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Biomolecules JEE Main PYQ - 2

Total Time: 1 Hour Total Marks: 100

Instructions

Instructions

1. Test will auto submit when the Time is up.

2. The Test comprises of multiple choice questions (MCQ) with one or more correct
answers.

3. The clock in the top right corner will display the remaining time available for you to
complete the examination.

Navigating & Answering a Question

1. The answer will be saved automatically upon clicking on an option amongst the
given choices of answer.

2. To deselect your chosen answer, click on the clear response button.

3. The marking scheme will be displayed for each question on the top right corner of
the test window.
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Biomolecules

1. Identify correct conversion during acidic hydrolysis from the following: (A) (+4,-1)
Starch gives galactose.
(B) Cane sugar gives equal amount of glucose and fructose.
(C) Milk sugar gives glucose and galactose.
(D) Amylopectin gives glucose and fructose.
(E) Amylose gives only glucose.
Choose the correct answer from the options given below:

a. (B), (C) and (E) only
b. (B), (C) and (D) only
c. (A), (B) and (C) only

d. (c), (D) and (E) only

2. The number of tripeptides formed by three different amino acids using each (+4,
amino acid once is . -1)

3. DNA molecule contains 4 bases whoes structure are shown below. One of the  (+4, -1)
structure is not correct, identify the incorrect base structure.
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4. Coagulation of egg, on heating is because of : (+4,-1)

a. Denaturation of protein occurs
b. The secondary structure of protein remains unchanged

C. Breaking of the peptide linkage in the primary structure of protein
occurs

d. Biological property of protein remains unchanged

5. Vanillin compound obtained from vanilla beans, has total sum of oxygen (+4,
atoms and = electronsis _ _ _ _ __ -l)

6. The total number of carbon atoms present in tyrosine, an amino acid, is (+4,
_______ -1)

7. Total number of essential amino acid among the given list of amino acids is (+4,
_______ -1)

Arginine, Phenylalanine, Aspartic acid, Cysteine, Histidine, Valine, Proline

8. Which of the following is the correct structure of L-Glucose ? (+4,-1)
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9. From the vitamins A, By, Bgs, B2, C, D, E, and K, the number of vitamins that
can be stored in our body is

10. The incorrect statement about Glucose is :

a. Glucose is soluble in water because of having aldehyde functional
group

b. Glucose remains in multiple isomeric form in its aqueous solution
C. Glucose is an aldohexose

d. Glucose is one of the monomer unit in sucrose

1. Match List | with List Il

LIST-I LIST-II
A. Glucose/NaHCO, /A I. Gluconic acid
B. Glucose/HNO, I1. No reaction
C. Glucose/HI/A III. n-hexane
D. Glucose/Bromine water IV. Saccharic acid

Choose the correct answer from the options given below:
a. A-1v, B-I, C-lIl, D-I
b. A-ll, B-1V, C-Ill, D-I
c. A-lll, B-Il, C-I, D-IV
d. A-I, B-IV, C-lil, D-II
12. If one strand of a DNA has the sequence ATGCTTCA, sequence of the bases
in complementary strand is:
a. CATTAGCT
b. TACGAAGT
Cc. GTACTTAC

d. ATGCGACT

(+4,

(+4,-1)

(+4I _])

(+4,-1)
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13. The total number of correct statements, regarding the nucleic acids (+4,
A. RNA is regarded as the reserve of genetic information.
B. DNA molecule self-duplicates during cell division.
C. DNA synthesizes proteins in the cell.
D. The message for the synthesis of particular proteins is present in DNA.
E. Identical DNA strands are transferred to daughter cells.

14. Match List I with List II (+4,-1)
List I (Bio Polymer) | List IT (Monomer)
A. Starch I. nucleotide
B. Cellulose II. a-glucose
C. Nucleic acid III. B-glucose
D. Protein IV. a-amino acid

Choose the correct answer from the options given below :-
a. A-ll, B-1, C-lll, D-1V
b. A-1V, B-II, C-I, D-lI
c. A-l,B-lll, C-1V, D-II

d. A-ll, B-lll, C-I, D-IV

15. Number of compounds among the following which contain sulfur as a (+4,
heteroatom is __ _. -1)
Compounds: Furan, Thiophene, Pyridine, Pyrrole, Cysteine, Tyrosine

16. Number of compounds from the following which will not produce orange red (+4,
precipitate with Benedict solutionis ____________ -1)
Glucose, maltose, sucrose, ribose, 2-deoxyribose, amylose, lactose

