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Federal Board HSSC-I Examination 

Biology Model Question Paper 
National Curriculum 2022-2023 (Inclusive Scheme of Studies 2024) 

(50% MCQs & 50% Descriptive) 

SECTION - A (Marks 40) 
Time Allowed: 1:40 hours 

Section – A is compulsory. All parts of this section are to be answered on the OMR 

Sheet given in the E-Sheet and handed over to the Centre Superintendent.

 Deleting/ overwriting is not allowed. Do not use lead pencil. 

 

Roll Number Paper Version 

       

 A 
 

 

 

Candidate Sign.  Invigilator Sign.   

 
Note: Fill the relevant bubble against each question on OMR Sheet given in the E-Sheet. Each part carries 0.5 mark. 

 

S # Question (A) (B) (C) (D) 

 
1. 

A certain poison disrupts the 

cytoskeleton of cell. Which of the 

following functions would be 

affected  most  probably  by  the 
poison? 

Digestion within 

lysosomes 

 
Protein 

synthesis 

 
Cell division 

 
Cellular 

respiration 

 
2. 

Identify heteropolysaccharide from 

the following: 

 
Chitin 

 
Glycogen 

 
Pectin 

 
Cellulose 

 
3. 

What will happen to reaction if 

available activation energy is 

decreased from optimum level? 

Rate of 

reaction 

decreases 

Rate of 

reaction 

increases 

No effect on the 

rate of 

reaction 

Reaction is 

stopped 

immediately 

 
4. 

Which one of the following viruses 

have complex capsid: 

Influenza virus 
 

Bacteriophage 

 
Adenovirus 

Tobacco mosaic 

virus 

 

 
5. 

We have one billion bacteria per 

square centimetre of our skin. Why 

we have so many bacteria on our 

skin? 

To produce acne, 

eczema and 

pimples on the skin 

To limit the 

growth of 

pathogens by 

colonization 

resistance 

To provide essential 

minerals and 

nutrients to the 

body 

To help in 

decomposition after 

the death of a 

person 

 
6. 

 
Sundew is a/an: 

Mutualistic plant 
 

Parasitic plant 
Carnivorous plant Epiphytic plant 

 

 
7. 

 

 
Which column in the given table 

contains the correct chemical 

composition of acylglycerols? 

 

Substances A B C D 

Amino acid ✓ x x x 

Glucose x x ✓ ✓ 

Fatty acid x ✓ x x 

Glycerol x ✓ x x 
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23. 

 
Binary fission in bacteria results in: 

Identical 

daughter cells 
Genetic 

recombination 

Genetically 

different daughter 

cells 

Spore 

formation only 

 
24. 

During protein synthesis, the RNA 

that  carries  amino  acids  to  the 

ribosome is: 

Messenger RNA Ribosomal RNA 
 

Transfer RNA 
Ribozyme RNA 

 
25. 

 
Fungal infections in humans often 

occur because: 

Fungi are 

always human 

parasites 

Fungi produce 

toxins or invade 

tissues 

All humans are 

susceptible to fungi 

Fungi need human 

protein for 

reproduction 

 
26. 

A bacteriophage differs from HIV 

mainly because it: 

Infects 

human 

immune cells 

Possesses a 

head-tail 

structure 

Contains RNA only Lacks protein coat 

 
27. 

 
Cell signalling is best described as: 

Movement of 

molecules across 

membrane 

 
Communication 

between cells 

Continuous Energy 

production 

 
Continuous cell 

growth 

 
28. 

 
Stem cells are unique because they: 

Can only perform 

one specialized 

function 

Regulate the 

activities of other 

cells 

Are highly 

differentiated cells 

Can divide to 

produce specialized 

cells 

 
29. 

When no host is available, viruses 

may survive by: 

Performing 

anaerobic 

respiration 

Remaining 

inactive as 

virions 

Getting energy 

from environment 
Forming 

spores 

 
30. 

 
In lysogenic cycle, viral DNA: 

Integrates into host 

DNA 

Immediately 

destroys host 

DNA 

Forms 

complementar y 

DNA 

Is disintegrated by 

host 

enzymes 

 
31. 

Movement of water molecules across 

plasma membrane is known as: 

 
Diffusion 

Active 

transport 

 
Phagocytosis 

 
Osmosis 

 
32. 

Which feature is  present in 

eukaryotes but  absent  in 

prokaryotes? 

 
Ribosomes 

Cell 

membrane 

Nuclear 

membrane 

 
Cytoplasm 

 
33. 

HIV weakens the immune system 

primarily by infecting and 

destroying: 

Plasma B-cells 
 

Helper T-cells 
Memory T-cells Cytotoxic T-cells 

 
34. 

 
Palisade mesophyll contributes to 

plants mainly by: 

Performing more 

photosynthes 

is 

Providing large 

surface for gas 

exchange 

Helping with 

opening and 

closing of 

stomata 

Providing 

mechanical 

support to 

leaves 

 
35. 

 
The active site of an enzyme is the 

region where: 

 
Products are stored 

 
No charge is present 

Non-competitive 

inhibitors are 

attached 

Substrate binds 

specifically 

36. 
Activators differ from coenzymes 

because activators are: 
Metallic ions Polypeptide 

Organic 

molecules 
Amino acids 

 
37. 

In induced fit model, active site of 

enzyme: 

Remains rigid Changes shape to fit 

substrate 

Breaks 

substrate 

randomly 

Does not bind 

substrate 

 
38. 

 
Enzymes increase reaction rate 

without: 

 
Changing 

substrate 

Forming 

enzyme-

substrate 

complex 

Lowering 

activation 

energy 

Being consumed 

in reaction 
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23. 

 
Binary fission in bacteria results in: 

Identical 

daughter cells 
Genetic 

recombination 

Genetically 

different daughter 

cells 

Spore 

formation only 

 
24. 

During protein synthesis, the RNA 

that  carries  amino  acids  to  the 

ribosome is: 

Messenger RNA Ribosomal RNA 
 

Transfer RNA 
Ribozyme RNA 

 
25. 

 
Fungal infections in humans often 

occur because: 

Fungi are 

always human 

parasites 

Fungi produce 

toxins or invade 

tissues 

All humans are 

susceptible to fungi 

Fungi need human 

protein for 

reproduction 

 
26. 

