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{ 1 | Explain the structure and function of the male and female human reproductive systems

Male reproductive cells are called sperm.

Sperms develop in seminiferous tubules of the testes. These tubules
produce 100-200 million sperm each day.

SEMEN is a nourishing fluid for the survival of sperm.

It contains sperm, the nourishment, and other fluids from the male
reproductive glands

Which number in the sperm

structure represents the
nucleus?

— 1

2 How many chromosomes are

there in the human sperm In which part of the sperm

1 3 nucleus? cell is mitochondria found?
= A 15 A head
3 . B 30 B midpiece
4 C 23 C tail
D 46 D acrosome



2 Explain how reproductive hormones act in human feedback mechanisms to maintain homeostasis Table1 212

»

» Day 1 — beginning of menstrual flow- Shedding of blood, tissue fluid, mucus,
epithelial cells tear from the endometrium

» Bleeding occurs due to tearing of the endometrium and rupturing of blood vessels.

» Day 5 — Repair of the endometrial lining, cycle continues

2. Follicular Phase
> Changes 1n Ovaries occur Flow phase | Follicular phase Luteal phase
» Low estrogen level at the beginning of the cycle and vays
increased level of FSH and LH which stimulates
maturation of a few follicle cells

Hormone levels

FSH
mm LH
Estrogen

» Developing follicle cells produce estrogen and less == Progesterone
progesterone which keep FSH and LH levels low
(negative feedback). Only one follicle-containing egg
matured fully.

Ovarian activity

» Day- 14- high amount of LH release by anterior
pituitary — LH surge- cause the rupture of follicle and
OVULATION occurs.

Endometrium




What triggers a new 4. In which phase of the menstrual cycle are progesterone

levels the highest? . . .
menstrual cycle and the Q: What is occurring during the flow

.. o
beginning of menstrual B luteal phase phase of the menstrual cycle?

flow? CORRECT _ .
The amniotic sac1is torn

. . ¢ = follicular phase . .
a decline In progesterone P A morula is formed in the uterus
B. a decrease in LH production Fertilization occurs near the ovary

e i h
C. formation of the O PRERE Blood vessels ruptured from the

——

corpus luteum ., fertilization endometrium
D. thickening of the | |
endometrium How many days does stage 1 takes? 112 | 3
1-3 )/ Il
What prevents the menstrual cycle from 1-5
. . o U ( r 9 -
continuing once an egg has been fertilized?  6-4 |
Progesterone levels 15-28
remain high. Q. Whatis the name of the hormone Which numberin
B. Estrogen levels that causes the follicle to rupture the picture
decrease. and? ovulation occurs? represents the
C. The corpus luteum ovary?
degenerates. LH 1
D. Blood supply to the FSH

Progesterone

2
endometrium decreases. Estrogen 3
4



Figureb 211

3 Explain the structure and function of the male and female human reproductive systems _

A&

I Soerm Formetion . » Female born with eggs, genetic
Thr()}lgh meiosis, p Fog Formation material (DNA) Staftgs regplication
cells in .the testes e _ 3¢ in oocytes, and there is a stop in
or ovaries give N2 hoSg? the meiotic division.
rise to sex cells = > Menstrual Cycle — meiosis
called gametes. ' o v continues for a single oocyte.
Male gametes are ¢) - meiotic ‘s S _
sperm, produced by division ey E?qg M; t ~;::a ¢ > 1sth11V15101111 — ; sltru](;u:lres, 1 big

released into an smalil — roiar noay
gy sperplatocytes. 3 FEA 7 / oviduct dvision » (it disintegrates)
permis . \ / >e » 2nd Division — egg started the
produced daily i i = & Bk second meiotic division, but stops
when puberty v ' First polar body N at a moment and Ovulation
starts and g g L M happens during the menstrual
continues 1 ) Y soerm cycle.
. vecond S > Second division completes only if

throughout his ® O = _ >1on comp y
life. @ 9 division  Second polar body \ ol there is fertilization and as a
After meiosis, 4 O (dsitegrates| - maiolic result Zygote.a}ld second polar
I I » . 9 o @ division body form (disintegrates).
produced. y » Two meiotic divisions give only

one egg.