17. Anindicator ' X 'is used for studying the effect of variation in concentration of  (+4, -1)
iodide : on the rate of reaction of iodide ion with H,O, at room temp. The
indicator " X " forms blue colored complex with compound ' A " present in the
solution. The indicator ' X " and compound ‘A’ respectively are

a. Methyl orange and H;O;
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b. Starch and iodine

c. Starch and H,0»

d. Methyl orange and iodine

18. For the below given cyclic hemiacetal (X), the correct pyranose structure is :
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19. A sugar ‘X' dehydrates very slowly under acidic conditions to give furfural (+4,-1)

which on further reaction with resorcinol gives the coloured product after
some time. Sugar ‘X’ is

HOCH, _O_ H o O ‘
H‘
—P CHO _P‘
H(Di & Hi;oH 2H,0 \
H OH Furrfural o
Aldopentose

Light pink coloured
product

a. Aldopentose
b. Aldotetrose
c. Oxalic acid

d. Ketotetrose

20. Match List-I with List-II (+4,-1)



Q collegedunia:

21

22,

23.

List-I List-II
(A) Glucose + HI (1) Gluconic acid
(B) Glucose + Br, water () Glucose pentacetate

(C) Glucose + acetic anhydride ' (llI) Saccharic acid

(D) Glucose + HNO4 (IV) Hexane

a. (A)-(v), (8)-(1), (c)-(n), (D)-(n)
. (A)-Qv), (B)-(m), (c)-(n), (D)-(1)
(A)-(m), (8)-(1), (c)-(1v), (D)-(n)
. (A)-(1), (B)-(m), (€)-(v), (D)-(1n)

O

0

o]

In the above reaction, 5 g of toluene is converted into benzaldehyde with 92%

yield. The amount of benzaldehyde produced is x 1072 g. (Nearest

integer).

The number of molecules(s) or ions(s) from the following having non-planar
structureis __ _ _
NO; , HyOs, BFs, PCl3, XeFy, SFy, XeOs, PH, , SO3,[Al(OH)4|~

The formulas of A and B for the following reaction sequence are

HCN
RO A
Fructose —
(i) NaBH,
MHP B

a. A= C7H]408, B= C6H14

b. A= C7H]3O7, B= C7H]4O

(+4,-1)
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C. A= C7H]208, B = C6H]4
d A= C7H]408, B = C6H]4O6
24. When sugar ‘X’ is boiled with dilute H2SO4 in alcoholic solution, two isomers (+4,-1)

‘A" and ‘B’ are formed. ‘A’ on oxidation with HNOS yields saccharic acid
whereas ‘B’ is laevorotatory. The compound ‘X' is :

a. Maltose
b. Sucrose
C. Lactose
d. Starch

25. Amongst BeF,, BFg, HyO, NH3, CCl, and HCI, the number of molecules with non-  (+4,

zero net dipole moment is . -1)
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Answers

1. Answer: a

Explanation:

To solve this problem, we must understand the process of acidic hydrolysis for
different carbohydrates:

1. Starch: Starch is a polysaccharide that hydrolyzes to give only glucose. Starch
does not give galactose, so option (A) is incorrect.

2. Cane Sugar (Sucrose): Cane sugar is a disaccharide composed of glucose and
fructose. Upon acidic hydrolysis, it splits into equal parts glucose and fructose,
making option (B) correct.

3. Milk Sugar (Lactose): Lactose is a disaccharide consisting of glucose and
galactose. When hydrolyzed, it yields these two monomers. This makes option
(C) correct.

4. Amylopectin: Similar to starch, amylopectin is a polysaccharide that hydrolyzes
to yield only glucose. It does not produce fructose, so option (D) is incorrect.

5. Amylose: A component of starch, amylose hydrolyzes to give only glucose. Thus,
option (E) is correct.

Based on these interpretations, the correct conversions during acidic hydrolysis are
(B), (C), and (E).

2. Answer:6 -6

Explanation:

Step-by-step Explanation

Consider three different amino acids, denoted as A;, A4,, and A;. A tripeptide is a
linear sequence of three amino acids, where the order of the amino acids matters. To
determine the total number of possible tripeptides, we need to find the number of
permutations of the three amino acids.

Number of Permutations

The number of ways to arrange n distinct items is given by n!. For n = 3 amino acids:

Number of tripeptides =3! =3 x2x1=6
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Conclusion
Six different tripeptides can be formed using three different amino acids, where each
amino acid is used once.

