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Part -A
Section — | (Research Methodology)

A researcher tests a new drug on diabetic rats. One group receives a known anti-diabetic
drug, another receives the new drug, and a third group receives no drug.
Question: Which group serves as the positive control?

(A)  New drug group (B)) Known drug group
(C)  Nodrug group (D) All groups
In the same experiment, the group that receives no drug at all is called:

(A)  Independent variable (B) Positive control

(C)  Negative control (D) Test group

A study tests whether mobile usage affects student sleep. What is the dependent variable?

(A)  Type of mobile app (B) Amount of sleep
(C)  Brand of phone (D) Location of user

Dr. Rina assigns one group of employees to practice yoga and the other to not. She
compares their stress after 8 weeks. What is the research design?

(A)  Survey (B) Experimental

(C) Observational (D) Case study

A study involves 13-year-old children. Before interviews, what ethical step must the
researcher take?
(A)  Take oral permission (B) No permission is needed

(C) Take parental consent (D) Only teacher's permission

In a case study of a flood-hit village, a researcher selects community leaders and affected
families.

What sampling technique is used?

(A) Random sampling (B) Stratified sampling

(C) Purposive sampling (D) Systematic sampling
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If a researcher uses interviews, observation, and reports in one study, this approach is
called:

(A)  Triangulation (B) Validation

(C)  Pilot study (D) Generalization

Giving the same stress questionnaire to the same people after two weeks tests:
(A)  Inter-rater reliability (B) Internal validity

(C) Test-retest reliability (D) External validity

A researcher believes that a new teaching method will improve student performance
compared to the traditional method. What type of hypothesis is this?

(A) Null hypothesis (B) Directional hypothesis
(C) Non-directional hypothesis (D) Statistical hypothesis

A researcher compares mean test scores of two groups with normal distribution.
Which test is suitable?

(A)  Mann-Whitney U Test (B) Wilcoxon Test

© t-Test (D) Kruskal-Wallis Test
Rejecting a true null hypothesis is known as:

(A)  Type lerror (B) Type Il error

(C)  Systematic error (D) Random error

If the p-value is 0.03 and the level of significance (a) is 0.05, what should the
researcher do?

(A)  Accept the null hypothesis (B) Reject the null hypothesis

(C) Increase the sample size (D) Change the research design

A researcher compares the performance of three different teaching methods.
Which test should be used?

(A) Chi-square test (B) t-Test
(C) ANOVA (D) Regression
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A researcher wants to predict exam scores using hours of study. What technique
should be used?

(A)  Chi-square (B) Correlation (C) ANOVA (D) Regression analysis

Which of the following represents a null hypothesis?
(A) Drug A is better than Drug B (B) Drug A has no effect on blood pressure

(C) Drug A increases memory (D) Drug A reduces anxiety faster

In a study comparing online and offline teaching, the independent variable is:
(A) Mode of teaching (B) Student age
(C) Exam result (D) Student feedback

The main objective of experimental research is to:

(A) Collect opinions (B) Establish cause-effect relationships
(C) Describe population (D) Review literature

Which of the following is quantitative data?

(A) Color of eyes (B) Gender

(C) Weightin kg (D) Religion

In random sampling, every member of the population has:

(A)  No chance of selection (B) Unequal chance of selection
©) Equal chance of selection (D) Prior consent

Chi-square test is used for:

(A)  Mean comparison (B) Frequency comparison

© Correlation (D) Regression

The purpose of literature review is to:

(A)  Collect data (B) Build hypothesis
(C) Prove results ( D) Avoid plagiarism
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22)  Which of the following is a primary data source?

(A) Government report (B) Published journal article
(C) Interview with participant (D) Textbook

23)  The goal of hypothesis testing is to:

(A)  Find variables (B) Confirm assumptions
(C)  Prove bias (D) Make predictions
24) A cross-sectional study involves:
(A)  Same group over time (B) Repeated measurements
(C)  One-time data collection (D) Case-by-case intervention
25)  What is the formula for mean?

(A) Sum of values + Number of values  (B) Highest value — Lowest value
(C) Middle value (D) Mode x Frequency

Section — Il - Zoology
26)  Which of the following RNA polymerase transcribes the mRNA?

(A)  RNAPol. | (B) RNA Pol. Il
(C)  RNAPol. Il (D) RNA Pol. IV

27)  CRISPR-Cas9 technology is used for:

(A)  Genomic Sequencing (B) Gene Mapping
(C) DNA Replication (D) Gene Editing

28)  Biological Oxygen Demand refers to the amount of oxygen consumed by bacteria during:

(A) Decomposition of inorganic matter in anaerobic condition
(B) Decomposition of inorganic matter in aerobic condition
(C) Decomposition of organic matter in aerobic condition

(D) Decomposition of organic matter in anaerobic condition
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29)  Which of the following organelle primarily regulates the intrinsic apoptotic pathway?

(A)  Mitochondria (B) Lysosome
(C)  Endoplasmic Reticulum (D) Golgi bodies

30)  What are proto-oncogenes?

(A)  They are a type of tumor-suppressor genes
(B)  They have ability to stop cancer progression
(C)  They can become oncogenes

(D)  They are not related to cancer progression

31)  Human genome contains approximately 25,000 genes, but the number of proteins in a
human cell is estimated to be approximately 250,000. Which of the following can BEST
explain this difference?