A bacteriophage differs from HIV 

mainly because it: 

Infects 

human 

immune cells 

Possesses a 

head-tail 

structure 

Contains RNA only Lacks protein coat 

 
27. 

 
Cell signalling is best described as: 

Movement of 

molecules across 

membrane 

 
Communication 

between cells 

Continuous Energy 

production 

 
Continuous cell 

growth 

 
28. 

 
Stem cells are unique because they: 

Can only perform 

one specialized 

function 

Regulate the 

activities of other 

cells 

Are highly 

differentiated cells 

Can divide to 

produce specialized 

cells 

 
29. 

When no host is available, viruses 

may survive by: 

Performing 

anaerobic 

respiration 

Remaining 

inactive as 

virions 

Getting energy 

from environment 
Forming 

spores 

 
30. 

 
In lysogenic cycle, viral DNA: 

Integrates into host 

DNA 

Immediately 

destroys host 

DNA 

Forms 

complementar y 

DNA 

Is disintegrated by 

host 

enzymes 

 
31. 

Movement of water molecules across 

plasma membrane is known as: 

 
Diffusion 

Active 

transport 

 
Phagocytosis 

 
Osmosis 

 
32. 

Which feature is  present in 

eukaryotes but  absent  in 

prokaryotes? 

 
Ribosomes 

Cell 

membrane 

Nuclear 

membrane 

 
Cytoplasm 

 
33. 

HIV weakens the immune system 

primarily by infecting and 

destroying: 

Plasma B-cells 
 

Helper T-cells 
Memory T-cells Cytotoxic T-cells 

 
34. 

 
Palisade mesophyll contributes to 

plants mainly by: 

Performing more 

photosynthes 

is 

Providing large 

surface for gas 

exchange 

Helping with 

opening and 

closing of 

stomata 

Providing 

mechanical 

support to 

leaves 

 
35. 

 
The active site of an enzyme is the 

region where: 

 
Products are stored 

 
No charge is present 

Non-competitive 

inhibitors are 

attached 

Substrate binds 

specifically 

36. 
Activators differ from coenzymes 

because activators are: 
Metallic ions Polypeptide 

Organic 

molecules 
Amino acids 

 
37. 

In induced fit model, active site of 

enzyme: 

Remains rigid Changes shape to fit 

substrate 

Breaks 

substrate 

randomly 

Does not bind 

substrate 

 
38. 

 
Enzymes increase reaction rate 

without: 

 
Changing 

substrate 

Forming 

enzyme-

substrate 

complex 

Lowering 

activation 

energy 

Being consumed 

in reaction 
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23. 

 
Binary fission in bacteria results in: 

Identical 

daughter cells 
Genetic 

recombination 

Genetically 

different daughter 

cells 

Spore 

formation only 

 
24. 

During protein synthesis, the RNA 

that  carries  amino  acids  to  the 

ribosome is: 

Messenger RNA Ribosomal RNA 
 

Transfer RNA 
Ribozyme RNA 

 
25. 

 
Fungal infections in humans often 

occur because: 

Fungi are 

always human 

parasites 

Fungi produce 

toxins or invade 

tissues 

All humans are 

susceptible to fungi 

Fungi need human 

protein for 

reproduction 

 
26. 

A bacteriophage differs from HIV 

mainly because it: 

Infects 

human 

immune cells 

Possesses a 

head-tail 

structure 

Contains RNA only Lacks protein coat 

 
27. 

 
Cell signalling is best described as: 

Movement of 

molecules across 

membrane 

 
Communication 

between cells 

Continuous Energy 

production 

 
Continuous cell 

growth 

 
28. 

 
Stem cells are unique because they: 

Can only perform 

one specialized 

function 

Regulate the 

activities of other 

cells 

Are highly 

differentiated cells 

Can divide to 

produce specialized 

cells 

 
29. 

When no host is available, viruses 

may survive by: 

Performing 

anaerobic 

respiration 

Remaining 

inactive as 

virions 

Getting energy 

from environment 
Forming 

spores 

 
30. 

 
In lysogenic cycle, viral DNA: 

Integrates into host 

DNA 

Immediately 

destroys host 

DNA 

Forms 

complementar y 

DNA 

Is disintegrated by 

host 

enzymes 

 
31. 

Movement of water molecules across 

plasma membrane is known as: 

 
Diffusion 

Active 

transport 

 
Phagocytosis 

 
Osmosis 

 
32. 

Which feature is  present in 

eukaryotes but  absent  in 

prokaryotes? 

 
Ribosomes 

Cell 

membrane 

Nuclear 

membrane 

 
Cytoplasm 

 
33. 

HIV weakens the immune system 

primarily by infecting and 

destroying: 

Plasma B-cells 
 

Helper T-cells 
Memory T-cells Cytotoxic T-cells 

 
34. 

 
Palisade mesophyll contributes to 

plants mainly by: 

Performing more 

photosynthes 

is 

Providing large 

surface for gas 

exchange 

Helping with 

opening and 

closing of 

stomata 

Providing 

mechanical 

support to 

leaves 

 
35. 

 
The active site of an enzyme is the 

region where: 

 
Products are stored 

 
No charge is present 

Non-competitive 

inhibitors are 

attached 

Substrate binds 

specifically 

36. 
Activators differ from coenzymes 

because activators are: 
Metallic ions Polypeptide 

Organic 

molecules 
Amino acids 

 
37. 

In induced fit model, active site of 

enzyme: 

Remains rigid Changes shape to fit 

substrate 

Breaks 

substrate 

randomly 

Does not bind 

substrate 

 
38. 

 
Enzymes increase reaction rate 

without: 

 
Changing 

substrate 

Forming 

enzyme-

substrate 

complex 

Lowering 

activation 

energy 

Being consumed 

in reaction 
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23. 

 
Binary fission in bacteria results in: 

Identical 

daughter cells 
Genetic 

recombination 

Genetically 

different daughter 

cells 

Spore 

formation only 

 
24. 

During protein synthesis, the RNA 

that  carries  amino  acids  to  the 

ribosome is: 

Messenger RNA Ribosomal RNA 
 

Transfer RNA 
Ribozyme RNA 

 
25. 

