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Federal Board HSSC-II 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)  

      (13X3= 39) 

S # Question Marks  Question Marks 

(i) Name any two types of urinary tract 

infections (UTI) based on site. Name 

any one bacterium involved in UTI. 

How can we prevent UTI?  

1+1+1 OR List three effects of smoking on the 

respiratory system.  

 

1+1+1 

(ii) Following is the diagram of human 

nephron, identify and write the role of 

parts X, Y and Z in this diagram?  

 

1+1+1 OR What is meant by respiratory surface, give 

two characteristics features of a good 

respiratory surface with reference to the 

human?  

1+2 

(iii) Identify the phenomenon shown in the 

following diagram: 

 
What changes occur in I-band, A-band, 

H-zone, and sarcomere length?  

1+2 OR Name the sites of production, storage and 

action of bile juice. Give the role of bile 

juice in digestion?  

1.5+1.

5 

(iv) Define the terms range and percentile in 

biostatistics with one example of each. 

  

 

1.5+1.5 OR What is represented by P wave, QRS 

complex and T wave in following graph. 

  

1+1+1 

(v) Enlist three applications of monoclonal 

antibodies compared to other drug 

classes.  

1+1+1 OR What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 

(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2
nd

 line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na
+
 and K

+
 ions across the 

neuron membrane:  

1+2 OR Give the names of substrates and products 

of the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 
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SECTION – B (Marks 39)  

      (13X3= 39) 

S # Question Marks  Question Marks 

(i) Name any two types of urinary tract 

infections (UTI) based on site. Name 

any one bacterium involved in UTI. 

How can we prevent UTI?  

1+1+1 OR List three effects of smoking on the 

respiratory system.  

 

1+1+1 

(ii) Following is the diagram of human 

nephron, identify and write the role of 

parts X, Y and Z in this diagram?  

 

1+1+1 OR What is meant by respiratory surface, give 

two characteristics features of a good 

respiratory surface with reference to the 

human?  

1+2 

(iii) Identify the phenomenon shown in the 

following diagram: 

 
What changes occur in I-band, A-band, 

H-zone, and sarcomere length?  

1+2 OR Name the sites of production, storage and 

action of bile juice. Give the role of bile 

juice in digestion?  

1.5+1.

5 

(iv) Define the terms range and percentile in 

biostatistics with one example of each. 

  

 

1.5+1.5 OR What is represented by P wave, QRS 

complex and T wave in following graph. 

  

1+1+1 

(v) Enlist three applications of monoclonal 

antibodies compared to other drug 

classes.  

1+1+1 OR What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 

(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2
nd

 line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na
+
 and K

+
 ions across the 

neuron membrane:  

1+2 OR Give the names of substrates and products 

of the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 
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a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) State any two thermoregulatory 

strategies in man for heat gain in cold 

stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

(xi) Name any one plasmid vector being 

used to transfer human insulin gene. 

Mention any two properties that should 

essentially be present in a plasmid 

vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in 

skin and give their specific role. 

1+1+1 

      
SECTION – C (Marks 24) 

Note: Attempt ALL questions. Marks of each question are given . 

Q. 3 Describe how climate changes impacts 

fauna (animals)  
6 OR Describe the steps of bone fracture repair 

with diagrams.  
4.5+1.5 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

3+2+1 OR What is pacemaker? Give application of 

artificial pacemaker. Explain how SA node, AV 

node and Purkinje fibers are important in 

coordinating different phases of heartbeat.  

1+1+4 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major 

percentage of carbon dioxide through blood 

from tissue bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a 

labeled diagram to show the process. 

4+2 

 

First Annual 2025 | Section B Q2(ii) | 3 marks

Second Annual 2025 | Section A Q4 | 1 mark

Second Annual 2025 | Section A Q5 | 1 mark



Apollo | original FBISE source crops | 5

Second Annual 2025 | Section B Q2(iv) | 3 marks

First Annual 2026 | Section B Q2(i) | 3 marks



Apollo | original FBISE source crops | 6

First Annual 2026 | Section B Q2(ii) | 3 marks

First Annual 2026 | Section B Q2(xi) | 3 marks



Apollo | original FBISE source crops | 7

First Annual 2026 | Section C Q3 | 7 marks

First Annual 2026 | Section A Q10 | 1 mark



Apollo | original FBISE source crops | 8

First Annual 2026 | Section B Q2(i) | 3 marks

First Annual 2026 | Section B Q2(xi) OR | 3 marks



Apollo | original FBISE source crops | 9

First Annual 2026 | Section C Q6 OR | 6 marks

FBISE model paper | Section A Q1(viii) | 1 mark

 
 

(vi)  
Antiretroviral drugs differ from 

general antivirals as they:  

 

only treat 

bacterial 

infections 

specifically 

target 

retroviruses 

like HIV 

cure all viral 

infections 

permanently 

work only 

against 

influenza 

viruses 

⃝ ⃝ ⃝ ⃝ 

(vii)  
Which of the following events occur 

during ventricular systole?  

Contraction of 

atria  

Relaxation of 

ventricles  

Opening of 

AV valves  

Closing of 

AV valves 
⃝ ⃝ ⃝ ⃝ 

(viii)  

If you took a drug that inhibited the 

reabsorption of Na+ in the loop of 

Henle, you would:  

have an 

increased 

urine output 

have a 

decreased 

urine output 

have glucose 

in urine 

have access 

of Na+ in 

blood 

⃝ ⃝ ⃝ ⃝ 

(ix)  

A person is injected with gamma 

globulin (antibodies) against hepatitis 

B. It is: 

Artificially 

acquired 

passive 

immunity 

Artificially 

acquired 

active 

immunity 

Naturally 

acquired 

active 

immunity 

Naturally 

acquired 

passive 

immunity 

⃝ ⃝ ⃝ ⃝ 

(x)  
Which one of the following is 

palindromic sequence?  
GATC GGTT CGAT  TTCC ⃝ ⃝ ⃝ ⃝ 

(xi)  
Which oceanic region is more 

susceptible to ocean acidification?  

Equatorial 

regions 

Arctic and 

Southern 

Oceans 

Subtropical 

regions 

Mediterrane

an Sea 
⃝ ⃝ ⃝ ⃝ 

(xii)  

Biological computers primarily differ 

from traditional electronic computers 

as they: 

use 

microchips, 

while 

electronic 

computers use 

proteins. 

use biological 

components 

like cells and 

proteins 

instead of 

electronic 

circuits. 

do not 

process 

information, 

while 

electronic 

computers do 

require 

electricity, 

whereas 

electronic 

computers 

do not 

⃝ ⃝ ⃝ ⃝ 

(xiii)  

The feature which describes 

tropomyosin is/are:  

I. globular protein  

II. thin thread-like structure 

III. wound around actin filament 

I only  III only II and III   I and III ⃝ ⃝ ⃝ ⃝ 

(xiv)  

Which one of the following 

recombinant DNA technology tools 

is incorrectly paired with its use? 

Restriction 

endonuclease

→ production 

of RFLP 

DNA ligase 

→ production 

of sticky ends 

fragments 

Reverse 

transcriptase 

→ production 

of cDNA 

PCR → 

Gene 

amplification 

⃝ ⃝ ⃝ ⃝ 

(xv)  
Which of the following best defines 

the mean of a data set in biostatistics?  

The middle 

value when 

data is 

arranged in 

ascending 

order 

The most 

frequently 

occurring 

value in a data 

set 

The sum of all 

values 

divided by the 

total number 

of values 

The 

difference 

between the 

highest and 

lowest 

values 

⃝ ⃝ ⃝ ⃝ 

(xvi)  

Which of the following is NOT 

mentioned as an example of 

biological molecules exhibiting 

structural homology?  

Lipid RNA Protein DNA ⃝ ⃝ ⃝ ⃝ 

(xvii)  

Identify the hormones X in the given 

diagram produced by pituitary 

glands.  

  

TSH ACTH STH MSH ⃝ ⃝ ⃝ ⃝ 
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Sign. Of Invigilator  

BIOLOGY HSSC–II 
SECTION–A (Marks17) 

Time allowed: 25 Minutes 

Section–A is compulsory. All parts of this section are to beans were don this page and handed 

over to the Centre Superintendent. Deleting/overwriting is not allowed. Do not use lead 

pencil. 

Q.1  Fill the relevant bubble for each part. All parts carry one mark. 

1. They are in lungs where blood vessels and airways pass in and out is called: 

⃝ 
⃝ 

2. Antidiuretic hormone promotes the retention of water by stimulating the: 

A. Active transport of water ⃝ 
B. Active transport of chloride ⃝ 
C. Active transport of sodium ⃝ 
D. Permeability of collecting duct to water ⃝ 

3. Vasa recta is the cluster of capillaries present in the nephron of human beings. 

It is derived from “X” and surrounds “Y”, where “X” are arterioles and “Y” 

are tubelike structures. Which one of the following correctly identifies  

 “X” and “Y”? 

 

 

 

 

 
 

4. 

 

 
5. Some animals like fiddler crab, busiest during the time of either dawn or 

dusk or both are called: 

 

 
6. 
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ROLL NUMBER 

       

 

Version No. 

    

 
⓪ ⓪ ⓪ ⓪ ⓪ ⓪ ⓪ ⓪ ⓪ ⓪ ⓪ 

① ① ① ① ① ① ① ① ① ① ① 

② ② ② ② ② ② ② ② ② ② ② 

③ ③ ③ ③ ③ ③ ③ ③ ③ ③ ③ 

④ ④ ④ ④ ④ ④ ④ ④ ④ ④ ④ 

⑤ ⑤ ⑤ ⑤ ⑤ ⑤ ⑤ ⑤ ⑤ ⑤ ⑤ 

⑥ ⑥ ⑥ ⑥ ⑥ ⑥ ⑥ ⑥ ⑥ ⑥ ⑥ 

⑦ ⑦ ⑦ ⑦ ⑦ ⑦ ⑦ ⑦ ⑦ ⑦ ⑦ 

⑧ ⑧ ⑧ ⑧ ⑧ ⑧ ⑧ ⑧ ⑧ ⑧ ⑧ 
⑨ ⑨ ⑨ ⑨ ⑨ ⑨ ⑨ ⑨ ⑨ ⑨ ⑨ 

 

A. Pelvis ⃝ B. Hilum 

C. Mediastinum ⃝ D. Fissure 

 

    X Y  

A Efferent arterioles Proximal convoluted tubule ⃝ 

B Afferent arterioles Proximal convoluted tubule ⃝ 

C Efferent arterioles Loop of Henle ⃝ 

D Afferent arterioles Loop of Henle ⃝ 

During human embryonic development, first site of RBC formation is: 

A. Yolk sac ⃝ B. Allantois ⃝ 
C. Notochord ⃝ D. Blastocyst ⃝ 
 

A. Diurnal animals ⃝ B. Nocturnal animals ⃝ 
C. Crepuscular animals ⃝ D. Circadian animals ⃝ 

The best way to prevent tetanus is to take: 

A. Antibiotic ⃝ B. Painkillers  ⃝ 
C. Vaccine ⃝ D. Sedatives ⃝ 
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BIOLOGY HSSC–II 
SECTION–A (Marks17) 

Time allowed: 25 Minutes 

Section–A is compulsory. All parts of this section are to beans were don this page and handed 

over to the Centre Superintendent. Deleting/overwriting is not allowed. Do not use lead 

pencil. 

Q.1  Fill the relevant bubble for each part. All parts carry one mark. 

1. They are in lungs where blood vessels and airways pass in and out is called: 

⃝ 
⃝ 

2. Antidiuretic hormone promotes the retention of water by stimulating the: 

A. Active transport of water ⃝ 
B. Active transport of chloride ⃝ 
C. Active transport of sodium ⃝ 
D. Permeability of collecting duct to water ⃝ 

3. Vasa recta is the cluster of capillaries present in the nephron of human beings. 

It is derived from “X” and surrounds “Y”, where “X” are arterioles and “Y” 

are tubelike structures. Which one of the following correctly identifies  

 “X” and “Y”? 