3. Answer:c
Explanation:

Are bases of DNA molecule. As DNA contain four bases, which are adenine, guanine,
cytosine and thymine.
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4. Answer: a

Explanation:

Coagulation of an egg upon heating is due to the denaturation of protein.
Denaturation involves: - The disruption of the secondary, tertiary, and quaternary
structures of the protein. - The breaking of weak bonds, such as hydrogen bonds and
hydrophobic interactions, while leaving the primary structure (peptide bonds) intact.
Key Explanation: - Denaturation alters the protein’s native conformation, leading to
coagulation (solidification). - The biological properties of the protein are lost due to
denaturation.

Incorrect Options: (2) The secondary structure of the protein does not remain
unchanged; it is disrupted during denaturation.

(3) The peptide bonds in the primary structure are not broken during coagulation.
(4) The biological properties of the protein do not remain unchanged; they are lost
due to denaturation.

Final Answer: (1)

5. Answer: 11 -11

Explanation:

Vanillin is an organic compound with the molecular formula CsHgO;s. It is a phenolic
aldehyde with functional groups including an aldehyde, hydroxyl, and ether, and is
the primary component of vanilla bean extract.

Structure of Vanillin:

HO-CHy(OCH;)CHO

Counting oxygen atoms and = electrons:

Total number of oxygen atoms = 3.

Total number of 7-bonds = 4 (one in the carbonyl group and three in the benzene
ring).

Since each m-bond has two n-electrons:

Total number of m-electrons =4 x 2 = §
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Therefore, the sum of oxygen atoms and w-electrons is:

3+8=11

6. Answer:9-9

Explanation:

To determine the total number of carbon atoms in tyrosine, we need to look at its
chemical structure. Tyrosine is an amino acid with the chemical formula CgH;NOs.

This formula indicates the presence of nine carbon atoms. Let's break this down
further:

1. Examine the chemical formula: CgHyNO3.

2. The subscript next to the carbon (C) symbol is 9, indicating there are nine
carbon atoms.

Therefore, the total number of carbon atoms in tyrosine is 9.

This value falls within the provided range of 9 to 9, confirming the correctness of our
computation.

7. Answer:4-4

Explanation:

The essential amino acids are those that cannot be synthesized by the human body
and must be obtained through diet. In the provided list, we need to identify which
amino acids are essential:

¢ Arginine - Semi-essential; can be essential for the young.
¢ Phenylalanine - Essential.

e Aspartic acid - Non-essential.

e Cysteine - Non-essential (conditionally essential).

¢ Histidine - Essential.

e Valine - Essential.

¢ Proline - Non-essential.
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Based on this, the essential amino acids from the list are: Phenylalanine, Histidine,
and Valine. The total number of essential amino acids identified is 3. The range
provided is 4,4, but the calculated number of essential amino acids is 3, which
indicates an error or misinterpretation in the expectation range.

8. Answer: a
Explanation:

Understanding the Structure of L-Glucose:

L-Glucose is the enantiomer of D-Glucose, which means it has the same structure as
D-Glucose but with opposite configurations at each chiral center.

In L-Glucose, the -~OH groups are positioned in such a way that it is a mirror image of
D-Glucose.

Analyzing the Structure:

For L-Glucose, the configuration of the hydroxyl (-OH) groups should be as follows
from top to bottom:

e CHO group at the top.

e -OH on the left for the second, fourth, and fifth carbons.
e -OH on the right for the third carbon.

e CH,OH group at the bottom.

Matching the Correct Structure:
Based on the given configurations, Option (1) matches the structure of L-Glucose.
Conclusion:

The correct structure of L-Glucose is represented by Option (1).

9. Answer.:5-5
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Explanation:

To determine how many of the listed vitamins can be stored in the human body, we
need to differentiate between fat-soluble and water-soluble vitamins.

Fat-soluble vitamins are stored in the body's fatty tissue and liver. They include:

Vitamin A

Vitamin D

Vitamin E
Vitamin K

These vitamins have the capability to accumulate in the body's tissues.

Water-soluble vitamins are not stored in the body and need to be consumed more
regularly. These include:

Vitamin By (Thiamine)

Vitamin Bg (Pyridoxine)

Vitamin By, (Cobalamin)

Vitamin C

Since they are excreted in urine, water-soluble vitamins are not stored in the body.

Considering the above categorization, the vitamins that are stored in our body are
the fat-soluble ones, which are Vitamin A, D, E, and K.

Thus, the number of vitamins that can be stored is 4.

This value of 4 falls outside the specified range of 5 to 5. Therefore, it appears there
might be a discrepancy in the expected answer range provided.

