Assignment 1
Chapter 2 Questions

17.

The law of definite proportions state that A chemical compound always contains exactly the same
proportion of elements by mass.

Hydrogen only reacts with sufficient number of moles of oxygen to produce water. So that oxygen

makes up % of the mass of any sample of pure water while hydrogen makes up the remaining

%of the mass.

19.

Law of conservation of mass: “Mass is neither created nor destroyed. The mass before a
chemical reaction always equals to the mass after a chemical reaction”. This is first noticed by a
French chemist Antoine Lavoisier.

Let us illustrate by taking a general example. Let us assume that there are two reactants A and B
reacting to form C and D. Let “a” g of A reacting with “b” g of B to give “c” g of C and “d" g of D.

Chemical reaction:

A+ B¥%® C + D
ag bg cg dg
After the completion of the reaction,

(total mass of reactants )=(total mass of products)

P (at b)g=(ctd)g

This is the law conservation of mass describes.

21.
J.J. Thomson carried out many experiments, with cathode ray discharge tubes, finally which lead
to the invention of electrons.
Where as experiments explained about the positive nucleus present in the atom.

All these experiments tell about the fundamental particles like protons and electrons present in
the atom.

An atom with a tiny dense center of positive charge (the nucleus) with electrons moving about the
nucleus at relatively large distance s away; the distance is so large that an atom is mostly empty
space.



23.

Step1of2 ~

The number and arrangement of electrons in an atom determines how the atom will react with
other atoms.

Comment

Step2of2 ~

The electrons determine the chemical properties of an atom. The numbers of neutrons present
determine the isotope identity.

27.

Metals have characteristic physical properties such as efficient conduction of heat and electricity,
malleability (they can be hammered into thin sheets), ductility (they can be pulled into wires), and
(often) a lustrous appearance. Chemically, metals tend to lose electrons to form positive ions.

When you go down a group, the metallic character increases because to the less attraction from
the nucles, as an element goes across a period, the metallic character decreases due to more
attraction from the nucles.

Metallic character increases from top to bottom
“C" carbon is non-metal

“Si" silicon and “Ge" germanium are metalloids
“Sn” tin and “Pb" lead are metals.

In second period Li is Metal where as C is Nonmetal

29.

Step1of2 ~

a. The bonding shown in the compound is IONIC. lonic bonding is the electrostatic attraction
between oppositely charged ions. The cations and anions are arranged in a specific geometric
pattern to constitute the ionic solid.

Comment

Step2of2 ~

b. The bonding shown in the compound is covalent bond. Covalent bonding is a type of bonding
in which electrons are shared by atoms. The electron cloud surrounding constituent atoms
overlapped with each other to form chemical bonds.



31.

Stepl1of5 ~

Most of the elements are metals. Metals have characteristic physical properties such as efficient
conduction of heat and electricity, malleability (they can be hammered into thin sheets), ductility
(they can be pulled into wires), and (often) a lustrous appearance.

Statement (a) is true

Comment

Step2of5 ~

b} Counting over in the periodic table, element 118 will be the next noble gas. Therefore, the
statement (b) is also true.

Comment

Step3of5 ~

c) Hydrogen has mostly nonmetallic properties.

Comment

Stepd4of 5 ~

d} A family of elements is alsc known as a group of elements.

Comment

Step5of5 ~

&) When a metal reacts with a nonmetal, an ionic compound is produce and the formula of the

compound would be AX; (since alkaline earth metals for +2 ions and halcgens forms -1 ions in
ionic compounds).

The correct statement would be when alkaline earth metal, A react with a halogen X, the
formula of the ionic compound formed should be AX.



35.

For our problem, we are given the ratio ot the ditterent elements that together make chiorotorm.
In order to figure out cur total mass of chloroform in the second sample, we need to cakulate
what percent of our first sample was carbon by mass. Then we can use this percent fo calculate
the total mass of chloroform.

Comment

Step2ofd ~

First, let's calculate our total mass of chloroform from the quantities provided.

Total mass of chloroform = Mass of C + Mass of Cl + Mass of H
=12.0g + 106.4g + 1.01g
=119.41g

Comment

Step3ofd ~

Then the mass percent of C present in first sample of chloroform (CHCl,) is:

Mass of Carbon
Percent Carbon » ————eex | 00
e Mass of CHCI,
_ 12.0g 100
11941g
= 10%
Comment
Stepdof 4 ~

Now, we use this percentage to calculate the total mass of new sample:
It is given that mass of C present in second sample is 30.0 g then mass of CHCl,is:

Mass of Carbon .
Percent Carbon

30.03,(")0
10
= 300g

Hanca tha mass nf CHCLin new samnla is 300 n

Mass of CHCI, = 100




51.