. . . . . 15) Categorize the following descriptions as either male sex cell uction or female sex
Which of the following is not happening in male sex cell or st sadpi—y haggtimradad etntondarliel iuaraelidacrid,

formation cell production.
. . Male sex cell Female sex cell
A One cell gives rise to one sex cell called a gamete production production

B Sperm are produced in the testes
C Produced daily beginning at puberty and continuing Comrect Answer
throughout a lifetime Male sex cell production

D Onecell givesrise to four sex cells called gametes . One cell gives rise to four sex cells called gametes

« Sperm are produced in the testes

(P Prior to puberty, the development of eggs is | « Produced daily beginning at puberty and continuing throughout a lifetime
stopped at which phase of meiosis?
A first meiotic division Female sex cell lxodmﬂon
B second meiotic division One cell gives rise to four sex cells called gametes
¢ when polar bodies form Eggs are produced in the ovaries
D when a zygote forms One mature cell every 28 days

Release of cells occurs during reproductive years

Unequal portion of cytoplasm between two cells causes disintegration of one

Q. Which would result in the conception of

more twins, triplets, and quadruplets? o
Q: What results from the first meiotic

= increased production of sperm cells division of OOCth?
through testosterone supplements " sperm formatlon
= suppression of the negative feedback for * Ovulation
the hormones FSH and LH " developmentof a zygote
= formation of polar bodies during the = developmentof a polar body

follicular phase of menstruation

* ayield of four egg cells after two meiotic 17) Immature eggs that developintoanowm are called_ oocytes .

divisions of the oocyte I




Explain the structure and function of the male and female human reproductive systems —

OVIDUCT — the tube

which connects the ovary
to the uterus through

which the egg travel. It is
the site of fertilization.

OVARY - Site of

production of egg
cell/ovum

UTERUS/WOMB - an
CERVIX —the lowerend = area of fetus

VAGINA - last part which leads to of the uterus development
the outside of the female body

Oviduct




Q3.

3. Which two steroid hormones are produced

— - ies?
Q2. | A fertilized eggdevelops inthe by the ovaries:
“ervi S 21 estrogen and LH
Identif'y the structure labelled number 5. a. CCIVIX “ ERERATED A H :
b. uterus
- — C. vagmna B estrogen and f,‘."" progesterone and FSH
. cervp ]
b. uterus d. ova progesterone
= fallopian tube Identify the structure labelled number 2. CORRECT
d. ovary
Identify the structure labelled number 1. oviduct
_ 46) Fertiization occurs Inthe upper portion of the .
a. cervix -
b. uterus
C. fallopian tube
a. cervix d. ovary
b. vagina . . 10) Fill in the blanks using the available answer choices.
. fallopian tube The flgu re below illustrates the female Match the following descriptions to the correct structure of the female reproductive
d. ovary - . system. |
o ———y reproduction system. Which of the | Descreaion [ Strucure
Which number in the following numbers represents the ovary? ocation of baby development before bt |
picture represents the 1 | Correct Answer
Ovary? Female reproductive glands uterus
ovaries
1 A tube that connects the ovary to the uterus oviduct
2 cervix
3 The lower end of the uterus vagina
ovum
4 Leads to the outside of the female body

A mature egg released from the ovary about once every 28 days

Immature egg cells



5 Explain the structure and function of the male and female human reproductive systems 208

contribute over half of

- a duct leading away

from the testis through which sperm
travel

the semen
It secretes sugar (provides energy),
other nutrients, proteins, and enzymes
for the sperm.
- a structure located on
top of each testis.
Maturation and storage of sperm.

