element, comprises a nucleus 
(with protons and neutrons) and orbiting 
electrons.

• Isobars are atoms of different elements 
with the same number of nucleons 
(protons plus neutrons) but different 
atomic numbers. 

• Examples include 40S, 40Cl, 40Ar, 40K, 
and 40Ca.



Q.  Rutherford's alpha particle scattering experiment on thin gold foil 
was responsible for the discovery of            [2019-II]

(a) electron 

(b) proton

(c) atomic nucleus 

(d) neutron



• Ans (c)
•  In 1911, Rutherford challenged 

Thomson's model with his gold foil 
experiment, which revealed that the atom 
has a small, dense nucleus. 

• Using alpha particles as probes, 
Rutherford found that while most particles 
passed through the gold foil, some were 
deflected. 

• This led him to propose a new model 
where the atom consists of a central, 
highly charged region surrounded by 
orbiting electrons, though he did not use 
the term "nucleus" in his paper.





Q. Soap solution used for cleaning purpose appears 
cloudy. This is due to the fact that soap micelles can

(a) refract light
(b) scatter light
(c) diffract light
(d) polarize light



• Ans B
• They are very large and hence can scatter light.

•Refract Light: Change the direction of light as it 

passes through different media due to a change in its 

speed.

•Scatter Light: Redirect light in multiple directions 

when it interacts with small particles or irregularities in 

a medium.

•Diffract Light: Bend light around obstacles or 

through openings, causing the light waves to spread 

out.

•Polarize Light: Restrict light waves to oscillate in a 

single plane, typically achieved using polarizing filters.







CDS  2020 (1 and 2)  
PYQs

Chemistry



Q. The elements of which of the following pairs are isobars?                                
[2020-I]

(a) 1H1 and 1H3 

(b) 1H1 and 1H2

(c) 6C12 and 6C14  

 (d) 18Ar40 and  20Ca40



• Answer (d) 
• Isobars are atoms of different elements that 

have the same atomic mass but different 
atomic numbers, meaning they possess the 
same number of nucleons. 

• Among the given examples, Ca (calcium) has 
the same atomic mass.



(a) 1H1 and 1H3

Incorrect: These are isotopes, not isobars, 
because they have the same atomic number 
(1) but different mass numbers (1 and 3).
(b) 1H1 and 1H2

Incorrect: These are also isotopes because 
they have the same atomic number (1) but 
different mass numbers (1 and 2).
(c) 6C12 and 6C14  
Incorrect: These are isotopes of carbon, 
having the same atomic number (6) but 
different mass numbers (12 and 14).
(d) 18Ar40 and  20Ca40

Correct: These are isobars because they 
have the same mass number (40) but 
different atomic numbers (18 for Argon and 
20 for Calcium).





Q. Which one of the following chemical reactions is not feasible?                                
[2020-I]

(a)    Fe + CuSO4 →FeSO4 + Cu
(b)    Zn + CuSO4 → ZnSO4 + Cu
(c)    Cu + PbCl2 → CuCl2 + Pb
(d)    Mg + CuSO4 → MgSO4 + Cu



Answer.  (c) 
(a) Fe + CuSO₄ → FeSO₄ + Cu
Explanation: Iron (Fe) is more reactive than copper 
(Cu), so it can displace copper from copper sulfate 
(CuSO₄). This reaction is feasible.
(b) Zn + CuSO₄ → ZnSO₄ + Cu
Explanation: Zinc (Zn) is more reactive than copper 
(Cu), so it can displace copper from copper sulfate 
(CuSO₄). This reaction is feasible.
(c) Cu + PbCl₂ → CuCl₂ + Pb
Explanation: Copper (Cu) is less reactive than lead 
(Pb), so it cannot displace lead from lead chloride 
(PbCl₂). This reaction is not feasible.
(d) Mg + CuSO₄ → MgSO₄ + Cu
Explanation: Magnesium (Mg) is more reactive than 
copper (Cu), so it can displace copper from copper 
sulfate (CuSO₄). This reaction is feasible.







Q.  A solution having pH equal to zero is known as      [2020-I]

(a)    highly alkaline solution

(b)    highly acidic solution

(c)    weakly acidic solution

(d)    neutral solution



Answer.  (b) Highly acidic solution
(a) Highly alkaline solution
Explanation: Alkaline (or basic) solutions have a pH 
greater than 7. A pH of 0 is extremely low, so this 
option is incorrect.
(b) Highly acidic solution
Explanation: The pH scale ranges from 0 to 14, with 0 
being the most acidic. A pH of 0 indicates a very high 
concentration of hydrogen ions (H⁺), making the 
solution highly acidic. This option is correct.
(c) Weakly acidic solution
Explanation: Weakly acidic solutions have a pH 
slightly below 7. A pH of 0 indicates a strong acid, not 
a weak one, so this option is incorrect.
(d) Neutral solution
Explanation: A neutral solution has a pH of 7. Since 
the pH in question is 0, this option is incorrect.

• pH = −log [H+]





Q. Match List-I with List-II and select the correct answer using the 

code given below the Lists :            [2020-I]

List-I                                                  List-II                                                       

(Compound)                                    (Use)

A.    Boric acid                        1. Antiseptic

B.    Citric acid                        2. Food preservative 

C.   Magnesium hydroxide    3. Antacid

D.    Acetic acid                       4. Pickle 

Codes: 

       A  B   C   D             A  B   C   D

(a) 1   2    3    4       (b) 1   3    2    4

(c)  4    3    2    1      (d) 4    2    3    1



• Answer A

• Boric acid is used as an antiseptic.

• Citric acid is widely used as a food 

preservative.

• Magnesium hydroxide is used as an antacid.

• Acetic acid is used in pickles.

• Therefore, the correct matching is:

• A: 1

B: 2

C: 3

D: 4

• The corresponding code is:

• (a) 1 2 3 4





Q. When air is blown from mouth into a test tube containing limewater, 

the limewater turns milky. This is due to the presence of                                                               

[2020-I]

(a) water vapor

 (b) oxygen

(c) carbon dioxide 

(d) carbon monoxide



Answer C

(a) Water vapour
Explanation: Water vapour does not cause limewater 
to turn milky. It has no effect on the solution. This option 
is incorrect.
(b) Oxygen
Explanation: Oxygen does not react with limewater to 
produce a milky appearance. This option is incorrect.
(c) Carbon dioxide
Explanation: Carbon dioxide (CO₂) reacts with 
limewater (calcium hydroxide) to form calcium 
carbonate, which is insoluble and appears as a milky 
precipitate. This option is correct
Ca(OH)2+CO2→CaCO3(solid)+H2O.
(d) Carbon monoxide
Explanation: Carbon monoxide does not react with 
limewater to produce a milky appearance. This option is 
incorrect.





Q. Silver articles become black after some time when 

exposed to air because                                                                            

[2020-I]

(a)  silver gets oxidized to silver oxide

(b)  silver reacts with moist carbon dioxide in the air 

to form silver carbonate

(c)  silver reacts with sulphur in the air to form a 

coating of silver sulphide

(d)  silver reacts with nitrogen oxides in the air to 

form silver nitrate





Answer C

(a) Silver gets oxidized to silver oxide
Incorrect: Silver oxide does not form easily just by 
exposure to air.
(b) Silver reacts with moist carbon dioxide in the 
air to form silver carbonate
Incorrect: Silver carbonate isn't responsible for the 
black tarnish.
(c) Silver reacts with sulphur in the air to form a 
coating of silver sulphide
Correct: Silver reacts with sulfur in the air to form 
black silver sulfide, causing tarnish.
(d) Silver reacts with nitrogen oxides in the air to 
form silver nitrate
Incorrect: Silver nitrate forms in different conditions, 
not from air exposure.
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Q. A mixture of sodium chloride (salt) and ammonium chloride 

can be separated by

(a) sublimation

(b) filtration

(c) chromatography

(d) distillation



• Answer :- (A)

• Ammonium chloride sublimates (changes from 

solid to gas) upon heating, while sodium 

chloride remains solid.

• Filtration: This method separates based on 

particle size and won't work because both 

sodium chloride and ammonium chloride are in 

solid form and have similar sizes.

• Chromatography: This method is used for 

separating substances based on their different 

affinities to a stationary phase and a mobile 

phase. 

• It is not typically used for separating salts.

• Distillation: This method separates based on 

differences in boiling points, which is not 

applicable here because both substances are 

solid and not in a liquid state at normal 

conditions.





Sublimation
Definition: Sublimation is a process where a 
substance transitions directly from a solid to a 
gas phase without passing through a liquid 
phase.
Use in Separation:
•Application: Sublimation is used to separate a 
sublimable substance from a mixture. For 
example, in the purification of iodine or dry ice, 
or separating a solid like ammonium chloride 
from a non-sublimable solid.
•Procedure: The mixture is heated, causing the 
sublimable substance to vaporize. The gas is 
then cooled and condensed back into a solid, 
leaving behind other non-sublimable 
components.



Filtration
Definition: Filtration is a mechanical or physical 
process used to separate solids from liquids or 
gases using a filter medium that allows only the 
fluid to pass through.
Use in Separation:
•Application: Filtration is commonly used to 
separate solid particles from liquids or gases. 
For example, separating sand from water or 
coffee grounds from brewed coffee.
•Procedure: A mixture is poured through a filter 
paper or membrane. The solid particles are 
trapped by the filter, while the liquid or gas 
passes through.



Chromatography
Definition: Chromatography is a technique used to separate 
components of a mixture based on their different affinities for a 
stationary phase and a mobile phase.
Types:
•Paper Chromatography: Uses a piece of paper as the stationary 
phase and a solvent as the mobile phase. It is often used for 
separating pigments in inks or dyes.
•Thin-Layer Chromatography (TLC): Uses a thin layer of adsorbent 
material (e.g., silica gel) on a plate. It’s used in organic chemistry for 
separating and analyzing compounds.
•Column Chromatography: Uses a column packed with a stationary 
phase (e.g., silica or alumina) through which the mixture is passed. 
Components are separated based on their differential affinities for the 
stationary phase.
Use in Separation:
•Application: Chromatography is used in various fields, including 
chemistry, biology, and environmental science, for separating and 
analyzing mixtures of substances. For example, separating complex 
mixtures of chemicals or purifying compounds.



Distillation
Definition: Distillation is a process that separates 
components of a liquid mixture based on differences in 
their boiling points.
Types:
•Simple Distillation: Used to separate a liquid from a 
mixture based on boiling point differences. Ideal for 
separating liquids with significantly different boiling points.
•Fractional Distillation: Used for separating a mixture of 
liquids with closer boiling points. It involves a fractionating 
column to provide multiple condensation and vaporization 
steps.
Use in Separation:
•Application: Distillation is commonly used in chemical 
laboratories and industries to purify liquids, such as 
separating alcohol from a fermented mixture or desalting 
seawater.
•Procedure: The mixture is heated, and the component 
with the lower boiling point evaporates first. The vapor is 
then condensed back into a liquid and collected 
separately.



