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Our aim is to provide such brief study materials and sample papers to the student 

that not only guides students to the path of success, but also inspires them to 

recognize and explore their own inner potential. The Board exam preparation is 

based on three pillars – Concept Clarity, Contextual familiarity and Application 

Expertise. Our innovative and dedicated teaching materials ensure that every 

student gets a firm grip of each of these pillars so very essential for these arduous 

preparations. 

We also understand the importance of CBSE board exam as students' future goal 

depends upon the performance in board exams. We know that in pandemic situation 

the students feel a lot of pressure of performance in board exam. It is very important 

to develop the right exam temperament in students so they can tackle the pressure & 

surprises easily. In this direction, to release such brief study materials and sample 

papers will help to the students a lot.  
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CLASS – XI / XII  

BIOLOGY 

(Code No. 044) 

Syllabus 2021-22  

 

 The present curriculum provides the students with updated concepts along with an extended 

exposure to contemporary areas of the subject. The curriculum also aims at emphasizing the 

underlying principles that are common to animals, plants and microorganisms as well as 

highlighting the relationship of Biology with other areas of knowledge. The format of the 

curriculum allows a simple, clear, sequential flow of concepts. It relates the study of biology 

to real life through the use of technology. It links the discoveries and innovations in biology 

to everyday life such as environment, industry, health and agriculture. The updated 

curriculum focuses on understanding and application of scientific principles, while ensuring 

that ample opportunities and scope for learning and appreciating basic concepts continue to 

be available within its framework. The curriculum is expected to:  

i. promote understanding of basic principles of Biology. 

ii. encourage learning of emerging knowledge and its relevance to individual and 

society. 

iii. promote rational/scientific attitude towards issues related to population, environment 

and development. 

iv. enhance awareness about environmental issues, problems and their appropriate 

solutions. 

v. create awareness amongst the learners about diversity in the living organisms and 

developing respect for other living beings. 

vi. appreciate that the most complex biological phenomena are built on essentially simple 

processes.  

It is expected that the students would get an exposure to various branches of Biology in 

the curriculum in a more contextual and systematic manner as they study its various units.   

 

 

 

BIOLOGY 

(Code No. 044) 

COURSE STRUCTURE CLASS XII (2021 - 22) 

EVALUATION SCHEME 

TERM UNIT UNIT CHAPTERS MARKS 

I VI        Reproduction 2, 3, 4 15 

   VII Genetics and Evolution 5, 6 20 

II VIII Biology & Human 

Welfare 

8, 10 14 

IX Biotechnology & its  

Application 

11, 12 11 

X Ecology & Environment 13, 15 10 

 

TOTAL  70 

Practicals Term – I    15 

Practicals Term – II    15 

GRAND TOTAL  100 
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THEORY 

TERM - I 

Unit-VI Reproduction 

Chapter-2: Sexual Reproduction in Flowering Plants:- Flower structure; development of 

male and female gametophytes; pollination - types, agencies and examples; outbreeding 

devices; pollen-pistil interaction; double fertilization; post fertilization events - development 

of endosperm and embryo, development of seed and formation of fruit; special modes- 

apomixis, parthenocarpy, polyembryony; Significance of seed dispersal and fruit formation.    

Chapter-3: Human Reproduction:- Male and female reproductive systems; microscopic 

anatomy of testis and ovary; gametogenesis-spermatogenesis and oogenesis; menstrual 

cycle; fertilization, embryo development up to blastocyst formation, implantation; 

pregnancy and placenta formation (elementary idea); parturition (elementary idea); lactation 

(elementary idea).   

Chapter-4: Reproductive Health:-Need for reproductive health and prevention of Sexually 

Transmitted Diseases (STDs); birth control - need and methods, contraception and medical 

termination of pregnancy (MTP); amniocentesis; infertility and assisted reproductive 

technologies - IVF, ZIFT, GIFT (elementary idea for general awareness).   

Unit-VII Genetics and Evolution 

Chapter-5: Principles of Inheritance and Variation:-Heredity and variation; Mendelian 

inheritance; deviations from Mendelism-incomplete dominance, co-dominance, multiple 

alleles and inheritance of blood groups, pleiotropy ; elementary idea of polygenic 

inheritance; chromosome theory of inheritance; chromosomes and genes; Sex determination 

- in human being, birds and honey bee; linkage and crossing over; sex linked inheritance - 

haemophilia, colour blindness; Mendelian disorders in humans- Thalassemia ; chromosomal 

disorders in humans; Down's syndrome, Turner's and Klinefelter's syndromes.  

Chapter-6: Molecular Basis of Inheritance:- Search for genetic material and DNA as genetic 

material; Structure of DNA and RNA; DNA packaging; DNA replication; Central Dogma; 

transcription, genetic code, translation; gene expression and regulation - lac operon; 

Genome, Human and rice genome projects; DNA fingerprinting.    

 

TERM - II 

Unit-VIII Biology and Human Welfare 

Chapter-8: Human Health and Diseases:- Pathogens-parasites causing human diseases 

(malaria, dengue, chikungunya, filariasis, ascariasis, typhoid, pneumonia, common cold, 

amoebiasis, ring worm) and their control; Basic concepts of immunology - vaccines; cancer, 

HIV and AIDS; Adolescence - drug and alcohol abuse.   

Chapter-10: Microbes in Human Welfare Microbes in food processing, industrial 

production, sewage treatment, energy generation and microbes as bio-control agents and bio-

fertilizers. Antibiotics; production and judicious use.   

Unit-IX Biotechnology and its Applications 

Chapter-11: Biotechnology - Principles and Processes:- Genetic Engineering 

(Recombinant DNA Technology).    

Chapter-12: Biotechnology and its Application:- Application of biotechnology in health 

and agriculture: Human insulin and vaccine production, stem cell technology, gene therapy; 

genetically modified organisms - Bt crops; transgenic animals; biosafety issues, biopiracy 

and patents.   

Unit-X Ecology and Environment 

Chapter-13: Organisms and Populations Organisms and environment:- Habitat and 

niche, population and ecological adaptations; population interactions-mutualism, 
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competition, predation, parasitism; population attributes - growth, birth rate and death rate, 

age distribution.   

Chapter-15: Biodiversity and its Conservation Biodiversity:- Concept, patterns, 

importance; loss of biodiversity; biodiversity conservation; hotspots, endangered organisms, 

extinction, Red Data Book, Sacred Groves, biosphere reserves, national parks, wildlife, 

sanctuaries and Ramsar sites.   

 

 

PRACTICALS 

Max. Marks: 15 for each Term 

Evaluation scheme 

 Term-I Term-II Marks 

Part-A 

One major experiment Exp. No-1 Exp. No-3 4 

One minor experiment Exp. No-2 Exp. No-4,5 3 

Part-B 

Spotting 

(3 spots of 01 mark each) 

B-

1,2,3,4,5 

B-6,7,8 3 

Practical record + Investigatory project + Viva Voice 5 

TOTAL   15 

 

Practicals should be conducted alongside the concepts taught in theory classes.  

A. List of Experiments   

TERM - I:  
1. Isolate DNA from available plant material such as spinach, green pea seeds, papaya, 

etc.  

2. Prepare a temporary mount to observe pollen germination.  

TERM - II:  
3. Prepare a temporary mount of onion root tip to study mitosis.  

4. Collect water from two different water bodies around you and study them for pH, 

clarity and presence of any living organism   

5. Collect and study soil from at least two different sites and study them for texture, 

moisture content, pH and water holding capacity. Correlate with the kinds of plants 

found in them.    

  

B. Study/observation of the following (Spotting)  

TERM - I:   
B.1- Flowers adapted to pollination by different agencies (wind, insects, birds).   

B.2-Identification of stages of gamete development, i.e., T.S. of testis and T.S. of ovary 

through permanent slides (from grasshopper/mice).  

B.3-Meiosis in onion bud cell or grasshopper testis through permanent slides.   

B.4-T.S. of blastula through permanent slides (Mammalian).   

B.5-Prepared pedigree charts of any one of the genetic traits such as rolling of tongue, blood 

groups, ear lobes, widow's peak and colour blindness.  

TERM – II:  
B.6-Common disease - causing organisms like Ascaris, Entamoeba, Plasmodium, any 

fungus causing ringworm through permanent slides, models or virtual images. 

Comment on symptoms of diseases that they cause.  

B.7-Two plants and two animals (models/virtual images) found in xeric conditions. 

Comment    upon their morphological adaptations. 
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B.8-Two plants and two animals (models/virtual images) found in aquatic conditions. 

Comment    upon their morphological adaptations.   

 

 

 

General Guidelines: 

i. The practical examination will be of one-hour duration.   

ii. The written examination in practicals for these students will be conducted at the 

time of practical examination of all other students. 

iii. The written test will be of 30 minutes duration.  

iv. The question paper given to the students should be legibly typed. It should contain 

a total of 8 practical skill based very short answer type questions. A student would 

be required to answer any 5 questions.  

v. A writer may be allowed to such students as per CBSE examination rules.  

vi. All questions included in the question paper should be related to the listed 

practicals. Every question should require about two minutes to be answered. 

vii. These students are also required to maintain a practical file. A student is expected 

to record the listed experiments Term -wise as per the specific instructions for each 

subject. These practicals should be duly checked and signed by the internal 

examiner.  

viii. The format of writing any experiment in the practical file should include aim, 

apparatus required, simple theory, procedure, related practical skills, precautions 

etc.  

ix. Questions may be generated jointly by the external/internal examiners and used for 

assessment.  

x. The viva questions may include questions based on basic theory/principle/concept, 

apparatus/materials/chemicals required, procedure, precautions, sources of error 

etc.   

 

Class XII Practicals should be conducted alongside the concepts taught in theory classes.  

A. Items for Identification/ familiarity with the apparatus for assessment in practicals (All 

experiments)   

TERM-I: Beaker, flask, petri plates, test tubes, aluminium foil, paint brush, bunsen 

burner/spirit lamp/water bath. Starch solution, iodine, ice cubes. Developmental 

stages of frog highlighting morula and blastula.  

TERM-II:  

Soil from different sites- sandy, clayey, loamy;  

Small potted plants, Cactus/Opuntia (model),  

Large flowers, Maize inflorescence.  

Model of Ascaris  

B. List of Practicals  

TERM -I:  

1. Study of flowers adapted to pollination by different agencies (wind, insects).  

2. Identification of T.S of morula or blastula of frog (model).  

3. Preparation of pedigree charts of genetic traits such as rolling of tongue, colour 

blindness.  

TERM -II:  

4. Study of the soil obtained from at least two different sites for their texture.  

5. Identify common disease-causing organisms like Ascaris (Model) and learn some 

common symptoms of the disease that they cause.  
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6. Comment upon the morphological adaptations of plants found in xerophytic 

conditions.  

 

Note: The above practicals may be carried out in an experiential manner rather than 

recording observations.   

Prescribed Books:  

a. Biology, Class-XII, Published by NCERT  

b. Other related books and manuals brought out by NCERT (including 

multimedia)  

c. Biology Supplementary Material (Revised). Available on CBSE website.   

          

Assessment Areas (Theory) 2021-22 

Class XII Biology (044) 

 

 

Competencies 

 

Demonstrate Knowledge and 

Understanding 

50% 

Application of Knowledge / 

Concepts  

30% 

Analyse, Evaluate and Create   20 % 

                                                                   

Note: 

i. Internal choice would be provided.  

ii. Suggestive verbs for various competencies 

iii. Demonstrate, Knowledge and Understanding: State, name, list, identify, define, 

suggest, describe, outline, summarize, etc.  

iv. Application of Knowledge/Concepts: Calculate, illustrate, show, adapt, explain, 

distinguish, etc.  

v. Analyze, Evaluate and Create: Interpret, analyze, compare, contrast, examine, 

evaluate, discuss, construct, etc.  

*************** 
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CHAPTER-2 

SEXUAL REPRODUCTION IN FLOWERING PLANTS 

 

FLOWER – It is the reproductive organ of angiospermic plants. 

 Parts  of a typical flower:- 

i. Calyx / Sepals  (K) 

ii. Corolla / Petals (C) 

iii. Androecium / Stamen (A) 

iv. Gynoecium / Carpel (G) 

 Reproductive cycle involves three phases: 

i. Pre-Fertilization phase: Structures & events 

ii. Fertilization phase: Structures & events 

iii. Post-Fertilization phase: Structures & events 

PRE- FERTILISATION – STRUCTURES AND EVENTS 

It includes: 

i. Development of structures for gamete formation. 

ii. Gametogenesis 

iii. Transfer of gametes / pollens 

i. Development of structures for gamete formation: 

a. Initiation of hormonal effect, resulting in structural changes leading to 

differentiation and development of reproductive axis (floral primordial). 

b. Floral primordial develop inflorescence which bear floral buds that later 

mature and bloom as flowers. 

c. Androecium and Gynoecium differentiate and develop (jointly / singly). 

Structure of stamen: Growing attached to receptacle or petal it consist of- 

 Anther :Terminal bilobed structure  

 Filament : Long slender stalk 

Structure of anther: 

i. Anther has two lobes (bilobed).  

ii. Each lobe consists of two theca (Dithecous). 

iii. Anther is a tetragonal structure with 04 microsporangia 

located in it (02 per lobe). 

iv. Microsporangium have microspore mother cells (2n) & 

develops into pollen sacs. 

v. Pollen sacs run longitudinally and contain pollen 

grains. 

Structure of microsporangium 

i. Microsporangium appears globular in structure.  

ii. It is surrounded by 4 walls: 

a) Epidermis-protects and help in dehiscence of 

anther. 

b) Endothecium: Protection &dehiscence at maturity  

c) Middle layers: Protection & dehiscence at maturity 

d) Tapetum-nourishes the developing pollen grain 

Sporogenous tissue: It is compactly arranged homogenous 

cell mass, present at center of each microsporangium. 

Micro-sporogenesis: Process of formation of microspores from pollen mother cell 

through meiosis. 

i. Each sporogenous cell / microspore mother cell (2n) divides meiotically to 

form microspores. 



8 

S P Singh, TA Biology, KVS Zonal Institute of Education & Training Chandigarh 

ii. Microspores are arranged in a cluster of 4 cells. 

Dehiscence if anther: 

i. When anther matures, it dehydrates, the microspores dissociate from each 

other and develop into pollen grains 

ii. Pollen grains are released with dehiscence of anther. 

Pollen grains (♂ gametophyte): 

i. They are spherical in shape. 

ii. Pollen grains are made of 2 layered wall perforated by three germ pores. 

a. Exine:- Made of sporopollenin, highly resistant, having germ pores 

b. Intine:--Thin and continuous layer- Made of cellulose and pectin 

iii. A plasma membrane surrounds cytoplasm of pollen grain. 

Structure of mature pollen grain: 

i. Mature pollen consist of 2 cells with nucleus (Vegetative and Generative) 

1. Vegetative cell : Bigger, abundant food reserve, 

large irregular nucleus, forms pollen tube 

2. Generative cell: Small, dense cytoplasm and 

nucleus, undergoes 01mitosis to form 02 male 

gametes, involves in Syngamy (fuse with an egg) 

Pollen as food source: 

a. Rich in nutrient 

b. Pollen tablets and syrup acts as food supplements 

c. Considered to enhance athletic performance. 

Negative effect of Pollen on Human health: 

a. Possible source of allergy 

b. May cause chronic respiratory disorders like asthma, bronchitis  

Eg :- (Parthenium / carrot grass) 

Period of viability: Once shed the pollen grains have to land on the stigma before they 

lose viability if they have to bring about fertilization. 

 Period of viability depends on temperature and humidity.  

e.g.: Cereals like rice & wheat pollen remain viable for 30 minutes. 

For Rosaceae, Leguminoseae, Solanaceae pollen viability is for months. 

 

PISTIL, MEGASPORANGIUM AND EMBRYO SAC: 

 

GYNOECIUM /PISTIL - Female reproductive part of flower. 

Flowers may be mono- or multi-pistilate (free-Apocarpous / fused-Syncarpous). 

Structure of pistil: It consists of: 

i. Stigma 

ii. Style 

iii. Ovary with ovarian cavity (locule) with 

placenta bearing ovules (1 or >1). 

 Uni-ovulate - Wheat, Rice 

 Multi-ovulate - Papaya, Water Melons 

MEGASPORANGIUM (OVULE) 

 Ovule  : Small oval structure attached to placenta within 

ovary. 

 Funicle : Stalk by which ovule is attached to placenta 

 Hilum   : The junction between ovule and funicle 

 Integuments : Protective envelops  
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 Micropyle: Small opening at the tip of ovule not covered by integuments. 

 Chalaza    : Basal part of ovule 

 Nucellus   : Diploid (2n) mass of cells enclosed in integuments (food reserve). 

 

MEGASPOROGENESIS 

 Process of formation of megaspores from megaspore mother cell [MMC-(2n)] is 

called megasporogenesis. 

 MMC divides meiotically to form 4 megaspores (n). 

 Three megaspores(n) out of 4 degenerate, only 1 megaspore (n) is functional and 

forms female gametophyte. 

 

FEMALE GAMETOPHYTE (EMBRYO SAC) 

 Embryo sac develops from the functional megaspore (n) within nucellus. 

 Monosporic development:- 01 Megaspore → 01 Embryo sac 

i.e. Formation of embryo sac from a single megaspore. 

FORMATION OF EMRYO SAC 

a. Functional Megaspore Cell (FMC): 

i. The nucleus of FMC (n) undergoes 03 

mitotic divisions in total. 

ii. First mitosis of FMC forms 2 nuclei which 

move to opposite poles. 

iii. Two more mitotic nuclear division results 

in first 4-nucleate and then 8-nucleate 

stages of embryo sac. 

iv. Then the cell wall is laid down leading to 

organization of female embryo sac. 

b. Structure of embryo sac: 

i. Egg apparatus - present at the micropylar 

end and consist of 2 synergids and 1 egg cell 

ii. Synergids have cellular thickenings at micropylar tip called filiform apparatus. It 

guides the pollen tube into the synergid. 

iii. Antipodal - 3 cells present at chalaza end 

iv. Polar Nuclei – Single large central cell with 02 haploid nucleus. 

POLLINATION: 

i. The transfer of pollen grains from anther to 

stigma of a pistil is called pollination. 

ii. Types: It is based on the source of pollen. 

a. Autogamy 

b. Geitonogamy 

c. Xenogamy 

a. Autogamy: Transfer of pollen grains from 

anther to stigma of the same flower. 

Essential condition required:- 

i. Flower must be bisexual. 

ii. Androecium and Gynoecium are placed closed to each other. 

iii. Both Androecium and Gynoecium mature at same time. 

iv. Synchrony in pollen release and stigma receptivity. 

Chasmogamous flowers - have exposed anthers and stigma. 

Cleistogamous flowers - do not open at all. 

Cleistogamy is disadvantageous because there is no chance of variation. 
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eg. : Oxalis, Viola 

b. Geitonogamy: Transfer of pollen grains from anther to stigma of another flower of 

the same plant. So gametes are basically genetically similar. 

e.g. : Cucurbits 

c. Xenogamy: Transfer of pollen grains from anther to stigma of another flower of 

different plant. Genetically different pollen grains are brought to the stigma. 

Agents of Pollination: 

a. Abiotic agents:   (i) Wind   (ii) Water 

b. Biotic agents: (i) Insects   (ii) Birds 

(iii) Bats   (iv) Reptiles 

(v) Mammals 

Adaptations in flowers for Pollination: 

1. Anemophily / Wind Pollination 

a. Pollen grains must be: Produced in large number, light in weight, non-sticky, 

winged (may be). 

b. Anther must be : Well exposed 

c. Stigma must be : Large and feathery to catch the pollens. 

d. Flower : Arranged as inflorescence, Uni-ovulate (Single ovule), without 

nectarines / colour / scent.  

e.g.: Corn cob, Cotton, Date palm 

2. Hydrophily / Water Pollination 

a. Pollen grains must be: Produced in large number, protected against desiccation 

by mucilage covering. 

b. Flower / ovary:  Without nectarines / colour / scent. 

e.g. : Fresh water plants - Vallisnaria, Hydrilla 

e.g. : Marine water – Zostera (Sea grass) 

3. Entomophily / Insect Pollination: Need: Insects needs to be attracted.   

a. Flowers : Single (if large) or form inflorescence (if small), colourful, fragrant, 

rich in nectar 

b. Pollen grains : Sticky 

c. Stigma : Mucilaginous / Sticky / nutritive. 

d. Ovary: Sub ovarian nectar – for juicy, nutritious nectar as reward  

Some flowers may provide safe place for insects to lay eggs.  

e. E.g. : Amorphophallus, Yucca  

4. OUTBREEDING DEVICES: On one hand continued selfing (Self pollination-

autogamy) leads to purity of genes but on the other hand it poses a problem that it 

leads to concentration and expression of genes that lead to poor yield (Inbreeding 

depression). 

So the solution is to avoid in-breeding (i.e. facilitate out-breeding). 

Ways to avoid Self-pollination: 

a. Physical:  

i. Heterostyly: In bisexual flowers: Stigma & anther placed at different 

positions 

ii. Unisexual flowers: Stigma & anther placed on different flowers. 

b. Physiological:-  

i. Maturity of Androecium & Gynoecium:- At different time. 

a. Protoandry: Anthers mature before Pistil (Shoe flower) 

b. Protogyny: Pistil mature before Anthers (Aristolochia) 

ii. Pollen release & stigma receptivity - non-synchronized 
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a. Self-incompatibility:-Pollen of same flower do not germinate 

(Malva) 

Examples of some plants:  

i. Autogamy prevented (but not Geitonogamy):-  

a. Monocot (Maize)Flower unisexual, plant monoecious.  

b. Dicots-(Castor)-Flower unisexual, plant monoecious.  

ii. Autogamy & Geitonogamy prevented:-  

a. Non-tracheophytes: Algae, Bryophytes 

b. Trachephytes: Pteridophytes, Angiosperms (Papaya-flower unisexual 

and plant dioecious) 

POLLEN – PISTIL INTERACTION 

The physical & physiological events from the time pollen is deposited on stigma to the 

time pollen tube enters the ovule is called pollen-pistil interaction. 

a. Recognition of compatible pollen (Acceptance / Rejection) 

b. Germination of pollen grains 

c. Development of Male Gametophyte 

 

 

 

 

 

 

 

 

 

 

 

ARTIFICIAL HYBRIDIZATION 

From the above paragraphs it is evident that inbreeding reduces fertility but out breeding 

improves fertility. So, out breeding becomes a tool in the hands of scientists to search for 

improvements in varieties for the benefit of society. 

 ‘The process involving out-breeding whereby stigma of the selected flower of the selected 

species is dusted with pollens of the desired variety of the same/close species, by human 

intervention under laboratory conditions is called as artificial hybridization’.   

In bisexual flowers: This process follows emasculation and is succeeded by bagging. 

In unisexual flowers: There is no need of emasculation, simple pollination followed by 

bagging. 

The step wise sequence is as follows: 

i. Emasculation:- Removal of anther from a bisexual flower when immature(to be 

used as egg bearer). 

ii. Bagging of emasculated flower to prevent contamination of stigma by unwanted 

pollens. 

iii. Artificial hybridization:-Dusting of pollens of the desired variety on the stigma of 

emasculated flower. 

iv. Bagging:- Experimental flower is covered with a butter paper bag to prevent 

contamination of stigma from unwanted pollen. 

v. Fertilization (double) occours followed by seed and fruit formation. 

vi. Bag is removed only when fruiting is initiated. 

 

Double fertilization: The occurrence of 02 fertilizations in the embryo sac. 

       Pollen mature (02 cells) → Pollination (02 cell stage) → Pollen on stigma → 
Pollen recognition → Pollen accepted → Stigma secretes nutritive fluid and 
growth factors → Pollen germinate → Generative cell divides to form 02 male 
gametes → Vegetative cell already starts to protrude out of one germ pore → 
Pollen tube formed by vegetative cell →  Pollen tube elongates through stigma, 
style & ovary → Pollen tube reaches ovule → Pollen tube enters ovule 
(Porogamy / Chalazogamy / Mesogamy) → Pollen tube enters one of the 
synergids through filiform apparatus to release 02 male cells. 
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Syngamy: Fusion of sperm (male cell) with the egg (female cell). 

i. Pollen tube releases male gametes into synergids 

ii. Fusion of 1
st
 male gametes (n) with the egg cell(n)(1

st
 fertilization) 

iii. Fusion of 2
nd

 male gamete and polar nuclei (n+n) to form Primary 

Endosperm nucleus- PEN (Triple Fusion-3n) 

Post- fertilization Events: 

All events that occur in a flower, after double fertilization is called Post- fertilization events. 

Major events involved are: 

i. Development of endosperm 

ii. Development of embryo 

iii. Maturation of ovule into seed 

iv. Maturation of ovary into fruit 

 

i. Endosperm: It represents the food stored in the seed and is formed from PEN 

(3n). The divisions of PEN follow three patterns of development :   

a. Free nuclear endosperm (common method): The PEN nucleus (3n) divides 

many times (karyokinesis) to form a multi-nucleated endospermic solution. 

Later on cytokinesis results in cell formation.   

b. Cellular endosperm: The PEN nucleus (3n) undergoes karyokinesis & 

cytokinesis simultaneously resulting in cells from the beginning. 

Seeds may be of two types based on presence or absence of endosperm: 

a. Endospermic / Albuminous seeds: Seeds containing endosperm at maturity. e.g.:- 

Castor   

b. Non-Endospermic / Non-Albuminous seeds: Seeds in which during maturation 

process, endosperm is completely utilized so that at maturity such seeds lack 

endosperm.  

e.g. :- Peas 

ii. Embryo: It represents the future plant (baby in sleeping condition). 

Embryogeny: It is the formation of embryo from the zygote. 

Zygote → Proembryo → Mature embryo (heart-shaped) 

Embryo in general consists of: 

a. Embryonal axis 

b. Radicle 

c. Plumule 

d. Cotyledons (02) 

             Monocotyledonous Seed 

a. Embryonal axis 

b. Radicle 

c. Plumule 

d. Cotyledon (01) called ‘Scutellum’ 

e. Coleorrhiza - Covering of radicle & root cap 

f. Coleoptile - Covering of plumule 

iii. Seed: It represents the ripened ovule after fertilization. It consists of 

a. Cotyledon-stored food (01 / 02) 

b. Embryonal axis 

c. Seed coats (02) formed from integuments of ovule 

i. Testa (outer covering): tough, rough, resistant. 

ii. Tegmen (inner coat): thin, smooth. 
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d. Micropyle: It looks like a scar and represents a small opening 

on one end of seed. It facilitates entry of H2O & O2 into seeds 

(for germination) 

 

Advantages of Seeds: 

a. To plant 

i.  Safe custody of the future plant. 

ii. Seeds store reserve food materials to nourish seedling. 

iii Seed coat protects the young embryo from environmental stress. 

iv. Perenation: Survive / live during unfavourable environmental condition 

(from one season to several years), so help in continuation of species. 

v. Dispersal of seeds: Generally have different adaptive strategies for 

dispersal to new habitats (avoid population explosion and have better 

survival chances). 

b. To other animals and humans 

i. Food source – Seasonal or throughout the year 

ii. Agricultural practice: Seeds help to propagate new plants.   

iv. Fruit: The ovary of the flower ripens into fruit (with / without fertilization) 

a. Parthinocarpic fruits: Ovary transform into fruit without fertilization.  

i. e.g. : Banana 

b. It can be induced with phyto-hormones gibberellins & auxins. 

c. False fruit: Fruit formed from any other part of flower other than ovary. 

e.g. : Apple 

Other modes of reproduction: 

a. Apomixis: Formation of seeds without fertilization is called as apomixis. It is a type 

of asexual reproduction that mimics sexual reproduction.  

e.g. Some species of Asteraceae and grasses. 

