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Chapter-13 Biochemistry

INTRODUCTION o

Q.1 What is biochemistry? (Knowledge.Base)' ; O o7
Ans: 1 BICGHENUSTRY
Definition:
“The branch of ckeimistey, trats.deals' witi. the=siudy of structure, composition, and
chemiciziréactipns of su. )stances foteeHin niving organisms is called biochemistry. ”
Scone: |
It sleals with_tie uaturally occurring macromolecules such as carbohydrates, proteins,
linids;, 'mucieic acids and vitamins.
Importance:
Biochemistry is a field that has a great importance today in various fields like:
e Medicine
e Agriculture
e Pharmaceuticals
Q.2 How are macromolecules synthesized? Why are they important? (Knowledge Base)
Ans: YNTHESIS OF MACROMOLECULE
These macromolecules are synthesized by living organisms from simple molecules
present in the environment.
Examples:
e Carbohydrates
e Lipids
e Proteins
e Nucleic acids
Importance:
Macromolecules are essential for us as they are reservoirs of energy.
They not only provide us energy but also form new bones and muscular bones.
They protect us against the diseases.
They are responsible for transmitting genetic information from generation to
generation.
Q.3 What are functions of macromolecules? (Knowledge Base)
Ans: FUNCTIONS OF MACROMOLECULE
Some important functions of macromoleculeq are as f0||0W° - [
(i) Carbohydrates: - IR A
Carbohydrates we eat, pro7ice us e-r*“g\ NARRIREREE
(i) Lipids:- Y,
Lipidstar'majar qourco c’r enargs. Tlﬂe 4 8"c atored in the body to provide emergency
energy Uk p |ItS 1 hty ne!p .U.a th Wwork durmg tough times.

A -ﬁ’ DTS NSt unly prowde us energy, they help us stay strong by forming new bones and

WY muscular tissues. Moreover, proteins protect us against the diseases.

(iv)Nucleic Acids:
Nucleic acids are responsible for transmitting genetic information from generation to
generation.
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Chapter-13 Biochemistry

MULTIPLE CHOICE QUESTIONS
It is responsible for the transmission of genetic information: (K.B}

(A) Nucleic acid _-B) Acetic ac'g

(C) Carbonic acid : (P dxaliziacid
Carbohydrates are synthizsized hi-izlantsthréugh’ (1IKB)

(A) Photosyathesis L fBh Resriration
(C) Oxidstior: ' ~{D) Breathing
Carbollycratas areymolzcyres! (KB)

(A) MMacrorrinlecules! (B) Micromolecules
1CYHlarmeroiecules (D) Monomolecule
The major source of energy are: (K.B)

(A) Proteins (B) Carbohydrates
(C) Nucleic acids (D) Lipids

13.1 CARBOHYDRATES

Q.1

Ans:

LONG QUESTIONS

What are carbohydrates? How monosaccharides are prepared? Give their
characteristics. (Knowledge+Understanding Base) (Ex-Q.1)
CARBOHYDRATES
Definition:
“Carbohydrates are macromolecules defined as polyhydroxy aldehydes or ketones ”.
General Formula:
They have general formula C,,(H20)n.
Classification of Carbohydrates:
Carbohydrates are classified as:
e Monosaccharides
e Oligosaccharides
e Polysaccharides

SYNTHESIS OF CARBOHYDRATES/MONOSACCHARIDES
Carbohydrates are synthesized by plants through photosynthesis process from carbon

dioxide and water in the presence of sunlight and green pigment chlorophyll

sunlight
6CO, +6H.0—grgrophym>CsH:0s+ 60

(GILUU E Ve L . " l '..- ‘ Pl . .\-.
The glucose is further pol\'“ﬁerlzed th forit starch) anc, Geliuinss. h -
JVEON: NSLCEHARIZES

“Mongses “h arldes are the Sint pl »ug]ars ,\/h_l_(,h annot be hydrolyzed They consist of 3
to9 car Lr al ome .

| _f{y are cI \sificd accordlng to the number of carbon atoms in thelr molecules as:
I Trioses (Monosaccharides made up of 3 carbon atoms)

Tetroses (Monosaccharides made up of 4 carbon atoms)

Pentoses (Monosaccharides made up of 5 carbon atoms)

Hexoses etc. (Monosaccharides made up of 6 carbon atoms)

D
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Chapter-13 Biochemistry

Examples:

Q.2

Ans:

The important monosaccharides are hexoses like glucose and fructose. - .
Glucose is a pentahydroxy aldehyde while fructose is pentairyc roxy.etone l av g
the open chain structures as follows andgeneral fonaulaCyFli,Og/ | ©

CHO
Ao ] C1,0H
vl L bl | ) |
b . i et C=0
HC = G H |
! o ;. } HO—(F— H
H—C—OH H—C—OH
. : | H—C—OH
| I - H—C—OH |
' | CH,OH
CH,OH Fructose
Glucose

Characteristics:

The characteristics of monosaccharides are as follows:

Monosaccharides are white crystalline solids.

e They are soluble in water and have sweet taste.

e They cannot be hydrolyzed.

e They are reducing in nature, therefore, these are called reducing sugars.

Explain oligosaccharides in detail. (Knowledge+Understanding Base)
(SWL 2016 G-1)(Ex-Q.2)

LI ACCHARIDE

Definition:
“The carbohydrates which give 2 to 9 units of monosaccharide on hydrolysis are called
oligosaccharides .
Classification:
Depending upon the number of units they produce on hydrolysis, they are classified as:

e Disaccharides

e Trisaccharides

e Tetrasaccharides etc.

Examples: —
The most important oligosaccharides are disaccharides like sucrose. Another examplﬂ waki
of disaccharide is lactose. . A - )

Hydrolysis of Sucrose: - N N |
On hydrolysis, sucrose produces ofienit of g Lu,use ar, a, one Jn't af fch*me’ -

CpoHz00 1 HLO= j}‘a’j‘" G MO CIH LD,

.' - _v-lv!:\)se 19 \ --".__gnu\,ose Fructose

AR A A il

The characteristics, o'F ollun‘,awnarldes are as follows:
These ch sohydrates are white crystalline solids.
“They are easily soluble in water.

They are also sweet in taste.

They may be reducing or non-reducing.

e o D
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Chapter-13 Biochemistry

Q.3  What are polysaccharides? Give their properties. (Knowledge + Understanding Base)
(GRW-2215)(Ex-Q.3)
Ans: POLYSACCHARIDES . 4 i
Definition: '
“Polysaccharides are macromolec"lar cai bc hvr‘ra €<, (onsi: .tmg oi'h Jr.dl’\,d’ 15
thousands of monosaccharidzas . ! 1

Examples:

o 3tirch

e Ztllnte

o Glycpgen |\ |

PROPERTIES OF POLYSACCHARIDE

e breperties of polysaccharides are as follows:

e They are amorphous solids.

e They are tasteless and insoluble in water.

e They are non-reducing in nature.

Q.4  Explain the sources and uses of carbohydrates. (Knowledge Base)
(GRW 2015, LHR 2015, 17)

Ans: SOURCES AND USES OF CARBOHYDRATES
Carbohydrates range from simple to complex ones. They have varied sources and uses.
Sources:

(i) Simple Sugars:
e Glucose, fructose and galactose are found in fruits, vegetables, honey and
cereals.
(i) Disaccharides:
e Sucrose is found in sugar beet, sugar cane, and fruits.
e Lactose consisting of glucose and galactose is the main sugar in milk and dairy
products.
e Maltose, a disaccharide of two glucose molecules, is found in cereals.
(iii) Polysaccharides:
e Starch is found in cereal crops; wheat, barley, maize, rice, etc.
e Cotton is pure cellulose.
USE OF CARBOHYDRATES
Source of energy (MTN 2016 G- ||)
(i) Glucose is the only form of carbohydrates that is used directly by muscles for enercy:
(ii) It is important to note that brain needs glucose as an energv qourumb cause | ,ar mt'
use fat for this purpose. — e N

" J I
— = L )

Other than Energy:
Besides, the energy provmmq mafr.mle m“bdyc rates -Isn prrrwce the followmg usage
in our body: .
(i) Thevregula the mo nt r{ s\ugir eupl ifrour body Low sugar level in body results
in Ilprgi seimiaLt
_ (i) (1 Thigy )ruud= \essential nutrlents for bacteria in intestinal tract that helps in
= ligedtisn

N J,I i Dietary fiber helps to keep the bowel functioning properly.

(iv) Fiber helps in lowering of cholesterol level and regulates blood pressure.
(v) Carbohydrates protect our muscles from cramping.

CHEMISTRY-10 218



Chapter-13 Biochemistry

Q.5 What is dextrose? Describe its composition and uses. (Knowledge Base)
(Science, Technology and Sssiaty Pg. # 1047
Ans: DEXTROSE . &
Definition: _ |
“Dextrose is crystallized giucnse Lrawral sagas found in starcayvfoqds). It provides simple
carbohydraiys to the becy that ¢an bz ezsily brocen dowin and processed. ”
Dextrese' S o_Iu_. Ion:
Dextrose gpluticn is avairable. ir several concentratlons For example, five percent dextrose
selutlon (C5W: oasists of 5 grams of dextrose in each 100 ml of solution. It is used to
= | nia#idsfarid replacement and energy to the body.
J [ Hnportance of Dextrose:
e Source of Energy:
It contains approximately 170 calories of energy, but does not contain electrolytes.
Therefore, electrolytes are added according to requirements in solution.
e Usein Drips:
It is commonly called drip system. It is the fastest way to deliver fluids, electrolytes and
medications throughout the body. It prevents air entering into blood stream.
Nature of Therapy:
Dextrose is given to patients directly into vein called intravenous (V) therapy.