Q. Symbol of element was introduced by

(a) John Dalton

(b) Antoine Lavoisier

(c) Jons Jacob Berzelius

(d) Robert Boyle



Answer :- (C)

(a) John Dalton: Proposed atomic theory but did not introduce 

element symbols.

(b) Antoine Lavoisier: Developed chemical nomenclature but 

did not create element symbols.

(c) Jons Jacob Berzelius: Introduced the modern system of 

element symbols.

(d) Robert Boyle: Known for Boyle’s Law, not element 

symbols.

So, the correct answer is (c) Jons Jacob Berzelius.







Q. Identify the correct pair of elements among the

following which are liquid at room temperature and

standard pressure.

(a) Bromine and fluorine

(b) Mercury and rubidium

(c) Bromine and thallium

(d) Bromine and mercury



Answer :- (D)

Bromine and mercury

Bromine (Br): A reddish-brown liquid at room 

temperature.

Mercury (Hg): A silvery liquid metal at room 

temperature.

The other options are incorrect because:

(a) Bromine and fluorine: Fluorine is a gas at 

room temperature.

(b) Mercury and rubidium: Rubidium is a 

solid at room temperature.

(c) Bromine and thallium: Thallium is a solid 

at room temperature.





Q. Which one of the following oxides shows both acidic 

and basic behaviour?

(a) Zinc oxide

(b) Copper oxide

(c) Magnesium oxide

(d) Calcium oxide



• Answer :- (A)

• Zinc oxide

• Zinc oxide is an amphoteric oxide, meaning it can react 

with both acids and bases. 

• The other options are:

• (b) Copper oxide: Generally behaves as a basic oxide.

• (c) Magnesium oxide: Typically behaves as a basic oxide.

• (d) Calcium oxide: Also behaves as a basic oxide.





Q. The radioactive isotope of hydrogen is

(a) protium

(b) deuterium

(c) tritium

(d) hydronium



• Answer :- (C)

• The radioactive isotope of hydrogen is:

• (c) Tritium

• Tritium is a radioactive isotope of 

hydrogen, while protium and deuterium 

are non-radioactive isotopes, and 

hydronium is a molecule rather than an 

isotope.





Q. Which one of the following is used for storing biological

tissues?

(a) Liquid nitrogen

(b) Liquid helium

(c) Liquid argon

(d) Liquid bromine



• Answer :- (A)
(a) Liquid nitrogen
Correct: Liquid nitrogen is commonly used to store 
biological tissues because it provides extremely low 
temperatures (-196°C) that preserve the tissues 
without causing damage.
(b) Liquid helium
Incorrect: Liquid helium is used for cooling in 
applications like MRI machines.
(c) Liquid Argon: Used as an inert shielding gas in 
welding and in the production of semiconductor 
materials.
(d) Liquid Bromine: Employed in the production of 
flame retardants and as a disinfectant in water 
treatment.





Q. Which one of the following does not form oxide on

reaction with oxygen?

(a) Magnesium

(b) Lead

(c) Tin

(d) Silver



Answer :- (D)

(a) Magnesium
Incorrect: Magnesium reacts readily with oxygen 
to form magnesium oxide (MgO).
(b) Lead
Incorrect: Lead reacts with oxygen to form lead 
oxide (PbO or PbO₂).
(c) Tin
Incorrect: Tin reacts with oxygen to form tin oxide 
(SnO or SnO₂).
(d) Silver
Correct: Silver does not readily form an oxide with 
oxygen under normal conditions. Instead, it forms 
a tarnish (silver sulfide) in the presence of sulfur 
compounds in the air.



Q. The valency of phosphorus is

(a) 2,3

(b) 3,4

(c) 4,5

(d) 3,5



Answer :- (D)

Phosphorus commonly exhibits a valency of 3 in compounds 

like phosphorus trichloride (PCl₃) and a valency of 5 in 

compounds like phosphorus pentachloride (PCl₅).



Q. Lead nitrate on heating gives

(a) PbO2 and NO2

(b) PbO and NO2

(c) PbO and NO

(d) PbO2 and NO



• Answer :- (B)

• When lead nitrate is heated, it decomposes to give:

• (b) PbO and NO₂

• The decomposition reaction is:

• 2Pb(NO3)2→2PbO+4NO2+O2



Safety and Environmental Concerns
•Toxicity: Lead nitrate is toxic and poses significant 
health risks, including lead poisoning. It can affect 
various body systems, particularly the nervous and 
cardiovascular systems.
•Regulations: Due to its toxicity, the use of lead 
nitrate is heavily regulated in many countries. It is 
important to handle it with proper safety precautions, 
including using personal protective equipment and 
working in well-ventilated areas.
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Q. Which one of the following substances do silver 

articles react with, that makes the silver articles black ?

(a) Sulphur

(b) Oxygen

(c) Carbon dioxide

(d) Phosphorus



• Answer :- (A)

• Silver articles turn black due to a reaction with sulphur. 
The black tarnish is primarily silver sulfide (Ag₂S), which 
forms when silver reacts with sulfur compounds in the air. 

• Sulphur: Silver reacts with sulphur to form silver sulphide 

(Ag₂S), which causes tarnishing on silver objects.

• 2Ag+S→Ag2S

• Oxygen: Silver does not react significantly with oxygen 

under normal conditions, as it is relatively stable and 

resistant to oxidation.

• Carbon Dioxide: Silver does not react with carbon dioxide 

under normal conditions.

• Phosphorus: Silver does not react with phosphorus under 

standard conditions. However, silver compounds can be 

affected by phosphorus in more complex chemical 

environments.



Q. Which one of the following metals is kept immersed in 

Kerosene oil to protect it and to prevent accidental fire ?

(a) Calcium

(b) Sodium

(c) Vanadium

(d) Magnesium



• Answer :- (B)

• The metal that is kept immersed in kerosene oil to protect it and prevent 
accidental fires is sodium. 

• Sodium reacts violently with water and can even catch fire when exposed to 
air, so it's stored under kerosene to prevent such reactions.

1.Calcium: Reacts with water and air but is not typically kept in kerosene.
2.Sodium: Highly reactive with water and air, so it is stored under kerosene oil 
to prevent contact with moisture and air, reducing the risk of fire and 
explosions.
3.Vanadium: Not highly reactive and does not require storage in kerosene.
4.Magnesium: Reacts with water but is usually stored dry or in specialized 
containers rather than kerosene.
Sodium's high reactivity makes kerosene an essential protective medium for 
safe handling and storage.





Q. A solution contains 20 g of solute in 180 g of solvent. If the 

solvent is water, what is the concentration of the solution in 

terms of mass by mass percentage ?

(a) 11.1%

(b) 22.2%

(c) 10%

(d) 2%



• Answer :- (C)

• Mass by mass percentage=(Mass of solute)
/

• Total Mass of solution​)×100%
• Here, the mass of the solute is 20 g and 

the mass of the solvent is 180g
• solute+Mass of solvent=20 g+180 g=200 g
• Mass by mass percentage =

20

200
×100%=10%

•  (c) 10%



Q. Which one of the following elements is a non-metal but is 

lustrous ?

(a) Carbon

(b) Silicon

(c) Germanium

(d) Iodine



• Answer :- (D)

• Iodine is a non-metal that exhibits a lustrous appearance. It has a 
metallic sheen when in its solid form.



1.Carbon: Typically non-metallic in its common forms (graphite, 
diamond) but not generally described as lustrous in its most 
familiar allotropes.
2.Silicon: A metalloid with a metallic luster, not a non-metal.
3.Germanium: A metalloid with a metallic luster, not a non-
metal.
4.Iodine: A non-metal that exhibits a lustrous appearance as a 
solid, with a shiny, metallic sheen.
Iodine is unique among the listed options for being a non-metal 
with a lustrous appearance.
Boron, silicon, germanium, arsenic, antimony, and tellurium are 
commonly recognised as metalloids. 



Q. Which one of the following metals has both malleability 

and ductility properties ?

(a) Na

(b) Au

(c) Ce

(d) Hg



• Answer :- (B)

• Among the metals listed, gold (Au) is known for its malleability 
and ductility. 

• Gold can be hammered into thin sheets (malleability) and drawn 
into thin wires (ductility), which are characteristic properties of 
metals.



1.Na (Sodium): A highly reactive alkali metal that is neither very 
malleable nor ductile; it is soft and can be cut with a knife.
2.Au (Gold): Known for its high malleability and ductility, 
allowing it to be hammered into thin sheets and drawn into 
wires.
3.Ce (Cerium): A rare earth metal with some malleability but 
less so compared to gold; it is not as ductile.
4.Hg (Mercury): A liquid metal at room temperature, so it does 
not exhibit malleability or ductility in the traditional sense.
Gold is renowned for its ability to be shaped into thin sheets and 
drawn into wires while retaining its integrity, making it a prime 
example of both malleability and ductility.





Q. Which one of the following naturally occurring acids is 

found in abundance in tomato ?

(a) Acetic acid

(b) Citric acid

(c) Oxalic acid

(d) Tartaric acid



• Answer :- (C)

• It contains several types of acids, 

including citric acid, malic acid, 

ascorbic acid, and oxalic acid. 

• An average-sized tomato contains 

approximately 50 mg of oxalic acid. 

• Generally, riper tomatoes have 

higher levels of oxalic acid 

compared to less ripe ones.



Q. Which one of the following is used in soda-acid fire 

extinguishers ?

(a) Sodium chloride

(b) Sodium hydrogen carbonate

(c) Calcium hydroxide

(d) Acetic acid



• Answer :- (B)

• In soda-acid fire extinguishers, the key component used is sodium hydrogen 
carbonate, commonly known as baking soda. 

• This reacts with acetic acid to produce carbon dioxide, which helps to 
extinguish the fire.



1.Sodium Chloride: Common table salt, not used in fire 
extinguishers.
2.Sodium Hydrogen Carbonate: Also known as baking soda, 
it reacts with acids to produce carbon dioxide, which helps 
smother fires in soda-acid fire extinguishers.
3.Calcium Hydroxide: Used in other applications such as 
water treatment and agriculture, not in soda-acid fire 
extinguishers.
4.Acetic Acid: An acid used in vinegar; it is not used in soda-
acid fire extinguishers but can be part of the reaction when 
combined with sodium hydrogen carbonate.
Sodium hydrogen carbonate reacts with the acid in the fire 
extinguisher to produce carbon dioxide, which helps 
extinguish the fire.



Q. Which one of the following sodium compounds is used for 

softening hard water?