Male Reproductive System

Side view Posterior view

soader URETHRA- the tube that
Male reproductive glands are s \ / it / ) carries both semen and
called the TESTES, which produce \ - v \:%’// -~ urine outside of the body
sperm. > '\'/;’pe:::m through the penis.
They are located outside the v~ \ ,4 The two Vas deferens join
pididymis —— 7, U —pen
together and enter the

body cavity in a pouch called the L;////

SC ROT U M . Scrotum Seminiferous tubule u reth rc] .



aa _°

Q13. | Why 1s the scrotum held outside the body?

to keep the testis cool
to keep the testis warm
for protection

all of the above

5>8) Sperm develop in the testes in the .
O epididymis
O seminiferous tubule

O urethra
OO vas deferens 38) Sperm cells are stored in the _.

vas deferens
epididymis
seminiferous tubules

0000

testes




. . Fill i : il :
1. What would happen if the testes were located inside the 7" bens usingthe avalabie answer choices
_ Match the following descriptions to the correct structure of the male reproductive
body cavity? system.
Description Structure
‘A Sperm would not be produced because it is Boerbmln b ot L
insi CorrectAnswer -
too warm inside the body. CORRECT Male eproductive lands
* Testosterone levels would increase because 100-200 millon sperm are roduced | SCIOLUM ]
of the warm temperature. toch v | testes i
| _ _ A tube through the penis seminiferous tubules -
2, The seminal vesicles would no longer be | urethra |
needed. Storage location for mature sperm
| epididymis |
27 Hormones from the testes would have Aductleading away fomhetesis | V@S deferens
difficulty entering the bloodstream. Substance in which spem can travel, | SCITICI} (]
provide an energy source, and an |
alkaline solution to neutralize acidic
conditions

2. What occurs in the
structure labeled C?

* sperm cell storage and * secretion of sugar
maturation

‘B sperm cell production * production of FSH
CORRECT




67) A duct through which sperm move away from the testis and toward the urethra is
called the epididymis.

O Te
() False

56) The tube that carries both semen and urine outside the body through the penis is
called the __.

(O urethra

(O epididymis

(O vas deferens

(O seminiferous tubule

44) Temperature regulation of newly produced sperm cells is achieved in the

» Scrotum

g Through which do sperm travel after leaving
the testes?

A vas deferens

B urethra

C epididymis

D seminal vesicles




5. What is the function of
the structure labeled A
in the illustration?

A sperm cell storage and ;’2 secretion of sugar
maturation CORRECT

<, sperm cell production J4-, production of FSH

The figure below illustrates the male reproduction system.
Which of the following letters represents the vas deferens?

A A
B B
C C
D D




1 6 Compaire between extraembryonic membranes

m

AMNIOTIC FLUID,

CHORIO

Chorion
Amnion

Embryo

Umbilical
cord

Allantois’p
Yolk sac

Fetal portion
of placenta

Maternal portion
|of placenta

216




mine specimens under a microscope or similar instrument to identify the various stages of mitosis in plants and anim

Figure6 237

Mitosis

« The stage of the cell cycle during
which the cell’s nucleus and nuclear
material divide is called mitosis.

« The cell’s replicated genetic material
separates, and the cell preparesto
split into two.

« In multicellular organisms, mitosis
increases the number of cells in
young, growing organisms.

 Organisms also use mitosis to replace
damaged cells.

«  Mitosis also helps maintain
chromosome number in organisms
that undergo asexual reproduction

Cytokinesis

Plant cells: Cell plate forms,
dividing daughter cells
Animal cells: Cleavage
furrow forms at equator of
cell and pinches inward
until cell divides in two

Telophase

« Chromosomes reach poles
of cell

« Nuclear envelope reforms

« Nucleolus reappears

« Chromosomes decondense

Anaphase
Microtubules shorten,
moving chromosomes to
opposite poles

MNucleus

Cytoplasm —

Plasma membrane
Nucleolus

Interphase

- Cell grows and carries
out normal cell processes

- DNA replicates

Conden)

chromosomes

Prophase

- Nuclear membrane > —
disintegrates

- Nucleolus disappears T z

« Chromosomes condense _7

- Spindle apparatus begins

Daughter
nucleus and
nucleolus

to form between the poles

Chromosomes align
on equator

/N

\
\/
N\

h

Metaphase
Chromosomes attach to
spindle apparatus and
align along equator of cell