 
Fungal infections in humans often 

occur because: 

Fungi are 

always human 

parasites 

Fungi produce 

toxins or invade 

tissues 

All humans are 

susceptible to fungi 

Fungi need human 

protein for 

reproduction 

 
26. 

A bacteriophage differs from HIV 

mainly because it: 

Infects 

human 

immune cells 

Possesses a 

head-tail 

structure 

Contains RNA only Lacks protein coat 

 
27. 

 
Cell signalling is best described as: 

Movement of 

molecules across 

membrane 

 
Communication 

between cells 

Continuous Energy 

production 

 
Continuous cell 

growth 

 
28. 

 
Stem cells are unique because they: 

Can only perform 

one specialized 

function 

Regulate the 

activities of other 

cells 

Are highly 

differentiated cells 

Can divide to 

produce specialized 

cells 

 
29. 

When no host is available, viruses 

may survive by: 

Performing 

anaerobic 

respiration 

Remaining 

inactive as 

virions 

Getting energy 

from environment 
Forming 

spores 

 
30. 

 
In lysogenic cycle, viral DNA: 

Integrates into host 

DNA 

Immediately 

destroys host 

DNA 

Forms 

complementar y 

DNA 

Is disintegrated by 

host 

enzymes 

 
31. 

Movement of water molecules across 

plasma membrane is known as: 

 
Diffusion 

Active 

transport 

 
Phagocytosis 

 
Osmosis 

 
32. 

Which feature is  present in 

eukaryotes but  absent  in 

prokaryotes? 

 
Ribosomes 

Cell 

membrane 

Nuclear 

membrane 

 
Cytoplasm 

 
33. 

HIV weakens the immune system 

primarily by infecting and 

destroying: 

Plasma B-cells 
 

Helper T-cells 
Memory T-cells Cytotoxic T-cells 

 
34. 

 
Palisade mesophyll contributes to 

plants mainly by: 

Performing more 

photosynthes 

is 

Providing large 

surface for gas 

exchange 

Helping with 

opening and 

closing of 

stomata 

Providing 

mechanical 

support to 

leaves 

 
35. 

 
The active site of an enzyme is the 

region where: 

 
Products are stored 

 
No charge is present 

Non-competitive 

inhibitors are 

attached 

Substrate binds 

specifically 

36. 
Activators differ from coenzymes 

because activators are: 
Metallic ions Polypeptide 

Organic 

molecules 
Amino acids 

 
37. 

In induced fit model, active site of 

enzyme: 

Remains rigid Changes shape to fit 

substrate 

Breaks 

substrate 

randomly 

Does not bind 

substrate 

 
38. 

 
Enzymes increase reaction rate 

without: 

 
Changing 

substrate 

Forming 

enzyme-

substrate 

complex 

Lowering 

activation 

energy 

Being consumed 

in reaction 
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STIMULUS/SITUATION/SCENARIO BASED MCQs 

 
Scenario for MCQ# 57 to 60 

A pharmaceutical company is developing a synthetic hormone-like drug intended to 

regulate blood glucose levels. During laboratory testing, scientists observe that the drug 

is affecting the liver cell functioning. Despite not entering the cell, the drug successfully 

triggers a series of events leading to intracellular biochemical reactions that ultimately 

decrease the blood glucose level. 

 
57. 

The drug  would  most likely be 

 and binds with : 

Protein : 

intracellular 

receptor 

Steroid : 

intracellular 

receptor 

Protein : Cell 

surface 

receptors 

Steroid : Cell 

surface 

receptors 

    

 
58. 

After receptor binding, the signal is 

transmitted within the cell mainly 

by: 

DNA 

replication 

ATP 

production 

Protein 

digestion 

second 

messenger 

production 

    

 
59. 

If the receptor is defective or 

blocked, the most probable direct 

effect will be: 

Increased 

response 

No cellular 

response 

Faster 

diffusion 

 
DNA mutation     

 
60. 

All the following statements justify 

that this drug is a protein hormone 

EXCEPT: 

Drug binds 

the cell 

surface 

receptors 

 
Drug directly 

enter the cells 

Drug does not 

directly 

interact with 

DNA 

Drug produces 

second 

messenger 

    

 
 
 

 
Scenario for MCQ# 61 to 64 

A group of biology students is studying classic experiments that led to the discovery of 

genetic material. Their teacher presents experimental setup: 

1. In the first experiment by Fredrick Griffith, harmless (non-virulent) 

Streptococcus pneumoniae bacteria are mixed with heat-killed virulent bacteria 

and injected into healthy mice. Surprisingly, the mice die, and live virulent 

bacteria are recovered from their bodies. 

2. Findings of the above experiments were later confirmed by another group of 

scientists. 

Students are asked to interpret the results of these experiments. 

 
 

 
61. 

 
The observation that mice died after 

injection of heat-killed virulent 

bacteria mixed with non-virulent 

bacteria indicates that: 

 
Heat-killed 

bacteria 

became alive 

again 

Some factor 

from dead 

bacteria 

transformed 

the non-

virulent 

bacteria 

 
Non-virulent 

bacteria were 

naturally 

pathogenic 

 
Mice were 

already 

infected 

before 

experiment 

    

 
62. 

Which material was confirmed in 

later experiments that converted the 

non-virulent bacteria into virulent in 

Griffith‟s experiment? 

 
Protein 

 
Lipid 

 
DNA 

 
RNA 

    

 
63. 

Which process converts the non-

virulent bacteria into virulent form in 

the above experiment? 

 
Conjugation 

 
Transduction 

Transformatio 

n 

 
Binary fission     

 

 
64. 

 
Which conclusion is best supported 

by given experiment? 

Proteins 

carry 

hereditary 

information 

in bacteria 

DNA is the 

genetic 

material 

responsible for 

inheritance 

 
Lipids control 

bacterial 

transformation 

RNA is the 

only 

hereditary 

material in all 

organisms 

    

 

 
Scenario for MCQ# 65 to 68 

DNA is a double helical molecule that consists of two anti parallel, complementary 

polynucleotide chain. Following is a short stretch of long DNA molecule. Each turn of 

the DNA helix is 3.4 nm long and comprises 10 base pairs. 