(a) Na2CO3

(b) NaHCO3 

(c) NaOH

(d) Na2SO4



• Answer :- (A)

• The sodium compound used for softening hard water is 
sodium carbonate (Na2CO3) also known as washing soda. 

• It reacts with the calcium and magnesium ions in hard water 
to form insoluble carbonates, which precipitate out, thus 
softening the water.



1.Na₂CO₃ (Sodium Carbonate): Also known as washing soda, 
it reacts with calcium and magnesium ions in hard water to 
form insoluble precipitates, thereby softening the water.
2.NaHCO₃ (Sodium Bicarbonate): Used as a baking soda and 
mild alkali, but not typically used for softening hard water.
3.NaOH (Sodium Hydroxide): A strong base used in various 
chemical processes, but not specifically for softening hard 
water.
4.Na₂SO₄ (Sodium Sulfate): Used in detergents and as a 
laxative, but not effective in softening hard water.
Sodium carbonate effectively reduces water hardness by 
precipitating out calcium and magnesium ions.





Q. Calcium oxide reacts vigorously with water to produce 

slaked lime whose solution is used for white-washing walls. 

This slaked lime reacts with component (A) in air to form a 

thin layer of component (B) to give a shiny finish. What are 

the components (A) and (B) ?

(a) A-O2; B-CaCO3

(b) A-CO2; B- Ca(OH)2

(c) A-O2; B-Ca(OH)2

(d) A-CO2; B-CaCO3



• Answer :- (D)

• To elaborate, after calcium oxide (CaO) reacts with 
water to form calcium hydroxide (Ca(OH)2​), this 
slaked lime reacts with carbon dioxide (CO2​) from 
the air to form calcium carbonate (CaCO3​). 

• Calcium carbonate forms a thin layer on the surface, 
which gives a shiny finish and is often used in 
whitewashing
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Q. Which of the following statements about universal 

indicator is/are true ?

1. It is a mixture of several indicators.

2. It shows different colours at different concentrations 

of hydrogen ions in solution.

3. It helps to determine the strength of given acid and 

base in titration.

Select the correct answer using the code given below:

(a) 1 only

(b) 1 and 2 only

(c) 2 and 3 only

(d) 1,2 and 3



Universal indicators are a type of pH indicator that changes color 
over a broad range of pH values, providing a visual representation 
of the acidity or basicity of a solution.
Key Points:
1.Range: Universal indicators span a wide pH range, typically from 
pH 1 to 14, covering strong acids to strong bases.
2.Color Change: They exhibit a range of colors corresponding to 
different pH levels. For example, they may change from red in 
strong acids to green in neutral solutions to blue or purple in 
strong bases.
3.Components: Universal indicators are usually a mixture of 
several different indicators, such as phenolphthalein, methyl 
orange, and bromothymol blue, each contributing to the overall 
color change across the pH spectrum.
4.Uses: Commonly used in laboratories and educational settings 
to determine the pH of solutions. They are available in various 
forms, including solutions, paper strips, and tablets.



Examples: One popular universal indicator is the pH 
indicator paper or litmus paper, which shows a range of 
colors depending on the pH of the solution tested.
Visual Representation:
Acidic Solutions (pH < 7): Typically show colors ranging 
from red to orange to yellow.
Neutral Solutions (pH ≈ 7): Show green.
Basic Solutions (pH > 7): Typically show colors ranging 
from blue to purple.
Universal indicators provide a straightforward method 
for determining the pH of a solution by comparing the 
color of the solution to a color chart.





• Answer :- (D)

• It is a mixture of several indicators: This is true. 

• A universal indicator is indeed a mixture of several 

indicators that allows it to cover a broad range of pH 

levels and show a spectrum of colors.

• It shows different colors at different concentrations of 

hydrogen ions in solution: This is also true. 

• The color changes in the universal indicator correspond 

to different pH levels, which reflect varying 

concentrations of hydrogen ions.

• It helps to determine the strength of a given acid and 

base in titration: it does help identify the pH range 

during titration, which can indirectly provide information 

about the relative strength of acids and bases in a 

solution. In practice, universal indicators are used to 

indicate the endpoint of a titration and thereby infer the 

strength of acids and bases based on the pH changes.



Q. Which of the following carbon allotropes is/are good 

conductor(s) of electricity ?

1. Diamond

2. Graphite

3. Fullerene

Select the correct answer using the code given below :

(a) 1 only

(b) 1 and 2 only

(c) 2 only

(d) 1 and 3 only



Answer :- (C)

•Diamond: An allotrope of carbon where each carbon atom 

is bonded to four others in a rigid lattice structure, making it 

an excellent electrical insulator, not a conductor.

•Graphite: An allotrope of carbon where carbon atoms are 

arranged in layers of hexagonal lattices with free electrons, 

making it a good conductor of electricity.

•Fullerene: While some forms of fullerene (e.g., C₆₀) can 

exhibit some electrical conductivity, they are generally not as 

good conductors as graphite.



•Diamond: An allotrope of carbon where each 

carbon atom is bonded to four others in a rigid 

lattice structure, making it an excellent 

electrical insulator, not a conductor.

•Graphite: An allotrope of carbon where 

carbon atoms are arranged in layers of 

hexagonal lattices with free electrons, making 

it a good conductor of electricity.

•Fullerene: While some forms of fullerene 

(e.g., C₆₀) can exhibit some electrical 

conductivity, they are generally not as good 

conductors as graphite.



Q. What is the approximate percentage of carbon in the 

Earth’s crust ?

(a) 0.045%

(b) 0.025%

(c) 0.015% 

(d) 0.005%



Answer :- (B)



Q. When copper reacts with moist carbon dioxide (CO2) in air, it 

forms a green coating of which one of the following compounds ?

(a) Cupric carbonate

(b)  Cuprous oxide

(c)  Cupric oxide

(d) Copper sulphate



• Answer :- (A)

• When copper reacts with 
moist carbon dioxide (CO2) in 
the air, it forms a green 
coating of cupric carbonate.

• The reaction can be 
summarized as follows:

• 2Cu+CO2+H2O→Cu2(CO3)(OH)2 
• This compound is commonly 

known as basic copper 
carbonate or malachite



1.Cupric Carbonate (CuCO₃): Forms a green coating on 
copper when it reacts with moist CO₂ in the presence of air, 
contributing to the patina on copper surfaces.
2.Cuprous Oxide (Cu₂O): Typically forms a reddish coating 
on copper, not green.
3.Cupric Oxide (CuO): Forms a black coating on copper, not 
green.
4.Copper Sulphate (CuSO₄): Forms a blue solution or 
crystals, not a green coating.
Cupric carbonate, or copper carbonate, is responsible for the 
characteristic green patina that forms on copper over time.



Q. What is the name of the process that converts sulphide ores 

into oxides by heating strongly in the presence of excess air ?

(a) Calcination

(b) Roasting

(c) Smelting

(d) Incineration



• Answer :- (B)

• (a) Calcination: Heats ores without air to remove 
volatile substances, like carbon dioxide from 
carbonates.

• (b) Roasting: Heats sulphide ores with excess air to 
convert them into oxides, often producing sulfur 
dioxide as a byproduct.

• (c) Smelting: Extracts metal from ores by heating 
with a reducing agent, typically following roasting.

• (d) Incineration: Burns organic material to reduce it 
to ash, not used for metal ore processing.



•Calcination: Heating of ores or substances in 

the absence of air to drive off volatile 

components and prepare them for further 

processing, often resulting in the formation of 

oxides.

•Roasting: Heating of sulfide ores in the 

presence of oxygen to convert them into oxides 

and release sulfur dioxide gas, preparing the ore 

for extraction of metal.

•Smelting: A process of extracting metal from its 

ore by heating and melting, often using a flux to 

separate impurities from the metal.

•Incineration: The combustion of waste 

materials at high temperatures to reduce them to 

ash, gases, and heat, often used for waste 

disposal and treatment.





Q. What are the constituents of alloy solder ?

(a) Pb and Zn

(b) Pb and Sn

(c) Pb and Si

(d) Pb and Co



Answer :- (B)



•Bronze: Constituents: Copper (Cu) and Tin (Sn).

•Description: An alloy known for its hardness and corrosion resistance; 

used in coins, statues, and bearings.

•Brass: Constituents: Copper (Cu) and Zinc (Zn).

•Description: A versatile alloy with good machinability and corrosion 

resistance; used in plumbing fixtures, musical instruments, and decorative 

items.

•Steel: Constituents: Iron (Fe) and Carbon (C), with possible additional 

elements like chromium (Cr), nickel (Ni), and manganese (Mn).

•Description: A strong and flexible alloy used in construction, tools, and 

machinery; variations include stainless steel (with chromium and nickel) and 

carbon steel.

•Stainless Steel: Constituents: Iron (Fe), Chromium (Cr), and Nickel (Ni).

•Description: An alloy with high resistance to corrosion and staining; used in 

cutlery, medical instruments, and kitchen appliances.

•Aluminium Bronze: Constituents: Copper (Cu) and Aluminium (Al).

•Description: An alloy with high strength and corrosion resistance; used in 

marine environments and aerospace components.



•Duralumin: Constituents: Aluminium (Al), Copper (Cu), with small amounts 

of manganese (Mn) and other elements.

•Description: A lightweight and strong alloy used in aircraft construction and 

automotive components.

•Solder: Constituents: Tin (Sn) and Lead (Pb), with possible small amounts 

of silver (Ag) or other elements.

•Description: An alloy used for joining metal parts, particularly in electronics 

and plumbing.

•Pewter: Constituents: Tin (Sn), with small amounts of lead (Pb), copper 

(Cu), and antimony (Sb).

•Description: A malleable alloy often used in decorative items and tableware.

•Inconel: Constituents: Nickel (Ni), Chromium (Cr), and Iron (Fe), with 

possible additions of other elements like molybdenum (Mo).

•Description: A high-temperature alloy known for its oxidation and corrosion 

resistance; used in jet engines and chemical processing.

•Titanium Alloy: Constituents: Titanium (Ti), with possible additions of 

aluminium (Al), vanadium (V), and other elements.

•Description: An alloy known for its high strength-to-weight ratio and 

corrosion resistance; used in aerospace, medical implants, and high-

performance engineering applications.



Q. Which one of the following is the correct reactivity order 

of metals reacting with dilute HCI?

(a) Mg > Al > Zn > Fe

(b) Mg < Al < Zn < Fe

(c) Mg > Zn > Fe > Al

(d) Fe > Mg > Al > Zn



• Answer :- (A) 

• Magnesium (Mg) reacts very vigorously with 

dilute HCl.

• Aluminum (Al) reacts next, though its 

reaction can be initially slower due to an 

oxide layer.