8 | Compaire between mitosis and meiosis Table1 249
MITOSIS Parent cell MEIOSIS
o o (before chromosome replication)
Table 1 Mitosis and Melosis i Meioss
Mitosis Meiosis Prophase _Chrumme c—’hmwme Prophase |
Two sets of disions occur during melosis: meiosis | | pu eplalon eplaton ——
el - plicated Synapsis and crossing
One division occurs during mitosis, Ty COTOsOmeS n=4 i
| (lmsistgr chromosomes
DNA replication occurs during interphase. DNA replication occurs once before medosis | chamld
Synapsis of homologous chromosomes does not | Synapsis of homologous chromosomes accurs " Chivtnaas mmf /l‘g\\ _—
o | Anaphase |
Iwo identical cells are formed per cell cycle. Four haploid cells (n) are formed per cell cycle. § Telophase|
| opnase Homo
Lo The daughter cells are not genetically identical elophase lsm,dmﬁds\ cnomtnes Daughter cell
The daughter cells are genetically identical seprae durg separate duing of meiosis |
Decause of Crossing over. oo anaphase |
sister chromatids
Mitosis occurs only in body cells. Melosis occurs only In reproductive cels. remain togelher Meiosisl
_ Meiosis IS involved in the production of gametes
Mitosis s involved In growth and repar o oo panatl angt'on . an?sms g - é e
i | sl ‘ Daughter cellof mitosis
Daughterr.ells of meiosis |l
Chromosomes do not replicate again;
sister chromatids separate during anaphase |




Explain the structure and function of the male and female human reproductive systems

Figure3

209

Negative
feedback

Production
inhibited

‘ Hypothalamus I

‘GHRH

‘ Pituitary g I

land
LH

Testosterone
relcased

A
=) (]

' ituita ' J
pituitary ':I

Hypothalamus
produces GnRH

Capillary

Anterior

! ¥
>

Capillary

FSH and LH released
to general circulation

Posterior
pituitary

)
&

)
g

The negative feedback system starts with the hypothalamus.
Increased levels of testosterone in the blood are detected by

cells in the hypothalamus and anterior pituitary, and the
production of LH and FSH is decreased.

» When testosterone levels in the blood drop, the body

responds by making more LH and FSH.

» Hypothalamus produces
gonadotropin-releasing
hormone (GnRH), w
on the anterior pituitary
gland.

acts

» GnRH increases the
production of follicle-
stimulating hormone (FSH)
and lutetmizing hormone
(LH).

» Both FSH and LH travel from

the anterior pituitary gland
through the bloodstream and
to the testes.

» In the testes, FSH promotes
the production of sperm and
LH stimulates the production
and secretion of testosterone.



(O female pregnancy
(O female menstrual cycle

(O male sperm production
() male temperature control

Q. What is the results of the FSH hormone?
Prevent ovulation

Cell cycle control

Promotes the production of sperm

Sperm temperature control

Which of the following is an effect of the hormone
testosterone?

A Female pregnancy

B Female menstrual cycle

C Sperm production

D Sperm temperature control

19) What hormone stimulates the gland shown here, in order to regulate testosterone?

4) Which is a result of the hormone testosterone? Hypothalamus

produces GnRH

""_: "_-Capillary

Anterior
pituitary

. " Posterior
FSH and LH released \ pituitary
to general circulation

O estrogen

(O progesterone

(O dopamine

(O gonadotropin-releasing hormone

e Which hormone stimulates the production
and secretion of testosterone in the testes?