 

 

 

 

 
 

4. 

 

 
5. Some animals like fiddler crab, busiest during the time of either dawn or 

dusk or both are called: 

 

 
6. 
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ROLL NUMBER 

       

 

Version No. 

    

 
⓪ ⓪ ⓪ ⓪ ⓪ ⓪ ⓪ ⓪ ⓪ ⓪ ⓪ 

① ① ① ① ① ① ① ① ① ① ① 

② ② ② ② ② ② ② ② ② ② ② 

③ ③ ③ ③ ③ ③ ③ ③ ③ ③ ③ 

④ ④ ④ ④ ④ ④ ④ ④ ④ ④ ④ 

⑤ ⑤ ⑤ ⑤ ⑤ ⑤ ⑤ ⑤ ⑤ ⑤ ⑤ 

⑥ ⑥ ⑥ ⑥ ⑥ ⑥ ⑥ ⑥ ⑥ ⑥ ⑥ 

⑦ ⑦ ⑦ ⑦ ⑦ ⑦ ⑦ ⑦ ⑦ ⑦ ⑦ 

⑧ ⑧ ⑧ ⑧ ⑧ ⑧ ⑧ ⑧ ⑧ ⑧ ⑧ 
⑨ ⑨ ⑨ ⑨ ⑨ ⑨ ⑨ ⑨ ⑨ ⑨ ⑨ 

 

A. Pelvis ⃝ B. Hilum 

C. Mediastinum ⃝ D. Fissure 

 

    X Y  

A Efferent arterioles Proximal convoluted tubule ⃝ 

B Afferent arterioles Proximal convoluted tubule ⃝ 

C Efferent arterioles Loop of Henle ⃝ 

D Afferent arterioles Loop of Henle ⃝ 

During human embryonic development, first site of RBC formation is: 

A. Yolk sac ⃝ B. Allantois ⃝ 
C. Notochord ⃝ D. Blastocyst ⃝ 
 

A. Diurnal animals ⃝ B. Nocturnal animals ⃝ 
C. Crepuscular animals ⃝ D. Circadian animals ⃝ 

The best way to prevent tetanus is to take: 

A. Antibiotic ⃝ B. Painkillers  ⃝ 
C. Vaccine ⃝ D. Sedatives ⃝ 
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xii. Nuclear power is one of the important sources of energy especially in developed 

countries. How nuclear power generation and management may be 

disadvantageous?              (3) 

     OR 
How positive and negative feedback interlinked with each other. Give one 

example.                                                                                                            (2+1) 

xiii. Given figure shows structures in human thorax. Identify parts labelled A, B and C 

and describe their roles.                     (1x3) 

     OR 

How concentration of urine is regulated by counter current multiplier?          (03) 

xiv. After kidney failure, dialysis is performed. The given figure shows how blood, 

fresh and used dialysis fluid move through a dialysis machine. The composition 

of the dialysis fluid changes as it passes through the dialysis machine. 

 

a. Redraw and complete the table using words “low”, “high”, “same” or 

“none” to show how concentration of each substance changes in the 

dialysis fluid and blood.              (2) 
 

 Concentration of substance in 

Substance Blood before 
Dialysis 

Fresh dialysis 
fluid 

Used Dialysis 
fluid 

Blood 
After 

Dialysis 
Glucose Low    

Salts High    

Urea High    

Toxin High    
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v. Define miscarriage and state its causes. Relate miscarriage with abortion. 

    OR 

 Describe the steps involved in gene amplification through polymerase chain 

reactions. 

vi. State the drawbacks in Lamarckism. 

    OR 

 Explain the role of microbes in household food processing, industrial 

production, sewage treatment and energy generation. 

vii. Differentiate between convergent and divergent evolution on the 

basis of inheritance of the homologous and analogous structures. 

     OR 

 Describe the transport of oxygen and carbon dioxide through blood. 

             viii. Explain the principal reproductive hormones of human male and explain 

their role in the maintenance and functioning of reproductive system. 

    OR      
Outline the major functions of the hormones of above mentioned glands and 

also relate the problems associated with the imbalance of these hormones. 

ix. Explain the Maxam / Gilbert procedure and the Sanger-Coulson method of 

DNA sequencing. 

      OR 

  Describe the mechanism of protein synthesis. 

x.   Explain the terms; polygenic and epistasis. 

      OR 

  Explain XX-XY mechanism of sex determination in Drosphila and mammals 

xi. Explain Erythroblastosis foetalis in the light of antigen-antibody reaction. 

Suggest measures to counter the problem of Erythroblastosis foetalis before it 

occurs. 

      OR 

 Describe the negative control of gene expression by repressor proteins. 

Describe the positive control of gene expression by activator proteins. 

xii.  State the problems of using nuclear power. 

      OR 

  Outline the concept of feedback mechanism of hormone.  

xiii. Describe the structural features and functions of the components of 

human respiratory system. 

      OR 

 Explain that concentration of urine is regulated by counter current and 

hormonal mechanisms. 

xv.  Explain in detail the mechanism and problems related to dialysis. 

     OR 

Critically analyze the inheritance of Haemophilia, colour blindness and 

muscular dystrophy. 

 

SECTION – C (Marks 26) 
 

Note: Attempt All questions.  

 

Q.3  Explain the sliding filaments model of muscle contraction. 

     OR 

 Name the factors responsible for the resting membrane potential of neuron. 

 

Q.4  Describe nitrogen cycle in detail. Define the terms of nitrogen-fixation, 

nitrification, de-nitrification and ammonification. 

    OR 
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v. Define miscarriage and state its causes. Relate miscarriage with abortion. 

    OR 

 Describe the steps involved in gene amplification through polymerase chain 

reactions. 

vi. State the drawbacks in Lamarckism. 

    OR 

 Explain the role of microbes in household food processing, industrial 

production, sewage treatment and energy generation. 

vii. Differentiate between convergent and divergent evolution on the 

basis of inheritance of the homologous and analogous structures. 

     OR 

 Describe the transport of oxygen and carbon dioxide through blood. 

             viii. Explain the principal reproductive hormones of human male and explain 

their role in the maintenance and functioning of reproductive system. 

    OR      
Outline the major functions of the hormones of above mentioned glands and 

also relate the problems associated with the imbalance of these hormones. 

ix. Explain the Maxam / Gilbert procedure and the Sanger-Coulson method of 

DNA sequencing. 

      OR 

  Describe the mechanism of protein synthesis. 

x.   Explain the terms; polygenic and epistasis. 

      OR 

  Explain XX-XY mechanism of sex determination in Drosphila and mammals 

xi. Explain Erythroblastosis foetalis in the light of antigen-antibody reaction. 

Suggest measures to counter the problem of Erythroblastosis foetalis before it 

occurs. 

      OR 

 Describe the negative control of gene expression by repressor proteins. 

Describe the positive control of gene expression by activator proteins. 

xii.  State the problems of using nuclear power. 

      OR 

  Outline the concept of feedback mechanism of hormone.  

xiii. Describe the structural features and functions of the components of 

human respiratory system. 

      OR 

 Explain that concentration of urine is regulated by counter current and 

hormonal mechanisms. 

xv.  Explain in detail the mechanism and problems related to dialysis. 

     OR 

Critically analyze the inheritance of Haemophilia, colour blindness and 

muscular dystrophy. 

 

SECTION – C (Marks 26) 
 

Note: Attempt All questions.  

 

Q.3  Explain the sliding filaments model of muscle contraction. 

     OR 

 Name the factors responsible for the resting membrane potential of neuron. 

 

Q.4  Describe nitrogen cycle in detail. Define the terms of nitrogen-fixation, 

nitrification, de-nitrification and ammonification. 

    OR 
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Federal Board HSSC-II Examination 

Biology Model Question Paper  
(Curriculum 2022-23) Inclusive Scheme of Studies 2024 

 

 
Section - A (Marks 17) 

 
Time Allowed: 25 minutes 

 
Section – A is compulsory. All 
parts of this section are to be 
answered on this page and 
handed over to the Centre 
Superintendent. 
Deleting/overwriting is not 
allowed. Do not use lead pencil. 

ROLL NUMBER  Version No. 
           

⓪ ⓪ ⓪ ⓪ ⓪ ⓪  ⓪ ⓪ ⓪ ⓪ 

① ① ① ① ① ①  ① ① ① ① 
② ② ② ② ② ②  ② ② ② ② 

③ ③ ③ ③ ③ ③  ③ ③ ③ ③ 

④ ④ ④ ④ ④ ④  ④ ④ ④ ④ 
⑤ ⑤ ⑤ ⑤ ⑤ ⑤  ⑤ ⑤ ⑤ ⑤ 
⑥ ⑥ ⑥ ⑥ ⑥ ⑥  ⑥ ⑥ ⑥ ⑥ 

⑦ ⑦ ⑦ ⑦ ⑦ ⑦  ⑦ ⑦ ⑦ ⑦ 
⑧ ⑧ ⑧ ⑧ ⑧ ⑧  ⑧ ⑧ ⑧ ⑧ 

⑨ ⑨ ⑨ ⑨ ⑨ ⑨  ⑨ ⑨ ⑨ ⑨ 

Candidate Sign. ____________    Invigilator Sign. ______________  

  

Q1. Fill the relevant bubble against each question. Each part carries one mark.  

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

(i)  

 The diagram below represents the 

human respiratory system. 

 
Which structures contain muscles 

that contract during inspiration?  

X only X and Y only Y and Z only  X, Y and Z ⃝ ⃝ ⃝ ⃝ 

(ii)  

When the outer temperature is higher than body temperature, which of the following adaptations is most 

likely to occur? 

 Constriction of blood vessels in skin Shivering Sweating 

A √ 

 

√ 

 

√ 

 

 

 

 

B √ 

 

× 

 

× 

 
C × 

 

√ 

 

× 

 
D × 

 

× 

 

√ 

  

⃝ ⃝ ⃝ ⃝ 

(iii)  
Which of the following is associated 

with muscle relaxation?  

Z-line move 

apart 

I band 

become 

shorten 

H-zone 

disappeared 

Length of 

sarcomere is 

reduced 

⃝ ⃝ ⃝ ⃝ 

(iv)  

Maintaining a resting membrane 

potential across the membrane 

requires energy from ATP. In which 

of the events ATPs are hydrolyzed?  

Movement of 

Na
+ 

ions into 

the neuron 

Movement of 

Na
+ 

ions out 

of the neuron 

Movement of 

K
+ 

ions out of 

the neuron 

Movement 

of Cl
- 
ions 

into the 

neuron 

⃝ ⃝ ⃝ ⃝ 

(v)  

In small intestines, the dipeptides are 

converted to amino acids by the 

enzyme:  

Aminopeptida

se 
Erypsin   Trypsin   

Enterokinas

e 
⃝ ⃝ ⃝ ⃝ 

(vi)  
Antiretroviral drugs differ from 

general antivirals as they:  

 

only treat 

bacterial 

infections 

specifically 

target 

retroviruses 

like HIV 

cure all viral 

infections 

permanently 

work only 

against 

influenza 

viruses 

⃝ ⃝ ⃝ ⃝ 

(vii)  
Which of the following events occur 

during ventricular systole?  

Contraction of 

atria  

Relaxation of 

ventricles  

Opening of 

AV valves  

Closing of 

AV valves 
⃝ ⃝ ⃝ ⃝ 

(viii)  

If you took a drug that inhibited the 

reabsorption of Na
+
 in the loop of 

Henle, you would:  

have an 

increased 

urine output 

have a 

decreased 

urine output 

have glucose 

in urine 

have access 

of Na+ in 

blood 

⃝ ⃝ ⃝ ⃝ 
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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)  

      (13X3= 39) 

S # Question Marks  Question Marks 

(i) Name any two types of urinary tract 

infections (UTI) based on site. Name 

any one bacterium involved in UTI. 

