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8. 

Trees with mycorrhizal association 

grow: 

Slower than other 

trees 

Better than other 

trees 

Small roots and 

leaves 

Only in 

favourable 

conditions 

 
9. 

 
The function of saprotrophs in an 

ecosystem is to: 

Provide oxygen 

to producers 

Decrease 

competition 

among 

consumers 

Increase 

complexity of food 

chain 

Return nutrients to 

the environment 

 
10. 

Which of the following is NOT 

common to all divisions of vascular 

plants? 

Development of 

seeds 

Alternation of 

generations 

Presence of xylem 

and 

phloem 

Dominance of 

diploid 

generation 

 
11. 

All organ systems are less developed 

in parasitic flatworms EXCEPT: 

Circulatory system Digestive 

system 

Reproductive 

system 

Respiratory system 

 
12. 

Traits which exhibit continuous 

phenotypic variation are typically 

determined  by  which  of  the 
following inheritance form: 

Incomplete 

dominance 

Polygenic 

inheritance 

Multiple-allelic 

inheritance 
Sex-linked 

inheritance 

 
13. 

When two yellow Labrador retriever 

cross with each other, what is the 

probability that they produce yellow 

offsprings: 

 
Zero % 

 
25% 

 
50% 

 
100% 

 
14. 

Ovulation is stimulated by the sharp 

increase of which of the following 

hormones? 

 
FSH 

 
Estrogen 

 
LH 

 
Progesterone 

 
 

 
15. 

 

 
All organisms share the same genetic 

code. This commonality is evidence 

that: 

All organisms are 

descended from 

common 

ancestor 

 

 
Convergent 

evolution has 

occurred 

 

 
Evolution is 

occurring now 

 

 
Evolution 

occurs 

gradually 

 
16. 

If you want to label amino acids but 

not DNA, which of the following 

radioactive isotopes would you use? 

 
18F 

 
35S 

 
14C 

 
32P 

 
17. 

Phospholipids are ideal for 

membranes because they are 

composed of: 

 
Hydrophilic head 

and tail 

 
Hydrophobic head 

and tail 

Hydrophobic head 

and Hydrophilic 

tail 

Hydrophilic head 

and Hydrophobic 

tail 

 
18. 

An organism with jointed 

appendages and exoskeleton belongs 

to: 

 
Mollusca 

 
Arthropoda 

 
Annelida 

Echinodermat a 

 
19. 

 
A nucleotide is composed of: 

Sugar + base 

+ phosphate 

Amino acid + base 

+ 

phosphate 

Lipid + sugar 

+ phosphate 

Protein + base 

+ phosphate 

 
20. 

 
Chordates are characterized by: 

Absence of 

backbone 

Presence of 

notochord at 

some stage 

Absence of 

symmetry 

Presence of 

exoskeleton 

 
21. 

 
Protists are considered a 

polyphyletic group because they: 

Have identical 

evolutionary 

origin 

 
Are all 

multicellular 

 
Lack cellular 

organization 

 
Have different 

ancestry 

 
22. 

Fungi play an important ecological 

role by: 

Producing 

primary 

biomass 

Recycling the 

nutrients 

Fixing 

atmospheric 

nitrogen 

Reducing oxygen 

levels 
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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. 
FBISE model paper | Section A Q76 | 0.5 marks

 

 

 

 
65. 

What will be the length of the DNA 

if it consists of 100 turns? 

 
0.34 nm 

 
3.4 nm 

 
34 nm 

 
340 nm     

 
66. 

How many base pairs would be 

present in the DNA if it consists of 

100 turns? 

 
10 

 
100 

 
340 

 
1000     

 
67. 

If the amount of adenine in this DNA 

is 16% of total nitrogenous bases, 

what  would  be  the  amount  of 

cytosine? 

 
16% 

 
32% 

 
34% 

 
84% 

    

 
68. 

How many hydrogen bonds would 

be present in the DNA if it consists 

of 100 turns and 50% base pairs are 

G-C base pairs? 