A FSH

B Estrogen
C LH

D GnRH




Describe how the egg and sperm cells contain only one chromosome of each parent's chromosome pair, and that Figure7
they unite to form a new individual offspring

Fertilization is the process of a sperm joining with an egg. Both sperm
and eggs are haploid, and each normally has 23 chromosomes.

Fertilizatiog restores the diploid number (46).

m—~

UH

ﬁ_,
| e

23 chromosomes

21 chromosomes

\
" &

L
i '.ﬁ r
A

46 chromosomes 46 chromosomes
in 23 pairs in 23 pairs

Tail—

piece

Nucleus 7

Fusion of sperm
and egg nuclei

Figure 7 Atthough many sperm are needed to weaken the barier that surmounds the eqq, only one sperm fertiizes an eqg (steps 4), Fertlzation i
complete when the sperm nucleus fuses with the eqg nucleus.

Outer layers
of egg

| Plasma
membrane




What we called off this stage in the figure

@) What organelle in a sperm acrosome weakens

below? the plasma membrane of an egg cell?
A mitochondria
Ovulation ey B Golgi apparatus
Sperm formation waae\ west| @ (@ | @ Outer oyt C lysosomes
Fertilization - 7‘\{ N u\j'fl\ GYoy D ribosomes
Nucleus QRSN ' = [
Corpus luteum oo IR 9 Plasma
g membrane
Y&i' 4 ~_Sper
\ nucleus . . .
[ e N Which of the following is the
N .
R number of chromosomesin a
Fusion of sperm )
and egg nucke haploid cell?
40) The process by which haploid gametes combine is called __. a

() synapsis n

(O genetic variation 3n

O fertilization 2n

O interphase 1n

How many chromosomes are

: How many chromosomes are th
there in the human sperm

in the fertilized egg in humans?

nucleus? 10
A 15 J 20
B 30 4

23
C 23 46
D 46



Which of this Which of this
number represents num!)er represents
amnion, chorion,

1 ’ 1

2
3
4

10. Which of the
following letter
represents the yolk

Chick Human

4. Why is the human
yolk sac shown in
the illustration

smaller than that
of the chick?

Amnion

Embryo

Allantois

Yolk sac

2.5, The yolk in humans is
converted into muscle.

€ Developing humans get
their nourishment from
the placenta. correct

< The yolk sac in chicks
keeps the embryo
warm.

<~ Theyolk sac serves no
purpose for a
developing human.




12

Compare between cell cycle regulation

Apoptosis

Not every cell is destined to survive.
Some cells go through apoptosis, or

programmed cell death.

These cells shrink or shrivel in a
controlled process.

An example of apoptosis occurs in the
development of the human hand and
foot. Cells in spaces between fingers
and toes undergo apoptosis.

An example in plants is the localized
death of cells that results in leaves
falling from trees during autumn.

241



Cancer- Abnormal Cell Cycle

Normal Versus Cancer Cell Development
Cancer is the uncontrolled growth and normal cell normal cell
division of cells. Cancer results when L l'
cells stop responding to the controls of (@) Mol cos
the cell CyCIE- cell division mutation '_-_‘-,: AR
Cancer cells can kill an organism by ¥ l' @ Iy D09 52 0.4
crowding out normal cells, resulting in *3loe 353?' 50, ) i
loss of tissue function. .~ E) '-:Ji;f‘-- DA O en®
More than one change in DNA is reaty foeue e | A ShE
required to change an abnormal cell “wmation.
into a cancer celL w 0
Mutations cause cancer cell growth
and diViSiOIl. Chemicals Infectious agents

Environmental factors can affect the
occurrence of cancer cells.
Carcinogens are substances or agents
known to cause cancer

\/iruses




' ' ' Scott learns that his aunt has a form of cancer. Scott's science teacher explains to Scott what
Multiple changes in DNA ?l’& required to 2) cancer h’."" e p:rt o th:. 'mmm' expla 1
change an abnormal cell into a cancer cell.