It may be formed when diploid egg cell (formed without meiosis) develops into 

embryo. 

b. Polyembryony: - Occurrence of more than one embryo in a seed. It is formed due to 

protrusion of any number of diploid parental cells (nucellus), into embryo sac and 

develop into embryo without fertilization. 

e.g.: Citrus and Mango. 

************ 

References: 

i. NCERT text book-Biology Class-XII 

ii. Photos are from NCERT ebook and Google images. 

********** 
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CHAPTER -2 

SEXUAL REPRODUCTION IN FLOWERING PLANTS 

PRACTICE MCQ’s 
1. The flower is a : 

a. Separate structure of shoot 

b. Separate structure of root 

c. Condensed root  

d. Condensed shoot 

2. The essential parts in a flower are: 

a. Kalyx & Corolla 

b. Kalyx & Andrecium 

c. Gynoecium & Andrecium 

d. Gynoecium & Corolla 

3. The angiospermic reproductive structure destined to make male cells is: 

a. Bilobbed unithecous 

b. Bilobbed dithecous 

c. Tetra lobed trithecous 

d. Tetra lobed tetrathecous 

4. The male gametophyte is: 

a. Anther 

b. Microspore mother cell 

c. Megaspore mother cell 

d. Microspore 

5. The outer wall of pollen is consisting of: 

a. Cellulose and Chitin 

b. Plasmalemma 

c. Sporopolenin 

d. Cellulose and suberin 

6. The ovule is : 

a. Part in the flower from which female gametophyte develops 

b. Part in the ovary within which female gametophyte develops 

c. Part in the flower and itself is female gametophyte  

d. Part in the ovary having no relation with female gametophyte 

7. The entry of pollen tube through integuments is called as: 

a. Porogamy   

b. Chalazogamy 

c. Shizogamy 

d. Mesogamy 

8. The transfer of pollens from the anthers to stigma of a bisexual flower on different branch of 

the same plant is called as: 

a. Autogamy 

b. Allogamy 

c. Xenogamy 

d. Geitonogamy 

9. The formation of embryo sac from MMC, where after meiosis, only two cells degenerate 

instead of three is called as: 

a. Monosporic development 

b. Bisporic development 

c. Trisporic development 

d. Tetrasporic development 

10. The meiocyte of rice has 24 chromosomes. The number of chromosomes that will be present 

in its egg, zygote and endosperm are  

a. 24, 12, 36 respectively 

b. 24, 36, 12 respectively 
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c. 12, 24, 36 respectively 

d. 12, 36, 24 respectively 

 

11. The formation of endosperms follows three types of development in different plants. In case 

of tender coconut, the liquid that one drinks is: 

a. Water 

b. Degenerated nucellus 

c. Free nuclear endosperm 

d. Cellular endosperm  

12. If MMC-Megaspore Mother Cell, FMC- Functional Megaspore Cell, MS-Megasporangium, 

NC-Nucellus Cell, then the sequence of development during formation of embryo sac is: 

a. MS    → NC     → MMC  → FMC  → Embryo sac 

b. NC    → MS     → FMC   → MMC → Embryo sac 

c. MS    → FMC  → MMC  → MS     → Embryo sac 

d. NC    → MMC → MC     → FMC   → Embryo sac 

13. Which of the following is a triploid tissue: 

a. Pea leaf 

b. Onion stem 

c. Groundnut endosperm 

d. Coconut embryo 

14. Which of the following statement is untrue: 

a. Pollens of some plants cause severe allergy to humans. 

b. Flowers pollinated by bats and moths are smelly. 

c. Honey is produced by bees by digesting pollens. 

d. Pollens are nutritious hence are used to boost stamina. 

15. The function of sporopollenin is : 

i. To form germ pore 

ii. To form spikes to make pollen rough 

iii. To form resistant layer on pollen to prevent germination 

iv. To form resistant layer on pollen to tolerate environmental stress 

a. i & ii are correct only 

b. i & iii are correct only 

c. ii & iv are correct only 

d. ii & iii are correct only 
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CHAPTER - 3 

HUMAN REPRODUCTION 

 

Cleavage: The first phase of embryonic development in which the zygote undergoes mitotic 

divisions in quick succession to become a multicellular structure. 

Colostrum: The first milk secreted by lactating mother after the birth of baby. It is rich in 

antibodies to provide initial defenses to baby after birth. 

Fertilization: The process of fusion of male gamete with female gamete leading to formation 

of zygote (♂ gamete fertilizes the ♀ gamete). 

Foetal Ejection Reflex: The initial mild contractions of the uterus initiated by the fully 

developed foetus and the placental hormones. 

Follicular Atresia: The process of degeneration of a number of primary follicles in the ovary 

of a human female from birth to puberty. 

Gametogenesis: The process of formation of gametes for sexual reproduction. 

Implantation: The process of embryo being embedded in the wall of the uterus. 

Insemination: The deposition of sperms into the female genital tract. 

Lactation: The process of synthesis and release of milk towards the end of pregnancy. 

LH-Surge: The maximum level of LH during middle of menstrual cycle. 

Menarche: The beginning of menstruation at puberty. 

Menopause: The stoppage of menstruation/ menstrual cycle in human females at around age 

of 45-50 years. 

Oogenesis: The process of formation of ova in the ovary. 

Ovulation: The process of rupture of a mature/Graafian follicle and release of the ovum. 

Parturition: It refers to the birth of the baby. 

Primary Sex Organs: Sex organs which produce gametes and sex hormones. 

Secondary Sex Organs: Sex organs / tubes which perform important functions like storage 

and transportation during reproduction, but do not form gametes or secrete sex hormones. 

Semen: The fluid mixture of seminal plasma and sperm. 

Spermatogenesis: The process of formation of spermatozoa in the seminiferous tubules of 

the testes. 

Spermiogenesis: The process of transformation of spermatids into spermatozoa (sperm). 

Spermiation: The process of release of the spermatozoa from the seminiferous tubules. 

Umbilical cord: The structure that connects the placenta with the foetus. 

                                                                                                                                                                 

MALE REPRODUCTIVE SYSTEM 

a) Primary Sex Organs-Testes (Two) :- 

Produce Spermatozoa and the male sex  

hormones- Testosterone. The testes are 

present in extra abdominal cavity within a 

pouch called scrotum. The scrotum helps in 

maintaining temperature 2-2.5
o 
C lower than 

the internal body temperature. The testes 

consist of:- 

i)    Seminiferous tubules 

a) Sertoli cells- Provide 

nourishment to the 

developing spermatozoa. 

b) Spermatogonial (Male germ) Cells- Produce spermatozoa.    

ii) Interstitial Cells of Leydig – Endocrine cells, produce testosterone.     
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b) Accessory Sex Organs:- Accessory ducts       

i. Rete Testis-     Collect sperms from seminiferous  

        tubules. 

ii. Vasa efferentia– Tubules arising from rete testes  

        collects sperms from testes.  

iii. Epididymis (Two) – Highly coiled tubes meant for  

   storage and maturation of sperms. 

iv. Vas Deferens (Two)- Tubes ascending into 

abdominal     

      form ejaculatory duct and carry sperms. 

v. Urethra- Originate from the urinary bladder and 

extends through the penis to  external opening as 

common urino-genital tube.  

c)  Accessory glands : 
 i)  Seminal Vesicles (Two)-Secretion help the sperm mobility. Provides  energy for 

sperm movement. 

 ii) Prostate glands- Single, add alkaline solution to form the semen. 

iii) Bulbourethral glands (Cowper’s glands)- Add mucus to the fluid. 

d)  External Genitalia- The penis is male external genitalia and made up of special tissues to 

facilitate insemination. 

 

FEMALE REPRODUCTIVE SYSTEM 

a) Primary sex organs (two Ovaries)- 

Produce Ova, female sex hormones        

(estrogens  and progesterone). 

b)   Accessory sex organs 

i) Fallopian Tubes (Oviduct) Paired- 

Receive ova from ovaries, site of 

fertilization and morulation. 

ii) Uterus-Blastulation, implantation 

and development of the embryo,  

iii) Vagina-Mating and for the reception 

of male germ cells.  

iv) Mammary glands (Paired)-Milk production and secretion for the baby after 

birth. 

c) External Genitalia: Includes mons pubis, labia majora, labia minora, hymen and 

clitoris. 

GAMETOGENESIS:- Spermatogenesis  and  Oogenesis 

 

SPERMATOGENESIS - The process of formation of 

spermatozoa in the testes is known as 

spermatogenesis. It starts at puberty (13 to 16 years of age).  

i. Spermatogenesis: The spermatogonia cells (2n) in 

seminiferous tubule multiply by mitotic division and 

increase in number.  

ii. Spermatogonia cells increase in size (growth) and are 

called primary spermatocyte (2n). 

iii. Primary spermatogonia (2n) undergo meiosis-I to 

form secondary spermatocyte (n). 

iv. Secondary spermatocyte (n) undergo meiosis-II and forms four equal haploid spermatids. 
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v. Spermiogenisis :-The spermatids are transformed into spermatozoa (Sperms) by the 

process Spermiogenisis.  

vi. The structure of the sperm (spermatozoa) is as under.  

 Head : Contains acrosome (secrete chemicals to dissolve 

egg membranes) & nucleus (paternal genetic 

information-DNA). 

 Middle piece: Contain mitochondria for energy production 

for the movement of sperm through tubes. 

 Tail : Formed of axial filament and helps in swimming. 

vii. Spermiation :-The release of sperms from the seminiferous 

tubule.  

 

 

 

 

 

 

Hormonal control of spermatogenesis  

Spermatogenesis is initiated by gonadotropin-releasing hormone by the hypothalamus at 

the age of puberty. It acts on anterior pituitary and stimulates the secretion of two 

gonadotropins i.e. LH (Luteinizing Hormone) and FSH (Follicle Stimulating Hormone). 

LH stimulates leydig cells to secrete testosterone. 

FSH stimulates Sertoli cells to secrete some factors which help in Spermiogenisis. 

  

OOGENESIS: The process of formation of female gametes (ovum) in the ovaries is called 

oogenesis. It is initiated during embryonic development.  

i. Primary oocyte:- In the embryonic ovary, primary germ cells of the ovarian wall 

divide mitotically to form oogonia (few millions). Oogonia initiates meiosis-1, gets 

suspended at prophase-1 stage and are called primary oocytes by age of 6 months 

(foetus). 

ii. Primary follicle:- Primary oocytes then get surrounded by some layer of granulosa 

cells and is now called primary follicle. A large number of primary follicles 

degenerate  during the phase from birth to puberty. 

iii. Secondary follicle Primary follicles get surrounded by more layers of granulosa 

cells and a new theca to become secondary follicles. 

iv. Tertiary follicle The secondary follicle transforms into a tertiary follicle by 

formation of a fluid filled cavity called antrum. The primary oocyte undergoes 

meiosis-I here, to form a large cell (secondary oocyte) and first polar body. The 

secondary oocyte grows in size with a bulk of nutrient-rich cytoplasm. 

v. Graafian follicle Tertiary follicle matures to form Graafian follicle. 

vi. Secondary oocyte forms a new membrane around it called as zona pellucida. It 

initiates meiosis-II division, but that is suspended at metaphase-II, until fertilization 

(entry of sperm). 

1. Spermatogonia (lining the wall)   Mitosis      Spermatogonia  ia  
Size increased      Primary Spermatocyte 

2. Primary Spermatocyte     Meiosis-I        Secondary  Spermatocyte   Meiosis-II         Spermatid 
3. Spermatid  Morphogenesis (Spermiogenisis)               Spermatozoa    Head embedded in Sertoli Cells                Maturity 
4. Mature Spermatozoa      Spermiation          Spermatozoa released from seminiferous tube 
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Comparison of spermatogenesis & Oogenesis 

 
 

Spermatogenesis Oogenesis 

1. It take place in seminiferous tubule. It takes place in follicle cells of the ovaries. 

2. It begins at puberty. It begins at foetal stage (6 month old). 

3. Primary spermatocyte divides by meiosis 

to form four haploid spermatozoa. 

Primary oocyte divides by meiosis to form 

only one haploid ovum. 

4. This process does not form polar bodies. This process forms three polar bodies. 

5. Completed within the testes and hence 

mature sperm are released from them. 

Completed not inside the ovaries but 

outside in the reproductive tract. 

6. The process of division once started 

never stops till formation of sperm. 

Division initiated in the foetal ovary stops 

at primary oocyte stage till puberty. 

7.   The sperm are small active and motile. The ovum is large sized, non motile and 

receptive in nature. 

1. Primary Germ Cells  (Foetal Ovary)          Mitosis     Oogonia        Size increased      Primary Oocyte (Foetus) 
2. Primary Oocyte   (Foetus)    Granulosa layer  Primary Follicle (10 Oocyte + Granulosa)    
3. Primary Follicle (Foetus)          Till puberty                     No growth 
4. Primary Follicle (Puberty)  At  puberty – More granulosa cells            20 Follicle (10 Oocyte + Granulosa)    
5. 20  Follicle (Puberty)  Develops cavity (Antrum) inside             30 Follicle (10 Oocyte + Granulosa) 
6. Primary Oocyte in 30 Follicle            Meiosis-I           Secondary  Oocyte in 30 Follicle + 1st Polar body  
7. 30 Follicle with Secondary (20 )Oocyte     Matures                   Graafian Follicle with  20 Oocyte 
8. Graafian Follicle with  20 Oocyte      Ovulation     Ovum (2

0 
Oocyte) + Empty Graafian Follicle 

(Corpus Luteum) 
9. Ovum (20 Oocyte)           Meiosis-II (at fertilization)       Ovum (Mature) + 2nd polar body     
10. Ovum  (mature) + Sperm        Fertilization                         Zygote 
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Menstrual Cycle :- Controlled by hormones, lasts for 28-29 days on average. The ovum 

(egg) develops and is released from the ovary, the uterus is prepared to receive the 

fertilized egg (zygote). The four stages to the menstrual cycle, governed by the 

interactions of hormones. 

1. Stage 1: Menstrual phase :- Day 1-5, if the ovum released during previous cycle is 

not fertilized thereby resulting in no implantation, then the levels of estrogen and 

progesterone hormones (secreted from corpus luteum of previous cycle) decreases, 

causing the lining of the uterus (endometrium) to break free from the uterine wall 

thereby breaking the blood vessels also. The process of release of this endometrial 

tissue along with the egg and some blood through vagina is called as menstrual flow.  

During the same time, level of FSH starts increasing. 

2. Stage 2: Follicle Phase:- Day 5-13, FSH & LH (Pituitary hormone) causes a follicle 

(an 1
0
 oocyte surrounded by a layer of “helper cells”) to mature, follicular cells 

secrete estrogen (Ovarian hormone) which causes the lining of the uterus to thicken in 

preparation for receiving a fertilized (maybe) egg.  

3. Stage 3: Ovulation:- Day 13-14, rapid  release of LH (Luteinizing Hormone) 

increases levels of LH (LH surge). This causes the mature follicle to rupture, releasing 

2
0
 oocyte surrounded by a layer of “granulosa cells” called as ovulation. It is sucked 

into the fallopian tubes for onward journey.  

4. Stage 4: Luteal Stage:- Day 15-28, the ruptured Graafian follicle changes into a mass 

of yellow cells called as “Corpus Luteum” (yellow body). It releases progesterone 

which causes the final development of the uterine endometrial tissue, preparing it to 

receive the fertilized (maybe) egg. 

Fertilization: Fertilization includes four steps:- 

 Approach of sperm to ovum: During copulation sperms are deposited in vagina. 

Motile sperms swim rapidly and pass through cervix to uterus to Ampullary-Isthmic 

junction of fallopian tube. Sperms remain viable for 72 hours. 

Penetration of sperm into ovum:  Fertilization is possible if ovum and sperm are 

transported simultaneously to the Ampullary-Isthmic junction. The secretions of 

acrosome help the sperm enter into the cytoplasm of the ovum through corona radiata, 

zona pellucida and cell membrane. 

Hormonal changes during menstrual cycle: 

 
Activation of ovum: As the first sperm comes in contact to zona pellucida layer of ovum, 

there are changes in the cell membrane of ovum that block the entry of additional 

sperm. Thus, it ensures that only one sperm can fertilize an ovum (monospermy) and 

thereby prevent polyspermy. 

Fusion of gametic nuclei: Entry of sperm into cytoplasm induces completion of meiotic 

division of the secondary oocyte. It results in the formation of second polar body and 
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haploid ovum (ootid).  Soon the hapoid nucleus of the sperm and ovum fuse together 

to form a diploid zygote. 

      Changes after fertilization: 

 Cleavage: The zygote undergoes successive mitotic divisions called cleavage, as it 

moves through the isthmus of the fallopian tube towards the uterus. 

Cells formed by cleavage are known as blastomeres. 

i.  Morula: At 8-16 cell stage the embryo is a solid sphere 

and is called morula. 

ii. Blastula: Blastomeres continue to divide. A cavity 

appears within it, resulting in rearrangement of 

blastomeres into an outer layer called trophoblast cells 

and an inner cell mass attached to trophoblast. This 

arrangement is called as blastocyst. It continues its 

journey toward the uterus. 

iii.  Implantation: Upon reaching uterus, the blastocyst embeds itself in the 

endometrial wall of uterus. This process is known as implantation. During this 

process the uterine cell divides rapidly and covers the blastocyst.  

 PREGNANCY AND EMBRYONIC DEVELOPMENT 

Pregnancy: Implantation of blastocyst into uterus leads to pregnancy. 

Gestation period: The period between implantation and birth of young one is called gestation 

period. It is nine months in case of human being.  

Chronic villi: These are finger like projection from trophoblast which are surrounded by the 

uterine tissue and blood.   

Placenta: Hemo-Chorial type:- The chronic villi (fetal part) and uterine tissue (maternal 

part)  become inter-digitated and jointly form placenta (structural and functional unit 

between developing embryo).  

Function of Placenta  
i. Holds on the developing foetus (attachment). 

ii. Facilitate exchange of materials between foetus and maternal tissues. 

a. Supply of O2 and nutrient to developing embryo (foetus).  

b. Removal of CO2 and waste products from embryo (foetus).                                                                                                                                   

iii. Act as ultra filter                                                                                                     

iv. Placenta also act as endocrine tissue and produce hormones like:- 

a. hCG (Human Chorionic Gonadotropin)  

b. hPL (Human Placental Lactogen) 

c. Estrogen 

d. Progestogens   

Month-wise development of Human Embryo (foetus) 

Tri- 

mester 

Month Weeks Development 

First 

 

1 1-4 i. Heart is formed. 

ii. Heart beat is audible with stethoscope. 

2 5-8         Limb and digits are formed. 

3 9-12 i. Most of the major organs are formed.  

ii. Now called as foetus. 

Second 5 20 i. First movement of baby.  

ii. Appearance of hairs on head.           

6 24 i. Body is covered by fine hair. 

ii. Eye-lids separate 

iii. Eye lashes are formed. 
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Third 9 36          Fully formed foetus, ready for 

delivery. 

 

PARTURITION 

The process of delivery of foetus (child birth) is called parturition 

 Neuro-endocrine mechanism of parturition 
i. Signal originate from fully developed foetus and placenta. 

ii. It induces mild uterine contraction called foetal ejection reflex. 

iii. This reflex triggers release of: 

a. Relaxin form ovary, to relax/loosen the ligaments & symphasis. 

b. Oxytocin from pituitary gland causing stronger uterine contraction. 

iv. Uterine contraction stimulate further secretion of oxytocin. 

v. The stimulatory reflex between uterine contraction and oxytocin secretion leads to 

expulsion of the baby out through birth canal-parturition 

 

Lactation:- Mammary glands of female undergo differentiation during pregnancy and start 

producing milk at the end of pregnancy under influence of Prolactin hormone. 

Colostrum: The milk secreted by the mother for first few days after the child birth. It is rich 

in calories and proteins and also contains antibodies to provide passive immunity to the 

new born. 

 

Determination of sex of the child: It occurs at the time of fusion of nucleus of the sperm and 

ovum during fertilization. Genetic makeup of humans is: 

i. Human Male: Allosomes (Sex chromosomes)-XY:- Hetero gametic (2 types). 

a. Sperms with X- chromosome 

b. Sperms with Y- chromosome 

ii. Human female: Allosomes- XX :- Homo gametic (01 type of egg with X-

Chromosome). 

Father determines the sex of the child due to the type of sperm that fertilizes the ovum. 

Zygote would carry either XX or XY depending on whether the sperm carrying X or Y 

fertilized the ovum. 

 

Special Information 

1. In most of mammals testes are extra abdominal and lie in scrotum sacs but testes are   

     intra-abdominal in elephants, whales, seals etc.  

2. Testes in human males descend in scrotal sacs during seventh month of development  

     under stimulation of testosterone. 

3. Cryptorchidism: Failure of testes to descend into scrotum. 

4. Leydig’s cells form 10% of testicular volume. They secrete testosterone.                  

5. Hysteroctomy: Surgical removal of uterus. 

 

************* 

References: 

i. NCERT text book-Biology Class-XII 

ii. Photos are from NCERT etext book- Class-XII Biology & Google images. 
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Chapter-2 (HUMAN REPRODUCTION) 

PRACTICE MCQ’s 
1. The endocrine cells of the testes are : 

a. Spermatogonial cells 

b. Sertoli cells 

c. Leidig’s cells 

d. Spermatids 

2. The urethra in human male is called urino-genital canal because: 

a. it is formed by combining excretory and genital system together. 

b. it has urinary and genital tubes together inside it. 

c. it has urinary and genital tubes together outside it. 

d. it functions as both urinary and genital passage. 

3. The hormones regulating puberty in male and female are: 

a. Testosterone and Estrogens respectively 

b. FSH, Testosterone and FSH, Estrogens respectively 

c. FSH, Testosterone and FSH, Estrogens, Progestogens respectively 

d. Testosterone and FSH, Estrogens, Progestogens respectively 

4. Corpus luteum is: 

a. Chemo-secretary unicellular structure  in brain 

b. Neuro-secretary multicellular structure in brain 

c. Chemo-secretary multicellular structure during first half of menstrual cycle. 

d. Chemo-secretary multicellular structure during second half of menstrual cycle. 

5. Spermiogenisis is the process of: 

a. formation of spermatozoa from spermatogonia.  

b. formation of spermatozoa from diploid spermatocyte. 

c. formation of spermatozoa from haploid spermatocyte. 

d. formation of spermatozoa from haploid spermatid. 

6. In case of Gametogenesis in human male and female, if there are 100000 primordial gamete mother cells 

then how many gametes will be formed finally: 

a. 100000 ♂  gametes and 100000 ♀  gametes 

b. 100000 ♂  gametes and 200000 ♀  gametes 

c. 400000 ♂  gametes and 100000 ♀  gametes 

d. 400000 ♂  gametes and 200000 ♀  gametes 

7. The function of Sertoli cells is : 

a. to release androgens for the development of gametes. 

b. to release Progestogens for the development of gametes. 

c. to hold on to gametes during transformation of gametes. 

d. to provide nutrition during transformation of gametes. 

8. A doctor gave intravenous injection to a pregnant woman to induce delivery. The drug was: 

a. Oxytocin 

b. Relaxin 

c. Progesterone 

d. Estrogen 

9. Breast feeding is highly recommended for lactating mothers especially during first few days after 

delivery as this milk is rich in:  

a. Proteins 

b. Fats 

c. Antibodies 

d. Lactose and proteins 

10. Assertion: Menstruation is the first phase of any menstrual cycle.  

Reason: Menstruation corresponds to removal of endometrial thickened layers along with some blood in 

coagulated form but also depicts the initiation of development of new follicle. 

a. If both ‘A’ and ‘R’ are correct and ‘R’ is the correct explanation of the ‘A’. 

b. If both ‘A’ and ‘R’ are correct and ‘R’ is not the correct explanation of the ‘A’. 

c. If ‘A’ is correct but ‘R’ is false. 

d. If ‘A’ is false but ‘R’ is correct. 

************* 
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CHAPTER-4 

REPRODUTIVE HEALTH 

 

Reproductive Health:- A total well being in physical, emotional, behavioral and  social 

aspects of reproduction. 

Population Explosion:- An enormous increase in the size of population in a short span of 

time. 

Lactational Amenorrhea:- The absence of menstruation during the period of intense 

lactation following parturition. 

Inter-Uterine Devices (IUDs):-Devices inserted in the uterus to achieve contraception 

[prevent fertilization]. 

Vasectomy:- Sterilization procedure in males by cutting and ligating vas deferens. 

Tubectomy:- Sterilization procedure in females by cutting and ligating fallopian tube.  

Medical Termination of Pregnancy (MTP):- Intentional or voluntary termination of 

pregnancy before   full term. 

Sexually Transmitted Diseases (STDs) or Venereal diseases (VDs):- Diseases or infections 

that are transmitted through sexual intercourse.     

Infertility:- The inability of a couple to produce children in spite of unprotected sexual 

cohabitation. 

In-vitro Fertilization:- The fusion of  gametes (fertilization) under artificial conditions in a 

glass apparatus in almost similar conditions as that of the body. 

  

Reproductively healthy society:- A society with people having physically , functionally 

normal reproductive organs and normal emotional and behavioral interactions among 

them in all sex related aspect. 

A) STRATEGIES BY GOVERENMENT 

Family Planning Program was started in India in 1957. Thereafter more reproduction-related 

areas have been included in it and is collectively called as Reproductive and Child Health 

Care (RCH) program.  

Major tasks are undertaken are:- 

i. Creating awareness among the people about various reproduction-related aspects 

ii. Providing facilities for building up a reproductively healthy society.  

iii. Available birth control options. 

iv. Care of pregnant women. 

v. Postnatal care of the mother and child. 

vi. Importance of breast feeding. 

vii. Equal opportunities for male and female child. 

viii. Sex education in schools to give right information (adolescence and related 

changes, safe and hygienic sexual practices, sexually transmitted diseases (STD) 

etc.) so as to avoid myths and misconceptions. 

ix. Awareness concerning the problems due to uncontrolled population growth.  

Population explosion 

Indian population at the time of independence was 350 million and it crossed one billion in 

2000 (presently over 1.3 billion). According to 2001 census report the rate of growth of 

population is about 1.7%  i.e. 17/1000/year. 

 Reasons of population explosion  

a) Increase in health facilities along with better living conditions. 

b) Decline in death rate. 

c) Decline in maternal and infant mortality rate.  

d) Increase in number of people in reproductive age. 
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Future concerns: In case the above rate of growth of population is not checked immediately 

the country shall face acute shortage of the basic requirements like food, water, space 

shelter and clothing etc. Therefore the government was forced to take measures to enforce 

a check population growth. 