• Zinc (Zn) reacts moderately with dilute 

HCl.Iron (Fe) reacts the least vigorously 

among these metals



Q. Which one of the following acids is secreted by 

leaves of Nettle that causes painful stings ?

(a) Methanoic acid

(b) Citric acid

(c) Tartaric acid

(d) Acetic acid



• Answer :- (A)

• The acid secreted by the leaves of the nettle 
plant that causes painful stings is:

• Methanoic acid (also known as formic acid).
• Formic acid is responsible for the stinging 

sensation when nettle leaves come into 
contact with the skin.





Q. Which of the following statements is/are correct ?

1. All the bases are alkali.

2. All alkalis dissolve in water.

3. Alkalis are soapy to touch, bitter in taste and corrosive 

in nature.

Select the correct answer using the code given below :

(a) 1 only

(b) 1 and 3 only

(c) 2 and 3 only

(d) 3 only



Answer :- (C)

All the bases are alkali: This is incorrect. 

Only soluble bases are alkalis; not all bases are 

soluble in water.

All alkalis dissolve in water: This is correct. 

Alkalis are bases that are soluble in water, 

producing hydroxide ions.

Alkalis are soapy to touch, bitter in taste, and 

corrosive in nature: This is correct. Alkalis 

have these properties, making them distinct.



Alkalis are bases that dissolve in water to produce hydroxide ions 
(OH⁻), which make the solution basic. Here are some common 
examples:
Examples of Alkalis:
1.Sodium Hydroxide (NaOH):

1. Description: Commonly known as caustic soda or lye, it is 
widely used in industry for cleaning, soap making, and as a 
chemical reagent.

2.Potassium Hydroxide (KOH):
1. Description: Known as caustic potash, it is used in the 

manufacture of potassium compounds and as a strong 
base in various chemical reactions.

3.Calcium Hydroxide (Ca(OH)₂):
1. Description: Also known as slaked lime or limewater, it is 

used in agriculture to neutralize soil acidity and in water 
treatment.

4.Ammonium Hydroxide (NH₄OH):
1. Description: A solution of ammonia in water, often used as 

a cleaning agent and in the manufacture of fertilizers.



Q. Which one of the following materials is present in a guard 

tube (drying tube) that is used for preparation of HCl gas ?

(a) Calcium chloride

(b) Calcium bromide

(c) Calcium iodide

(d) Calcium fluoride



• Answer :- (A)

• A guard tube (drying tube) used in the 
preparation of hydrochloric acid (HCl) gas 
typically contains a drying agent to remove 
moisture from the gas. 

• The material used for this purpose is:
• (a) Calcium chloride
• Calcium chloride is a hygroscopic substance 

that effectively absorbs moisture, making it 
suitable for drying gases.





•Calcium Chloride (CaCl₂): Used as a desiccant to 

absorb moisture in drying tubes, as well as in de-

icing roads and in various industrial processes.

•Calcium Bromide (CaBr₂): Utilized in oil and gas 

drilling as a component of completion fluids and in 

some chemical synthesis applications.

•Calcium Iodide (CaI₂): Employed in veterinary 

medicine as a supplement for iodine, and also used 

in some chemical reactions and processes.

•Calcium Fluoride (CaF₂): Used in the manufacture 

of optical lenses and glasses, as a flux in metallurgy, 

and in the production of hydrogen fluoride.



Q. Fertilizers are used to obtain higher yields of crops. 

However, all nutrients are usually not available in fertilizers. 

Which one of the following nutrients is usually not available 

in fertilizers ?

(a) Iron

(b) Potassium

(c) Nitrogen

(d) Phosphorus



• Answer :- (A)

• Among the nutrients listed, iron is usually 
not available in fertilizers in its pure form.

• Fertilizers typically provide the major 
nutrients:

• Potassium (b)
• Nitrogen (c)
• Phosphorus (d)
• Iron is often provided in specialized 

formulations or as part of micronutrient 
supplements rather than in standard 
fertilizers.



1.Iron (Fe): Often not included in standard fertilizers because it is 
typically available in sufficient quantities in soil; deficiencies are 
usually addressed with specialized micronutrient supplements.
2.Potassium (K): Commonly included in fertilizers as a key 
macronutrient essential for plant growth and development.
3.Nitrogen (N): Frequently present in fertilizers because it is 
crucial for protein synthesis and overall plant growth.
4.Phosphorus (P): Widely available in fertilizers as it is vital for 
energy transfer and root development in plants.
Iron is usually supplied in the form of micronutrient additives 
rather than in standard fertilizers.
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Q. The number of moles of oxygen gas used in the 

complete combustion of 1 mole of glucose is :

(a) 1

(b) 3

(c) 6

(d) 12



• Answer :- (C)

• C6H12​O6​+6O2​→6CO2​+6H2​O

• This equation shows that for every 1 mole 
of glucose, exactly 6 moles of oxygen gas 
are required. 

• The oxygen molecules are used to fully 
oxidize the carbon and hydrogen atoms in 
glucose, producing carbon dioxide (CO2​) 
and water (H2O) as products.

• So, option (c) 6 is correct because it 
matches the stoichiometric requirement of 
6 moles of oxygen for the complete 
combustion of 1 mole of glucose.



Q. Which one of the following is not an example of an 

oxidation reaction ?

(a) The taste of butter changes if left for a longer period

(b) A white substance is formed when an aqueous solution of 

barium chloride is mixed with sodium sulphate solution

(c) A reddish-brown powder gets coated on articles made of 

iron

(d) Wine gets sour with time



• An oxidation reaction is a chemical process 
in which an element loses electrons. 

• This loss of electrons increases the 
oxidation state of the element. Here's a 
simple way to understand it:Oxidation 
Example: 

• In the reaction between hydrogen and 
oxygen to form water, hydrogen is 
oxidized.

• Reaction: 2H₂ + O₂ → 2H₂O 
• Oxidation: Hydrogen (H₂) loses electrons 

and combines with oxygen (O₂) to form 
water (H₂O).



• Answer :- (B) 

• (a) The taste of butter changes if left for a longer 

period: This is an example of an oxidation reaction. The 

fats in butter undergo oxidation, leading to rancidity, which 

changes the taste.

• (b) A white substance is formed when an aqueous 

solution of barium chloride is mixed with sodium 

sulphate solution: This is not an oxidation reaction. It is a 

precipitation reaction where barium sulfate (𝐵𝑎𝑆𝑂4) is 

formed as a white solid.

• (c) A reddish-brown powder gets coated on articles 

made of iron: This is an oxidation reaction. 

• The reddish-brown powder is rust (𝐹𝑒2𝑂3), which forms 

when iron oxidizes.

• (d) Wine gets sour with time: This is an oxidation 

reaction. The alcohol in wine is oxidized to acetic acid, 

making the wine sour.



A precipitation reaction is a type of chemical reaction where two soluble 
substances react in solution to form an insoluble product, known as a 
precipitate, which separates out of the solution.
Key Points:
1.Reaction: Involves the mixing of two aqueous solutions, each containing 
soluble salts. When combined, the ions react to form an insoluble 
compound.
2.Precipitate: The solid that forms and settles out of the solution as a result 
of the reaction.
3.Example: Mixing solutions of silver nitrate (AgNO₃) and sodium chloride 
(NaCl) results in the formation of a white precipitate of silver chloride (AgCl) 
and a soluble sodium nitrate (NaNO₃):
4.AgNO3(aq)+NaCl(aq)→AgCl(s)+NaNO3(aq)\text{AgNO}_3(aq) + 
\text{NaCl}(aq) \rightarrow \text{AgCl}(s) + 
\text{NaNO}_3(aq)AgNO3​(aq)+NaCl(aq)→AgCl(s)+NaNO3​(aq)
5.Applications: Used in qualitative analysis to identify ions in a solution, in 
water treatment to remove contaminants, and in various industrial 
processes.
6.Identification: The formation of a precipitate is often used to confirm the 
presence of certain ions in a solution.



Q. Methanoic acid is normally found in :

(a) muscles

(b) urine

(c) ant stings

(d) human brain



Answer :- (C)

(a) muscles: Incorrect. Lactic acid, not 
methanoic acid, is produced in muscles during 
intense exercise.
(b) urine: Incorrect. Urine primarily contains 
urea, uric acid, and other waste products, but 
not methanoic acid.
(c) ant stings: Correct. Methanoic acid (formic 
acid) is found in ant stings and is responsible 
for the pain and irritation caused by the sting.
(d) human brain: Incorrect. Methanoic acid is 
not found in the human brain.
The correct answer is (c) ant stings.



Q. What is the number of moles of ‘He’ in 104 g of helium gas ?

(a) 52

(b) 26

(c) 13

(d) 6.5



Answer :- (B)

The molar mass of helium (He) is 4 g/mol.

Number of moles = 
104𝑔

4𝑔/𝑚𝑜𝑙𝑒
 = 26 moles



Q. While burning hydrocarbon fuels, if we see a 

yellow flame with lots of black smoke, it means 

that the fuel is :

(a) made of saturated hydrocarbons.

(b) made of unsaturated hydrocarbons.

(c) burning completely.

(d) wet.



Answer :- (B)

(a) Made of saturated hydrocarbons: 

Incorrect. Saturated hydrocarbons usually 

burn with a clean blue flame when they 

undergo complete combustion.

(b) Made of unsaturated hydrocarbons: 

Correct. Unsaturated hydrocarbons (like 

alkenes and alkynes) can burn with a yellow 

flame and produce black smoke due to 

incomplete combustion, which results in the 

formation of carbon particles (soot).

(c) Burning completely: Incorrect. Complete 

combustion typically produces a blue flame 

with no black smoke, indicating all the 

carbon is being converted to carbon dioxide.

(d) Wet: Incorrect. Wet fuels typically burn 

with difficulty and do not produce a yellow 

flame with black smoke. Instead, they may 

sputter and burn inefficiently.





Q. The number of saturated and unsaturated bonds in 

cyclohexane are :

(a) 9 and 0 respectively.

(b) 18 and 3 respectively.

(c) 18 and 0 respectively.

(d) 9 and 3 respectively.



Answer :- (C)

Cyclohexane has 18 saturated bonds (12 C-H bonds and 6 C-C 
bonds) and no unsaturated bonds.
Saturated Bonds: Single bonds; carbons have the maximum number of 

hydrogen atoms.

Unsaturated Bonds: Double or triple bonds; carbons have fewer 

hydrogen atoms.



Q. Which one of the following statements is true when non-

metals are dissolved in water ?

(a) They produce basic oxides.

(b) They produce acidic oxides.

(c) They produce neutral oxides.

(d) They provide hydroxides.



Answer :- (B)

(a) They produce basic oxides: Incorrect. Basic 

oxides are typically formed by metals, not non-

metals.