) iome cam:ent cells perform nomgl function: in the body. What s the term for the programmed death
O A cancer patient can pass the disease to other people. of cells that are damaged beyond repair or

O A pathogen, such as a virus, infects a cell with cancer, have harmful changes in their DN/
@ true O Cancer is coused when body cells divide out of control, (4] Wheln qminfogelnl:s causz a f::iil:re iln the
: t wit t,
B. false (®) apoptosis what condition might occur?
B. carcinogens A normal mitosis
e - - C. cytokinesis B uncontrolled cell growth in the form of cancer
Which is not a condition that can result in cancel
. . 9 nal C cell plates form
6. Which describes apoptosis? A :B ""!‘.:: c?cze control mechanisms that regulate  ©: MItOSiS D apoptosis
. B. afailure in the repair systems that fix changes
Sk occurs i all cells or damage to DNA _ _
a failure of the spindle fibers to move Which of the following best
3% disrupts the normal development of an organism during mitosis describes apoptosis?
D. mutations or changes in segments of DNA that
control protein production _
* a response to hormones The localized death of cells

5. Which is a characteristic of cancer cells? The incomplete mitosis

D isaprogrammed cell death o The complete mitosis
: : 2k They have controlled cell division.
CORRECT Which of these cancer-causing substances or

agents is impossible to avoid completely?

A. chemicals such as asbestos
B. food and drinks that the FDA warns may

contain carcinogens £ They contain multiple genetic changes.
C. tobacco and second-hand smoke CORRECT Cell death

ultraviolet radiation from the Sun

25k The cytokinesis stage is skipped.

* The cell cyclins function normally.
o\ J _




13) Fill in the blanks using the available answer choices.
hm-mmmnmmnudmummmmhmhmmm

This is an example of
Hiank 1 QIJ_
W Which of these 1s a nsk factor for developing cancer?” CHECK ALL THAT APPLY
e Cancer ne older
. ms :: m ——
« carcinogen c. exposure to carcinogens (toxins that can damage DNA)
d. smoking
19) Identify four carcinogens that are known to cause cancer. Select all that apply.
[ radiation Ql4.
[ cigarette smoke When 1t occurs at the proper time, programmed cell death (apoptosis)
[ asbestos
O plants a. will disrupt homeostasss
g ::::a b. may cause defective genetic info to be passed to the next generation of cells
O sugar C. 1S an important regulatory process that maintains the health of a multicellular organism
0 Xerays d. | cancontnbute to the development of cancer
10) Which of the following is a characteristic of cancer cells?
54) A failure in the regulation of the cell cycle will result in cancer )

O Controlled growth and division of cells
O Uncontrolled growth and division of celis

67) Substances known 1o cause cancer are called ____.

O aster fibers O Cell cyclins function nomally
O stem cells ) ) ) .
O carcinogens Q.. Biology teacher explains to students what cancer is. Which is part of the
O kinases Which of the following describes np:ptolll?
teacher’s explanation?
O A It occurs in all cells.
(O Some cancer cells perform normal functions In the body. O® iis aresponse to hormones.
(O A cancer patient can pass the disease to other people. @ c I1tis a programmed cell death.
(O A pathogen, such as a virus, Infects a cell with cancer. O D 1t disrupts the normal development of an

organism.

. Cancer Is caused when body cells divide out of control.




A cell that contains 2n number of chromosomes ¢y (lipl0id]

Chromosomes that make up a pair; one
from each parent

homologous

-
chromosomes

Segments that control the production of proteing ¢y NS

A cell with n number of chromosomes e h13p)0IQ

Sex cells that have half the number of

ﬁ
chromosomes gametes

Process where one haploid gamete combines

. . S —
with another haploid gamete

i i M AAAA Ad A &A% ™~ g

fertilization

47) Which of the following is the number of chromosomes in a haploid cell?

O 4n
ORL
O 3n
O 2n

79) A cell with n number of chromosomes is called a diploid while a cell with 2n number of
chromosomes is a called a haploid.