Measures to control population growth rate 

a) Motivating small family norms by using various birth control methods. 

b) Raising of marriageable age-18 years for females and 21 years for males. 

c) Incentives given to couples with small families.  

B)  BIRTH CONTROL 

a) Mechanical or Barrier Methods: 

i. Condom:- A tube like structure made of thin, flexible material (latex) worn   

over the penis. It is highly effective as it prevents the deposition of sperm in 

vagina and also prevent contact between male and female tissues. Therefore it 

provides good protection against sexually-transmitted disease (STD) agents 

such as HIV(the cause of AIDS), Human Papilloma Virus (HPV), Chlamydiae, 

Neisseria  gonorrhoeae. 

ii. Diaphragm :- Rubber dome placed near cervix through vagina. It may be used 

along with spermicidal chemicals. It prevents sperms to enter the uterus. 

iii. Cervical Cap :- Impermeable cap fitted over the cervix, may be left in place 

until menstruation  

b) Chemical Methods : Spermicides:- Chemicals, such as jellies, pastes and creams etc. 

are introduced in the vagina prior to mating.  

c) Hormonal Contraception : 

i. Oral Contraceptives(Pill):- Many formulations combining varying amounts of 

a estrogen and progestin (progesterone-like steroid-Mala-D), taken for 3 weeks, 

then stopped to allow menstruation. It is widely-used  method but some may 

experience little discomfort or little risk of cardiovascular disease. Pills reduce 

the production of FSH and LH, thus preventing ovulation.  

Pills works either by: 

 Stopping ovulation. 

 Preventing implantation. 

 Thickening mucus in cervix to prevent sperm entry.   

‘Saheli’- Non-steroidal contraceptive, dose is once a week pill with very few 

side effects. Professional advice is essential. 

ii. Vaginal Rings:- Small plastic ring inserted into the vagina, releases both an 

estrogen and progestin and lasts for 3 weeks. One progestin-only ring that blocks 

the menstrual cycle for 3 months. 

iii. Injectable preparations:- Injectable containing either/both estrogen-progestin, 

given once a month. Progestin only (lasts for 12 weeks)  

iv. Implant:-A small biocompatible tubular structure that releases a synthetic 

progestin, is inserted under the skin (requiring a local anesthetic). It prevents 

pregnancy for up to 3 years. It can be reversed also.  

v. Morning After Pill:- A pill containing high dose of a progestin, if taken within 

72 hours after unprotected intercourse or rape, interferes with ovulation and 

implantation. If implantation has occurred, RU-486 may be used. RU-486 is a 

synthetic steroid related to progesterone. Unlike progestin discussed above, that 

mimics the action of progesterone, RU-486 opposes progesterone.  

vi. Intrauterine Devices (IUD):- IUD’s are special devises made of biocompatible 

material to be inserted in uterus to prevent pregnancy. 

IUD’s are of following types: 

http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/T/TumorSuppressorGenes.html#hpv
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/E/Eubacteria.html#Chlamydiae
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/E/Eubacteria.html#Gram_Negative_Cocci
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/S/SexHormones.html#Estrogens
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/P/Progesterone.html
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/S/SexHormones.html#menstrual
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/P/Progesterone.html#Progestins
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/P/Progesterone.html#Progestins
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/S/Sexual_Reproduction.html#Ovulation
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/S/Sexual_Reproduction.html#Pregnancy
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 Non medicated IUD: Lippes loop  

 Copper releasing IUD: Cu-T, Cu7, Multiload375.  

 Hormone releasing IUD: Progestasert, LNG-20 

 IUD’s work on the following principle: 

 Increase phagocytosis of sperms in uterus. 

 ‘Cu’ ions reduce mobility of sperms 

 ‘Cu’ ions reduce fertilizing capacity of sperms 

 Hormone releasing IUD’s makes uterus unsuitable for implantation. 

 Hormone releasing IUD’s also thickens cervical mucus. 

d) Natural Family Planning - Rhythm Methods 

An egg can be fertilized only during the day or so after ovulation. Sperm can live 

in the female reproductive tract for up to 3 days. So copulation that takes place 

more than 5 days before or 2 days after ovulation is unlikely to lead to 

pregnancy.  

Abstinence: It is called natural family planning or rhythm method or Periodic 

abstinence. This method focuses on avoiding coitus from 10
th

 to 17
th

 day of 

menstrual cycle. Accuracy to determine the ovulation depends upon: 

i. Knowing all about personal menstrual cyclic rhythm. 

ii. Close monitoring of body temperature (slightly rises at ovulation).   

e) Medical Termination of Pregnancy(MTP)/Abortion:- MTP is deliberate removal 

of the embryo/foetus before birth. It is relatively safely done mechanically using a 

suction device (during first 3 months of pregnancy) or by surgery (in the later stages 

of pregnancy). If done by untrained persons, MTP may lead to permanent damage to 

uterus (not able to conceive).  

MTP is advisable under 04 situations: 

i. Continuation of pregnancy is medically unsafe for the mother or the 

foetus. 

ii. Casual unprotected intercourse. 

iii. Failure of contraceptive 

iv. Rape 

f) Sterilization/Surgical methods: 

i) Tubectomy (Tubal Ligation):- The fallopian tubes (both of them) are cut 

and tied so that sperm can’t reach ampullary region for fertilization. 

ii) Vasectomy:- The process of cutting and tying to itself, each vas deferens to 

prevent semen to reach urino-genital canal. It can be done in the doctor's 

clinic, with a local anesthetic, in 30-40 minutes. Glandular secretions 

(hormones & secretions of glands) remain normal (Semen without sperms), 

so copulation and ejaculation proceed normally.  

        The operation can be reversed, but don't count on it.  

C) SEXUALLY TRANSMITTED INFECTIONS / DISEASES: The infections that are 

generally transmitted from the infected person to non-infected person by sexual contact 

are called as STI’s / STD’s/VD (Venereal disease)/RTI (Reproductive Tract Infection). 

 The following table provides a list of the sexually transmitted diseases and their   

causative agents. 

 

S.No Disease Causative organism Type Cure 

1 Syphalis Treponema palladium Bacteria Completely 

curable if 

detected 

early and 

2 Gonorrhoea Neisseria gonorrhoeae Bacteria 

3 Chlamydiasis Chlamydia trachomatis Baceria 

4 Trichomoniasis Trichomonas vaginalis Protozoa 

http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/S/SexHormones.html#menstrual
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/S/Sexual_Reproduction.html#Sex_Organs_of_the_Human_Male
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5 Genital wrats   treated 

properly 

6 HIV-AIDS Human Immuno Virus Virus Non curable 

7 Hepatitis-B Hepatitus virus Virus 

8 Genital Herpes Herpes simplex virus 

Human papilloma virus 

Virus 

 

  The general symptoms in the genital region include:- 

i) Itching 

ii) Fluid discharge 

iii) Slight pain 

iv) Swelling 

The infected persons do not seek medical help for the following reasons: 

i. Absence or less significant symptoms in the early stages of infections,  

ii. Social stigma attached to the STDs. 

If not taken care properly such infections may lead to: 

i. Complication like PID-Pelvic Inflammatory Disease 

ii. Abortion 

iii. Still birth 

iv. Ectopic pregnancy 

v. Infertility 

vi. Cancer of reproductive tract 

These diseases are reported to be high among individuals of age group of 15-24 years.     
These infections could be avoided by the following practices:- 

 i)  Avoiding sex with unknown partner or multiple partners. 

  ii) Using condom during coitus every time. 

      iii)  Seeking medical help in case of doubt and getting it completely cured. 

 

D)  INFERTILITY: The condition of a couple not being able to produce young ones in spite 

of sexual co-habitation is called as infertility.  

 Reasons for infertility could be: 

i. Physical 

ii. Congenital diseases 

iii. Use of certain drugs 

iv. Immunological reactions 

v. Psychological. 

Specialized Health Care Units called Infertility clinics could diagnose the problem and give 

corrective treatments for many of these problems. 

Where corrective treatments are not available, there are special techniques called Assisted 

Reproductive Technologies (ART) to help the couple produce children; they are as 

follows:- 

a. In-vitro fertilization / Test Tube Baby- In this method, ova from the wife/donor 

 female and the sperms from the husband/donor are allowed to fuse under  

 simulated conditions (as that of the body) in the laboratory. The zygote or early 

embryo is transferred into the uterus or fallopian tube for further development; this 

process called Embryo Transfer (ET) and can be done in the following ways:-   

i) Zygote Intra Fallopian Transfer (ZIFT): The transfer of zygote or early 

embryo up to eight blastomers into the fallopian tube is called ZIFT. 

ii) Intra Uterine Transfer (IUT): The transfer of late embryos with more than eight 

blastomers into the uterus is called as ET / IUT.  



28 

S P Singh, TA Biology, KVS Zonal Institute of Education & Training Chandigarh 

iii) Intra Cytoplasmic Sperm Injection (ICSI):- The process of transfer of sperm 

nucleus by directly injecting into the ovum to form a zygote under laboratory 

conditions is called as ICSI. This may be followed by ZIFT or ET (in-vivo). 

b. In-vivo fertilization: Fertilization taking place inside reproductive tract. 

i) Gamete Intra Fallopian Transfer (GIFT):- The process of transfer of an 

ovum collected from a donor female into another female who cannot produce 

ova, but can provide suitable conditions for fertilization and further 

development of the foetus up to parturition is called as GIFT. The recipient 

female then can undergo normal copulation. 

ii)   Artificial Insemination:- The process of transfer of semen collected from   

the husband or a healthy male donor into vagina or into the uterus (Intra 

uterine insemination) is called as AI. This method is used in cases where 

infertility is due to the inability of the male partner to naturally inseminate the 

female (Impotency) or due to very low sperm count in the ejaculate. 

 AMNIOCENTESIS: Diagnostic technique:- 

 The process by which a sample of amniotic fluid in which the foetus is developing 

in the womb, is taken for cytological / biochemical analysis. This technique is used 

to detect:- 

  i) Congenital diseases by karyotyping the somatic cells, abnormalities   

  due to changes in chromosome number like Down’s syndrome, Turner’s 

   syndrome, Klinefelter’s syndrome etc.     

                   ii) Metabolic disorders like Phenylketonuria and Alkaptonuria.  

In case the child is likely to suffer from congenital / metabolic disorder the mother is 

informed by the doctor so that the parents can make informed choices. 

  Misuse:- Increase incidence of female foeticide (especially in northern states in India). 

************* 

CHAPTER-4 

REPRODUCTIVE HEALTH 

PRACTICE MCQ’s  

1. The hormone releasing IUD is: 

a) Cu-T 

b) Lippes Loop 

c) Multiload 375 

d) LNG-20 

2. Among all the available methods of contraception, the best method to prevent pregnancy 

and avoid the chance of transmission of HIV-AIDS is: 

a) Condom male 

b) IUD 

c) Implants 

d) Tubectomy 

3. The IUD’s work by: 

a) Sterilizing sperms 

b) Stagnating sperms 

c) Stimulating sperms 

d) Sensitizing sperms 

4. Pills are generally a combination of: 

a) Estrogen and FSH 

b) Estrogen and Progestin 

c) Progestin and FSH 

d) FSH and LH 
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5. Pills work on the principle of : 

a) Lowering the level of phyto-hormones in body. 

b) Lowering the level of gonado-hormones in body. 

c) Enhancing the level of gonado-hormones in body. 

d) Neutralizing the level of gonado-hormones in body. 

6. The sterilization program to control population involves both male and female 

procedures. The male sterilization involves: 

a) Castrating the male 

b) Cutting the urino-genital canal 

c) Cutting the tube that leave the scrotal sac  

d) Cutting and ligating on itself the tube leaving scrotum 

7. Amniocentesis, is a diagnostic technique for knowing the metabolic condition of the 

unborn baby. It is based on the principle of : 

a) Ultra sonography of the womb. 

b) Taking the X-ray of the womb. 

c) Extracting and analyzing the maternal tissue from the womb. 

d) Extracting and analyzing the liquid from the bag containing baby in the womb. 

8. Amniocentesis, involves: 

a) Extracting and analyzing the maternal tissue from the womb. 

b) Extracting and analyzing the maternal fluid from the womb. 

c) Extracting and analyzing the foetal tissue from the womb. 

d) Extracting and analyzing the liquid from the bag containing baby in the womb. 

9. RTI’s are considered a stigma in our country. However these are the infections that can be 

treatable and fully curable. Which of the following RTI’s are bacterial in origin: 

i. Syphilis 

ii. Trichomoniasis 

iii. Gonorrhea 

iv. Hepatitis-B 

v. Chlamydia 

a. Only ‘i’, ‘ii’ and ‘iii’ 

b. Only ‘ii’, ‘iii’ and ‘iv’ 

c. Only ‘iii’, ‘iv’ and ‘v’ 

d. Only  ‘v’, ‘iii’ and ‘i’ 

10. Assertion: in the last 50 years the population of India has increased at a rapid rate. 

Reason: The increase in population can be attributed to increased medical facilities in 

general and particularly maternal and child care facilities. 
a. If both ‘A’ and ‘R’ are correct and ‘R’ is the correct explanation of the ‘A’. 

b. If both ‘A’ and ‘R’ are correct and ‘R’ is not the correct explanation of the ‘A’. 

c. If ‘A’ is correct but ‘R’ is false. 

d. If ‘A’ is false but ‘R’ is correct. 
************ 
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CHAPTER -5 

PRINCIPLE OF INHERITANCE AND VARIATION 

 

Allele:-The genes coding for alternating expressions for one character. 

Back cross:-A cross between an individual offspring with a particular expressions and one of 

its parental genetic expression wrt the trait concerned. 

Crossing over:-Mutual exchange of crossover portions of non sister chromatids of  

   homologous chromosomes during prophase-I of meiosis.  

Dominant:-An allele that can express itself even in the presence of contrasting allele.  

Genotype:-The allelic/genetic composition required for a phenotype in an individual.  

Heredity:-The pattern of transmission of characters from one generation to next    

      generation.  

Heterozygous (hybrid):-The condition of presence of two dissimilar alleles of a gene (Tt). 

Homozygous (pure):-The condition of presence of two similar alleles of a gene (TT/tt). 

Linked genes:-The genes present on a chromosome that are inherited as a single unit.  

Locus:-Position on a chromosome where an allele / gene can be located. 

Pedigree Analysis:-Tracking a character in several generations of a family with the help of 

certain internationally accepted symbols is called pedigree analysis. 

Phenotype:-The visual / detectable expression of a gene in an individual. 

Punnet square:-A tabulated representation of the outcome of a cross to calculate the  

  probability of all possible combinations in the offspring’s.  

Reciprocal cross:-A cross where gametes from parental generation are reversed.  

Recombinants (cross over):-The chromatids formed after the crossing over are called  

  recombinants (as they have exchanged alleles) .  

True breeding line:-A line produced by continued selfing and shows a character    

  inherited as such (without any change) for several generations. 

Variation:-Macro/microscopic differences in expressions that exist in the individuals of a 

species. 

MENDEL’S LAW OF INHERITANCE 

Mendel selected sweet pea (Pisum sativum) for his experiments because:  

i.  Many clearly observable characters are available. 

ii. Each character had two distinguishable alternate expressions. 

iii. The plant can be self and cross pollinated easily. 

iv. The characters selected for study were seven and each had two contrasting 

expressions i.e. height of plant, flower colour, seed colour, seed shape, pod 

colour, pod shape and position of flower. 

 

 

 

 

 

 

 

 

 

 

A. INHERITANCE OF ONE GENE (Monohybrid 

cross):- It deals with the inheritance of one pair of 

contrasting expression of a character.  

e.g.:-  Character selected: Height 
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   Alternate expressions: Tall / Dwarf 

Mendel experiment was as follows: 

i. Mendel crossed tall and dwarf pea plant.  

ii. He found all the plants were tall in F1 generation.  

iii. On selfing the tall F1 plants, he found 3/4 were tall and 1/4 were dwarf. There 

was no blending of contrasting traits.  

        It is explained through monohybrid cross.  

   

  

 

 

 

 

 

 

 

 

 

 

                 Test results for all the monohybrid crosses gave the same result (3 Dominant : 1 

Recessive) 

TEST CROSS:- A back cross between F1 individuals with homozygous recessive parental 

combination is called as test cross.  

Significance:- It is done to know the genotype of dominant character [whether it is 

homozygous (TT) or heterozygous (Tt)]  

a) Testcross result: 50% dominant : 50% recessive:- F1 is HZ for the character. 

b) Testcross result: 100% dominant : 0% recessive:- F1 is HM for the character. 

B. INHERITANCE OF TWO GENES (Dihybrid Cross):- It involves the study of 

inheritance of two different characters simultaneously, each with contrasting expressions.  

e.g.:- A cross between a pea plant with pure ‘Round & Yellow’ seeds with pure ‘Wrinkled & 

Green’ seeds (Round dominant over Wrinkled and Yellow dominant over Green).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parents    Tall (TT)  X Dwarf (tt) 
Gametes        (T)          (t)  
F1 generation                    Tt     
On selfing F1         Tt   X      Tt  
Gametes    (T)     (t)   (T)    (t) 
F2 generation            TT     Tt     Tt tt 
Phenotypic ratio         Tall    : Dwarf   
             3      :     1 
Genotypic      Homozygous tall : Heterozygous tall : Homozygous dwarf  
ratio        (TT)    (Tt)    (tt)  
    1 : 2    : 1 
 



32 

S P Singh, TA Biology, KVS Zonal Institute of Education & Training Chandigarh 

     

Parents 

 

Phenotype 

Round 

 &  

Yellow 

seeds 

Wrinkled  

& 

 Green seeds 

Genotype RRYY Rryy 

Gametes RY Ry 

F1 RrYy 

Selfing RrYy X RrYy 

Gametes RY Ry rY Ry 

RY RRYY 

Round 

Yellow 

RRYy 

Round 

Yellow 

RrYY 

Round Yellow 

RrYy 

Round Yellow 

Ry RRYy 

Round 

Yellow 

RRyy 

Round 

Green 

RrYy 

Round Yellow 

Rryy 

Round Green 

rY RrYY 

Round 

Yellow 

RrYy 

Round 

Yellow 

rrYY 

Wrinkled 

Yellow 

rrYy 

Wrinkled Yellow 

ry RrYy 

Round 

Yellow 

Rryy 

Round 

Green 

rrYy 

Wrinkled 

Yellow 

rryy 

Wrinkled Green 

F2 generation  Round Yellow  :  Round Green : Wrinkled Yellow : Wrinkled Green 

     9          :    3         :     3 :  1 

Yellow   :   Green              Round     :     Wrinkled  

     12    : 4                  12       :           4 

   3    : 1                   3        :           1  

Mendel’s law of inheritance:-  

1. Law of dominance:- Each character is controlled by discrete units called factors 

which occur in pairs.  

The phenomenon of expression of one of the factors of a character when both are 

present together in an individual is called as ‘Law of Dominance’.  

2. Law of segregation:- The phenomenon of separation of the two alleles 

(alternating factors) of one character, during gamete formation is called as ‘Law 

of Segregation’.  

3. Principle of independent assortment:- The phenomenon of inheritance of alleles 

of two or more characters independent of each other when studied together is 

called as ‘Law of Independent Assortment’. 

 

INCOMPLETE DOMINANCE: 

i. The phenomenon when neither of the alleles of a gene is completely dominant over its 

counterpart. 

ii. F1 hybrids display an intermediate expression between the two parents (neither of the 

parental phenotype) is called as ‘Incomplete Dominance’.  

e.g.:- Snapdragon (Antirrhinum):- A pure ‘Red’ flowered plant is crossed with pure ‘White’ 

flower, F1 individuals are all pink (none is either ‘Red’ or ‘White’).  

On selfing F1 hybrids, F2 progeny besides displaying ‘Red’ & ‘White’ also display ‘Pink’ in 

the ration of 1:2:1 ( same as monohybrid cross). 

MULTIPLE ALLELES 

 When one gene exists in more then two allelic forms in a population. Each diploid individual 

can have a pair of the alleles only.  
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e.g.:- ABO blood groups in human: 

 Human blood group is controlled by the gene-I.  

 The gene-I has three alleles ‘I
A
’, ‘I

B
’, and ‘i’.  

 One person (being diploid) carries only two alleles. 

 ‘I
A
’ and ‘I

B
’
 
produce membrane markers (sugars) 

  Allele ‘i’ does not produce any membrane marker (sugar). 

 ‘I
A
’ and ‘I

B
’
 
are dominant over ‘i’. 

 ‘I
A
’ and ‘I

B
’
 
are equally dominant (Co-dominant) over each other.  

 

Allele from 

parent 1 

Allele from 

parent 2 

Genotype of 

offspring 

Phenotype 

Blood group 

I
A 

I
A 

I
B 

I
B 

I
A 

i
 

I
A 

i
 

I
B 

i
 

I
B 

i
 

I
A
 I

A
 

I
A
 i 

I
B
I
B 

  I
B
 i 

I
A
 I

B
 

i i 

A 

A 

B 

B 

AB 

O 

 

Co-dominance:-When two alleles of a gene are equally expressive or dominant in an 

individual.  

e.g.:-A person with blood group AB is an example of co-dominance where alleles I
A
 and I

B 

are co-dominant and express their own types of membrane markers (sugars). Such RBCs’ 

have both A and B types of sugars.  

SINGLE GENE PRODUCT MAY PRODUCE MORE THEN ONE EFFECT 

 In pea seeds, the gene for starch grain formation has two alleles (B & b).  

 HM-dominant (BB): It results in synthesis of large starch grains. 

  HM-recessive (bb): It results in synthesis of small starch grains.  

 HZ- (Bb): It results in synthesis of intermediate size starch grains. 

 Upon maturation, ‘BB’ seeds are round and ‘bb’ seeds are wrinkled.  

Results:- If the phenotype of starch grain is seen, then the allelic composition show two 

different types of effects: 

i. 1
st
 effect: Size of starch grain (Large / Intermediate / small): Incomplete 

dominance.  

ii. 2
nd

 effect: Shape of seed (Round  / Wrinkled).  

 

CHROMOSOMAL THEORY OF INHERITANCE 

Given by Sutton & Boveri:- It states that the behaviour of chromosomes  during gamete 

formation is similar (parallelism) to that of genes during inheritance.  

a) In a diploid cell, both the chromosomes and genes occour in pairs. 

b) The two alleles of a gene are located at the same locus of homologous chromosome. 

c) Homologous chromosomes and allele pair up during metaphase-I and get separated 

during anaphase-I in the process of gamete formation. 

d) One pair segregates independently of other pair as in dihybrid ratio. 

 

LINKAGE AND RECOMBINATION  

1. Linkage:-The tendency of genes (present in the same chromosome) to stay together during 

the process of inheritance is called linkage.  
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Complete linkage:-In this, crossing over does not occur between the genes and are 

transmitted intact. The linked genes show zero percent recombination and leads to the 

formation of parental combinations in the gametes only. 

Incomplete linkage:-The chromosomes / genes undergo crossing over during gamete 

formation and produce recombinants and parental type gametes in the ration of 18% and 

82% respectively.   

2. Recombination:-As a result of crossing over, the formation of genetic combinations that 

are not existing in parents are called as recombination. 

 

CHROMOSOMAL THEORY OF LINKAGE ( T. H. MORGAN) 

a) Genes lie in linear order in the chromosomes. 

b) The distance between the linked genes determine the strength of linkage i.e. closer the 

genes, stronger is the linkage. 

c) The linked genes are present in same chromosome.. 

d) The linked genes tend to remain together during inheritance.  

 

MECHANISMS OF SEX DETERMINATION 

Autosomes:-All the chromosomes except sex chromosomes are called as autosomes. 

Sex chromosomes-The chromosomes involved in sex determination (X/Y) . 

a) XX – XO type – (insects like grass hopper, cockroach etc.)  

 Female homogametic (XX):- Produces only one type of egg cell (with X chromosome). 

 Male (Hemigametic) (XO):- Produces two types of sperms (with X and without X).  

 If egg (X) is fertilized by sperm with (X), it produces female (XX).  

 If egg (X) is fertilized by sperm without (X), it produce male (XO).  

 

Sex determination is done by type of sperm that fertilizes the egg. 

a. XX –XY type –(Mammals, drosophila) Female with XX and males with XY Chr.  

If egg (X) fuses with sperm (X), it produces female . 

If egg (X) fuses with sperm (Y), it produces male . 

So sex determination depends upon type of sperm . 

b. ZW – ZZ type – (birds, some reptiles) 

        Female with ZW Chromosome and males with ZZ chromosome 

Here sex determination depends upon the egg (Z or W) that is fertilized by sperm Z . 

 

Male heterogamy – In XO and XY type of sex determining mechanisms, males produce 

two different types of gametes.  

Female heterogamy – In ZW sex determination mechanisms, the female produces two 

types of eggs i.e. either with Z or with W chromosome.  

  

S.No. Organism Female Male Heterogamy 

1 Certain insects like grass hopper  XX XO Male 

2 Mammals, Drosophila XX XY Male 

3 Birds & reptiles  ZW ZZ Female 

 

Mutation:-An inheritable change in structure of genes or chromosome or a change in 

chromosome number. 

Types of mutations:- 

a. Point mutation:- Change in a single base pair of DNA (Sickle cell anaemia). 

b. Frame shift mutation:- Deletion or insertion of base pair of DNA causes frame shift 

mutations (Thalassemia-Beta chain of Hb changed). 
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Diso

rder 

Category Mutation in 

Autosomes Allosomes 

Genetic 

disor

ders 

Mendelian disorders 

(Change in single 

base) 

Phenylketonuria Haemophilia 

Sickle Cell 

Anaemia 

Colour Blindness 

Cystic Fibrosis  

Chromosomal 

disorders 

(Chromosomal 

number) 

Dawn’s syndrome Klinfelter’s 

syndrome 

 Turner’s syndrome 

A) Mendelian disorders:- Due to mutations in single gene. 

 

i. Hemophilia:-Sex linked recessive disease. The affected person is not able to produce 

a blood coagulation factor thereby leading to continuous bleeding if injured.  

a. Heterozygous female (carrier): (If marry to normal male) 

i. Probability of transmission of X
h
  to offsprings = 50% 

ii. Probability of ♀ (daughters) to be haemophilic =  00% 

iii. Probability of ♀ (daughters) to be carrier =  50% 

iv. Probability of ♂ (sons) to be haemophilic =  50% 

b. Homozygous female (haemophilic): (If marry to normal male) 

i. Probability of transmission of X
h
  to offsprings = 100% 

ii. Probability of ♀ (daughters) to be haemophilic =  00% 

iii. Probability of ♀ (daughters) to be carrier =  100% 

iv. Probability of ♂ (sons) to be haemophilic =  100% 

c. Hemophilic male (If marry to normal female) 

i. Probability of transmission of X
h
  to offsprings = 50% 

ii. Probability of ♀ (daughters) to be haemophilic =  00% 

iii. Probability of ♀ (daughters) to be carrier =  100% 

iv. Probability of ♂ (sons) to be haemophilic =  00% 

d. Hemophilic male (If marry to carrier female) 

i. Probability of transmission of X
h
  to offsprings = 75% 

ii. Probability of ♀ (daughters) to be haemophilic =  50% 

iii. Probability of ♀ (daughters) to be carrier =  50% 

iv. Probability of ♂ (sons) to be haemophilic =  50% 

ii. Sickle-cell anaemia:-It is autosomal, recessive trait. The parents transmit the disease 

to offspring only if both are carrier (heterozygous) i.e.(Hb
A
 Hb

S
).  