(b) They produce acidic oxides: Correct. Non-metals 

generally form acidic oxides when dissolved in 

water, which then form acids. For example, carbon 

dioxide   (𝐶𝑂2) forms carbonic acid (𝐻2𝐶𝑂3) when 

dissolved in water.

(c) They produce neutral oxides: Incorrect. While 

some non-metals can form neutral oxides (like 

water vapor or nitrous oxide), the general trend is 

the formation of acidic oxides.

(d) They provide hydroxides: Incorrect. Hydroxides 

are typically associated with bases, which are 

usually formed by metals.





Q. Which of the following mineral acids is found 

in human stomach ?

(a) Hydrochloric acid

(b) Lactic acid

(c)  Uric acid

(d) Methanoic acid



Answer :- (A)

(a) Hydrochloric acid: Correct. 

Hydrochloric acid (HCl) is the primary 

acid found in the stomach. 

(b) It aids in digestion and helps kill harmful 

bacteria.

(c) Lactic acid: Incorrect. Lactic acid is 

produced in muscles during strenuous 

exercise, not in the stomach.

(d) Uric acid: Incorrect. Uric acid is a waste 

product found in the blood and excreted 

in urine, not in the stomach.

(e) Methanoic acid: Incorrect. Methanoic 

acid (formic acid) is found in ant stings, 

not in the stomach.



Q. Which one of the following is the main reason of acid rains ?

(a) Dissolution of sulphur and nitrogen oxides in rain

(b) Dissolution of minerals in rain

(c) Dissolution of dust particles in rain

(d) Dissolution of soil solution in rain



Answer :- (A)

(a) Dissolution of sulphur and nitrogen oxides in rain: This is 

correct. 

(b) Acid rain occurs when sulfur dioxide (SO₂) and nitrogen 

oxides (NOₓ) from burning fossil fuels dissolve in rainwater, 

forming sulfuric acid (H₂SO₄) and nitric acid (HNO₃), making 

the rain acidic.

(c) Dissolution of minerals in rain: This is incorrect. While 

minerals can dissolve in rain, they do not cause acid rain. 

(d) They are more associated with natural water hardness or 

nutrient content.

(e) Dissolution of dust particles in rain: This is incorrect. Dust 

particles do not contribute to acid rain. They can affect air 

quality but not the acidity of rain.

(f) Dissolution of soil solution in rain: This is incorrect. Soil 

solutions are not a primary cause of acid rain. Acid rain is 

mainly caused by the dissolution of sulfur and nitrogen oxides.
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Q. Stinging hair of nettle leaves inject fluid in the human 

body causing burning pain. The fluid is

(a) Methanoic acid

(b) Tartaric acid

(c) Hydrochloric acid

(d) Sulphuric acid



Answer :- (A)

(a) Methanoic acid: This is correct. 

Nettle leaves contain methanoic acid (also known as 

formic acid), which causes the burning sensation when 

injected into the skin through their stinging hairs.

(b) Tartaric acid: This is incorrect. Tartaric acid is 

found in grapes, tamarinds, bananas, avocados, and

citrus and cream of tartar, but it is not involved in the 

stinging of nettles.

(c) Hydrochloric acid: This is incorrect. Hydrochloric 

acid is a strong acid, it is present in our stomach but it 

is not found in nettles and does not cause their stinging 

effect.

(d) Sulphuric acid: This is incorrect. Sulphuric acid is 

a strong, corrosive acid, but it is not present in nettles 

and does not cause their stinging sensation.





Q. Milk of Magnesia is used when people suffer 

from indigestion of food. It is a

(a) Strong base

(b) Mild base

(c) Strong acid

(d) Mild acid



Answer :- (B)

(a) Strong base: This is incorrect. Milk of 

Magnesia is not a strong base. Strong bases, 

like sodium hydroxide, are highly corrosive and 

not used for indigestion.

(b) Mild base: This is correct. Milk of Magnesia is 

a mild base (magnesium hydroxide) that 

neutralizes excess stomach acid, relieving 

indigestion.

(c) Strong acid: This is incorrect. A strong acid 

would not help with indigestion; it would 

increase acidity.

(d) Mild acid: This is incorrect. Milk of Magnesia 

is a base, not an acid.





Q. Which one of the following pairs of metals are very good 

conductors of heat ?

(a) Silver and Copper

(b) Silver and Lead

(c) Copper and Mercury

(d) Lead and Mercury



Answer :- (A)

(a) Silver and Copper: This is correct. Both silver 

and copper are excellent conductors of heat and 

electricity. Silver is the best conductor of heat, 

while copper is also very effective, though 

slightly less than silver.

(b) Silver and Lead: This is incorrect. Silver is a 

good conductor of heat, but lead is not. Lead is a 

poor conductor compared to silver.

(c) Copper and Mercury: This is incorrect. While 

copper is a good conductor of heat, mercury is a 

liquid metal and a poor conductor of heat 

compared to copper.

(d) Lead and Mercury: This is incorrect. Neither 

lead nor mercury are good conductors of heat. 

Lead is a poor conductor, and mercury is not 

efficient in conducting heat.





Q. School bells are made of metals because metals are

(a) Malleable

(b) Sonorous

(c) Ductile

(d) Lustrous



Answer :- (B)

(a) Malleable: This is incorrect. Malleability refers to a 

metal's ability to be shaped or hammered into thin 

sheets. While metals are malleable, this property is not 

the reason school bells are made of metals.

(b) Sonorous: This is correct. Metals are sonorous, 

meaning they produce a clear, ringing sound when 

struck. This property makes them ideal for making 

bells.

(c) Ductile: This is incorrect. Ductility refers to a metal's 

ability to be drawn into wires. While metals are 

ductile, this is not the reason for their use in bells.

(d) Lustrous: This is incorrect. Lustrous means having a 

shiny surface. While metals are lustrous, this property 

does not contribute to the sound quality of bells.



Q. Consider the following statements about Tincture of 

Iodine :

1. It is an antiseptic solution.

2. Iodine is kept in alcohol-water mixture.

3. Concentration of iodine is very low. 

How many of the above statements is/are correct ?

(a) 1

(b) 2

(c) 3

(d) None



Answer :- (C)

1. It is an antiseptic solution: Correct. 

Tincture of Iodine is used as an antiseptic to 

prevent infection in wounds.

2. Iodine is kept in alcohol-water mixture: 

Correct. Tincture of Iodine is made by 

dissolving iodine in a mixture of alcohol 

and water.

3. 3. Concentration of iodine is very low: 

Correct. Although Tincture of Iodine 

contains iodine, its concentration is 

relatively low compared to other iodine 

solutions, making it suitable for topical 

antiseptic use.



Q. Cl- is not isoelectronic with

(a) K+

(b) Mg2+

(c) S2-

(d) P3-



Answer :- (B)

(a) K⁺: This is incorrect. K⁺ (potassium ion) has 

18 electrons, the same as Cl⁻ (chloride ion), 

making them isoelectronic.

(b) Mg²⁺: This is correct. Mg²⁺ (magnesium ion) 

has 10 electrons, whereas Cl⁻ has 18 

electrons. Since they have different numbers 

of electrons, they are not isoelectronic.

(c) S²⁻: This is incorrect. S²⁻ (sulfide ion) has 18 

electrons, the same as Cl⁻, making them 

isoelectronic.

(d) P³⁻: This is incorrect. P³⁻ (phosphide ion) has 

18 electrons, like Cl⁻, so they are 

isoelectronic.





Q. A patient's abdomen (alimentary canal) can be examined 

by X-ray after administering which one of the following 

metal salts in the patient’s meal ?

(a) Barium sulphate

(b) Barium chloride

(c) Strontium sulphate

(d) Magnesium chloride



Answer :- (A)

(a) Barium sulphate: This is correct. Barium 

sulphate is used in X-ray imaging as a contrast 

agent because it absorbs X-rays, allowing clear 

visualization of the digestive tract on X-ray 

images.

(b) Barium chloride: This is incorrect. While barium 

chloride contains barium, it is not used for X-ray 

contrast because it is more toxic and not as 

effective as barium sulphate.

(c) Strontium sulphate: This is incorrect it is more 

commonly used in other applications, such as in 

the manufacture of fireworks.

(d) Magnesium chloride: It is primarily used as a 

dietary supplement or in various industrial 

processes.





Q. In the joining of railway tracks, iron oxide is 

made to react with

(a) Aluminium

(b) Zinc

(c) Copper 

(d) Tin



Answer :- (A)

(a) Aluminium: This is correct. In the joining of railway 

tracks, iron oxide (rust) is made to react with 

aluminium in a process called the Thermite 

reaction. Aluminium reduces iron oxide to iron, 

which helps in welding railway tracks.

(b) Zinc: This is incorrect. Zinc is not used in this 

reaction. Zinc is used in galvanizing to prevent rust 

but not in the Thermite reaction for joining tracks.

(c) Copper: This is incorrect. Copper is not involved in 

the Thermite reaction for welding railway tracks.

(d) Tin: This is incorrect. Tin is not used in the joining 

of railway tracks or in the Thermite reaction.









CDS  2023 (1 and 2)  
PYQs

Chemistry



CDS - 1 2023



Q. Consider the following statements regarding 

burning of magnesium ribbon in air:

1. White powder of MgO is formed.

2. It is an example of combustion reaction.

3. Heat and light are produced.

Which of the statements given above are correct?

(a) 1 and 2 only

(b) 1 and 3 only

(c) 2 and 3 only

(d) 1, 2 and 3



• Answer :- (D)

• White powder of MgO is formed: This is correct. 

When magnesium burns in air, it reacts with oxygen 

to form magnesium oxide (MgO), which appears as 

a white powder.

• It is an example of combustion reaction: This is 

also correct. 

• The burning of magnesium involves a reaction with 

oxygen, releasing energy in the form of heat and 

light, which is characteristic of a combustion 

reaction.

• Heat and light are produced: Correct again. 

• During the burning of magnesium, a bright white 

light is emitted along with heat.





• A combustion reaction is a specific type of chemical reaction where a 
substance (usually a hydrocarbon) reacts rapidly with oxygen to produce 
energy in the form of heat and light. 

• This reaction typically results in the formation of carbon dioxide (CO2​) and 
water (H2O).



Q. Which of the following statements with regard to 

the reaction given below are correct?

CaO(s) +H2O(l) → Ca(OH)2 (aq) + Heat

1. Quicklime is used for white-washing of walls.

2. The solution of slaked lime is used for whitewashing 

of walls.

3. CaO reacts slowly with CO2 in air to form a thin 

layer of CaCO3 on walls.

4. Calcium hydroxide called 'slaked lime' is an 

inorganic compound.

Select the correct answer using the code given below.