 

 
STIMULUS/SITUATION/SCENARIO BASED MCQs 

 
Scenario for MCQ# 57 to 60 

A pharmaceutical company is developing a synthetic hormone-like drug intended to 

regulate blood glucose levels. During laboratory testing, scientists observe that the drug 

is affecting the liver cell functioning. Despite not entering the cell, the drug successfully 

triggers a series of events leading to intracellular biochemical reactions that ultimately 

decrease the blood glucose level. 

 
57. 

The drug  would  most likely be 

 and binds with : 

Protein : 

intracellular 

receptor 

Steroid : 

intracellular 

receptor 

Protein : Cell 

surface 

receptors 

Steroid : Cell 

surface 

receptors 

    

 
58. 

After receptor binding, the signal is 

transmitted within the cell mainly 

by: 

DNA 

replication 

ATP 

production 

Protein 

digestion 

second 

messenger 

production 

    

 
59. 

If the receptor is defective or 

blocked, the most probable direct 

effect will be: 

Increased 

response 

No cellular 

response 

Faster 

diffusion 

 
DNA mutation     

 
60. 

All the following statements justify 

that this drug is a protein hormone 

EXCEPT: 

Drug binds 

the cell 

surface 

receptors 

 
Drug directly 

enter the cells 

Drug does not 

directly 

interact with 

DNA 

Drug produces 

second 

messenger 

    

 
 
 

 
Scenario for MCQ# 61 to 64 

A group of biology students is studying classic experiments that led to the discovery of 

genetic material. Their teacher presents experimental setup: 

1. In the first experiment by Fredrick Griffith, harmless (non-virulent) 

Streptococcus pneumoniae bacteria are mixed with heat-killed virulent bacteria 

and injected into healthy mice. Surprisingly, the mice die, and live virulent 

bacteria are recovered from their bodies. 

2. Findings of the above experiments were later confirmed by another group of 

scientists. 

Students are asked to interpret the results of these experiments. 

 
 

 
61. 

 
The observation that mice died after 

injection of heat-killed virulent 

bacteria mixed with non-virulent 

bacteria indicates that: 

 
Heat-killed 

bacteria 

became alive 

again 

Some factor 

from dead 

bacteria 

transformed 

the non-

virulent 

bacteria 

 
Non-virulent 

bacteria were 

naturally 

pathogenic 

 
Mice were 

already 

infected 

before 

experiment 

    

 
62. 

Which material was confirmed in 

later experiments that converted the 

non-virulent bacteria into virulent in 

Griffith‟s experiment? 

 
Protein 

 
Lipid 

 
DNA 

 
RNA 

    

 
63. 

Which process converts the non-

virulent bacteria into virulent form in 

the above experiment? 

 
Conjugation 

 
Transduction 

Transformatio 

n 

 
Binary fission     

 

 
64. 

 
Which conclusion is best supported 

by given experiment? 

Proteins 

carry 

hereditary 

information 

in bacteria 

DNA is the 

genetic 

material 

responsible for 

inheritance 

 
Lipids control 

bacterial 

transformation 

RNA is the 

only 

hereditary 

material in all 

organisms 

    

 

 
Scenario for MCQ# 65 to 68 

DNA is a double helical molecule that consists of two anti parallel, complementary 

polynucleotide chain. Following is a short stretch of long DNA molecule. Each turn of 

the DNA helix is 3.4 nm long and comprises 10 base pairs. 
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STIMULUS/SITUATION/SCENARIO BASED MCQs 

 
Scenario for MCQ# 57 to 60 

A pharmaceutical company is developing a synthetic hormone-like drug intended to 

regulate blood glucose levels. During laboratory testing, scientists observe that the drug 

is affecting the liver cell functioning. Despite not entering the cell, the drug successfully 

triggers a series of events leading to intracellular biochemical reactions that ultimately 

decrease the blood glucose level. 

 
57. 

The drug  would  most likely be 

 and binds with : 

Protein : 

intracellular 

receptor 

Steroid : 

intracellular 

receptor 

Protein : Cell 

surface 

receptors 

Steroid : Cell 

surface 

receptors 

    

 
58. 

After receptor binding, the signal is 

transmitted within the cell mainly 

by: 

DNA 

replication 

ATP 

production 

Protein 

digestion 

second 

messenger 

production 

    

 
59. 

If the receptor is defective or 

blocked, the most probable direct 

effect will be: 

Increased 

response 

No cellular 

response 

Faster 

diffusion 

 
DNA mutation     

 
60. 

All the following statements justify 

that this drug is a protein hormone 

EXCEPT: 

Drug binds 

the cell 

surface 

receptors 

 
Drug directly 

enter the cells 

Drug does not 

directly 

interact with 

DNA 

Drug produces 

second 

messenger 

    

 
 
 

 
Scenario for MCQ# 61 to 64 

A group of biology students is studying classic experiments that led to the discovery of 

genetic material. Their teacher presents experimental setup: 

1. In the first experiment by Fredrick Griffith, harmless (non-virulent) 

Streptococcus pneumoniae bacteria are mixed with heat-killed virulent bacteria 

and injected into healthy mice. Surprisingly, the mice die, and live virulent 

bacteria are recovered from their bodies. 

2. Findings of the above experiments were later confirmed by another group of 

scientists. 

Students are asked to interpret the results of these experiments. 

 
 

 
61. 

 
The observation that mice died after 

injection of heat-killed virulent 

bacteria mixed with non-virulent 

bacteria indicates that: 

 
Heat-killed 

bacteria 

became alive 

again 

Some factor 

from dead 

bacteria 

transformed 

the non-

virulent 

bacteria 

 
Non-virulent 

bacteria were 

naturally 

pathogenic 

 
Mice were 

already 

infected 

before 

experiment 

    

 
62. 

Which material was confirmed in 

later experiments that converted the 

non-virulent bacteria into virulent in 

Griffith‟s experiment? 

 
Protein 

 
Lipid 

 
DNA 

 
RNA 

    

 
63. 

Which process converts the non-

virulent bacteria into virulent form in 

the above experiment? 

 
Conjugation 

 
Transduction 

Transformatio 

n 

 
Binary fission     

 

 
64. 

 
Which conclusion is best supported 

by given experiment? 