How can we prevent UTI?  

1+1+1 OR List three effects of smoking on the 

respiratory system.  

 

1+1+1 

(ii) Following is the diagram of human 

nephron, identify and write the role of 

parts X, Y and Z in this diagram?  

 

1+1+1 OR What is meant by respiratory surface, give 

two characteristics features of a good 

respiratory surface with reference to the 

human?  

1+2 

(iii) Identify the phenomenon shown in the 

following diagram: 

 
What changes occur in I-band, A-band, 

H-zone, and sarcomere length?  

1+2 OR Name the sites of production, storage and 

action of bile juice. Give the role of bile 

juice in digestion?  

1.5+1.

5 

(iv) Define the terms range and percentile in 

biostatistics with one example of each. 

  

 

1.5+1.5 OR What is represented by P wave, QRS 

complex and T wave in following graph. 

  

1+1+1 

(v) Enlist three applications of monoclonal 

antibodies compared to other drug 

classes.  

1+1+1 OR What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 

(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2
nd

 line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na
+
 and K

+
 ions across the 

neuron membrane:  

1+2 OR Give the names of substrates and products 

of the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 

FBISE model paper | Section C Q5 | 6 marks

 
 

 
a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) State any two thermoregulatory 

strategies in man for heat gain in cold 

stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

(xi) Name any one plasmid vector being 

used to transfer human insulin gene. 

Mention any two properties that should 

essentially be present in a plasmid 

vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in 

skin and give their specific role. 

1+1+1 

      
SECTION – C (Marks 24) 

Note: Attempt ALL questions. Marks of each question are given . 

Q. 3 Describe how climate changes impacts 

fauna (animals)  
6 OR Describe the steps of bone fracture repair 

with diagrams.  
4.5+1.5 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

3+2+1 OR What is pacemaker? Give application of 

artificial pacemaker. Explain how SA node, AV 

node and Purkinje fibers are important in 

coordinating different phases of heartbeat.  

1+1+4 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major 

percentage of carbon dioxide through blood 

from tissue bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a 

labeled diagram to show the process. 

4+2 
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(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2nd line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na+ and K+ ions across the 

neuron membrane:  

 
a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

1+2 OR Give the names of substrates and products of 

the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 OR Enlist any three natural factors causing 

climate change. Give the effect of anyone on 

climate change. 

1.5+1.

5 

(xi) Name any one plasmid vector being used 

to transfer human insulin gene. Mention 

any two properties that should essentially 

be present in a plasmid vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in skin 

and give their specific role. 

1+1+1 

(xiv) State any two thermoregulatory strategies 

in man for heat gain in cold stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

SECTION – C (Marks 26) 

Note: Attempt ALL questions. Marks of each question are given within brackets. 

Q. 3 Describe how climate change impacts fauna 

(animals)  
7 OR Describe the steps of bone fracture repair with 

diagrams.  
5+2 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

4+2+1 OR What is pacemaker? Give application of artificial 

pacemaker. Explain how SA node, AV node and 

Purkinje fibers are important in coordinating 

different phases of heartbeat.  

1+1+5 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major percentage 

of carbon dioxide through blood from tissue 

bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a labeled 

diagram to show the process. 

4+2 
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Section - A (Marks 17) 

 
Time Allowed: 25 minutes 

 
Section – A is compulsory. All 
parts of this section are to be 
answered on this page and 
handed over to the Centre 
Superintendent. 
Deleting/overwriting is not 
allowed. Do not use lead pencil. 

ROLL NUMBER  Version No. 
           

⓪ ⓪ ⓪ ⓪ ⓪ ⓪  ⓪ ⓪ ⓪ ⓪ 
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⑤ ⑤ ⑤ ⑤ ⑤ ⑤  ⑤ ⑤ ⑤ ⑤ 
⑥ ⑥ ⑥ ⑥ ⑥ ⑥  ⑥ ⑥ ⑥ ⑥ 

⑦ ⑦ ⑦ ⑦ ⑦ ⑦  ⑦ ⑦ ⑦ ⑦ 
⑧ ⑧ ⑧ ⑧ ⑧ ⑧  ⑧ ⑧ ⑧ ⑧ 

⑨ ⑨ ⑨ ⑨ ⑨ ⑨  ⑨ ⑨ ⑨ ⑨ 

Candidate Sign. ____________    Invigilator Sign. ______________  

  

Q1. Fill the relevant bubble against each question. Each part carries one mark.  

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

(i)  

 The diagram below represents the 

human respiratory system. 

 
Which structures contain muscles 

that contract during inspiration?  

X only X and Y only Y and Z only  X, Y and Z ⃝ ⃝ ⃝ ⃝ 

(ii)  

When the outer temperature is higher than body temperature, which of the following adaptations is most 

likely to occur? 

 Constriction of blood vessels in skin Shivering Sweating 

A √ 

 

√ 

 

√ 

 

 

 

 

B √ 

 

× 

 

× 

 
C × 

 

√ 

 

× 

 
D × 

 

× 

 

√ 

  

⃝ ⃝ ⃝ ⃝ 

(iii)  
Which of the following is associated 

with muscle relaxation?  

Z-line move 

apart 

I band 

become 

shorten 

H-zone 

disappeared 

Length of 

sarcomere is 

reduced 

⃝ ⃝ ⃝ ⃝ 

(iv)  

Maintaining a resting membrane 

potential across the membrane 

requires energy from ATP. In which 

of the events ATPs are hydrolyzed?  

Movement of 

Na
+ 

ions into 

the neuron 

Movement of 

Na
+ 

ions out 

of the neuron 

Movement of 

K
+ 

ions out of 

the neuron 

Movement 

of Cl
- 
ions 

into the 

neuron 

⃝ ⃝ ⃝ ⃝ 

(v)  

In small intestines, the dipeptides are 

converted to amino acids by the 

enzyme:  

Aminopeptida

se 
Erypsin   Trypsin   

Enterokinas

e 
⃝ ⃝ ⃝ ⃝ 

(vi)  
Antiretroviral drugs differ from 

general antivirals as they:  

 

only treat 

bacterial 

infections 

specifically 

target 

retroviruses 

like HIV 

cure all viral 

infections 

permanently 

work only 

against 

influenza 

viruses 

⃝ ⃝ ⃝ ⃝ 

(vii)  
Which of the following events occur 

during ventricular systole?  

Contraction of 

atria  

Relaxation of 

ventricles  

Opening of 

AV valves  

Closing of 

AV valves 
⃝ ⃝ ⃝ ⃝ 

(viii)  

If you took a drug that inhibited the 

reabsorption of Na
+
 in the loop of 

Henle, you would:  

have an 

increased 

urine output 

have a 

decreased 

urine output 

have glucose 

in urine 

have access 

of Na+ in 

blood 

⃝ ⃝ ⃝ ⃝ 
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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)  

      (13X3= 39) 

S # Question Marks  Question Marks 

(i) Name any two types of urinary tract 

infections (UTI) based on site. Name 

any one bacterium involved in UTI. 

How can we prevent UTI?  

1+1+1 OR List three effects of smoking on the 

respiratory system.  

 

1+1+1 

(ii) Following is the diagram of human 

nephron, identify and write the role of 

parts X, Y and Z in this diagram?  

 

1+1+1 OR What is meant by respiratory surface, give 

two characteristics features of a good 

respiratory surface with reference to the 

human?  

1+2 

(iii) Identify the phenomenon shown in the 

following diagram: 

 
What changes occur in I-band, A-band, 

H-zone, and sarcomere length?  

1+2 OR Name the sites of production, storage and 

action of bile juice. Give the role of bile 

juice in digestion?  

1.5+1.

5 

(iv) Define the terms range and percentile in 

biostatistics with one example of each. 

  

 

1.5+1.5 OR What is represented by P wave, QRS 

complex and T wave in following graph. 

  

1+1+1 

(v) Enlist three applications of monoclonal 

antibodies compared to other drug 

classes.  

1+1+1 OR What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 

(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2
nd

 line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na
+
 and K

+
 ions across the 

neuron membrane:  

1+2 OR Give the names of substrates and products 

of the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 
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Federal Board HSSC-II 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)  

      (13X3= 39) 

S # Question Marks  Question Marks 

(i) Name any two types of urinary tract 

infections (UTI) based on site. Name 

any one bacterium involved in UTI. 

How can we prevent UTI?  

1+1+1 OR List three effects of smoking on the 

respiratory system.  

 

1+1+1 

(ii) Following is the diagram of human 

nephron, identify and write the role of 

parts X, Y and Z in this diagram?  

 

1+1+1 OR What is meant by respiratory surface, give 

two characteristics features of a good 

respiratory surface with reference to the 

human?  

1+2 

(iii) Identify the phenomenon shown in the 

following diagram: 

 
What changes occur in I-band, A-band, 

H-zone, and sarcomere length?  

1+2 OR Name the sites of production, storage and 

action of bile juice. Give the role of bile 

juice in digestion?  

1.5+1.

5 

(iv) Define the terms range and percentile in 

biostatistics with one example of each. 

  

 

1.5+1.5 OR What is represented by P wave, QRS 

complex and T wave in following graph. 

  

1+1+1 

(v) Enlist three applications of monoclonal 

antibodies compared to other drug 

classes.  

1+1+1 OR What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 

(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2
nd

 line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na
+
 and K

+
 ions across the 

neuron membrane:  

1+2 OR Give the names of substrates and products 

of the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 
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a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) State any two thermoregulatory 

strategies in man for heat gain in cold 

stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

(xi) Name any one plasmid vector being 

used to transfer human insulin gene. 

Mention any two properties that should 

essentially be present in a plasmid 

vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in 

skin and give their specific role. 

1+1+1 

      
SECTION – C (Marks 24) 

Note: Attempt ALL questions. Marks of each question are given . 

Q. 3 Describe how climate changes impacts 

fauna (animals)  
6 OR Describe the steps of bone fracture repair 

with diagrams.  
4.5+1.5 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

3+2+1 OR What is pacemaker? Give application of 

artificial pacemaker. Explain how SA node, AV 

node and Purkinje fibers are important in 

coordinating different phases of heartbeat.  

1+1+4 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major 

percentage of carbon dioxide through blood 

from tissue bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a 

labeled diagram to show the process. 

4+2 
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Time Allowed: 25 minutes 

 
Section – A is compulsory. All 
parts of this section are to be 
answered on this page and 
handed over to the Centre 
Superintendent. 
Deleting/overwriting is not 
allowed. Do not use lead pencil. 
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Candidate Sign. ____________    Invigilator Sign. ______________  

  

Q1. Fill the relevant bubble against each question. Each part carries one mark.  

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

(i)  

 The diagram below represents the 

human respiratory system. 

 
Which structures contain muscles 

that contract during inspiration?  

X only X and Y only Y and Z only  X, Y and Z ⃝ ⃝ ⃝ ⃝ 

(ii)  

When the outer temperature is higher than body temperature, which of the following adaptations is most 

likely to occur? 

 Constriction of blood vessels in skin Shivering Sweating 

A √ 

 

√ 

 

√ 

 

 

 

 

B √ 

 

× 

 

× 

 
C × 

 

√ 

 

× 

 
D × 

 

× 

 

√ 

  

⃝ ⃝ ⃝ ⃝ 

(iii)  
Which of the following is associated 

with muscle relaxation?  

Z-line move 

apart 

I band 

become 

shorten 

H-zone 

disappeared 

Length of 

sarcomere is 

reduced 

⃝ ⃝ ⃝ ⃝ 

(iv)  

Maintaining a resting membrane 

potential across the membrane 

requires energy from ATP. In which 

of the events ATPs are hydrolyzed?  