(A)  Alternative splicing only
(B)  Transcriptional Silencing only
(C)  Alternative Splicing and Transcriptional Silencing

(D)  Alternative Splicing and Post Translational modification

32)  The Shine Dalgarno Sequence is commonly present in

(A) 5’ UTR of eukaryotes (B) 5’ UTR of prokaryotes
(C) 3’ UTR of eukaryotes (D) 3’ UTR of prokaryotes

33)  Larva of sponge is known as
(A)  Planulalarva (B) Trochophore larva
(C)  Glochidium larva (D) Amphiblastula larva
34)  Which of the following amino acid is commonly considered a “helix breaker”.
(A) Alanine (B) Glutamate (C) Proline (D) Tyrosine
35)  Human Embryonic Stem Cells (ESCs) are derived from:

(A)  Inner cell mass of blastocyst (B) Gastrula Stage
(C©)  Oocyte (D) None of the above
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Which of the following disease is caused due to a point mutation in the coding region of
the associated gene?

(A)  o-Thalassemia (B) Sickle Cell Anaemia

(C)  Haemolytic Anaemia (D) Turner Syndrome

Which part of the antibody structure binds to the antigen?

(A)  Fc fragment, variable regions (B) Fc fragment, constant regions

(C)  Fab fragment, constant regions (D) Fab fragment, variable regions
Which of the following process is the final step in cellular respiration in eukaryotes?
(A)  Glycolysis (B) Krebs Cycle

(C) Oxidative Phosphorylation (D) None of the above

A set of closely related genes or genetic markers inherited as a single unit is called:
(A)  Cistron (B) Gene family (C) Haploid (D) Haplotype
Spermatids take their nourishment from:

(A)  Sertoli cells (B) Tunica albuginea
(C) Germinal epithelium (D) Interstitial cells

The Retinoblastoma (Rb) protein functions primarily by:

(A)  Inhibiting apoptosis through the mitochondrial pathway

(B)  Phosphorylating p53 to enhance its activity

(C)  Binding to E2F transcription factors and preventing cell cycle progression
(D)  Activating cyclin D during the G1/S transition

Which of the following pathways is involved in the repair of thymine dimers caused by
UV light exposure?

(A)  Base excision repair (B) Nucleotide excision repair

(C©)  Homologous recombination (D) Mismatch repair
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43)  In eukaryotic translation, the primary function of the 5' cap is to:

(A)  Facilitate the binding of ribosomes to the mMRNA
(B)  Enhance the polyadenylation of the mMRNA

(C)  Aidin the splicing of the mRNA

(D)  Destabilize the mRNA for degradation

44)  Which of the following enzymes is responsible for removing the RNA primer in
prokaryotic DNA replication?

(A) DNA polymerase Il (B) DNA polymerase |
(C)  Helicase (D) Ligase

45)  Match the following scientists with their scientific advancements:

1. | John Kendrew a. | Discovery of DNA structure
2. | James Watson and F. Crick | b. | Myoglobin structure
3. | Louis Pasteur c. | Germ theory of disease
4 | Alexander Fleming d. | Discovery of penicillin
(A)  1-d; 2-c; 3-a; 4-b (B) 1-c; 2-d; 3-b; 4-a
(C©)  1-b; 2-a; 3-c; 4d (D) 1-a; 2-b; 3-d; 4-c

46)  Match the following National Parks with their respective locations

1. | Jim Corbett National Park a. | Madhya Pradesh

2. | Kaziranga National Park b. | Uttarakhand

3. | Kanha National Park c. | Rajasthan

4 | Ranthambore National Park | d. | Assam
(A)  1-b; 2-d; 3-3; 4-C (B) 1-a; 2-b; 3-c; 4-d
(C)  1-b; 2-a; 3-c; 4-d (D) 1-c; 2-d; 3-b; 4-c

47)  Inaterrestrial food chain, only about 10% of energy is transferred from one trophic level
to the next. What is the most immediate reason for this loss?

(A)  Death due to predation (B) Energy used in respiration and metabolism
(C)  Competition among herbivores (D) Limited food availability
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48)  An mRNA lacks a 5’ cap but retains a poly(A) tail. Which of the following is most

affected?
(A)  Polyadenylation (B) Ribosome recruitment
(C)  Splicing (D) Transcription termination

49) A population of birds has beak sizes ranging from 5 mm to 15 mm. After several
generations, most individuals have beaks around 10 mm, and both extremes decline. What
type of selection is this?

(A)  Directional (B) Disruptive  (C) Bi-directional (D) Stabilizing
50) If a DNA molecule has 20% adenine, what percentage of guanine does it contain?

(A)  30% (B) 40% (C)  20% (D) 60%

Part B
Descriptive type Questions:

Research Methodology

Write the answers to all four Questions. (4 X5 =20 Marks)

1. Psychology researcher wants to study whether mindfulness meditation helps reduce
anxiety among college students during exam season. She plans to observe two groups —
one practicing daily meditation and another with no intervention.

Question:

Formulate a null hypothesis and an alternative hypothesis for this study. Explain the
importance of hypothesis formulation in scientific research. Also, suggest a suitable

statistical test for data analysis and justify your choice.
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2. A medical researcher wants to test the effectiveness of a new drug on reducing blood pressure
in adults aged 40—60. The study will involve 3 groups: one taking the new drug, one taking
an existing standard drug, and one receiving a placebo.

Question:

Design a suitable experimental research plan for this study. Mention the type of design (e.qg.,
true experimental or quasi-experimental), control measures, randomization process, and

ethical considerations. Also, define independent and dependent variables clearly.

Subject Concerned: Zoology

3)  Describe the process of spermatogenesis in animals.

4)  Differentiate between Species Richness & Species Diversity and Foundation and
Keynote Species.
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