13.1 CARBOHYDRATES
SHORT QUESTIONS
Q.1 Give the characteristics of oligosaccharides. (Knowledge Base) (FSD 2016 G-I)
Ans: CHARACTERISTICS OF OLIGOSACCHARIDES
The characteristics of oligosaccharides are as follows:
e These carbohydrates are white, crystalline solids easily soluble in water.

e They are also sweet in taste.
e They may be reducing or non-reducing.

Q.2 Describe the sources of sucrose and starch. (Knowledge Base) (DGK 2016 G-I)
Ans: RCES OF ROSE AND STARCH
The sources of sucrose and starch are as follows: ~ A
Sucrose: . Starche oo | o LA
Sucrose is found in-—, _ | T ot rhjs ol m1 i | =
e Sugarbeet | | /) -\ _ ‘s ~eredl crdn B3
e\ sugar c'_.ane .. \ o~ e Wheat
o AFruity )L LS e Barley
AN e Maize
\ J.; RN N\ e Rice etc.
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Chapter-13 Biochemistry

Q.3 What are monosaccharides? (Knowledge Base) (BWP 2016 G-11)
Ans: MONOSACCHARIDES - \
Definition: - ™

“Monosaccharides are the simplest sugarc Wwhich carnet be hydioly zed T"w y carsiseof 3
to 9 carbon atoms” .
Examples:

o Clicuse

o Erustese eit
Classifiza:ipni
Thiey|are clagsifiea-according to the number of carbon atoms in their molecules as:
' el ““rioses

e Tetroses

e Pentoses

e Hexoses etc.

13.1 CARBOHYDRATES
MULTIPLE CHOICE QUESTIONS

1. The glucose is further polymerized to form (K.B)

(A) Starch and cellulose (B) Starch and protein
(C) Lipids and carbohydrates (D) Carbohydrates
2. Carbohydrates are: (K.B)
(A) Crystalline solid (B) Amorphous solid
(C) Semisolid (D) Both Aand B
3. Monosaccharides consist of number of carbon atoms: (K.B)
(A)3t09 (B)3to6
(C)4t08 (D)6to 8
4. Monosaccharides cannot be: (K.B)
(A) Dehydrolyzed (B) Evaporated
(C) Condensed (D) Hydrolyzed
5. Maltose is a disaccharide of two molecules of: (K.B)
(A) Glucose (B) Starch
(C) Fructose (D) Sucrose
6. Nature of polysaccharides is: (K.B) N
(A) Non-reducing ~ ({B) Reduting.—, "\ W | [ & L0
(C) Oxidizing ! (D) Noi oxidizing', -
7. It is pure cellulose: (K B) e o ) X
(A) Nyton |~ VLY B SHKTT
(C) Ebustth | ~ U (D) Cotton
8. Carbolyarates, isid: re*l'v J.»cd by: (K.B)
@ Eones | L - (B) Muscles
1oy [NPC alrtilages (D) Heart
w9l I:nergy provided by carbohydrates is: (K.B)
(A) 17 kd/g (B) 18 kJ/g
(C) 34 kilg (D) 436 kl/g
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Chapter-13 Biochemistry

10.
11.
12.
1'%
14.

15.

(i)

Ans:

Dextrose solution contains how many calories of energy? (K.B)

(A) 170 (B) 180

(C) 350 (D) 10 _ - [

Molecular formula of fructose is: (K.B) | '\ (LHRZ0[4 BGK 2917 NiTIN 2617120Wk-2017)

(A) C12H22011 \ _ * (B) CoHlsCH

(C) CeH1204 (L) Ce-is

Glucoge ana! fructszs cormairie t forir: (KR) (GRW 2014)

(A) Stariy . = (B) Cellulose

(C) Suctosz!, ! ! ) (D) Glycogen

(zeneral formulaof carbohydrates is: (K.B) (SWL 2016 G-I)

(/ \J vn”Zn (B) Cn(H20)n

(C) Cr(OH), (D) None of these

Which one of the following is crystalline solid? (K.B) (DGK 2016 G-1)

(A) Glucose (B) Starch

(C) Cellulose (D) Glycogen

Polyhydroxy ketone is called: (K.B) (FSD 2017 G-I)

(A) Glucose (B) Starch

(C) Sucrose (D) Fructose

Define carbohydrates. (Knowledge Base) (LHR 2013, FSD 2016 G-11)
CARBOHYDRATES

Definition:

(i)

Ans:

(iii)

Ans:

“Carbohydrates are macromolecules defined as polyhydroxy aldehydes or ketones .
General Formula:
They have general formula C,,(H20).
Examples:

e Glucose

e Fructose

e Starch etc.
Give the characteristics of disaccharides. (Knowledge Base)

HARACTERISTI F DISACCHARIDE

The characteristics of disaccharides are as follows: ]
On hydrolysis disaccharides give 2 tq 9 units of mr\r.cmccnc rchec.
Disaccharides are easily so'ble in NotF‘" 1\ . e
They are white crysialline saiids: AEREARIEE '
They have sweet test,. /' » L
o Tiley maysa rpdu*mg (I se'-. maiicse) ornon-reducing sugars (sucrose)

Give thz"h 1Ior ce 1 r=q JctILr fu‘i fsrmation of glucose. (Knowledge Base)
(LHR 2013, GRW 2013)

FORMATION OF GLUCOSE

A q::u"r‘ S o.med from carbon dioxide and water in the presence of sunlight and green

nigivient chlorophyll.
Reaction:

6CO,+6H,0—SMat_, ¢ H O +60,

Chlorophyll
Glucose
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(iv)

Ans:

(v)

Ans:

Draw the structure of glucose. (Knowledge Base) (GRW 2014, 2015)
STRUCTURE OF GLUCOSE - \
CHO _ -
| N
H—._.C—-CH
I
HC— C i
L
H— C—OH
|
H— C—OH
|
CH,OH
(Glucose)

Give the balanced equation for the hydrolysis of sucrose.
(Knowledge+Understanding Base)
HYDROLYSIS OF SUCROSE

The balanced equation for the hydrolysis of sucrose is as follows:

C12H22011+H20 %C leoa + Csleoe

Heat
Sucrose Glucose Fructose

Q.1
Ans:

LONG QUESTIONS

Define proteins and explain their properties. (Knowledge+Understanding Base)
PROTEINS
Definition:

“Proteins are highly complicated nitrogenous compounds made up of amino acids .

Example:
e Albumen

e Gelatin
Composition:
Proteins consist of carbon, hydrogen, oxygen, nitrogen and sulphur. They are
polymers of amino acids. Amino acids are linked with each other through peptl
linkage. Protein has more than 10,000 amino acids. N R
Hydrolysis of Proteins: e Y I
All proteins yield amino aC|ds upor-hydrol! sie. o~ T\ AN (S

ettt \ VWAV Y

D

\ - . \ﬂp |L°||n1‘&:,\. -
OCCUFI‘-‘ﬁ”_‘_Cf_PlO ieins|in b ivirig-Oiganisms:
Occgrrence df proteins indiving organisms is as follows:

1) -Rroteins are present in all living organisms.

£i1)~They make up bulk of the non-bony structure of the animal bodies.
(iii) They are major component of all cells and tissues of animals.

(iv) About 50% of the dry weight of cell is made up of proteins.

(v) They are found in muscles, skin, hair, nails, wool, feathers, etc.

(vi) Proteins make up more than 50% of the dry weight of animals.
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Q.2

Ans:

Q.3

Ans:

What are amino acids? Explain, amino acids are the building blocks of proteins.
(Knowledge+Understaiading Rasey—,
(JF Wezii16) MTN 2010
AMINO AGIL'S
Definition:
“Amino acids are organic c0 'npn' as conar tihg c.F l:ot ] ammo anyl ¢arboxyl groups”.
General foimula: . -
They have the geheralrerr. Wila
( ide xhalr) R:ACiH= L,OOH (carboxyllc group)
|
[} R NH, (amino group)
dc chain 'R' is different for different amino acids.
Tvpes of Amino Acids:
There are 20 amino acids. These amino acids are classified into major classes on the basis
of their synthesis.
(1) Non-Essential Amino Acids:
“Ten out of twenty amino acids can be synthesized by human body. These amino acids
are called non-essential amino acids ”.
(if) Essential Amino Acids:
“The ten amino acids which cannot be synthesized by our bodies are called essential
amino acids .
Essential amino acids are required by our bodies and must be supplied through diet.
Amino Acids are Building Blocks of Proteins:
Two amino acids link through peptide linkage. Peptide linkage (bond) is formed by the
elimination of water molecule between the amino group of one amino acid and carboxyl
acid group of another.

o

H,N-CH-COOH + HNH-CH-COOH —3H,N —-CH-C-NH-CH-COOH

| | | |
R R R R

1 Amino Acid 2" Amino Acid
When thousands of amino acids polymerize they form protein.

Explain the sources and uses of proteins. (Knowledge Base) _ (Ex-Q4-. 17
(LHR 2013-15, DGK 2017, SWL 2017, FSD 201r:»,~<3'-.!, BWP 270-10 3-|)"
RCES AND ""QFPQ_TE'_._"'- ’

Proteins make up more than 50% 0f theldry vwnh‘ ’)f alt |n1a|” Eac'“ paoteln has its

source and carries out a sp =c;f|c furCtion. | - -

Sources.aid uses of Pré Geein are as oll: DSt

1) An 'mcl PIO'[P ns | ™ —

Source' . IBi=a

oures f' awlm 1I ¢ p"melns are:

iieat -

Mutton

Chicken

Fish

Egg
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Uses:

e These are used as food by human beings as they are essentlal for theformatisn GF

protoplasm. _ [

(i) Enzymes are Proteins: ! W N
Production:
Enzymes are proteins that aie pr(‘umﬁd byhe Imng "Plls
Eunctisns,

o Trey cdtalyze the cliem! ml r£aclions taklng place in the bodies.