10. Answer: a

Explanation:

The question asks us to identify the incorrect statement about Glucose from the
given options.
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1. Option A: "Glucose is soluble in water because of having aldehyde functional
group.”
o This statement is incorrect. While glucose does have an aldehyde group,
its solubility in water is primarily due to the presence of multiple hydroxy! (
—OH) groups. These hydroxyl groups allow glucose to form hydrogen
bonds with water, making it highly soluble.
2. Option B: "Glucose remains in multiple isomeric forms in its aqueous solution.”
o This statement is correct. In aqueous solution, glucose can exist in different
isomeric forms, including alpha and beta anomers as well as open-chain
and ring forms.
3. Option C: "Glucose is an aldohexose.”
o This statement is correct. Glucose is classified as an aldohexose because
it contains an aldehyde group and a six-carbon sugar (hexose).
4. Option D: "Glucose is one of the monomer units in sucrose.”
o This statement is correct. Sucrose is a disaccharide composed of glucose
and fructose monomer units.

Therefore, the correct answer is: "Glucose is soluble in water because of having
aldehyde functional group.” This statement is incorrect in representing the primary
reason for glucose’s solubility in water.

1. Answer: b

Explanation:

Glucose + NaHCO3;/A — No reaction

Glucose + HNO3; — Saccharic acid

Glucose + HI/A — n-hexane

Glucose + Bromine water — Gluconic acid




Q collegedunia:

12. Answer: b
Explanation:

The problem asks for the sequence of the complementary strand of a DNA molecule,
given the sequence of one strand as ATGCTTCA.

Concept Used:

The structure of a DNA molecule is a double helix, where two strands are held
together by hydrogen bonds between complementary base pairs. According to the
principle of complementary base pairing (Chargaff's rules):

e Adenine (A) always pairs with Thymine (T).
e Guanine (G) always pairs with Cytosine (C).

Therefore, to find the sequence of the complementary strand, we replace each base
in the given sequence with its corresponding complementary base.

Step-by-Step Solution:

Step I: Write down the sequence of the given DNA strand.

Given Strand: 5-ATGCTTCA-3’
Step 2: Apply the complementary base pairing rules to each base in the sequence.

e The complement of Adenine (A) is Thymine (T).
e The complement of Thymine (T) is Adenine (A).
e The complement of Guanine (G) is Cytosine (C).
e The complement of Cytosine (C) is Guanine (G).

Step 3: Determine the complementary base for each position in the given sequence.

e For A at position 1, the complement is T.

e For T at position 2, the complement is A.

e For G at position 3, the complement is C.
e For C at position 4, the complement is G.
e For T at position 5, the complement is A.
e For T at position 6, the complement is A.
e For C at position 7, the complement is G.
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e For A at position 8, the complement is T.

Step 4: Assemble the complementary bases in order to form the sequence of the
new strand.

Combining the complementary bases from Step 3, we get the sequence of the
complementary strand. The two strands in DNA are antiparallel, so if the given strand
is in the 5' to 3' direction, the complementary strand will be in the 3'to 5" direction.

Given Strand: 5% —ATGCTTCA -3

INIRininininn
Complementary Strand: 3 —TACGAAGT -5%

Final Result:

The sequence of the bases in the complementary strand is TACGAAGT.

13. Answer:3-3

Explanation:

Let’s evaluate each statement regarding nucleic acids:

Statement A: RNA is regarded as the reserve of genetic information.
Evaluation: False. DNA is the primary genetic material that serves as the reservoir of
genetic information, while RNA plays a role in protein synthesis.

Statement B: DNA molecule self-duplicates during cell division.
Evaluation: True. DNA replication occurs during the S phase of the cell cycle, allowing
genetic information to be passed to daughter cells.

Statement C: DNA synthesizes proteins in the cell.
Evaluation: False. DNA itself does not synthesize proteins; rather, it serves as a
template for mRNA synthesis, which then translates to proteins.

Statement D: The message for the synthesis of particular proteins is present in DNA.
Evaluation: True. DNA contains the sequences (genes) that code for proteins.

Statement E: Identical DNA strands are transferred to daughter cells.
Evaluation: True. During DNA replication, each daughter cell receives an identical
copy of DNA.
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Summary of Correct Statements: Correct statements: B, D, and E.

Thus, the total number of correct statements regarding nucleic acids is: 3

14. Answer:d
Explanation:

To solve the given question, we need to correctly match each biopolymer listed in
List | with its corresponding monomer from List II.

1. Starch: Starch is a polysaccharide composed of a-glucose molecules.
Therefore, it corresponds to option Il, a-glucose.

2. Cellulose: Cellulose is another polysaccharide, but it is made up of g-glucose
monomers. Thus, it matches with option Ill, -glucose.

3. Nucleic Acid: Nucleic acids, such as DNA and RNA, are polymers of nucleotides.
Hence, the correct match is option |, nucleotide.

