Some Basic Concepts of Chemistry

Question1

Which of the following methods of expressing concentration are
unitless?

KCET 2025

Options:

A.

Mole fraction and Mass percent (W/W)
B.

Molality and Mole fraction

C.

Mass percent (W/W) and Molality

D.

Molality and Molarity

Answer: A

Solution:

Option A is correct: mole fraction and mass percent (w/w) are both unitless.

Mole fraction

L Zj nj

It’s simply a ratio of moles, so no units.

Mass percent (w/w)
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o/ _ mass of solute
mass \% = total mass of solution X 100%

Again, a ratio of masses, giving a percentage without units.

By contrast, molality has units of mol/kg and molarity has mol/L, so neither is unitless.

Question2

Select the INCORRECT statement/s from the following:
(a) 22 books have infinite significant figures

(b) In the answer of calculation 2.5 x 1.25 has four significant
figures,.

(c) Zero's preceding to first non-zero digit are significant

(d) In the answer of calculation 12.11 + 18.0 4 1.012 has three
significant figures

KCET 2025
Options:
A.b,candd
B. b and c only
C. b and d only
D. aand b only

Answer: B

Solution:

Let’s check each statement:
(a) “22 books have infinite significant figures.”

* A counted quantity is exact = eftectively infinite sig figs. = Correct
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(b) “In the answer of 2.5 x 1.25 there are four significant figures.”

* 2.5 has 2 sig figs, 1.25 has 3 = product limited to 2 sig figs = Incorrect

(c) “Zeros preceding the first non-zero digit are significant.”

* Leading zeros are not significant = Incorrect

(d) “In 12.11 + 18.0 + 1.012 the result has three significant figures.”

* Add — match decimal places (fewest is 1 place) = result =31.1 = 3 sig figs = Correct

Incorrect statements are (b) and (c) only = Option B.

Question3

0.48 g of an organic compound on complete combustion produced
0.22 g of CO,. The percentage of C in the given organic compound is

KCET 2024
Options:

A.25

B. 50

C.12.5
D.87.5

Answer: C

Solution:

To determine the percentage of carbon in the given organic compound, follow these steps:
Amount of Carbon in CO»:

The molecular weight of CO, is calculated as follows:

Carbon (C): 12 g/mol

Oxygen (O): 16 g/mol (so, O5 is 32 g/mol)

Therefore, the molecular weight of COs is:
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12 4+ 32 = 44 g/mol

The amount of carbon in CO, is given by the ratio of the atomic weight of carbon to the molecular weight of
carbon dioxide:

Fraction of Carbon in CO, = 4%

Calculate the Mass of Carbon:

Given that 0.22 g of CO2 is produced, the mass of carbon from COs is:
Mass of Carbon = 0.22 x 7+ = 0.06 g

Calculate the Percentage of Carbon:

The percentage of carbon in the original organic compound (0.48 g) is:

Percentage of Carbon = (g2 ) x 100 = 12.5%

Therefore, the percentage of carbon in the organic compound is 12.5% (Option C).

Question4

An aqueous solution of alcohol contains 18 g of water and 414 g of
ethyl alcohol. The mole fraction of water is

KCET 2022
Options:
A.04

B. 0.7

C.0.9

D.0.1

Answer: D

Solution:

Given, amount of ethylalcohol = 414 g
Amount of water = 18 g

Molar mass of water = 18
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Molar mass of ethyl alcohol = 46
Mole of C,H;0H = 4L = 9

Mole of HyO = & =1

Mole fraction of HoO = % =0.1

Questions

A pure compound contains 2.4 g of C, 1.2 x 10% atoms of H, 0.2
moles of oxygen atoms. Its empirical formula is

KCET 2021
Options:

A. CoHO

B. C,H,0,

C. CH;0

D. CHO

Answer: D

Solution:

Moles of carbon = 45 = % = 0.2 mol

1.2 x 1023

6 x 10%
= (0.2 mol

Moles of Hin 1.2 x 1023 atoms of H =

Moles of oxygen atoms = 0.2 moles

Now, simplest ratio of the moles of C, H and O is as follows

=C:H:O0
=0.2:0.2:0.2=CHO

Thus, the empirical formula of the compound is CHO.

Get More Learning Materials Here : & m @&\ www.studentbro.in



Question6

0.4 g of dihydrogen is made to react with 7.4 g of dichlorine to form
hydrogen chloride. The volume of hydrogen chloride formed at
273 K and 1 bar pressure is

KCET 2020
Options:
A.9.08L
B.4.67 L
C.90.8L
D.454L
Answer: B

Solution:

H, + Cl, —— 2HCI

I mol 1| mol 2molor(2 =224 L at ST
2u Tlg Tip

i

71 gCla requires 2 gHy, than 7.4 gCly will require, how much gram Ho.