A sickle cell anaemic person has Hb
S
 Hb

S
 alleles  

Cause- Substitution of Glutamic acid by Valine at sixth position of beta globin chain 

of Hb. The codon changes from GAG to GUG. This mutant Hb changes the shape of 

haemoglobin and RBC, making the RBC look like a sickle. 

iii. Phenylketonuria:- It is metabolic disorder (inborn error of metabolism) and is 

autosomal recessive trait. The individuals lack an enzyme which changes 

phenylalanine into tyrosine. So phenylalanine gets accumulated in brain & leads to 

mental retardation.  

 

B )      Chromosomal disorders : 

a. Polyploidy:- Addition of one or more complete sets of chromosomes to the  

 diploid number e.g. triploid (3n), Tetraploid (4n)  

b. Aneuploidy:- Addition or deletion of one or more chromosome to the normal    



36 

S P Singh, TA Biology, KVS Zonal Institute of Education & Training Chandigarh 

            diploid number. 

Monosomy (2n - 1): Only single copy of a particular chromosome is present. 

Trisomy (2n+1): Besides 02 normal copies of a particular chromosome, an 

additional copy is present, making the total number to be 3 copies. 

i. Downs Syndrome:- (Discovered by Langdon Down)  

   Cause:- It is due to trisomy of 21
st
 Chromosome (autosomal disorder)  

It is caused due to non-disjunction of 21
st
 Chromosome during meiosis. 

Characters:- Broad fore head, partly open mouth, protruding tongue, broad 

 palm with characteristic palm crease and mental retardation 

ii. Klinefelter’s Syndrome:- Sex Chromosomal disorder  

     Cause: Presence of three copies of sex-chromosome i.e. XXY and total  

 number of chromosomes is 47.  

Characters: Individual with overall masculine development but with 

development of breast (gynaecomastia), genitalia under developed, less body hair. 

iii. Turners’ Syndrome:- Sex Chromosome disorder  

        Cause: Due to absence of one X Chromosome i.e. XO and total number of 

  chromosomes being 45.  

        Characters–Sterile females, underdeveloped breast, rudimentary ovaries, 

narrow hips.  

************* 

 

 

 

 

 

CHAPTER-5 

PRINCIPLES  OF  INHERITANCE 

PRACTICE MCQ’s 

 

1.  A gene / allele may be considered as dominant if: 

a. It is compatible with its counterpart in expression. 

b. It is comparable with its counterpart in expression. 

c. It is able to express along with its counterpart. 

d. It is able to express instead of its counterpart. 

2.  Mendel was able to conceptualize the laws of inheritance because he : 

a. Observed the characters very carefully. 

b. Took record of each seed / plant being produced. 

c. Selected the characters smartly. 

d. Applied mathematics and averaged out the results by ration. 

3.  Mendel was not able to discover the principle of linkage during inheritance because 

he: 

a. Selected only dominant characters and their alternating expressions. 

b. Took record of each seed but did not apply mathematics for linkage groups. 

c. Selected the characters that by chance were present on different chromosomes. 

d. Selected the characters carefully as they were present on different chromosomes. 

4.  Mendelian ration of  1:2:1 corresponds to: 

a. F1 generation Mendelian monohybrid cross 

b. F1 generation Mendelian dihybrid cross 

c. F2 generation Mendelian monohybrid cross 

d. F2 generation Mendelian dihybrid cross 
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5.  Mendelian ration of  1:2:1 corresponds to: 

a. Law of unit characters 

b. Law of dominance 

c. Law of segregation 

d. Law of independent assortment 

6.  If ‘D’ denotes dominant allele and ‘R’ denotes recessive allele, then in case of 

Mendelian dihybrid cross, the ration of  9:3:3:1 corresponds to: 

a. DD : RR : DR : RD 

b. DR : RD : DD : RR 

c. RD : RR : DR : DD 

d. DD : DR : RD : RR 

7.  If a carrier female for the trait hemophilia marries a normal male, the possibility of 

their daughter and sons to be hemophilic is: 

a. 50% and 100% respectively 

b. 00% and 100% respectively 

c. 00% and 50% respectively 

d. 50% and 00% respectively 

8.   The sex determination in organisms is based on allosomes. The sequence of 

allosomes for sex determination considering female first in Grass hopper, Humans, 

Drosophila and Birds will be: 

a. XX-XO, XX-XY, XX-XO, ZZ-ZW respectively 

b. XX-XO, XX-XY, XX-XY, ZW-ZZ respectively 

c. XX-XO, XX-XO, XX-XY, ZZ-ZW respectively 

d. XX-XO, XX-XY, XX-XO, ZW-ZZ respectively 

9.  Assertion: Klinefelter’s syndrome is chromosomal disorder with an extra sex 

chromosome that can be microscopically checked while karyotyping. 

  Reason: The extra chromosome is due to the non-disjunction of sex chromosome 

taking place anaphase –I of meiosis while forming gamete. 

a. If ‘Assertion” and ‘Reason” are both correct and ‘Reason’ is the correct 

explanation of ‘Assertion’.  

b. If ‘Assertion” and ‘Reason” are both correct and ‘Reason’ is not the correct 

explanation of ‘Assertion’.  

c. If ‘Assertion” is correct but ‘Reason” is false.  

d. If ‘Assertion” is false but ‘Reason” is correct. 

10. Assertion: Blood group of a child with parents being ‘A’ and ‘B’ will always be 

blood group ‘AB’. 

Reason: Allele ‘A’ and allele ‘B’ are co-dominant, so there can be possibility of 

‘AB’ blood group in the child, but other blood groups are also equally possible. 

a. If ‘Assertion” and ‘Reason” are both correct and ‘Reason’ is the correct 

explanation of ‘Assertion’.  

b. If ‘Assertion” and ‘Reason” are both correct and ‘Reason’ is not the correct 

explanation of ‘Assertion’.  

c. If ‘Assertion” is correct but ‘Reason” is false.  

d. If ‘Assertion” is false but ‘Reason” is correct. 

 

     *********** 
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CHAPTER-6 

MOLECULAR BASIS OF INHERITANCE 

 

Anticodon:-The sequence of three nitrogenous bases on t-RNA, complementary to the m-

RNA codon  for a particular amino acid. 

Cistron:-The sequence of bases of mRNA coding for a specific polypeptide. 

Codon:-The sequence of three nitrogenous bases on m-RNA, that codes for a particular 

amino acid. 

DNA:- Deoxyribonucleic acid: Deoxyribonucleotide polymer with sequence of nitrogen 

bases coding for specific proteins for the body. 

Gene:-It is a segment of DNA that codes for RNA and thereby a polypeptide. 

Gene-Operator:- A gene that switch on or off  the activity of structural genes. 

Gene-Promoter:- It is the binding site for RNA polymerase in transcription, at 5’ end. 

Gene-Regulator:-It regulates the functioning of operator gene by blocking/unblocking. 

Gene-Structural:- Genes containing the information to code for an amino acid sequence in a 

protein. 

Nucleosome:-It is globular structure formed by DNA (negatively charged) wrapped around 

histone octamer (positively charged) to reduce the overall length of DNA. 

Nucleoside:- Nitrogen base linked to sugar through ‘N–Glycosidic bond’.  

Nucleotide:- Phosphate group linked to 5’-OH of nucleoside by ‘phosphoester bond’ 

Polycistron:-A mRNA having a number of cistrons resulting in synthesis of more than one 

polypeptide from the same m-RNA. 

Replication fork:-The Y-shaped structure formed when the double stranded DNA is 

unwound up to a point during its replication. 

Repressor protein:- Protein formed by the regulator gene that joins operator gene to switch 

it off so that transcription does not occur. 

Satellite DNA:-The non-coding, highly polymorphic, repetitive DNA sequences that forms a 

large part of human genome. It is a valuable tool for DNA finger printing. 

Splicing:-The process of cutting and removing ‘Introns’ and rejoining ‘Exons’ during 

processing of hetero nuclear m-RNA (hn m-RNA) in eukaryotes. 

UTR (Un-Translated Regions):- mRNA has additional sequences present at 5’ end and at 3’ 

end (after stop codons) that are not translated but are required for translation process. 

 

DNA:- Long polymer of deoxyribonucleotides. The length of DNA is determined by the 

number of nucleotides or base pairs in it. 

e.g.:- Length of human DNA = Total base pair  X  Distance between two base pairs   

= 6.6 x 10
9 
bp   X   0.34 x 10

-9 
m /bp  

= 2.2 meters  

 

STRUCTURE OF POLYNUCLEOTIDE CHAIN (DNA) 

           

i.  Nitrogen base: ‘N’ containing cyclic molecule: 

a. Purine:- Double ring: Adenine (A), Guanine (G) 

b. Pyrimidine:- Single ring: Thimine (T), Cytocine (C), Uracil(U)  

ii.  In RNA, Thymine is replaced by Uracil. Other bases are same. 

iii. Pentose sugar:- Ribose (in RNA) or Deoxyribose (in DNA)  

iv. Phosphate group  

 

Nucleoside:- Nitrogen base linked to sugar through  N–Glycosidic bond.  

Nucleotide:- Phosphate group linked to 5’-OH of nucleoside by phosphoester bond 
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Two nucleotides are linked by 3’-5’ phosphodiester bond. 

A polymer has free phosphate group at 5
th

 carbon of ribose (5’ end) and simultaneously have 

free ‘-OH’ group at the 2
nd

 carbon atom of ribose at the opposite end of the same polymer 

(3’ end). This develops the polarity of the chain. 

 

In RNA:-Nucleotides has an additional OH group at 2’ position in the ribose making it highly 

reactive.  

  

DNA DOUBLE HELIX 

Points to remember- 

 Friedrich Meischer (1869): First to identify DNA & name it nuclein. 

 Mourice Wilkins & Rosalind Franklin:- X-ray data on DNA  

 James Watson and Francis Crick (1953):- Double helical structure. 

 Chargaff :- Base complementarily rule. 

 Francis Crick:- Central dogma of molecular biology (DNA→ m-RNA→ Polypeptide)   

 Alfred Hershey & Martha chase (1953): DNA as genetic material. 

 Meselson & Stahl (1958): Semiconservative DNA replication(Experiment with N*) 

  Taylor & colleagues (1958): Semiconservative DNA replication in Vicia faba (T*) 

  George Gamow: Genetic code concept and it being triplet codon 

  

1. DNA consists of two polynucleotide chains forming a double 

helix. 

2. Backbone of DNA made up of sugar and phosphate chain, N-

bases project inside. 

3. The two chain are antiparellel i.e. one has the polarity 5’→3’ 

and other 3’→5’. 

4. Nucleotides on two strands are held by hydrogen bonds i.e. A=T 

and C≡ G. 

5. The plain of one base pair stalks over other to provide stability to 

duplex. 

6. Two chain are coiled in a right handed helical fashion. 

7. The pitch (01 complete turn) of helix in 3.4nm (34A
o
)  

8. One complete turn has  10 base pairs.  

9. The distance between two base pairs is 0.34nm (3.4A
o
).  

 

PACKING OF DNA HELIX 

 

In Prokaryotes:- DNA being negatively charged and is held with some positively charged 

proteins in a region called nucleoid. 

In Eukaryotes:- DNA in eukaryotes is present in multiple copies (≥ 2) in the nucleus which 

generates a problem of space. So packaging becomes essential. The problem worsens as 

DNA is charged (negative) i.e. like poles repel.  

i. DNA being negatively charged, so for packing and neutralizing the charge special 

proteins called Histones are present. 

ii. Histones carry basic amino acid like lysine & arginine which are positively charged 

iii. Histones are arranged to form a unit of eight molecules, called histone octamer.  

iv. Negatively charged DNA is wrapped around histone octamer to form a structure called 

Nucleosome. 

v. Each Nucleosome provides space for winding of DNA (app. 200 bp) around it.  

vi. They make a repeating unit in nucleus and look like beads. 
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vii. A sequence of nucleosomes appears as beads on string form chromatin fibers.  

viii. These fibers further coil and condense during metaphase to form chromosomes.  

ix. This further packaging of chromatin requires non-histone chromosomal (NHC) proteins. 

x. Some regions of chromatin are loosely packed and called Euchromatin, while densely 

packed area is called Heterochromatin.   

 

SEARCH FOR GENETIC MATERIAL: 

a. Griffith’s experiment (1928): Bacterial transforming principle:- 

       on Streptococcus pneumoniae (cause pneumonia) 

Strains of bacteria:  

i.  S-type:- Capsulated (Smooth) : Virulent (disease causing) 

ii.  R-type:- Non-capsulated (Rough) : Non-Virulent (non-disease causing) 

 

Exp. Experiment Observation Inference 

Pathogen 

type 

Injected in 

1 Living ‘S’  Living 

mouse 

Mouse dead Something from 

heat killed ‘S’ 

type has 

transformed ‘R’ 

type and enabled 

it to synthesize 

capsule. 

2 Living ‘R’  Living 

mouse 

Mouse 

living 

3 Heat killed 

‘S’  

Living 

mouse 

Mouse 

living 

4 Heat killed 

‘S’ +  

Living ‘R’  

Living 

mouse 

Mouse dead 

 

Biochemical nature of transforming principle: (Avery, McCarty and MacLeod) 

Before this experiment, protein was thought to be cause of transformation. 

Avery, Mc Carty and Mac Leod segregated biomolecules (DNA, RNA, Proteins) from the 

solution of virulent ‘S’ type bacteria used by Griffth. 

They used one molecule at a time to check transformation of ‘R’ strain. 

Exp.  Experiment Observation Inference 

Molecule 

from 

‘S’ 

strain 

Added to 

culture 

medium 

containin

g 

Injected in 

1 Protein Living ‘R’  Living mouse Mouse living DNA from the 

‘S’ strain 

has 

transformed 

‘R’ type to 

make 

capsule. 

2 RNA Living ‘R’  Living mouse Mouse living 

3 DNA Living ‘R’   Living mouse Mouse dead 

Transformation is the process by which DNA isolated from one type of cell when 

introduced into another type, gives some properties of former to the later.  

 

HERSHEY AND CHASE (Blender’s experiment) 

Alfred Hershey & Martha chase (1953) 

(DNA is the genetic material) 
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 Virus is an obligate parasite. 

 It has two main biomolecules: Protein coat & Nucleic acid as genetic material.  

 They cultured E.coli cells into two different mediums (one rich in radioactive ‘S*’ 

and other rich in radioactive ‘P*’ for many generations so that all the ‘S’ or the ‘P’ in 

the respective bacteria become radioactive. 

 Then specific Bacteriophage was cultured in the medium containing E.coli separately: 

a. Bacteriophage + Culture medium (E. coli with ‘S*’) → Virus containing ‘S*’ 

b. Bacteriophage + Culture medium (E. coli with ‘P*’) → Virus containing ‘P*’ 

 So two lines of bacteriophages were obtained to be used as follows. 

 Virus containing ‘S*’ had radioactive protein coat as ‘S’ is a part of protein. 

 Virus containing ‘P*’ had radioactive DNA as ‘P’ is a part of DNA-genetic material.  

   

 

Bacteriophage     Bacteriophage  

(Radioactive 
35

S protein coat)  (Radioactive 
32

P DNA) 

 

Infection to E. coli     Infection to E. coli       

 

Viral coats removed from bacteria by agitating in blender 

 

Viral particles separated from bacteria by centrifugation  

    

Radioactivity was not detected in   Radioactivity was detected in bacterial cell   

bacteria but found in supernatant   but not in supernatant  

 

Radioactive protein was not passed  Radioactive DNA was passed from     

from virus to bacteria        virus to bacteria 

 

This shows DNA is the genetic material   

 

Properties of Genetic Material 

1. It should be able to replicate. 

2. It should be chemically & structurally stable. 

3. It should be capable of undergoing slow mutations (variations hence evolution). 

4. It should be able to express itself in the form of Mendelian characters.  

 

RNA WORLD: 

 DNA in the most prevalent genetic material among life forms.  

 DNA just remains under the safety of nucleus, it has the coded information for the life 

but it can’t make the body.   

 DNA results in the formation of RNA complimentary copy that reaches the site of 

cellular metabolism and results in the formation of proteins for the body. 

 Also some of the metabolic reactions are directly catalyzed by RNA itself (without 

the need of any protein catalyst). 

 So we see that cellular metabolism runs around RNA. 

 Also since RNA is very simple in structure, so it is believed that RNA evolved prior 

to DNA. 

 RNA being single chain with N-bases exposed and –OH at 2
nd

 carbon of ribose sugar 

is more prone to changes (mutations) thereby leading to evolution during the earlier 

stages of formation of life. 
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 DNA represents just a less reactive, safe copy of RNA. So RNA rules the world. 

 

REPLICATION (DUPLICATION OF DNA) 

Semiconservative mechanism:- 

 According to Watson and Crick proposed that since base pairing is complementary so there 

is possibility that during DNA replication, the parental chain opens up and each chain acts 

as a template for the formation of new daughter chain. Each daughter DNA molecule 

consists of one old (parent) and one new strand (synthesized). Since only one parental 

strand is conserved in each daughter, so this mode of replication is called 

semiconservative.    

 

Experimental proof for ‘Semi-conservative replication’ 

Messelson and stahl experiment on E. Coli: 

1. E.Coli was grown in 
15

NH4Cl medium (
15

N heavy isotope of nitrogen) as the only 

source of nitrogen available for the bacteria.  

2. Its DNA was separated and found to be heavy as compared to normal 
14

N DNA and 

was distinguished by centrifugation in CsCl density gradient.  

3. Then they transferred E. coli into normal medium with 
14

NH4Cl. 

4. The bacteria were allowed to undergo 01 division (20 min.). 

5. DNA was extracted and centrifuged in CsCl density gradient to note its density.  

6. It was observed that: 

a. First daughter generation (20min.):-DNA molecules of daughter cells were present 

between density gradient of pure 
14

N & 
15

N level (intermediate density). This is 

only possible if this DNA was hybrid (
15

N-
14

N). 

b. Second daughter generation (40 min.):- DNA precipitated at 02 density zones.  

i. 50% at the intermediate density level (level of 
15

N-
14

N). 

ii. Other 50% were at lighter density (
14

 N-
14

N). 

This explains that DNA replication is semiconservative.  

 

Mechanism of DNA replication: 

i. DNA replication occours during S-phase of cell cycle. 

ii. Since a new polymer is being formed so it is highly energetic process. 

iii. The energy source are the nucleotide tri phosphates that for the raw material for 

replication by splitting of ‘PPi’ bond each time. 

iv. Requires a lot of specific enzymes: 

a. Helicase: Unzips the helical structure of DNA. 

b. Topoisomerase: Breaks and reseals the DNA strands to release torsion stress. 

c. DNA dependent DNA polymerase: forms DNA polymer 

d. DNA dependent RNA polymerase (Primase):Make RNA primer for initiation. 

e. DNA ligase 

v. ORI site: Origin of replication site: DNA can’t be opened completely or randomly. So 

there is a specific site where unwinding & opening will begin (ORI site).  

vi. Number of ‘ORI’ sites may vary: 

a. Prokaryotes - Single origin 

b. Eukaryotes - Many origins  

vii. DNA forms a ‘Y’ shaped structure called ‘Replication fork’ where the process starts. 

viii. DNA dependent DNA polymerase cannot initiate the process of replication. This is 

done by DNA dependent RNA polymerase (Primase). After the formation of a short 

strand of RNA, the DNA dependent DNA polymerase takes over. 
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ix. The two strands of DNA run antiparallel (5’→3’ polarity and the other strand with 

3’→5’ polarity) 

x. The DNA dependent polymerase enzymes always use parental 3’→5’as template and 

form 5’→3’as new chain.  

xi. At the replication fork  the: 

a. parental side with 3’→5’ polarity results in continuous activity of DNA 

dependent DNA polymerase, hence forms a continuous strand. 

b. parental side with 5’→3’ polarity results in dis-continuous activity of DNA 

dependent DNA polymerase because enzymes always works in 5’→3’ 

direction resulting in short fragments called ‘Okazaki fragments’(as only a 

short portion of parental DNA is opened at one time). 

xii. DNA polymerase also removes the wrong base added due (mutation) & corrects it.  

xiii. The fragments are joined by DNA ligase. 

xiv. This process is continued till complete parental DNA is replicated. 

xv. DNA replication is followed by cell division. 

xvi. If division of cell fails, a cell with double the DNA content will be formed. 

 

TRANSCRIPTION 

Formation of m-RNA 

Formation of m-RNA from the genetic section of parental DNA is called as transcription. 

A gene is a sequence of nucleotides that codes for a specific protein in the body. 

Each gene must have markers to initiate and end the process. So each gene is a complete 

transcription unit in DNA having three specific regions:  

a. Promoter gene section:- Flanking at the upstream of transcriptional unit. 

b. Structural gene section (Cistron):- Provides actual complimentary codes for protein.  

c. Terminator gene section:- Flanking at the downstream of transcriptional unit.    

1. The two strands of DNA are with opposite polarity i.e. 5’→3’ and 3’→5’. 

2. DNA duplex unwinds to open up the strands. 

3. The strand with polarity 3’→5’ acts as a reading sequence for the enzyme DNA 

dependent RNA polymerase, so it is called as ‘Template strand’. 

4. The other 5’→3’ strand is not read but has the same sequence as that in the newly 

formed m-RNA (both being complementary to template strand), so it is called as 

‘Coding strand’. 

5. DNA dependent RNA polymerase adds nucleotides in 5’→3’ direction to form a new 

strand of RNA.   

                                             
3’

        
Template Strand (DNA)

    
5’

  

                 
5’

-----------------→------------------→
3’

 
                  Nucleotide being added in 5’-3’ direction 

        
              

                               
5’

            
coding strand (DNA)

                             
3’ 

 

6. While initiating the process the polarity of coding strand acts as a reference point. 

a. Promoter is towards 5’ end of coding stand, upstream of structural genes. It is 

the binding site for RNA polymerase to start the transcription. 

b. Terminator is towards 3’ end of coding strand, downstream the structural 

genes. It defines the end of transcription.  

c. Structural gene is the actual sequence that decides m-RNA.  

i. Eukaryotes:- Mono-cistronic sequence mostly 

ii. Prokaryotes:- Poly-cistronic sequence mostly 

7. In eukaryotes, the mono-cistronic structural genes has split gene arrangement i.e. have 

coding and non-coding sequences of bases called exons and introns respectively.   
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8. ‘Exons’ represents the required sequence of bases which appear in processed or 

mature RNA. 

9. ‘Introns’ represents the non-coding sequences (intruders) and do not appear in 

processed RNA. 

 

Types of RNA & Translation:-  

In Prokaryotes:-Three types of RNA are present for the formation of protein.  

1. m-RNA (messenger RNA):- It provides the template during translation.  

2. t-RNA (transfer RNA):- It brings amino acids to the site & reads the genetic code  

3. r-RNA (ribosomal RNA):- It plays a structural and catalytic role .  

 Single RNA polymerase catalyzes transcription of all three RNA’s.  

The situation is that the enzyme is only to catalyze elongation of polymer, then how the 

same enzyme gets to know when to initiate or terminate. This is solved due to the 

presence of external factors that play a role in changing the function of the enzyme. 

1. Initiation:-RNA polymerase joins with initiation factor (ϭ sigma) and binds at 

promoter site to initiate the transcription. 

2. Elongation:-RNA polymerase separates from initiation factor and adds nucleotide 

triphosphates to DNA template. RNA is formed and remains bound to the enzyme. 

3. Termination:-RNA polymerase reaches the termination sequence, termination factor 

(rho) arrives to join with the enzyme thereby leading to separation of enzyme from the 

DNA template.  

4. Both the enzyme and the nascent m-RNA gets separated.  

5. In bacteria, mRNA does not require any processing as it does not have Introns. 

6. Since DNA is not covered by any membrane, transcription and translation takes place 

in same compartment (no separation of nucleus and cytoplasm).             

In Eukaryotes:- The process is complex and takes more time as there are two complexities: 

a. RNA Polymerases are of three types in the nucleus.  

i. RNA Polymerase I: transcribes rRNA (28S, 18S, 5.8S) 

ii. RNA Polymerase II: transcribers hnRNA which after splicing forms m-RNA 

iii. RNA Polymerase III: transcribers tRNA, 5srRNA, snRNA 

b. Primary transcript contains exons (coding regions) and introns (non-coding region).  

c. During splicing, introns are removed converting hnRNA to mRNA.  

d. hn RNA simultaneously undergoes two more steps: 

i. Capping:- Methyl guanosine triphosphate is added to 5’ end of hn RNA.  

ii. Tailing:- Poly adenylate residues are added at 3’ end.  

This fully processed hnRNA is now called mRNA and it comes out of the nucleus for 

protein synthesis.      

 

GENETIC CODE (George Gamow):- It represents a set of N-bases that codes for one 

amino acid in the polypeptide chain.  

Characters of genetic code: It is- 

i. Triplet sequence:- 3 N-bases decide for 1 amino acid. 

ii. Specific and unambiguous:-1 codon code for one amino acid. 

iii. Degenerate:- 01 amino acid may be coded by more than 01 codons.  

iv. Universal:- One code decides 01 amino acid in all life forms. 

except some protozoans (like Paramoecium)   

v. No punctuation: Comma less and non-overlapping while writing the sequence. 

vi. Initiator codon: Always the 1
st
 codon for any mRNA sequence (AUG for amino acid 

methionine).  
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vii. Terminator codon: Always the last codon for any mRNA sequence (UAA, UGA, 

UAG are stop codons /non sense codons).  

 

MUTATIONS (Point mutations)  

Any change in the sequence of N-bases of the genetic codes (deletion /addition / 

substitution) results in the changes in the amino acid sequence of polypeptide is called 

as mutation.  

In case of point mutation, the sequence of codes change from the point of  mutation. 

i. Frame shift mutation:- Mutations that occur due to deletion or addition of one or 

more bases in a gene.  

a. Frame shift backwards: Due to deletion of 01 N-base, results in sequence 

moving one step forward from the point of deletion. All genetic codes 

from the point of mutation gets changed. 

b. Frame shift forward: Due to addition of 01 N-base, results in sequence 

moving one step backward from the point of addition. All genetic codes 

from the point of mutation gets changed. 

ii. Base substitution:-A single base substitution in one codon, changes only one 

amino acid. Such a change may have following results: 

a. May have effect as the amino acid gets changed. 

b. May not have any effect as the amino acid does not gets changed. 

c. May prove to be lethal as the protein finally formed is not able to complete 

the vital function so the organism dies. 

e.g.: Sickle cell anemia:- Glutamic acid is changed to Valine in beta chain of 

hemoglobin. So RBC become sickle shaped and breaks while crossing 

capillaries.  

iii. Salient mutation: - mutations, which do not cause any change in the protein. This 

generally happens due to single base change in the third base (Wobble position) of 

a triplet codon.  

iv. Conversion of normal codon to a non-sense codon results in incomplete proteins. 