Movement of 

Na
+ 

ions into 

the neuron 

Movement of 

Na
+ 

ions out 

of the neuron 

Movement of 

K
+ 

ions out of 

the neuron 

Movement 

of Cl
- 
ions 

into the 

neuron 

⃝ ⃝ ⃝ ⃝ 

(v)  

In small intestines, the dipeptides are 

converted to amino acids by the 

enzyme:  

Aminopeptida

se 
Erypsin   Trypsin   

Enterokinas

e 
⃝ ⃝ ⃝ ⃝ 

(vi)  
Antiretroviral drugs differ from 

general antivirals as they:  

 

only treat 

bacterial 

infections 

specifically 

target 

retroviruses 

like HIV 

cure all viral 

infections 

permanently 

work only 

against 

influenza 

viruses 

⃝ ⃝ ⃝ ⃝ 

(vii)  
Which of the following events occur 

during ventricular systole?  

Contraction of 

atria  

Relaxation of 

ventricles  

Opening of 

AV valves  

Closing of 

AV valves 
⃝ ⃝ ⃝ ⃝ 

(viii)  

If you took a drug that inhibited the 

reabsorption of Na
+
 in the loop of 

Henle, you would:  

have an 

increased 

urine output 

have a 

decreased 

urine output 

have glucose 

in urine 

have access 

of Na+ in 

blood 

⃝ ⃝ ⃝ ⃝ 

FBISE model paper | Section A Q1(xiii) | 1 mark

 
 

(ix)  

A person is injected with gamma 

globulin (antibodies) against hepatitis 

B. It is: 

Artificially 

acquired 

passive 

immunity 

Artificially 

acquired 

active 

immunity 

Naturally 

acquired 

active 

immunity 

Naturally 

acquired 

passive 

immunity 

⃝ ⃝ ⃝ ⃝ 

(x)  
Which one of the following is 

palindromic sequence?  
GATC GGTT CGAT  TTCC ⃝ ⃝ ⃝ ⃝ 

(xi)  
Which oceanic region is more 

susceptible to ocean acidification?  

Equatorial 

regions 

Arctic and 

Southern 

Oceans 

Subtropical 

regions 

Mediterrane

an Sea 
⃝ ⃝ ⃝ ⃝ 

(xii)  

Biological computers primarily differ 

from traditional electronic computers 

as they: 

use 

microchips, 

while 

electronic 

computers use 

proteins. 

use biological 

components 

like cells and 

proteins 

instead of 

electronic 

circuits. 

do not 

process 

information, 

while 

electronic 

computers do 

require 

electricity, 

whereas 

electronic 

computers 

do not 

⃝ ⃝ ⃝ ⃝ 

(xiii)  

The feature which describes 

tropomyosin is/are:  

I. globular protein  

II. thin thread-like structure 

III. wound around actin filament 

I only  III only II and III   I and III ⃝ ⃝ ⃝ ⃝ 

(xiv)  

Which one of the following 

recombinant DNA technology tools 

is incorrectly paired with its use? 

Restriction 

endonuclease

→ production 

of RFLP 

DNA ligase 

→ production 

of sticky ends 

fragments 

Reverse 

transcriptase 

→ production 

of cDNA 

PCR → 

Gene 

amplification 

⃝ ⃝ ⃝ ⃝ 

(xv)  

Which of the following best defines 

the mean of a data set in 

biostatistics?  

The middle 

value when 

data is 

arranged in 

ascending 

order 

The most 

frequently 

occurring 

value in a 

data set 

The sum of 

all values 

divided by 

the total 

number of 

values 

The 

difference 

between the 

highest and 

lowest 

values 

⃝ ⃝ ⃝ ⃝ 

(xvi)  

Which of the following is NOT 

mentioned as an example of 

biological molecules exhibiting 

structural homology?  

Lipid RNA Protein DNA ⃝ ⃝ ⃝ ⃝ 

(xvii)  

Identify the hormones X in the given 

diagram produced by pituitary 

glands.  

  

TSH ACTH STH MSH ⃝ ⃝ ⃝ ⃝ 
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Federal Board HSSC-II 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)  

      (13X3= 39) 

S # Question Marks  Question Marks 

(i) Name any two types of urinary tract 

infections (UTI) based on site. Name 

any one bacterium involved in UTI. 

How can we prevent UTI?  

1+1+1 OR List three effects of smoking on the 

respiratory system.  

 

1+1+1 

(ii) Following is the diagram of human 

nephron, identify and write the role of 

parts X, Y and Z in this diagram?  

 

1+1+1 OR What is meant by respiratory surface, give 

two characteristics features of a good 

respiratory surface with reference to the 

human?  

1+2 

(iii) Identify the phenomenon shown in the 

following diagram: 

 
What changes occur in I-band, A-band, 

H-zone, and sarcomere length?  

1+2 OR Name the sites of production, storage and 

action of bile juice. Give the role of bile 

juice in digestion?  

1.5+1.

5 

(iv) Define the terms range and percentile in 

biostatistics with one example of each. 

  

 

1.5+1.5 OR What is represented by P wave, QRS 

complex and T wave in following graph. 

  

1+1+1 

(v) Enlist three applications of monoclonal 

antibodies compared to other drug 

classes.  

1+1+1 OR What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 

(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2
nd

 line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na
+
 and K

+
 ions across the 

neuron membrane:  

1+2 OR Give the names of substrates and products 

of the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 

FBISE model paper | Section B Q1(vii) | 3 marks

 
 

Federal Board HSSC-II 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)  

      (13X3= 39) 

S # Question Marks  Question Marks 

(i) Name any two types of urinary tract 

infections (UTI) based on site. Name 

any one bacterium involved in UTI. 

How can we prevent UTI?  

1+1+1 OR List three effects of smoking on the 

respiratory system.  

 

1+1+1 

(ii) Following is the diagram of human 

nephron, identify and write the role of 

parts X, Y and Z in this diagram?  

 

1+1+1 OR What is meant by respiratory surface, give 

two characteristics features of a good 

respiratory surface with reference to the 

human?  

1+2 

(iii) Identify the phenomenon shown in the 

following diagram: 

 
What changes occur in I-band, A-band, 

H-zone, and sarcomere length?  

1+2 OR Name the sites of production, storage and 

action of bile juice. Give the role of bile 

juice in digestion?  

1.5+1.

5 

(iv) Define the terms range and percentile in 

biostatistics with one example of each. 

  

 

1.5+1.5 OR What is represented by P wave, QRS 

complex and T wave in following graph. 

  

1+1+1 

(v) Enlist three applications of monoclonal 

antibodies compared to other drug 

classes.  

1+1+1 OR What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 

(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2
nd

 line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na
+
 and K

+
 ions across the 

neuron membrane:  

1+2 OR Give the names of substrates and products 

of the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 

 
 

Federal Board HSSC-II 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)  

      (13X3= 39) 

S # Question Marks  Question Marks 

(i) Name any two types of urinary tract 

infections (UTI) based on site. Name 

any one bacterium involved in UTI. 

How can we prevent UTI?  

1+1+1 OR List three effects of smoking on the 

respiratory system.  

 

1+1+1 

(ii) Following is the diagram of human 

nephron, identify and write the role of 

parts X, Y and Z in this diagram?  

 

1+1+1 OR What is meant by respiratory surface, give 

two characteristics features of a good 

respiratory surface with reference to the 

human?  

1+2 

(iii) Identify the phenomenon shown in the 

following diagram: 

 
What changes occur in I-band, A-band, 

H-zone, and sarcomere length?  

1+2 OR Name the sites of production, storage and 

action of bile juice. Give the role of bile 

juice in digestion?  

1.5+1.

5 

(iv) Define the terms range and percentile in 

biostatistics with one example of each. 

  

 

1.5+1.5 OR What is represented by P wave, QRS 

complex and T wave in following graph. 

  

1+1+1 

(v) Enlist three applications of monoclonal 

antibodies compared to other drug 

classes.  

1+1+1 OR What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 

(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2
nd

 line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na
+
 and K

+
 ions across the 

neuron membrane:  

1+2 OR Give the names of substrates and products 

of the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 
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a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) State any two thermoregulatory 

strategies in man for heat gain in cold 

stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

(xi) Name any one plasmid vector being 

used to transfer human insulin gene. 

Mention any two properties that should 

essentially be present in a plasmid 

vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in 

skin and give their specific role. 

1+1+1 

      
SECTION – C (Marks 24) 

Note: Attempt ALL questions. Marks of each question are given . 

Q. 3 Describe how climate changes impacts 

fauna (animals)  
6 OR Describe the steps of bone fracture repair 

with diagrams.  
4.5+1.5 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

3+2+1 OR What is pacemaker? Give application of 

artificial pacemaker. Explain how SA node, AV 

node and Purkinje fibers are important in 

coordinating different phases of heartbeat.  

1+1+4 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major 

percentage of carbon dioxide through blood 

from tissue bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a 

labeled diagram to show the process. 

4+2 

 



Apollo | original FBISE source crops | 31

First Annual 2025 | Section C Q6 OR | 6 marks



Apollo | original FBISE source crops | 32

First Annual 2025 | Section C Q4 | 7 marks

Second Annual 2025 | Section A Q6 | 1 mark

Second Annual 2025 | Section A Q7 | 1 mark



Apollo | original FBISE source crops | 33

Second Annual 2025 | Section B Q2(v) OR | 3 marks

Second Annual 2025 | Section B Q2(vi) | 3 marks



Apollo | original FBISE source crops | 34

First Annual 2026 | Section B Q2(iii) OR | 3 marks

First Annual 2026 | Section B Q2(v) | 3 marks



Apollo | original FBISE source crops | 35

First Annual 2026 | Section B Q2(vii) | 3 marks

First Annual 2026 | Section C Q3 OR | 7 marks



Apollo | original FBISE source crops | 36

First Annual 2026 | Section A Q5 | 1 mark

First Annual 2026 | Section A Q15 | 1 mark

First Annual 2026 | Section B Q2(iii) | 3 marks

First Annual 2026 | Section B Q2(v) OR | 3 marks



Apollo | original FBISE source crops | 37

First Annual 2026 | Section B Q2(vii) | 3 marks

FBISE model paper | Section B Q1(v) OR | 3 marks

 
 

Federal Board HSSC-II Examination 

Model Question Paper Biology  

(Curriculum 2022-2023) Scheme of Studies 2006 

Time allowed: 2.35 hours Total Marks: 68 

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 42)  

 14 3 42   

S # Question Marks  Question Marks 

(i) Name any two types of urinary tract 

infections (UTI) based on site. Name any 

one bacterium involved in UTI. How can 

we prevent UTI?  

1+1+1 OR List three effects of smoking on the 

respiratory system.  

 

1+1+1 

(ii) Following is the diagram of human 

nephron, identify and write the role of 

parts X, Y and Z in this diagram?  

 

1+1+1 OR What is meant by respiratory surface, give 

two characteristics features of a good 

respiratory surface with reference to the 

human?  

1+2 

(iii) Identify the phenomenon shown in the 

following diagram: 

 
What changes occur in I-band, A-band, 

H-zone, and sarcomere length?  

1+2 OR Name the sites of production, storage and 

action of bile juice. Give the role of bile 

juice in digestion?  

1.5+1.

5 

(iv) Define the terms range and percentile in 

biostatistics with one example of each. 

  

 

1.5+1.5 OR What is represented by P wave, QRS 

complex and T wave in following graph. 

  

1+1+1 

(v) Enlist three applications of monoclonal 

antibodies compared to other drug 

classes.  

1+1+1 OR a) How are Ca++ released into the muscle 

cell? 

b) From where is Ca++ released at the time of 

muscle contraction?  

c) How do Ca++ play the role in skeletal 

muscle contraction?  

1+1+1 

 
 

Federal Board HSSC-II Examination 

Model Question Paper Biology  

(Curriculum 2022-2023) Scheme of Studies 2006 

Time allowed: 2.35 hours Total Marks: 68 

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 42)  

 14 3 42   

S # Question Marks  Question Marks 

(i) Name any two types of urinary tract 

infections (UTI) based on site. Name any 

one bacterium involved in UTI. How can 

we prevent UTI?  