. Hy required = 2374 = 0.208 gm
.". Cly is limiting reagent [.- Hy is in excess |

.. Amount of HCI formed will depend on Cl, gas

71gm Cl, 44.8L HCI
74gmCl, zLHCI

7.4x44.8

="

x = 4.67 L of HCl gas is formed.
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Question7

A gas mixture contains 25% He and 75% CH, by volume at a given
temperature and pressure. The percentage by mass of methane in
the mixture is approximately

KCET 2020
Options:

A. 75%

B. 25%

C. 92%

D. 8%

Answer: C

Solution:

Gas mixture contains 25% He and 75% CH, by volumes. We have to calculate the mass percentage of
methane in the mixture.

molar mass of He = 4molar mass of CHy, = 16

.". Mass percentage of methane in the mixture shall be = % x 100 = 92%

Question8

A metal exists as an oxide with formula M ¢ O. Metal, M can exist
as M?" and M3 in its oxide M ¢60. The percentage of M3* in the
oxide is nearly

KCET 2020
Options:
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A. 8.3%
B. 4.6%
C. 5%

D. 9.6%

Answer: A

Solution:

We are given metal oxide with formula M ¢60. Here, M can exist as M 2" as well as M3+, Here, for every
100 oxide ions there are 96 M ions. Let out of this 96M toms, M>" exists = z and M3" will be = (96 — z).
Total positive charge on 96M-atoms = 2 X  + 3 X (96 — )

Total negative charge on 1000-atoms = 100 x 2

= 200

As per electrical neutrality concept

2z + 3(96 — z) = 200
2z + 288 — 3z = 200

—x = 200 — 288
—x = —88orx = 88
96 — 88 =8

So, the ratio of M3+t will be % x 100 = 8.3%

Question9

The mass of AgCl precipitated when a solution containing 11.70 g of
NaCl is added to a solution containing 3.4 g of AgNO, is [Atomic

mass of Ag = 108, Atomic mass of Na = 23]

KCET 2019
Options:
A.574 ¢

B.1.17 g
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C.287¢
D.68 g

Answer: C

Solution:

To determine the mass of AgCl precipitated, we need to analyze the reaction between NaCl and AgNOs. The
balanced chemical equation for the reaction is:

NaCl + AgNO3; — AgCl + NaNOs3

From the equation, we can see that one mole of NaCl reacts with one mole of AgNO; to produce one mole
of AgCl.

First, we need to find the number of moles of NaCl and AgNO, present in the given masses.
The molar mass of NaCl is:

Mnac1 = 23 + 35.5 = 58.5 g/mol

So, the number of moles of NaCl in 11.70 g is:

NNaCl = % = 0.20mol

The molar mass of AgNO; is:

Magno, = 108 4 14 + (3 x 16) = 108 + 14 + 48 = 170 g/mol

So, the number of moles of AgNO; in 3.4 g is:

NAgNO, = %ﬁml = 0.02mol

Since the ratio of NaCl to AgNQj in the reaction is 1:1, the limiting reagent is AgNQOj;, because it has fewer
moles (0.02 moles) compared to NaCl (0.20 moles).

Now, we calculate the mass of AgCl produced from 0.02 moles of AgNO;.
The molar mass of AgCl is:

Mpgcr = 108 +- 35.5 = 143.5 g/mol

So, the mass of AgCl produced from 0.02 moles is:

mygc1 = 0.02mol x 143.5g/mol = 2.87 g

Therefore, the mass of AgCl precipitated is 2.87 g, making the correct answer:

Option C: 2.87 g
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Questionl0

1.0 g of Mg is burnt with 0.28 g of O, in a closed vessel. Which
reactant is left in excess and how much?

KCET 2018
Options:
A.Mg,5.8¢g
B. Mg,0.58 g
C.0,,0.24 ¢
D.0y,24¢g

Answer: B

Solution:

The burning of magnesium (Mg) occurs according to the following reaction:
2Mg + Oy — 2MgO

From the balanced equation, we see:

Molar mass of Mg: 24 g/mol

Molar mass of O,: 32 g/mol

48 g of Mg (2 moles) reacts with 32 g of O, (1 mole).

To find how much magnesium is needed to react with 0.28 g of O,:

48gMg

Solving for z:
T = 48?,,# =0.42 g Mg

Since only 0.42 g of Mg is required to completely react with 0.28 g of O,, and we started with 1.0 g of Mg,
the amount of magnesium left in excess is:

1.0gMg —0.42 g Mg = 0.58 g Mg

Therefore, magnesium is the reactant left in excess, with 0.58 g remaining.

