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2 Human Reproduction

( Fastracl« Revision )

» Human beings are sexually reproducing arganisms and are
viviparous.

» Sexual reproduction In humans glves rise to offsprings of
their own type.

» The events of sexual reproduction In human belngs are:

> Gomotogaenesis: The process of formatlon of gamates
is called as gametogenes|s.

> Inseminatlon: The process of transfer of sperms into
the ovum is called insemination.

> Fertllisation: The process of fusion of male and
female gamete to form a single-celled zygote Is called
Fertllisation.

> Implantatlon: The process of attachment of embryo
to the endometrial wall of uterus of Female Is called
implantation,

> Gestation: The period of embryonic development Is
called gestation, also referred as pregnancy.

> Parturitlon: The process of dellvery of the baby Is
called parturition.

» Male Reproductive Systam

Male reproductive system is located in the pelvis reglon.
It consists of a palr of tastaes, accessory ducts, glands,
external ganitalla.
> Testes
e Smooth organ situated outside the abdominal
cavity within a pouch called scrotum.
e The scrotum helps In maintalning the low
temperature of the testls that Is 2-2.5°C which Is
below than the normal Internal body temperature.
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Moving the testls away from the abdomen and

Increasing the exposed surface area allow a faster
| dispersion of excess heat. This Is done by means of
7 contraction and relaxation of the cremaster muscle
l“ < and the dartos muscle In the scrotum.

e Each testls [s 4-5 cm In length and 2-3 ¢cm In width
In adults,

e Eachtestls contalns about 250 compartments called
testicular lobules.

e Each testicular lobule contalns ane to three highly
colled seminlferous tubules, In which sperms are
produced.

o The wall of each seminiferous tubule Is lUned
by two types of cells called male germ cells
(spermatogaonia) and Sertoli cells.

e The male germ cells undaergo melosls leading to
sparm Formatlon and Sertoll cells provide nutrition
to the germ cells.

¢ The reglons outslde the seminiferous tubules called
interstitial spaces, contain small blood vessels and
interstitlial cells or Leydig cells.

e Leydig cells synthesise and secrete testicular
hormones called androgens.

> Accessory Ducts

e The male accessory ducts Include rete testls, vasa
affarantla, epldidymis and vas deferens.

e The seminiferous tubules of the testls open Into the
vaga efferentla through rete testis.

e The vasa efferentia leave the testls and open into
epldidymis located along the posterlor surface of
each testls.

o The epldidymis leads to vas deferens that ascends
to the abdomen and loops over the urinary bladder.

e Vas deferens receives a duct from seminal vesicle
and opens into urethra as the ejaculatory duct.

o The urethraoriginates from the urlnary bladder and
extends through the penls to Its external opening
colled urethral meatus.

» Accessory Glands

o The male accessory glands Include palred semlinal
vesicles, prostate gland and paired bulbourethral
glands.

e Accessory glands secrete seminal plasma which Is
rich In Fructose, calclum and some enzymes.

o Sacration of bulbourethral gland also helps In
lubricating the penls,
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Flg. Male reproductive system
» External Genitalia

e Tha penls is the male extarnal ganitalla,

e Some speclal tissues make up the penls which helps
In the erection of the penls.

o The enlarged end of penls Is called the glans penls.

o Foreskin, a loose fold of tissue, covers the glans
penis.

» Female Reproductive System

Female reproductive system is located in the pelvic
reglon. It consists of a pair of ovaries, a palir of oviducts,
uterus, cervix, vagina and the external genitalla.
A pair of mammary glands Is also Integrated structurally
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and functionally with the parts of female reproductive

system to support the process of ovulation, Fertilisation,

gestation, parturition and care of the baby after birth.

A palr of oviducts, uterus, cervix, vaglna constitute the

female accessory ducts.
» Ovarles
e The primary female sex organs that produce the
ovum and several ovarian hormones, and are sterold
in nature.

¢ They are located one on each side of the lower
abdomen.

e Each ovary is covered by a thin epithelium which
encloses the ovarian stroma,

e The ovarlan stroma Is divided Into two zones - a
peripheral cortex and an inner medulla.

» Ovliduct (Falloplan tube)

e Each Falloplan tube Is about 10-12 cm In length.

o It extends from the periphery of each ovary to the
uterus.

e Partcloser to the ovary Is funnel-shaped.
FImbriae are the finger-llke projections located on
the edges of the Infundibulum.

e Fimbriae help in collection of the ovum after
ovulatlan,

e The Infundibulum leads to the ampulla which is the
wider part of the oviduct.

o The last part of the oviduct I Isthmusg which has 8
narrow lumen and It Jolns the uterus.

> Uterus
e Uterus s also called womb.

s The shape of the uterus Is like an Inverted pear.
e Ligaments attached to the pelvic wall suppart the
uterus.

The narrow carvix opens the uterus Into the vaglina.

Cervical canal Is the cavity of the cervix which

forms birth canal along with vagina.

e Three layers of tissues are present In the uterus
wall- the outer thin membrane bound perimetrium,
middle thick layer of smooth muscle called
myometrium and Inner glandular layer called
andometrium,

e Endometrium lines the uterine cavity.

During menstrual cycle, endometrium undergoes
cycllcal changes but the myometrium exhlbits
strong contractlon during parturition (dellvery of
the baby).
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Flg, Female reproductive system
> External Genitalia
o Vaglnals the female external genitalla.
e Vagina Includes mons publs, labla majora
(labla majus), labla minora (labla minus), hymen
and clitorls.

e Mons publs Is a cushlon of fatty tissue covered by
skin and pubic hair.

o The labla majora are Fleshy folds of tissue which
extend down from the mons publs and surround the
vaginal opening.

e Under the labia majora, there are paired tissues
folded to Form labla minara.

e Hymen Is membrane coverlng the opening of the
vagina partially.

o A tiny fingerlike structure which lies at the upper
junction of the two labla minora above the urethral
openling Is called clitoris.

» Mammary Glands

o These are paired structures containing glandular
tissues and fats where the amount of fat varles
from person to person.

e The glandular tissue of each breast is divided into
15-20 mammary lobes contalning clusters of cells
called alveoll.

o The cells of alveoli secrete milk, which Is stored In
the cavities called as lumens of alveoll.

e The alveoll open Into mammary tubules and the
tubules of each lobe join to farm a mammary
duct which Further Jolns to form o wider mammary
ampulla.

o Mammary ampulla is connected to lactiferous duct
through which milk I3 sucked out.

» Gamotogenesis

The process of farmation of gametes In primary sex organs
is called gametogenesls.
» Gametogenesls includes:

e Spermatogenesls and spermlogaenesis In males.
e Oogencsls In Famales.

» The process of Fformation of sperms I8 called

spermatogenesis.

» The conversion of spermatids into sparms Is called

spermiogenesls.

» The process of farmatlon of 8 mature female gamete s

called oogaenesls.

> Spermatogenasls

The process of formation of sparms s called
spermatogenesls. It Involves three phases: multiplication
phase, growth phase, maturation phase.

> In multiplication phase, male germ cells also called as

sparmatogonla undergo mitotic divisions to form large
number of spermatogonla,

In growth phase, spermataogonla Increase thelr slze by
accumulation of nutritionInthe cytoplasmand are ready
for melatic division, These spermatogonla are called as
primary spermatocytes with 46 chromosomes.

In maturation phase, a primary spermatocyte
completes the First melotic division leading to the
formation of two equal, haplold cells called secondary
spermatocytes, which have only 23 chromosomes
each and the secondary spermatocytes undergo the
second melotlc dlvision to produce four aqual, haplold
spermatlds.

» Spermiogeneslis
» Thespermatids are transformed Intosperms, also called

as spermatozoa, by the process called spermiogenaesls.
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> After spermiogenesis, sperm heads become
embedded in the Sertoli cells and are released
from the seminiferous tubules by the process called
spermiation.

» Hormonal Control of Spermatogenesls

> Spermatogenesls starts at the age of puberty due to
significant increase in the secretion of Gonadotropin
Releasing Hormone (GnRH) From hypothalamus.

» Thelncreased level of gonadotropin releasing hormaone
stimulates the anterlor pltultary to secrete Lutelnizing
Hormone (LH) and Follicle Stimulating Hormone (FSH).

> LH acts at the Leydig cells and stimulates synthesis and
secretion of androgens.

» Androgens stimulate the process of spermatogenesis.