 

TRANSLATION (PROTEIN SYNTHESIS)  

 It is a process of formation of a polypeptide (by joining amino acids), based on the 

nucleotide sequence of mRNA that guides the process on ribosome.  

Requirement for protein synthesis:- All the three RNA’s are required besides amino 

acids, energy source, ions. 

i. ‘mRNA’:- It is a linear sequence of codons and fits in the groove between two 

subunits of ribosome.  

ii. ‘tRNA’:-Also called the adopter molecule. Its structure (Cloves leaf like-2D) or (L 

shaped-3D) has 04 vital sites: 

a. Amino acid binding site 

b. Ribosome attachment site  

c. Anti-codon site that binds to codon of mRNA  

d. Enzyme recognising site  

iii. rRNA that makes the basic structure of ribosome. 

iv. Amino acids (aa),  Enzymes (GTP-ase), Protein factors,  GTP as energy source 

 

Process of protein synthesis: - involves four steps.  

a. Charging of tRNA (Amino-acylation of t-RNA):- Amino acids are activated 

in the presence of ATP and then linked to their tRNA. This charging is required 
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as the formation of prptide bond between two amino acids is energy dependent 

process, so amino acids must be activated.   

b.  Initiation of polypeptide synthesis:-  

i. The 1
st
 codon of mRNA (initiation codon AUG) binds to small sub unit of 

ribosome at P-site with the help of initiation factors 

ii. A charged tRNA with anti-codon ‘UAC’ (carrying amino acid Methionine) 

comes at P-site of ribosome and joins complimentarily with codon on 

mRNA. Larger sub-unit of ribosome now binds to smaller sub-unit to 

complete the ribosome.  

c. Elongation:-  

i. Incoming charged tRNA recognizes the 2
nd

 codon of mRNA at A-site on 

ribosome and binds there (complimentary base pairing).   

ii. Formation of peptide bond between 1
st
 and 2

nd
 amino acids in the presence 

of peptidyl transferase.  

iii. Translocation of ribosome results in shifting of 1
st
 codon along with its 

tRNA (anti-codon) out of P-site on ribosome. 

iv. This results in 2
nd

 codon (with attached charged tRNA) occupying P-site 

and 3
rd

 codon arriving at vacant A-site.  

v. tRNA attached to 1
st
 codon detach from mRNA and repeats the cycle of 

amino-acylation. 

vi. This process reading, adding, shifting and moving out is repeated.  

d. Termination:- At the end, release factor bind with stop codons (UAA,UGA and 

UAG) detaching the mRNA from ribosome, thereby stopping the process of 

elongation. 

 

Regulation of gene expression:- 

When to transcribe a gene is a very critical decision. If a gene keeps on transcribing without 

any need, then a lot of cellular resources will be wasted. So to economize the process 

proper regulation is important. 

   In prokaryotes:- It is controlled by initiation of transcription. 

   In eukaryotes:- The regulation is done at four levels- 

a. -Transcriptional level 

b. -Processing level 

c. -Transport of mRNA from nucleus to cytoplasm 

d. -At translational level 

 

Operon:-The complete operating unit of a structural gene being regulated by promoter and 

regulatory genes constitute an operon. 

Lac operon in E.Coli:- It is a type of ‘Induction system’ as the operon.  

Its features are: 

i. The operon remains in switched off position normally. 

ii. It needs an inducer to get activated. 

iii. Lactose (milk sugar) acts an inducer.  

          The composition of ‘Lac operon’ is:- 

a. Structural genes:- It represents an assembly of three structural genes i.e. Z,Y,A 

that undergo transcription to form a common mRNA which ultimately undergo 

translation to form three enzymes ‘Beta-Galactosidase, Permease and 

Transacetylase’ respectively. 

b. Promotor:- It is a site where the enzyme ‘RNA polymerase’ binds to initiate 

transcription. 
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c. Operator:- A sequence of bases of DNA where a repressor protein binds. 

d. Repressor:-It is a protein produced by regulatory gene ‘I’. It binds to operator 

and thereby does not allow the mRNA polymerase to work resulting in failure of 

transcription. 

e. Inducer:- The raw material that needs to be metabolized acts as inducer. Initially 

it binds to repressor protein thereby changing its configuration so it is not able to 

bind the operator gene.   

The operation of ‘lac operon’ can be explained under two situations: 

i. Inducer absent:- 

    Repressor protein binds with operator gene 

 

                    Operator gene turned off 

    RNA polymerase is not able to move and so no transcription 

 

    Structural genes do not produce mRNA & enzymes 

  

ii. Inducer present:- 

     Inducer binds to repressor protein 

 

     Repressor protein not able to join operator 

                     Operator turns on                                                        

 RNA polymerase starts the transcription 

 

    Structural genes produce mRNA & enzymes 

  

 GENOME:- The total amount of DNA in the cells of an organism is called genome. 

 HUMAN GENOME PROJECT (HGP):- It develops the ways of mapping the human 

genome at increasing level of precision and to store this information in databases and 

develops tools for data analysis.  

i. Goals of HGP:-  

a. Identify all the genes (20,000-25,000 presently) in human DNA.  

b. Determines the sequence of 3 billion base pairs.  

c. Stores this information in databases.  

d. Improve tools for data analysis.  

e. To address the ethical, legal, social issues that may arise from this project. 

ii. Important uses of HGP: -  

a. The knowledge about the DNA variation can lead to new ways of diagnosis, 

treatment and prevent thousands of disorders that affect humans.  

b. The knowledge of DNA sequence of non-human organisms (yeast, bacteria, 

Drosophila, rice etc.) can be used for solving the challenges in health care, 

agriculture and energy production etc.  

 

iii.  Salient features of HGP: -  

a. Human genome contains 31647 million bases.  

b. Average gene consist of 3000 bases (sizes vary).  

c. The estimated number of genes is app. 30,000.  

d.  Out of discovered genes the functions of 50% genes are not yet known.  

e. Less than 2% of the genome code for proteins.  
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f. 99.9% nucleotide bases are same in all people. 

g. Chromosome 1 has maximum number of genes (2968) and ‘Y’ has minimum 

genes (231).  

h. Scientists have identified about 1.4 million locations where single base DNA 

differences (SNPs-Single Nucleotide Polymorphism) occur in human. This will 

help in finding the disease associated sequences and in tracing human history.  

Approaches used in Methodologies of HGP: -  

1. Expressed sequence tags (ESTs) it focuses on identifying all the genes that are 

expressed as RNA.  

2. Sequence Annotation – It focuses on sequencing the whole set of genome that 

contains all the coding and non-coding sequences.  

RICE GENOME PROJECT (RGP):- Rice (Oryza sativa) is most important crop of the 

world. It was world’s first genome of a crop plant to be sequenced. IRGSP (International 

Rice genome Sequencing Project) in Sep. 1997, along with a group of scientists initiated this 

project in Singapore. Sequenced single inbred cultivar (indica & japonica) by using BAC 

method. 

i. Goals of RGP:-  

a. Identify all the complete & accurate genome of rice.  

b. To know the gene location and function.  

c. Agronomic traits to be precisely mapped.  

d. To search for the possibility for improvement in agronomic traits.  

ii. Why Rice: -  

a. It has simple genetic system (Diploid). 

b. Chromosome number is 12.  

c. Has enormous number of genes controlling agronomic characters. 

d. Huge genetic diversity. 

e. Has high degree of colinearity with the genomes of wheat & barley. 

iii.  Salient features of RGP: -  

i. Joint effort of NIAS (National Institute of Agricultural Sciences) & STAFF 

(Society for Techno innovation in Agriculture, Forestry & Fisheries).  

ii. IRGSP to sequence complete and accurate genome of rice.  

iii. India became a member of IRGSP in June 2000.  

iv. Indian initiative for Rice Genome Project (IIRGP) was a joint venture of: 

i. DPMB-Dept. of Plant Molecular Biology 

ii. NRCPB-National research Center on Plant Biotechnology 

iii. UDSC-University of Delhi South Campus 

iv. IARI-Indian Agricultural Research Institute 

v. Sequence of events: 

i. 1997 Sep. – RGP initiated 

ii. 1998-IRGSP launched under RGP 

iii. 2000- Monsanto Co. Ltd. Identified & sequenced 95% of genes 

iv. 2001-Syngenta sequenced and identified 99% of genes 

v. 2002-IRGSP prepared a draft sequence with 92% genes identified 

without any gap. 

vi. 2004- IRGSP sequenced entire genome with 99.9% accuracy. 

vi. Rice genome has app. 40000 genes with 37344 coding sequences.  

vii. 71% of its genome matches with Arabidopsis. 

viii. 95% of genome of Arabidopsis matches with rice genome. 

 

DNA FINGERPRINTING (Alec Jeffrey):- 
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It is a technique to find out variations in individuals of a population at DNA level. It works 

on the principle of polymorphism in DNA sequences. It is the satellite DNA that show 

high degree of polymorphism and was called as Variable Number of Tandem Repeats 

(VNTR). These are inherited from parents.  

Process: -  

i. Isolation of DNA from the sample (blood, semen, body fluid, hair follicle 

cells).  

ii. Amplification of isolated DNA by polymerase chain reaction (PCR) only if is 

in less  quantity.  

iii. Fragmentation (Breaking) of DNA at specific sites by restriction enzyme. The 

fragments contain VNTRs.  

iv. Separation of fragments by gel electrophoresis (in this fragments arrange 

themselves according to their length and not electric charge in agarose gel).  

v. Separation of double stranded DNA into single stranded DNA by using 

alkaline chemicals.  

vi. Transfer of single stranded DNA on to a nitrocellulose or nylon sheet placed 

over gel. This is called Southern blotting.  

vii. Nylon sheet is then immersed in a bath and radioactive DNA probes (DNA 

segments of known sequences prepared in the laboratory) are added. These 

DNA probes bind to the complementary repeat sequence on the nylon sheet. 

This is called hybridization.  

viii. X-Ray of the nylon sheet is taken to mark the places where radioactive DNA 

probes have bound to the DNA fragments. These places are marked as dark 

bands when X-ray film is developed.  

ix. This dark bands on X-Ray film represent the DNA fingerprints or DNA 

profiles.  

Every individual produces a unique band pattern except the identical twins.  

Applications: -   

i. Identify criminals during forensic investigation.  

ii. Settles paternity disputes i.e. determines true biological father of a child.  

iii. Identify racial groups to rewrite biological evolution.  

iv. Verifies whether a hopeful immigrant is a really close relative of already an 

established resident (Sponsor)    

 

 
CHAPTER-6 

MOLECULAR BASIS OF INHERITANCE 

PRACTICE MCQ’s 

 

1. The DNA as genetic material that we know today is a unique molecule with specific 

features: 

i. It’s polarity runs from 5’→3’ in the template strand. 

ii.  It is a duplex of nucleotide triphosphates. 

iii. It is a duplex of nucleotide monophosphates. 

iv. It’s polarity runs from 5’→3’ in the coding strand. 

a. Only (i) and (ii) are correct. 

b. Only (i) and (iii) are correct. 

c. Only (ii) and (iii) are correct. 

d. Only (iii) is correct. 

2. In the quest to find the nature of genetic material, Griffth in his experiments with 

Streptococcus pneumonia on mice noticed that: 
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a. Alone ‘S’ strain living could not kill the mice. 

b. Alone ‘R’ strain living could kill the mice. 

c. Alone ‘S’ strain dead could not kill the mice. 

d. Alone ‘R’ strain dead could kill the mice. 

3.  Hershe & Chase got more success than Griffith because they: 

a. Did not use Streptococcus pneumonia during the experiment. 

b. Used E.coli as a substitute for mice.  

c. Used Bacteriophage as substitute for mice.  

d. Used Bacteriophage as substitute for Streptococcus.  

4. During transcription of a gene, ATG at position 10 got coded as UAG in mRNA being 

formed. The effect that could be seen in the polypeptide will be: 

a. No effect on the polypeptide 

b. Polypeptide had an altered amino acid with acidic polarity. 

c. Polypeptide had an altered amino acid with basic polarity. 

d. Polypeptide extension got terminated at position 9. 

5.  The stability of DNA as genetic material is credited to: 

i. Double helical structure 

ii. Deoxygenated pentose wrt 2’ carbon 

iii. Complimentarily of nitrogen bases  

iv. Antiparallel nature 

a. Only (i) and (ii) are correct. 

b. Only (i) and (iii) are correct. 

c. Only (ii), (iii) and (iv) are correct. 

d. Only (i), (ii) & (iii) are correct. 

6.  ‘Exons’ & ‘Introns’ corresponds to: 

a. Required and required portions. 

b. Non-required and required portions. 

c. Required and non-required portions. 

d. Non-required and non-required portions. 

7.  The semiconservative nature of DNA replication was given by: 

a. Hershe & Chase 

b. Meselson & Stahl 

c. Wilkin & Franklin 

d. Watson& Crick 

8.   The nascent mRNA in eukaryotes need to undergo some processing in order to cross the 

nuclear membrane. The steps are: 

a. Splicing, Cutting, rounding  

b. Splicing, Rounding, Capping  

c. Splicing, Capping, Tailing  

d. Splicing, Cutting, Capping  

Assertion and Reason: 

a. If both ‘A’ and ‘R’ are correct and ‘R’ is the correct explanation of the ‘A’. 

b. If both ‘A’ and ‘R’ are correct and ‘R’ is not the correct explanation of the ‘A’. 

c. If ‘A’ is correct but ‘R’ is false. 

d. If ‘A’ is false but ‘R’ is correct. 

9. Assertion: DNA Finger printing is a good tool in the hands of investigation agencies to solve 

the cases of identity. 

    Reason: It involves specific sequences of DNA and the variations in its pattern in a given 

population. No two individuals can have exactly the same pattern except monozygotic twins.  

10. Assertion: HGP was a technique, labour and cost intensive procedure to find out the          

genetic makeup of human as a species, still it was agreed upon. 

Reason: Since HGP involves the expertise of many disciplines of science and industry, 

no   nation could have taken it on its own, so a collective effort was mandatory for the 

betterment of society. 

*********** 



51 

S P Singh, TA Biology, KVS Zonal Institute of Education & Training Chandigarh 

CLASS XII BIOLOGY 

(TERM I) 2021-22 

CBSE SAMPLE QUESTION PAPER 

Time: 90 Minutes  

General Instructions:  

a. The Question Paper contains three sections.  

b. Section A has 24 questions. Attempt any 20 questions.  

c. Section B has 24 questions. Attempt any 20 questions.  

d. Section C has 12 questions. Attempt any 10 questions.  

e. All questions carry equal marks.  

f. There is no negative marking.   

SECTION - A  

i. Section – A consists of 24 questions.  

ii. Attempt any 20 questions from this section.  

iii. The first attempted 20 questions would be evaluated.  

 

1. The structure of bilobed anther consists of : 

a. 2 thecae, 2 sporangia  

b. 4 thecae, 4 sporangia  

c. 4 thecae, 2 sporangia 

d. 2 thecae, 4 sporangia  

2. In the figure of anatropous ovule given below, choose the correct option for the 

characteristic distribution of cells within the typical embryo sac                

i. Number of cells at chalazal end  

ii. Number of cells at micropylar end  

iii. Number of nuclei left in central cell  

a. 3, 2, 3  

b. 3, 3, 2  

c. 2, 3, 3  

d. 2, 2, 4   

3. The coconut water from tender coconut is: 

a. cellular endosperm. 

b. free nuclear endosperm. 

c. both cellular and nuclear endosperm.  

d. free nuclear embryo.  

4. Pollen grains are well preserved as fossils because of presence of : 

a. sporopollenin  

b. cellulose  

c. lignocellulose  

d. pectocellulose  

5. Which of the following statements are true related to Seed X and Y? 

   

i. Seed X is dicot and endospermic or albuminous.  

ii. Seed X is dicot and non-endospermic or non-albuminous.  

iii. Seed Y is monocot and endospermic or albuminous.  
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iv. Seed Y is monocot and non-endospermic or non-albuminous.  

Choose the correct option with the respect to the nature of the seed. 

a. (i), (iii)  

b. (ii), (iii)  

c. (i), (iv)  

d. (ii), (iv)  

6. Which of the following statements are correct with respect to hormones secreted by 

placenta?  

i. Placenta secretes relaxin during later stage of pregnancy.  

ii. Placenta secretes high amount of FSH during pregnancy.  

iii. Placenta secretes relaxin during initial stage of pregnancy.  

iv. Placenta secretes hCG and hPL during pregnancy.  

a. (i) and (iv)  

b. (i), (ii) and (iv)  

c. (iii) and (iv)  

d. (ii), (iii) and (iv)     

7. Figure A shows the front view of the human 

female reproductive system and Figure B shows 

the development of a fertilized human egg cell   

 

Identify the correct stage of development of 

human embryo (Figure B) that takes place at 

the site X, Y and Z respectively in the human 

female reproductive system (Figure A). Choose 

the correct option from the table below:   X, Y, 

Z  

a. Morula, Fertilized egg, Blastocyst  

b. Unfertilized egg, Fertilized egg, Morula  

c. Blastocyst, Fertilized egg, Unfertilized 

egg  

d. Fertilized egg, Morula, Blastocyst  

8. Penetration of the sperm in the ovum is followed by: 

a. formation of first polar body.  

b. completion of meiosis II.  

c. first meiosis.  

d. dissolution of zona pellucida.  

9. The correct sequence of hormone secretion from beginning of menstruation is: 

a. FSH, progesterone, estrogen.  

b. estrogen, FSH, progesterone.  

c. FSH, estrogen, progesterone.  

d. estrogen, progesterone, FSH.  

10. In the dioecious aquatic plant shown, 

identify the characteristics of the male 

flowers that reach the female flowers for 

pollination:      
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Size of the 

flower 

Colour of the 

flower 

Characteristic feature of 

pollen grain 

A Small Brightly 

coloured 

Light weight and non-sticky  

B Large   Colourless large and sticky 

C Small White small Covered with mucilage 

D Large Colourless Non sticky 

 

11. The thalamus contributes to the fruit formation in: 

a. Banana. 

b. Orange. 

c. Strawberry. 

d. Guava.   

12. How many types of gametes would be produced if the genotype of a parent is AaBB?  

a. 1  

b. 2  

c. 3  

d. 4  

13. Which of the following statements indicates parallelism in genes and chromosomes?  

i. They occur in pairs  

ii. They segregate during gamete formation  

iii. They show linkage  

iv. Independent pairs segregate independently  

a. (i) and (iii)  

b. (ii) and (iii)  

c. (i), (ii) and (iii)  

d. (i), (ii) and (iv)  

14. Which of the following amino acid substitution is responsible for causing sickle cell 

anemia? 

a. Valine is substituted by Glutamic acid in the α globin chain at the sixth 

position B. 

b. Valine is substituted by Glutamic acid in the β globin chain at seventh 

position C. 

c. Glutamic acid is substituted by Valine in the α globin chain at the sixth 

position D.  

d. Glutamic acid is substituted by Valine in the β globin chain at the sixth 

position  

15. In human beings, where genotype AABBCC represents dark skin colour, aabbcc 

represents light skin colour and AaBbCc represents intermediate skin colour; the 

pattern of genetic inheritance can be termed as:  

a. Pleiotropy and codominance  

b. Pleiotropy and incomplete dominance  

c. Polygenic and qualitative inheritance  

d. Polygenic and quantitative inheritance  

16. Which of the following combination of chromosome numbers represents the correct 

sex determination pattern in honey bees?  

a. Male 32, Female 16  

b. Male 16, Female 32  

c. Male 31, Female 32  

d. Female 32, Male 31  
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17. Rajesh and Mahesh have defective haemoglobin due to genetic disorders. Rajesh has 

too few globin molecules while Mahesh has incorrectly functioning globin 

molecules. Identify the disorder they are suffering from. 

 

a.  

18. Which of the following criteria must a molecule fulfill to act as a genetic material?  

i. It should not be able to generate its replica 

ii. It should chemically and structurally be stable  

iii. It should not allow slow mutation  

iv. It should be able to express itself in the form of Mendelian Characters  

a. (i) and (ii)  

b. (ii) and (iii)  

c. (iii) and (iv)  

d. (ii) and (iv)  

19. The promoter site and the terminator site for transcription are located at: 

a. 3′ (downstream) end and 5′ (upstream) end, respectively of the transcription 

unit. 

b. 5′ (upstream) end and 3′ (downstream) end, respectively of the transcription 

unit . 

c. the 5′ (upstream) end of the transcription unit.  

d. the 3′ (downstream) end of the transcription unit. 

20. Which of the following is correct about mature RNA in eukaryotes?  

a. Exons and introns do not appear in the mature RNA.  

b. Exons appear, but introns do not appear in the mature RNA.  

c. Introns appear, but exons do not appear in the mature RNA.  

d. Both exons and introns appear in the mature RNA.  

21. In E.coli, the lac operon gets switched on when: 

a. lactose is present and it binds to the repressor.  

b. repressor binds to operator.  

c. RNA polymerase binds to the operator.  

d. lactose is present and it binds to RNA polymerase.  

22. Oswald Avery, Colin MacLeod and Maclyn McCarty used enzymes to purify 

biochemicals such as proteins, DNA and RNA from the heat-killed S cells to see 

which ones could transform live R cells into S cells in Griffith's experiment. They 

observed that: 

a. Proteases and RNases affected transformation.  

b. DNase inhibited transformation. 

c. Proteases and Lipases affected transformation.  

d. RNases inhibited transformation.  

23. AUG on the mRNA will result in the activation of which of the following RNA 

having correct combination of amino acids:  
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24. Short stretches of DNA used to identify complementary sequence in a sample are 

called: 

a. probes  

b. markers  

c. VNTRs  

d. primers   

  

SECTION – B: 

i. Section - B consists of 24 questions (Sl. No.25 to 48).  

ii. Attempt any 20 questions from this section.  

iii. The first attempted 20 questions would be evaluated.  

iv. Question No. 25 to 28 consist of two statements – Assertion (A) and Reason (R).  

v. Answer these questions selecting the appropriate option given below:  

a. Both A and R are true and R is the correct explanation of A. 

b. Both A and R are true and R is not the correct explanation of A. 

c. A is true but R is false.  

d. A is False but R is true.  

25. Assertion: Lactational amenorrhea is the natural method of contraception.  

Reason: It increases the phagocytosis of sperm. 

26. Assertion: Saheli, an oral contraceptive for females, contains a steroidal preparation. 

Reason: It is a "once a week" pill with very few side effects.  

27. Assertion: Parturition is induced by a complex neuro endocrine meachanism.  

Reason: At the end of gestation period, the maternal pituitary releases prolactin 

which causes uterine contractions.  

28. Assertion: When the two genes in a dihybrid cross are situated on the same 

chromosome, the proportion of parental gene combinations is much higher than non- 

parental type.  

Reason: Higher parental gene combinations can be attributed to crossing over 

between two genes.  

29. Concentration of which of the following substances will decrease in the maternal 

blood as it flows from embryo to placenta 

through the umbilical cord?   

i. Oxygen  

ii. Amino Acids  

iii.  Carbon dioxide  

iv. Urea  

e. i and ii  

f. ii and iv  

g. iii and iv  
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h. i and iv  

30. In a fertilized ovule, n, 2n and 3n conditions occur respectively in: 

a. antipodal, zygote and endosperm  

b. zygote, nucellus and endosperm  

c. endosperm, nucellus and zygote.  

d. antipodals, synergids and integusments  

31. A botanist studying Viola (common pansy) noticed that one of the two flower types 

withered and developed no further due to some unfavorable condition, but the other 

flower type on the same plant survived and it resulted in an assured seed set. Which 

of the following will be correct?  

a. The flower type which survived is Cleistogamous and it always exhibits 

Autogamy.  

b. The flower type which survived is Chasmogamous and it always exhibits 

geitonogamy.  

c. The flower type which survived is Cleistogamous and it exhibits both 

autogamy and geitonogamy.  

d. The flower type which survived is Chasmogamous and it never exhibits 

autogamy.  

32. During parturition, a pregnant woman is having prolonged labour pains and child 

birth has to be fastened. It is advisable to administer a hormone that can: 

a. increase the metabolic rate.  

b. release glucose in the blood.  

c. stimulate the ovary.  

d. activate smooth muscles.  

33. A female undergoing IVF treatment has blocked fallopian tubes. The technique by 

which the embryo with more than 8 blastomeres will be transferred into the female 

for further development is: 

a. ZIFT  

b. GIFT  

c. IUT  

d. AI  

34. The mode of action of the copper ions in an IUD is to: 

a. increase the movement of sperms.  

b. decrease the movement of the sperms.  

c. make the uterus unsuitable for implantation.  

d. make the cervix hostile to the sperms.  

35. To produce 400 seeds, the number of meiotic divisions required will be: 

a. 400  

b. 200  

c. 500  

d. 800  

36. A cross is made between tall pea plants having green pods and dwarf pea plants 

having yellow pods. In the F2 generation, out of 80 plants how many are likely to be 

tall plants?  

a. 15  

b. 20  

c. 45  

d. 60  
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37. In Antirrhinum, RR is phenotypically red flowers, rr is white and Rr is pink. Select 

the correct phenotypic ratio in F1 generation when a cross is performed between RR 

X Rr: 

a. 1 red: 2 Pink: 1 white  

b. 2 Pink: 1 white  

c. 2 Red: 2 Pink  

d. All Pink  

38. What would be the genotype of the parents if the offspring have the phenotypes in 

1:1 proportion?  

a. Aa X Aa  

b. AA X AA  

c. Aa X AA  

d. Aa x aa     

39. What is the pattern of inheritance in 

the above pedigree chart?  

a. Autosomal dominant  

b. Autosomal recessive  

c. Sex -linked dominant  

d. Sex -linked recessive  

40. A couple has two daughters. What is the probability that the third child will also be a 

female?  

a. 25%  

b. 50%  

c. 75%  

d. 100%  

41. Genotypic ratio of 1:2:1 is obtained in a cross between: 

a. AB X AB  

b. Ab X Ab  

c. Ab X ab  

d. ab X ab  

42. Total number of nucleotide sequences of DNA that codes for a hormone is 1530. The 

proportion of different bases in the sequence is found to be Adenine = 34%, Guanine 

= 19%, Cytosine = 23%, Thymine = 19%. Applying Chargaff’s rule, what 

conclusion can be drawn?  

a. It is a double stranded circular DNA.  

b. It is a single stranded DNA.  

c. It is a double stranded linear DNA.  

d. It is a single stranded DNA coiled on Histones.  

