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

Which one of the following is
() ) . g GATC GGTT CGAT TTCC
palindromic sequence?
FBISE model paper | Section A Q1(xiv) | 1 mark
Restriction DNA ligase Reverse
Which one of the following g . . PCR —
. . endonuclease | — production | transcriptase
(xiv) | recombinant DNA technology tools . . . Gene
is incorrectly paired with its use? — production | of sticky ends | — production amplification
' of RFLP fragments of cDNA
FBISE model paper | Section B Q2(xi) | 3 marks
(xi) Name any one plasmid vector being 1+2
used to transfer human insulin gene.
Mention any two properties that should
essentially be present in a plasmid
vector.
FBISE model paper | Section C Q6 OR | 6 marks
OR | Scientists are investigating a crime and found a 4+2
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.
First Annual 2025 | Section B Q2(v) OR | 3 marks
What is the primary role of restriction enzymes in
genetic engineering?
03
First Annual 2025 | Section B Q2(vii) OR | 3 marks
What is the purpose of vector and DNA ligase in DNA 03
cloning?
First Annual 2025 | Section B Q2(viii) OR | 3 marks
A patient is diagnosed with a genetic disorder caused
by a defective gene. How can gene therapy be used to: 03
treat this disorder? Explain briefly.
First Annual 2025 | Section C Q4 | 7 marks
Q.4 | Describe the steps involved in gene amplification 443

through PCR. Also enlist some of its applications.
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First Annual 2025 | Section C Q5 OR | 7 marks

Explain briefly integrated disease management.

Explain briefly the concept of climax community and its

03 | OR | significance. 03
Explain briefly the concept of ozone depletion and its What is the role of diaphragm in respiration?
significance. 03 OR 03
SECTION — C (Marks 26)
Attempt the following questions.
Explain the XX-XY mechanism of sex determination in Describe the mechanisms involved in the transport of
man. Why males are known to be heterogametic? carbon dioxide from the tissues to lungs in human
4+2 | OR | blood. Also name the process. Explain what would: 4+2
happen if no carbonic anhydrase is present in red
blood cells?
Describe the steps involved in gene amplification What are ecological pyramids? Draw and explain
through PCR. Also enlist some of its applications. 4+3 | OR pyramids of energy, Biomass and number. 1+6
What is meant by Action potential Describe the events of the process of DNA replication.
action potential? :40 Interpret how DNA conserve one strands during this
Graph shows action E y process? Identify the labelled parts A and B.
potential in a neuron., & ° ‘
Identify and explain; 3 _ lrireshotd
the processes '70 Restingstate 1+6 OR 5+1+1
|ab6"9d as X, Y, Z. ) Stimulus
First Annual 2025 | Section B Q2(ix) OR | 3 marks
OR Describe the role of microbes in energy production. 03
First Annual 2025 | Section B Q2(v) OR | 3 marks
A forensic scientist needs tb analyse DNA sample from
orR @ crime scene. What biotechnological technique can 03
be used to analyse the sample? Enumerate main
steps.
MNannciha tha canmdatinn Af hoaathima b s mAamoaion
First Annual 2025 | Section B Q2(vi) | 3 marks
(vi) How does gel electrophoresis separate DNA
. fragments? io03
First Annual 2025 | Section B Q2(vii) | 3 marks
(vii) | Enumerate the main steps for creating a recombinant 03
DNA molecule.
First Annual 2025 | Section B Q2(viii) | 3 marks
(viii); A community is affected by a water borne disease.
How biological treatment methods can be used to treat: 03 OR
the sewage? Explain briefly.
First Annual 2025 | Section B Q2(xiv) | 3 marks
(xiv)i What is the purpose of marker gene like antibiotic 03

resistant gene in plasmid?
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First Annual 2025 | Section C Q5 OR | 7 marks

Explaln tissue culture. How this technique is d|fferent

OR in plants and animals? 443

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

Wnte briefly about three models proposed about
OR | | mechanism of DNA replication.

1x3

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

i !

: Write down the principle of gel electrophoresis. Also;
wnte its uses. ;

OR ! 241

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

What are the properties of a good vector? Write any

OR | three

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

(xiv)i What is genomic library? How is it constructed?
- 142

Second Annual 2025 | Section C Q4 OR | 7 marks
Explaln the principle and method of DNA sequencmg
used by Sanger-Coulson. Draw diagram. ;

5+2

Second Annual 2025 | Section C Q5 | 6 marks

Q5 Describe mechanism of polymerase chain reaction -
. Also draw diagram. 42
First Annual 2026 | Section B Q2(xi) OR | 3 marks
et i )t o g ,
b. Bneﬂy state any two applications of Transgemc 1+2
bacteria. | i
First Annual 2026 | Section C Q6 | 6 marks
i H i
gQ.G ! Describe the steps involved in Polymerase Chain§
[ ; Reaction PCR. Make flow sheet as well. I 5+
First Annual 2026 | Section A Q12 | 1 mark
i R wgeiie ey
Polymerase chain reaction is a DNA DNA DNA ) DNA
" technique. degradation |hybridization [sequencing iamplification
Ao imAarmaman im AnAaan banmnaratiora maainh i MaAaral DAaAiiAnA lmAaramnad Nanranend
First Annual 2026 | Section A Q16 | 1 mark
L
- . Have an
. Plasmids are used as vectors because|Only existin Cannot carry | The destroy oriain of
" they: viruses foreign genes { DNA of virus re;?lication‘
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First Annual 2026 | Section B Q2(xi) | 3 marks

{xi) | What is plasmid? How plasmid acts as vectors in
genetic engineering?

TN Obmte miibanmm walam Al ;i

1+2 | OR

First Annual 2026 | Section C Q4 OR | 6 marks

Elaborate the steps of recombinant biotechnology
taking the example of production of insulin.

-

OR 06

First Annual 2026 | Section B Q2(x) OR | 3 marks
sy ' L

Write down charactenistics of vectors used ‘in

| (x) i Explain roles of any three foetal hormones in birth. I e | OR | e o O res)

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

| i l i ar oid afhlete is competing in a marathon in

j{ Tag polymerase and thermocycler are necessary for s | or :\ xgg nxg oI e S ooty strategios can| ¢
PeR. i he use to prevent heat stroke? |

FBISE model paper | Section A Q14 | 1 mark

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 ()

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

Outline the different steps of PE:R (3)
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FBISE model paper | Section C Q4 OR | 7 marks

Given figure is a flow diagram showing how insulin is produced using genetic
engineering.
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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)
Letter from Name Description
figure
M chromosomes Threads of DNA found in the nucleus
Section of DNA removed from human cell
Plasmid
Type of cell that is genetically engineered
specific chain of amino acids coded by the
section of DNA removed from the human cell
Fermenter
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