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To predict the shape of a molecule, the steps to be
followed are shown below.
Step (1) Draw the Lewis structure of the molecule.
Step (2) Count the number of electron pairs around the
central atom.
Step (3) Determine the geometry of electron pairs as
linear or triangular planar or tetrahedral.
Step (4) Predict the shape of molecule.
0056010833 305:5)Gs cedcSagi0nda4), $oom0§
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Example 4: Predict the shape of a molecule of BF, in
terms of -

(i) Lewis structure and (ii) VSEPR model. What will be the

bond angle of F-B-F?

Solution: "
(i) Lewis structure of BF, is $H

-e B -
O

(ii) It consists of 3 electron pairs around the
central atom B.

The geometry of electron pairs is triangular planar.
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So, it has
a triangular planar shape,
The bond angle of F-B-F is 120°
Example 5: Predict the shape of a molecule of NH, in
terms of -
(i) Lewis structure and (ii) VSEPR model. What will be the
bond angle of H-N-H?

Solution:
(i) Lewis structure of NH, is H—N—H

]
H

(ii) Four electron pairs are around the central atom N.
Thus, the geometry of the electron pairs is tetrahedral.
There is a lone pair on the nitrogen atom. Because of the
electron pair repulsion between this

Ay
lone pair and the bonding pair, the H™ '\ )
shape of the molecule is trigonal py- H< <109.5°
ramidal. The bond angle of H-N-H will be less than 109.5°.

Table 1.1 Geometry of Electron Pairs and Molecular
Shapes of Different Types of Molecules

Number of
bonding pairs
Type | and lone pairs

around the
central atom

Geometry of Molecular
electron pairs shape

180°

X L/D_ X
Linear

X
triangular planar 12%
X X

(trigonal planar) wens

AX, 2,0 Linear

triangular planar
(trigonal planar)

tetrahedral

tetrahedral

X "'f)\x
109.5°
trigonal pyramidal

BN

<109.5°
bent/ V-shaped

2,2 tetrahedral

Note: Symbol E represents the number of lone pairs.
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Ill. Read the passage.

Refined foods are highly processed foods-foods that
have been stripped of (005@(_):05] their original nutri-
ent content and fibre. Examples of these foods include
white flour, white rice, table sugar and high fructose corn
syrup. (00(030:6005(g$e02go Clecunaaqpd) They are not
good for our health because essential nutrients are lost
in food processing.

Also, high-cholesterol foods such as fried foods, full-
fat dairy products and red meat are linked to a higher
risk of heart disease. (§0d:6ep0l (§OgoigaagpP:ads) These
foods are bad for us because they contain saturated fat.
{@aéosaa& Therefore, we must be careful to avoid con-
suming foods high in sodium, fat, sugar and cholesterol.

Nutritionis closely related to the environment. If
national institutions and local communities fail to protect
(020000868 Qo3003/ nmRuS&E) the environments
around them, their hope of thriving in the long run will
be dashed.(ctaotﬁ:)go:] Also, the human world will suf-
fer from food insecurity. (02:83800¢03(g€:) Forests
bring many benefits to the human world. Being a haven
{%%’J:G’PG?SPI 03$:%cpc¢cp] of biodiversity, forests are
an excellent source offoods such as mushrooms, bam-
boo shoots, nuts, berries, leaves, and tubers.(3[gdgp:)
Deforestation will lead to loss of biodiversity and loss of
nutrition for many local communities.

The root cause of environmental damage is pollution.
Air, water and soil pollutants are causing adverse ef-
fects [a%:tr&:@ﬁeoTcoem mnﬁ:mcﬁcspo%gqo:) on
plants, animals and humans as well. Moreover, environ-
mental damage and loss of biodiversity adversely affect
(sB:Bsgoigo:cB80d) diet, nutritional value and health.
Thanks to recent research on nutrition {9@0@:\3:9503
([G1epS303) meougBEepopeonnge(odod) we come
to know that environmental deterioration can cause
nutrition-related health problems such as malnutrition
{mmqqlcr}@&:} and infectious diseases.(cg:oos
oo3eameepalqp: (gdgo:[3e:)

In conclusion, diet and nutrition are the very basic
life-sustaining forces of all living things (aaachglEgof)
FE00DNBIBORGE0IEI00 36(TBORYEP:Ea00 FWEWIPYP:)
and keystone of good health. (dﬁszmsqzcmo&gsﬁ
BEM saqjcﬁfcaw;qjcS) In addition, they must be taken
into consideration in the environmental context. Anutri-
tion diet, which is necessary for the survival and healthy
development of human beings, also depends on the
environmental policies of the governments.