They: arg highily'speciiic and have extraordinary efficiency.
| b Mary euzymes are used as drugs.

» “They control the bleeding and treat blood cancer.
(i) Hides are Proteins:
These are used to make leather by tanning. Leather is used to make shoes, jackets, sports
items, etc.
(iv) Proteins in Bones:
Proteins are found in bones. When bones are heated they give gelatin. Gelatin is used to
make bakery items.
(v) Plant Proteins:
Sources:
Plants also synthesize proteins, such as pulses, beans, etc.
Uses:
These are used as food.

13.2 PROTEINS
SHORT QUESTIONS

What are essential and non-essential amino acids? (Knowledge Base) (MTN 2016 G-I1)
Answer given on Page # 223

Define protein and name its basic unit. (Knowledge Base) (FSD 2017)
Answer given on Page # 222

MULTIPLE CHOICE QUESTIONS

Amino acids are linked with each other through: (K.B) (BWP 2016 G-1)
(A) Peptide linkage (B) Covalent linkage
(C) Hydrogen bond (D) lonic bond
Percentage of protein in dry weight of cell is: (K.B) — [~ [
(A) 50 % B)90 %, . v
(C) 60% (©040% 11 : ™
Protein are essential forlhe for‘n itnll Qi (k B)L 4
(A) Cytopiasm . Y L ABY Protdpiasm
(C) Eceemlusma T~ [ SN _' - (L)) Endoplasm
These are|groteins: (I« B '
-, () [Hlides | VA (B) Hooves
() bices (D) Caudals
It is found in bones: (K.B)
(A) Lipids (B) Proteins
(C) Carbohydrates (D) Organic acids
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6.

Ans:

Ans:

Ans:

Ans:

N

Gelatin is used in:

(A) Bakery items
(C) Glass items
Basic building un
(A) Carbohydrates
(C) Fatty geitds

Numbea=n? anfinc-acids iiy or telins Is! (i€ B)

(A) 1000 |

(C\ Lless'than 1')300

Wiithone of the
(A) Pulses
(C) Beans

(K.B)
(B) Plastic
(D) Gems
its of proteins ai% : (K.B)
' — (B} Aminc, acis!, !
._(D)Margsaccharides

(B) More than 1000
(D) More than 10000

1%,

‘LidRk 2014, 2045, M TN 2017)

following does not contain protein? (K.B) (RWP 2017, FSD 2016)

(B) Potatoes
(D) Eggs
13.2 TEST YOURSELF

Which elements are found in proteins? (Knowledge base)

ELEMENTS FOUND IN PROTEIN

The elements found in proteins are:

Carbon
Hydrogen
Oxygen
Sulphur
Nitrogen

How amino acids are bonded with each other? (Knowledge+Understanding base)

BONDIN F AMINO ACID

Amino acids are basic building blocks of proteins. Two Amino acids are bonded through
peptide linkage. Peptide linkage (bond) is formed by the elimination of water molecule
between the amino group of an amino acid and carboxyl group of another such as:

0
U

HZN—$H—COOH + HNH - CH-COOH—HL ,H N-| CH—C—NH —(|3H—COOH

R

| - |
R Dehydration R

Peptide Iinkage :

When thousands of amino acids polymerize they form protein, <, | =
Give the general formula of amina.acids) (Fnowledge base)(i-$H 4016 3 -4 S\ 2016 G ||)

The general formu

4N

GENEPRAI. FQI—‘MU_ Q_églﬁﬁ_LﬁQD: |
la of aminc aciasiis ciivénhelow.—~
\ufde cnmr.)F\ CH'\- L,OC»H Carboxylic group)
b L
NHZ

(Amino group)

5 delclain “R” is different for different 20 kinds of amino acids.
What do you mean by non-essential amino acids? (Knowledge base)

NON-ESSENTIAL AMINO ACIDS

R

(MTN 2016 G-1)

“Non-essential amino acids are those amino acids which our body itself can produce or

synthesize”.

CHEMISTRY-10
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Synthesis by Human Body:
Ten out of twenty amino acids can be synthesized by human body am s are-gelied
non- essential amino acids.

—mmmmwmm
LonsapEsTION AR

Q.1 What are ipids? Expiair thel mrooerties \Kno" ¢dge+Understanding base)
(MTN 2017)

Ans: ' . ) LipIDs
°f||||t|nn

‘a1 dsare'macromolecules made up of fatty acids. Lipids include oils and fats .

ueneral formula:
General formula of triglycerides is as under:
O
|
H,C —0—C—R
i
HC —O—C—R
0
|
H,C—O0—C—R

Composition:
The esters are made of three fatty acids therefore, they are called triglycerides.

I
CH,—OH CH,-O-C-R

| i T

HC-OH + 3 R-C-OH ——> CH-O-C-R + 3H,0
O

| | I

H,C-OH Fatty acid CH,-0-C-R

Glycerol Triglyceride

Major Types of Lipids:

The major types of lipids are as follows:

(i) Qils: :

Oils exist in liquid form at room temperature Thﬁy are gl /ce".Ues Of. ui 54 turh.ed ok y auds

(i) Eats: v
Fats exist in solid form at mom fen upenfur : "hoy a.mtrlul /(‘“rlur,'b 0 ‘saturated fatty acids.
Fatty Acids: : (MTN 2017, SWL 2017)

“Fatty'& 2ids ale m:ldanq Lth S MQI'JS .ney are Iong chain saturated and unsaturated
carboxyhc ocw )

. .r.{c.f_D_‘S

W el Chgimitic acid: CisH3COOH  (Saturated)

J' ST e Stearic acid: Ci7HssCOOH — (Saturated)

e Oleicacid: Cy7H33COOH  (Unsaturated)
These acids form esters (oils or fats) with glycerol in the presence of mineral acids.
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Q.2

Ans:

Explain the source and uses of lipids. (Knowledge base)
(GRW 2013, 14, FSD 2017, BWP 2017, BWP 2017, DGK 2017, MTN 2016 G-1 17, S\ 2017, RWP, 25T

SOURCES OF LIPIDS |
Fats and oils are synthesized naturally by animals, plants-asde .arn‘e of om-°m
() Animal Fats:
Source:
Animal fate.are found in acipise Hs»ue cel Is A1 Mais.secree mllk rom which butter and
ghee igoained.
Uses:
Butter anai uhee, alie usad iy eooklng and frying of food, for preparing bakery products
¢ rri swedts.

ARl fats are used in soap industry.
uu) Plant Oils:
Sources:

Plants synthesize oils and store them in seeds, such as, sunflower oil, coconut oil,
groundnut oil.

Uses:
These oils are used as vegetable oils or ghee for cooking and other purposes.
(iv) Marine Animals Oils:
Sources:
Marine animals like salmon and whales are also source of oils.
Uses:
These oils are used as medicines e.g., cod liver oil.
USES OF LIPIDS
The uses of lipids are as follows:
(i) Fats and oils are high energy foods.
(i) They are source of vitamins A, D and E.
(iii) They are used to build brain cells, nerve cells and cell membranes.
(iv) They are insoluble in water but soluble in organic solvents.

(v) The fats stored in the body insulate it as these are poor conductor of heat and
electricity.

Q.1

Ans:

SHORT QUESTIONS _ .
How margarine can be prepared? (Application Base)(Interesting I'tft')rr. |'a'tio'm Pg._'. .'1#107}.:
PREPARATILION OF; |\,'IAD SARIL \IE SN CL -

Margarine is produced by acdina isdrsgen th veqetan e vil\at! 2030 > in the presence of
catalyst. Cmater the amourit of nydrpgen edaea, the more'solid the fiargarine becomes.

Ik 1 - 2{\_, o8
<\ Vog)toLIe r}tl\-t\t-lo W Margarine

Wheat is'the’ uIT‘E” of rane.u butter and its cause? (Knowledge Base)

NN - (Interesting Information Pg. # 107)

, SMELL OF RANCID BUTTER

Rancid butter has a foul smell because of butanoic acid. However, the esters of butanoic
acid have fruity smell. For example, methyl butanoate smells like apples and ethyl
butanoate smells like pineapple.
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Q.3 What is meant by hydrogenation of vegetable oil? (Application Base)
(Science, Technology and Society Pq. #-407{BWP.2g3])
Ans: HYDROGENATION OF VEGETABLE Q- [~

Vegetable oils are triesters of glygeral and, fatty acds of (insaturated Icno_crains. These
oils are hydrogenated inthe preszice” of nicke! catalysi &t 250 1o 300 °C to form
vegetable ahee.
Vegetakle'gil = “H5— % Vegetable ghee
(Ul]Scter (ed triester) (Saturated triester)
@4 WWret arefaay acids? (Knowledge Base)
ANS] Aaswer given on Page # 226

MULTIPLE CHOICE QUESTIONS

1. It is poor conductor of heat: (K.B)
(A) Acids (B) Lipids
(C) Carbohydrates (D) Proteins
2. Butter and fats are obtained from: (K.B)
(A) Milk (B) Eggs
(C) Meat (D) Fish
3. Plants synthesize: (K.B)
(A) Ol (B) Ghee
(C) Custard (D) Yogurt
4. Salmon and whale oil is used as: (K.B)
(A) Bar. B.Q. (B) Medicine
(C) Food (D) Lemonoid
5. Which gas is passed through vegetable oil to get margarine? (K.B)
(A) Nitrogen (B) Chlorine
(C) Hydrogen (D) Carbon
6. Esters of butanoic acids have smell: (K.B)
(A) Pungent (B) Rotten egg
(C) Foul (D) Fruity —
7. Ethyl butanoate smells like: (K. B) — —~5S N |
(A) Apple . ( rinﬁapple AN [ oA
(C) Cherry \ = (D) Guaval | |\ ||
8. Fat solub'e~ lltamms ara; (Kl B) AL WA
(A) AR, €~ - _x\ \ ..(D)’BC
O©A BT WLV A T (D)K,D, E
9. Which of iFe followi HJ I monosaccharlde? (K.B)
, _ﬁA, Llactose, ' (B) Glucose
N (Cy-Fructose (D) BothBand C
%10, Formula of palmitic acid is: (K.B) (RWP 2016 G-I)
(A) CH,,COOH (B) C;H,,COOH
(C) C;H,,COOH (D) C,,H,,COOH
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Ans:

Ans:

Ans:

iv.