Questionll
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Select wrong chemical reaction among the following.

KCET 2017

Options:

A. 8NHj3 + 3Cly; — 6NH4Cl + No

B. 2Ca(OH); + 2Cl; — Ca(OCl), 4+ CaCly 4+ 2H50
C. 2NaOH + Cl, — 2NaCl + H, + O,

D. MnO, + 4HC1 — MnCls + Cl, + 2H50

Answer: C

Solution:

Let's examine each reaction step by step:

Option A: 8NH3 + 3Cly — 6 NH4Cl + Ny

Checking the atom counts:

Nitrogen: Left has 8 (from 8 NHs); Right has 6 (from 6 NH4CI) + 2 (from N2) = 8.
Hydrogen: Left has 8x3 = 24; Right has 6x4 = 24.

Chlorine: Left has 3%2 = 6; Right has 6 (from 6 NH4Cl).

This reaction is correctly balanced and is known to occur under certain conditions where chlorine reacts with
ammonia to yield ammonium chloride and nitrogen.

Option B: 2 Ca(OH), + 2 Cl, — Ca(0OCl), + CaCl, + 2H,0

Checking the atom counts:

Calcium: 2 on both sides.

Chlorine: Left has 2x2 = 4; Right has 2 (in Ca(OCl)2) + 2 (in CaCl.) = 4.

Oxygen: Left has 2x2 =4 (from Ca(OH):); Right has 2 (from Ca(OCl).) + 2 (from 2 H20) = 4.
Hydrogen: Left has 2x2 = 4; Right has 2x2 = 4.

This reaction is balanced and represents a known process for producing bleaching powder (calcium
hypochlorite).

Option C: 2NaOH + Cly, — 2NaCl 4+ Hy 4 O
Checking the atom counts:
Sodium: 2 on both sides.

Chlorine: Left has 2 (from CL.); Right has 2 (from 2 NaCl).
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Oxygen: Left has 2 (from 2 NaOH); Right has 2 (from O).
Hydrogen: Left has 2 (from 2 NaOH); Right has 2 (from H>).

Although the equation is balanced in terms of atoms, it is not chemically plausible. In reality, when chlorine
reacts with sodium hydroxide, the typical reactions are:

Under cold conditions:
Cl, + 2NaOH — NaCl + NaOCl + H,0
Under hot or concentrated conditions:

3Cl, + 6 NaOH — 5NaCl + NaClO; + 3 H,0

There is no common or accepted reaction where sodium hydroxide and chlorine yield hydrogen gas (Hz) and
oxygen gas (O») as the sole products. Thus, Option C is not a valid reaction under normal conditions.

Option D: MnO3 + 4HC]l — MnCl, + Clz + 2 H,O

Checking the atom counts:

Manganese: 1 on both sides.

Oxygen: 2 (from MnO::) equals 2 (from 2 H20).

Hydrogen: 4 (from 4 HCI) equals 4 (from 2 H20).

Chlorine: 4 (from 4 HCI) equals 2 (from MnCl:) + 2 (from Cl.) = 4.

This is a well-known reaction where manganese dioxide oxidizes chloride ions in acid, releasing chlorine
gas.

Based on the above analysis, the incorrect (or wrong) chemical reaction is:

Option C

Question12

If 3.01 x 10?° molecules are removed from 98 mg of H,SO,, then
number of moles of H,SO, left are

KCET 2017
Options:
A.0.1 x 1073 mol

B. 9.95 x 102 mol

C.0.5 x 1073 mol
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D. 1.66 x 1073 mol
Answer: C

Solution:

To determine the number of moles of H,SOy4 left after removal of molecules, we start by considering the
initial amount.

Initial Calculation:

Given 98 mg of HySO,, the number of molecules is 6.02 x 102
Molecules Removed:

The problem states that 3.01 x 10%* molecules are removed.
Molecules Remaining:

Calculation:

6.02 x 10%° — 3.01 x 10%° = 3.01 x 10%*

Finding Moles of H2SO4 Remaining:

Using the formula n = NiA, where n is the number of moles, N is the number of molecules, and N4
(Avogadro's number) is 6.02 x 10%3,

Substitute the values in:

_ 3.01x10%
6.02x10%

Simplifying the expression gives:
n = 0.5 x 10"°mol

Thus, the number of moles of HySOy left after removing 3.01 x 10%° molecules is 0.5 x 1073 mol.
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