» FSH acts on the Sertoli cells and secrete two Factors:
Androgen Binding Protein (ABP) and inhibin which
helps in spermiogenesis.
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The mature ovum or egg or secondary oocyte fs
i\ spherical in shape, contains nucleus and Is the largest
cell In the body.

» Structure of a Sperm

» It is a microscopic, motile structure composed of a
head, neck, a middle plece and a tall

» Whole body of sperm Is covered by plasma membrane,

> The sperm head contalns an elongated hoplold nucleus
and the anterior portion is covered by a cap-like
structure called acrosome,

» The middle plece contalns numerous mitochondria
whlch produce enargy for sparm motilty neaded for
fertilisation.

» Toll helps the sperm cell to swim to reach the egg cell

> Seminal plasma along with sperm constitutes the
seman.

» Oogenasls

The process of Formation of a mature femala gamate s

called oogenesls,

> Some of the germinal epithellal cells divide by mitosis
to produce a large number of gamete maothar calls or
oogonla,

» Oogonla multlply by mitosls and form primary oocytes.

Growth Phase

> Each primary oocyte then gets surrounded by a layer of
granulosa cells and Is called as primary Follicle.

» The primary oocytes enlarge and mature by obtalning
food from Ffollicle cells.

» The primary Ffollicles get surrounded by more loyers
of granulosa cells and a new theca and are called as
secondary follicles.

» The secondary follicle soon transforms Into a tartlary
follicle which Is characterised by a fluld filled cavity
called antrum,

» The theca layer Is arganised Into an Inner theca Interna
and an outer theca externa.

» The primary oocyte within the tertlary follicle grows In
slize and completes Its first melotic divislon which Is an
unequal dlvislon and forms a large haplold secondary
oocyte and tiny First polar body.

» The tertlary Follicle changes Into the mature Follicle or
Graaflan follicle.

» The secondary oocyte farms a new membrane called
zona pellucida.

» The Graafian follicle then ruptures to release the
secondary oocyte from the ovary by the process called
ovulatlon.

» IF a sperm can enter the secondary oocyte through
zona pellucida layer, the secondary oocyte completes
melosis 1l and thus results In the Formatlon of second
polar body and an ovum.

» Menstrual Cycle

The reproductive cycle, starting from one menstruation
till the next one, In the female primates Is called menstrual
cycle, The first menstruation, which begins at puberty, is
called menarche. The cycle is repeated at an interval of
28-29 days. Menstrual cycle Involves three phases:
manstrual phase, Follicular phase and luteal phase.

> Menstrual Phase

e Menstrual Flow occurs and lasts for about 3-5 days.

e The endometrial lining of the uterus breaks along
with the blood vessels which farms a rad Fluld and
results In menstrual Flow.

o Ifthe ovum Is Fertilised by a sperm, menstrual Flow
does not occur and hence Indicates pregnancy.

> Follicular Phase

o Inthls phase, the primary follicles In the ovary grow
to become a Fully matured GraaFflan Follicle.

o Endometrium of uterus regenerates through
proliferation.

o Chonges In pltultary hormone and ovarlan
hormones induce the formation of Graafian follicle
and regeneratlon of endometrium,

e The secretlon of gonadotropins like Lutelnizing
hormone and Ffollicular stimulating hormone
increases gradually during this phase and stimulates
folllcular development as well as secretlon of
estrogens by the growing follicles,

o Both LH and FSH attain a peak level in the middle of
cycle Le. about 14th day.

e Rapld secretion of LH leading to Its maximum
level during the mid-cycle called LLH surge Induces
rupture of Graaflan follicle and thereby the release
of ovum known as ovulation,

» Luteal Phase

o In this phase, the ruptured part of Graaflan Follicle
transforms Into yellow body called corpus luteum.

e The corpus luteum secretes large amount of
progesterone haormone which malntalns the
endometrium For Implantation of the Ffertilised
ovum.

e Durlng pregnancy, all events of the menstrual cycle
stop and there Is no menstruation,

e In the absance of fertilisation, the corpus luteum
degenerates and henca causes disintegratlon of the
endometrlum leadlng to menstruation and a new
cycle begins.

¢ In human belngs, menstrual cycles cease around
50 years of age and Is known as menopause,

» Fertilisatlon

» The fusion of haplold male gamete, sperm and haplold
female gamete, ovum Is called Fertilisatian.

» Durlng copulation (coltus), sperm Is released by male
partner Into the vaglna of the female partner which is
called as insemination.
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» The motile sperms swim and pass the cervix to enter
into the uterus and finally to reach the ovum released
by the ovary in the ampulla-Isthmic junction of the
Fallopian tube.
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According to fertilisation theory proposed by F.R.
Lillie, an ovum secretes a chemical called fertilizin
and sperms have proteln substance on thelr surface
called antifertilizin. The fertilizin of egg interacts with
antifertilizin of sperm of same species, making sperms
s\ Stick to the egg's surface.

J/

> Fertilisation takes place in the ampulla-isthmicjunction.

o All copulations do not lead to Fertilisation because
fFertilisation can only occur if the ovum and
sperms are Ltransported simultanecusly to the
ampulla-isthmic junction.

e The sperm, after reaching the ovary in the
ampulla-Isthmlc junction, comes In contact with
the zona-pelluclda layer of the ovum and block
the entry of the additlonal sperms. Thus, anly one
sperm fertilises the ovum.

e The secretions of acrosome help the sperm to
enter into the ovum through zona pelluclda and
the plasma membrane. Thus, secondary oocyte
completes melosis Il and results In the Formation of
a second polar body and haplold ovum (ootld).

e The haploid nucleus of the sperm and ovum Fuse
together to form a diploid zygote which develops
Into new Individual.

> Sex Datermination In Humons

> Male has two sex chromosamas-+X and Y, hance male
produces 50% of sperms carrying X and 50% corrying y,
whlile Female has two X—chromosomes.

» After Fuslon of the male and female gametes, the
zygote would carry elther XX or XY depending on
whether the sperm carrylng X or Y fertilised the ovum,

> The zygote carrying XX would develop Into a Female
baby and that carrylng XY would form a male.

> Cleavage

» Cleavage Is the mitotic division which starts as the
zygote moves through the Isthmus of the oviduct
towards the uterus and forms 2, 4, 8, 16 daughter cells
called as blastomaraes.

» The embryo with 8 to 16 blastomeres Is called a morula,

» The morula divides Further as It moves further Into the
uterus and transforms Into blastocyst,

> The blastomeres In the blastocyst are arranged Into an
outer layer called trophoblast and Inner mass of cells
attached to trophablast Is called as inner cell mass,

> The trophoblast layer then gets attached to the
endometrium of the uterus and the inner cell mass
divides to cover the blastocyst. Hence blastocyst
becomes embedded in the endometrium of the uterus
and the process Is called as implantation which leads
to pregnancy.

» Praegnancy and Embryonic Development

> After implantation, finger-llke projections appear on
the trophoblast called as charlonlc villl.

» Uterine tlssue and maternal blood surrounds the
chorlonic villl.

» The chorionic villi and uterine tissue together form a
structural and functional organic structure between
developing embryo and tissues of the mother called as
placenta.

» Functlons of Placenta

» The placenta Facllitates the supply of oxygen and
nutrients to the embryo.

> |thelpsInthe removal of carban dioxide and excretory/
waste materlals produced by the embryo.

» The placenta is connected to the embryo through
an umbilical cord which helps in the transport of
substances to and fram the embryo.

> Placenta also acts as an endocrine tissue and produces
several hormones like human Chorionlc Gonadotropin
(hCG), human Placental Lactogen (hPL), estrogens,
progestogens etc.

» A hormaone called relaxin is secreted by the ovary in
the later phase of pregnancy.

» hCG, hPL and relaxin are produced in women only
during pregnancy.

> Levels of other hormones like estrogens, progestogens,
cortisol, prolactin, thyroxine, etc. are Increased several
folds in the maternal blood.

» Increased productlon of all the hormones Is essential
for supporting the fetal growth, metabolle changaes In
the mother and malntenance of pragnancy.

» After Implantation, the Inner cell mass s differentlated
Into an outer layer called ectodaerm and an Inner layer
called endoderm with a middle layer called mesodarm.

» Three layers glve rise to all organs in adults.

» The cells which have the potency to glve rise to any
types of cells In the body are called stem cells.

» The human pregnancy lasts for 9 manths, heart
develops after one month of pregnancy, limbs develop
by the end of second month, and major organ systems
are formed by the end of 3 months.