Proteins 

carry 

hereditary 

information 

in bacteria 

DNA is the 

genetic 

material 

responsible for 

inheritance 

 
Lipids control 

bacterial 

transformation 

RNA is the 

only 

hereditary 

material in all 

organisms 

    

 

 
Scenario for MCQ# 65 to 68 

DNA is a double helical molecule that consists of two anti parallel, complementary 

polynucleotide chain. Following is a short stretch of long DNA molecule. Each turn of 

the DNA helix is 3.4 nm long and comprises 10 base pairs. 

 

 
STIMULUS/SITUATION/SCENARIO BASED MCQs 

 
Scenario for MCQ# 57 to 60 

A pharmaceutical company is developing a synthetic hormone-like drug intended to 

regulate blood glucose levels. During laboratory testing, scientists observe that the drug 

is affecting the liver cell functioning. Despite not entering the cell, the drug successfully 

triggers a series of events leading to intracellular biochemical reactions that ultimately 

decrease the blood glucose level. 

 
57. 

The drug  would  most likely be 

 and binds with : 

Protein : 

intracellular 

receptor 

Steroid : 

intracellular 

receptor 

Protein : Cell 

surface 

receptors 

Steroid : Cell 

surface 

receptors 

    

 
58. 

After receptor binding, the signal is 

transmitted within the cell mainly 

by: 

DNA 

replication 

ATP 

production 

Protein 

digestion 

second 

messenger 

production 

    

 
59. 

If the receptor is defective or 

blocked, the most probable direct 

effect will be: 

Increased 

response 

No cellular 

response 

Faster 

diffusion 

 
DNA mutation     

 
60. 

All the following statements justify 

that this drug is a protein hormone 

EXCEPT: 

Drug binds 

the cell 

surface 

receptors 

 
Drug directly 

enter the cells 

Drug does not 

directly 

interact with 

DNA 

Drug produces 

second 

messenger 

    

 
 
 

 
Scenario for MCQ# 61 to 64 

A group of biology students is studying classic experiments that led to the discovery of 

genetic material. Their teacher presents experimental setup: 

1. In the first experiment by Fredrick Griffith, harmless (non-virulent) 

Streptococcus pneumoniae bacteria are mixed with heat-killed virulent bacteria 

and injected into healthy mice. Surprisingly, the mice die, and live virulent 

bacteria are recovered from their bodies. 

2. Findings of the above experiments were later confirmed by another group of 

scientists. 

Students are asked to interpret the results of these experiments. 

 
 

 
61. 

 
The observation that mice died after 

injection of heat-killed virulent 

bacteria mixed with non-virulent 

bacteria indicates that: 

 
Heat-killed 

bacteria 

became alive 

again 

Some factor 

from dead 

bacteria 

transformed 

the non-

virulent 

bacteria 

 
Non-virulent 

bacteria were 

naturally 

pathogenic 

 
Mice were 

already 

infected 

before 

experiment 

    

 
62. 

Which material was confirmed in 

later experiments that converted the 

non-virulent bacteria into virulent in 

Griffith‟s experiment? 

 
Protein 

 
Lipid 

 
DNA 

 
RNA 

    

 
63. 

Which process converts the non-

virulent bacteria into virulent form in 

the above experiment? 

 
Conjugation 

 
Transduction 

Transformatio 

n 

 
Binary fission     

 

 
64. 

 
Which conclusion is best supported 

by given experiment? 

Proteins 

carry 

hereditary 

information 

in bacteria 

DNA is the 

genetic 

material 

responsible for 

inheritance 

 
Lipids control 

bacterial 

transformation 

RNA is the 

only 

hereditary 

material in all 

organisms 

    

 

 
Scenario for MCQ# 65 to 68 

DNA is a double helical molecule that consists of two anti parallel, complementary 

polynucleotide chain. Following is a short stretch of long DNA molecule. Each turn of 

the DNA helix is 3.4 nm long and comprises 10 base pairs. 
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STIMULUS/SITUATION/SCENARIO BASED MCQs 

 
Scenario for MCQ# 57 to 60 

A pharmaceutical company is developing a synthetic hormone-like drug intended to 

regulate blood glucose levels. During laboratory testing, scientists observe that the drug 

is affecting the liver cell functioning. Despite not entering the cell, the drug successfully 

triggers a series of events leading to intracellular biochemical reactions that ultimately 

decrease the blood glucose level. 

 
57. 

The drug  would  most likely be 

 and binds with : 

Protein : 

intracellular 

receptor 

Steroid : 

intracellular 

receptor 

Protein : Cell 

surface 

receptors 

Steroid : Cell 

surface 

receptors 

    

 
58. 

After receptor binding, the signal is 

transmitted within the cell mainly 

by: 

DNA 

replication 

ATP 

production 

Protein 

digestion 

second 

messenger 

production 

    

 
59. 

If the receptor is defective or 

blocked, the most probable direct 

effect will be: 

Increased 

response 

No cellular 

response 

Faster 

diffusion 

 
DNA mutation     

 
60. 

All the following statements justify 

that this drug is a protein hormone 

EXCEPT: 

Drug binds 

the cell 

surface 

receptors 

 
Drug directly 

enter the cells 

Drug does not 

directly 

interact with 

DNA 

Drug produces 

second 

messenger 

    

 
 
 

 
Scenario for MCQ# 61 to 64 

A group of biology students is studying classic experiments that led to the discovery of 

genetic material. Their teacher presents experimental setup: 

1. In the first experiment by Fredrick Griffith, harmless (non-virulent) 

Streptococcus pneumoniae bacteria are mixed with heat-killed virulent bacteria 

and injected into healthy mice. Surprisingly, the mice die, and live virulent 

bacteria are recovered from their bodies. 

2. Findings of the above experiments were later confirmed by another group of 

scientists. 

Students are asked to interpret the results of these experiments. 

 
 

 
61. 

 
The observation that mice died after 

injection of heat-killed virulent 

bacteria mixed with non-virulent 

bacteria indicates that: 

 
Heat-killed 

bacteria 

became alive 

again 

Some factor 

from dead 

bacteria 

transformed 

the non-

virulent 

bacteria 

 
Non-virulent 

bacteria were 

naturally 

pathogenic 

 
Mice were 

already 

infected 

before 

experiment 

    

 
62. 