Ans:

13.3 TEST YOURSELF o

What is difference between ghee and oil? (Understanding Base)
(LHR 2015, GRW 2017, MTN 2017, FSD 2016 G-4;SWL 2016 &4, DG 2216 |51 SWD 26155 i)

DYEHEREMNTIAL 'QN

The differences between g. Yet: angh il are 75 Follows:

AR L A T A

_____________ Pnysical State
o It existziin'snlidl formiatirsom e [texists in liquid form at room
i lemperature. temperature.
I Nature
e These are the triglycerides of saturated | e These are the triglycerides of
fatty acids. unsaturated fatty acids.

Give the characteristics of fats. (Knowledge Base)
CHARACTERISTICS OF FATS
The characteristics of fats are as follows:
(i) Fats exist is solid form at room temperature.
(if) Fats are the triglycerides of saturated fatty acids.
(iii) They are lighter than water.
(iv) They are insoluble in water.
(v) They are poor conductors of heat and electricity and serve excellent insulator for the
animal body.
Give the sources and uses of animal fats. (Knowledge Base) (GRW 2017, SGD 2017)
SOURCES AND USES OF ANIMAL FATS

Sources:
Animal fats are found in adipose tissue cells. Butter and ghee is obtained from milk which
is secreted by animals.
Uses:

e Animal fats are used in soap industry.

e Butter and ghee (animal fat products) are used for cooking and frying of food for

preparing bakery products and sweets.

Plants are the source of oil, justify. (Understanding Base)
PLANTS A RCE OF OIL

Justification:

Plants synthesize oils and store them in seeds such as: sunflower oil, ceeniiut.oii, gretnalriut; || °

oil, corn oil. These oils are used as vegetable ails or ghee for, cack ng and o'rher PLYPO: ROE:

_IE'!L.h CRIGACOBLLY )|

Q.1

ANk |

A J..'

What a7 e Al ,IC uc audv E ()Icn. taeir types in detail.

SURTRAE CNG QUESTIONS

(Knowledge + Understanding Base)
NUCLEIC ACIDS

eriiition:

“Nucleic acids are essential components of every living cell. They are generally long
chain molecules made up of nucleotides .
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Components of Nucleic Acids:

Each nucleotide consists of three components.

(i) Nitrogenous base e

(ii) Pentose sugar - | |

(iii) Phosphate group

Types of Nucleic Acids:

There a2 Wb types.of tiuglric.acids!

(i) Dewxiribonucieic Atic (DIvA)

(i) Ribonuclerciacia (RNA)

(i, | Qecxyribericleic Acid (DNA): (DGK 2016 G-1)

"IV( wwpe of nucleic acid which contains deoxyribose sugar in its nucleotides is
called DNA.”

Discovery:

DNA consists of deoxyribose sugar. Its structure was discovered by J. Watson and F.
Crick in 1953.

Structure of DNA: (BWP 2017)
It is long double stranded molecule consisting of two chains. Each chain is made up of
sugar, phosphate group and a base. The sugar and phosphate groups make the backbone
of the chains and two chains are linked through bases. The chains are wrapped around
each other in a double helix form.

sugar-phosphate
backbone

Figure: DNA Structure

Functions of DNA:

The functions of DNA are as follows:
e DNA is the permanent storage place for genetic information in the nucleus of a cell.
e |t carries and stores all genetic informations of the cell.

e It passes the information as instructions from generatlon to mneromon Jon oy

synthesize particular proteins from amlno acids. Py
o DNA carries genes that con f’ul the syl ﬂ"’“IS ot PN/—\ VN A
What are Instructions? Y
These instructions are aenetic, code ofil. fe The / deLcrm re whethee an organism is a man
or a trce gna 1nr‘|¢eyvand vl etner ell is'a newe cell or a muscle cell.

The °eqt erce cf mtro uenc..a bases in DNA determines the protein development in new cells.

CJRaknction: of Doubie Helix:

Jhe-function of the double helix formation of DNA is ensuring that no disorder takes
place. DNA carries genes that control the synthesis of RNA.

Genetic Disease:

Errors introduced into the genes synthesize faulty RNA. It synthesizes faulty proteins that
do not function the way they are supposed to. This disorder causes genetic diseases.
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(i) Ribonucleic Acid (RNA):

“The type of nucleic acid which contains ribose sugar in its nucleotides is celied RNA..>
Structure: e '

It consists of ribose sugar. It is a single strenicad moleguie: | |

Function:

It is responsible for putting tr 2 el mff)rm fion t(' workinthe call to build proteins.
RNA as-aiivisssenaer: \

Its rolo_is| Iifz a-mese enger. RRA, 15 o,.utnesued by DNA to transmit the genetic
informaticn, EI IA raceivies, reads,; decodes and uses the given information to synthesize
new proigind. Thus RNA Is responsible for directing the synthesis of new proteins.

nthesize and passes esize accordin
DNA > znstructionslzo > hNh @
13.4 NUCLEIC ACIDS
SHORT QUESTIONS

Q.4 What are nucleic acids? (Knowledge Base) (BWP 2016 G-1, 17)
Ans:  Answer given on Page # 229
Q.5 What is cause of cancer and how it can be cured? (Knowledge + Understanding Base)
(Interesting Information Pg. # 109)
Ans: AUSE AND RE OF CANCER
Cause:
Cancer is caused by damage to DNA or interfering with the mechanism of its replication
or passing informations.
Cure:
By understanding the mechanism of action of DNA, cancer can be cured.

MULTIPLE CHOICE QUESTIONS

1. It is responsible for decoding of genetic information present in DNA: (K.B)
(A) RNA (B) Acetic acid
(C) DNA (D) Nucleic acid
2. DNA structure was discovered in: (K.B)
(A) 1953 (B) 1919 —
(C) 1983 _(D)1913 T N |
3. RNA stands for: (K.B) T VAN oA
(A) Deoxyribonucleic acid, | 7 [~ ~ () Searic eci | !
(C) Ribongcigic acid . VoS L DY Nueieic acid
4. RNA&ett s (KB (|| o s "
(A) Syrithgsizer, | | | L (B) Messenger
(@) ransponted ' (D) All of the above
T '> n 'Wn'.i.:h scientist discovered the structure of DNA? (K.B) (GRW 2015)
S (A) Hopkins (B) John
(C) Watson and Crick (D) Robert Hooke
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6. Basic structural unit of nucleic acid is: (K.B) (GRW 2014)
(A) Amino acid (B) Glucose
(C) Nucleoside (D) Nucleotide

_'!E""E’l\“wﬂﬂ_
Elmﬁﬁ\m

Q.1  Whatarevitamiss>Explain‘their 'rypes and importance in detail.
\ (Knowledge + Understanding Base)
. (LHR 2013, 14 SWL 2017, SGD 2017, BWP 2016 G-II)
LRGN i ] VITAMINS
' Definition:
“Organic compounds essential to health that must be supplied in small amounts in the
diet are called vitamins ”.
Historical Background:

e In 1912 Hopkins noticed that in addition to carbohydrates, proteins and fats there
are other substances needed for normal growth. Although these substances were
needed in small quantity, yet these substances were called “Accessory Growth
Factors.”

e Later Funk proposed the name "Vitamin' for these substances. He discovered
Vitamin B; (Thiamin).

Types of Vitamins: (BWP 2017)
Vitamins are divided into two types:

(i) Eat Soluble Vitamins:

“The vitamins which dissolve in fats are called fat soluble vitamins .

Examples:

e Vitamin A

e Vitamin D

e Vitamin E

e Vitamin K

Effects of Accumulation: — | ] [y e
They are stored in the liver and faiwy tISSU.’-‘S cHihe b)dy 17 these vuamnw i€ taken in
large quantlty they accum chte intEebody ant!! nause df doaset |

Example:r . ¥ SRR
o “Eocurablaticn 31 vmm r. B\."n the body causes bone-pain and bone-like deposits
In the kldnoy

A :H-:‘_jl"_ﬁj [éficiency:

y J Y =lowever, their deficiency also causes diseases.

Sources, Uses and Diseases:
Sources, uses and diseases due to deficiency of fat soluble vitamins are as follows:
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. Vitamin
i. Vitamin A

Sources
Dairy products, eggs,

Diseases

Maintains the health{-vight — /" '

oils, fats and fish. It can | of the epitheiiym |~ L-lindrigss.
also be obtained fron anillacts onitise N0~
thz Teta-caratend Tourc, Y retinia’s dark, Eye
in jreen yegewnles, | |“adantation inflammation.
| cariots arid {iver:.. mechanism.
i 7| ‘ﬁﬁi Fishliver; aairy Has a role in the Rickets
' | products, oils and fats. absorption of

! Vitamin D is formed in | calcium which is
the skin when it is essential for the
exposed to sunlight. maintenance of

healthy bones.
(it) Water Soluble Vitamins: (GRW 2013)

“The vitamins that dissolve in water are called water soluble vitamins ”.