(a) 1 and 4 only

(b) 2 and 4

(c) 2 and 3

(d) 1, 3 and 4



Answer :- (B)

1. Quicklime is used for whitewashing of walls: This is 

incorrect. Quicklime (CaO) is not directly used for 

whitewashing; instead, it is first mixed with water to 

form slaked lime (Ca(OH)₂).

2. The solution of slaked lime is used for whitewashing 

of walls: This is correct. Slaked lime, which is produced 

by adding water to quicklime, is the substance actually 

used for whitewashing.

3. CaO reacts slowly with CO₂ in air to form a thin layer 

of CaCO₃ on walls: This is correct. When slaked lime 

(Ca(OH)₂) is applied to walls, it gradually reacts with 

carbon dioxide in the air to form a layer of calcium 

carbonate (CaCO₃), which gives the wall a protective 

coating.

4. Calcium hydroxide called 'slaked lime' is an 

inorganic compound: This is correct. Slaked lime 

(Ca(OH)₂) is indeed an inorganic compound.





Q. Which of the following statements with regard to 

heating of lead nitrate powder over a flame are correct?

1. Brown fumes of NO are released.

2. Colourless O2 gas is released.

3. It is an example of oxidation reaction.

4. It is an example of thermal decomposition used for 

the production of NO2 gas.

Select the correct answer using the code given below.

(a) 1 and 2

(b) 2, 3 and 4

(c) 1, 3 and 4

(d) 2 and 4 only



Answer :- (D)

1. Brown fumes of NO are released: This is incorrect. 

When lead nitrate is heated, brown fumes of nitrogen 

dioxide (NO₂) are released, not nitric oxide (NO).

2. Colourless O₂ gas is released: This is correct. Oxygen 

gas is released as a colorless gas when lead nitrate 

decomposes.

3. It is an example of oxidation reaction: This is incorrect. 

The heating of lead nitrate is primarily a thermal 

decomposition reaction, not an oxidation reaction.

4. It is an example of thermal decomposition used for the 

production of NO₂ gas: This is correct. Heating lead 

nitrate results in the decomposition of the compound and 

the production of nitrogen dioxide (NO₂) gas.





Q. Which one of the following is not an oxidation 

reaction?

(a) Rusting of iron

(b) Opening of soda bottle

(c) Rancidity

(d) Combustion



Answer :- (B)



Q. What is the chemical composition of a soda-acid type 

fire extinguisher?

(a) Solution of sodium hydrogen  carbonate and sulfuric acid

(b) Solution of sodium carbonate and sulfuric acid

(c) Solution of carbon dioxide and sulfuric acid

(d) Solution of sodium chloride and sulfuric acid



Answer :- (A)

(a) Solution of sodium hydrogen carbonate and sulfuric acid: 

This is correct. A soda-acid fire extinguisher contains a 

solution of sodium hydrogen carbonate (baking soda) and 

sulfuric acid. When the extinguisher is activated, these two 

substances react to produce carbon dioxide gas, which helps 

to extinguish the fire.

(b) Solution of sodium carbonate and sulfuric acid: This is 

incorrect. Sodium carbonate (washing soda) is not typically 

used in soda-acid fire extinguishers. The correct chemical is 

sodium hydrogen carbonate.

(c) Solution of carbon dioxide and sulfuric acid: This is 

incorrect. While carbon dioxide is produced in the reaction, it 

is not mixed directly with sulfuric acid in the extinguisher.

(d) Solution of sodium chloride and sulfuric acid: This is 

incorrect. Sodium chloride (table salt) does not react in a way 

that produces carbon dioxide, which is necessary to 

extinguish the fire.



2NaHCO3​+H2​SO4​→Na2​SO4​+2CO2​+2H2​O

Na2​CO3​+H2​SO4​→Na2​SO4​+CO2​+H2​O

CO2​+H2​SO4​→H2​CO3​+H2​SO4

NaCl+H2SO 4​ →NaHSO4​ +HCl

2NaCl+H2​SO4​→Na2​SO4​+2HCl



Q. Consider the following statements:

While diluting concentrated nitric acid solution

1. the concentration of [H3O
+] ions/ volume increases

2. water must be added slowly to concentrated acid

3. acid must be added slowly to water 

Which of the statements given above is/are correct?

(a) 1, 2 and 3

(b) 1 and 2 only

(c) 3 only

(d) 2 and 3 only



Answer :- (C)

1. The concentration of  [H3​ O
+] ions/volume 

increases: This is incorrect. When diluting an acid, the 

concentration of [H3​O
+ ] ions (hydronium ions) 

actually decreases because the acid is being diluted 

with water, which increases the volume and decreases 

the concentration.

2. Water must be added slowly to concentrated acid: 

This is incorrect. It is dangerous to add water to 

concentrated acid because it can cause the mixture to 

splash or even result in an explosive reaction due to the 

exothermic nature of the dilution process.

3. Acid must be added slowly to water: This is correct. 

When diluting acid, the acid should always be added to 

water slowly to ensure that the heat generated is 

absorbed safely by the large volume of water, 

minimizing the risk of splattering.



Q. Which one of the following is the correct order of pH 

for the given substances?

(a) Coffee <  Lemon juice < Milk of  magnesia < Blood 

(b) Milk of magnesia < Blood < Coffee < Lemon juice

(c) Lemon juice < Blood < Coffee < Milk of magnesia

(d) Lemon juice < Coffee < Blood < Milk of magnesia



Answer :- (D)

Lemon Juice: Very acidic, with a pH around 

2 to 3. This should be the lowest pH.

Coffee: Less acidic than lemon juice, with a 

pH around 4 to 5. Therefore, it comes after 

lemon juice.

Blood: Slightly alkaline, with a pH around 

7.4, which is higher than coffee.

Milk of Magnesia: Strongly alkaline, with a 

pH around 10 to 11. This has the highest pH.





Q. Which one of the following is not true 

for anodizing process?

(a) It makes aluminium corrosion resistant.

(b) Metals like aluminium, titanium and 

magnesium can be anodized.

(c) Clean aluminium article is the anode and 

oxygen gas is evolved at the cathode.

(d) It is used in aircraft industry.



Answer :- (C)

(a) It makes aluminium corrosion resistant.True: 

Anodizing creates a protective oxide layer on aluminum, 

enhancing its corrosion resistance.

(b) Metals like aluminium, titanium and magnesium can 

be anodized: True: Anodizing is commonly used for 

aluminum, titanium, and magnesium.

(c) Clean aluminium article is the anode and oxygen gas 

is evolved at the cathode: Not True: In the anodizing 

process, the aluminum article is indeed the anode, but 

oxygen is evolved at the anode, not the cathode. The 

cathode typically involves a different reaction, such as 

hydrogen evolution or reduction of metal ions.

(d) It is used in aircraft industry.True: Anodizing is widely 

used in the aircraft industry for its corrosion resistance 

and durability.







Anodizing is an electrochemical process that converts the 
surface of a metal, typically aluminum, into a durable and 
corrosion-resistant oxide layer. Here's how it works:
1.Electrolytic Process: The metal piece (anode) is immersed 
in an electrolyte solution, usually sulfuric acid, and 
connected to the positive terminal of a power supply.
2.Oxidation Reaction: When an electric current passes 
through the electrolyte, the metal oxidizes. Oxygen from the 
electrolyte reacts with the aluminum at the surface to form 
aluminum oxide (Al₂O₃).
3.Formation of Oxide Layer: The aluminum oxide forms a 
hard, protective layer that adheres strongly to the underlying 
metal. This layer protects the metal from corrosion and wear.
4.Coloring and Sealing (Optional): The anodized surface can 
be dyed for aesthetic purposes and then sealed to enhance 
the corrosion resistance.



Benefits of Anodizing:

•Corrosion Resistance: The oxide layer protects 
the metal from environmental damage.
•Durability: The anodized surface is hard and 
scratch-resistant.
•Aesthetic Appeal: Anodizing can be used to 
color and finish metal surfaces.
Anodizing is commonly used in various 
industries, including aerospace, automotive, 
and architectural applications, for its protective 
and decorative qualities.



Q. Naphthalene burns with a yellow sooty flame. 

This is because

(a) carbon to hydrogen ratio is low

(b) there is incomplete combustion

(c) there is excess supply of air

(d) of presence of impurities of nitrogen and sulfur



Answer :- (B)

(a) Carbon to hydrogen ratio is low, Not True: Naphthalene 

has a high carbon-to-hydrogen ratio (C10H8), which is typical 

of compounds that produce sooty flames. However, the ratio 

itself isn't the direct cause of the sooty flame.

(b) There is incomplete combustion, True: Naphthalene burns 

with a yellow sooty flame due to incomplete combustion. 

Incomplete combustion occurs when there is insufficient 

oxygen to completely convert carbon in the naphthalene to 

carbon dioxide. This results in the formation of carbon 

particles (soot), which give the flame its yellow color.

(c) There is excess supply of air, Not True: An excess supply of 

air would lead to more complete combustion, producing a 

blue flame with less soot. This is the opposite of what is 

observed with naphthalene.

(d) Presence of impurities of nitrogen and sulfur, Not True: 

While impurities can affect combustion, the yellow sooty 

flame of naphthalene is primarily due to incomplete 

combustion rather than impurities.



•Naphthalene balls work through a process known as sublimation. 
Sublimation is when a solid turns directly into a gas without passing 
through a liquid phase. When exposed to air, naphthalene balls 
gradually sublimate, releasing naphthalene vapors.
Mechanism of Action
1.Vapor Release: As naphthalene sublimates, it releases naphthalene 
vapors into the surrounding air. The concentration of these vapors 
increases in the immediate vicinity of the naphthalene balls.
2.Repellent Effect: The naphthalene vapors are toxic to moths and 
other insects. The high concentration of naphthalene vapor disrupts 
their respiratory systems, effectively repelling or killing them. The 
smell of naphthalene is also unpleasant to many insects, which helps 
in keeping them away from the treated area.
3.Protection of Textiles: By releasing naphthalene vapors, the balls 
help to prevent insects from laying eggs on clothes and other 
textiles. This is especially useful for protecting woolens, furs, and 
other fabrics prone to damage by insects.
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Q. Which one among the following are the 

correct symbols for the elements gold, tin and 

lead, respectively?

(a) Ga, Sb, Pb

(b) At, Sn, Le

(c) Au, Sn, Pb

(d) Au, Sb, Pb



Answer :- (C)

Ga, Sb, Pb: Ga: Gallium, Sb: Antimony, Pb: Lead

(b) At, Sn, Le: At: Astatine, Sn: Tin : Not a valid 

element symbol

(c) Au, Sn, Pb: Au: Gold, Sn: Tin, Pb: Lead 

(d) Au, Sb, Pb: Au: Gold, Sb: Antimony, Pb: Lead

Option (c) is the correct one for gold, tin, and lead.