Which material was confirmed in 

later experiments that converted the 

non-virulent bacteria into virulent in 

Griffith‟s experiment? 

 
Protein 

 
Lipid 

 
DNA 

 
RNA 

    

 
63. 

Which process converts the non-

virulent bacteria into virulent form in 

the above experiment? 

 
Conjugation 

 
Transduction 

Transformatio 

n 

 
Binary fission     

 

 
64. 

 
Which conclusion is best supported 

by given experiment? 

Proteins 

carry 

hereditary 

information 

in bacteria 

DNA is the 

genetic 

material 

responsible for 

inheritance 

 
Lipids control 

bacterial 

transformation 

RNA is the 

only 

hereditary 

material in all 

organisms 

    

 

 
Scenario for MCQ# 65 to 68 

DNA is a double helical molecule that consists of two anti parallel, complementary 

polynucleotide chain. Following is a short stretch of long DNA molecule. Each turn of 

the DNA helix is 3.4 nm long and comprises 10 base pairs. 

 

 
STIMULUS/SITUATION/SCENARIO BASED MCQs 

 
Scenario for MCQ# 57 to 60 

A pharmaceutical company is developing a synthetic hormone-like drug intended to 

regulate blood glucose levels. During laboratory testing, scientists observe that the drug 

is affecting the liver cell functioning. Despite not entering the cell, the drug successfully 

triggers a series of events leading to intracellular biochemical reactions that ultimately 

decrease the blood glucose level. 

 
57. 

The drug  would  most likely be 

 and binds with : 

Protein : 

intracellular 

receptor 

Steroid : 

intracellular 

receptor 

Protein : Cell 

surface 

receptors 

Steroid : Cell 

surface 

receptors 

    

 
58. 

After receptor binding, the signal is 

transmitted within the cell mainly 

by: 

DNA 

replication 

ATP 

production 

Protein 

digestion 

second 

messenger 

production 

    

 
59. 

If the receptor is defective or 

blocked, the most probable direct 

effect will be: 

Increased 

response 

No cellular 

response 

Faster 

diffusion 

 
DNA mutation     

 
60. 

All the following statements justify 

that this drug is a protein hormone 

EXCEPT: 

Drug binds 

the cell 

surface 

receptors 

 
Drug directly 

enter the cells 

Drug does not 

directly 

interact with 

DNA 

Drug produces 

second 

messenger 

    

 
 
 

 
Scenario for MCQ# 61 to 64 

A group of biology students is studying classic experiments that led to the discovery of 

genetic material. Their teacher presents experimental setup: 

1. In the first experiment by Fredrick Griffith, harmless (non-virulent) 

Streptococcus pneumoniae bacteria are mixed with heat-killed virulent bacteria 

and injected into healthy mice. Surprisingly, the mice die, and live virulent 

bacteria are recovered from their bodies. 

2. Findings of the above experiments were later confirmed by another group of 

scientists. 

Students are asked to interpret the results of these experiments. 

 
 

 
61. 

 
The observation that mice died after 

injection of heat-killed virulent 

bacteria mixed with non-virulent 

bacteria indicates that: 

 
Heat-killed 

bacteria 

became alive 

again 

Some factor 

from dead 

bacteria 

transformed 

the non-

virulent 

bacteria 

 
Non-virulent 

bacteria were 

naturally 

pathogenic 

 
Mice were 

already 

infected 

before 

experiment 

    

 
62. 

Which material was confirmed in 

later experiments that converted the 

non-virulent bacteria into virulent in 

Griffith‟s experiment? 

 
Protein 

 
Lipid 

 
DNA 

 
RNA 

    

 
63. 

Which process converts the non-

virulent bacteria into virulent form in 

the above experiment? 

 
Conjugation 

 
Transduction 

Transformatio 

n 

 
Binary fission     

 

 
64. 

 
Which conclusion is best supported 

by given experiment? 

Proteins 

carry 

hereditary 

information 

in bacteria 

DNA is the 

genetic 

material 

responsible for 

inheritance 

 
Lipids control 

bacterial 

transformation 

RNA is the 

only 

hereditary 

material in all 

organisms 

    

 

 
Scenario for MCQ# 65 to 68 

DNA is a double helical molecule that consists of two anti parallel, complementary 

polynucleotide chain. Following is a short stretch of long DNA molecule. Each turn of 

the DNA helix is 3.4 nm long and comprises 10 base pairs. 
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STIMULUS/SITUATION/SCENARIO BASED MCQs 

 
Scenario for MCQ# 57 to 60 

A pharmaceutical company is developing a synthetic hormone-like drug intended to 

regulate blood glucose levels. During laboratory testing, scientists observe that the drug 

is affecting the liver cell functioning. Despite not entering the cell, the drug successfully 

triggers a series of events leading to intracellular biochemical reactions that ultimately 

decrease the blood glucose level. 

 
57. 

The drug  would  most likely be 

 and binds with : 

Protein : 

intracellular 

receptor 

Steroid : 

intracellular 

receptor 

Protein : Cell 

surface 

receptors 

Steroid : Cell 

surface 

receptors 

    

 
58. 

After receptor binding, the signal is 

transmitted within the cell mainly 

by: 

DNA 

replication 

ATP 

production 

Protein 

digestion 

second 

messenger 

production 

    

 
59. 

If the receptor is defective or 

blocked, the most probable direct 

effect will be: 

Increased 

response 

No cellular 

response 

Faster 

diffusion 

 
DNA mutation     

 
60. 

All the following statements justify 

that this drug is a protein hormone 

EXCEPT: 

Drug binds 

the cell 

surface 

receptors 

 
Drug directly 

enter the cells 

Drug does not 

directly 

interact with 

DNA 

Drug produces 

second 

messenger 

    

 
 
 

 
Scenario for MCQ# 61 to 64 

A group of biology students is studying classic experiments that led to the discovery of 

genetic material. Their teacher presents experimental setup: 

1. In the first experiment by Fredrick Griffith, harmless (non-virulent) 

Streptococcus pneumoniae bacteria are mixed with heat-killed virulent bacteria 

and injected into healthy mice. Surprisingly, the mice die, and live virulent 

bacteria are recovered from their bodies. 

2. Findings of the above experiments were later confirmed by another group of 

scientists. 