02834 24895
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take into considerationcopdogé:odzen:

strip of

linked to

careful to (verb)
related to

fail to (verb)

hope of (v-ing)
suffer from (noun)
lead to (noun)
effect on

Thanks to (noun)

In conclusion

depend on

Exercise
A. Complete each sentence with the appropriate word or
words in the sentence.

1. Foods that have undergone extensive processing and
have lost much of their fiber and nutritional value
are referred to as

. White flour, white rice, table sugar, and high fructose
corn syrup are of these items.
. They are bad for our health since food processing

removes

quimeranutazie |0

. Red meat, full-fat dairy products, and other high-
cholesterol diets like fried dishes are associated with
an increased

. Because these foods contain saturated fat, they are
unhealthy

. Environmental factors and........... are interconnected.
(s00dog08/200503)

. It will be impossible for local communities and
national institutions to survive over the long term
if they don't
live.

the surroundings in which they
. The human race (C\qu‘i:aug) will also experience
greatly from forests.

for biodiversity.

L—— are a great place to get food like mushrooms,

. Forests are a safe

bamboo shoots, nuts, berries, leaves, and tubers.
. Loss of biodiversity and decreased nutrition for many
local groups will result {qﬁfsaw&:aocﬁ@ﬁco'rcm)

Answer Keys

I1l. (A) 1. processed food 2. examples
3. original nutrient content

4. heart disease 5.forus 6. nutrition
7. protect 8. food insecurity 9. benefit

10. haven 11. Forests 12. deforestation

-
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Example 4.
Prove that (ab)" =a"b" for every natural number
n.200008§: n A3:a0og0d statement (ab)" =a"b"

?éG@’JES QBOSG:D@(.;IFI

Solution
Let P(n) denote the statement (ab)" =a"b".

(1) Forn=1, LH.S=(ab) =ab
RHS=a'-b'=ab
LHS=RHS
The statement is true for n=1.
Assume that the statement is true for n =k, that is

(ab)* =a'b* .

We will show that the statement istruefor n =k +1,

that is we have to show that (ab)""' =a*"'p*" |

It is proved that
(ab)**" = (ab)* (ab) = (a*b* )(ab) = (a"a)(b*b) = a*"'b*"
Therefore, the statement is true for n=k+1.

(3) By principle of mathematical induction, the state-
ment P(n) is true for every natural number 7.

Example 5.
Prove that 1-3+2-3*+3.3% +...4n.3" =

(2n-1)3"" +3
————for all natural numbers n by the use

of the mathematical induction principle. mmoaﬁ: n
03&:m0305 statement 1:3+2-3%+3.3 +...4+n-3" =

w 9&c{op:a00560(gol

Solution
Let P(n) denote the statement

(2n-1)3""+3
—

1:3+2:32 433 +.--4n-3"=

Forn=1, LHS=1.3=3

@2-DF+3 12
4 4

LHS=RH.S

The statement is true for n =1,

RHS = =3

(2) Assume that the statement is true for n =k, thatis
2k-1)3""143
4
We will show that the statement istruefor n =k +1,
that is we have to show that 1-3+2:3*+3.3% +...+
_(2(k+1) -1)3**?+3
= 7 .

1-:3+2-3°+3-3 +---+k-3" =

k-3 4 (k+1)-3+

It is proved that
1:3+2:32+3.3 +ooo+ k3% + (k+1)-3*
_(2k-1)3*"+3
4
k=13 +3+4(k +1)-3""
h 4
_ (2k—1+4k+4)3""+3
4
_ (6k+3)3*" +3
4
_ 2k +1)3*2 +3
4
C(2(k+1)-1)3"7 43
4

Therefore, the statement is true for n=k+1,

+(k+1)-3*"

(3) By principle of mathematical induction, the state-
ment P(n) is true for all natural numberr n.
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