Examples:

e Vitamin B complex (this includes 10 vitamins)
e Vitamin C (Ascorbic acid).

Advantages:

Water soluble vitamins are rapidly excreted from the body. Hence these vitamins are not
toxic even if taken in large quantity. However, their deficiency causes diseases.

Sources:

Sources of water soluble vitamins are:

e Grains

e Green vegetables

e Milk

e Cheese
e Curd

e Fish

e [Eggetc.

The importance of vitamins is as follows:
(1) Each vitamin plays an #itiportarit -fole in_the, 1e.1l1hy dlev; eippme ) of our body.
(i) Natura!~ |tam|ns are-orgar, il faod Ubstalrces four. oty in plarits and animals. Our

body 5_trlaklé to-syiitaetize wtémmt

IMPORTANCE OF VITAMINS

- "‘Gll'x*!‘,"_'z@l:i-.,

R\jVP 2017\

)

ccause of this, they must be supplied either

directly\in\the'diet, or ty way-<i dietary supplements. They are absolutely necessary for

- (;L.r fiorinal’ qrv ath.!

u |‘ ¥/iamins cannot be assimilated without ingesting food. This is why, it is suggested
that vitamins must be taken with meal.

(iv) They help to regulate our body's metabolism.
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13.5 VITAMINS
SHORT QUESTIONS

Q.1 Give the uses of vitamins? (Knowledge Base,)

Ans:

~

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

(SRW 2017, 14)

| USESUE AVETANING |

The uses.¢i Vitamins are-2sfollows: _
o tamiris piay aniimporiant icleiintie healthy development of our body.
e Vitamins hely; t¢ regliate our body’s metabolism.
.» Thev'astisithe food for formation of bones and tissues.
| %! Vitamins are absolutely necessary for our normal growth.
What is role of vitamin A in body? (Knowledge Base)
ROLE OF VITAMIN A
Vitamin A performs various functions in the body like:
e |t maintains the health of epithelium.
e |t controls (affects) the retina’s dark adaptation mechanism.
Write down diseases born by the deficiency of vitamin A. (Knowledge Base)(LHR-2015)
DEFICIENCY OF VITAMIN A
The diseases born by the deficiency of vitamin A are as follows:
e Night blindness
e Eye inflammation.
Describe the sources and uses of vitamin D. (Knowledge Base) (GRW 2017, BWP 2016 G-I1)
SOURCE AND USES OF VITAMIN D
Sources:
The sources of vitamin D are as follows:
e Fish liver
e Dairy products
e Qils and fats
e Vitamin D is formed in the skin when it is exposed to sunlight.

e Vitamin D helps in the absorption of calcium which is essentlal f o) t'ne
maintenance of healthy bones. . y

What are vitamins? (Knowledge Rase) [ L /FJIZ‘ 2 )16 Gl EWP 2017)
Answer given on Page # 232

~ l'mmm NS, b

\itainiris Ware 1|5cwareu in: (K.B)

A9 ' (B) 1914
) 1932 (D) 1924
Accessory growth factors later named vitamins by: (K.B)
(A) Drude (B) Loren
(C) Funk (D) De’duve
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3.

10.

Ans:

Ans:

Ans:

iv.

Ans:

Funk discovered vitamin: (K.B)

(A) By(thiamin) (B) C (creatinin)

(C) B (sucrose) (D) Urea _ -

Vitamin C is also called: (K.B) YN

(A) Nucleic acid _ ' - (37 Gailic, acidl

(C) Ascorbic acid = (D, Malzi¢ acil |

Which vitzinin is fat selulbile? (l\ B) ») ; (LAR 2014, 2016; GRW 2016)
A)AL ADJ E

C)K T ' (D) All of these

Whizh ene Hf the followii |g vitamins is water soluble? (K.B) (GRW 2015, MTN 2017)
(A3 Vitamip (B) Vitamin E

('(,:) */itamin A (D) Vitamin C

Deficiency of which vitamin causes night blindness? (K.B) (GRW 2016, DGK 2017)
(A) Vitamin D (B) Vitamin C

(C) Vitamin E (D) Vitamin A

Eye inflammation is caused by the deficiency of vitamin: (K.B) (LHR 2014, DGK 2017)
(A) Vitamin D (B) Vitamin C

(C) Vitamin B (D) Vitamin A

Rickets disease is caused by the deficiency of: (K.B) (SGD 2017)
(A) Vitamin D (B) Vitamin A

(C) Vitamin E (D) Vitamin B

Who proposed the name of vitamin? (K.B) (SWL 2016 G-I)
(A) Funk (B) Watson

(C) F.Crick (D) Lewis

13.4 TEST YOURSELF
What are the disadvantages of fat soluble vitamins? (Knowledge Base) (SWL 2016 G-1)
DISADVANTAGES
If these vitamins are taken in large quantity, they accumulate in the body and cause diseases.
What are advantages of water soluble vitamins? (Knowledge Base)
ADVANTAGES
Water soluble vitamins are rapidly excreted from the body. Hence, these vitamins are not
toxic even if taken in large quantity.
Examples:
e Vitamin B complex
e Vitamin C
Give examples of fat soluble vitamins. (Knowledge Base)
FAT SOLUBLE VITAMIN

Theexamplesofthefatsolublewtammsale AT NN (o o=
e Vitamin A ) LT\ ' i
e Vitamin D -
e VitaminE VAR
o LVItamii<_ " - \ —
What eire the corip orieints Gf |1u:!3uude’? (Knowledge Base) (FSD 2017)

| CO“PUNENTS OF NUCLEOTIDE
fach nudenudu sensists of three components:

i INIFiggenous base

(iu) ‘A pentose sugar

(ii1) A phosphate group

Pentose sugar and phosphate group make the backbone of the chain and two chains
are link through bases.
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V.

Ans:

Vi.

Ans:;

What is the function of DNA? (Knowledge Base)
(RWP 2014, 16 G-I, FSD 2017, SWL 2016 G-, I, SGD 2016.5:1, GRW. 2013;

FUNCTIONS OF DNA i ¢
The functions of DNA are as follows: - ' e
e DNAIs the permanent storage place for geneltc \inforfiiation.in t 16 nGcteus of a cell.
e It carries and stores ail genetis informaiipniot theicell), | 1|
e It passes the inforrmaticn /as instriciions from \gererationito generation how to
Sy thixsize-periicuial protéing from aininb acids.
o ESNA ngrrige genis that\Ganfit-the Synthesis of RNA.
Why RiA s ¢elled a mbsseiger? (Understanding Base)
RNA AS A MESSENGER
TTe' whie-activity of DNA depends upon the RNA. DNA stores genetic information and
iasses this information to RNA, then RNA reads, decodes and uses this given information to
synthesize new proteins. Thus RNA is responsible for directing the synthesis of new proteins.
That’s why we can say that RNA works like a messenger.

~ Syn?hesize emd passes RNA Synthesize acco_rding
instructions to to the insturctions

COMMERCIAL USES OF ENZYMES

Q.1

Ans:

Write down the commercial uses of enzymes. (Knowledge Base)
(Science, Technology and Society Pg. # 111)
COMMERCIAL USES OF ENZYMES

Enzymes:
“The substances which are used to catalyze the reactions in living organisms are called
enzymes”.
Examples:

e Protease

e Amylase

e Lipase
Common Types of Enzymes and Their Commercial Uses:
Enzymes are used on commercial scale for different purposes. Common types of
enzymes and their role in industry is described as:
(i) Eermentation of Molasses and Starch: )
Enzymes present in the yeast are commercially used for the fermentmu  of rr O|a‘-S::b Al Id.'
starch to produce alcohol (Ethanol) — P Y I :
Examples: A T AN LA

e Diastase | AR IR

e Invertase A

o Zyrlase \ v VAN
(i) Delr*‘q_eﬂjm'gs_tby_ y \ i

|\/|ICI‘0bI’-1| 2nzyroes dre Jgediin aetergents (powder or liquid).
rm_les VL

A '-| W .ipases decompose fats into more water soluble compounds.

0 Amylase removes starch based stains.
e Cellulose degrades cellulose to glucose, a water soluble compound.
e Bacterial proteases break down protein stains on the clothes.
Thus enzymes containing detergents clean effectively and remove all stains and dirt.
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(iii) Purification of Fruit Juices:

Enzymes are used for the purification of fruit juices. They are added to-fruit that has
been crushed like grapes. This increases the yield of the juice exirik:ted, by remioviig
suspended particles. It also improves the colsur derived £2omm e fitnt skis:

(iv) Bread making:

Amylase enzymes are used) in braad riakingbeceuss they can jyield more starch of
the flour. Even they are efficient ehough ito' corivert starck to sweat‘glucose syrup. This
can be J>°1 c‘S swe"fnpr m the fénd as,weit-as bréad making.

Lactose in m I.( s bioker 'down to galactose and glucose, which are sweeter than
lactdse.

Szxarnpice

L-actase enzyme is used to increase sweetness in ice cream.

(vi) Enzymes in Dairy Industry:

In the dairy industry some enzymes are used for the production of cheeses, yogurt and
other dairy products while others are used to improve texture or flavours of the products.