Symbol | Original Name | Current Name
Sn Stannum Tin

Pt - Platinum
Hg Hydrargyrum | Mercury

K Kalium Potassium
Ag Argentum Silver

Mg e Magnesium
55.

a): Ti, Fe, Ag are transiticn metals

b): Mg, Sr, Ba are akaline earth metals

c): Ui, K, Rb are alkali metals

d): Ne, Kr, Xe are ncble gases

e): F, Br, | are halcgens




57.
Step10'6 ~

a) Ao with 2tomic numbder 8 |5 oxygen
Mass rumber-84 9
-17

So atomic symdal of axygen s 'O

Swep20'6
D) Awormic numbder Z ot chiorine is 17
So atomic symibol of chiorine = 17
Comment

Step 30l A
<) Z = 27 iIndcates cobalt
So atomic symiol of cobar is ¥ Co
Comment

Stepdo'e A

d) Aormic number 25 represents Fe, ron
Mass rumber = 26 + 31

=57

Soatomc symdol ot renis 1 Fe

StepS5ai6 ~

) Aormic numbder of icdine = 53
So atomc symibal of icdine isctope 5 ']

Stwepbo's ~

1) AMormic number 3" ingicates IRNum atom
Mass rumber=3 4 4

-7

So atomic symbal of Mhum = (T Lj



59.

Step 1

In the representation format ;x , here

Z = Number of proton
A = Number of proton + Number of neutron

X = Atomic symbol
Charge of a species can be calculated as

Charge = Number of proton — Number of ¢lectron

Comment

Step 2

(3} In this Species,
Number of proton = 11
Number of electron = 10

Number of neutron = 12

Hence,
Z=1I
A=(11+12)

23
X = Na

Charge of the species

Charge = Number of proton - Number of ¢lectron
11-10
+1

Therefore, the symbol of the given species is [‘ ,\‘;;

.

Step 3

{0} In this Species,
Number of proton =9
Number of electron = 11

Number of neutron = 10

Hence,
Z=9
A= (9+10)
19
X=F

Charge of the species
Charge = Number of proton — Number of ¢lectron
9-11
.=

Therefore, the symbol of the species is [‘:F

4

Comment

Step 4

{c)In this Species,
Number of proton = 8
Number of electron = 8

Number of neutron = 8

Hence,
Z=8
A = (8+8)
16
X=0

Charge of the species

Charge = Number of proton — Number of ¢lectron
§-8
=0

Therefore, the symbol of the species is |'*Q].




61.
e) 3H
Atomic number of H=1
Number of protons = 1
Number of electrons of neutral H = 1
Number of neutrons =3 - 1

=2

Comment

Step6of6 ~

f) “Fe

Atomic number '26' indicates number of protons of “Fe w 26
Number of electrons of neutral Fe = 26

Number of neutrons = 56 - 26

=30



63.

a) Ba™: Barium has alomic rumber 56 and theredore has 55 protors. Since the charge is 24, we
nave two doctrons kess than prolons.

S0 the number of protons = 56 and clectrons = 54,

Swep20'7 A

3) Zn"*: Zinc has atormic numbder 30 and therefcre has 30 protons. Since the charge & 24, we
nave two clectrons kess than prolons.

S0 the numiber of protons = 30 and clectrans = Z8.

Step3at7 A

) N Nitrogen has alomic rumber 7 and teredoce has 7 protons. Since the change is 3-, we
have three eliectrons more than protors.

S0 the number of protons = 7 ang electrons = 10

Stepd a7 A

d) Rb*: Rubidium has atormic numbder 37 and therefere has 37 protons. Since the charge 5 +1,
we have one clectron less than proten.

S0 the number of protons = 37 and clectrans = 36,

Step5ai7 ~

©) Co?*: Ccbak has atcmic numbder 27 and therelore has 27 prolons. Snce the charge |5 «3, we
have 3 dectrons kess than prolons.

S0 the number of protons = 27 and clectrons = 24,

Stepbot7

1) Te?: Tellorium has atcmic number 52 and theretore has 52 protons. Snce the charge Is 2+, we
nave td cloctrans mare than protors.

S0 the numiber of protons = 52 and clectrons = 54,

Step7al7 &

Q) Br: Bromine has aomic number 35 and therefcre has 35 protons. Since the charge &5 -1,
there 5 one electron more than peoton.