43. A stretch of an euchromatin has 200 nucleosomes. How many bp will there be in the 

stretch and what would be the length of the typical euchromatin?  

a. 20,000 bp and 13,000 x10-9 m  

b. 10,000 bp and 10,000 x10-9 m  

c. 40,000 bp and 13,600 x10-9 m  

d. 40,000 bp and 13,900 x10-9 m  
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44. Observe structures A and B given below. Which of the following statements are 

correct?   

a. A is having 2'-OH group which makes it less reactive and structurally stable, 

whereas B is having 2'-H group which makes it more reactive and unstable.  

b. A is having 2'-OH group which makes it more reactive and structurally 

unstable, whereas B is having 2'-H group which makes it less reactive and 

structurally stable. 

c. A and B both have -OH groups which make it more reactive and structurally 

stable. 

d. A and B both are having -OH groups which make it less reactive and 

structurally stable  

45. If Meselson and Stahl's experiment is continued for sixth generations in bacteria, the 

ratio of Heavy strands 15N/15N : Hybrid15N/14N : light 14N/14N containing DNA 

in the sixth generation would be: 

a. 1:1:1  

b. 0:1:7  

c. 0:1:15  

d. 0:1:31  

46. Two important RNA processing events lead to specialized end sequences in most 

human mRNAs …(i)… at the 5’ end, and …..(ii)….. at the 3’ end. At the 5’end the 

most distinctive specialized end nucleotide, ……(iii)…… is added and a sequence of 

about 200 …..(iv)……. is added to the 3’ end.  

a. (i) Initiator codon (ii) Promotor (iii) Terminator codon (iv) Release factors  

b. (i)Promotor (ii) Elongation (iii) Regulation (iv) Termination 

c. (i) Capping (ii) Polyadenylation (iii) 
m

Gppp (iv) Poly(A) 

d. (i) Repressor (ii) Co repressor (iii) Operon (iv) Release factors  

47. What are minisatellites?  

a. 10-40 bp sized small sequences within the genes. 

b. Short coding repetitive region on the eukaryotic genome. 

c. Short non-coding repetitive sequence forming large portion of eukaryotic 

genome   

d. Regions of coding strands of the DNA  

48. There was a mix-up at the 

hospital after a fire accident in 

the nursery division. Which of 

these children belong to the 

parents?   

a. All of the children  

b. Children 2, 3 & 6  

c. Children 1 & 3  

d. Children 2 & 4   
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SECTION – C: 

i. Section-C consists of one case with 6 questions linked to the case (Q.No.49 to 54).  

ii. Besides this, 6 more questions are given.  

iii. Attempt any 10 questions in this section.  

iv. The first attempted 10 questions would be evaluated.  

 

Case:- To answer the questions, study the graphs below for Subject 1 and 2 showing 

different levels of certain hormones.      

 
49. The peak observed in Subject 1 and 2 is due to: 

a. estrogen  

b. progesterone  

c. luteinizing hormone  

d. follicle stimulating hormone  

50. Subject 2 has higher level of hormone B, which is: 

a. estrogen  

b. progesterone  

c. luteinizing hormone  

d. follicle stimulating hormone  

51. If the peak of Hormone A does not appear in the study for Subject 1, which of the 

following statement is true?  

a. Peak of Hormone B will be observed at a higher point in the graph.  

b. Peak of Hormone B will be observed at a point lower than what is given in 

the graph.  

c. There will be no observed data for Hormone B  

d. The graph for Hormone B will be a sharp rise followed by a plateau. 

52. Which structure in the ovary will remain functional in subject 2?  

a. Corpus Luteum  

b. Tertiary follicle  

c. Graafian follicle  

d. Primary follicle  

53. For subject 2 it is observed that the peak for hormone B has reached the plateau 

stage. After approximately how much time will the curve for hormone B descend?  

a. 28 days  

b. 42 days  

c. 180 days  

d. 280 days  

54. Which of the following statements is true about the subjects?  

a. Subject 1 is pregnant  

b. Subject 2 is pregnant  

c. Both subject 1 and 2 are pregnant  

d. Both subject 1 and 2 are not pregnant  
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55. The gene that controls the ABO blood group system in human beings has three 

alleles -IA, IB and i. A child has blood group O. His father has blood group A and 

mother has blood group B. Genotypes of other off springs can be:  

i. IBIB  

ii. IAi  

iii. IBi  

iv. IAIB  

v. ii  

a. i, ii, iii, v  

b. ii, iii ,iv, v  

c. iii, iv, v  

d. iv, iii, i  

56. Placed below is a karyotype of a human being. On the basis of this karyotype, 

which of the following conclusions can be drawn: 

 
a. Normal human female  

b. Person is suffering from Colour Blindness  

c. Affected individual is a female with Down’s syndrome  

d. Affected individual is a female with Turner’s syndrome  

57. Given below is a dihybrid cross performed on Drosophila.  
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Which of the following conclusions can be drawn on the basis of this cross? When 

yellow bodied (y), white eyed (w) Drosophila females were hybridized with brown 

bodied (y+), red eyed males (w+) and F1 progenies were intercrossed, F2 generation 

would have shown the following ratio:  

a. 1:2:1 because of linkage of genes  

b. 9:3:3:1 because of recombination of genes  

c. Deviation from 9:3:3:1 ratio because of segregation of genes  

d. Deviation from 9:3:3:1 ratio because of linkage of genes. 

58. Which cellular process is shown here?     

a. DNA Replication  

b. Translation - Initiation  

c. Translation - Elongation  

d. Translation – Termination  

59. Origin of replication of DNA in E. coli is shown below, Identify the labeled parts 

(i),(ii), (iii) and (iv):    

a. (i)discontinuous synthesis, (ii) continuous 

synthesis, (iii) 3’ end (iv) 5’end  

b. (i)continuous synthesis, (ii) discontinuous 

synthesis (iii) 5’ end (iv) 3’end  

c. (i)- discontinuous synthesis, (ii)- continuous 

synthesis (iii) 5’ end (iv) 3’end  

d. (i)- continuous synthesis , (ii)- discontinuous synthesis (iii) 3’ end (iv) 5’end  

60. Transcription unit is represented in the diagram given below. Identify site (i), factor 

(ii) and Enzyme (iii) responsible for carrying out the process.  

 

 

 

a. (i) Promoter Site, (ii) Rho factor (iii) RNA polymerase  

b. (i) Terminator Site, (ii) Sigma factor (iii) RNA polymerase  

c. (i) Promoter Site, (ii) Sigma factor (iii) RNA polymerase  

d. (i) Promoter Site, (ii) Sigma factor (iii) DNA polymerase  

**************  

Questions in lieu of diagram based questions for VI candidates Total Alternative 

Questions - 20 Section - A  

2. During megasporogenesis, potential megaspore mother cell undergoes following cell 

divisions to form gametophyte female  

a. two meiotic divisions and three mitotic division  

b. one meiotic and one mitotic divisions  

c. one meiotic and three mitotic divisions  

d. one meiotic and two mitotic divisions  

5. Apomictic embryos in Citrus arise from:  

a. diploid Egg  

b. synergids  

c. nucellus  

d. antipodal cells  
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7. Choose the correct option wherein, the correct stages of the development of human 

embryo takes place.  

 
10. On observing the pollen grain under the microscope, it was found to be long and 

ribbon shaped. The flower bearing these pollen grain will be pollinated by:  

a. Insects  

b. Water  

c. Air 

d. Birds  

23. Which of the following are correct statements for a tRNA molecule?”  

i. It is an adapter molecule  

ii. Previously called as sRNA (soluble RNA)  

iii. tRNA has a codon loop that has bases complementary to the code 

iv. it also has an amino acid accepter end to which it binds to amino acids.  

v. t is non-specific for each amino acid.  

a. i , ii and iii  

b. ii, iii and iv  

c. i, ii, and iv  

d. i, iv and v   

    

Section - B  

29. Which of the following is not a function of placenta?  

a. secretes relaxin  

b. facilitates removed of CO2 and waste products 

c. secretes oxytocin  

d. supplies oxygen and nutrients  

39. Which one of the following is an incorrect statement with regard to pedigree 

analysis?  

a. It verifies that DNA is the carrier of genetic information.  

b. It helps to understand whether the trait depicted in the chart is dominant or 

recessive.  

c. It confirms that the trait is linked to one of the autosome.  

d. It helps to trace the inheritance of a specific trait.  

44. In order to form a dinucleotide during DNA synthesis which functional group at 3' must 

be free? 

a. Methyl group  

b. Phosphate group  

c. Carboxylic acid  

d. Hydroxyl  

48. The DNA fingerprinting pattern of child is: 

a. Exactly similar to that of both the parents  

b. 100% similar to the father’s DNA print  

c.  100% similar to the mother’s DNA print  

d. 50% bands similar to father and rest similar to mother  
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Section – C 

Case A: 

Biology student after studying about the different levels of hormones during the menstrual 

cycle was comparing 2 subjects (Patients). A table was created after looking at the levels of 

hormones A and B for Subject 1 and 2. Read the information in the table and answer the 

questions that follow (Q49 to 54): 

 
49. The peak observed in Subject 1 and 2 is due to: 

a. Estrogen  

b. Progesterone  

c. Luteinizing Hormone  

d. Follicle Stimulating Hormone   

50. The Subject 2 has higher level of hormone B, which is: 

a. Estrogen  

b. Progesterone  

c. Luteinizing Hormone  

d. Follicle Stimulating Hormone  

51. If the peak of Hormone A does not appear in the study for Subject 1, which of the 

following statement is true: 

a. Peak of Hormone B will be observed at a higher point in the graph  

b. Peak of Hormone B will be observed at a point lower than what is given in the graph  

c. There will be no observed data for Hormone B  

d. The Hormone B will show a sharp rise followed by a plateau  

52. Which structure in the ovary will remain functional in subject 2?  

a. Corpus Luteum  

b. Tertiary follicle 

c. Graafian follicle  

d. Primary follicle  

53. For subject 2 it is observed that the peak for hormone B has reached the plateau stage. 

After approximately how much time will the curve for hormone B descend?  

a. 28 days  

b. 42 days  

c. 180 days  

d. 280 days  

54. Which of the following statements is true about the subjects?  

a. Subject 1 is pregnant  

b. Subject 2 is pregnant  

c. Subject 1 and 2 both are pregnant  

d. Subject 1 and 2 both are not pregnant  

55. Domestic wheat, which has 42 chromosomes, is probably hexaploid (6n), whereas the 

haploid number in the ancestral ones was 7. Find out the right reason as to how are such 

plants produced?  

a. Due to failure of segregation of chromatids during cell division cycle  

b. Due to the gain of extra copy of chromosome  



64 

S P Singh, TA Biology, KVS Zonal Institute of Education & Training Chandigarh 

c. Due to failure of cytokinesis after telophase stage of cell division  

d. Due to the loss of extra copy of chromosome  

57. The following are results of crossing a female fly (AaBb) with a male fly (aabb). AaBb 

-1005, aabb -1000, Aabb-200, aaBb-210. Which two genotypes are the recombinant 

offspring?  

a. AaBb & Aabb  

b. AaBb & aaBb  

c. Aabb & aaBb  

d. AaBb & aabb  

58. On the ribosome, mRNA binds …………….. and two sites in the 

……………………for subsequent amino acids to bind to be close enough to each other 

for the formation of a peptide bond.  

a. between the subunits; on the large subunit.  

b. to the large subunit; on the small subunit.  

c. to the small subunit; on the large subunit.  

d. to the small subunit; between the subunits.  

59. The main reason for the presence of both a leading and a lagging strand during DNA 

replication is,  

a. DNA polymerase can read only in the direction of 3' to 5'  

b. DNA polymerase can only synthesize one strand at a time  

c. Only one strand is available to be read at any given time  

d. There are not enough RNA primers to have both strands be synthesized 

simultaneously  

60. In a cell, DNA transcription is halted when:  

a. RNA polymerase falls off of the DNA.  

b. The end of the DNA is reached.  

c. When a rho site is reached.  

d. When a stop codon is reached.  
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CLASS XII BIOLOGY (044) 

MARKING SCHEME 

TERM 1 (2021-22) 

Q.NO.    ANSWER          MARKS  

SECTION- A 

1. D. 2 thecae, 4 sporangia           1  

2. B. 3,3,2 3 in chalazar end 3 in the micropolar end and 2 nuclei in the center.   1 

3. B. Free nuclear endosperm           1  

4. A. sporopollenin            1 

5. B. ii, iii              1 

6. A) (i) and (iv)             1 

7. C. blastocyst, Fertilized egg, Unfertilized egg        1 

8. B. completion of meiosis II           1 

9. C. FSH, estrogen, progesterone          1 

10. C. small, White, Small, covered with mucilage        1 

11. C. Strawberry             1 

12. B. 2               1 

13. D. i, ii and iv             1 

14. D. Glutamic acid is substituted by Valine in β chain at the sixth position    1 

15. D. Polygenic and quantitative inheritance        1 

16. B. Male 16, Female 32           1 

17. B (Rajesh: Thalasemia-Autosomal recessive blood disorder), 

(Mahesh:Sicklemia-Autosomal  recessive blood trait)      1 

18. D. (ii) and (iv)             1 

19. B. 5′ (upstream) end and 3′ (downstream) end, respectively of the  

transcription unit            1 

20. B. exons appear but introns do not appear in the mature RNA     1 

21. A. lactose is present, and it binds to the repressor       1 

22. B. DNase inhibited transformation         1 

23. B. Methionine - UAC          1 

24. A. Probes             1 

 SECTION - B  

25. C. A is true but R is false           1 

26. D. A is False but R is true           1 

27. C. A is true but R is False.           1 

28. C. A is true but R is false           1 

29. A. i and ii             1 

30. A. antipodal, zygote and endosperm         1 

31. A. The flower type which survived is Cleistogamous and it will  

always exhibit autogamy           1 

32. D. activate smooth muscles           1 

33. C. IUT              1 

34. B. decrease the movement of the sperms        1 

35. C. 500              1 

36. D. 60 (Out of 9:3:3:1 = 16,  9+3 will be tall. Therefore, 12/16 x 80 = 60).   1 

37. C. 2 Red: 2 Pink            1 

38. D. Aa x aa             1 

39. B. Autosomal recessive           1 

40. B. 50%              1 

41. B. Ab X Ab             1 

42. B. It is a single stranded DNA          1 

43. C. 40,000 bp and 13,600 x10-9 m          1 

44. B. A is having 2'-OH group which makes it more reactive and structurally  

unstable whereas B is having 2'-H group which makes it less reactive and  

structurally stable.            1 
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45. D. 0:1:31             1 

46. C. (i) Capping (ii) Polyadenylation (iii) mGppp. (iv) Poly(A).     1 

47. C. Short non-coding repetitive sequence forming large portion of 

 eukaryotic genome            1 

48. C. Children 1 & 3            1 

SECTION - C  

49. C. luteinizing hormone           1 

50. B. Progesterone            1 

51. C. There will be no observed data for Hormone B       1 

52. A. Corpus Luteum            1 

53. D. 280 days             1 

54. B) Subject 2 is pregnant           1 

55. B. ii, iii, iv, v             1 

56. C. Affected individual is a female with Down’s syndrome      1 

57. D. Deviation from 9:3:3:1 ratio because of linkage of genes      1 

58. C. Translation- Elongation           1 

59. D. (i)- continuous synthesis , (ii)- discontinuous synthesis (iii) 3’ end 

 (iv) 5’end             1 

60. C: (i) Promotor Site, (ii) Sigma factor (iii) RNA polymerase     1* *  

  

Marking Scheme in lieu of diagram based questions for VI candidates Total Alternative 

Questions - 20  

Section - A 
2. C. one meiotic and three mitotic divisions  

5. C. nucellus One meiotic and 3 mitotic divisions.  

7. C. Unfertilized egg/ Fertilized egg/ Blastocyst  

10. B. water  

23. C. i, ii, and iv  

Section - B 

29. C. secretes oxytocin  

39. A. It verifies that DNA is the carrier of genetic information.  

44. D. Hydroxyl  

48. D. 50% bands similar to father and rest similar to mother  

Section – C 
A biology student after studying about the different levels of hormones during the menstrual 

cycle was comparing 2 subjects (Patients). A table was created after looking at the levels of 

hormones A and B for Subject 1 and 2. Read the information in the table and answer the 

questions that follow (Q49 to 54):  

49. C. Luteinizing Hormone  

50. B. Progesterone  

51. C. There will be no observed data for Hormone B  

52. A. Corpus Luteum  

53. D. 280 days  

54. B. Subject 2 is pregnant 

56. C. Due to failure of cytokinesis after telophase stage of cell division  

57. C. Aabb & aaBb  

58. C. to the small subunit; on the large subunit.  

59. A. DNA polymerase can read only in the direction of 3' to 5'  

60. C. When a rho site is reached.  

* * * 
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CLASS XII BIOLOGY 

(TERM I) 2021-22 

 SAMPLE QUESTION PAPER-1 

Time: 90 Minutes  

General Instructions:  

a. The Question Paper contains three sections.  

b. Section A has 24 questions. Attempt any 20 questions.  

c. Section B has 24 questions. Attempt any 20 questions.  

d. Section C has 12 questions. Attempt any 10 questions.  

e. All questions carry equal marks.  

f. There is no negative marking.   

SECTION - A  

i. Section – A consists of 24 questions.  

ii. Attempt any 20 questions from this section.  

iii. The first attempted 20 questions would be evaluated.  

 

1. The flower is a : 

a. Separate structure on shoot 

b. Separate structure of root 

c. Condensed root  

d. Condensed shoot 

2. A typical angiospermic reproductive structure destined to make male cells is: 

a. Bilobbed unithecous 

b. Bilobbed dithecous 

c. Tetra lobed trithecous 

d. Tetra lobed tetrathecous 

3. The outer wall of pollen is consisting of: 

a. Cellulose and Chitin 

b. Plasmalemma 

c. Sporopolenin 

d. Cellulose and suberin 

4. (A)The ovule is : 

a. Part in the flower from which female gametophyte develops 

b. Part in the ovary within which female gametophyte develops 

c. Part in the flower and itself is female gametophyte  

d. Part in the ovary having no relation with female gametophyte 

5. The entry of pollen tube through integuments is called as: 

a. Porogamy   

b. Chalazogamy 

c. Shizogamy 

d. Mesogamy 

6. Which of the following statement is untrue: 

a. Pollens of some plants cause severe allergy to humans. 

b. Flowers pollinated by bats and moths are smelly. 

c. Honey is produced by bees by digesting pollens. 

d. Pollens are nutritious hence are used to boost stamina. 

7. The endocrine cells of the testes are : 

a. Spermatogonial cells 

b. Sertoli cells 

c. Leidigs cells 
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d. Spermatids 

8. The urethra in human male is called urino-genital canal because: 

a. it is formed by combining excretory and genital system together. 

b. it has urinary and genital tubes together inside it. 

c. it has urinary and genital tubes together outside it. 

d. it functions as both urinary and genital passage. 

9. The hormones regulating puberty in male and female are: 

a. Testosterone and Estrogens respectively 

b. FSH, Testosterone and FSH, Estrogens respectively 

c. FSH, Testosterone and FSH, Estrogens, Progestogens respectively 

d. Testosterone and FSH, Estrogens, Progestogens respectively 

10. A doctor gave intravenous injection to a pregnant woman to induce delivery. The 

drug was: 

a. Oxytocin 

b. Relaxin 

c. Progesterone 

d. Estrogen 

11. If MMC-Megaspore Mother Cell, FMC- Functional Megaspore Cell, MS-

Megasporangium, NC-Nucellus Cell, then the sequence of development during 

formation of embryo sac is: 

a. MS    → NC     → MMC  → FMC  → Embryo sac 

b. NC    → MS     → FMC   → MMC → Embryo sac 

c. MS    → FMC  → MMC  → MS     → Embryo sac 

d. NC    → MMC → MS     → FMC   → Embryo sac 

12. Mendel was not able to discover the principle of linkage during inheritance because 

he: 

a. Selected only dominant characters and their alternating expressions. 

b. Took record of each seed but did not apply mathematics for linkage groups. 

c. Selected the characters that by chance were present on different 

chromosomes. 

d. Selected the characters carefully as they were present on different 

chromosomes. 

13. If a female carrier for the trait hemophilia marries a normal male, the possibility of 

their daughter and sons to be hemophilic is: 

a. 50% and 100% respectively 

b. 00% and 100% respectively 

c. 00% and 50% respectively 

d. 50% and 00% respectively 

14. If the blood group of the parents is ‘A’ and ‘B’, then the expected blood group of 

the  child could be: 

a. A and B only 

b. B and O only 

c. A, B and AB only 

d. A , B, O and AB only 

15. A diploid organism is heterozygous for 4 loci. The number of gametes that could 

be     formed (dominant ‘D’ and recessive ‘R’) will be:  

a. (4D=1): (3D1R=2) : (2D2R=2) : (1D3R=2)  : (4R=1) 

b. (4D=1): (3D1R=3) : (2D2R=4) : (1D3R=3)  : (4R=1) 

c. (4D=1): (3D1R=3) : (2D2R=8) : (1D3R=2)  : (4R=2) 

d. (4D=1): (3D1R=4) : (2D2R=6) : (1D3R=4)  : (4R=1) 
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16. In the quest to find the nature of genetic material, Griffth in his experiments with 

Streptococcus pneumonia on mice noticed that: 

a. Alone ‘S’ strain living could not kill the mice. 

b. Alone ‘R’ strain living could kill the mice. 

c. Alone ‘S’ strain dead could not kill the mice. 

d. Alone ‘R’ strain dead could kill the mice. 

17. During transcription of a gene, ATG at position 10 got coded as UAG in mRNA 

being formed. The effect that could be seen in the polypeptide will be: 

a. Polypeptide had an altered amino acid with acidic polarity. 

b. Polypeptide had an altered amino acid with basic polarity. 

c. Polypeptide extension got terminated at position 9. 

d. Polypeptide extension got terminated at position 10. 

18. Hershe & Chase got more success than Griffith because they: 

a. Did not use Streptococcus pneumonia during the experiment. 

b. Used E.coli as a substitute for mice.  

c. Used Bacteriophage as substitute for mice.  

d. Used Bacteriophage as substitute for Streptococcus.  

19. ‘Exons’ & ‘Introns’ corresponds to: 

a. Required and required portions. 

b. Non-required and required portions. 

c. Required and non-required portions. 

d. Non-required and non-required portions. 

20.  The semiconservative nature of DNA replication was given by: 

a. Hershe & Chase 

b. Meselson & Stahl 

c. Wilkin & Franklin 

d. Watson& Crick 

21. The nascent mRNA in eukaryotes need to undergo some processing in order to 

cross the nuclear membrane. The steps are: 

a. Splicing the Exons, Cutting the Introns, rounding  

b. Splicing the Introns , Rounding, Capping the 3’end  

c. Splicing the Introns, Capping the 5’ end, Tailing the 3’ end  

d. Splicing the Exons, Cutting, Capping the 5’ end  

22.  ‘SNP’ refers to: 

a. Short nuclear proteins 

b. Short nucleotide polymer  

c. Single nucleotide polymer 

d. Single nucleotide polymorphism 

23. Satellite DNA corresponds to: 

a. DNA segment making a major part of Euchromatin 

b. DNA segment making a major part of heterochromatin 

c. DNA segment is DNA emerging out of chromosome 

d. DNA segment making a minor part of Euchromatin 

24. Some lactose was added in a medium where E.coli bacterias were cultured, which 

resulted in initiation of lac operon. However it was observed that the same process 

stopped after some time. The reason was: 

a. Lactose first initiated and then repressed the process 

b. Repressor got activated in the presence of lactose 

c. Lactose was consumed by the bacteria for growth 

d. Lactose got deactivated in the presence of repressor 
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      SECTION – B: 

i. Section - B consists of 24 questions (Sl. No.25 to 48).  

ii. Attempt any 20 questions from this section.  

iii. The first attempted 20 questions would be evaluated.  

iv. Question No. 25 to 28 consist of two statements – Assertion (A) and Reason (R).  

v. Answer these questions selecting the appropriate option given below:  

a. Both A and R are true and R is the correct explanation of A. 

b. Both A and R are true and R is not the correct explanation of A. 

c. A is true but R is false.  

d. A is False but R is true. 

 

25. Assertion: Apple is called as false fruit. 

Reason: In apple, the ripened ovary itself is centrally located and non-edible but the 

part that we recognize as fruit is thalamus of flower. 

26. Assertion: Menstruation is the first phase of any menstrual cycle.  

Reason: Menstruation corresponds to removal of endometrial thickened layers along 

with some blood in coagulated form but also depicts the initiation of development of 

new follicle. 

27. Assertion: Breast feeding is highly recommended for lactating mothers especially 

during first few days after delivery.  

Reason: Breast milk constitutes balanced diet for the infant especially new born as 

it is rich in antibodies. 

28. Assertion: DNA Finger printing is a good tool in the hands of investigation 

agencies to solve the cases of identity. 

Reason: It involves specific sequences of DNA and the variations in its pattern in 

a given population. No two individuals can have exactly the same pattern except 

monozygotic twins.  

29. HGP is labour and cost intensive procedure to find out the genetic makeup of 

human as a species, still it was agreed upon. Its contributions towards the society 

is: 

a. Estimating the genetic make up to know the existing variations/mutations. 

b. Estimating the total number of genes. 

c. Observing the expression of the genes. 

d. Estimating the reliability of the procedure.  

30. The meiocyte of rice has 24 chromosomes. The number of chromosomes that will 

be present in its egg, zygote and endosperm are  

a. 24, 12, 36 respectively 

b. 24, 36, 12 respectively 

c. 12, 24, 36 respectively 

d. 12, 36, 24 respectively 

31. A farmer had grown cucurbit crop. He was happy to see intense flowering but got 

dissatisfied on fruiting as he considered it as 50% failure of crop although there 

was no sign of pest or nutrient deficiency. The reason could be: 

a. Some flowers didn’t open completely for effective pollination.  

b. Some flowers in each plant were neutral. 

c. Some flowers in each plant were male only. 

d. Some flowers in each plant didn’t secrete nector for pollinators. 

32. In case of Gametogenesis in human male and female, if there are 100000 

primordial gamete mother cells then how many gametes will be formed finally: 

a. 400000 ♂  gametes and 100000 ♀  gametes 
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b. 400000 ♂  gametes and 200000 ♀  gametes 

c. 100000 ♂  gametes and 100000 ♀  gametes 

d. 100000 ♂  gametes and 200000 ♀  gametes 

33.  Among all the available methods of contraception, the best method to prevent 

pregnancy and avoid the chance of transmission of HIV-AIDS is: 

a) Condom male 

b) IUD 

c) Implants 

d) Tubectomy 

34. The IUD’s work by: 

a) Sterilizing sperms 

b) Stagnating sperms 

c) Stimulating sperms 

d) Sensitizing sperms 

35. Pills are generally a combination of: 

a) Estrogen and FSH 

b) Estrogen and Progestin 

c) Progestin and FSH 

d) FSH and LH 

36. The hormone releasing IUD is: 

a) Cu-T 

b) Lippes Loop 

c) Multiload 375 

d) LNG-20 

37. A gene / allele may be considered as dominant if: 

a. It is compatible with its counterpart in expression. 

b. It is comparable with its counterpart in expression. 

c. It is able to express along with its counterpart. 

d. It is able to express instead of its counterpart. 

38. Mendel was able to conceptualize the laws of inheritance because he : 

a. Observed the characters very carefully. 

b. Took record of each seed / plant being produced. 

c. Selected the characters smartly. 

d. Applied mathematics and averaged out the results by ration. 