COMMERCIAL USES OF ENZYMES

SHORT QUESTIONS

Q.1  How we can check the solubility of starch and sugar? (Knowledge Base)
(Skills Pg. # 112)
Ans: LUBILITY OF STARCH AND AR
Solubility of starch and sugar in water can be checked in laboratory as well as at home.
Starch is insoluble in water while sugar is soluble in water forming a clear solution in water.
Q.3  Give a commercial uses of enzymes (Knowledge Base)
Ans: COMMERCIAL USES OF ENZYMES
Two commercial uses of enzymes are as follows:
(i) Eermentation of Molasses and Starch:
Enzymes present in the yeast are commercially used for the fermentation of molasses and
starch to produce alcohol (Ethanol).
Examples:
e Diastase
e Invertase
e Zymase

COMMERCIAL USES OF ENZYMES
MULTIPLE CHOICE QUESTIONS

1. Which one of the following is used in bread making? (K.B)

EA Lactase (BZ Amylase 75 % | | -
C) Urease L (DLhigasc) oy T e
2. Alcohol is obtained mainkby th= tgrnﬁc..tau anjoi: (K.BY | "'
(A) Molasses (EV)\Priotgir's
(C) Starch— . {D)Botk-~'and C
3. Whicli one of tre 'ro.lrwuu dngm\o' €s fa*o into more water soluble
composndz?(K.E) | |
?Ag Laciasz, |\ ] gB) Amylase
: Liipase" - D) Protease
e A ‘|Mu Frins'of the followmg decomposes proteln stains on the clothes? (K.B)
W ;Lactase E ;Amylase
C) Lipase D) Protease
5. Cellulase degrades cellulose to: (K.B)
A) Fructose B) Glucose
C) Lactose D) Ribose
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G@MCL) DIAGRAM . m
AR

CARBOHYHRATES

\
® honey
® fruits ® mainly as energy source
® vequ 26
*’\@ glucose, fructose, ® regulate sugar level
galactose.
® fruits e helps in digestion
Songareto lower cholesterol level
® sugar beet Oligosaccharides 3 E
: dairy product sucrose, lactose, ® protect from cramping
cereals g maltose. \&E &
® cereals Pol ey
® crops olysaccharides
~  starch, cellulose. J
PROTEINS
& ) g @ =)
e Animals made up of e form protoplasm
meat, mutton, fish, thousands of ® enzymes as catalyst
chicken, eggs ‘ amino acids * hides - leather industry
® Plants through » gelatin - bakery items
C puises and beans > peptide Iinkage Q pulses and beans - food
9 Anima! ; ‘ ® high energy foods 1
butter, ghee fetst 2 ,z e as a food, oil and ahee
® Plants S 900 :
: with glycerol
oils

Nucleic Acids
A & RMNA

. nll'...,;éass genetic e water soluble
; ® fat soluble
rmatlons to next B complex

generatlons 2.0 Dk &C.
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EXERCISE SOLUTION o

10.

MULTIPLE CHOICE QUESTIONS N
Carbohydrates are synthesized -y plant< £5r0lgh phctosyntnesis brosess WhICh
requires the following except: (K:2:
(@) CO2 andwater A by Preaenre Gi sunligi‘.t
(c) Oy ' _+ay Chlorophyll
Which bf the folloviirig is & 'ditaccharide? (K.B)
Wy \ (GRW 2013, 15, FSD 2016 G-I, Il, LHR 2015, SWL 2017)

a5 Cilyoose! (b) Fructose

(<) Sucrose (d) Starch

Photosynthesis process produces: (K.B) (LHR 2015)
(a) Starch (b) Cellulose

(c) Sucrose (d) Glucose

Which one of the following is tasteless? (K.B)

(LHR 2014, GRW 2013, DGK 2017, RWP 2016 G-11, 17, MTN 2016 G-I, 17, FSD 2016 G-I, SGD
2017, G-11)

(a) Starch (b) Glucose
(c) Fructose (d) Sucrose

When glucose and fructose combine they produce: (K.B)
(GRW 2013, DGK 2017, MTN 2016 G-I1)

(a) Starch (b) Cellulose

(c) Sucrose (d) None of these

Glucose is: (K.B) (LHR 2014, SGD 2017)
(a) Hexahydroxy aldehyde (c) Pentahydroxy aldehyde

(b) Hexahydroxy ketone (d) Pentahydroxy ketone

Thousands of the amino acids polymerize to form: (K.B)
(GRW 2014, LHR 2014, 16, SGD 2016 G-1, MTN 2017, RWP 2017, FSD 2017)
(a) Carbohydrates (b) Proteins
(c) Lipids (d) Vitamins
Which one of following is a triglyceride? (K.B)
(SWL 2016 G-1I, LHR 2015, 16 BWR, 2016.G-1 17)

(a) Carbohydrates (b) Proteins Y
(c) Lipids W) Vitsmins — N [ E 0
Enzymes are proteins which hava he foiiowing'proferties ex cept (K 5)

(a) They catalyze reaction | | / /% | (b‘ They aieihi gh.y non-specific

(© Thry qie nighlky efficiens \ \\ 4\ Trey are produced by living cells

Which Grie. ofl thel followyi ing) VIJ'a"T’l' Y5-is water soluble? (K.B)
) \(SBIR-E0L7, DGK 2016 G-11, 17, GRW 2016, BWP 2016 G-11, FSD 2017 G-I1)

Y _(Ia} _‘IJJtanwm /\I = (b) Vitamin C

() Mitainin D (d) Vitamin E
Which one of the following is a fat soluble vitamin? (K.B)
(GRW 2013, LHR 2014, BWP 2017, SWL 2017, RWP 2016 G-Il, SWL 2016 G-11 MTN 2016 I1)
(@) A (b E
(o) K (d) All of these
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12.

13.

14.

16.

17.

18.

19.

20.

21

Which one of the following is not the characteristic of monosaccharide? (K.B)

(a) White crystalline solids (b) Soluble in water

(c) Hydrolysable (d) Reducing in nataze | |-

Which one of the following statements alolit aluceseiang-sucioss is iINcerrect? GB)
(@) Soluble in water \ _ * (b Naturalry ¢eeurving

(c) Carbohydrates (d? Dizaccliarices

Whichon? cf the-feliowing is'areducingstozr7(K.B)
- ' _ ~ (FSD 2016 G-11, SWL 2016 G-I, DGK 2016 G-11)
(@) Glucpsi 11 Y ) (b) Maltose

(ciBhcrise! | ' (d) Starch

Tha mast important oligosaccharide is: (K.B) (SGD 2016, G-1,17, GRW 2016 G-11)
(a) Sucrose (b) Glucose

(c) Fructose (d) Maltose

Night blindness is because of deficiency of: (K.B) (MTN 2017, RWP 2017, BWP 2017 G-1)
(a) Vitamin A (b) Vitamin E

(c) Vitamin C (d) Vitamin D

The organic compounds used as drugs to control bleeding are: (K.B)
(LHR 2013, SWL 2017, SGD 2016 G-I1)

(a) Vitamins (b) Proteins

(c) Lipids (d) Glycerides

Deficiency of Vitamin E causes: (K.B) (GRW 2017,MTN 2016 G-I)
(a) Rickets (c) Anemia in babies

(b) Scurvy (d) Night blindness

z_ipic)is are macromolecules. They have characteristics except one of the following:
K.B

(a) They are high energy foods (b) They are soluble in water

(c) They are poor conductor of heat (d) They are esters of fatty acids
Vitamins are Accessory Growth Factors. They play important role in our

body like: (K.B)

(a) Provide energy to the body (b) Insulate our body from electric shock
(c) Build brain cells (d) Regulate metabolic process

ANSWER KEY
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Ans:

N

3.

Ans:

EXERCISE SHORT QUESTIONS

How plants synthesize carbohydrates? (Knowledge Base)
(DGK 2017, SGD 2016 G-1%-RA® 2916 NTY MTN 20182545
SYNTHESIS-OF CAREQHYDRATES |
Carbohydrates are synthesized by-gzlants mrougl phctosvmhegls pliocess, from carbon
dioxide and water in the prisence o7 sunlight anc gesen nigment chierophyll.

A S‘lnh |1f
5CC,HoH,Q - ciTorcgnyll—)C H,,0,+60,

The qu*o e isiiurther po yrnarized to form starch and cellulose.

(‘ ive the charc cterigtics of monosaccharides. (Knowledge Base)
(DGK 2016 G-I1, SGD 2016 G-I, 17, RWP 2016 G-11, MTN 2016 G-I)

CHARACTERISTICS OF MONOSACCHARIDES

The characteristics of monosaccharaides are as follows:

Monosaccharides are the simplest sugars which cannot be hydrolyzed.

They are usually white crystalline solids.

They are soluble in water.

They have sweet taste.

Monosaccharides are reducing in sugar therefore they are called reducing

sugars.

What is difference between glucose and fructose? (Knowledge+Understanding Base)

(GRW 2014, LHR 2015, FSD 2017, SGD 2016, FSD 2016-G-1,11, DGK 2016 G-I)

DIFFERENTIATION

The differences between glucose and fructose are as follows:
Glucose | Fructose

Definition
e Glucose is pentahydroxy aldehyde in |e Fructose is pentahydroxy ketone in
nature. nature.
Functional Group
¢ |t has aldehydic functional group. ¢ It has ketonic functional group. (Ketose)
(Aldose)
Structure
fHD CH,OH
H— {I: — OH % o
HO—C—H HO —C —H_
H_{lj_m{ _ H—C—-Jh_, o
| 0 - h-—C'— qi,
H—C—0H ™ ‘ J
| YRR GH OH
CH:0H | | 7 | | S Fruitsse
Gl e \ | T

Give arr bxample of a\dis SalC ‘haﬁ l—'ow |t is hydrolyzed into monosaccharides?
(Knowlt dLe Ba ‘e)
Y AL (BWP 2016 G-I)

NN DISACCHARIDES
‘e most common example of disaccharide is sucrose. When it hydrolyses it produces
one unit of glucose and one unit of fructose.