S0 the number of protons = 35 and clectrons = 36,



65.
Steptoiz ~

Far neutral atcm number of profons S ogual 10 number of electrons. Loss of 3 clecrons incicates
43 charge of the atcm. No. of protons Le. alomic number 63 indicates ecropium "EU°

Mass nrumber ot europum = No. of protons + No. of neutrons
~53+88

=151

Acmic symbol of curopum onis ) Eu™

Swep220i2 A

No of protons S0 iIndcates Sn (tn)
Numbier of clectrons - 45

Loss of 2 clectrons Indcate S sate

Mass number = Ne. of protons + No. of netrors
=~50+68

- 118

Soatomic symdi atIn s 'S ™



67.

Step 1 Step 5

- 35 protors naicale dromne alom

n

Since No. of electrons is 36, Dromne exsts as

or

net charge is 17

Step 2

Step 6

No. of protons 20

+2 charge indicates

na Number of protons 15 Indcate phes

Since net charge Is °37 , P exists as  p!

of nectrors

No.ofeloctrons = 154 3

“Ca’ - 31

of cakciu™ lon s

Stwep 3 Step 7

23 profora represent vanadium atom Symbol Number of protons in Number of neutrons in Number of Net

ymbol
- M - an ! nucleus nucleus electrons charge
=nce no. ol ¢ecrons » &0

Netcharge = + 3

o U 92 92 146 0

No. of neutrens « No. cf protens -

oCa |20 20 18 2+

WV o|23 28 20 3+

vy |39 50 ag 0
UBr |35 a4 35 -1

Step & 1 15 16 18 3-




69.

a) Radium (Ra) loses two electrons forming Ry ion
b} In (indium) loses three electrons forming [, ion

c) Phesphorous can exhibit +3 and +5 oxidation states loosing 3 electrons and 5 electrons
respectively. It can also exhibit -3 oxidation state by gaining three electrons.

d) Tellurium can loss and gain electrons
e} Bromine prefers to gain one electrons forming g, ion

f) Rubidium loses one electron forming Rb'' ion



71.

Compound lons present Name

a) Na2r Na‘, Br Sodium bromide

Step 1

Sinary lonic Compounds contains a positive ion (Cation) always written first in the formula and a
negative ion (anion). In naming these compounds, the following rules apply

+ The cation is always named first and anion second
+ A monatemic { meaning “one-atom” } cation takes its name from the name of the element

+ A monatemic anion is named by taking the root of the element name and adding —ide.

Compound lons present Name

b} Rb,0 Rb*? , O"? Rubidium oxide

Comment

Compound lons present Name

c) CaS Ca*?,5< Calcium sulfide

Comment

Compound lons present Name

d) All, Al*2, IS Aluminum icdide

Comment

e) Strontium fluoride ----eee--- SrFs

Step 2

Step 3

Step 4

Step 5

Step 6
f) Aluminum selenide -------- Al,Sey
Comment

Step 7
Comment

Step 8
g} Potassium nitride ------ KyN
Comment

Step 8
h} Magnesium phosphide ------eeeee- MasP2




73.

a) CsF: Cesium Fluoride

b} Li,N : Lithium Nitride

c) Ag,S: Silver Suffide

d} MnO,: Manganese dioxide
e} TiO,: Titanium(/V) oxide

f) Sr,P,: Strontium phosphide

75.

a} BaSO,: Barium Sulfite

b} NaNO, : Sedium Nitrite

c) KMnO,: Potassium Permanganate
d} K,Cr,0,: Potassium Dichromate



77.

Dinitrogen tetroxide

Comment

)

lodine Trichloride

Comment

c) SO, : Sulfur Dioxide

Comment

d) P.S,: Diphesphorous Pentasulfide

Step1ofd ~

Step2ofd ~

Step3ofd ~

Stepdof 4 ~



79.
a} Cul: Copper (I} lodide
b} Cul::Copper (Il) lodide
c) Col,: Cobatt (Il) lodide
d} Na,CO,: Scdium Carbonate
e} NaHCO,: Sodium bicarbonate
f) S,N,: Tetra Sulfur Tetra Nitride
g} SF, - Sulfur Hexafiuoride
h} NaOC]I: Sodium Hypochlorite
i} BaCrO, : Barium Chromate
i} NH,NO,: Ammenium Nitrate

83.

a} Sulfur Difluoride: SF,

b} Sulfur Hexafluoride: SF,

c) Sodium Dihydrogen Phosphate: NaH,PO,
d) Lithium Nitiide: Li N

&) Chromium (IIl) Carbonate: Cr, (CO, ),

f) Tin (/l) Fluoride: SnF,

g) Ammonium Acetate: CH,COONH,

h} Ammonium Hydrogen Sulfate: NH HSO,
i} Cobatt (IIl} Nitrate: Co(NO,),

i} Mercury (I) Chioride: Hg,Cl,

k) Potassium Chiorate: KCIO,

[} Sedium Hydride: NaH



85.