 
100 

 
1000 

 
2500 

 
3000 

    

 

 
Scenario for MCQ# 69 to 72 

A rapidly industrializing city has reported a steady rise in average annual temperature 

over the past decade. Environmental scientists attribute this trend to increased 

emissions of gases such as carbon dioxide, methane and sulfur dioxide from factories, 

vehicles, and urban activities. These gases accumulate in the atmosphere and cause air 

pollution 

 
69. 

The increase in air temperature is 

mainly due to: 

 
Oxygen 

Carbon 

dioxide 

 
Nitrogen 

 
Sulfur dioxide     

 
70. 

Greenhouse gases cause warming 

by: 

Reflecting 

sunlight 

Breaking 

ozone 

Producing 

oxygen 

Absorbing 

infrared 

radiation 

    

 
71. 

Supposed that level of all greenhouse 

gases become extremely low, what 

will be the possible consequence? 

Earth will 

become over 

cooled 

Earth will 

attain stable 

climate 

Earth will 

become over 

heated 

Increased 

trapping of 

infrared 

radiations 

    

 
72. 

Increased greenhouse effect may 

lead to: 

Cooling of 

Earth 

 
Stable climate 

Ocean 

acidification 

Reduced 

radiation 
    

 
Scenario for MCQ# 73 to 76 

During a genetic counselling session in a college, students asked questions about how the 

sex of the babies is determined. The counsellor explained to the students that the mother 

has two X chromosomes (XX), while the father has one X and one Y chromosome (XY). 

 
73. 

The sex of the child is determined 

by: 

 
Mother only 

 
Father only 

 
Both equally 

 
Environment     

 
74. 

If  sperm  carries  X  chromosome 

fertilizes the normal egg, the child 

will be: 

 
Intersex 

 
Male 

 
Sterile 

 
Female     

 

 
75. 

Probability of male childbirth in each 

pregnancy is : 

 
25% 

 
50% 

 
75% 

 
100%     

 
76. 

Which combination of chromosomes 

produces a child with Klinefelter‟s 

syndromes? 

 
XXY 

 
XXX 

 
XYY 

 
XO     

 
 
 
 
 
 

 
Scenario for MCQ# 77 to 80 

Following is a metabolic pathway that occurs during dark reaction of photosynthesis. It 

involves the fixation of carbon dioxide to make carbohydrates 
 

 

 

 
77. 

 
The first phase of this cycle is called 

carbon fixation because during this 

phase: 

Carbon 

dioxide 

acceptor is 

regenerated 

inorganic 

carbon 

becomes the 

part of organic 

compound 

Inorganic 

carbon of 

carbon dioxide 

is reduced 

Inorganic 

carbon of 

carbon dioxide 

is oxidized 

    

 
78. 

What is/are the output(s) of this 

cycle? 

three 

molecules of 

RuBP 

six molecules 

of G3P 

one molecule 

of G3P 

Two 

molecules of 

NADPH 

    

 
79. 

Which metabolite of this cycle, 

sometime react with oxygen because 

its  enzyme  sometime  act  as 

oxygenase? 

 
Ribulose 1,5-

Bisphosphate 

 
Glyceraldehyd 

e-3-Phosphate 

3- 

Phosphoglycer 

ate 

 
Ribulose 

phosphate 

    

 
80. 

 
This cycle is found in: 

some C3 

plants 

some C4 

plants 

 
all C3 plants 

all C3 and C4 

plants 
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 polypeptide: 

(i) mRNA 

(ii) DNA template (antisense) 

strand 

(iii) coding strand (sense strand) 

(iv) tRNA anticodons 

    

 

 

 

 

Section-C (2x6 = 12) 

8. How components of respiratory 
electron transport chain (ETC) are 
involved in ATP generation and 
trace the passage of electrons 
through  ETC  by  drawing  the 
labelled diagram. 

4+2 OR Draw and describe the chemical 
structure of following 
polysaccharides: starch, glycogen, 
cellulose and chitin. 

1.5+1.5+ 
1.5+1.5 

9. Explain the process of initiation 
phase of Transcription in 
Prokaryotes and Eukaryotes. 
Illustrate  your  answer  with 
relevant diagrams. 

3+3 OR Explain recessive epistasis in 
animals with example. Sketch its 
genetic cross to show the deviation 
from standard Mendelian ratio. 

3+3 
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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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(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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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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