4. Protein: Proteins are made up of chains of amino acids, specifically a-amino
acids. Therefore, it corresponds to option IV, a-amino acid.

Based on these matches, the correct option is: A-ll, B=Ill, C-l, D-IV.

List | (Bio Polymer) ' List Il (Monomer)

A. Starch Il. «=-glucose

B. Cellulose lll. 3-glucose

C. Nucleic acid l. nucleotide
D. Protein IV. a-amino acid

15. Answer:2 -2

Explanation:

In the context of chemistry, a heteroatom is an atom in a ring structure that is not
carbon and is often responsible for various chemical properties of the molecule.
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Here, we need to identify compounds from the given list that contain sulfur as a
heteroatom.

1. Furan: A five-membered heterocyclic compound with oxygen as the
heteroatom. Does not contain sulfur.

2. Thiophene: A five-membered heterocyclic compound with sulfur as the
heteroatom. Contains sulfur.

3. Pyridine: A six-membered heterocyclic compound with nitrogen as the
heteroatom. Does not contain sulfur.

4. Pyrrole: A five-membered heterocyclic compound with nitrogen as the
heteroatom. Does not contain sulfur.

5. Cysteine: An amino acid with a thiol group (-SH). Contains sulfur.

6. Tyrosine: An amino acid with a phenolic group. Does not contain sulfur.

After evaluation, the compounds Thiophene and Cysteine contain sulfur as a
heteroatom. As such, the number of compounds with sulfur as a heteroatom is 2.

The expected range is 2,2, which confirms that our calculated result of 2 fits this
range.

16. Answer:3-3

Explanation:

Benedict's solution is used to test for the presence of reducing sugars. Reducing
sugars are carbohydrates that have a free aldehyde or ketone group capable of
reducing Cu®' ions in Benedict's solution to Cu™, resulting in the formation of an
orange-red precipitate of copper(l) oxide (Cu,0).

Analysis of the Given Compounds:

e Glucose: Reducing sugar (X) — Has a free aldehyde group.

e Maltose: Reducing sugar (X) — Contains a free reducing end from glucose units.

e Sucrose: Non-reducing sugar (x) — The glucose and fructose units are linked
by their anomeric carbons, leaving no free aldehyde or ketone group.

e Ribose: Reducing sugar (X) — Has a free aldehyde group.

e 2-Deoxyribose: Reducing sugar (X) — Has a free aldehyde group.

e Amylose: Non-reducing sugar (x) — Does not have a free aldehyde group
accessible for reduction.
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e Lactose: Reducing sugar (X) — Contains a free reducing end from glucose units.

Compounds That Do Not React:

The two compounds that do not give a positive Benedict's test are:

e Sucrose: Due to the linkage of glucose and fructose at their anomeric carbons,
it lacks a free aldehyde or ketone group.
e Amylose: Does not have a free aldehyde group to react with Benedict's reagent.

Final Answer:

Two compounds (sucrose and amylose) will not produce an orange-red precipitate
with Benedict's solution.

17. Answer: b

Explanation:

In this reaction, iodine (1) is produced as a product when I~ reacts with H,0,. Starch
is commonly used as an indicator because it forms a blue-colored complex with
iodine. The reaction steps are as follows:

I +HyO9 — I, + H,O

I, + Starch — Blue complex

Thus, the indicator is starch, and the compound forming the blue complex is iodine.
Concepts:

1. Biomolecules:

Biomolecules are the most essential organic molecules, which are involved in the
maintenance and metabolic processes of living organisms. These non-living
molecules are the actual foot-soldiers of the battle of sustenance of life.

There are four major classes of Biomolecules — Carbohydrates, Proteins, Nucleic
acids and Lipids.
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1. Carbohydrates are chemically defined as polyhydroxy aldehydes or ketones or
compounds which produce them on hydrolysis.

2. Proteins are another class of indispensable biomolecules, which make up
around 50per cent of the cellular dry weight. Proteins are polymers of amino
acids arranged in the form of polypeptide chains. The structure of proteins is
classified as primary, secondary, tertiary and quaternary in some cases.

3. Nucleic acids refer to the genetic material found in the cell that carries all the
hereditary information from parents to progeny. There are two types of nucleic
acids namely, deoxyribonucleic acid (DNA) and ribonucleic acid (RNA). The
main function of nucleic acid is the transfer of genetic information and
synthesis of proteins by processes known as translation and transcription.

4. Lipids are organic substances that are insoluble in water, soluble in organic
solvents, are related to fatty acids and are utilized by the living cell.