39. Mendelian ration of  1:2:1 corresponds to: 

a. F1 generation Mendelian monohybrid cross 

b. F1 generation Mendelian dihybrid cross 

c. F2 generation Mendelian monohybrid cross 

d. F2 generation Mendelian dihybrid cross 

40. In a typical cross performed on Snapdragon plant with pink flowered plant being 

used to pollinate white flowered plant. The expected combinations will possibly be: 

a. Pink or White 

b. Pink and White  

c. Red and White 

d. Pink, Red and White flowers seen 

41. If a hemophilic man marries a normal women then the % chance of hemophilic ♂ : 

hemophilic ♀ : carrier ♀: normal ♂ will be: 

a. 0% : 0% : 50% : 50%   

b. 50% : 0% : 0% : 50%  

c. 0% : 50% : 50% : 0%  
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d. 50% : 50% : 0% : 0%  

42. A typical cross involving 2 characters in pea plant each with two alternating 

expressions (shape of seed and colour of seed) will depict: 

a. 56% Round and Green seeds & 19 % Round and Yellow seeds 

b. 19% Round and Green seeds & 56 % Round and Yellow seeds 

c. 50% Round and Green seeds & 50 % Round and Yellow seeds 

d. 19% Round and Green seeds & 19 % Round and Yellow seeds 

43. The sex determination in organisms is based on allosomes. The sequence of 

allosomes for sex determination considering female first in Grass hopper, Humans, 

Drosophila and Birds will be: 

a. XX-XO, XX-XY, XX-XO, ZZ-ZW respectively 

b. XX-XO, XX-XY, XX-XY, ZW-ZZ respectively 

c. XX-XO, XX-XO, XX-XY, ZZ-ZW respectively 

d. XX-XO, XX-XY, XX-XO, ZW-ZZ respectively 

44. The DNA as genetic material that we know today is a unique molecule with 

specific features: 

i. It’s polarity runs from 5’→3’ in the template strand. 

ii.  It is a duplex of nucleotide monophosphates. 

iii. It is a duplex of nucleotide triphosphates. 

iv. It’s polarity runs from 5’→3’ in the coding strand. 

a. Only (i) and (ii) are correct. 

b. Only (i) and (iii) are correct. 

c. Only (ii) and (iii) are correct. 

d. Only (ii) and (iv) are correct. 

45. The stability of DNA as genetic material is credited to: 

i. Double helical structure 

ii. Deoxygenated pentose wrt 2’ carbon 

iii. Complimentarily of nitrogen bases  

iv. Antiparallel nature 

a. Only (i) and (ii) are correct. 

b. Only (i) and (iii) are correct. 

c. Only (ii), (iii) and (iv) are correct. 

d. Only (i), (ii) & (iii) are correct. 

46. Satellite DNA is useful in: 

a. Genetic engineering 

b. Tissue transplant 

c. Forensic study 

d. Determination of sex 

47. In the figure given find out the correct match of the 

RNA at site A & B: 

a. UAC & Methionine respectively 

b. Methionine & UAC respectively 

c. Methionine & AUG respectively 

d. AUG & Methionine respectively 

48. For the given figure what would be the first code, first anticode, first aminoacid and 

the last code: 

a. CUC : GAG : VAL : UUU 

b. UAC : AUG : GLY : AAA 

c. AUG : UAC : MET : UAG 

d. UAC : AUG : MET : UUU 
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SECTION – C: 
i. Section-C consists of one case with 6 questions linked to the case (Q.No.49 to 54).  

ii. Besides this, 6 more questions are given.  

iii. Attempt any 10 questions in this section.  

iv. The first attempted 10 questions would be evaluated.  

Case: The following figure depicts a comparative study of two secretions during 

menstrual cycle. Study the gaph carefully and answer the questions based on it.  

 

 
49. Based on the understanding of the figure, the labels ‘A’ & ‘B’ corresponds to: 

a. Estrogen and Progesterone respectively 

b. FSH and Progesterone respectively 

c. LH and Estrogen respectively 

d. LH and Progesterone respectively 

50. This figure does not depict another hormone which is required during the initial 

days of the cycle. The missing hormone is: 

a. FSH 

b. Estorgen 

c. HCG 

d. Oxycitocin  

51. If the graph of ‘A’ shifts towards left with peak formation at 10
th

 day, what could 

be expected then: 

a. No change in the overall reproductive physiology. 

b. The plasma level of hormone increase thereby resulting in ovulation. 

c. The plasma level of hormone increase thereby resulting in growth of follicle. 

d. The plasma level of hormone decrease thereby resulting in growth of follicle. 

52. What is expected to occur from 23
rd

 day onwards based on ‘B”: 

a. Plasma level of hormones decrease. 

b. Plasma level of hormones decrease, shedding of uterine inner lining.  

c. Plasma level of hormones decrease, shedding of vaginal inner lining.  

d. Plasma level of hormones decrease, resulting in release of another hormone 

HCG.  

53. If during any phase of life, the curve ‘B’ remains at its high levels during the cycle 

then: 

a. The cycle terminates on that very day with shedding of endometrium. 

b. The cycle continues and maintains endometrium for 7 days. 

c. The cycle continues and maintains endometrium for 280 days. 

d. The cycle terminates on that day and maintains endometrium. 

54. The reason for the observed levels of ‘B’ can be attributed to: 

a. Maturation of a graffian follicle 

b. Formation of Corpus Luteum from Graffian follicle 

c. Conversion of post ovulation follicle into a gland. 

d. Conversion of corpus luteum to corpus albicans 

55. Study the table carefully and select then correct option: 
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Subject-A Subject-B 

Appears to be a male Appears to be a female 

External genitalia masculine External genitalia feminine 

Hypo development of genitalia Hypo development of genitalia 

Some feminine secondary sex characters Underdeveloped secondary sex characters 

a. Subject A is a Dawn syndrome male and subject B is also Dawn syndrome female  

b. Subject A is a Turners syndrome and subject B is Klinefelter syndrome 

c. Subject  B is a Turners syndrome and subject A is Klinefelter syndrome 

d. Subject  B is a Dawn syndrome and subject A is Turner syndrome 

56. If ‘D’ denotes dominant allele and ‘R’ denotes recessive allele, then in case of 

Mendelian dihybrid cross, the ration of  9:3:3:1 corresponds to: 
a. DD : RR : DR : RD 

b. DR : RD : DD : RR 

c. RD : RR : DR : DD 

d. DD : DR : RD : RR 

57. Comparing the karyotype of four different subjects the students observed that first 

belonged to Klinefelter syndrome, 2
nd

 to Dawn syndrome, 3
rd

 Turner syndrome, 4
th

 

disomic. The observation of the student was based on the total number of 

chromosomes per subject as follows: 
a. AA withTrisomy 21+XX : AA+Trisomy X: AA+Monosomy X: AA+XY 

b. AA+Disomy X+Y : AA with Trisomy21+XX : AA+Monosomy X: AA+XY 

c. AA+Trisomy X : AA+Monosomy X : AA+XY : AA with Trisomy21+XX  

d. AA withTrisomy 21+XX : AA+Monosomy X : AA+XY : AA+Trisomy X  

58. In the given figure, let (A) represent ‘i’, (B) represent the end product of ‘i’ (C) 

represent the target position of ‘i’ and (D) represent the molecule that is missing 

from this figure as a result of which this can happen. The correct sequence of the 

labels:    

 
a. Inducer : RNA polymerase : Operator : Permease respectively. 

b. Inducer : RNA polymerase : Permease : Operator respectively. 

c. Galactosidase : Repressor enzyme : Permease : Operator respectively. 

d. Represor : Repressor protein : Operator : Inducer respectively. 

59. During translation process, the sequence of genetic code, anticode and sequence of 

coding strand : 
a. AUG : UAC : AUG 

b. AUG : AUG : UAC 

c. UAC : AUG : AUG  

d. AUG : UAC : UAC 

60. ‘EST’ is a technique in the hands of modern day geneticists to find how the genes 

function. It is based on the principle of: 
a. Chemical analysis of DNA in the body   

b. Chemical analysis of genetic DNA in the body 

c. Chemical analysis of genetic RNA in the body 

d. Chemical analysis of protein in the body 
************ 

A 

B 

C 

D 
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CLASS XII BIOLOGY 

(TERM I) 2021-22 

Marking Scheme 

Sample Paper-1 

Q.No Answer  Q.No Answer 

1 D 31 C 

2 B 32 A 

3 C 33 A 

4 B 34 B 

5 D 35 B 

6 C 36 D 

7 C 37 D 

8 D 38 D 

9 B 39 C 

10 A 40 B 

11 A 41 A 

12 C 42 B 

13 C 43 B 

14 D 44 D 

15 D 45 D 

16 C 46 C 

17 C 47 B 

18 D 48 C 

19 C 49 D 

20 B 50 A 

21 C 51 B 

22 D 52 B 

23 B 53 C 

24 C 54 C 

25 A 55 C 

26 A 56 D 

27 A 57 B 

28 A 58 D 

29 A 59 A 

30 C 60 C 
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CLASS XII BIOLOGY 

(TERM I) 2021-22 

 SAMPLE QUESTION PAPER-2 

Time: 90 Minutes  

General Instructions:  

a. The Question Paper contains three sections.  

b. Section A has 24 questions. Attempt any 20 questions.  

c. Section B has 24 questions. Attempt any 20 questions.  

d. Section C has 12 questions. Attempt any 10 questions.  

e. All questions carry equal marks.  

f. There is no negative marking.   

SECTION - A  

i. Section – A consists of 24 questions.  

ii. Attempt any 20 questions from this section.  

iii. The first attempted 20 questions would be evaluated.  

 

1. Maize is typically a: 

a. Dioecoius species with unisexual flower  

b. Monoecoius species with unisexual flower  

c. Monoecoius species with bisexual flower  

d. Dioecoius species with bisexual flower  

2. A typical angiospermic pollen grain having two cells during pollination with each 

destined to function as: 

a. Big vegetative cell-Pollen tube & small generative cell-male gametes 

b. Big vegetative cell-male gametes & small generative cell-Pollen tube 

c. Small vegetative cell-Pollen tube & small generative cell-male gametes 

d. Big vegetative cell-male gametes & big generative cell-Pollen tube 

3. Pollen grains can survive under very harsh conditions also. This property is 

attributable to: 

a. Cellulose and Chitin 

b. Plasmalemma 

c. Sporopolenin 

d. Cellulose and suberin 

4. If the pollen tube fails to enter synergids then fertilization: 

a. fails resulting in failure of formation of seed and fruit always. 

b. fails but may result in formation of seed and fruit. 

c. fails resulting in failure of seed formation but not fruit formation. 

d. fails resulting in failure of fruit but not seed formation. 

5. The entry of pollen tube through the end opposite to micropyle is called as: 

a. Porogamy   

b. Chalazogamy 

c. Shizogamy 

d. Mesogamy 

6. From the data given below find the correct match: 

S.No Column-I S.No Column-II 

1 Formation of fruit without fertilization A Scutellum 

2 Persistent nucellus B Polyembryony 

3 Cotyledons in maize C Parthenocarpy 

4 More than 01 embryos in citrus D Perisperm 
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a. 1-B, 2-C, 3-D, 4-A 

b. 1-B, 2-A, 3-D, 4-C 

c. 1-C, 2-A, 3-D, 4-B 

d. 1-C, 2-D, 3-A, 4-B 

7. Interstitial cells of Leidigs are: 

a. activated by LH and secrete testosterone 

b. activated by FSH and secrete testosterone 

c. activated by LH and secrete estrogen 

d. activated by FSH and secrete estrogen 

8. The ejaculatory duct is the part of genital duct: 

a. before joining of seminal vesicle inside the prostate. 

b. before joining of seminal vesicle outside the prostate. 

c. after joining of seminal vesicle  inside the prostate. 

d. after joining of seminal vesicle  outside the prostate. 

9. A rapid spurt in height is seen in girls in the age group of 11 years onwards. This is 

credited to the secretion of: 

a. FSH, androgens and estrogens respectively 

b. FSH, LH, estrogens along with progestogens respectively 

c. Secretion estrogens from pituitary following FSH & LH from hypothalamus   

d. Secretion of FSH & LH from brain followed by secretion estrogens from 

ovary 

10. The doctor advised intravenous injection to be given to a new mother post 

delivery. This advise was to: 

a. give  oxytocin to induce expulsion of placenta 

b. give  oxytocin to induce lactation 

c. give  relaxin to induce expulsion of placenta 

d. give  relaxin to induce speedy recovery 

11. If MMC-Megaspore Mother Cell, FMC- Functional Megaspore Cell, MS-

Megasporangium, NC-Nucellus Cell, then the sequence of development during 

formation of embryo sac is: 

a. MS(2n)  → NC(2n) → MMC(n) → FMC(n) → Embryo sac(n) 

b. NC(2n)  → MS(n) → FMC(2n)  → MMC(n)→ Embryo sac(2n) 

c. MS(2n)  → MMC(2n) → FMC(n) → NC(n)  → Embryo sac(n) 

d. MS(2n)  → NC (2n)   → MMC (2n)  → FMC(n)→ Embryo sac(n) 

12. In order to test the genotype of an individual by using Mendelian inheritance, the 

individual must be: 

a. F1 individual and to be back-crossed. 

b. F2 individual and to be back-crossed. 

c. F1 individual and to be test-crossed. 

d. F2 individual and to be back-crossed. 

13. If a female carrier for the trait hemophilia marries a hemophilic male, the possibility 

of their daughter and sons to be hemophilic is: 

a. 50% and 100% respectively 

b. 00% and 100% respectively 

c. 00% and 50% respectively 

d. 50% and 50% respectively 

14. If the blood group of the parents is ‘AB’ and ‘B’, then the expected blood group of 

the  child could be: 

a. A and B only 

b. B and O only 
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c. A, B,O and AB only 

d. A , B and AB but not O  

15. A diploid organism is heterozygous for 3 loci. The number of gametes that could 

be     formed (dominant ‘D’ and recessive ‘R’) will be:  

a. (3D=2): (2D1R=2) : (1D2R=2)  : (3R=2) 

b. (3D=1): (2D1R=3) : (1D2R=3)  : (3R=1) 

c. (3D=1): (2D1R=3) : (1D2R=2)  : (3R=1) 

d. (3D=1): (2D1R=4) : (1D2R=2)  : (3R=1) 

16. In the quest to find the nature of genetic material, Griffith in his experiments with 

Streptococcus pneumonia on mice noticed that: 

a. Live ‘S’ strain could not kill the mice. 

b. Live ‘R’ strain could kill the mice. 

c. Heat killed ‘S’ strain along with heat killed ‘R’ strain could kill the mice. 

d. Heat killed ‘S’ strain along with live ‘R’ strain could kill the mice. 

17. During replication of a gene, a point mutation occurred at position 15 of a gene in 

the template strand with sequence ATA getting mutated at wobble position with 

pyrimidine specific to adenine. The effect that could be seen in the polypeptide will 

be: 

a. Polypeptide had an altered amino acid with acidic polarity. 

b. Polypeptide had an altered amino acid with basic polarity. 

c. Polypeptide extension got terminated at position 15. 

d. Polypeptide extension got terminated at position 14. 

18. In the experiment of Hershe & Chase, post centrifugation, the confirmation for 

DNA to be genetic material was drawn based on the finding that: 

a. Radiations were detected from lower section containing virus with N*. 

b. Radiations were detected from upper section containing virus with P*. 

c. Radiations were detected from lower section containing bacteria with P*. 

d. Radiations were detected from upper section containing virus with N*. 

19. In eukaryotes, the genome is heterogeneous so the final translational product  

represents: 

a. ‘Exons’ are removed but ‘Introns’ sustained within mRNA. 

b. ‘Exons’ are sustained but ‘Introns’ missing within mRNA. 

c. ‘Exons’ are sustained but ‘Introns’ missing within polypepptide. 

d. ‘Exons’ are removed but ‘Introns’ missing within polypeptide. 

20. The rules defining the structure of DNA were given by: 

a. Chargaff 

b. Watson& Crick  

c. Hershe & Chase 

d. Meselson & Stahl 

21.  The nascent mRNA in eukaryotes needs to undergo some processing in order to 

cross the nuclear membrane. The steps are: 

a. Capping the 3’end with f-Met and tailing at 5’ end with poly-A  

b. Capping the 5’end with f-Met and tailing at 3’ end with poly-A  

c. Capping the 5’end with poly-A and tailing at 3’ end with f-Met 

d. Capping the 3’end with poly-A and tailing at 5’ end with fMet  

22. One of the Important contribution of HGP is to identify : 

a. Short nuclear proteins for functions in the body 

b. Short nucleotide polymer to detect variations  

c. Single nucleotide polymer to detect variations 

d. Single nucleotide polymorphism to detect variations 
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23. Satellite DNA can be detected as: 

a. Small pattern in microscopic field 

b. Large pattern while doing autoradiograph 

c. Small pattern while doing autoradiograph 

d. Small pattern while doing chemical analysis 

24. Lac operon is called as operator system as: 

a. the transcription of gene-‘zya’ is directly initiated by the product of gene-‘i’.  

b. the transcription of gene-‘zya’ directly initiated by the raw material.  

c. the transcription of gene-‘zya’ is indirectly initiated by the raw material.  

d. the transcription of gene-‘zya’ is indirectly initiated by the product of gene-‘i’.  

     

SECTION – B: 

i. Section - B consists of 24 questions (Sl. No.25 to 48).  

ii. Attempt any 20 questions from this section.  

iii. The first attempted 20 questions would be evaluated.  

iv. Question No. 25 to 28 consist of two statements – Assertion (A) and Reason (R).  

v. Answer these questions selecting the appropriate option given below:  

a. Both A and R are true and R is the correct explanation of A. 

b. Both A and R are true and R is not the correct explanation of A. 

c. A is true but R is false.  

d. A is False but R is true. 

 

25. Assertion: Sharing of injectables and particularly needles must be avoided. 

 Reason: Used needles may have the fluids of the previous person and may become a 

reason spread of fluids based diseases. 

26. Assertion: Male to be fertile must release 200-300 sperms in single ejaculate.  

Reason: Fertility is ensured if at least 60% have normal shape & size with 40% 

highly motile. 

27. Assertion: For normal growth of the new born, it is advised to breast feed the 

infant frequently more particularly during first few days.  

Reason: Milk constitutes balanced diet for the new born. 

28. Assertion: DNA finger printing has become a good investigating tool. 

Reason: It involves VNTR’s that are specific and are inherited. No two 

individuals can have exactly the same pattern except monozygotic twins.  

29. ‘EST’ corresponds to: 

a. Checking the complete genetic sequence 

b. Checking the expressible genetic sequence as mRNA  

c. Checking the expressible genetic sequence as DNA 

d. Checking the expressible genetic sequence as polypeptide inside nucleus. 

30. (A)The meiocyte of rice has 24 chromosomes. The number of chromosomes that 

will be present in its zygote, egg and endosperm are:  

a. Zygote(12), Egg(12), Endosperm(36)  

b. Zygote(24), Egg(36), Endosperm(12)  

c. Zygote(24), Egg(12), Endosperm(12)  

d. Zygote(24), Egg(12), Endosperm(36)   

31. (A) A horticulturist had grown papaya crop in his orchard. He was happy to see 

intense flowering but got dissatisfied on fruiting as he considered it as 50% failure 

of crop although there was no sign of pest or nutrient deficiency. The reason could 

be: 

a. Some flowers didn’t open completely for effective pollination.  
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b. Nearly 50% of the plants were male only so didn’t produce any fruit. 

c. Nearly 50% of the flowers in each plant were male only. 

d. Some flowers in each plant didn’t secrete nector for pollinators. 

32. (E)In the table given below, find the correct match: 

S.No Column-I S.No Column-II 

1 Estrogen A Maintaining endometrium 

2 FSH B Stimulate ejection of ovum 

3 Progesterone C Follicle growth 

4 LH D Maintaining feminine cycle 

a. 1-a, 2-d, 3-c, 4-b 

b. 1-a, 2-b, 3-c, 4-d 

c. 1-d, 2-c, 3-a, 4-b 

d. 1-d, 2-a, 3-c, 4-b 

33.  (K)The easily available, usable and cost effective method to prevent pregnancy 

and avoid the chance of transmission of HIV-AIDS is: 

a) Condom male 

b) IUD 

c) Implants 

d) Tubectomy 

34. (K)The pollination in yucca plant occours by: 

a) wind 

b) moth 

c) butterfly 

d) bird 

35. (K)’Saheli’ is the common name for a pill taken: 

a) daily and is a consists of steroids like estrogen with Pituitary hormone FSH 

b) daily and is a consists of steroids like estrogen and progestin 

c) weekly and consists of non-steroidal drug 

d) weekly and is a consists of non-steroidal FSH & LH 

36. (K)The LNG-20 is: 

a) Is the other name of pill 

b) Is the other name of Lippes Loop releasing Cu. 

c) Is the other name of Multiload 375 releasing Cu. 

d) Is the other name for hormone releasing IUD. 

37. (K)According to Mendel, a factor / allele may be considered as recessive if: 

a. It is not compatible with its counterpart in expression. 

b. It is not able to express along with its counterpart. 

c. It is not able to express when present along with its counterpart. 

d. It is not comparable with its counterpart in expression. 

38. (K)Scientists before and after Mendel for decades were not able to understand 

Mendel’s contribution to the inheritance of characters because they: 

a. Were not able to observe the characters carefully. 

b. Were not able to keep the records of each seed / plant being produced. 

c. Did not select the characters smartly. 

d. Never considered to apply mathematics and averaged out the results by ration. 

39. (K)The expected Mendelian ration of  1:1 corresponds to: 

a. Test cross of F1 with HM recessive parental combination proving F1 to be 

HM 

b. Test cross of F1 with HM recessive parental combination proving F1 to be 

HZ 
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c. Test cross of F1 with HM dominant parental combination proving F1 to be 

HM 

d. Test cross of F1 with HM dominant parental combination proving F1 to be 

HZ 

40. (A) In a typical cross performed on Snapdragon plant true breeding for red and 

white flowers. The expected phenotypes at F1 & F2 will be: 

a. Red  : Pink and Red  

b. Pink : Red, White and Pink  

c. Red : Pink, White and Red  

d. Pink : Pink and White  

41.  (A) In a typical case where a woman suffering from sicklemia had married an 

apparently normal man, had their first progeny suffering from the same disorder. 

What does this information tells you about their genotypes: 

a. HM dominant mother : HZ father : HZ offspring 

b. HM recessive mother  : HZ father : HM offspring 

c. HM recessive mother   : HZ father : HM recessive offspring 

d. HZ recessive mother     : HZ father : HM recessive offspring 

42. (E) A typical Mendelian cross involving 2 characters in pea plant each with two 

alternating expressions (shape of seed and colour of seed) will depict: 

a. 56% Wrinkled & Green seeds + 19 % Round & Yellow seeds + 6% Round & 

Green 

b. 19% Round & Green seeds + 56 % Round & Yellow seeds + 6% Wrinkled & 

Green 

c. 50% Round & Green seeds + 50 % Round & Yellow seeds 

d. 19% Wrinkled & Green seeds + 19 % Wrinkled & Yellow seeds + 6% Round 

& Yellow 

43. (A)The sex determination in organisms is based on allosomes. The sequence of 

allosomes for sex determination considering male first in Grass hopper, Humans, 

Drosophila and Birds will be: 

a. XO-XX, XY-XX, XY-XX, ZZ-ZW respectively 

b. XO-XX, XY-XX, XY-XO, ZW-ZZ respectively 

c. XX-XO, XY-XX, XX-XO, ZW-ZZ respectively 

d. XX-XO, XY-XX, XX-XO, ZZ-ZW respectively 

44.  (E)The DNA as genetic material that we know today is a unique molecule with 

specific features: 

i. It’s polarity runs from 5’→3’ in the template strand. 

ii. It is a duplex of nucleotide monophosphates. 

iii. It’s nucleotides have thymine and adenine guanine and uracil . 

iv. It’s polarity runs from 5’→3’ in the coding strand. 

a. Only (i) and (ii) are correct. 

b. Only (i) and (iii) are correct. 

c. Only (ii) and (iii) are correct. 

d. Only (ii) and (iv) are correct. 

45. (E) A particular chromatin fiber is of 200 nucleosomes. What will be the number of 

base pairs and the total length of the chromatin fiber? 

a. 20000 bp & 10000 X 10
-9

m 

b. 20000 bp & 12000 X 10
-9

m 

c. 40000 bp & 13660 X 10
-9

m 

d. 40000 bp & 13600 X 10
-9

m 

46. (A)VNTR’s are useful in: 
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a. Genetic engineering 

b. Tissue transplant 

c. Forensic study 

d. Determination of sex 

47. (E) In the figure given find out the correct match of the RNA at site A, B & C: 

 

 

a. UAC,  Methionine & t-RNA with code ACU 

b. Methionine, UAC & t-RNA with code ACU 

c. Methionine, UAC & no corresponding t-RNA 

d. AUG, Methionine & t-RNA with code ACU                               

    

48.  (E) For the given figure starting from the left, what would be the polarity of the 

chain, first triplet code, first anticode, first amino acid and the 

last code: 

  

a. 5’: CUC : GAG : VAL : UUU 

b. 3’ : UAC : AUG : GLY : AAA 

c. 5’ : AUG : UAC : MET : UAG 

d. 3’ : UAC : AUG : MET : UUU 

  

SECTION – C: 
i. Section-C consists of one case followed by 6 questions linked to this case (Q.No.49 to 

54).  

ii. Besides this, 6 more questions are given.  

iii. Attempt any 10 questions in this section.  

iv. The first attempted 10 questions would be evaluated.  

 

Case: The following figure depicts a comparative study of two secretions during 

menstrual cycle. Study the graph carefully and answer the questions based on it.  

 
49. (K) Based on the understanding of the figure, the labels ‘A’ & ‘B’ corresponds to: 

a. Estrogen and Progesterone respectively 

b. FSH and Progesterone respectively 

c. LH and Estrogen respectively 

d. LH and Progesterone respectively 

50. (K) This figure does not depict another hormone which is required during the 

initial days of the cycle. The missing hormone is: 

a. FSH 

b. Estorgen 

c. HCG 

d. Oxycitocin  

51. (A)If the graph of ‘A’ does not form a peak, what could be expected then: 

a. No change in the overall reproductive physiology. 

b. The plasma level of hormone increase resulting in ovulation. 

AUGUGA
→→ 

        C  

A       A 

A       B 
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c. The plasma level of hormone decrease resulting in growth of follicle. 

d. The plasma level of hormone decrease leading failure of ovulation. 

52. (K)What is expected to occur from 23
rd

 day onwards based on ‘B”: 

a. Plasma level of hormones decrease. 

b. Plasma level of hormones decrease, shedding of uterine inner lining.  

c. Plasma level of hormones decrease, shedding of vaginal inner lining.  

d. Plasma level of hormones decrease, resulting in release of another hormone 

HCG.  

53. (A)If during any phase of life, the curve ‘B’ remains at its high levels during the 

cycle then: 

a. The cycle terminates on that very day with shedding of endometrium. 

b. The cycle continues and maintains endometrium for 7 more days. 

c. The cycle continues and maintains endometrium for nearly 280 days. 

d. The cycle terminates on that day and maintains endometrium. 