> First movement and appearance of halr on the head are
observed during S5th maonth of pregnancy.

» By the end of 24 weeks, the body covers with fine halr,
eye-llds separate and eyelashes are formed.

> By the end of 9 manths, the foetus fully develops and
gets ready far dellvery.

» Parturitlon and Lactatlon

» The average duratlon of human pregnancy Is about
nine months called as the gestation perlod.

» Vigarous contraction of the uterus at the aend of
pragnancy causes expulslon/delivery of the foetus
called as parturition.

» The slgnals for parturition originate from the Ffully
developed foetus and the placenta which induces mild
utarine contraction is called foetal ejection reflex.

> Foetal ejection reflex releases oxytacin hormone from
the pituitary gland of mother which acts on the uterine
muscle and causes contraction of uterus which in turn
stimulates further oxytocin secretion.

» Production of milk at the end of pregnancy by the
differentiation of mammary glands Is called lactation.

» The milk produced during the first Few days of lactation
Is called colostrum.

> Colostrum contalns antibodles necessary to develop
reslstance agalnst diseases For the new born baby.
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QL

Qe

Q4.

@ Practice Exercise

‘, Multiple choice Questions N

Leydig cell is found in:
a. liver
C kidney

b. testis
d. Intestine

The release of eggs from the ovary of human

female Is called:

Glven below Is a diagrammatic view of the human male reproductive system.

a. plantation

c ovulation

b. gestation
d. parturition

Q 3. Penetration of the sperm in the ovum is followed by:

(CBSESQP 2021, Terin-1)

a. formation of first polar body
b. completion of melosis II

c first meiosis

d. dissolution of zona pellucida

(COSE 2021, Term-1)

Identify the correct labelling for W, X, Y and Z and choose the correct option from the table below:

w X Y Z
a. | Epldidymis Prostate gland Glans penls Bulbourethral gland
b. | Bulbourathral-gland Glang penls Prostate gland Epldidymls
¢. | Vasdeferens Seminal vesicle Urethra Prostate gland
d. | Rate testis Bulbourethral gland Epldidymis Glons penls
Q8. Fertilisation takes placa In human: Q12. Figure A shows the front view of the human female
a. In uterus b. In vagina reproductive system and Figure B shows the
C. In ovary d. In Falloplan tubes development of a fertilised human egg cell:
Q6. Which harmone ls responsible for regulating (CBSESQP 2021, Tarm-1)
ovulatlan? Figure A
a. TSH b. ACTH
c. ADH d. FSH and LH
Q7. Gestatlon perlod In human female Is:
a. 30 days b. 90 days
c. 9 months d. 7 months
Q8. The cavity of blastula Is:
a. blastacoel b. coelome
c. archentron d. hamocoel Figure B
Q9. An accessory genital gland of man is: s s
a. prostate gland b. seminal gland oper Trl}phucu'-cy{r:n
c. Cowper's gland d. All of these @ GG) /Qﬁ?% .
- e + -+ (>
Q10. The uterus s single and it [s also called: OO K{Q@” W
Unlorultied  Fortlkad Meurl Dlastooyst
a. Aimbrlae b. Isthmus 99 Cocyw B9 Zygol (B-4 Guyw) @ dayi)
c. ampulla d. viomb ’ '
Identify the correct stage of development of
QLL The last part of the oviduct is called: human embryo (Figure B) that takes place at the
a. Isthmus b. ampulla site X, Y and Z respectively in the human female
c fimbriae d. infundibulum reproductive system (Figure A).
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Choose the correct optian from the table below:

X Y z

a. | Morula Fertilised Blastocyst
egg

b. [ Unfertilised egg | Fertiliced Morula
eEg

C. | Blastocyst Fertilsed Unfertilised
CEE egg

d. | Fertilised egg Morula Blastocyst

Q 13. Which of the following statements are corract with
respect to hormones secreted by placenta?

(CBSESQP 2021, Term-1)

(i) Placenta secretes relaxin during later stage of

pregnancy.

(ii) Placenta secretes high amount of FSH during
pregnancy.

(ili) Placenta secretes relaxin during Initial stage of
pregnancy.

(iv) Placenta secretes hCG and hPL during
pregnancy.

a. () and (Iv) b. (1). () and (Iv)

c. (i) and (iv) d. (1), (i) and (iv)

QM. The correct sequence of hormone secretion from
beginning of menstruation is:

(COSESQP 2021, Turm-1)
a. FSH, progestorone, estrogen
b. estrogen, FSH, progesterone
c. FSH, estrogen, progesterone
d. estrogen, progesterone. FSH
Q 16. Concentration of which of the following substances
will dacrease in the maternal blood as it flows fram
embryo to placenta through the umbilical cord?
(COSESQP 2021, Torm-1)
Placantal villi

Cavlty of utorus

Umbilical " Yolk sac
cord with ils Embryo
viessels

Plug of mucus
in corvix
The human foatus within the uterus

(I) Oxygen (1) Amino aclds
(iii) Carbon dioxide (iv) Urea

a. (I) and (1) b. (I1) and (lv)
c. (iii) and (iv) d. (i) and (iv)

Q16. During human embryonic development, the heart
In the embryo is formed after: (CBSE2021, Terni-1)
a. 16 days of pregnancy
b. 30 days of pregnancy
C 45 days of pregnancy
d.- 60 days of pregnancy

Q17. The uterus opens into the vagina through a narrow:
(CBSE2021, Term-1)

b. Isthmus

d. Infundibulum

Q18. Choose the correct option for the features of
functional mammary gland of all female mammals
from the statements below: (CBSE2021, Tarm-1)
(i) Glandular tissue with variable amount of fat.
(i) Mammary lobes, 30-40 in number called

a. Ampulla
c Cervix

alveoli.

(iii) Mammary ducts joining to form mammary
tubules.

(iv) Mammary ampulla connected to lactifarous
duct.

a. (1) and (1if) b. (Il) and (iil)

c (1) and (iv) d. (Il) and (Iv)

Q19. Milkis sucked out from the:
a. mammary lobes b. mammary glands
c. mammary ducts d. lactiferous duct

Q 20. The glandular tissue of each breast is divided Into
15-20:

a. mammary ducts
c. mammary lobes

b. mammary glands
d. None of these

Q2l. First menstrual cycle at the time of puberty Is

colled:
a. ovum b. sperm
C. MeNses d. menarche

Q 22. Progesterone hormone Is formed by:
a. carpus calogum b. corpus uteral
C. corpus luteum d. corpus alblcans

Q 23. Which of the following options correctly matches
the name of the hormone to its site of production

in the human body? (COSE2023)
Name of the Hormone Site of Production
P. Oxytocin (I) Placenta
Q, Relaxin (li) Corpus luteum
R. hCG (Ili) Pituitary gland

S. Progesterone
a. P-, Q-lil, R-Il. S-lv
c. P-lil, Q-lv, R-I, G-Il

(iv) Ovaries
b. P-I, Q-Iv. R-lll. 5-Ii
d. P-li, Q-ll, R-1, S-lv

-{) Assertion & Reason Type Questions N

Directions (Q,Nos. 24-28): Each of the following questions
conslists of two statements, one Is Assertlon (A) and the other
Is Reason (R). Select the correct answer to these questions

Jrom the codes o, b, c and d as glven below.

a. Both Assertion and Reason are true and Reason Is
the correct explanation of Assertion.

b. Both Assertion and Reason are true but Reason Is
not the correct explanation of Assertion.

c Assertion s true, but Reasaon Is false.

d. Assertion is false. but Reason is true.
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Q24.

Q as.

Q 26.

Q2.

Q28.

Assertion (A): Interstitial spaces outside the
seminiferous tubule have blood vessels and Sertoli
cells.

Reason (R): Sertoli cells provide nutrition to the
germ cells. (CBSE 2021, Tern-1)

Assertion (A): Clitoris of female Is homologous to
tip of penis.

Reason (R): Both have same origin and richly
supplied with nerves and blood vessels.

Assertion (A): Corpus luteum secretes the female
hormone progesterone.

Reason (R): After ovulation, a rupturaed follicle
turns into yellowish solid mass of cells called
corpus albicans.

Assertion (A): Corpus luteum contains blood clot
and fibrin.

Reason (R): Corpus luteum Is formed by the
germinal epithelium.

Assertion (A): Placenta acts as a major endocrine
organ.

Reason (R): In mammals, fetal components of the
placenta derive initially from the chondroblast.

] A 1 .