18. Answer:d

Explanation:

The pyranose structure for -

—

HD—fl.t'-H
HO-C-H o

H-lv-CiH
HO-C-H

H—
I
CH20H

—OH on right side will point downwards

—OH on left side will point upwards

Concepts:

1. Biomolecules:

OH

COH

Biomolecules are the most essential organic molecules, which are involved in the

maintenance and metabolic processes of living organisms. These non-living
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molecules are the actual foot-soldiers of the battle of sustenance of life.

There are four major classes of Biomolecules — Carbohydrates, Proteins, Nucleic
acids and Lipids.

1. Carbohydrates are chemically defined as polyhydroxy aldehydes or ketones or
compounds which produce them on hydrolysis.

2. Proteins are another class of indispensable biomolecules, which make up
around 50per cent of the cellular dry weight. Proteins are polymers of amino
acids arranged in the form of polypeptide chains. The structure of proteins is
classified as primary, secondary, tertiary and quaternary in some cases.

3. Nucleic acids refer to the genetic material found in the cell that carries all the
hereditary information from parents to progeny. There are two types of nucleic
acids namely, deoxyribonucleic acid (DNA) and ribonucleic acid (RNA). The
main function of nucleic acid is the transfer of genetic information and
synthesis of proteins by processes known as translation and transcription.

4. Lipids are organic substances that are insoluble in water, soluble in organic
solvents, are related to fatty acids and are utilized by the living cell.

19. Answer:a
Explanation:

To solve this question, we need to understand the dehydration reaction that leads to
the formation of furfural.

The question states that sugar ‘X’ dehydrates very slowly under acidic conditions to
form furfural, which is indicative of a specific type of sugar. Let's analyze the options
given:

¢ Aldopentose: An aldopentose is a monosaccharide containing five carbon
atoms and an aldehyde group. Under acidic conditions, aldopentoses can
dehydrate to form furfural. This is a typical reaction for sugars like arabinose
and xylose.

o Aldotetrose: An aldotetrose contains four carbon atoms and an aldehyde
group. These sugars do not typically dehydrate to form furfural.

e Oxalic acid: This is not a sugar but a dicarboxylic acid, and it does not form
furfural.
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e Ketotetrose: A ketotetrose is a monosaccharide with four carbon atoms and a

ketone group. These do not typically form furfural under acidic conditions.

From the analysis above, the correct answer is aldopentose since it aligns with the
dehydration reaction forming furfural.

Conclusion: Thus, the correct answer is Aldopentose as it can dehydrate to form
furfural, which further reacts to give the colored product.

Concepts:
1. Biomolecules:

Biomolecules are the most essential organic molecules, which are involved in the
maintenance and metabolic processes of living organisms. These non-living
molecules are the actual foot-soldiers of the battle of sustenance of life.

There are four major classes of Biomolecules — Carbohydrates, Proteins, Nucleic
acids and Lipids.

1. Carbohydrates are chemically defined as polyhydroxy aldehydes or ketones or

compounds which produce them on hydrolysis.

. Proteins are another class of indispensable biomolecules, which make up

around 50per cent of the cellular dry weight. Proteins are polymers of amino
acids arranged in the form of polypeptide chains. The structure of proteins is
classified as primary, secondary, tertiary and quaternary in some cases.

. Nucleic acids refer to the genetic material found in the cell that carries all the

hereditary information from parents to progeny. There are two types of nucleic
acids namely, deoxyribonucleic acid (DNA) and ribonucleic acid (RNA). The
main function of nucleic acid is the transfer of genetic information and
synthesis of proteins by processes known as translation and transcription.

. Lipids are organic substances that are insoluble in water, soluble in organic

solvents, are related to fatty acids and are utilized by the living cell.

20. Answer: a

Explanation:


https://collegedunia.com/exams/biomolecules-important-questions-articleid-5626

Q collegedunia:

To determine the correct matches between List-1 and List-Il, we need to understand
the chemical reactions that occur when glucose reacts with each reagent.

1. Glucose + HI: When glucose is treated with HI (Hydroiodic acid), it gets reduced
to hexane. This is because Hl is a strong reducing agent, and it reduces the
aldehyde group in glucose to an alkane. Thus, the reaction results in the
formation of hexane. Therefore, (A) matches with (IV).

2. Glucose + Bry water: In the presence of bromine water, glucose gets oxidized to

gluconic acid. The aldehyde group at the C-1 position of glucose is specifically
oxidized to a carboxylic acid group. Therefore, (B) matches with (1).

3. Glucose + Acetic anhydride: Glucose reacts with acetic anhydride to form
glucose pentacetate. This reaction acetylates the five hydroxyl groups of
glucose. Hence, (C) matches with (I1).