1+1+1 OR List three effects of smoking on the 

respiratory system.  

 

1+1+1 

(ii) Following is the diagram of human 

nephron, identify and write the role of 

parts X, Y and Z in this diagram?  

 

1+1+1 OR What is meant by respiratory surface, give 

two characteristics features of a good 

respiratory surface with reference to the 

human?  

1+2 

(iii) Identify the phenomenon shown in the 

following diagram: 

 
What changes occur in I-band, A-band, 

H-zone, and sarcomere length?  

1+2 OR Name the sites of production, storage and 

action of bile juice. Give the role of bile 

juice in digestion?  

1.5+1.

5 

(iv) Define the terms range and percentile in 

biostatistics with one example of each. 

  

 

1.5+1.5 OR What is represented by P wave, QRS 

complex and T wave in following graph. 

  

1+1+1 

(v) Enlist three applications of monoclonal 

antibodies compared to other drug 

classes.  

1+1+1 OR a) How are Ca++ released into the muscle 

cell? 

b) From where is Ca++ released at the time of 

muscle contraction?  

c) How do Ca++ play the role in skeletal 

muscle contraction?  

1+1+1 

 
 

Federal Board HSSC-II Examination 

Model Question Paper Biology  

(Curriculum 2022-2023) Scheme of Studies 2006 

Time allowed: 2.35 hours Total Marks: 68 

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 42)  

 14 3 42   

S # Question Marks  Question Marks 

(i) Name any two types of urinary tract 

infections (UTI) based on site. Name any 

one bacterium involved in UTI. How can 

we prevent UTI?  

1+1+1 OR List three effects of smoking on the 

respiratory system.  

 

1+1+1 

(ii) Following is the diagram of human 

nephron, identify and write the role of 

parts X, Y and Z in this diagram?  

 

1+1+1 OR What is meant by respiratory surface, give 

two characteristics features of a good 

respiratory surface with reference to the 

human?  

1+2 

(iii) Identify the phenomenon shown in the 

following diagram: 

 
What changes occur in I-band, A-band, 

H-zone, and sarcomere length?  

1+2 OR Name the sites of production, storage and 

action of bile juice. Give the role of bile 

juice in digestion?  

1.5+1.

5 

(iv) Define the terms range and percentile in 

biostatistics with one example of each. 

  

 

1.5+1.5 OR What is represented by P wave, QRS 

complex and T wave in following graph. 

  

1+1+1 

(v) Enlist three applications of monoclonal 

antibodies compared to other drug 

classes.  

1+1+1 OR a) How are Ca++ released into the muscle 

cell? 

b) From where is Ca++ released at the time of 

muscle contraction?  

c) How do Ca++ play the role in skeletal 

muscle contraction?  

1+1+1 
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(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2nd line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na+ and K+ ions across the 

neuron membrane:  

 
a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

1+2 OR Give the names of substrates and products of 

the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 OR Enlist any three natural factors causing 

climate change. Give the effect of anyone on 

climate change. 

1.5+1.

5 

(xi) Name any one plasmid vector being used 

to transfer human insulin gene. Mention 

any two properties that should essentially 

be present in a plasmid vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in skin 

and give their specific role. 

1+1+1 

(xiv) State any two thermoregulatory strategies 

in man for heat gain in cold stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

SECTION – C (Marks 26) 

Note: Attempt ALL questions. Marks of each question are given within brackets. 

Q. 3 Describe how climate change impacts fauna 

(animals)  
7 OR Describe the steps of bone fracture repair with 

diagrams.  
5+2 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

4+2+1 OR What is pacemaker? Give application of artificial 

pacemaker. Explain how SA node, AV node and 

Purkinje fibers are important in coordinating 

different phases of heartbeat.  

1+1+5 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major percentage 

of carbon dioxide through blood from tissue 

bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a labeled 

diagram to show the process. 

4+2 
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7. The ability to remove wrong nucleotides if it is added mistakenly is called: 

 

 
8. 

 

 

 

9. Autonomic functions of body such as heartbeat, blood pressure and respiration 

are controlled by: 

A. Cerebellum ⃝ B. Pons ⃝ 
C. Medulla ⃝ D. Thalamus ⃝ 

10. Which tRNA can bind at mRNA codon UGA? 

A. tRNA with anticodon ACU ⃝ B. tRNA with anticodon ACT 

B. tRNA with anticodon TGA ⃝ D. tRNA with anticodon TCU 

11. The given diagram shows a simple reflex arc. Which labelled part has neuron 

cell bodies and non-myelinated parts of nerve fibre? 
 

12. Which one is NOT related to insulin? 

A. It promotes glycogenosis.    ⃝ 
B. It inhibits gluconeo genesis.    ⃝ 
C. It’s under secretion causes glycosuria.  ⃝ 
D. It’s under secretion causes hypoglycemia.  ⃝ 

13. I. Globular proteins 

II. Thin thread-like structures 

III. Wound around actin filaments 

The feature(s) which describes tropomyosin is/are: 

A. I only ⃝ B. III only ⃝ 
C. II and III ⃝ D. I and III ⃝ 

14. Which one of the following recombinant DNA technology tool is 

incorrectly paired with its use? 

A. Restriction endonuclease --------- production of RFLP 

B. DNA ligase ------------ production of sticky endsinrestriction fragments 

C. Reverse transcriptase ------------- production of cDNA 

D. PCR --------------------------------- gene amplification 

15. What are phenotypes of parents of a colour blind son and non-carrier 

daughter with normal colour vision? 

 

⃝ 

⃝ 

⃝ 

⃝ 
 

Page 2 of 3  

 

 Father Mother 

A. Carrier Normal 

B. Colour blind Carrier 

C. Normal Carrier 

D. Normal Colour blind 

 

A. Degeneracy ⃝ B. Splicing          ⃝ 
C. Proofreading ⃝ D. Primo some ⃝ 

Secondary sewage treatment is mainly due to: 

A. Mechanical processes ⃝ B. Biological processes ⃝ 
C. Physical processes ⃝ D. Chemical processes ⃝ 
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Federal Board HSSC-II 

Examination Biology Model 

Question Paper (Curriculum 2006) 
 

Time allowed: 2:35hours          Total Marks: 68 
 

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 42) 
Q.2 Attempt all parts from the following. All parts carry equal marks.          (14x3=42) 

 

i. What are osmo regulators? How do they adapt in fresh water? Give example. 

                        (1+1.5+0.5) 

      OR 

Name cranial and facial bones with paired and unpaired classification.    (1.5+1.5) 

ii. Name any three types of mechanoreceptors in skin with their specific stimuli.              

                                                                                                                      (1+1+1) 

      OR 

Briefly explain the structure of intervertebral disc.              (3) 

iii. Name any three types of hormones on the basis of their chemical nature with one 

example of each.               (1+1+1) 

     OR 

What are the characteristics(symptoms) of different types of hypothyroidism? 

                (1.5+1.5) 

iv. Define latent learning and explain with example.               (1+2) 

     OR 

Define inhibitory and excitatory neurotransmitters with example.           (1.5+1.5) 

v. Define miscarriage? What are the possible causes of miscarriage?                (1+2) 

      OR 

Outline the different steps of PCR.                                                                (3) 

vi. What are the drawbacks of Lamarckism that lead to rejection of this theory of 

evolution?                                    (3) 

      OR 

Elaborate the role of microbes with energy production.                                      (3) 

vii. Differentiate between convergent and divergent evolution with example.      (2+1) 

     OR 

Describe Hamburger phenomenon.           (3) 

viii. Draw a flow sheet showing the hormonal control of male reproductive system.(3) 

     OR 

Discuss the role of parathyroid gland in regulating calcium level in body.      (3) 

 

ix. Why is Sanger’s method of gene sequencing called chain termination method?  (3) 

      OR 

How initiation of polypeptide chain occurs during protein synthesis?          (1+1+1) 

x. How does dominance differ from epistasis? Clarify by giving example.    (1+2) 

                                                  OR 

Write about XX-XY mechanism of sex determination. Give two example      (2+1) 

xi. Explain erythroblastosis foetalis. Give its prevention and management.      (1+1+1) 

     OR 
Gene expression is a strictly regulated process. How is gene expression regulated 

positively or negatively?                          (1.5+1.5) 

 
 

 
 

FBISE model paper | Section B Q2(ii) OR | 3 marks

Federal Board HSSC-II 

Examination Biology Model 

Question Paper (Curriculum 2006) 
 

Time allowed: 2:35hours          Total Marks: 68 
 

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 42) 
Q.2 Attempt all parts from the following. All parts carry equal marks.          (14x3=42) 

 

i. What are osmo regulators? How do they adapt in fresh water? Give example. 

                        (1+1.5+0.5) 

      OR 

Name cranial and facial bones with paired and unpaired classification.    (1.5+1.5) 

ii. Name any three types of mechanoreceptors in skin with their specific stimuli.              

                                                                                                                      (1+1+1) 

      OR 

Briefly explain the structure of intervertebral disc.              (3) 

iii. Name any three types of hormones on the basis of their chemical nature with one 

example of each.               (1+1+1) 

     OR 

What are the characteristics(symptoms) of different types of hypothyroidism? 

                (1.5+1.5) 

iv. Define latent learning and explain with example.               (1+2) 

     OR 

Define inhibitory and excitatory neurotransmitters with example.           (1.5+1.5) 

v. Define miscarriage? What are the possible causes of miscarriage?                (1+2) 

      OR 

Outline the different steps of PCR.                                                                (3) 

vi. What are the drawbacks of Lamarckism that lead to rejection of this theory of 

evolution?                                    (3) 

      OR 

Elaborate the role of microbes with energy production.                                      (3) 

vii. Differentiate between convergent and divergent evolution with example.      (2+1) 

     OR 

Describe Hamburger phenomenon.           (3) 

viii. Draw a flow sheet showing the hormonal control of male reproductive system.(3) 

     OR 

Discuss the role of parathyroid gland in regulating calcium level in body.      (3) 

 

ix. Why is Sanger’s method of gene sequencing called chain termination method?  (3) 

      OR 

How initiation of polypeptide chain occurs during protein synthesis?          (1+1+1) 

x. How does dominance differ from epistasis? Clarify by giving example.    (1+2) 

                                                  OR 

Write about XX-XY mechanism of sex determination. Give two example      (2+1) 

xi. Explain erythroblastosis foetalis. Give its prevention and management.      (1+1+1) 

     OR 
Gene expression is a strictly regulated process. How is gene expression regulated 

positively or negatively?                          (1.5+1.5) 
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b. Why is the blood pump used during dialysis?   (1) 

     OR 

The given figure shows the in heritance of Duchene muscular dystrophy, which 

is X-linked recessive disorder. 

 

 
Describewhygrand-

daughter“H”ofperson“A”isaffectedwiththisdisorderwhereasgrand-daughter “J” of 

the same person “A” is normal?                                                          (3) 
 

SECTION – C(Marks 26) 
Note: Attempt all questions. Marks of each question are given within brackets.  

 

Q.3 Describe and sketch sliding filament model of a skeletal muscle fibre.                (4+2) 

              OR 

 What are the factors involved in the establishment and maintenance of resting 

 membrane potential in a neuron? Show diagrammatically as well.                        (4+2) 

 

Q.4 Draw and describe different steps of Nitrogen Cycle in detail.                              (3+4) 

      OR 

 Given figure is a flow diagram showing how insulin is produced using genetic 

 engineering. 

i. Define and describe the steps involved in recombinant DNA technology.  (3) 

ii. At which step/s restriction endonuclease enzyme was used in this process? 

Why is this enzyme named so?                                                                  (1.5) 

iii. Complete Table as completed in first row.    (2.5) 
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iv. Complete the following table.          