Students are asked to interpret the results of these experiments. 

 
 

 
61. 

 
The observation that mice died after 

injection of heat-killed virulent 

bacteria mixed with non-virulent 

bacteria indicates that: 

 
Heat-killed 

bacteria 

became alive 

again 

Some factor 

from dead 

bacteria 

transformed 

the non-

virulent 

bacteria 

 
Non-virulent 

bacteria were 

naturally 

pathogenic 

 
Mice were 

already 

infected 

before 

experiment 

    

 
62. 

Which material was confirmed in 

later experiments that converted the 

non-virulent bacteria into virulent in 

Griffith‟s experiment? 

 
Protein 

 
Lipid 

 
DNA 

 
RNA 

    

 
63. 

Which process converts the non-

virulent bacteria into virulent form in 

the above experiment? 

 
Conjugation 

 
Transduction 

Transformatio 

n 

 
Binary fission     

 

 
64. 

 
Which conclusion is best supported 

by given experiment? 

Proteins 

carry 

hereditary 

information 

in bacteria 

DNA is the 

genetic 

material 

responsible for 

inheritance 

 
Lipids control 

bacterial 

transformation 

RNA is the 

only 

hereditary 

material in all 

organisms 

    

 

 
Scenario for MCQ# 65 to 68 

DNA is a double helical molecule that consists of two anti parallel, complementary 

polynucleotide chain. Following is a short stretch of long DNA molecule. Each turn of 

the DNA helix is 3.4 nm long and comprises 10 base pairs. 
 

 
STIMULUS/SITUATION/SCENARIO BASED MCQs 

 
Scenario for MCQ# 57 to 60 

A pharmaceutical company is developing a synthetic hormone-like drug intended to 

regulate blood glucose levels. During laboratory testing, scientists observe that the drug 

is affecting the liver cell functioning. Despite not entering the cell, the drug successfully 

triggers a series of events leading to intracellular biochemical reactions that ultimately 

decrease the blood glucose level. 

 
57. 

The drug  would  most likely be 

 and binds with : 

Protein : 

intracellular 

receptor 

Steroid : 

intracellular 

receptor 

Protein : Cell 

surface 

receptors 

Steroid : Cell 

surface 

receptors 

    

 
58. 

After receptor binding, the signal is 

transmitted within the cell mainly 

by: 

DNA 

replication 

ATP 

production 

Protein 

digestion 

second 

messenger 

production 

    

 
59. 

If the receptor is defective or 

blocked, the most probable direct 

effect will be: 

Increased 

response 

No cellular 

response 

Faster 

diffusion 

 
DNA mutation     

 
60. 

All the following statements justify 

that this drug is a protein hormone 

EXCEPT: 

Drug binds 

the cell 

surface 

receptors 

 
Drug directly 

enter the cells 

Drug does not 

directly 

interact with 

DNA 

Drug produces 

second 

messenger 

    

 
 
 

 
Scenario for MCQ# 61 to 64 

A group of biology students is studying classic experiments that led to the discovery of 

genetic material. Their teacher presents experimental setup: 

1. In the first experiment by Fredrick Griffith, harmless (non-virulent) 

Streptococcus pneumoniae bacteria are mixed with heat-killed virulent bacteria 

and injected into healthy mice. Surprisingly, the mice die, and live virulent 

bacteria are recovered from their bodies. 

2. Findings of the above experiments were later confirmed by another group of 

scientists. 

Students are asked to interpret the results of these experiments. 

 
 

 
61. 

 
The observation that mice died after 

injection of heat-killed virulent 

bacteria mixed with non-virulent 

bacteria indicates that: 

 
Heat-killed 

bacteria 

became alive 

again 

Some factor 

from dead 

bacteria 

transformed 

the non-

virulent 

bacteria 

 
Non-virulent 

bacteria were 

naturally 

pathogenic 

 
Mice were 

already 

infected 

before 

experiment 

    

 
62. 

Which material was confirmed in 

later experiments that converted the 

non-virulent bacteria into virulent in 

Griffith‟s experiment? 

 
Protein 

 
Lipid 

 
DNA 

 
RNA 

    

 
63. 

Which process converts the non-

virulent bacteria into virulent form in 

the above experiment? 

 
Conjugation 

 
Transduction 

Transformatio 

n 

 
Binary fission     

 

 
64. 

 
Which conclusion is best supported 

by given experiment? 

Proteins 

carry 

hereditary 

information 

in bacteria 

DNA is the 

genetic 

material 

responsible for 

inheritance 

 
Lipids control 

bacterial 

transformation 

RNA is the 

only 

hereditary 

material in all 

organisms 

    

 

 
Scenario for MCQ# 65 to 68 

DNA is a double helical molecule that consists of two anti parallel, complementary 

polynucleotide chain. Following is a short stretch of long DNA molecule. Each turn of 

the DNA helix is 3.4 nm long and comprises 10 base pairs. 
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Federal Board HSSC-I Examination 

Model Question Paper Biology 
National Curriculum 2022-2023 (Inclusive Scheme of Studies 2024) 

(50% MCQs & 50% Descriptive) 

Time allowed: 1 hour 20 Minutes Total Marks: 40 

Note: Answer all parts from Section „B‟ and all questions from Section „C‟ on the E-sheet. 

Write your answers on the allotted /given spaces. 
 

SECTION-B (7x4 = 28 marks) 
 

1. Name any four fungal diseases 
and their pathogens in human. 

1+1+1+1 OR Enlist the two 
supporting/mechanical tissues in 
plants   and   write   three 
characteristics of each. 

1+3 

2. What are the chemical 
compositions  and  significance 
of primary and secondary 
layers of cell wall in plant cell? 

2+2 OR State any four physical methods 
used to control harmful bacteria. 

1+1+1+1 

3. Enlist any four hydrolytic 
enzymes responsible for 
breakdown  of  carbohydrates. 
Write their substrates and 
products as well. 

1+1+1+1 OR State four basic characteristics of 
Chordates. 

1+1+1+1 

4. Write any four general features 
of non-vascular plants. 

1+1+1+1 OR State the two steps involved in 
nitrification (a phase of nitrogen 
cycle)  along  with  the  specific 
bacteria responsible for each 
step. 