4. Glucose + HNOg3: When glucose is treated with nitric acid, both the aldehyde

and primary alcohol groups are oxidized to form saccharic acid. Therefore, (D)
matches with (II1).

Based on the above analysis, the correct associations are:

IOREI)
B -
(c) -
(o) - (m)

Thus, the correct answer is:
(A)-(v), (8)-(1), (c)-(n), (D)-(m)

Concepts:

1. Biomolecules:

Biomolecules are the most essential organic molecules, which are involved in the
maintenance and metabolic processes of living organisms. These non-living
molecules are the actual foot-soldiers of the battle of sustenance of life.

There are four major classes of Biomolecules — Carbohydrates, Proteins, Nucleic
acids and Lipids.


https://collegedunia.com/exams/biomolecules-important-questions-articleid-5626

Q collegedunia:

1. Carbohydrates are chemically defined as polyhydroxy aldehydes or ketones or
compounds which produce them on hydrolysis.

2. Proteins are another class of indispensable biomolecules, which make up
around 50per cent of the cellular dry weight. Proteins are polymers of amino
acids arranged in the form of polypeptide chains. The structure of proteins is
classified as primary, secondary, tertiary and quaternary in some cases.

3. Nucleic acids refer to the genetic material found in the cell that carries all the
hereditary information from parents to progeny. There are two types of nucleic
acids namely, deoxyribonucleic acid (DNA) and ribonucleic acid (RNA). The
main function of nucleic acid is the transfer of genetic information and
synthesis of proteins by processes known as translation and transcription.

4. Lipids are organic substances that are insoluble in water, soluble in organic
solvents, are related to fatty acids and are utilized by the living cell.

21. Answer: 530 - 530

Explanation:

Moles = &

Moles of benzaldehyde produced = 2 x0.92
= 0.05

= 0.05x%106

= 56.39

= 530x1072



Q collegedunia:

CH, CHO

—_—
92% yield

Jg

Concepts:

1. Intermolecular Forces:

The attractive and repulsive forces that arise between the molecules of a substance
are termed as the intermolecular forces. These forces are responsible for the
physical and chemical properties of the matter. Intermolecular forces or IMF are also
known as the electrostatic forces between molecules and atoms.

Intermolecular forces exist between the molecules and affect the physical properties
of a substance. The intermolecular forces of attraction are the result of the reaction
between the protons or positive compounds and the electrons or negative
compounds of a molecule.

Intermolecular forces examples: - lon-dipole forces, ion-induced dipole forces, and
hydrogen bonding.

The intermolecular forces depend on the following interactions:

1. Dipole-Dipole Interactions

2. lon-Dipole Interactions

3. lon Induced Dipole Interactions

4. Dipole Induced Dipole Interaction
5. Dispersion Forces or London Forces


https://collegedunia.com/exams/intermolecular-forces-definition-explanation-types-and-important-questions-chemistry-articleid-584

Q collegedunia:

22. Answer: 6 -6
Explanation:

NO®; — Trigonal planar (Planar)
H,0, — Open book (Non-planar)
BF3 — Trigonal planar (Planar)
PCl3 — Pyramidal (Non-planar)
XeF, — Square planar (Planar)
SF, — See-saw (Non-planar)
XeO3 — Pyramidal (Non-planar)

PH®, — Tetrahedral (Non-planar)
SO3 — Trigonal planar (Planar)
[AI(OH),4]- —Tetrahedral (Non-planar)

Concepts:

1. Biomolecules:

Biomolecules are the most essential organic molecules, which are involved in the
maintenance and metabolic processes of living organisms. These non-living
molecules are the actual foot-soldiers of the battle of sustenance of life.

There are four major classes of Biomolecules — Carbohydrates, Proteins, Nucleic
acids and Lipids.

1. Carbohydrates are chemically defined as polyhydroxy aldehydes or ketones or
compounds which produce them on hydrolysis.

2. Proteins are another class of indispensable biomolecules, which make up
around 50per cent of the cellular dry weight. Proteins are polymers of amino
acids arranged in the form of polypeptide chains. The structure of proteins is
classified as primary, secondary, tertiary and quaternary in some cases.

3. Nucleic acids refer to the genetic material found in the cell that carries all the
hereditary information from parents to progeny. There are two types of nucleic
acids namely, deoxyribonucleic acid (DNA) and ribonucleic acid (RNA). The
main function of nucleic acid is the transfer of genetic information and
synthesis of proteins by processes known as translation and transcription.


https://collegedunia.com/exams/biomolecules-important-questions-articleid-5626

Q collegedunia:

4. Lipids are organic substances that are insoluble in water, soluble in organic
solvents, are related to fatty acids and are utilized by the living cell.