54. (K)The reason for the observed levels of ‘B’ can be attributed to: 

a. Conversion of 3
0
 follicle to maturation of a graffian follicle 

b. Formation of Corpus Luteum from Graffian follicle 

c. Conversion of post ovulation follicle into a gland. 

d. Conversion of corpus luteum to corpus albicans 

55. (A) Study the table carefully and select then correct option: 

Subject-A Subject-B 

Appears to be a male  Appears to be a female 

External genitalia masculine External genitalia feminine 

Hypo development of genitalia Hypo development of genitalia 

Secondary sex characters masculine  Underdeveloped secondary sex 

characters 

Short stature Short stature 

Broad face with mouth little open Normal face and mouth 

a. Subject A is a Dawn syndrome male and subject B is also Dawn syndrome 

female  

b. Subject A is a Klinefelter syndrome and subject B is Turner syndrome 

c. Subject  B is a Turners syndrome and subject A is Klinefelter syndrome 

d. Subject  B is a Dawn syndrome and subject A is Turner syndrome 

56. (E) A dihybrid cross in drosophila with characters yellow body white eyed female 

and brown body red eyed male was done. Considering that the parental 

combination of genotypes on allosomes for drosophila is based genes ‘y’ & gene 

‘w’ and their respective dominant allele (wild type being represented with a (+) 

sign as superscript, then the expected parental combinations in the F2 generation 

will be: 

a. ♂(y
+
w

+
), ♂(yw), ♀(y

+
yw

+
w), ♀(yyww)  

b. ♂(y
+
wY), ♂(ywY), ♀(y

+
yw

+
w), ♀(yyww)  

c. ♂(yw
+
Y), ♂(ywY

+
), ♀(yyw

+
w), ♀(y

+
yww)  

d. ♂(yw
+
), ♂(yw

+
), ♀(yyw

+
w), ♀(y

+
yww)  

57. (E)Comparing the karyotype of four different subjects the students observed that 

first belonged to Dawn syndrome male, 2
nd

  Turner syndrome, 3
rd

 Klinefelter 

syndrome and 4
th

 being a disomic male. The observation of the student was based 

on the total number of chromosomes per subject as follows: 

a. AA withTrisomy 21+XX : AA+Trisomy X: AA+Monosomy X: AA+XY 

b. AA+Disomy X+Y : AA with Trisomy21+XX : AA+Monosomy X: AA+XY 

c. AA withTrisomy 21+XY : AA+Monosomy X : AA+Disomy X+Y : AA+XY  
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d. AA withTrisomy 21+XX : AA+Monosomy X : AA+XY : AA+Disomy X+Y  

58. (K)In the given figure, the correct sequence of the labels:    

 
a. Repressor : Galactosydase : Transacetylase : Permease respectively 

b. Repressor : Galactosydase : Permease : Transacetylase respectively 

c. Repressor protein: Galactosydase : Permease : Transacetylase respectively. 

d. Galactosydase : Repressor protein: Permease : Transacetylase respectively. 

59. (K)The process of DNA fingerprinting is involves sequential steps which cant be 

reversed. Find the odd man out in the following: 

a. DNA isolation 

b. Restriction endonuclease activity 

c. Electrophoresis 

d. Centrifugation 

60.  (K) ‘VNTR’ is a unique sequence for geneticists to work upon. Its features are as 

follows except: 

a. Also called as mini satellite   

b. Small sequence of bases may be in many copy numbers 

c. Copy numbers may vary from chromosome to other in same individual 

d. The bands formed may vary from parents to offspring 

************ 
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CLASS XII BIOLOGY 

(TERM I) 2021-22 

Marking Scheme-Sample Paper-2 

Q.No Answer  Q.No Answer 

1 B 31 B 

2 A 32 C 

3 C 33 A 

4 B 34  

5 B 35 C 

6 D 36 D 

7 A 37 B 

8 D 38 D 

9 D 39 B 

10 B 40 B 

11 D 41 C 

12 C 42 B 

13 D 43 A 

14 D 44 A 

15 B 45 D 

16 D 46 C 

17 D 47 C 

18 C 48 C 

19 C 49 D 

20 A 50 A 

21 B 51 D 

22 D 52 B 

23 C 53 C 

24 C 54 C 

25 A 55 D 

26 A 56 A 

27 B 57 C 

28 A 58 B 

29 B 59 D 

30 D 60 D 
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CLASS XII BIOLOGY 

(TERM I) 2021-22 

 SAMPLE QUESTION PAPER-3 

Time: 90 Minutes  

General Instructions:  

a. The Question Paper contains three sections.  

b. Section A has 24 questions. Attempt any 20 questions.  

c. Section B has 24 questions. Attempt any 20 questions.  

d. Section C has 12 questions. Attempt any 10 questions.  

e. All questions carry equal marks.  

f. There is no negative marking.   

SECTION - A  

i. Section – A consists of 24 questions.  

ii. Attempt any 20 questions from this section.  

iii. The first attempted 20 questions would be evaluated.  

 

1. The gynoecium of maize is: 

a. Uniovulate, unisexual with a bunch of flowers in cob formation  

b. Biovulate bisexual with a bunch of flowers exposed  

c. Biovulate unisexual with a bunch of flowers exposed  

d. Uniovulate bisexual with a bunch of flowers in cob formation  

2. The vegetative cell in a pollen grain is: 

a. large (01), makes a pollen tube with 2 male gametes itself  

b. large (01), makes a pollen tube with 2 male gametes by generative cell  

c. small (02), makes two pollen tube with 2 male gametes by generative cells  

d. small (02), makes two pollen tube with 2 male gametes by generative cells  

3. The protective coverings of pollen grains is: 

a. Outer hard resistant cellulosic exine & inner hard cellulosic intine 

b. Outer hard resistant non-cellulosic exine & inner soft purely pectin intine 

c. Outer hard resistant cellulosic exine & inner soft cellulosic-pectin intine 

d. Outer hard resistant non-cellulosic exine & inner soft cellulosic-pectin intine 

4. From the situations given below, sort out the arangement that would ultimately 

lead to prevention of both Autogamy and geitonogamy:  

a. Plant monoecious with bisexual flowers 

b. Plant dioecious with bisexual flowers 

c. Plant monoecious with unisexual flowers 

d. Plant dioecious with unisexual flowers 

5. Double fertilization is: 

a. Fertilization of two ♀ female gametes by two ♂ gametes    

b. Entry of  two ♂ gametes into two ♀ female gametes   

c. Entry of  two ♂ gametes one in egg and other fusing with central cells  

d. Fertilization of  two ♂ gametes one by egg and other of central cells  

6. From the data given below find the correct match: 

S.No Column-I S.No Column-II 

1 Axis bearing radicle & plumule  A Epicotyl 

2 Point of attachment of cotyledons B Cotyl 

3 Portion of axis towards plumule C Hypocotyl 

4 Portion of axis towards radicle D Embryonal axis 

 

a. 1-D, 2-A, 3-C, 4-B 
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b. 1-B, 2-D, 3-A, 4-C 

c. 1-D, 2-B, 3-A, 4-C 

d. 1-B, 2-C, 3-A, 4-D 

7. The layers of cells surrounding the egg nest are: 

a. activated by LH and secrete testosterone 

b. activated by FSH and secrete testosterone 

c. activated by LH and secrete estrogen 

d. activated by FSH and secrete estrogen 

8.  Rete testis is: 

a. Bunch of tubules on the head of testis. 

b. Tubular bunch at the base of testis. 

c. Interconnected tubular bunch inside testis. 

d. Interconnected tubular bunch just leaving the testis. 

9. In general, the voice of girls become more shrilled, start gaining weight and notice 

some changes in the body contours by the age of 11 years onwards. This is credited 

to the secretion of: 

a. FSH, androgens and estrogens respectively 

b. FSH, LH, estrogens along with progestogens respectively 

c. Secretion estrogens from brain following FSH & LH from brain   

d. Secretion of FSH & LH from brain followed by secretion estrogens from 

ovary 

10. Noticing the fetal ejection reflux to be week, the doctor advised for an injection to 

be given to the mother to be. This advise was to: 

a. give  oxytocin to induce expulsion of placenta 

b. give  relaxin to induce strong vaginal contraction for expulsion of baby 

c. give  oxytocin to induce strong uterine contraction for expulsion of placenta 

d. give  relaxin to induce strong uterine contraction for expulsion of placenta 

11. In angiosperms, the development of female gametophyte involves different steps 

that are unique in many ways. From the points given below, select the options that 

describes the unique features of the female gametophyte: 

i. It is diploid and formed from FMC. 

ii. It undergoes three free nuclear division only. 

iii. All cells are haploid in genetic makeup. 

iv. Fully formed gametophyte has eight nucleus but seven cells only. 

a. Only (i) and (ii) are correct 

b. Only (i) and (iv) are correct 

c. Only (ii) and (ii) are correct 

d. Only (ii) and (iv) are correct 

12. In case of pea plant the seed grains generally depict three different size and two 

different shapes although it also follow the same genetic inheritance as depicted by 

Mendel. This can be explained based on genetics : 

a. Interfering  genes 

b. Incomplete dominance 

c. Pleiotropy 

d. Multiple alleles 

13. If a female whose father was known case of hemophilia but her mother was normal, 

marries a man also with known case of hemophilia, then the possibility of which of 

the following statements seems to be correct: 

a. All the sons will be hemophilic 

b. 50%  of the daughters will be hemophilic & the rest 50% normal 
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c. 50%  of the sons will be hemophilic & the rest 50% carrier 

d. 50%  of the daughters will be hemophilic & the rest 50% carrier 

14.  During an experiment on blood typing, a child with blood group ‘O’ got confused 

as if blood groups are inheritable then why didn’t he inherited his parental blood 

groups. From the below data find out the possible correct combinations: 

a. Mother ‘A’ and father ‘B’ only 

b. Both parents may have either ‘A’, or ‘B’ or ‘O’ only 

c. Both parents may have either ‘A’, or ‘B’ or ‘AB’ only 

d. Both parents may have either ‘A’, or ‘B’ but never ‘O’ or ‘AB’  

15. A diploid organism is heterozygous for 3 loci. The number of gametes that could 

be     formed (dominant ‘D’ and recessive ‘R’) will be:  

a. (DD-6) : (DR-4) : (RD-4) : (RR-2) 

b. (DD-9) : (DR-2) : (RD-2) : (RR-3) 

c. (DD-9) : (DR-3) : (RD-3) : (RR-1) 

d. (DD-9) : (DR-2) : (RD-3) : (RR-2) 

16. The streptococcus pneumonia that was used to be injected into mice by Griffth, in 

his quest to find the nature of genetic material, he observed that: 

a. The transforming factor moved from live ‘S’ strain to heat killed ‘S’ strain. 

b. The transforming factor moved from heat killed ‘S’ strain to live ‘S’ strain. 

c. The transforming factor moved from live ‘R’ strain to heat killed ‘S’ strain. 

d. The transforming factor moved from heat killed ‘S’ strain to live ‘R’ strain. 

17. A particular genetic sequence in the template strand 

5’ACCATAGCGCATATCTAACCC 3’ got transcribed with the frame shift 

mutation at last base of 5
th

 code with frame shifted forward. The consequence of 

this was visible during translation as: 

a. Polypeptide had an altered amino acid with acidic polarity. 

b. Polypeptide had an altered amino acid with basic polarity. 

c. Polypeptide extension incomplete with termination at position 5
th

  

d. Polypeptide extension incomplete with termination at position 4
th

. 

18. Structure of DNA being helical duplex was a remarkable discovery in the field of 

genetics. No single person could have achieved this alone, so different scientists are 

credited for this. From the given data, whom do you consider have not contributed 

for it: 

i. Francis Crick 

ii. Francois Jacob 

iii. Maurice Wilkins 

iv. Rosalind Franklin 

v. Franklin Stahl 

a. ii  and  iii only 

b. i  and  iv only 

c. ii  and  v only 

d. i  and  v only 

19. RNA rules the world but very unstable. Its stability can be enhanced by: 

a. Carboxylation of its reactive pyrimidine and removal of oxidizer from 3’ on 

ribose. 

b. Methylation of its reactive pyrimidine and removal of oxidizer from 2’ on 

ribose. 

c. Hydration of its reactive purine and removal of oxidizer from 3’ on ribose. 

d. Caroxylation of its reactive pyrimidine and addition of oxidizer from 3’ on 

ribose. 
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20. The coded information in DNA wherein matching of codes with the number of 

usable amino acids is done is: 

a. Universality 

b. Degeneracy  

c. Specificity 

d. Triplet formation 

21. In eukaryotes, the HnRNA is not allowed to cross nuclear pore until it attains: 

a. 3’ cap with f-Met and 5’ poly-A tail  

b. 5’ cap with poly-A and 3’ tail of f-Met 

c. 3’cap  with poly-A and 5’ tail of poly f-Met  

d. 5’ cap with f-Met and 3’ poly-A tail  

22. The goals of HGP are as follows except: 

a. To identify all the 40000 genes in human genome 

b. To make a data base suing super computes  

c. To decipher complete sequential arrangement of bases  

d. To address the ethical issues 

23. Replication of DNA is initiated by: 

a. DNA dependent DNA polymerase at 5’ end  

b. DNA dependent RNA polymerase at 5’ end 

c. DNA dependent DNA polymerase at 3’ end 

d. DNA dependent RNA polymerase at 3’ end 

24.  Lac operon is called as operator system as: 

a. the gene ‘i’ remains continuously active.  

b. the gene ‘i’ is stimulated by the raw material to join promoter.  

c. the product of gene ‘i’ is stimulated by the raw material to join operator.  

d. the product of gene ‘i’ is inhibited by the raw material to join operator 

      

SECTION – B: 

i. Section - B consists of 24 questions (Sl. No.25 to 48).  

ii. Attempt any 20 questions from this section.  

iii. The first attempted 20 questions would be evaluated.  

iv. Question No. 25 to 28 consist of two statements – Assertion (A) and Reason (R).  

v. Answer these questions selecting the appropriate option given below:  

a. Both A and R are true and R is the correct explanation of A. 

b. Both A and R are true and R is not the correct explanation of A. 

c. A is true but R is false.  

d. A is False but R is true. 

25. Assertion: Pills are estrogen-progesterone combination tablets commonly taken to 

prevent pregnancy. 

Reason: Pills work on the principle of either preventing ovulation or implantation 

and increasing the viscosity of cervix mucus. 

26. Assertion: In males spermatogenesis takes place in seminiferous tubules with 

sertoli cells acting as nurse cells.  

Reason: Puberty depends on testosterone production by Sertoli cells. 

27. Assertion: Every new mother is advised to fully use a special gift of mother to the 

new born in the form of milk.  

Reason: Milk for the first few days form primary defenses after birth. 

28. Assertion: DNA Finger printing has become a tried and tested ultimate tool for 

solving paternity disputes. 
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Reason: It involves inheritable polymorphisms in DNA sequences that are 

specific.   

29. Find the odd man out in the following: 

A gene could be regulated for expression at the level of: 

a. Translation 

b. Replication 

c. Transcription 

d. Splicing 

30. The composition of embryo sac from the side of egg is:  

a. n,n,n + n,n + 3n 

b. 3n + 2n + 3n 

c. 3n + n,n + n,n,n 

d. n,n,n + (n+n) + n,n,n  

31. In a particular case of pollination, 10 pollen grains landed on the 

stigma, out of which 02 germinated but rest 08 were not able to 

germinate. The possible reason of this observation could be: 

a. Rest of the pollens were under nourished.  

b. Rest of the pollens were immature. 

c. Rest of the pollens were defective. 

d. Rest of the pollens were of incompatible species. 

32. In the table given below, find the correct match: 

S.No Column-I S.No Column-II 

1 Testosterone a Maintaining endometrium 

2 Oxytocin b Stimulate ejection of ovum 

3 Progesterone c Ejection stimulation 

4 LH d Spermatogenesis 

a. 1-a, 2-d, 3-c, 4-b 

b. 1-a, 2-b, 3-c, 4-d 

c. 1-d, 2-c, 3-a, 4-b 

d. 1-d, 2-a, 3-c, 4-b 

33. In the history of measures to be adopted for population control which method is 

generally credited to be widely accepted method to prevent pregnancy and avoid 

the chance of transmission of HIV-AIDS is: 

a) Condom male 

b) IUD 

c) Implants 

d) Tubectomy 

34. The Intra Uterine device work by: 

i. Reducing mobility of sperms 

ii. Killing sperm 

iii. Increasing phagocytosis of sperms 

iv. Making uterine mucosa insensitive to implantation 

v. Increased chance of failure of ovulation 

a) (i), (ii), (iii) only 

b) (ii), (iii), (iv) only 

c) (i), (iii), (iv) only 

d) (ii), (iii), (v) only 

35. The general sym[toms of STI’s include: 

a) Itching in the body  

b) Itching in the genital region  
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c) Increased heart beat 

d) Low energy level 

36. Pollination in vallisnaria is: 

a) Anemophily 

b) Hydrophily 

c) Zoophily 

d) Entomophily 

37. Over the generations Mendelian factors and chromosomes maintain: 

a. Property of discreteness 

b. Property of dominance 

c. Property of individuality  

d. Property of segregation 

38.  The reason for Mendel’s contribution being criticized by contemporary scientists 

was that the latter were : 

a. not able to observe the characters carefully. 

b. not able to keep the records of each seed / plant being produced. 

c. did not selected the characters smartly. 

d. never considered to have mathematical approach to biology. 

39. The expected Mendelian ration of  1 : 0 corresponds to: 

a. Test cross of F1 with HM recessive parental combination proving F1 to be 

HM 

b. Test cross of F1 with HM recessive parental combination proving F1 to be 

HZ 

c. Test cross of F1 with HM dominant parental combination proving F1 to be 

HM 

d. Test cross of F1 with HM dominant parental combination proving F1 to be 

HZ 

40. In a typical cross performed on Snapdragon plant true breeding for red and white 

flowers. The expected phenotypes at F1 & F2 will be: 

a. 100% Red  : 50%Pink and 50%Red  

b. 100%  Pink : 50% Pink, 25%White and 25% Red  

c. 100%  Red : 50% Pink, 25% White and 25% Red  

d. 100%  Pink : 50% Pink and 50% White  

41.  A normal man married a woman suffering from sicklemia, had their first progeny 

suffering from the same disorder. What does this information tells you about their 

genotypes: 

a. HM dominant mother : HZ father : HZ offspring 

b. HM recessive mother  : HZ father : HM offspring 

c. HM recessive mother   : HZ father : HM recessive offspring 

d. HZ recessive mother     : HZ father : HM recessive offspring 

42. A dihybrid cross was performed with pea plant with two alternating expressions 

pod colour and shape. The expected result will depict: 

a. 56% Constricted & Yellow pod + 19 % Inflated & Yellow pod + 6% Inflated 

& Green 

b. 56% Inflated & Green pod + 19 % Inflated & Yellow pod + 6% Constricted & 

Green 

c. 50% Inflated & Green pod + 50 % Inflated & Yellow pod 

d. 19%Constricted & Green pod + 19%Constricted & Yellow pod + 6%Inflated 

& Yellow 
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43. The allosomic distribution pattern of sex determination considering male first for 

Grass hopper, Humans, Drosophila and Birds will be: 

a. XO-XX, XY-XX, XY-XX, ZZ-ZW respectively 

b. XO-XX, XY-XX, XY-XO, ZW-ZZ respectively 

c. XX-XO, XY-XX, XX-XO, ZW-ZZ respectively 

d. XX-XO, XY-XX, XX-XO, ZZ-ZW respectively 

44. The process of replication is very specific and involves: 

i. Helicase and topoisomerase initiating opening 

ii. DNA dependent DNA polymerase adding complementary 

bases. 

iii. DNA dependent RNA polymerase adding complementary bases  

iv. 5’→3’ working of the enzymes during joining  

a. (i), (ii), (iii) and (iv) sequentially. 

b. (i), (iii), (ii) and (iv) sequentially. 

c. (i), (iv), (iii) and (ii) sequentially. 

d. (i), (iv), (ii) and (iii) sequentially. 

45. Beaded appearance of chromatin fiber is due to initial packaging of DNA fiber. 

Each nucleosome is a three dimensional structure. What will be the total length of 

the chromatin fiber and the number of base pairs if a particular chromatin includes 

200 nucleosomes? 

a. 10000 X 10
-9

m and 20000 bp 

b. 12000 X 10
-9

m and 20000 bp 

c. 13660 X 10
-9

m9 and  40000 bp 

d. 13600 X 10
-9

m and 40000 bp 

46. If the double stranded DNA has 20 % adenine, what will be the relative nucleotide 

base concentration: 

a. Adenine(20%) : Guanine(20%) : Cytosine(30%) : Thymine (30%) 

b. Adenine(20%) : Guanine(30%) : Cytosine(30%) : Thymine (20%) 

c. Adenine(20%) : Guanine(25%) : Cytosine(30%) : Thymine (25%) 

d. Adenine(20%) : Guanine(25%) : Cytosine(25%) : Thymine (30%) 

47. The figure given below is a sketch of a nucleic acid. Identify the correct sequence of 

labels (a), (b), (c) and (d): 

 

 
a. Peptide bond, Adenine, Ribose, 3’end and Hydroxyl ion 

b. Hydrogen bond, Guanine, Deoxyribose, 3’end and Hydrogen atom  

c. Hydrogen bond, Adennine, Deoxyribose, 5’end and Hydrogen atom 

d. Hydrogen bond, Thimine, Deoxyribose, 5’end and Hydroxyl ion  

48. For the given figure, what would be the polarity of the chain on the right, the last 

code, last anticode, first code, first anticode, first amino acid: 
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a. 5’: UAG : AUC: AUG : UAC : MET  

b. 5’: UAA : NIL  : AUG : UAC : MET  

c. 3’: UAA : NIL  : AUG : UAC : MET  

d. 3’: UAG : AUC : AUG : UAC : MET  

 

SECTION – C: 
i. Section-C consists of one case followed by 6 questions linked to this case (Q.No.49 

to 54).  

ii. Besides this, 6 more questions are given.  

iii. Attempt any 10 questions in this section.  

iv. The first attempted 10 questions would be evaluated.  

 

Case: The following figure depicts a comparative view of different stages of 

spermatogenesis. Observe the figure carefully and answer the questions based on it.  

 

49. The cell at the stage (I) is: 

a. Spermatocyte (2n) 

b. Spermatoginia (2n) 

c. Spermatocyte (n) 

d. Spermatogonia (n) 

50. The hormone that controls this process is: 

a. FSH 

b. LH 

c. Testosterone 

d. ICSH  

51. Stage (II) is very vital for the process and the species as whole. It 

involves…………and if it fails then at species level ……………..would happen: 

a. Equational division, the chromosome number will not remain same. 

b. Reductional division, the chromosome number will not remain same. 

c. Equational division, the chromosome number will remain same. 

d. Reductional division, the chromosome number will remain same. 

52. The hormone that controls the transition from stage IV to V is: 

a. FSH 

b. LH 

c. Testosterone 

d. ICSH  

53. Stage (III) is very crucial for the formation of sperms. It involves…………so that 

at species level ………………………………………………….remain same: 

a. Equational division alongwith separation of sister chromatids and DNA 

content will  

b. Reductional division alongwith separation of non-sister chromatids and DNA 

content will not 

c. Equational division alongwith separation of sister chromatids and DNA 

content will   

d. Reductional division alongwith separation of sister chromatids and DNA 

content will not  

54. The cells that become the reason for transition of stage IV to stage V are: 

a. Spermatogonia inside seminiferous tubule 

b. Leidig cells outside seminiferous tubule 

c. Sertoli cells inside seminiferous tubule 
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d. Sertoli cells outside seminiferous tubule 

55. Study the table carefully and select then correct option: 

Subject-A Subject-B 

Appears to be a normal  male Appears to be a normal female 

Injury leads to continued bleeding Injury does not lead to continued 

bleeding 

Hemoglobin content less Content not much affected 

Repeated transfusion not required Repeated transfusion required 

a. Subject A is a thalesemic male and subject B is also hemophilic female  

b. Subject A is a hemophilic male and subject B is also thalesemic female  

c. Subject A is a thalesemic male and subject B is also sicklemic female  

d. Subject A is a sicklemic male and subject B is also hemophilic female  

56. A dihybrid cross in drosophila with characters yellow body white eyed female and 

brown body red eyed male was done. Considering that the parental combination of 

genotypes on allosomes is based on genes ‘y’ & gene ‘w’ and their respective 

dominant allele (wild type being represented with a (+) sign as superscript, then the 

expected parental combinations in the F2 generation will be: 

a. ♂(y
+
w

+
Y), ♂(ywY), ♀(y

+
yw

+
w), ♀(yyww)  

b. ♂(y
+
wY), ♂(ywY), ♀(y

+
yw

+
w), ♀(yyww)  

c. ♂(yw
+
Y), ♂(ywY

+
), ♀(yyw

+
w), ♀(y

+
yww)  

d. ♂(yw
+
), ♂(yw

+
), ♀(yyw

+
w), ♀(y

+
yww)  

57. Red green colour blindness is another situation that has presence felt in the society. 

A colour blind man with father and mother apparently normal marries a women 

who is also normal. Out of their progeny, one daughter and one son is also 

affected. What could be the genotypes of grandparents, parents and the two 

affected siblings.  

 

 

 

 

 

 

 

a. (AA+XY : AA+XX) / (AA+X
c
Y : AA+XX) / (AA+X

c
X) /( AA+X

c
Y)  

b. (AA+XY : AA+X
c
X) / (AA+X

c
Y : AA+XX) / (AA+X

c
X

c
) /( AA+X

c
Y)  

c. (AA+XY : AA+XX
c
) / (AA+X

c
Y : AA+X

c
X) / (AA+X

c
X) /( AA+X

c
Y)  

d. (AA+XY : AA+XX
c
) / (AA+X

c
Y : AA+XX) / (AA+X

c
X

c
) /( AA+X

c
Y

c
)  

58. In the given figure, the polarity from the left side where RNA polymerase has 

joined and the reason of joining is:    

 
a. 5’ end and Repressor gene inactivated 

b. 5’ end and Repressor protein inactivated 

c. 3’ end and Repressor gene inactivated 

d. 3’ end and Repressor protein inactivated 
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59. The restriction enzyme EcoR1 is concerned with identification of a specific 

palindrome making a sticky end as follows: 

a.      
G   A A T T C 

       C T T A A    G 

b.       
G A    A T T C 

        C T    T A A G
 

c.   
G G A       T T C 

  C C  T       A A G
 

d.    
G    G A T T C 

   C C T A A    G
 

 

60. Modern biotechnology uses specific sequences within genes that can be read both 

ways in the same manner. Such sequences are called as: 

a. Mini satellite   

b. Micro satellites 

c. Palindromic site inside the gene 

d. Palindromic site outside the gene 

************ 
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CLASS XII BIOLOGY 

(TERM I) 2021-22 

Marking Scheme-Sample Paper-3 

Q.No Answer  Q.No Answer 

1 A 31 D 

2 B 32 C 

3 D 33 A 

4 D 34 C 

5 C 35 B 

6 C 36 B 

7 D 37 C 

8 C 38 D 

9 D 39 A 

10 C 40 B 

11 D 41 C 

12 C 42 B 

13 D 43 A 

14 D 44 C 

15 C 45 D 

16 D 46 B 

17 D 47 C 

18 C 48 C 

19 B 49 B 

20 B 50 C 

21 A 51 B 

22 A 52 A 

23 D 53 A 

24 D 54 C 

25 A 55 B 

26 C 56 A 

27 A 57 B 

28 A 58 D 

29 B 59 A 

30 D 60 C 

************** 