LANSWErsS |
(b) testis

Leydig cells are Interstitial cells located ad|acent
to the seminiferous tubules In the testls. The best
established function of Leydlg cells Is to produce
the androgen, testosterone, under the control of
Lutelnizing hormone.

(c) ovulation

(b) completion of meiosis Ii

The secretions of the acrosome help the sperm
enter Into the cytoplasm of the ovum through the
zona pellucida and the plasma membrane. This
Induces the completion of the melotlc division of the
secondary oocyte. Thus, penetration of the sperm In
the ovum is followed by completion of melosis II.

(c) W = Vas deferens, X = Serminal vesicle. Y « Urethra,
Z » Prostate gland.

(d) In Falloplan tubes

(d) FSH and LH

Lutelnizing Hormone (LH) and Follicle Stimulating
Hormone (FSH) are called gonadotroplns because
they stimulates the gonads In males. the testes and
in females, the ovarles.

(c) 9 months

Gestatlon period Is defined as the time durlng which
a fetus develops. This time begins from fertilisation
of the egg by the sperm and ends at childbirth.
Gestatlon period varies from specles to specles. For
humans, it Is 270 days or 9 months and conslsts of
3 trimesters.

(a) blastocoel

(d) All of these

Male accessory glands In humans are the seminal
vesicles, prostate gland and the Cowper's glands. The
products of these glands serve following functions:

10.
1.
12,

13.

14.
15,
16.

17.

18.
18.
20.
21,
22,

23,
24,

25,

26.
27.
28.

(1) Nourlsh and activate the spermatozoa.

(i) Clear the urethral tract priar to efaculation.
(i) Serve as the vehicle of transport of the

spermatozoa In the female tract

(d) womb

(a) Isthmus

(c) X = Blastocyst, Y = Fertilised egg, Z = Unfertilised
€BE

(a) (i) and (iv)

(c) FSH. estrogen. progesterone

(a) (1) and (il)

(a) 16 days of pregnancy
At around 1B to 19 days after fertilisation. the heart
begins to form. Early In the fourth week. around
day 22 the developlng heart starts to beat and to
pump circulating blood. The heart begins to develop
near the head of the embryo In the cardiogenic area.
Hence. the correct option Is (a).

(c) Cervix
The uterus Is a bag-Uke muscular secondary sex
organ. The development of the foetus take place In
the uterus or the womb. The posterior end of the
uterus is the cervix which opens Into the vagina.

(c) (I) and (Iv)

(d) lactiferous duct

(c) mammary lobes

(d) menarche

(c) corpus luteum

The corpus luteum In the ovaries 13 the major site of
progesterone productlan In humans, progestarone
s also produced Is smaller quantities by the
ovaries themselves, the adrenal glands and during
pregnancy. the placenta.

(c) P-lil, Q-iv, R-l, S-IL.

(a) Both Assertlon and Reason are true and Reason
I8 the correct explanation of Assertlan.

(a) Bath Assertion and Reason are true and Reason
Is the carrect explanation of Assartion.
Homologous argans mean the two shared comman
developmental path. Cltorls of a female Is
homologous to the tip of a penis. The embryologlcal
precursar of both the organg Is same Le.. urogenital
folds. Bath are formaed with corpora cavernosa, both
have a high blood supply and are rich In vascular
and nerve tissues.

(c) Assertlon Is true, but Reasaon Is false.

(c) Assertion s true, but Reason s false,

(c) Assertlon Is true, but Reason Is false.

@ Case Study Based qQuestions \)

Case Study 1

Male Reproductive System
Human male reproductive system comprises of
n pair of testes, primary sex organs associated
with formation of gametes and production of sex
hormone. Study the given figure of human male
reproductive system and answer the following
questions.

|



QL

Qe.

Qa.

Q4.

Q6.

Which of the following Is correct for labelled part

P?

a. P Is rete testls which transports sperms to
outslde.

b. Pls epldidymis which secretes fluld thot nourishes
the gsporms.

c. P is epldidymls that carrles sperms and secretion
of seminal vesicles.

d. P Is rete testls which Ues along Inner slde of each
testls and stores the sperms.

Identify the correctly matched pair:

b. R-EJaculatory duct
d. T-Cowper's gland
Which statement |3 incorrect for Q7

a.lt carrles spermatozoa from epldidymis to
@laculatory duct

a. Q-Vosa efferentla
c. S-Seminal vesicle

b. Qs anly 2 In number.

c. It arlses from rete testls.

d. It constitutes male sex accessory duct

Which structure passes through the prostate
gland and carries sperms and secration of seminal
vesicle?

a. P b. T €. S d.R
Assertion (A): Mucus present In secretion of
bulbourethral gland decreases the number of
sperms damaged during ejaculation.

Reason (R): Mucus lubricates the end of penis and
lining of the urethra.

a. Both Assertion and Reason are true and Reason Is
the correct explanation of Assertion.

b. Both Assertlon and Reason are true but Reasan Is
not the correct explanation of Assertion.

c. Assertion is true but Reason Is false.

d. Assertion Is false, but Reason Is true.
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(A :

Case Study 2

Different Level of Hormones
To answer the questions, study the graphs below
for subject 1 and 2 showing different levels of
certain hormones.

QL

Q.

Q3.

Q4.

Q6.

Q6.

Subjoct-1

Subjoct-2
ok B
A
HCG
v = L]

(COSE SQP 2021, Termi-1)
The peak observed in subject-1 and 2 is due to:
a. estrogen
b. progesterane
c. Lutelnlzing harmone
d. follicle stimulating hormone

Subject-2 has higher level of hormane B, which Is:

a. estrogen

b. progesteraone

c. Lutelnizing hormone

d. follicle stimulating hormone

If the peak of hormone A does not appear in

the study for subjact-1, which of the following

statement Is true?

a. Peak of harmone B will be observed at a higher
paint In the graph

b. Peak of harmone B will be abserved at a palnt
lower than what Is glven In the graph

. There will be no observed data for harmone B

d. The graph for hormone B will be a sharp rlse
followed by a plateau

Which structure in the ovary will remain functional

In subject-27

a. Corpus luteum b. Tertlary follicle

¢. Graafan follicle d. Primary follicle

Far 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. 2B days b. 42 days

c. 180 days d. 280 days

Which of the following statements is true about
the subjects?

a. Sublect-11s pregnant

b. Sublect-2 Is pregnant

. Bath sublect 1and 2 are pregnant

d. Both sublect 1 and 2 are not pregnant

A |

LANnswers |

(b) 2. (b) B (&) 4. (d) 5. (a)

nswers | .

() 2 () 3. () 4 (@ 5 (d 6. (b)

L L L o o
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Case Study 3

QL

Q2.

Q3.

Q4.

QS.

Menstrual Cycle

A group of medical students carried out a
detailed study on the impact of various factors
on the different hormones during the menstrual
cycle in a human female. They collected the
data with different factors. Given below is the
graph plotted from the data collected showing
the morning temperature and concentration of
hormones FSH, LH, estrogen and progesterone
during normal menstrual cycle in a woman.
(CBSE 2021, Term-1)

Temperature graph
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Study the graph and answer the given questions.
The early morning recording of temperatura In
the graph during actual menstruation and during
ovulation respectively are:

a. low, high b. high, low

c. low. low d. high. high

The time of ovulatian s of importance In cases of:
() Couples having difficulty In conception.

(ii) To know the safe period for prevention of

pregnancy,

(Iii) To Inhlbit the process of ovulation.

(lv) To stimulate ovarlan folllcular development.

a. (1) and (lv) b. (i) and (Iv)

c. (i) and (i) d. (iif) and (iv)

The increase in the level of progesterone Is
maximum under the Influence of LH during:

a. secretory phase b. follicular phase

€. menstruation d. proliferative phase

Which of the following hormone/harmones is/are
showing rapld surge leading to changes in Graafian
follicle just before ovulation?

a LH b. FSH

c. FSH and estrogen d. FSH and LH

The human corpus luteum starts regressing
.............. days after ovulation. (Identify the corract
cholce for the blanks).
alo-m
c.16-17

b. 1415
d. 18-20

Q 6. As per the data plotted in the graph, in which
period of the menstrual cycle is the chance of
fertilisation very high in human female?

a. 3rd — Sth days b. 10th —17th days
c 18th — 23th days d. 23rd — 28th days
. I | .
| Answers |
L () 2() 3 (@ 4(d) 5 () 6 (b
Case Study 4
Mammary Glands
A functional mammary gland is characteristic
of all female mammals. Mammary glands are
paired structures that contain glandular tissue and
variable amount of fat. Refer to the given figure
of a mammary gland and answer the following
questions.
Read the given passage carefully and give the
answers of the following questions:

Q1. What do you mean by mammary gland?

