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IntroductionIntroduction
Preparing for a certification exam can feel overwhelming, but with the
right tools, it becomes an opportunity to build confidence, sharpen your
skills, and move one step closer to your goals. At Examzify, we believe
that effective exam preparation isn’t just about memorization, it’s about
understanding the material, identifying knowledge gaps, and building
the test-taking strategies that lead to success.

This guide was designed to help you do exactly that.

Whether you’re preparing for a licensing exam, professional
certification, or entry-level qualification, this book offers structured
practice to reinforce key concepts. You’ll find a wide range of
multiple-choice questions, each followed by clear explanations to help
you understand not just the right answer, but why it’s correct.

The content in this guide is based on real-world exam objectives and
aligned with the types of questions and topics commonly found on
official tests. It’s ideal for learners who want to:

• Practice answering questions under realistic conditions,
• Improve accuracy and speed,
• Review explanations to strengthen weak areas, and
• Approach the exam with greater confidence.

We recommend using this book not as a stand-alone study tool, but
alongside other resources like flashcards, textbooks, or hands-on
training. For best results, we recommend working through each
question, reflecting on the explanation provided, and revisiting the
topics that challenge you most.

Remember: successful test preparation isn’t about getting every question
right the first time, it’s about learning from your mistakes and improving
over time. Stay focused, trust the process, and know that every page you
turn brings you closer to success.

Let’s begin.
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How to Use This GuideHow to Use This Guide
This guide is designed to help you study more effectively and approach
your exam with confidence. Whether you're reviewing for the first time
or doing a final refresh, here’s how to get the most out of your Examzify
study guide:
1. Start with a Diagnostic Review

Skim through the questions to get a sense of what you know and what
you need to focus on. Your goal is to identify knowledge gaps early.
2. Study in Short, Focused Sessions

Break your study time into manageable blocks (e.g. 30 – 45 minutes).
Review a handful of questions, reflect on the explanations.
3. Learn from the Explanations

After answering a question, always read the explanation, even if you got
it right. It reinforces key points, corrects misunderstandings, and
teaches subtle distinctions between similar answers.
4. Track Your Progress

Use bookmarks or notes (if reading digitally) to mark difficult questions.
Revisit these regularly and track improvements over time.
5. Simulate the Real Exam

Once you're comfortable, try taking a full set of questions without
pausing. Set a timer and simulate test-day conditions to build confidence
and time management skills.
6. Repeat and Review

Don’t just study once, repetition builds retention. Re-attempt questions
after a few days and revisit explanations to reinforce learning. Pair this
guide with other Examzify tools like flashcards, and digital practice tests
to strengthen your preparation across formats.

There’s no single right way to study, but consistent, thoughtful effort
always wins. Use this guide flexibly, adapt the tips above to fit your pace
and learning style. You've got this!
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Questions
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1. Which base forms a complementary pair with Guanine?
A. Thymine
B. Cytosine
C. Adenine
D. Uracil

2. Which enzyme is responsible for synthesizing RNA by using
a DNA template during transcription?
A. DNA polymerase
B. Ligase
C. Helicase
D. RNA polymerase

3. Which enzyme unzips DNA by breaking hydrogen bonds to
separate the complementary bases during replication?
A. Topoisomerase
B. Ligase
C. Helicase
D. Primase

4. Where is a promoter located and what is its function in
transcription?
A. The enzyme that unwinds DNA during replication.
B. The RNA sequence that codes for amino acids.
C. A promoter DNA sequence at the start of a gene that binds

RNA polymerase.
D. The RNA that forms ribosomes.

5. Which scientists are credited with the discovery that DNA
has a double-helix structure using X-ray data?
A. Crick and Watson
B. Franklin
C. Hershey and Chase
D. Meselson and Stahl
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6. Which molecule carries amino acids to the ribosome during
translation?
A. mRNA
B. tRNA
C. rRNA
D. DNA

7. In the sequence of steps of DNA replication, which enzyme
adds complementary DNA nucleotides during replication?
A. DNA Polymerase.
B. Helicase.
C. Ligase.
D. Primase.