C12H22011 + H,O — CgH1206 + CeH1206

Sucrose Glucose Fructose
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Give the characteristics of polysaccharides. (Knowledge Base)
(GRW 2015, SWL 2017, SGD 2017, MTN 2016 G-1L.DGK 2016 GATY
CHARACTERISTICS OF POLYSACCHARIDES [€

Definition: [~ S
“Polysaccharides are macromo""ular Ce rhuhydra es Cor'si wtlﬂ( of “kunareds to
thousands of monosaccharices”. - !
The characteristics of poly: acﬂkar Ces\ere s fo‘hvv: .

e _These are ameipious'sotds, :

o 'These\dre’ ran-re ducinfinTnatire:-

e Thayare insaluble irwater.

51 Théy are tastkless:
Lsarnles:

< “Starch

e Cellulose

e Glycogen
Where the proteins are found? (Knowledge Base) (SGD 2016 G-I, 1, RWP 2016 G-I)

OCCURRENCE OF PROTEINS
Proteins occur as follows:
(i) Animal Proteins:
Sources:
Sources of animal's proteins are:
e Meat

Mutton
Chicken
Fish
Egg

Uses:
e These are used as food by human beings as they are essential for the formation of
protoplasm.
(if) Enzymes are Proteins:
Production:
Enzymes are proteins that are produced by the living cells.
Functions:
e They catalyze the chemical reactions taking place in the bodies.
e They are highly specific and have extraordinary efficiency.
e Many enzymes are used as drugs.
e They control the bleeding and treat blood cancer. —_ N
(i) Hides are Proteins: N s
These are used to make Ieather by tannlng Lﬁafher iS! LSEG 0 ma ke shdes;jacieds, sports
items, etc. . R -
(iv) Proteins in Bones: fA
Proteins-ale oung in-Jolas, Wh in ho! n2s are hnamu they give gelatm Gelatin is used to
make biekaly itemsz,
(v) Plarit Protains;
Seuries!

P laits alee oynthe3|ze proteins, such as pulses, beans, etc.

'53€es:
These are used as food.
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7. Describe the uses of carbohydrates. (Knowledge Base) (RWP 2016, MTN 2016 G-I)
Ans: USE OF CARBOHYDRATES : ~(
The uses of carbohydrates are as follows:
As Source of Energy: -
e Glucose is the only * orm et cartio) 1er e "hct l; used ditectly o\ muscles for energy.
o ityls important To nite-'trat hrain r.vedc g.ux,ose as an energy source, because it
,omnol (st ht o this puinose:

1%,

- [ I3agides; the cnergy prowdmg materials, carbohydrates also provide the following usage
SV our body.
' (i) They regulate the amount of sugar level in our body. Low sugar level in body results
in hypoglycemia.
(if) They provide essential nutrients for bacteria in intestinal tract that helps in digestion.
(iii) Dietary fiber helps to keep the bowel functioning properly.
(iv) Fiber helps in lowering of cholesterol level and regulates blood pressure.
(v) Carbohydrates protect our muscles from cramping.
8. Lactose is disaccharide; which monosaccharide is present in it? (Knowledge Base)(GRW 2013)
Ans: MONOSACCHARIDES PRESENT IN LACTOSE
Two monosaccharides glucose and galactose are present in lactose.

C12H22011 + HZO%CGHQOG + C6H1206

Enzymes
Lactose Glucose Galactose
9. Why the ten amino acids are essential for us? (Knowledge Base) (BWP 2016 G-I)
Ans: ESSENTIAL AMINO ACIDS

Ten amino acids called essential amino acids cannot be synthesized by our body. Thus
these amino acids must be supplied through diet to fulfill the requirement of our body.
10. How proteins are formed? (Knowledge + Understanding Base) (RWP 2017)
Ans: FORMATION OF PROTEIN :
Amino acids are the building blocks of proteins. Two amlno acidsi| i« 4 Jough rep 1ol :'
linkage is formed by the elimination of witet molegute Betwenn tru Lmlrn qr) in-sEone
amino acid and carboxyl agid group.g faruuler amJno acid.,

— v VWS ;'H.-’)_.IZ- -- 1 (D)
H,N G- COOF- HNH 4 & i COOH -~~~ H,N~| CH- C— NH |CH- COOH
4( - T (Dehydration|
2 [ ,'-' WWeh théusanas of amino acids polymerize they form proteins.
\ J | WL Fow gelatin is obtained? (Knowledge Base) (RWP 2014, SGD 2017, DGK 2016 G-11)
\ Ans: PREPARATION OF GELATIN

Proteins are found in bones. Gelatin is obtained on heating bones.
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Ans:

13.

Ans:

14.
Ans:

Give the general formula of the lipids. (Knowledge Base)
GENERAL FORMULA OF LIPIDS-~

The general formula of the lipids is&3 fol!o_fvs T\ u N A
7 AV g g AR

>
==

p—
B! ' HC—0—C—R
' 0

| | A |
J H,C—0—C—R
(Triester)

Name two fatty acids with their formulae. (Knowledge Base)
(GRW 2013,14,15, MTN2017)

FATTY ACID
Following are the names of two fatty acids with their formulae:
Plamitic acid : Cy5H3COOH
Stearic acid : C;7H3sCOOH
Give the types of vitamins. (Knowledge Base) (RWP 2016, G-I MTN 2016 G-I, I1)
TYPES OF VITAMIN

Vitamins are divided into two types:
(i) Fat Soluble Vitamins:
“The vitamins which dissolve in fats are called fat soluble vitamins .
Example:
Vitamin A
Vitamin D
Vitamin E
Vitamin K
(ii) Water Soluble Vitamins:
“The vitamins that dissolve in water are called water soluble V|tam|n° Y
Example: =\ P Y [ | =

e Vitamin B complex \ ] ) B N

e Vitamin C (Ascorbic aciay |\ [ () WU ,
What i |s d e mommnce ot vital fa{s’J (KnO\ 'l.@dge Base) (SGD 2016 G-1)

{ | S Gr\H_‘C,," NCE OF VITAMINS

The 5 gmflcance of \ itamins Ts as follows:

! :'I POy “iiamins play an important role in the healthy development of our body.

e Vitamins help to regulate our body’s metabolism.
e They assist the food for formation of bones and tissues.
e Vitamins are absolutely necessary for our normal growth.
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16.

Ans:

17.

Ans:

18.

Ans:

19.

Ans:

20.

Ans:

Describe the sources and uses of vitamin A. (Knowledge Base)
(GRW 2015, RWP 2016 G-11, 17, SWL 2016 G=i, BWP 263654
SOURCES AND USES OF VITAMIN-A< ™ A \
The sources and uses of V|tam|n Asare as fL ||UV‘" ' '
Sources: |
e Dairy products
. Eogs |
= Qils fats'
| e Fsh
. < Beta carotene found in green vegetables, carrots and liver
Uses: (MTN 2017)
e It maintains the health of epithelium.
e |t controls (affects) the retina’s dark adaptation mechanism.
Justify water soluble vitamins are not injurious to health. (Knowledge Base)

(GRW 2017, LHR 2015, SWL 2017)
WATER SOLUBLE VITAMINS

Justification:
Water soluble vitamins are rapidly excreted from the body (environment of body is
aqueous) hence, these are not toxic even if taken in large quantity. However, their
deficiency causes diseases.
Examples:
e Vitamin B complex
e Vitamin C (Ascorbic acid)
What do you mean by genetic code of life? (Knowledge Base) (BWP 2016 G-I)
ENETI DE OF LIFE
“Genetic Code of Life” means those specific instructions which pass from generation to
generation, to synthesize the particular proteins from amino acids.”
Importance:
It determines whether an organism is a man, a tree, or a donkey. DNA is considered the
genetic code of life.
What is the function of DNA? (Knowledge Base)
(GRW 2013, SGD 2016 G-I, RWP 2016 G-I, SWL 2016 G-I, 11, FSD 2017, RWP 2014, DGK 2016 G 1, ||)
FUNCTIONS OF DNA |
The functions of DNA are as follows: . ' )
e DNA is the permanent storage place far genetic ipfoiinat nn i the».u,'fleuc rvf- Bt
e It carries and stores all genetic informatiai of the cell, |~ ° | .~
e It passes the inforination a=“ingiructicris from| ger\eratipn: to generatlon how to
synthesize particular pr(te ins 1romlarnirid, acids. -
o DNAlcarries-genes thai'cé trol 'the syrthiesisof RNA.
How yixzij st y <‘NA vi/okr Irs Jke amissenger? (Knowledge Base)
WA AS A MESSENGER
Tie \vhole' a"t| mv of uNA depends upon the RNA. DNA stores genetic information and

" hissdscitis’ information to RNA. RNA receives, reads, decodes and uses the given

information to synthesize new proteins. Thus RNA is responsible for directing the
synthesis of new proteins. That’s why we can say that RNA works like a messenger.
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

(2
<% N

Q.5

£.ns.

Ans:

Q.6

Ans:

Q7

Ans:

Q.8
Ans

EXERCISE LONG QUESTIONS

What are carbohydrates? How monosaccharides are_nrepavea? 3ive | their

characteristics.
See LQ.1 (Topic 13.1)

Explain olicosaccharides.

See L(Q).2 (TCpicd3.%)

What are polysacchaiides? Give ineir properties.