Blood Group 
Phenotype 

Genotype Antigen on 
RBCs 

Antibody present in 
blood plasma 

 

A    (1) 

B    (1) 

AB    (1) 

O    (1) 

 

v.   Which blood group is considered as universal donor and why?     (1) 

 

SECTION B 

Q2.  (i)   Identify labelled bones from following diagram.      (2) 

 

A:____________  B:____________ 

C:____________  D:____________ 

(ii).   Identify the parts labelled A & B of the reproductive system of Frog.   (1) 

       A:____________  B:____________ 

 

(iii). Give function of part labelled C in above diagram (given in part ii).   (1) 

____________________________________________________________________ 

____________________________________________________________________ 

 



APOLLO

Thermoregulation, homeostasis

Domain R: Human Physiology
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Federal Board HSSC-II Examination 

Biology Model Question Paper  
(Curriculum 2022-23) Inclusive Scheme of Studies 2024 

 

 
Section - A (Marks 17) 

 
Time Allowed: 25 minutes 

 
Section – A is compulsory. All 
parts of this section are to be 
answered on this page and 
handed over to the Centre 
Superintendent. 
Deleting/overwriting is not 
allowed. Do not use lead pencil. 

ROLL NUMBER  Version No. 
           

⓪ ⓪ ⓪ ⓪ ⓪ ⓪  ⓪ ⓪ ⓪ ⓪ 

① ① ① ① ① ①  ① ① ① ① 
② ② ② ② ② ②  ② ② ② ② 

③ ③ ③ ③ ③ ③  ③ ③ ③ ③ 

④ ④ ④ ④ ④ ④  ④ ④ ④ ④ 
⑤ ⑤ ⑤ ⑤ ⑤ ⑤  ⑤ ⑤ ⑤ ⑤ 
⑥ ⑥ ⑥ ⑥ ⑥ ⑥  ⑥ ⑥ ⑥ ⑥ 

⑦ ⑦ ⑦ ⑦ ⑦ ⑦  ⑦ ⑦ ⑦ ⑦ 
⑧ ⑧ ⑧ ⑧ ⑧ ⑧  ⑧ ⑧ ⑧ ⑧ 

⑨ ⑨ ⑨ ⑨ ⑨ ⑨  ⑨ ⑨ ⑨ ⑨ 

Candidate Sign. ____________    Invigilator Sign. ______________  

  

Q1. Fill the relevant bubble against each question. Each part carries one mark.  

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

(i)  

 The diagram below represents the 

human respiratory system. 

 
Which structures contain muscles 

that contract during inspiration?  

X only X and Y only Y and Z only  X, Y and Z ⃝ ⃝ ⃝ ⃝ 

(ii)  

When the outer temperature is higher than body temperature, which of the following adaptations is most 

likely to occur? 

 Constriction of blood vessels in skin Shivering Sweating 

A √ 

 

√ 

 

√ 

 

 

 

 

B √ 

 

× 

 

× 

 
C × 

 

√ 

 

× 

 
D × 

 

× 

 

√ 

  

⃝ ⃝ ⃝ ⃝ 

(iii)  
Which of the following is associated 

with muscle relaxation?  

Z-line move 

apart 

I band 

become 

shorten 

H-zone 

disappeared 

Length of 

sarcomere is 

reduced 

⃝ ⃝ ⃝ ⃝ 

(iv)  

Maintaining a resting membrane 

potential across the membrane 

requires energy from ATP. In which 

of the events ATPs are hydrolyzed?  

Movement of 

Na
+ 

ions into 

the neuron 

Movement of 

Na
+ 

ions out 

of the neuron 

Movement of 

K
+ 

ions out of 

the neuron 

Movement 

of Cl
- 
ions 

into the 

neuron 

⃝ ⃝ ⃝ ⃝ 

(v)  

In small intestines, the dipeptides are 

converted to amino acids by the 

enzyme:  

Aminopeptida

se 
Erypsin   Trypsin   

Enterokinas

e 
⃝ ⃝ ⃝ ⃝ 

(vi)  
Antiretroviral drugs differ from 

general antivirals as they:  

 

only treat 

bacterial 

infections 

specifically 

target 

retroviruses 

like HIV 

cure all viral 

infections 

permanently 

work only 

against 

influenza 

viruses 

⃝ ⃝ ⃝ ⃝ 

(vii)  
Which of the following events occur 

during ventricular systole?  

Contraction of 

atria  

Relaxation of 

ventricles  

Opening of 

AV valves  

Closing of 

AV valves 
⃝ ⃝ ⃝ ⃝ 

(viii)  

If you took a drug that inhibited the 

reabsorption of Na
+
 in the loop of 

Henle, you would:  

have an 

increased 

urine output 

have a 

decreased 

urine output 

have glucose 

in urine 

have access 

of Na+ in 

blood 

⃝ ⃝ ⃝ ⃝ 

FBISE model paper | Section B Q2(ix) OR | 3 marks

 
 

 
a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) State any two thermoregulatory 

strategies in man for heat gain in cold 

stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

(xi) Name any one plasmid vector being 

used to transfer human insulin gene. 

Mention any two properties that should 

essentially be present in a plasmid 

vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in 

skin and give their specific role. 

1+1+1 

      
SECTION – C (Marks 24) 

Note: Attempt ALL questions. Marks of each question are given . 

Q. 3 Describe how climate changes impacts 

fauna (animals)  
6 OR Describe the steps of bone fracture repair 

with diagrams.  
4.5+1.5 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

3+2+1 OR What is pacemaker? Give application of 

artificial pacemaker. Explain how SA node, AV 

node and Purkinje fibers are important in 

coordinating different phases of heartbeat.  

1+1+4 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major 

percentage of carbon dioxide through blood 

from tissue bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a 

labeled diagram to show the process. 

4+2 
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a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) State any two thermoregulatory 

strategies in man for heat gain in cold 

stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

(xi) Name any one plasmid vector being 

used to transfer human insulin gene. 

Mention any two properties that should 

essentially be present in a plasmid 

vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in 

skin and give their specific role. 

1+1+1 

      
SECTION – C (Marks 24) 

Note: Attempt ALL questions. Marks of each question are given . 

Q. 3 Describe how climate changes impacts 

fauna (animals)  
6 OR Describe the steps of bone fracture repair 

with diagrams.  
4.5+1.5 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

3+2+1 OR What is pacemaker? Give application of 

artificial pacemaker. Explain how SA node, AV 

node and Purkinje fibers are important in 

coordinating different phases of heartbeat.  

1+1+4 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major 

percentage of carbon dioxide through blood 

from tissue bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a 

labeled diagram to show the process. 

4+2 

 

First Annual 2025 | Section B Q2(i) | 3 marks



Apollo | original FBISE source crops | 46

First Annual 2025 | Section B Q2(ii) | 3 marks

First Annual 2025 | Section B Q2(i) | 3 marks



Apollo | original FBISE source crops | 47

Second Annual 2025 | Section B Q2(i) OR | 3 marks
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Federal Board HSSC-II 

Examination Biology Model 

Question Paper (Curriculum 2006) 
 

Time allowed: 2:35hours          Total Marks: 68 
 

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 42) 
Q.2 Attempt all parts from the following. All parts carry equal marks.          (14x3=42) 

 

i. What are osmo regulators? How do they adapt in fresh water? Give example. 

                        (1+1.5+0.5) 

      OR 

Name cranial and facial bones with paired and unpaired classification.    (1.5+1.5) 

ii. Name any three types of mechanoreceptors in skin with their specific stimuli.              

                                                                                                                      (1+1+1) 

      OR 

Briefly explain the structure of intervertebral disc.              (3) 

iii. Name any three types of hormones on the basis of their chemical nature with one 

example of each.               (1+1+1) 

     OR 

What are the characteristics(symptoms) of different types of hypothyroidism? 

                (1.5+1.5) 

iv. Define latent learning and explain with example.               (1+2) 

     OR 

Define inhibitory and excitatory neurotransmitters with example.           (1.5+1.5) 

v. Define miscarriage? What are the possible causes of miscarriage?                (1+2) 

      OR 

Outline the different steps of PCR.                                                                (3) 

vi. What are the drawbacks of Lamarckism that lead to rejection of this theory of 

evolution?                                    (3) 

      OR 

Elaborate the role of microbes with energy production.                                      (3) 

vii. Differentiate between convergent and divergent evolution with example.      (2+1) 

     OR 

Describe Hamburger phenomenon.           (3) 

viii. Draw a flow sheet showing the hormonal control of male reproductive system.(3) 

     OR 

Discuss the role of parathyroid gland in regulating calcium level in body.      (3) 

 

ix. Why is Sanger’s method of gene sequencing called chain termination method?  (3) 

      OR 

How initiation of polypeptide chain occurs during protein synthesis?          (1+1+1) 

x. How does dominance differ from epistasis? Clarify by giving example.    (1+2) 

                                                  OR 

Write about XX-XY mechanism of sex determination. Give two example      (2+1) 

xi. Explain erythroblastosis foetalis. Give its prevention and management.      (1+1+1) 

     OR 
Gene expression is a strictly regulated process. How is gene expression regulated 

positively or negatively?                          (1.5+1.5) 

 
 

 
 



APOLLO

Pharmacological drugs

Domain T: Pharmacological drugs
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Federal Board HSSC-II Examination 

Biology Model Question Paper  
(Curriculum 2022-23) Inclusive Scheme of Studies 2024 

 

 
Section - A (Marks 17) 

 
Time Allowed: 25 minutes 

 
Section – A is compulsory. All 
parts of this section are to be 
answered on this page and 
handed over to the Centre 
Superintendent. 
Deleting/overwriting is not 
allowed. Do not use lead pencil. 

ROLL NUMBER  Version No. 
           

⓪ ⓪ ⓪ ⓪ ⓪ ⓪  ⓪ ⓪ ⓪ ⓪ 

① ① ① ① ① ①  ① ① ① ① 
② ② ② ② ② ②  ② ② ② ② 

③ ③ ③ ③ ③ ③  ③ ③ ③ ③ 

④ ④ ④ ④ ④ ④  ④ ④ ④ ④ 
⑤ ⑤ ⑤ ⑤ ⑤ ⑤  ⑤ ⑤ ⑤ ⑤ 
⑥ ⑥ ⑥ ⑥ ⑥ ⑥  ⑥ ⑥ ⑥ ⑥ 

⑦ ⑦ ⑦ ⑦ ⑦ ⑦  ⑦ ⑦ ⑦ ⑦ 
⑧ ⑧ ⑧ ⑧ ⑧ ⑧  ⑧ ⑧ ⑧ ⑧ 

⑨ ⑨ ⑨ ⑨ ⑨ ⑨  ⑨ ⑨ ⑨ ⑨ 

Candidate Sign. ____________    Invigilator Sign. ______________  

  

Q1. Fill the relevant bubble against each question. Each part carries one mark.  

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

(i)  

 The diagram below represents the 

human respiratory system. 

 
Which structures contain muscles 

that contract during inspiration?  

X only X and Y only Y and Z only  X, Y and Z ⃝ ⃝ ⃝ ⃝ 

(ii)  

When the outer temperature is higher than body temperature, which of the following adaptations is most 

likely to occur? 

 Constriction of blood vessels in skin Shivering Sweating 

A √ 

 

√ 

 

√ 

 

 

 

 

B √ 

 

× 

 

× 

 
C × 

 

√ 

 

× 

 
D × 

 

× 

 

√ 

  

⃝ ⃝ ⃝ ⃝ 

(iii)  
Which of the following is associated 

with muscle relaxation?  

Z-line move 

apart 

I band 

become 

shorten 

H-zone 

disappeared 

Length of 

sarcomere is 

reduced 

⃝ ⃝ ⃝ ⃝ 

(iv)  

Maintaining a resting membrane 

potential across the membrane 

requires energy from ATP. In which 

of the events ATPs are hydrolyzed?  