8. According to the Hershey-Chase experiments, which
molecule carries genetic information in bacteriophages?
A. Protein
B. DNA
C. Lipids
D. Carbohydrates

9. Which enzyme unwinds the DNA double helix by breaking
hydrogen bonds between strands?
A. Topoisomerase
B. Ligase
C. Primase
D. Helicase

10. Which statement describes complementary base pairing
in DNA?
A. A with T and C with G
B. A with G and C with T
C. A with C and T with G
D. A with U and C with G
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Answers
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1. B
2. D
3. C
4. C
5. A
6. B
7. A
8. B
9. D
10. A
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Explanations
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1. Which base forms a complementary pair with Guanine?
A. Thymine
B. Cytosine
C. Adenine
D. Uracil

In DNA, bases pair specifically so the double helix maintains a consistent width. Guanine
forms hydrogen bonds with Cytosine, creating a complementary G–C pair that fits
because G is a purine and C is a pyrimidine, and they can establish three hydrogen bonds.
The other bases pair with different partners: Thymine pairs with Adenine, Uracil pairs
with Adenine in RNA, and Adenine pairs with Thymine or Uracil depending on the
molecule. So Cytosine is the base that pairs with Guanine.

2. Which enzyme is responsible for synthesizing RNA by using
a DNA template during transcription?
A. DNA polymerase
B. Ligase
C. Helicase
D. RNA polymerase

Transcription is the process of building RNA from a DNA template, and the enzyme that
does this is RNA polymerase. It binds to the DNA at promoter regions, unwinds a small
stretch, and uses ribonucleotides to synthesize an RNA strand in the 5' to 3' direction,
adding nucleotides that are complementary to the DNA template. The RNA produced
mirrors the coding sequence (with uracil replacing thymine) and does not require a
primer to start. This distinguishes it from DNA polymerase, which copies DNA during
replication and typically needs a primer, while ligase seals gaps and helicase unwinds
DNA without making RNA.

3. Which enzyme unzips DNA by breaking hydrogen bonds to
separate the complementary bases during replication?
A. Topoisomerase
B. Ligase
C. Helicase
D. Primase

Helicase unwinds the DNA by breaking the hydrogen bonds between base pairs,
separating the two strands to create a replication fork. This energy-driven opening
exposes each template strand so DNA polymerases can copy them. Without this
unwinding step, synthesis cannot begin because polymerases need a single-stranded
template. Other enzymes have different tasks: topoisomerase relieves the twisting that
occurs when the helix is opened, ligase seals nicks in the sugar-phosphate backbone after
fragments are synthesized, and primase lays down RNA primers so DNA polymerase has a
starting point for synthesis.
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4. Where is a promoter located and what is its function in
transcription?
A. The enzyme that unwinds DNA during replication.
B. The RNA sequence that codes for amino acids.
C. A promoter DNA sequence at the start of a gene that binds

RNA polymerase.
D. The RNA that forms ribosomes.

In transcription, the promoter is a DNA sequence located upstream (at the start) of a
gene. Its job is to recruit RNA polymerase (and, in eukaryotes, transcription factors) to
the gene, establishing the direction and start point of transcription. It does not code for
RNA or participate in DNA unwinding; those roles belong to other elements. The
promoter’s function is to attract the transcriptional machinery so RNA polymerase can
begin making RNA from the gene.

5. Which scientists are credited with the discovery that DNA
has a double-helix structure using X-ray data?
A. Crick and Watson
B. Franklin
C. Hershey and Chase
D. Meselson and Stahl

The idea being tested is how X-ray data informed the discovery of DNA’s double-helix
structure. X-ray diffraction patterns provided crucial clues about DNA’s shape and
dimensions, notably that it is a regular, helical molecule with specific spacing between
base pairs. Rosalind Franklin’s X-ray images supplied the clear evidence of a helix and
helped establish the geometry, while Chargaff’s rules about base pairing guided how the
two strands fit together.  Watson and Crick are credited with the double-helix model
because they took that X-ray information and, together with Chargaff’s rules, built and
published the correct helical structure in 1953. Their model explained how DNA could
store genetic information and be replicated, tying together the structural clues from
X-ray data into a coherent, workable framework.  The other scientists contributed in
important ways that aren’t about proposing the final helical structure from X-ray data:
Franklin provided the essential X-ray diffraction visuals; Hershey and Chase showed that
DNA is genetic material through experiments with bacteriophages; Meselson and Stahl
demonstrated semi-conservative replication.
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6. Which molecule carries amino acids to the ribosome during
translation?
A. mRNA
B. tRNA
C. rRNA
D. DNA

During translation, the molecule that carries amino acids to the ribosome is transfer
RNA. Each tRNA is loaded with a specific amino acid by enzymes called aminoacyl-tRNA
synthetases and has an anticodon that pairs with the corresponding codon on the
messenger RNA. This pairing ensures the amino acids are added in the correct order to
build the growing polypeptide, with the ribosome catalyzing the formation of peptide
bonds between adjacent amino acids. The messenger RNA provides the template
sequence of codons, but it does not deliver amino acids itself. Ribosomal RNA forms the
structure and catalytic center of the ribosome, not the amino acid carriers, and DNA
stores genetic information used to make mRNA.