Ans. A mammary gland Is an exacrine gland In humans
and other mammals that produces milk to feed
young offspring,

Q 2. Mammary glands are madified form of which type
of glands?

Ang. Mammary glands are modified sweat glands.

Q3. Identify P, Q and S in the above figure.

Ans. P-Areola; Q- Lactiferous duct and S5-Mammary duct

OR
What Is arcola?

Ans. Clrcular pigmented area of skin around nipple Is

called areola.
Case Study 5

Spermatogenesis

In testis, the immature male germ cells produce
sperms by spermatogenesis that begins at puberty.
It occurs in the seminiferous tubules of the testes.
Seminiferous tubules are lined by germinal
epithelium. Swdy the schematic representation
of specrmatogenesis and answer the following
questions.

L L L o o
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Read the given passage carefully and give the
answer of the following questions:

Q1. Which cell division occurs during multiplication
phase?

Ans. Mitosis occurs during multiplication phase.

Q2. How many chromosomes are present in secondary
spermatocyte and spermatid respectively?

Ang. 23 chromosomes are present in each of secondary
spermatocyte and spermatid.

Q3. What is the process of formation of flagellated
spermatozoa from spermatids called?

Ans. The process of formation of flagellated spermataozoa
from spermatids is called spermateliosis.

OR

Which hormone acts on spermatogonia to
stimulate sperm productian?

Ans. FSH acts on spermatogonin to stimulate sperm
production.

Case Study 6

Grawlh
Phaon

—

Ralralicn
Phooo

Qogenesis

Oogenesis is the process of formation of ovum in
ovaries. Itconsists of three phases: multiplication,
growth and maturation. OQogenesis is controlled
by hormones GnRH, LH, FSH. GnRH secreted
by the hypothalamus stimulates the nnterior lobe
of pituitary gland to secrete LH and FSH.
Read the given passage carefully and give ihe
answer of the following questions:

Ql. What Is the functlon of hormone FSH?

Ans. Hormone FSH stimulates the growth of Graafian
folllcles.

Q2. Which hormone induces the rupture of the mature
Graafian folllcle?

Ans. Lutelnizing hormone Induces the rupture of the
mature Graafian folllcle.

Q3. Identify the functions of LH.

Ans. The functions of LH are:
() Release of secondary oocyte from Graafian

folllcle.

(I Stumulates
progesterone.

Carpus luteumn to secrete

OR
Oogenesls is controlled by which hormones?

Ans. Oogenesis is controlled by hormones GnRH. LH and
FSH.

_/ VBW Short Answer Type Questions \)

Q1 Whyare male testes located outside the abdominal

cavity?

OR
Fallure of testes to descend from abdominal cavity
leads to sterility. Why?

Ans. The male testes are located in the scrotum autside
the abdominal cavity as the scrotum provides lov/
temperature than the normal body temperature
required for spermatogenesis.

TiP
Do not be confused between high and low temperature.

High temperature of abdomen kills the spermatogenic
tissue of the testes, so no sperms are formed.

Q2. How many sperms will be produced from
10 primary spermatacytes and how many eggs will
be produced from 10 primary oocytes?

Ans. 40 sperms and 10 eggs.

Q3. The spermatogonial cell has 46 chromosames in
human male. Give the number of chromosomes in
() Primary spermatocyte (il) Spermatid.

Ans. (1) 46 In primary spermatocyte

(if) 23 in spermatid.
Q4. What is seman?

Ans. Theseminal plasma along with the sperms constitute
the semen.

Q5. Name thesubstance present inthe sperm acrosome
and which help In sperms entry Into agg?

Ans. Acrosome contains enzymes @.g- hyaluronidase that
helps In dissolving membrane of ovum.

Q6. Where Is acrosome presant In humans? Write Its
function.

Ans. Acrosome Is present In the anterior portion of the
head of human sperm. It posseses hydrolytic enzyme
or gperm lysing that helps In penetration of sperm
Into egg during fertilisation.

Q7 In ovary which structure transforms as corpus

luteum and name the hormaone secreted by corpus
luteum?

Ans. Follicular cells of empty Graafian follicle transforms
as corpus luteurn and corpus (uteum secretes
hormone. progesterone.

Q8. "Each and every coitus does not result in
fertilisation and pregnancy”. Justify the statement.

OR
Where does fertilisation normally takes place in a
human female?

Ans. Ovum and sperm should reach simultaneously to
the ampulla (Falloplan tube) where fertilisation takes

place.

L



@ TiP:
Do not be confused between the hormones. Oxytocin
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common] ERR(DR

As fertilisation takes place in oviduct at ampullo part, do
not write ampullary = Isthmlc Junction.

Q9. Define parturition.

Ans. The vigorous contraction of the uterus that results
into the delvery of the child at the end of pregnancy
is called parturition.

Q10. State from where the slgnals for parturition
originate in human females. (CBSE2019)
OR
What stimulates pitultary to release the hormone
responsible for parturition? Name the hormone.
Ans. Foetal ejection reflex generated by fully developed

foetus and placenta stimulates pituitary to release
the harmone. oxytocin responsible for parturition.

Is also known as love hormone because due to thls
harmone, there Is a strong connectlon between new-
born baby and mather.

Q1. Name the layer of cells that forms the outer wall of
blastocyst.
Ans. Trophoblast forms tho outer wall of blastocyst.

Q12. Atwhatstage Is the mammallan embryo implanted
in uterus?
Ans. Mammallon embryo Is Implanted In uterus at

blastocyst stage.

Q13. Despite the presence of so many sperms in the
vicinity of an egg cell, only one sperm entars the
ovum. Why?

Ans. This Is because when a sperm comes In contact
with ovum (zona pellucida) it Induces changes In
maombrane to block entry of other sperms.

Q4. Mention the function of trophoblast In human
embryo.

Ans. Trophoblast Is the outer layer of blastocyst which
helps In the attachment of blastocyst to the
endometrium of the uterus.

Q16. How many polar bodies are given out In production
of one egg during ooganesis?

Ans. Two polar bodies are glven out In production of one
egg during oogenesis.

‘@/ Short Answer Type Questions N

Ql. Write the locatlon and functions of the following
In human testes:
(i) Sertoli cells

Ans. (i) Sertoli cells
Locatlon: Lines Inside the seminiferous tubules.
Functions: Provide nutrltdon to the germ cells sperms.

() Leydig cells

(ii) Leydig cells
Location: Outside seminiferous tubules In interstitial
Functions: Synthesise or secrete male hormones or
androgens.

Q 2. Study the sectional view of human testis showing
seminiferous tubules given below. Answer the
questions that follow:

() Identify a,b and c.
(i) Write the functions of a and d.

Ans. (i)a-Spermatogonia b-Interstitial cells c-Spermatozoa
Functions:

(il) a: The spermatogonia or male germ cells undergo
melotic divislans leading to sperm formation.

d: Sertoll cells provide nutrition to the germ cells.

common] ERR(DR

Do not be canfused In labelling of parts of human test/s
5o practice making diegrams with correct parts as well
as their functions.

Q 3. Write the function of each of tho following:
() Middle piece In human sperm.
(ii) Luteinizing hormane In human males.
Ans. (1) Middle plece In human sperm provides energy
for movement.

() LH in human males stimulates synthesls and
gecretlon of androgens or male hormoney for
sparmatofenasls.

Q4. Write the function of each of the following:

(i) Seminal vesicle.

(i) Acrosome of human sperm.

Ans. (I) Seminal vesicle Is responsible for storage and
transport of sperms. t provides secretlons for
motiUty and nourishment of sperms.

() Acrosome helps the sperm to enter Into the
cytoplasm of the ovum through the zona
pelluclda and provides enzymes for fertilisation.

Q5. Spermatogenesis in human males is a hormone
regulated process. Justify.

OR
Explain the process of hormonal regulation of
spermatogenasis. (COSESQP 2023-24)
Ans. Hormonal control of spermatogencsis:
(I) Spermatogenesis Is Initlated at the age of puberty
by the Gonadatropln Releasing Hormone (GnRH)
secreted by the hypothalamus.

L L L o o
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Q6.

Ans.