O True
O False



13 Compare between three trimesters of development Figure11 218

First Trimester

= All tissues, organs, and organ systems begin to develop

= At the end of eight weeks, the embryo is called a FETUS

» The fetus begins to move its arms, fingers, and toes.

* Fingerprints also are present.

= Embryo is vulnerable to the effects of environmental
influences (pollution, radiation etc.)

= Lack of nutrients, such as folic acid might cause
irreversible damage to the developing embryo (brain
and spine and birth defects).

Table 2 Preventable Causes of Birth Defects

Cause Defect
Alcohol consumption « Mental retardation
Cigarette smoking « Health problems related to premature births and underweight babies

S « Anencephaly (head and brain do not completely form)
Lack of folic acid in diet

« Spina bifida (nerve cells from the spinal cord are exposed, leading to pa

+ Premature birth

Methamphetamine
« Extreme irritability




Second Trimester

« Itis a time of growth

« The fetal heartbeat can be
heard

« Hair usually forms, and
the eyes will open

« Itis capable of sucking its
thumb and can develop
hiccups.

e The survival rate of the
fetusis less if it is

delivered at the end of trimester. first 2 second " third Z B"E’.ﬁ-
this trimester (baby *

cannot maintain a week0 4 8 12 16 20 24 28 32 36 40

constant body Third Trimester

temperature, respiratory
failure, no immunity
etc.).

* A period of rapid growth rate

* The fetus will respond to external stimuli (music/ mother’s voice)

= Fat accumulates under the skin to provide insulation for the fetus once it is
born

* Rapid brain growth (250,000 cells form in the brain per minute, protein is
essential for this



14 Describe and calculate the ratio of surface area to volume 233

Small cells transport substances more efficiently.

The surface area to volume ratio decreases as the
Surface area to volume ratio cell grows larger.

4 um
Surface Area= all of the area available for T
reactions to occur (covered by the plasma

membrane....) —

Formula= length x width x 6 surfaces / 6a"*2 lﬂ

Volume=space inside (includes organelles and },.’ )
cytoplasm...)

Formula=length x width x height=a”"3 Nucleus

Nucleus

Nucleus

Transport of Substances

 Smaller cells can transport substances more easily.

« Diffusion is inefficient over long distances.

« The cytoskeleton transportation network becomes less efficient for a cell if the
distance to travel becomes too large.

Cellular Communication

e  Cellular communicationis more efficient in smaller cells.



Which cell has the lowest ratio of surface area
to volume?

" 1) Carlos is studying human skin cells under a microscope during science class. He asks his
B ~ teacher why cells are small, Which response does his teacher give him?

A Which can more efficientl '
: : y supply nutrients and
() Larger cells could not efficiently transport nutrients, el RGPS,
J ‘! - () Cells divide too rapidly to grow much larger in size. i el

() Alarge cell rapidly becomes a dangerous cancer cell, (B)smaller cells

C. cells with lower surface area to volume ratio
D. cells shaped like a cube

() Small cells place fewer enerqy demands on an organism,
Q: Whatis theratio Q: What is the ratio

L . 5
of surface area to of surface area to 1. Which is a reason why cells remain small:
volume of the cubic volume of the cubic | _ e e . .
1 below? cell below? % Large cells have difficulty diffusing nutrients rapidly
CC : ! . -
: enough. What is the ratio of
1:1 P—— 1:1 | ¢~ As cells grow, their ratio of surface area to surface ar_ea to volume
241 2.9 volume decreases. Of the CUbIC CE" bGIOW?
] A 1:1
3:1 3:2 q <, Transportation of wastes becomes a problem for B 2:1
4:1 ' 6:1 large cells. -
C 3:2
D All of the above. .
""""""" CORRECT D 6:1
|




15 Conclude that the processes of the cell cycle and mitosis, through which cells grow and divide, allow Figured 235
organisms to grow

« Interphaseis the stage during which the cell grows,

develops into a mature, functional cell, duplicates the Gap 2 (G2): preparing
DNA in its nucleus, and prepares for division. for the dl“§101{ of the
nucleus/ mitosis.