Step 1
a) Sodium oxide ----eeeen Na,O
Comment

Step 2
b} Sodium peroxide ----------- Naz0,
Comment

Step 3
c) Potassium cyanide ------ -~ KCN
Comment

Step 4
d) Copper (Il) nitrate ---------- Cu (NOz)2
Comment

Step 5

e} Selenium tetra bromide ---------- SeBr,



87.
a} HNO,: Nitric Acid
b} HCIO,: Perchloric Acid
c) CH,COOH : Acstic Acid
d} H,SO,: Sulfuric Acid
e} H,PO,: Phospheric Acid



93.

Step1ofd ~

Na X gives 2 Na* and X ions

Number of electrons (X) = number of protons (X} + charge
36 = Number of protons + 2

There fore number of protons in X = 36-2

=34

The number of neutrons = Atomic mass — number of protons
=79-34

=45

Atomic number (X) = 34 indicates Selenium (Se)

There fore X is Se

lenic bonding: The electrostatic attraction between oppositely charged ions.

a} The binary compound formed between X and F is will be a covalent bond because of lower
electrc negativity difference between atoms so option a is true

Comment

Step2ofd ~

b} X contains 34 protons but not 38protons so statement is false

Comment

Step3ofd ~

c) X has 45 neutrons but not 41 neutrons so statement is false

Comment

Step4ofda ~

d) X is Se but not Sr so option d also false



99.
a} Calcium belongs to Il A group. Sc oxidation state (4"

N — being non metal has oxidation state
=Groupno -8

=5-8

=-3

So formula of the ionic compound is Ca, N, and it is cakiumnitride.

Comment

Step2ofg ~

b} K belongs to |A group. So cxidation state is +1, K*

O belongs to IV group. Oxidation state =6 -8

=-2

Formula of the ionic compound = K0, potassium oxide

Comment

Step3ofg ~

c) Rb belongs 1o |A group with +1 oxidation state
F belengs to VIl A group with oxidation state =7 - 8
=-1

Formula of the ionic compound = RbF, Rubidium fluoride



101.
Sep1ats

In the representatien format X, here

Z = Number of protoss
A = Number of protoes + Number of neutrons.
X « Aromic symbol

Comment
Swep2a'5 A

identity the cach ot the ‘oliowing clements:
(@) 11X nuckeus has

number of protoas = 15
number of ¢lectrons =15
number of neutrons = (31-15)

=16

The atoric number 15 s correspanding 1o the cloment s Phosphorous (). Theretore, IE]
nave 15 protons ana 16 neutrons.

Swep30'5 A

{8} "EX nucleus has
number of protons = S3
number of electrons = 53
number of newtrons = (127 -53)
=74

The atormic number 53 s comrespanding 1o the clement is lodine (1) Theredore, mvo
protons and 74 newtrons.

Stepdals A

€} 22X nucleus has
number of peotons = 19
number of electrons = 19
number of neutrons = (39-19)
=20
The atoric number 19 5 comrespanding 1o the clement |s Potassium (K). Therelare, @m\n
15 protons anc 16 neutrons.

Swep 505

@) "X nuckus bas
number of protoms = 70
number of chectrons = 70
number of neutrons = (173~ 70)
=103
The aoric number 70 s comrespandng 10 the clement is Yiterbium | vy ). Therodore,
nave 70 protons ana 103 neutrons.



103.

Sepl1ai2 ~

The fallowing tadie shows each nucious has numbder of protons, number of neutrens and numbder
of electrons:

Atom /lon | Protons | Neutrons | Electrons

'5Sn

By
Mg

nSe

e

-
»Cu

Comment

Step20'2 ~

Take '¥Sq which has
number of peotons = 50
number of electrons = 50
number of neutrons = (120~ 50)
=70
Therelore, ",:Sn have 50 protons, 50 electrons, and 70 neutrens

Simiarty, do the calculatons ‘or remaining aloms which taddaled as shown below.

Atom /lon | Protons | Neutrons | Electrons

‘LSn 50 70 50
f;.\!g“' 12 13 10
nSe 34 45 34
& | 17 13 17

”

SCu 9 3¢ 29