() The Increased levels of GnRH stimulate the
anterlor pltultary which then secretes the
FSH (Follicle Stimulating Hormone) and LH
(Lutelnizing Hormone). FSH stimulates Sertoll
cells to secrete some factars which help In
spermiogenesis.

(iii) LH acts on the Leydig cells and causes the
secretion of testosterone from the testes.
List four different human male accessory ducts.
(CBSE 2020)

Different male accessory ducts are:

(I) Vasa efferentia (il) Epldidymis
(i) Vas deferens (iv) Rete testis

Q7. Draw a labelled diagram of human sperm.

Ans.

Practice making dlagrams with proper labelling.

Diagram of human sperm:
Ploprmn mombrono
Agreaomao

Nucleup conbaining

Haad chromasornal moterial

Neck

Iiddlo plooce

Idilochendrin
(enargy sourca for swlmming)

Tall

TiP:

Qe.

Ans.

Q9.

Ans.

List the three hormones produced in women only

during prognancy. What happens to the level of

estrogen and progesterone during pregnancy?
(CBSE2020)

The hormones produced In women only during

pregnancy arg:

(I) Human chorlanic gonadatropin

(i) Relaxin

(i) Human placental lactogen

The levels of estrogen and progesterone during

pregnancy Increases.

Mention the relatlonship between concentration

of Luteinizing hormone and maintenance of

endometrium in the human uterus. (CBSE2017)

The relationshlp can be described as:

() When Luteinizing hormone reaches its peak
level, there Is ture of Graaflan follicle and
ovulation.

(Il) Corpus luteum Is farmed from the ruptured

GraaRan follicle and Tt secretes large quantity of
progesterone.

(I} Progesterone Is necessary to malntaln the
endometrium.

(iv) When the level of Luteinizing hormone decreases.
the corpus luteum starts degenerating In the
absence of progesterone. and endometrium
cannot be maintained.

Q1lo.

Ans.

Q1L
Ans.

Ql2

100,000 F
10,000 F
gwoo
€ 100
]

7 10

0

Ans.
Q1l3.

Ans.

Q14.
Ans.

Draw a sectional view of human ovary and label
the following parts:
(i) Primary follicle (ii) Graafian follicle
(iii) Corpus luteum (iv) Secondary oocyte
Sectional view of human ovary:
Secondary oocyte

Tarliary Follicle

Rimany showing antrum

Follicle
Blood
vapaals

Corpusg luteum
Differentiate between menarche and menopause.
Menarche s the beglnning of menstrual cycle at

puberty. It starts at the age of 13-15 years.
Menopause Is the cessation of menstrual cycle. It
happens around 50 years of age.

The graph given below shows the number of

primordial follicles per ovary in women at different
ages. Study the graph and answer the questions

that follow: (CBSE 2023)
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Age (y)
(I) What Is the average age of the women at the
anset of menopause?
(i) At what age are maximum primordlal folllcles
present in the ovary, according to the given

graph?
() 50 years. (I 10 years.
Name the hormones influencing
(i) Ovulation, (ii) Development of corpus luteum.
(I) Ovulation:  Gonadotropins  llke  Lutelnizing

hormone and follicular stimulating hormone and
estrogen.
(ii) Development of corpus luteum:
hormone and progesterone.
Placenta acts as an endocrine tlssua. Justify.
Placenta produces several hormones Uke human
Chorionic  Ganadotropin (hCG). human Placental
Lactogen (hPL). estrogens. progesterones that are

essential to maintain pregnancy. This vray placenta
acts as an endocrine tissue.

Luteinizlna

|
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Q15. Draw a labelled diagram of a human blastocyst.
How does it get implanted in the uterus?
Ans. Diagram of human blastocyst:

Trophoblast
Inner cell mass

Blastocoel

The trophoblast layer of the blastocyst gets
attached to the cells of the endometrium and
the inner cell mass gives rise to the embryo. The
cells of endometrium divide rapidly and cover the

blastocyst. So, the blastacyst gets embedded In the
endometrium of the uterus.

-¢) Long AnSWer Type-I Questions N

Q1. Given below is a diagrammatic sectional view of
a seminiferous tubule. State the developmental
process of: (CBSE2023)

(A) (I)'b'from'a’  (il) ¢’ from'd’
(B) Identify a\'b'and 'c.
Ans. A. () Meiosis |
(i) Spermiogenesis
(I Spermatidogeneslis
B. (a) Primary spermatocyte
(b) Secondary spermatocyte
(c) Sertoli cell
Q2. Draw labelled diagram of a mature human sperm.
Label any three parts and write thelr functions.
(CBSE2018)

(iii) 'd’ from b’

Ans. Dlagram of a mature human sperm:
Plasmn mambrano

Agcrasomao
Nuclous

Plasma membrane: It Is an envelope of the sperm.
Acrosome: It Is filled with enzyme that helps In
fertilisatlon of ovum.

Nucleus: It contains chromosomal materlal

Q3. (i) Draw a diagram of the structure of a human
ovum surrounded by corona radlata. Label the
following parts:

(a) Ovum (b) Plasma membrane
(c) Zona pellucida

(ii) State the function of zona pellucida.
Ans. (i) Structure of human ovum:

Coln of ho
Corano rodiata

Plusma mombrane (1)

Partdit/livo opoco

(il) Zona pellucida allows the entry of one sperm into the
cytoplasm of the ovum and then underpoes changes
to prevent the entry of additional sperms.

Q 4. Mention the target cells of Luteinizing hormone in
human males and females. Explain the effect and
the changes which the hormone Induces in cach
case.

Ans. The target cells of Lutelnlzing Hormone (LH) In males
are the Leydig cells and In females are the mature
growing follicles.

LH in males stimulates the Leydig cells (interstitial
cells) of testes to synthesise and secrete
androgens which In turn stimulate the process of
spermatogenesis,

LH In females stimulate the ovulation (release
of ovum) and trangformation of Graaflan follcle
into corpus luteum to secrete progesterone which
prepares the endometrium to receive and Implant
blastocyst

Q5. The events of the menstrual cycle are represented
below. Answer the following questions:

g FOH H N

Hormons oecis

Dusdloning  Rugronsing

Duadlaping Iuiuro compm g
] folido flicda utum corpun lpum
g
8 !?
: 4 ®
5 It &
o Ondulon

Ovarian
Hormone kmasls

Progoeciarono :
l4onnoa /2 A \
3 il
' %,m SRS ALY ?@%

cuels

T T T T T : T |.“ T
1 11 16 17 19 21 20 26 27 241
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Days 1 J B 7

hMunuiustion Fobioulv phizou

[Proifoiutve phooo)
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(i) State the levels of FSH, LH and progesterone
simply by mentioning high or low around 13th
and 14th day and 21st to 23rd day.

(ii) In which of the above mentioned phases does
eggq travel to Fallopian tube?

(iii) Why is there no mensuration after fertilisation?
Ans. (i) 13th and 14th day and 21st -23rd day

FSH - High Low
LH - High Low
Progesteraone - Low High

(i) The egg travels to Fallopian tube towards the
end of follicular or proliferative phase.

(1) Menstruation does not occur during pregnancy
upon fertillsation due to hi level of
propesterone secreted by persisting corpus
luteum and placenta.

Q6. The figure glven below shows three sperms A, B
and C. (COSE SQP 2023-24)

(1) Which one of the three sperms will galn entry
into the ovum?

(i) Describe the assoclated changes Induced by it
onPandQ,

Parivitolling spoce
Flg: Ovum surroundod by fow spormo
Ans. () Sperm A
(Il) In the glven figure, Sperm ‘A" has come In cantact
with the zona pellucida layer (P) of the ovum (Q).
it will Induce changes In the membrane that will
block the entry of additional sperms (B and C).
Thus, It ensures that only ane sperm can fertllze
the ovum.
(a) The secretions of the acrosome of sperm
A will help It to enter Into the cytoplasm of
the ovum (Q) through the zona pellucida (P)
and the plasma membrane. this will induce
the completion of the melotlc division of the
secondary oocyte (Q).
(b) The secand meiatic division in Q being unequal
will result In the formation of a second polar
E%F and a haplold ovum. Then, the haplold
nucleus of the sperm 'A' and that of the ovum
(Q) villl fuse together to form a diploid zygate.

