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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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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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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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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] 
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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] 
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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 
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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] 
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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] 
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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] 
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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] 
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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] 
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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] 
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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] 
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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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_____________________________________________________________________ 

ii.  Name and sketch another type of graph which can be plotted by using this data.             (1) 
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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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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) 
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iii. Write the numbers of students having each blood type according to this graph.      (2) 
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