Se2(lQ.3 (Topic12.4)

Ejxnlals the sources and uses of proteins.

See LQ.3 (Topic 13.2)

Explain that amino acids are building blocks of proteins.

See LQ.2 (Topic 13.2)

Explain the sources and uses of lipids.

See LQ.2 (Topic 13.3)

Give the importance of vitamins.

See LQ.1 (Topic 13.5)

Describe the sources, uses and deficiency symptoms of water soluble vitamins.
: SOURCES, USES AND DEFICIENCY SYMPTOMS OF WATER SOLUBLE VITAMINS

Vitamin ‘ Sources | Uses ‘ Diseases
Yeast, egg yolk, liver, . o
Vitamin B 99y Carbohydrate Fatigue, irritability,
o wheat, nuts, red meat . .
(Thiamine) metabolism loss of appetite
and whole cereals
) Glossitis
o Liver, eggs, whole . .
Vitamin B, i i (inflammation of
i ] cereals, fruits and Intracellular metabolism )
(riboflavin) tongue) anemia
yeasts .
dermatitis.
Essential for
] ) Liver, red meat, dairy | manufacturing of ol = L
Vitamin ) Y \Permclcuzaﬂcmta‘,
products and fresh —, | genstic material incellsy 4, * [ L~
B1 \ A T | etarted growth
vegetables -0\ invatven inpioductior | |
._.-._' ) | _.(|f ‘xr:sc;s - o
=\ _._._._ff_\i- Essential for
Vitamin C' |14 3] . .
Ak L1 | Brednivcgetables, maintenance of bones, Scurvey (bleeding of
(Ascbrbic | L2 = .
VN citrus fruits teeth, gums and gums)
alig, )
) ligaments
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Ans:

Q.2 Differentiate between monosaccharides and oligosaccharides.
Ans:

ADDITIONAL CONCEPTUAL QUESTIONS

Q.1 Carbohydrates are a source of energy, comment. K

(Science, Technolagy and Society-Ryg. #+ “4) {GRW. 401 4, WL 2517
CARBOHYDRATES AS SO! JRC: Qi EMNERGY

Carbohydrates provide 17 il jf‘h'| 5 erc.g) pei g am We talie calbohydrates as food.

Mechasisin:

Long cazirs Oy starch) (¢ amuh rdram ‘\ are broken down into simple sugars (glucose) by
digestive erizymes, The \allicese is absorbed directly by small intestine into the blood

gtam. L_lliod treaim transports the glucose to its place of use, e.g., muscles.
5 by plood strea™ Used as
oot - muscular
£ " energy
Food containing | Break i
carbohydrates |gomn Sugar Converted to glycogen Stored in liver
C '
ONverted to fat
Figure: Showing Carbohydrates as a Source of Energy

(BWP 2016 G-11)

DIFFERENTIATION
The differences between monosaccharides and oligosaccharides are as follows:

Monosaccharides ‘
Definition:
Monosaccharides are the simplest sugars
which cannot be hydrolyzed. They
consist of 3 to 9 carbon atoms.

Oligosaccharides
Definition:
The carbohydrates which give 2 to 9 units
of monosaccharide on hydrolysis are called

oligosaccharides.

Classification:

They are classified according to the
number of carbon atoms isrtheir _
moleculec as trloses, fctro~es el 1tuse5._

hexose‘;, ano <o c»n

{-They are classified) as disa cmr. des o
. trrsacc haritles, fetray ac\h mdes etc
. _(-1ep_ehd!ng upon the nerber of units they

' 'pr'(;duce on hydrolysis.

Classification:

|4, -

e Fructose

Examples:
e Sucrose

e Lactose
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Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

ANl - build proteins.

Differentiation between fat soluble and water soluble vitamins.
DIFFERENTIATION
The differences between fat soluble vitamins and water soluble vitamiris-are as foflow‘

| reseneviens o (e CERPIRI €380

Definition: Refinition:

e Thevitanins whiciidissolve in Ffats | s Fhesdiamins that dissolve in water are
are-ealled 1at salublw vitaniins. = called water soluble vitamins.

Exemples:, || |1 Examples:
;s Vitamin A e Vitamin B-complexes

e Vitamin D e Vitamin C (Ascorbic acid).
e Vitamin E

e Vitamin K

What is meant by denaturation of proteins?

DENATURATION OF PROTEINS
“Denaturing of protein means precipitation or coagulation of protein.’
Method:
It can be carried out by heating or changing pH.
Example:
A simple common method for denaturing of protein is boiling of an egg. White viscous
fluid (albumen) present in an egg is protein. When egg is boiled for a few minutes,
albumen coagulates i.e., solidifies.
How can you distinguish between DNA and RNA?
DIFFERENCE
‘ RNA

Definition: Definition:

’

DNA

The type of nucleic acid which contains | The type of nucleic acid which contains
deoxyribose sugar in its nucleotides is | ribose sugar in its nucleotides is called

called DNA. RNA. _ _ o
Structure: _ _Structure e _______4'
It is a double stranded molecule bt IS K mqte strt n( e(. m( Ieu.'!c )
Function: \ \ /" -____‘_FFITCL_\); ______

DNA'ig' the! terr*‘anen sttra;@\pig"e for-"RNA s responsible for putting the

genatic, iloririatioly in \the Tucleus of a genetic information to work in the cell to

How esters are formed?
Fatty acids formed esters (oil or fats) with glycerol in the presence of mineral acids.
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Terms

Biochemistry

TERMS TO KNOW .
Definitions lﬂ'ﬁ\\!

The branch of chemistryithat dezisvuith “the “5tidy ©f sibictare,
composition..and Chemicall redctions | of SLbs,*armec feuid in living

organisms iz callec-zhoshemistry:.

Carbohydraies;

Monosacchar idq&

Carbohyarates ‘a'e /maciomelecu.es 2 defired as polyhydroxy aldehydes or
|\el0r‘es

Mohcsarcharides are the S|mplest sugars which cannot be hydrolyzed.
Thel ¢orsistof 3 to 9 carbon atoms.

“'he carbohydrates which give a large number of monosaccharides on

L A0 ] . .

,_'_ril ySEYRIIAES hydrolysis are called polysaccharides.

[ Dextrose is crystallized glucose (natural sugar found in starchy foods). It
Dextrose provides simple carbohydrates to the body that can be easily broken down

and processed.

Oligosaccharides

The carbohydrates which give 2 to 9 units of monosaccharide on
hydrolysis are called oligosaccharides.

OR
Oligosaccharides give 2 to 9 units of monosaccharaides on hydrolysis.

Proteins

Proteins are highly complicated nitrogenous compounds made up of
amino acids.

Amino Acids

Amino acids are organic compounds consisting of both amino and
carboxyl groups.

Essential Amino
Acids

Ten out of twenty amino acids can be synthesized by human body. These
amino acids are called non-essential amino acids.

Lipids are macromolecules made up of fatty acids. Lipids include oils and
fats.

Lipids OR
Esters of long chain carboxylic (fatty) acids with glycerol are called
lipids.

. Fatty acids are building blocks of lipids. They are long chain saturated

Fatty Acids and unsaturated carboxylic acids.

Fat It exists in solid form at room temperature.

Oil It exists in liquid form at room temperature.

Nucleic Acids Nucleic acids are essential components of every living cell. They are \

generally long chain molecules made up of nucleotideg:

Genetic Code of
Life

Genetic Code of Life” means.those specific- fistmcigng \z.mf‘h nass. fn- e
generation to generaﬂfm to syi th 2% |u= lh" rarflc'mr pratnn.o fror amino
acids. —

WaterSoliiblé

Vitamins

Fat Soluble = | |

Vitamins

Organlc conpnu 1ds' esspnlial to he =L th tnn* must ng' Supp|led in small
ameuns Intle dietars called-vitaniins.

| Thevitanting wiijch GiksIVen fats are called fat soluble vitamins.

\,’|tmln“

Trelsitamins that dissolve in water are called water soluble vitamins.

The substances which are used to catalyze the reactions in living
organisms are called enzymes.

Denaturation of

Denaturation of protein means precipitation or coagulation of protein.

Protein
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SELF TEST

Time: 35 Minutes
Four possible answers (A), (B), (C) ana (D) to each question ar: gmn misrv-the

Q.1
1

Q.2
()
(i)
(iii)
(iv)
V)
Q3.

NTNA

i)

correct answer.
Which one is found in suga.‘?

(A) Sucfuml . VYL R Luctose
© Malto! A AL VL (D) Starch
<‘| e gram nrbonydrate provides energy:

\,-\) 17 KJ (B) 18 KJ

(C) 21 KJ (D) 30 KJ
Lipids include oils and:

(A) Acids (B) Fats

(C) Fatty Acids (D) Bases

In industry, margarine is produced by adding:

(A) Nitrogen (B) Oxygen
(C) Carbon (D) Hydrogen
It is caused by damage to DNA:

(A) Hepatitis (B) Tetanus
(C) Cancer (D) Headache
These are fat soluble vitamins:

(A)A, D (B)C,D
(©Db,B (D)B, C

Give short answers to the following questions.

Differentiate between glucose and fructose.

Define polysaccharides?

Give general formula of lipics

What is-Hydi agenafion Of v'=g'b:;ék le oil7,

Why R* i acxs I|Le a messeuger

Anw ler th’= fo vamrrg questlons in detail.

WI al &re (,arbohydrates’? How monosaccharides are prepared?

Define vitamins. Explain fat soluble and water soluble vitamins.

iAarks: Zb

(6x1=6)

(5x2=10)

(5+4=9)
(%)
(4)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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