23. Answer: a

Explanation:
CH,OH CH,OH
C=0 OH-C-CN
HCN
(CHOH), (CHOH),
CH.,OH CH,OH
1. NaBH,
2. PHI '
. HO OH-C-COOH
CH.OH
(A][CH,O,]
Concepts:

1. Biomolecules:

Biomolecules are the most essential organic molecules, which are involved in the
maintenance and metabolic processes of living organisms. These non-living
molecules are the actual foot-soldiers of the battle of sustenance of life.

There are four major classes of Biomolecules — Carbohydrates, Proteins, Nucleic
acids and Lipids.

1. Carbohydrates are chemically defined as polyhydroxy aldehydes or ketones or
compounds which produce them on hydrolysis.


https://collegedunia.com/exams/biomolecules-important-questions-articleid-5626

Q collegedunia:

2. Proteins are another class of indispensable biomolecules, which make up
around 50per cent of the cellular dry weight. Proteins are polymers of amino
acids arranged in the form of polypeptide chains. The structure of proteins is
classified as primary, secondary, tertiary and quaternary in some cases.

3. Nucleic acids refer to the genetic material found in the cell that carries all the
hereditary information from parents to progeny. There are two types of nucleic
acids namely, deoxyribonucleic acid (DNA) and ribonucleic acid (RNA). The
main function of nucleic acid is the transfer of genetic information and
synthesis of proteins by processes known as translation and transcription.

4. Lipids are organic substances that are insoluble in water, soluble in organic
solvents, are related to fatty acids and are utilized by the living cell.

24. Answer: b
Explanation:

The correct answer is (B) : Sucrose

CioH220;44 +HED“"H'"'* CeHi20p + CgHyi20g

Sucrose O-(+)-Glucose  D-(-)-Fructose
(A) (8)

CHO COQOH

L |
(CHOH), —freacd , (CHOH),
CH,OH COOH

glucose sacchanc acid

Fig.
D-(-)-Fructose is a laevorotatory compound.

Concepts:

1. Biomolecules:

Biomolecules are the most essential organic molecules, which are involved in the
maintenance and metabolic processes of living organisms. These non-living
molecules are the actual foot-soldiers of the battle of sustenance of life.
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Q collegedunia:

There are four major classes of Biomolecules — Carbohydrates, Proteins, Nucleic
acids and Lipids.

1.

Carbohydrates are chemically defined as polyhydroxy aldehydes or ketones or
compounds which produce them on hydrolysis.

. Proteins are another class of indispensable biomolecules, which make up

around 50per cent of the cellular dry weight. Proteins are polymers of amino
acids arranged in the form of polypeptide chains. The structure of proteins is
classified as primary, secondary, tertiary and quaternary in some cases.

. Nucleic acids refer to the genetic material found in the cell that carries all the

hereditary information from parents to progeny. There are two types of nucleic
acids namely, deoxyribonucleic acid (DNA) and ribonucleic acid (RNA). The
main function of nucleic acid is the transfer of genetic information and
synthesis of proteins by processes known as translation and transcription.

. Lipids are organic substances that are insoluble in water, soluble in organic

solvents, are related to fatty acids and are utilized by the living cell.

25. Answer:3-3

Explanation:



r-pde-F

g7 NP

Q&

H” NH

H” | NH
Cl

c” | Mo



Q collegedunia:

Cl

H-Cl %0

Concepts:

1. Biomolecules:

Biomolecules are the most essential organic molecules, which are involved in the
maintenance and metabolic processes of living organisms. These non-living
molecules are the actual foot-soldiers of the battle of sustenance of life.

There are four major classes of Biomolecules — Carbohydrates, Proteins, Nucleic
acids and Lipids.

1.

Carbohydrates are chemically defined as polyhydroxy aldehydes or ketones or
compounds which produce them on hydrolysis.

. Proteins are another class of indispensable biomolecules, which make up

around 50per cent of the cellular dry weight. Proteins are polymers of amino
acids arranged in the form of polypeptide chains. The structure of proteins is
classified as primary, secondary, tertiary and quaternary in some cases.

. Nucleic acids refer to the genetic material found in the cell that carries all the

hereditary information from parents to progeny. There are two types of nucleic
acids namely, deoxyribonucleic acid (DNA) and ribonucleic acid (RNA). The
main function of nucleic acid is the transfer of genetic information and
synthesis of proteins by processes known as translation and transcription.

. Lipids are organic substances that are insoluble in water, soluble in organic

solvents, are related to fatty acids and are utilized by the living cell.
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