Movement of 

Na
+ 

ions into 

the neuron 

Movement of 

Na
+ 

ions out 

of the neuron 

Movement of 

K
+ 

ions out of 

the neuron 

Movement 

of Cl
- 
ions 

into the 

neuron 

⃝ ⃝ ⃝ ⃝ 

(v)  

In small intestines, the dipeptides are 

converted to amino acids by the 

enzyme:  

Aminopeptida

se 
Erypsin   Trypsin   

Enterokinas

e 
⃝ ⃝ ⃝ ⃝ 

(vi)  
Antiretroviral drugs differ from 

general antivirals as they:  

 

only treat 

bacterial 

infections 

specifically 

target 

retroviruses 

like HIV 

cure all viral 

infections 

permanently 

work only 

against 

influenza 

viruses 

⃝ ⃝ ⃝ ⃝ 

(vii)  
Which of the following events occur 

during ventricular systole?  

Contraction of 

atria  

Relaxation of 

ventricles  

Opening of 

AV valves  

Closing of 

AV valves 
⃝ ⃝ ⃝ ⃝ 

(viii)  

If you took a drug that inhibited the 

reabsorption of Na
+
 in the loop of 

Henle, you would:  

have an 

increased 

urine output 

have a 

decreased 

urine output 

have glucose 

in urine 

have access 

of Na+ in 

blood 

⃝ ⃝ ⃝ ⃝ 
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Federal Board HSSC-II 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)  

      (13X3= 39) 

S # Question Marks  Question Marks 

(i) Name any two types of urinary tract 

infections (UTI) based on site. Name 

any one bacterium involved in UTI. 

How can we prevent UTI?  

1+1+1 OR List three effects of smoking on the 

respiratory system.  

 

1+1+1 

(ii) Following is the diagram of human 

nephron, identify and write the role of 

parts X, Y and Z in this diagram?  

 

1+1+1 OR What is meant by respiratory surface, give 

two characteristics features of a good 

respiratory surface with reference to the 

human?  

1+2 

(iii) Identify the phenomenon shown in the 

following diagram: 

 
What changes occur in I-band, A-band, 

H-zone, and sarcomere length?  

1+2 OR Name the sites of production, storage and 

action of bile juice. Give the role of bile 

juice in digestion?  

1.5+1.

5 

(iv) Define the terms range and percentile in 

biostatistics with one example of each. 

  

 

1.5+1.5 OR What is represented by P wave, QRS 

complex and T wave in following graph. 

  

1+1+1 

(v) Enlist three applications of monoclonal 

antibodies compared to other drug 

classes.  

1+1+1 OR What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 

(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2
nd

 line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na
+
 and K

+
 ions across the 

neuron membrane:  

1+2 OR Give the names of substrates and products 

of the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 

FBISE model paper | Section B Q1(v) OR | 3 marks

 
 

Federal Board HSSC-II 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)  

      (13X3= 39) 

S # Question Marks  Question Marks 

(i) Name any two types of urinary tract 

infections (UTI) based on site. Name 

any one bacterium involved in UTI. 

How can we prevent UTI?  

1+1+1 OR List three effects of smoking on the 

respiratory system.  

 

1+1+1 

(ii) Following is the diagram of human 

nephron, identify and write the role of 

parts X, Y and Z in this diagram?  

 

1+1+1 OR What is meant by respiratory surface, give 

two characteristics features of a good 

respiratory surface with reference to the 

human?  

1+2 

(iii) Identify the phenomenon shown in the 

following diagram: 

 
What changes occur in I-band, A-band, 

H-zone, and sarcomere length?  

1+2 OR Name the sites of production, storage and 

action of bile juice. Give the role of bile 

juice in digestion?  

1.5+1.

5 

(iv) Define the terms range and percentile in 

biostatistics with one example of each. 

  

 

1.5+1.5 OR What is represented by P wave, QRS 

complex and T wave in following graph. 

  

1+1+1 

(v) Enlist three applications of monoclonal 

antibodies compared to other drug 

classes.  

1+1+1 OR What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 

(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2
nd

 line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na
+
 and K

+
 ions across the 

neuron membrane:  

1+2 OR Give the names of substrates and products 

of the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 
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a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) State any two thermoregulatory 

strategies in man for heat gain in cold 

stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

(xi) Name any one plasmid vector being 

used to transfer human insulin gene. 

Mention any two properties that should 

essentially be present in a plasmid 

vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in 

skin and give their specific role. 

1+1+1 

      
SECTION – C (Marks 24) 

Note: Attempt ALL questions. Marks of each question are given . 

Q. 3 Describe how climate changes impacts 

fauna (animals)  
6 OR Describe the steps of bone fracture repair 

with diagrams.  
4.5+1.5 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

3+2+1 OR What is pacemaker? Give application of 

artificial pacemaker. Explain how SA node, AV 

node and Purkinje fibers are important in 

coordinating different phases of heartbeat.  

1+1+4 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major 

percentage of carbon dioxide through blood 

from tissue bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a 

labeled diagram to show the process. 

4+2 
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(ix)  

A person is injected with gamma 

globulin (antibodies) against hepatitis 

B. It is: 

Artificially 

acquired 

passive 

immunity 

Artificially 

acquired 

active 

immunity 

Naturally 

acquired 

active 

immunity 

Naturally 

acquired 

passive 

immunity 

⃝ ⃝ ⃝ ⃝ 

(x)  
Which one of the following is 

palindromic sequence?  
GATC GGTT CGAT  TTCC ⃝ ⃝ ⃝ ⃝ 

(xi)  
Which oceanic region is more 

susceptible to ocean acidification?  

Equatorial 

regions 

Arctic and 

Southern 

Oceans 

Subtropical 

regions 

Mediterrane

an Sea 
⃝ ⃝ ⃝ ⃝ 

(xii)  

Biological computers primarily differ 

from traditional electronic computers 

as they: 

use 

microchips, 

while 

electronic 

computers use 

proteins. 

use biological 

components 

like cells and 

proteins 

instead of 

electronic 

circuits. 

do not 

process 

information, 

while 

electronic 

computers do 

require 

electricity, 

whereas 

electronic 

computers 

do not 

⃝ ⃝ ⃝ ⃝ 

(xiii)  

The feature which describes 

tropomyosin is/are:  

I. globular protein  

II. thin thread-like structure 

III. wound around actin filament 

I only  III only II and III   I and III ⃝ ⃝ ⃝ ⃝ 

(xiv)  

Which one of the following 

recombinant DNA technology tools 

is incorrectly paired with its use? 

Restriction 

endonuclease

→ production 

of RFLP 

DNA ligase 

→ production 

of sticky ends 

fragments 

Reverse 

transcriptase 

→ production 

of cDNA 

PCR → 

Gene 

amplification 

⃝ ⃝ ⃝ ⃝ 

(xv)  

Which of the following best defines 

the mean of a data set in 

biostatistics?  

The middle 

value when 

data is 

arranged in 

ascending 

order 

The most 

frequently 

occurring 

value in a 

data set 

The sum of 

all values 

divided by 

the total 

number of 

values 

The 

difference 

between the 

highest and 

lowest 

values 

⃝ ⃝ ⃝ ⃝ 

(xvi)  

Which of the following is NOT 

mentioned as an example of 

biological molecules exhibiting 

structural homology?  

Lipid RNA Protein DNA ⃝ ⃝ ⃝ ⃝ 

(xvii)  

Identify the hormones X in the given 

diagram produced by pituitary 

glands.  

  

TSH ACTH STH MSH ⃝ ⃝ ⃝ ⃝ 
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a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) State any two thermoregulatory 

strategies in man for heat gain in cold 

stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

(xi) Name any one plasmid vector being 

used to transfer human insulin gene. 

Mention any two properties that should 

essentially be present in a plasmid 

vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in 

skin and give their specific role. 

1+1+1 

      
SECTION – C (Marks 24) 

Note: Attempt ALL questions. Marks of each question are given . 

Q. 3 Describe how climate changes impacts 

fauna (animals)  
6 OR Describe the steps of bone fracture repair 

with diagrams.  
4.5+1.5 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

3+2+1 OR What is pacemaker? Give application of 

artificial pacemaker. Explain how SA node, AV 

node and Purkinje fibers are important in 

coordinating different phases of heartbeat.  

1+1+4 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major 

percentage of carbon dioxide through blood 

from tissue bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a 

labeled diagram to show the process. 

4+2 
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a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) State any two thermoregulatory 

strategies in man for heat gain in cold 

stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

(xi) Name any one plasmid vector being 

used to transfer human insulin gene. 

Mention any two properties that should 

essentially be present in a plasmid 

vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in 

skin and give their specific role. 

1+1+1 

      
SECTION – C (Marks 24) 

Note: Attempt ALL questions. Marks of each question are given . 

Q. 3 Describe how climate changes impacts 

fauna (animals)  
6 OR Describe the steps of bone fracture repair 

with diagrams.  
4.5+1.5 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

3+2+1 OR What is pacemaker? Give application of 

artificial pacemaker. Explain how SA node, AV 

node and Purkinje fibers are important in 

coordinating different phases of heartbeat.  

1+1+4 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major 

percentage of carbon dioxide through blood 

from tissue bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a 

labeled diagram to show the process. 

4+2 
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(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2nd line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na+ and K+ ions across the 

neuron membrane:  

 
a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

1+2 OR Give the names of substrates and products of 

the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 OR Enlist any three natural factors causing 

climate change. Give the effect of anyone on 

climate change. 

1.5+1.

5 

(xi) Name any one plasmid vector being used 

to transfer human insulin gene. Mention 

any two properties that should essentially 

be present in a plasmid vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in skin 

and give their specific role. 

1+1+1 

(xiv) State any two thermoregulatory strategies 

in man for heat gain in cold stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

SECTION – C (Marks 26) 

Note: Attempt ALL questions. Marks of each question are given within brackets. 

Q. 3 Describe how climate change impacts fauna 

(animals)  
7 OR Describe the steps of bone fracture repair with 

diagrams.  
5+2 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

4+2+1 OR What is pacemaker? Give application of artificial 

pacemaker. Explain how SA node, AV node and 

Purkinje fibers are important in coordinating 

different phases of heartbeat.  

1+1+5 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major percentage 

of carbon dioxide through blood from tissue 

bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a labeled 

diagram to show the process. 

4+2 
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(vi) Why do most synapses contain 

microscopic gaps across which an 

electrical impulse cannot pass directly? 

How is the transmission of impulse 

enabled across synapse?  

1+2 OR If the number of macrophages has been 

decreased in a patient, how it might affect 

his 2nd line of defense and specific immune 

response?  

1.5+1.

5 

(vii) a) What are the main components of an 

intervertebral disc?  

b) Give two causes of disc slip or 

herniation of disc. 

1+2 OR What is pericardium? State its structural 

composition.  

1+2 

(viii) The following diagram shows the 

movement of Na+ and K+ ions across the 

neuron membrane:  

 
a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

1+2 OR Give the names of substrates and products of 

the following enzymes:  

a) Amylopsin,  

b) Trypsin   

c) Enterokinase. (1+1+1) 

1+1+1 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) What are interferons? How do they 

inhibit viruses from infecting cells? 

1+2 OR Enlist any three natural factors causing 

climate change. Give the effect of anyone on 

climate change. 

1.5+1.

5 

(xi) Name any one plasmid vector being used 

to transfer human insulin gene. Mention 

any two properties that should essentially 

be present in a plasmid vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in skin 

and give their specific role. 

1+1+1 

(xiv) State any two thermoregulatory strategies 

in man for heat gain in cold stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

SECTION – C (Marks 26) 

Note: Attempt ALL questions. Marks of each question are given within brackets. 

Q. 3 Describe how climate change impacts fauna 

(animals)  
7 OR Describe the steps of bone fracture repair with 

diagrams.  
5+2 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

4+2+1 OR What is pacemaker? Give application of artificial 

pacemaker. Explain how SA node, AV node and 

Purkinje fibers are important in coordinating 

different phases of heartbeat.  