2+2 

5. A pharmaceutical company 
designs a drug that blocks the 
functioning of the enzyme 
Reverse Transcriptase. Explain 
how this drug will disrupt the 
life cycle of HIV inside a helper 
T-lymphocyte, and what will be 
the impact of this drug on viral 
integrase functioning. 

2+2 OR During a severe summer drought, 
the soil becomes completely dry, 
and a tall tree is unable to absorb 
water. Explain how this lack of 
water in the soil can break the 
continuous water column inside 
the xylem vessels? What 
consequence does this have on 
the transport of minerals? 

2+2 

6. Draw a flow chart of hormonal 
control of human male 
reproductive system showing 
positive and negative feedback. 

4 OR Explain the evolution of giraffe 
neck according to Darwin’s 
theory of evolution by natural 
selection. 

4 

7. Following are the five codons 
specifying the amino acids: 
AUU= 1 GCC= 2 CUG= 3 AGG=4 
UCG=5 
A polypeptide composed of these 
amino acids is: 
1-5-2-1-3-4-5 
Write down the complete 

nucleotide sequence of following 

with reference to the given 

1+1+1+1 OR The Calvin cycle (dark reaction) 
requires 9 ATP molecules and 6 
NADPH molecules to produce one 
molecule of G3P. Why can non-cyclic 
photophosphorylation alone not 
satisfy this specific ratio, and how 
does the chloroplast resolve this 
deficit during the light reaction? 

2+2 
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Federal Board HSSC-I Examination 

Model Question Paper Biology  

Curriculum 2022-23 (Inclusive Scheme of Studies 2024) 
 

Time allowed: 2:35 hours                                                        Total Marks: 63  

 

Note: Answer all parts from Section ‘B’ and all questions from Section ‘C’ on the E-sheet. 

            Write your answers on the allotted /given spaces. 
 

SECTION – B (Marks 39) 

  Q.2        Attempt the following questions.              (13x3 = 39) 

Q# Question Marks Question Marks 

(i) List any three organelles bounded by a 

single membrane and three organelles 

bounded by double membrane. 

0.5x6 OR List six features of seedless vascular 

plants. 

 

0.5x6 

(ii) Proteases are used in washing powders. 

How would it remove a blood stain on 

clothes? Why these washing powders 

are recommended for use at low 

temperatures? 

3 OR A scientist is trying to find best light 

colour for maximum yield. Which 

type of spectrum graph will he refer? 

Give reason. 

3 

(iii) Why Echinoderms are considered close 

to Chordates although they have many 

simplest systems? Give three reasons.  

3 OR Why mice were killed by non-

virulent type R bacteria in last step of 

Griffith’s experiment? 

3 

(iv) Justify the significance of sequence of 

amino acids in normal and sickle cell 

haemoglobin. 

3 OR Why HIV virus contains two 

enzymes? What will happen if HIV 

virus is without these enzymes? 

3 

(v) Differentiate between photoperiodism 

and phototropism. 

3 OR How chemosynthetic bacteria are 

autotrophic in nature? 

3 

(vi) List six features of Bryophytes which 

helped them to adapt land habitat. 

0.5x6 OR Name three chemical methods and 

three physical methods used to 

control harmful bacteria. 

0.5x6 

(vii) The graph shows the effects of 

temperature on the rate of reaction of an 

enzyme. 

 
(a) What is indicated by X? 

(b) What is happening in region A? 

(c) What is happening in region B? 

1x3 OR Name the more scientifically 

acceptable theory explaining 

evolution of eukaryotes from 

prokaryote and give salient points of 

that theory. 

0.5x6 

 

 

 

 

 

(viii) Why spore forming bacteria are more 

virulent and lethal? Give reasons. 

3 OR Can nitrogen cycle take place in a 

bacteria free soil? Give reasons. 

3 

(ix) Complete the given table according to 

structures and functions of male 

reproductive systems.  

Structure Function 

Epididymis . 

 Testosterone  

production 

3 OR Corpus luteum acts as an endocrine 

gland, 

             a) Where it is located? 

             b) When it is formed? 

             c) Which hormone is 

secreted by it 

3 
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Urinogenital duct  
 

(x) Two pink flowered four o’ clock plants 

are crossed with each other. What is F1 

generation probability and ratio? 

3 OR Carefully observe the following 

stretch of antisense strand of DNA 

5’                                             3’ 

 TACGAGCTTCCGATTCGA 

Codons for amino acids are: GCU : 

Alanine, AUG : Methionine, CUC : 

Leucine, GAA : Glutamate, GGC : 

Glycine , UAA : Stop 

Using the provided data, determine 

the primary structure of protein 

produced from this segment of DNA, 

during translation. 

3 

(xi) All chordates go through few similar 

stages in life. Summarize any three of 

them. 

3 OR Kingdom Protista is considered a 

polyphyletic group. Give reasons. 

3 

(xii) State Lamarck’s assumptions for the 

explanation of evolution. 

3 OR Give three unique features of 

angiosperms and their benefits. 

3 

(xiii) Diagram shows the fore limb of different 

vertebrates. Evolutionists believe that all 

these vertebrates evolved from one 

common origin. Describe the 

evolutionary evidence that support this 

belief. 

 

3 OR In the following diagram a segment 

of thylakoid membrane is depicted 

showing an important metabolic 

process.  

 
Name the parts labelled as A, B, C 

and D. Explain the function of D.  

2+1 

 

Section – C (Marks 24)  

 

 Note: Attempt all questions. Marks of each question are equal.     (4x6 = 24) 

 

Q.3 Explain the structure and composition of 

fluid mosaic model of plasma membrane 

with diagram 

4+2 OR The given figure shows the process 

of DNA replication. 

 
Identify labelled parts A, B, C, D, E 

and F of the diagram and write the 

functions of A, B and C in the 

process of DNA replication. 

3+3 

Q.4 The two strands of DNA are not 

identical but are complementary. Give 

reasons. Also explain the double helical 

structure of DNA molecule. 

1+5 OR What is ecological succession? 

Explain the xerarch succession.  

1+4+1 

Q.5 How opening and closing of stomata is 

controlled? 

3+3 OR How do bacteriophages reproduce? 

Explain lytic and lysogenic cycle in 

detail. 

3+3 
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