Q. How much percentage of carbon 

dioxide is present in the atmosphere of 

Venus and Mars?

(a) 45-47%

(b) 52-55%

(c) 74-77%

(d) 95-97%



Answer :- (D)

Venus: The atmosphere is about 96% carbon dioxide.

Mars: The atmosphere is about 95% carbon dioxide.



Q. Which among the following methods is 

used to separate the constituents present in 

compound? 

(a) Electrochemical method

(b) Heating method

(c) Fractional distillation

(d) Decomposition followed by ion exchange



Answer :- (A)

(a) Electrochemical method: True: This method involves 

electrolysis, where an electric current decomposes a 

compound into its individual elements. For instance, 

electrolysis of water splits it into hydrogen and oxygen gases.

(b) Heating method: Not specifically for separation: While 

heating can cause a compound to decompose, it's not a direct 

method for separating its constituents. It generally results 

in a breakdown of the compound rather than a controlled 

separation.

(c) Fractional distillation: Not for separating constituents of a 

compound: Fractional distillation is used to separate 

components of a mixture based on boiling points, not for 

breaking down a single compound into its constituents.

(d) Decomposition followed by ion exchange: Not a primary 

method for separation: Decomposition can break down a 

compound into its constituents, but ion exchange is typically 

used for separating ions in solutions rather than 

separating the components of a decomposed compound.





Q. During white-washing of walls, slaked lime 

reacts slowly with carbon dioxide in air to form a 

thin layer of calcium carbonate on the walls. 

Which of the following reactions represents this 

correctly?

(a) CaO (s) + CO2 (g) → CaCO3 (s)

(b) CaO (l) + CO2 (g) → CaCO3 (s)

(c) Ca(OH)2 (l) + CO2 (l) → CaCO3 (s) + H2O (l)

(d) Ca(OH)2 (aq) + CO2 (g) → CaCO3(s) + H2O (l)



Answer :- (D)

(a) CaO (s) + CO2 (g) → CaCO3 (s): Incorrect: This 

represents the reaction of quicklime (calcium oxide) 

with carbon dioxide, not slaked lime.

(b) CaO (l) + CO2 (g) → CaCO3 (s): Incorrect: 

Calcium oxide (CaO) is typically a solid, not a 

liquid. This reaction also does not involve slaked 

lime.

(c) Ca(OH)2 (l) + CO2 (l) → CaCO3 (s) + H2O (l): 

Incorrect: Calcium hydroxide is usually in an 

aqueous solution (Ca(OH)₂ (aq)), and carbon dioxide 

is a gas (CO₂ (g)), not a liquid.

(d) Ca(OH)2 (aq) + CO2 (g) → CaCO3 (s) + H2O (l): 

Correct: This accurately represents the reaction of 

slaked lime (aqueous calcium hydroxide) with 

carbon dioxide to form calcium carbonate and water.



Q. Which one of the following equations is the 

balanced chemical equation for the given 

reaction?

Fe + H2O → Fe3 O4 + H2

(a) Fe + 4 H2O → Fe3 O4 + H2

(b) 3Fe + H2O → Fe3 O4 + 2H2

(c) 3Fe + 4 H2O → Fe3 O4 + 4H2

(d) 3Fe + 4 H2O → Fe3 O4 + H2



Answer :- (C)



Q. In which one of the following cases do 

both physical and chemical changes take 

place?

(a) Burning of candle

(b) Freezing of water

(c) Cooking of food

(d) Rusting of iron



Answer :- (A)

(a) Burning of candle:
Physical Change: The wax melts as the candle burns, which is a change 
in state from solid to liquid.
Chemical Change: The wax undergoes combustion, reacting with 
oxygen to produce carbon dioxide and water vapor, which is a 
chemical reaction.
(b) Freezing of water:
Physical Change: Water changes from liquid to solid (ice) as it freezes. 
This is a change in physical state but not a chemical change.
No chemical change takes place; the chemical composition of water 
(H₂O) remains the same.
(c) Cooking of food:Cooking food is an irreversible chemical change. 
As food is cooked, its molecules undergo transformations to create 
new substances. Additionally, once food is cooked, it cannot be 
returned to its original raw state.
(d) Rusting of iron:
Chemical Change: Iron reacts with oxygen and moisture to form iron 
oxide (rust). This process involves a chemical reaction.
No physical change is involved in the rusting process directly; the 
primary change is chemical.





Q. Which one of the following statements is correct 

about diamond and graphite?

(a) Diamond and graphite have similar physical and 

chemical properties.

(b) Diamond is hard but graphite is smooth and slippery.

(c) Diamond and graphite are both non-conductors of 

electricity. 

(d) Both diamond and graphite have similar structures.





Answer :- (B) 
(a) Diamond and graphite have similar physical and chemical 
properties:
Incorrect: Diamond and graphite have different physical and 
chemical properties. Diamond is a hard, transparent crystal, 
whereas graphite is a soft, opaque material that is used as a 
lubricant and in pencils.
(b) Diamond is hard but graphite is smooth and slippery:
Correct: Diamond is extremely hard due to its tetrahedral lattice 
structure, while graphite is smooth and slippery because of its 
layered structure, where layers can slide over each other easily.
(c) Diamond and graphite are both non-conductors of electricity:
Incorrect: Diamond is an electrical insulator, while graphite is a 
good conductor of electricity due to the mobility of its delocalized 
electrons within the layers.
(d) Both diamond and graphite have similar structures:
Incorrect: Diamond and graphite have very different structures. 
Diamond has a tetrahedral lattice structure with each carbon atom 
bonded to four others, whereas graphite has a planar hexagonal 
lattice with layers of carbon atoms that can slide over each other.



Q. Which one among the following 

substances is a compound?

(a) Sugar

(b) Air

(c) Milk

(d) Tea



Answer :- (A)

(a) Sugar:
Correct: Sugar, specifically sucrose, is a chemical 
compound with the formula C₁₂H₂₂O₁₁. It consists of 
carbon, hydrogen, and oxygen atoms chemically 
bonded together in a fixed ratio.
(b) Air:
Incorrect: Air is a mixture of gases, primarily 
nitrogen, oxygen, argon, and carbon dioxide. It is not 
a single chemical compound.
(c) Milk:
Incorrect: Milk is a complex mixture of water, 
proteins, fats, lactose, and other components. It is 
not a single chemical compound but rather a 
mixture of compounds.
(d) Tea:
Incorrect: Tea is a mixture that includes various 
compounds such as caffeine, tannins, and essential 
oils, along with water. It is not a single chemical 
compound.









Q. What is the total number of naturally 

occurring elements?

(a) 114

(b) 94

(c) 86

(d) 82



Answer :- (B)

The Periodic Law revealed important
analogies among the 94 naturally occurring
elements (neptunium and plutonium like
actinium and protoactinium are also found
in pitch blende – an ore of uranium).



Q. Which one of the following statements 

regarding acids is not correct?

(a) Hydrochloric acid is present in the gastric 

juice secreted by the stomach.

(b) Acetic acid is the main constituent of 

vinegar.

(c) Oxalic acid is found in tamarind paste.

(d) Lemon and orange juices contain citric acid 

and ascorbic acid respectively.



Answer :- (C)

(a) Hydrochloric acid is present in the gastric juice 
secreted by the stomach:
Correct: Hydrochloric acid (HCl) is indeed a major 
component of gastric juice, aiding in digestion and creating 
an acidic environment in the stomach.
(b) Acetic acid is the main constituent of vinegar:
Correct: Acetic acid (CH₃COOH) is the primary component 
of vinegar, typically present in concentrations of about 4-
8%.
(c) Oxalic acid is found in tamarind paste:
Incorrect: While oxalic acid is present in many plants, such 
as spinach and rhubarb, it is not a significant component of 
tamarind paste. Tamarind contains tartaric acid, not oxalic 
acid.
(d) Lemon and orange juices contain citric acid and 
ascorbic acid respectively:
Correct: Lemon juice contains citric acid (C₆H₈O₇), and 
orange juice contains ascorbic acid (vitamin C), which is a 
different acid.
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Q Which one of the following is an amphoteric 

oxide?

(a) MgO

(b) P4O10

(c) Na2O

(d) Al2O3



Answer :- D

(a) MgO (Magnesium Oxide):
Explanation: MgO is a basic oxide, meaning it reacts with 
acids to form salts and water, but it doesn't react with 
bases.
Correct/Incorrect: Incorrect
(b) P₄O₁₀ (Phosphorus Pentoxide):
Explanation: P₄O₁₀ is an acidic oxide. It reacts with water 
to form phosphoric acid and doesn't react with bases.
Correct/Incorrect: Incorrect
(c) Na₂O (Sodium Oxide):
Explanation: Na₂O is also a basic oxide. It reacts with 
water to form a strong base, sodium hydroxide, and 
doesn't react with other bases.
Correct/Incorrect: Incorrect
(d) Al₂O₃ (Aluminum Oxide):
Explanation: Al₂O₃ is an amphoteric oxide, meaning it can 
react with both acids and bases to form salts and water.
Correct/Incorrect: Correct







Q The correct order of octane number of 

butane, pentane, hexane and cyclohexane is

(a) butane > pentane > hexane > cyclohexane

(b) butane > pentane > cyclohexane > hexane

(c) butane > cyclohexane > pentane > hexane

(d) cyclohexane > butane > pentane > hexane



Answer :- A

• The octane number indicates the fuel's 
ability to resist knocking. The order of 
octane numbers for the compounds is:

• Butane has a relatively high octane 
number.

• Pentane has a lower octane number 
compared to butane.

• Hexane has a lower octane number than 
both butane and pentane.

• Cyclohexane has the lowest octane 
number among these.

 





Pentane



Hexane





Q. Which one of the following is the correct 

order of reactivity of Mg, Al, Zn and Fe with 

HCl?

(a) Mg > Al > Zn > Fe

(b) Mg > Al > Fe > Zn

(c) Zn > Fe > Mg > Al

(d) Fe > Al > Zn > Mg



Answer :- A

Mg > Al > Zn > Fe
Magnesium (Mg) reacts most readily 
with HCl.
Aluminum (Al) reacts next, though it 
forms a protective oxide layer that 
can slow the reaction.
Zinc (Zn) reacts less readily than 
aluminum.
Iron (Fe) reacts the least with HCl 
among these metals.
Correct order is: Mg > Al > Zn > Fe.
 