1+1+5 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major percentage 

of carbon dioxide through blood from tissue 

bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a labeled 

diagram to show the process. 

4+2 

 



Apollo | original FBISE source crops | 64

First Annual 2026 | Section B Q2(iii) OR | 3 marks



APOLLO

Selected topics

Domain V: Selected Topics



Apollo | original FBISE source crops | 66

FBISE model paper | Section A Q1(xii) | 1 mark

 
 

(ix)  

A person is injected with gamma 

globulin (antibodies) against hepatitis 

B. It is: 

Artificially 

acquired 

passive 

immunity 

Artificially 

acquired 

active 

immunity 

Naturally 

acquired 

active 

immunity 

Naturally 

acquired 

passive 

immunity 

⃝ ⃝ ⃝ ⃝ 

(x)  
Which one of the following is 

palindromic sequence?  
GATC GGTT CGAT  TTCC ⃝ ⃝ ⃝ ⃝ 

(xi)  
Which oceanic region is more 

susceptible to ocean acidification?  

Equatorial 

regions 

Arctic and 

Southern 

Oceans 

Subtropical 

regions 

Mediterrane

an Sea 
⃝ ⃝ ⃝ ⃝ 

(xii)  

Biological computers primarily differ 

from traditional electronic computers 

as they: 

use 

microchips, 

while 

electronic 

computers use 

proteins. 

use biological 

components 

like cells and 

proteins 

instead of 

electronic 

circuits. 

do not 

process 

information, 

while 

electronic 

computers do 

require 

electricity, 

whereas 

electronic 

computers 

do not 

⃝ ⃝ ⃝ ⃝ 

(xiii)  

The feature which describes 

tropomyosin is/are:  

I. globular protein  

II. thin thread-like structure 

III. wound around actin filament 

I only  III only II and III   I and III ⃝ ⃝ ⃝ ⃝ 

(xiv)  

Which one of the following 

recombinant DNA technology tools 

is incorrectly paired with its use? 

Restriction 

endonuclease

→ production 

of RFLP 

DNA ligase 

→ production 

of sticky ends 

fragments 

Reverse 

transcriptase 

→ production 

of cDNA 

PCR → 

Gene 

amplification 

⃝ ⃝ ⃝ ⃝ 

(xv)  

Which of the following best defines 

the mean of a data set in 

biostatistics?  

The middle 

value when 

data is 

arranged in 

ascending 

order 

The most 

frequently 

occurring 

value in a 

data set 

The sum of 

all values 

divided by 

the total 

number of 

values 

The 

difference 

between the 

highest and 

lowest 

values 

⃝ ⃝ ⃝ ⃝ 

(xvi)  

Which of the following is NOT 

mentioned as an example of 

biological molecules exhibiting 

structural homology?  

Lipid RNA Protein DNA ⃝ ⃝ ⃝ ⃝ 

(xvii)  

Identify the hormones X in the given 

diagram produced by pituitary 

glands.  

  

TSH ACTH STH MSH ⃝ ⃝ ⃝ ⃝ 
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a) Name the transporter protein 

involved in the diagram. 

b) Pinpoint the direction of movement 

of ions with reference to the inside 

and outside of the neuron. 

(ix) Write the names of two pituitary 

gonadotrophins. Give one function of 

each. 

1+2 OR Enlist osmoregulatory problems faced by 

freshwater, marine and terrestrial animals. 

Give at least one problem from each group.  

1+1+1 

(x) State any two thermoregulatory 

strategies in man for heat gain in cold 

stress.  

1.5+1.5 OR Write three steps of drug discovery.   1+1+1 

(xi) Name any one plasmid vector being 

used to transfer human insulin gene. 

Mention any two properties that should 

essentially be present in a plasmid 

vector.  

1+2 OR In which condition is a kidney transplant 

required? Write two characteristics of 

matching kidney donors required for 

successful transplant. 

1+2 

(xii) Write any three possible applications of 

biological computers.  

1+1+1 OR List three ways by which climate change 

impacts ocean temperature. 

1+1+1 

(xiii) What is the scientific term used for the 

presence of similar 3D structures 

between two or more biological 

molecules? What do you conclude 

through these similarities?  

1.5+1.5 OR Enlist three sensory receptors present in 

skin and give their specific role. 

1+1+1 

      
SECTION – C (Marks 24) 

Note: Attempt ALL questions. Marks of each question are given . 

Q. 3 Describe how climate changes impacts 

fauna (animals)  
6 OR Describe the steps of bone fracture repair 

with diagrams.  
4.5+1.5 

Q. 4 Write names and functions of hormones 

produced by Thyroid gland. Write about 

problems related to abnormal secretion of 

hormones in different stages.  

2+2+2 OR Describe the role of B-cells in humoral or 

antibody-mediated immune response and 

explain the structure and mode of action of 

antibodies. 

3+3 

Q. 5 Describe and sketch the internal structure of 

the stomach and relate each component with 

the mechanical and chemical digestion in 

the stomach.  

3+2+1 OR What is pacemaker? Give application of 

artificial pacemaker. Explain how SA node, AV 

node and Purkinje fibers are important in 

coordinating different phases of heartbeat.  

1+1+4 

Q. 6 Sketch and describe the mechanism 

responsible for transporting major 

percentage of carbon dioxide through blood 

from tissue bed to lungs.  

4+2 OR Scientists are investigating a crime and found a 

tiny amount of DNA from a hair. To study it 

properly, they need to make many copies of that 

DNA in the lab. Explain how biotechnology 

helps to copy DNA outside the body (in vitro) 

using a special method. Also, describe how this 

method works step by step, and include a 

labeled diagram to show the process. 

4+2 
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Practical Based Assessment (PBA) 
Biology Curriculum (2022-23)-Scheme of Studies 2024 

 

 

 

Total Marks: 40 Time: 2 hours 30 minutes 

 

Note: Attempt all questions and write answers within provided spaces on E-sheet. 

 

SECTION-A (24 Marks) 

Q.1 Figure 1.1 shows the setup of an experiment in which activity of catalase enzyme is 

being studied. 

Fig: 1.1 

a) If the effect of substrate concentration is to be investigated, what would be the 

independent variable and dependent variable in this activity: [2] 

b) If the conditions for the above experiment are kept constant and the amount of oxygen 

collected in the cylinder is 10ml at 5 minutes. Predict the amount of oxygen at 15 

minutes: [1] 

c) In the above experiment 1 molar solution of hydrogen peroxide is taken in the flask, 

how the solution of this concentration is prepared. Show your calculation: [2] 

d) Which apparatus can be used to maintain the temperature in the above experiment: [1] 

Q.2 The antibiotic sensitivity test, also known as the Kirby-Bauer test, is a widely used 

laboratory method for determining the effectiveness of antibiotics against specific 

bacterial strains. Table 2.1 below presents the diameters of the zones of inhibition for 
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Q4. Leaf surface area is calculated by placing it on a graph paper as shown below:  

 

 
 

1 square = 1 cm
2 

 

a) Calculate the surface area of the given leaf with all steps.     [2] 

b) How leaf surface area affect the rate of transpiration in plants?    [1] 

c) Describe how the graph-paper method can be used to estimate the surface area of an irregularly 

shaped leaf.           [2] 

d) A student counts only the complete squares inside the outline of the leaf and ignores all incomplete 

squares. Explain how this would affect the estimated area.    [1] 

 

SECTION-B (16 Marks) 

Q.5  

a) Figure 4.1 shows a light microscope in which ocular and objective lenses are used 

to magnify the object. The source of illumination in this microscope is visible light. 

Observe the figure carefully and select the numbers that label the objective lens 

and the source of illumination. [1] 

 

Figure: 5.1 

 

b) Identify A and B in the figure 5.2. [1] 
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Figure 7.1 

b) Explain how to prepare temporary slides of plant cells of leaf epidermis to observe 

under light microscope. [2] 

Q8.  

a) Identify the plant given in figure 8.1 and mention whether it is sporophyte or gametophyte. 

[2] 

 

Fig: 8.1 

 b) Identify any two distinguishing characteristics of the vertebrate animal given in figure 8.2.  [2] 

 

Fig: 8.2
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Total Marks: 15           Time: 01 hour 

 

SECTION A 

Q1.  A group of students performed ABO blood group testing in biology lab. After getting 

 results, the data was plotted into following graph. 

 

i.   Name the type of graph shown. Which variable is on x-axis and which one is on y-axis? (1) 

_____________________________________________________________________ 

ii.  Name and sketch another type of graph which can be plotted by using this data.             (1) 

_____________________________________________________________________ 

iii. Write the numbers of students having each blood type according to this graph.      (2) 

_______________________________________________________________________ 

_______________________________________________________________________ 
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FOR ANNUAL EXAMINATION 2026 & ONWARDS 

Practical Based Assessment (PBA) 

Biology Curriculum (2022-23)-Scheme of Studies 2006 
 

 

       Total Marks: 30                                                                                            Time: 2 hours 30 minutes 

 

Note: Attempt all questions and write answers within provided spaces on E-sheet. 

 

SECTION-A (18 Marks) 

Q.1  Figure 1.1 shows the setup of an experiment in which activity of catalase enzyme is 

 being studied.  

 

a) If the effect of substrate concentration is to be investigated, what would be the 

independent variable and dependent variable in this activity:                                    [2] 

b) If the conditions for the above experiment are kept constant and the amount of oxygen 

collected in the cylinder is 10ml at 5 minutes. Predict the amount of oxygen at 15 

minutes:                                                                                                                       [1] 

c) In the above experiment 1 molar solution of hydrogen peroxide is taken in the flask, 

how the solution of this concentration is prepared. Show your calculation:               [2] 

d) Which apparatus can be used to maintain the temperature in the above experiment: [1] 

Q.2  The antibiotic sensitivity test, also known as the Kirby-Bauer test, is a widely used 

 laboratory method for determining the effectiveness of antibiotics against specific 

 bacterial strains. Table 2.1 below presents the diameters of the zones of inhibition for 
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independent variable and dependent variable in this activity:                                    [2] 
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 antibiotics A, B, C, D, and E, measured across five replicates (R1, R2, R3, R4, and R5). 

 One column displays the diameters of the zones of inhibition from control 

 experiments, where only a filter paper disc of the same size, without any antibiotic, 

 was applied. The diameter of antibiotic disc was 2.5 mm.   

  

Table 2.1: Diameters of Zones of inhibition in millimeters 

Replicates 
Antibiotics under investigation 

A B C D E Control 

R1 6.0 10.0 2.5 12.5 4.5 2.5 

R2 7.0 10.1 2.5 11.0 5.0 2.5 

R3 6.5 12.0 2.5 12.5 5.0 2.5 

R4 7.0 10.2 2.5 12.0 4.0 2.5 

R5 6.0 2.5 2.5 12.5 5.0 2.5 

Average/ 

Mean 
6.5 10.5 2.5 12.1 4.7 2.5 

 

a) Analyze the data given in table 2.1 and pinpoint the anomalous reading:                  [1] 

b) Interpret the data given in table 2.1 and conclude the most effective and least effective 

antibiotics with reason for your interpretation.                                                            [2] 

c) What is the purpose of control experiment in this test?                                               [1] 

d) Draw a bar chart of the data presented in table 2.1 and label it.                                  [2] 

Q.3  Following is the data of height of 10 students studying in class 12 (same age group): 

Student Names Height (cm) 

A 180 

B 182 

C 175 

D 171 

E 160 

F 172 

G 170 

H 158 

I 165 

J 168 

a) Calculate the mean value of the data given in table 3.1. Also show your working.    [1] 

b) Calculate the standard deviation of the data given in table 3.1. Show your working.[3] 

c) Calculate standard errors, draw a bar chart and show the error bars.                      [1+1] 

  