Q7. Construct a flowchart exhibiting sequential events

of oogenesls. (CBSE2019)

Ans. The process of formation of a mature female gamete

is called oogenesis. The flowchart showing sequential
events of oogenesis is as gjven:

Chromosome number

per coll Oogonia
Milcsis
(48) T differentiation
Fetal lifo Primary 0ocyto
vlv lsl melolo
divislon
(oorrjplutlad
. prior to
El'ﬂghood """"" ovulation)
pubey /[ Y
(23) T Sacondaory oocyle
Firg
Adult polnr body
roproductivo
life \
(23) | Sacond Ovum

polar body

Q8. Medically it is advised to all young mothers that
breast feeding is the best for their new-born
bables. Do you agree? Give reason in support of
your answer. (CBSE2018)

Ans. The milk produced during the Initial few days of
lactation Is called colostrum. It contains several
antibadles, absolutely essential. to develop resistance
for the new-born babies, It is the most hygienlic food
for the baby and It also develops a bond between
mather and child.

Q9. What is hymen? Why Is it considered that the
presence or absence of hymen is not an indication
of virginity?

Ang. Hymen Is the mombrano that partlally covors the
vaglnal opening,

Presence or absence of hymen cannot Indicate

virginity due to the following reacons:

(I) The hymen gets torn during, the first coltus.

(II) It can also be torn by active participation In sports
Uke horse-riding, cyclng, or by a sudden fall or
Jolt and ingertlon of vaginal tampan.

Q 10. Distinguish between:
(a) Corona radiota and Zona pellucida
(b) Blastula and Gastrula.

Ans. (a) Corona radiata and Zona pellucida

No.| distinction

S Basis of

Corona radliata Zona pelluclda

() [Constitution |It consists of Itls a single
follicle cells. membrane.
(I) | Location It envelops the|ltls above the

ege outside the|vitelline membrane
zona pelludda. making the
membrane thicl
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(ifi) | Function The cells provide |It protects the egg.
nourishment to
the egg at the
time of release
from the ovary.
(b) Blastula and Gastrula.

b?d. dilasat?:lscgfm Blastula Gastrula

() | Layers It Is a single-[It Is a three-layered
layered embryo. | embrya.

() | Cavity The cavity of the | The cavity of the
blastula is known | gastrula Ts known as
as the blastocoel | archenteron.

(i) | Formation |t results after (1t 8 formed from
the c[@auage, blastula due to the

movement of cells
Into  three erm
[ayers.

common] ERR(DR -
Never write difference in passage form but always write
it In tabular form.

Q1ll. Explain the phases in embryonic development
from the morula stage till the establishment of
pregnancy in a human female. (CBSESQP2023-24)
Ans. The embryo with B to 16 blastomeres is called a morula.
(I) The morula continues to divide and transforms
into blastocyst as It moves furthar Into the uterus.

() The blastomares in the blagtocyst are arranged
into an outer layer called trophoblast

(i) Aninner group of cells attached to trophaoblast
ls called as Inner cell mass.

(lv) The trophoblast layer then gets attached to the

endometrlum of the uterus and the Inner cell
mass gets diferantinted as the embryo.

(v) After attachment. the uterine cells divide rapldly
and covers the blastocyst.

(v) As a result, the blastocyst becomes embedded
in the endometrium of the uterus. This Is called

implantation and it leads to pregnoncy.

M)
Implementation
of blostocyst

(N () Blastocyst
Flg.: FertiUsatlon and passage of growing
embryo In falloplan tube

'@@’ Long Answer Type-Il Questions \

QL

(i) Draw the sectional view of a seminiferous

tubule of human. Label its any six parts.

(ii) Name the pituitary hormones involved in
the process of spermatogenesis. State their
functions.

Ans. (i) Sectional view of a seminiferous tubule of human:

Bloed
vessals

Prim
folliclo

Corpus luleum

(CBSE2020)

Tertiary folllicle
ghoving anltrum

() The pltultary hormones Invalved In the process
of spermatogenesis are: GnRH, FSH and LH

(a) Spermatogenesis is initiated at the ape of

puberty by the Gonadotropin Releasing

Hormone

(GnRH)

hypathalamus.
(b) The Increased levels of GnRH stimulate the
onterlor pitultary which then secretes the

secreted by  the

FSH (Follcle Stimulating Hormone) and

LH (Lutelnizing Hormone). FSH stimulates

Sertoll cells to secrete some factors which
help In spermlogenesis.
(c) LH acts on the Leydig cells and causes the
secretion of testosterone from the testes.
Q2. Differentiate between:
() Vas deferens and Vasa efferantia.
(ii) Spermatogenesis and Spermiogenesis.

Ans. (i) Vas deferens and Vasa efferantia.

Ij-'c; d?fggll‘ir? cf & Vas doferons Vasa effarentio
() |0rigin o Vas deferens arlses |Vasa efferentla
from epldidymis arlse from rete
and opens Into testls and open
urathra. Into epldidymls,
(In) |Sperm e This conducts They conduct the
conductlon | the spermtothe  |sperms out of
urethra and then to |the testes.
outslde.
(Ill) [Ducts o It recelves ducts They do not
of the assoclated  |recelve ducts of
glands. any assoclated
Elands.
(v) |Location  [e It ascends Into the|They remaln
abdominal cavity.  |inside the

scrotum (Ex’(ra
abdominal).
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(Il) Spermatogenesis and Spermiogenesis.

S. Basls of

No. | difference Spermatogenesis

Spermiogenesis

(i) [Process e It is the process|ltis the process

of formation of|of transformation
spermatozoa  In|aof spermatids Into

the testes. spermatozoa.

(1 [Cell divislon |e It Involves cell It does nat Involve

divisions. any cell divislon.
(iii) |Organs = Spermatopgonia of |Sertoli cells of
involved the seminiferous |the seminiferous
tubules are t_g_l.j_g@ are
Involved. Invalved.
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Q3. (i) Explain menstrual cycle In human females.
(ii) How can the scientific understanding of the
menstrual cycle of human females help as a

contraceptive measure? (CBSE2018)
Ans. (/) Menstrual Cycle:
(8) The reproductive cycle in the female

primates (e.g. Monkeys, apes and humans) Is
called menstrual cycle.

(b) The first menstruation beglns at puberty and
ls called menarche.

(c) In human females. menstruation is repeated

ot an averape Interval of about 28/29 doys

and the cycle of events starting from one
manstruation Hll the next ane ls manstrubl cycle.

(d) The phases of menstrual cycle are as follows:
o Menstrual phase: [t lasts for 3-5 days. The
menstrual flow results due to breakdown

of endometrial lining of the uterus and

its blood vessels which forme lquld that

comes out through vagina. Mengtruntion
only occurs If the released ovum Is nat
fertiUsed.

 Follicular phage: It lasts for B-10 days.
Ouring this phase, the primary folllcles In
the ovary grow to become a fully mature

Granfian follcle and simultaneously the
endometrlum of uterus regencrates
through proliferation. The secretion of LH
and FSH Increases gradually.

 Ovulatory phase: It lasts for 1day. There |s
release of ovumn In this phase,

» Luteal phase: It lasts for 13 da¥5. There
Is LH sﬂrge in this phase. [t Induces the

remalning parts of Graafian follicle

to transform as corpus luteum and It
secretes progestarone.
(e) If fertilisation occurs. endometrium starts

preparing for Implantatian. In the absence of
fertilisation, corpus luteum degenerate.

() Scientific  understanding of menstrual cycle
of human females Is very Important as a
contraceptive measure. It helps In follov/ing ways:
(a) Safe period (Rhythm methad)

A week before and a week after menstrual

bleeding Is considered as safe period for

s

sexual Intercourse.

The Idea Is based on the following facts:

o Ovulation occurs on 14th day of cycle and
ovum survives for about 2 days.

s 5Sperms remaln alive for about 3 days.
This method reduces the chances of
pregnancy by about 80%.

(b) Pills It used by females are also dependent
on menstrual cycle. The pills have to be
taken daily for a perlad of 21 days starting
preferably within first five days of menstrual
gycl_e. It is repeated apgain after a period of 7

ays. These inhiblt ovulation and implantation
as well as alter the quality of cervical mucus
to prevent/retard entry of sperms.
Q4. (i) Explain the following phases in the menstrual
cycle of a human female:

(a) Menstrual phase (b) Follicular phase

(c) Luteal phase.

(il) A proper understanding of manstrual cycle
can help Immensely In family planning. Do you
agree with the statement? Provide reasons for
your answer. (CBSE2017)

Ans. (i) (a) Menstrual phase:

o The soft tlssue of endometrlal lning of the
uterus disintegrates causing bleeding,

e The unfertilised egg and soft tissues are
discharged.

o [t lagts for 3-5 days.