Q. Methanol is toxic because

(a) methanol coagulates the protoplasm

(b) methanol gets oxidised to methanal in liver 

which coagulates the protoplasm

(c) methanol gets oxidised to acetic acid in liver 

which coagulates the protoplasm

(d) methanol gets oxidised to CO in liver which 

coagulates the protoplasm



Answer :- B

(a) Methanol coagulates the protoplasm
Incorrect. Methanol itself does not directly coagulate 
protoplasm.
(b) Methanol gets oxidised to methanal in liver 
which coagulates the protoplasm
Correct. Methanol is metabolized to formaldehyde 
(methanal) in the liver, which is toxic and can 
coagulate protoplasm.
(c) Methanol gets oxidised to acetic acid in liver 
which coagulates the protoplasm
Incorrect. Methanol is first oxidized to formaldehyde, 
not acetic acid.
(d) Methanol gets oxidised to CO in liver which 
coagulates the protoplasm
Incorrect. Methanol is not oxidized to carbon 
monoxide (CO) in the liver.
 





Q. Vinegar is

(a) 5-8% solution of acetic acid in water

(b) 5-8% solution of carbonic acid in water

(c) 5-8% solution of ethanol in water

(d) 10-15% solution of propionic acid in water



Answer :-A

5-8% solution of acetic acid in water
Correct. Vinegar is a solution of acetic 
acid (usually 5-8% by volume) in water.
 





Q. Which one of the following is 

related to global dimming?

(a) Fall of atmospheric pressure due to 

increased particulates

(b) Raise of atmospheric pressure due 

to increased particulates

(c) Raise of temperature due to 

increased particulates

(d) Fall of temperature due to 

increased particulates



Answer :- D

(a) Fall of atmospheric pressure due to increased 
particulates
Incorrect. Global dimming is not directly related to a 
fall in atmospheric pressure.
(b) Raise of atmospheric pressure due to increased 
particulates
Incorrect. Global dimming is not associated with an 
increase in atmospheric pressure.
(c) Raise of temperature due to increased 
particulates
Incorrect. Global dimming actually leads to a 
decrease in temperature, not an increase.
(d) Fall of temperature due to increased particulates
Correct. Global dimming refers to the reduction in 
sunlight reaching Earth's surface due to increased 
particulates in the atmosphere, which can lead to a 
cooling effect.







Q. Which one of the following is known as cetane?

(a) Hexadecane

(b) Heptadecane

(c) Octadecane

(d) Nonadecane



Answer :- A

(a) Hexadecane
Description: A saturated hydrocarbon with 16 carbon 
atoms. It is commonly used as a reference in determining 
the cetane number of diesel fuels, which measures ignition 
quality.
(b) Heptadecane
Description: A saturated hydrocarbon with 17 carbon 
atoms. It is used in various industrial applications but is not 
associated with cetane measurement.
(c) Octadecane
Description: A saturated hydrocarbon with 18 carbon 
atoms. It is used in the manufacture of various chemicals 
and as a component in some lubricants, but it is not 
related to cetane.
(d) Nonadecane
Description: A saturated hydrocarbon with 19 carbon 
atoms. It is used in research and industrial applications but 
is not used as a standard for cetane.



Hexadecane

Heptadecane

Octadecane

Nonadecane



Q. Which one of the following is not a 

ferromagnetic material?

(a) Cobalt

(b) Iron

(c) Silver

(d) Ferric chloride



Answer :- C

(a) Cobalt
Ferromagnetic. Cobalt is a ferromagnetic material, 
meaning it can be magnetized and maintain its 
magnetism.
(b) Iron
Ferromagnetic. Iron is a classic example of a 
ferromagnetic material with strong magnetic 
properties.
(c) Silver
Not ferromagnetic. Silver is not ferromagnetic. It 
does not exhibit significant magnetic properties.
(d) Ferric chloride
Not ferromagnetic. All forms of ferric chloride are 
paramagnetic, owing to the presence of unpaired 
electrons residing in 3d orbitals.
 



Ferromagnetic  Materials

•Definition: These materials have a strong and 
permanent magnetic response. They can be 
magnetized and maintain their magnetism 
even after the external magnetic field is 
removed.
•Examples: Iron, cobalt, and nickel.
•Properties:

• High magnetic permeability.
• Magnetization can be retained 

(remanent magnetism).
• Align their magnetic domains in the 

direction of the applied magnetic field.



Ferromagnetic  Materials



Paramagnetic  Materials

•Definition: These materials have a weak and 
temporary magnetic response. Their magnetic 
dipoles align with an external magnetic field but do 
not retain magnetism once the field is removed.
•Examples: Aluminum, platinum, and certain metal 
ions like those of transition metals.
•Properties:

• Weakly attracted to magnetic fields.
• Magnetization is proportional to the applied 

magnetic field but disappears once the field is 
removed.





Diamagnetic  Materials

•Definition: These materials do not have any net 
magnetic moment and are weakly repelled by a 
magnetic field. They create an induced magnetic field 
in the opposite direction of the applied field.
•Examples: Bismuth, graphite, and most nonmetals.
•Properties:

• Very weakly repelled by magnetic fields.
• Magnetization is negative and very weak 

compared to ferromagnetic or paramagnetic 
materials.

• The effect is generally very small and only 
noticeable in strong magnetic fields.





Q. On a day when I am in hurry to go to office, I 

have a fixed quantity of rice which was just cooked 

and kept in a bowl. In order to cool it quickly, which 

one of the following is the best option?

(a) Let it be kept on the table in a room where there is 

no fan, no air conditioner

(b) Let it be kept in a room with AC set at a temperature 

around 23 °C and a ceiling fan (or table fan) operating 

at slow speed

(c) Let it be kept in a bowl of water (at room 

temperature) and operating a ceiling fan (or table fan) at 

full speed

(d) Let it be kept in a bowl of water at room temperature 

only



Answer :- C

(a) Let it be kept on the table in a room where there is no fan, no 
air conditioner
Slow cooling. Without airflow or cooling mechanisms, the rice will 
cool very slowly.
(b) Let it be kept in a room with AC set at a temperature around 
23°C and a ceiling fan (or table fan) operating at slow speed
Faster cooling. The combination of air conditioning and a fan will 
facilitate better heat dissipation, cooling the rice faster than without 
any cooling mechanisms.
(c) Let it be kept in a bowl of water (at room temperature) and 
operating a ceiling fan (or table fan) at full speed
Best cooling. The bowl of water helps absorb heat from the rice, and 
the fan increases air circulation, making this method very effective 
for quick cooling.
(d) Let it be kept in a bowl of water at room temperature only
Moderate cooling. While the water helps absorb heat, the lack of air 
circulation makes this method less effective than using a fan. 



Q. The correct order of atomic radius of Li, Na, Be 

and O is

(a) Na > Li > Be > O

(b) Na > Be > Li > O

(c) Be > Li > Na > O

(d) O > Be > Li > Na



Atomic Radius Trends

1. Across a Period: As you move from left to 
right across a period in the periodic table, the 
atomic radius decreases. This happens because 
electrons are added to the same energy level 
while the number of protons in the nucleus 
increases, which pulls the electrons closer to 
the nucleus.
2. Down a Group: As you move down a group, 
the atomic radius increases. This is because 
additional electron shells are added, increasing 
the distance between the nucleus and the 
outermost electrons.







Answer :- A 

1. Sodium (Na) and Lithium (Li) are both in Group 1 

(alkali metals), but sodium is in Period 3 and lithium 

is in Period 2. 

Sodium has more electron shells than lithium, so 

sodium has a larger atomic radius than lithium.

2. Beryllium (Be) is in Group 2 and Period 2. It has a 

smaller atomic radius compared to lithium because 

beryllium has more protons in its nucleus than 

lithium, pulling the electrons closer despite being in 

the same period.

3. Oxygen (O) is in Group 16 and Period 2. 

It has the smallest atomic radius among these 

elements because, even though it is in the same period 

as lithium and beryllium, it has more protons in the 

nucleus, which pulls the electrons closer.



Q. Which of the following catalytic systems is used 

for the reduction of unsaturated hydrocarbon to 

saturated hydrocarbon?

(a) Copper and H2

(b) Iron and H2

(c) Zinc and H2

(d) Nickel and H2



Answer :- D

Nickel is a common catalyst used in the 
hydrogenation process, which reduces 
unsaturated hydrocarbons (like alkenes) to 
saturated hydrocarbons (like alkanes). 



Reduction of Unsaturated Hydrocarbons to Saturated Hydrocarbons:

1. Unsaturated Hydrocarbons: These are hydrocarbons with double or 
triple bonds between carbon atoms (like alkenes and alkynes). Examples 
include ethene (C₂H₄) and ethyne (C₂H₂).
2. Saturated Hydrocarbons: These hydrocarbons have only single bonds 
between carbon atoms (like alkanes). Examples include ethane (C₂H₆).
3. Hydrogenation: This is the process used to convert unsaturated 
hydrocarbons to saturated hydrocarbons. It involves adding hydrogen (H₂) 
to the unsaturated hydrocarbon.
4. Catalyst: To speed up this reaction, a catalyst is used. Nickel (Ni) is a 
common catalyst for this process.
5. Reaction: When unsaturated hydrocarbons react with hydrogen in the 
presence of a nickel catalyst, the double or triple bonds are converted to 
single bonds, turning them into saturated hydrocarbons.
In simple terms: Hydrogenation is a way to add hydrogen to unsaturated 
hydrocarbons to make them saturated, and nickel is a common catalyst 
that helps make this reaction happen faster.





Q. Which one of the following has the highest ionic 

character?

(a) BeF3

(b) SiO2

(c) NCl3

(d) K2S



Answer :- D

(a) BeF₃
Incorrect. BeF₃ does not exist in a stable form. The most stable 
compound with beryllium and fluorine is BeF₂, which has a high 
covalent character.
(b) SiO₂
Incorrect. SiO₂ (silicon dioxide) is primarily covalent. Silicon and 
oxygen form strong covalent bonds, so its ionic character is low.
(c) NCl₃
Incorrect. NCl₃ (nitrogen trichloride) has covalent bonds 
between nitrogen and chlorine. Its ionic character is relatively 
low.
(d) K₂S
Correct. K₂S (potassium sulfide) has the highest ionic character 
among the options. Potassium (a metal) and sulfur (a non-
metal) form a compound with significant ionic character due to 
the large difference in their electronegativities. 



1. Ionic Character: This refers to the extent to which a 
chemical bond has ionic properties, meaning the 
electrons are transferred from one atom to another, 
creating positively and negatively charged ions. It usually 
occurs between atoms with a large difference in 
electronegativity. High ionic character means the bond is 
more ionic in nature.
2. Covalent Character: This refers to the extent to which a 
chemical bond has covalent properties, meaning the 
electrons are shared between atoms. It generally occurs 
between atoms with similar electronegativities. High 
covalent character means the bond is more covalent in 
nature.
Ionic Character: High in bonds between atoms with a 
large electronegativity difference.
Covalent Character: High in bonds between atoms with 
similar electronegativities.
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