7. In the sequence of steps of DNA replication, which enzyme
adds complementary DNA nucleotides during replication?
A. DNA Polymerase.
B. Helicase.
C. Ligase.
D. Primase.

The main idea here is identifying the enzyme that actually builds the new DNA strand by
adding nucleotides complementary to the template. DNA polymerase does exactly that: it
catalyzes the addition of deoxynucleoside triphosphates to the growing DNA chain, using
the template strand to guide which nucleotide pairs with each position (A with T, G with
C) and extending the chain in the 5' to 3' direction. It requires a primer to start because
it cannot begin a new strand from scratch; primase provides that RNA primer to give a
starting 3' hydroxyl group for the first nucleotide to attach.   For context, helicase
unwinds the double helix, primase lays down the primer, and ligase seals gaps between
fragments. But the step that adds the complementary DNA nucleotides and builds the
new strand is the job of DNA polymerase.
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8. According to the Hershey-Chase experiments, which
molecule carries genetic information in bacteriophages?
A. Protein
B. DNA
C. Lipids
D. Carbohydrates

Genetic information must be in a molecule that can store, copy, and transmit instructions
to make new viruses. In the Hershey-Chase experiments, they distinguished DNA from
protein by labeling each with a different radioactive tag. DNA was labeled with
phosphorus, while protein was labeled with sulfur. After allowing infection and then
separating the viral coats from the bacterial cells, only the phosphorus label ended up
inside the bacteria, where it directed the production of new phages. The sulfur-labeled
protein remained outside in the empty coats, not in the cells. This shows that the
information needed to build new phages is carried by DNA, not by protein. Lipids and
carbohydrates aren’t the carriers of genetic information in this context, and proteins
didn’t enter the cells to drive replication.

9. Which enzyme unwinds the DNA double helix by breaking
hydrogen bonds between strands?
A. Topoisomerase
B. Ligase
C. Primase
D. Helicase

The main idea is that unwinding the DNA double helix requires breaking the hydrogen
bonds that hold base pairs together, and the enzyme that does this is helicase. Helicase
uses energy from ATP hydrolysis to move along the DNA and pry the two strands apart,
creating the replication fork and exposing single-stranded templates for DNA synthesis.
This action is distinct from other enzymes: topoisomerase relieves torsional strain ahead
of the fork without breaking base-pair hydrogen bonds, ligase seals nicks in the DNA
backbone, and primase synthesizes short RNA primers to start synthesis. So, helicase is
the enzyme that directly breaks the hydrogen bonds between strands to unwind DNA.

10. Which statement describes complementary base pairing
in DNA?
A. A with T and C with G
B. A with G and C with T
C. A with C and T with G
D. A with U and C with G

Complementary base pairing in DNA means that specific bases pair together to form the
double helix: adenine pairs with thymine, and cytosine pairs with guanine. This pairing is
stabilized by hydrogen bonds—two between A and T, and three between C and G—and by
the fit of the bases that keeps the DNA backbone uniformly spaced. That is why the
statement describing A with T and C with G is the correct description for DNA. The other
pairings would not provide the proper hydrogen-bonding pattern or would involve uracil
(A with U), which is found in RNA, not DNA.
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Next StepsNext Steps
Congratulations on reaching the final section of this guide. You've taken
a meaningful step toward passing your certification exam and advancing
your career.

As you continue preparing, remember that consistent practice, review,
and self-reflection are key to success. Make time to revisit difficult
topics, simulate exam conditions, and track your progress along the way.

If you need help, have suggestions, or want to share feedback, we’d love
to hear from you. Reach out to our team at hello@examzify.com.

Or visit your dedicated course page for more study tools and resources:

https://campbellbioconceptsconnections.examzify.com

We wish you the very best on your exam journey. You've got this!
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