(b) Follicular phnw?ﬁroilfurntlve phase:

o The primary follicles In the ovary grow and
become a fully mature GraaRan follicle.

e The endometrium regenerates.

o It lasts for about 10 to 14 days.

(c) Luteal phase (15 days to 28/29 days)

e Inthis phase, the ruptured follicle changes
Into corpus luteum In the ovary and [t
beglns to secrete hormone. progesterane.

o The endometrium thickens further.

o If ovum Is not Fertilised. the cnrgun luteum
underpoes degeneration an § COUSEE
diiintegration of endomoetrium leading to
menstruation.

(i) Yes. a proper understanding of menstrual cycle
can help Immensely In famlily planning, As
doy 10 to 17 of the menstrual cycle Is called as
fertile perlod of human female. If coltus Is done
during this period. it Increases the chances of
conception but coltus Is abstalned In this perlod.
50 pregnancy can be prevented.

Q8. Given below is a diagrammatic representation of a
human ovum.
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(i) Identify the parts a\’b'and .

(i) This ovum is released from the ovary with
Incomplete melotic division. When, where and
how is the melotic division completed?

(iii) How does an ovum ensure the entry of a single

sperm during fertilisation? (CBSE2023)

Ans. (l) als corona radiata. b ls plasma membrane and c Is
nucleus of an ovum.

(i) Melotic divislon of the secondary oocyte is
arrested at the metaphase |l phase of melosls Il.

The dlvislon Is completed at the time of fusion of
a sperm with an ovum in the Falloplan tube.

(iii) During fertilisation a sperm comes in cantact

with the zona pelluclda layer of the ovum and

induces changes in the membrane that blocks

the entry of additional sperms. Thus, it ensures

that only one sperm can fertilise an ovum.
Q6. (I) Explain the formation of placenta after the

implantation In a human female. (CBSE2023)
(ii) Draw a diagram ghowing human foetus within

the uterus and label any four parts In it.
Ans. () The placenta Is an organ found In the mammals

only during the development of the foetus. After

around 12 weeks of pregnancy. the charlonic

villl_and uterine tissue become Interdigested

with each other and together form a structural

and functional unit between developing ambryo

(foetus) and maternal body called placenta. A

tough cord called umbllicol cord I¢ also formed
during this time which connects the embryo to the
uterus through the placenta. Placenta provides

nutrients to the embryo.

(1)

Q7.

Ll ey 8
| —

(®)

1 i)

Ovarlen hormone lsuela =

T T T T T

10 16 20 25 28
Dyn weam

Read the graph glven above and correlate the
uterine events that take place according to the
harmonal Levels:

(i) Specify name of the hormones mentioned in
the graph.
(il) (a) 6-15 days (b) 16 - 25 days
(c) 26-28 days (if the ovum is not fertilised)
Ans. (1) (a) Estrogen
(b) Progesterane
() (a) Estrogen first Increase and then decreases but
progesterone almost remalns constant. There
Is regeneration of endometrium
(b) In 16-25 days. progesterane Increases but
estrogen-remalns  constant. Uterus gets
highly vascularised. and gets ready for
embryo Implantation.
(c) In 26-2B days. progesterone decreases and
estrogen Increases. Thore I8 disintegration of
the endometrium leading to menstruation.

Q8. Mention the source and the function of following hormonas: FSH, LH, hCG, Relaxin. (CBSE2017)
Ans. | Criterla FSH LH hCG Relaxin
Source Anterlor pltultary Anterlor pltultary Placenta Ovary

Functions | () Stimulates growth

(I) Stimulate ovulation.

(1) Support fetal growth. Softening of

and maturation of
ovarkan follicles.
(Il) Secretlon of
estrogens by
folllcular cells.

luteum.

(Il) Formatlon of corpus

(Il) Secretion of
progesterone by
corpus luteum.

(Il) Metabolic changes In the | publc symphysis

mother. for parturition.
(i) Maintenance of pregnancy.

& Chapter Test

Multiple Choice Questions

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Q1. The immature male germ cells undergo division to

produce sperms by the process of spermatogenesis.

Choose the correct one with reference to glven.
a. Spermatogonla have 46 chromosomes and
always undergo melotic cell division.

b. Primary spermatocytes divide by mitotic cell
divislon.

c Secondary spermatocytes have 23 chromosomes
and undergo second melotic division.

d. Spermatozoa are transformed Into spermatids.
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Q2. Each compartment of scrotum encloses:
a. testis and epididymis
b. testis, epldidymis, a spermatic cord
C. testls, spermatic cord and a part of vas deferens
d. testis, epididymis. a spermatic cord and part of
vas deferens

Q3. Glven below are various structures of male
reproductive system and their characteristics.
I. Vasa efferentia-Arise from rete testls
Il. Epldidymis-Leads to vas deferens
lll. Suspensory ligament-Found at the tip of penis
IV. Number of suspensory-Four Ligamants
Choose the optlon containing incorrectly matched

pairs.
a. land Il b. lland IV
c. lland IV d. land Il

Assertion and Reason Type Questions

Directions (Q.Nos. 4-5): Each of the following questions
consists of two statements, one Is Assertion (A) and the ather
is Reason (R). Select the correct answer to these questions
from the codes a, b, c and d as given below.
a. Both Aggertion and Reason are true and Reasan I8
the correct explanation of Assertlon.
b. Both Assertlon and Reason are true but Reason Is
nat the carrect explanation of Agsertlon.
c. Assertion is true but Reason |s false.
d. Both Assertlon and Reason are falsa.
Q4. Assertion (A): In human male, testes are extra
abdominal and le in scrotal sacs.
Reason (R): Scrotum acts as thermoregulator and
keeps testicular temperature lower by 2°C for
normal spermatogenesis.
Q5. Assertion (A): Infundlbulum Is a funnel-shaped
part closer to avary.
Reason (R): The edges of Infundibulum helps In
collection of the ovum after ovulation.

Case Based Questions
Case Study 1

Q6. The first menstruation is called menarche that
usually occurs between 12 and 15 years. In humaon
females, menstruation is repeated at an avernge
interval of about 28/29 days and is called menstrual
cycle. It is regulated by certain hormones, as
pituitury gland is stimulated by releusing fuctors
produced in the hypothalamus. The hormones
produced by pituitary gland influence the ovaries.
The hormones secreted by the ovaries affect the
walls of the uterus.

(I) The breakdown of endometrium Is characteristic of:
a. proliferative phase
. ovulatory phase

b. luteal phase
d. menstrual phase

(ii) Which days of the menstrual cycle marks the
proliferative phase?

a. 1-5 b. 15-28
c. 6-13 d. 10-14
(iii) Which of the following occurs during secretory
phase?
a. Empty Graafian follicle changes into corpus
luteum.

b. Primary folUcle changes into Graafian follcle.
c Endometrium rebullds and estrogen secretlon
Increases.
d. LH surge Inducing release of an ovum.
(iv) ldentify the hormones that attain peak level during
ovulatory phase.
a. FSH b. Progesterane
c LH d. Both a. and c.
(v) Withdrawal of which hormone causes degeneration
of corpus luteum?

a. FSH b. LH
C. Progesterone d. Estrogen
Case Study 2

Q7. Oogenesis is the process of formation of ovum is
ovaries. It consists of three phases; multiplication,
growth and maturation. Oogenesis 18 controlled
by hormones GnRH, LH, FSH, GnRH sccreted
by the hypothalamus stimulates the anterior lobe
of pituitary gland to secrete LH and FSH.

Read the given passage carefully and give the
answer of the following questions:
(i) What is the function of FSH hormone?

(i) Which hormone Induces the rupture of the mature
Graafian follicle?

(iii) Which cell division is involved in the formation of
secondary oocyta?

Very Short Answer Type Questions

Q 8. How the entry of only one sperm and not many Is
ensured during fertilisation?
Q9. Name the thin clear coat around the mammallan
eqgg.
Q10. The basal parts of the endometrium ramain Intact
during menstruation. Glve reason.

Short Answer Type Questions

Q 11. Mention the two functlons of the placenta.
Q2. Write the functions of the following:

(i) Corpus luteum

(il) Endametrium

Long Answer Type-l Question

Q 13. Where is morula formad in humans? Explain the
process of its development from zygote.

Long Answer Type-ll Question

Q 14. What Is menstruation? What are the specific action
of FSH, LH, oestrogen and progesterone in the

menstrual cycle?
®
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