- Interphaseis divided into three stages: Gap 1(G,),
synthesis (S), and Gap 2 (G.,).
Synthesis (S):
copying DNA to
prepare for division

G,—Gap 2; cell

prepares for mitosis Mitosis: cell nucleus

and nuclear material
divide (4 substages).

S—synthesis;
DNA is replicated

Mitosis

Cytokinesis:
cytoplasm divides
creating a new cell.
*shortest time spent
here.

Cytokinesis

Interphase
(G, S, G,)

Gap 1(G,): Immediately after
a cell divides. Growing,
carrying out normal cellular
Junctions, and preparing to
replicate DNA

G,—Gap 1; cell grows and
performs normal functions




012, At what stage does a cell spend most of _ . .
In which stage of the cell cycle are cells most susceptible (likely to experience) to mutations? its life? 0 Which desc l‘lpt;:);l’ best fits the activity of a cell
during interphase?
Gl : inesi . .
;‘ 3 ég;::hrjj: A The cell carries on metabolism.
e |G S mitosis . B The cell differentiates to have a new function.
d. |60 0 sk C The cell splits in two.
‘ ] D The cell splits in two but with half the normal
At what stage of interphase - number of chromosomes.
does the cell take inventory ' Q . . .
and make sure tis ready for 4% "/ Name the phase thetall o these cells are i ¢ WILICI1 STAEE 1N
the division of its nucleus? \ -f._ i Hint: Cells spend most of their time in this phase preparing to divide. the picture below
A. G, A1 represented the
B. 8 preparation for
@ 32 mitosis?
2. Which describes the activities of a cell that . f‘nﬁ: S »
include cellular growth and cell division? ¢. | incrphase
d._| metaphase G2
e . G1
A cellcycle 20, Mitosis M
CORRECT Q2. | When a cell is not actively dividing, it is in what phase?
T O i duphcate s Bz - o oo e During which stage of
320 chromatin 2.0 cytoplasm e | prophese
—~ o Cytop T toioohase the cell cycle does the

(P The timing and rate at which a cell divides is
coordinated by which complexes?

A cyclin/CDK combinations
B DNA replication
C nuclear division
D protein synthesis

A M stage
B G, stage
C S stage

D G, stage

cell duplicate its DNA?
A S

B Gl
C G2
D M



Second Trimester

« Itis a time of growth

« The fetal heartbeat can be
heard

« Hair usually forms, and
the eyes will open

« Itis capable of sucking its
thumb and can develop
hiccups.

« The survival rate of the
fetusis less if it is
delivered at the end of
this trimester (baby
cannot maintain a
constant body
temperature, respiratory
failure, no immunity
etc.).

Third Trimester

* A period of rapid growth rate

* The fetus will respond to external stimuli (music/ mother’s voice)

* Fat accumulates under the skin to provide insulation for the fetus once itis
born

* Rapid brain growth (250,000 cells form in the brain per minute, protein is
essential for this



20 16 Describe how the egg and sperm cells contain only one chromosome of each parent’'s chromosome pair
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17 Describe how the egg and sperm cells contain only one chromosome of each parent’'s chromosome pair | Figure5

| Chromatids

Chromatin and Chromosomes

« Chromatinis the relaxed form of
DNA.

 Chromosomes are condensed 75
structures that contain the DNA that is T

Metaphase

{

Nucleosome  © (&

visible during mitosis. chromosome
« They are passed from generation to
generation.
«  Eukaryotic DNA is organized into
chromosomes. ber

 The phosphate groups in DNA create a A chromatidis one of the two
negative charge, which attracts the DN 3.+ 1 halves of a

to the positively charged histone  promosome that has been

proteins and forms a nucleosoms replicated in preparation for
« Thenucleosomes group togetherinto cell division. The two “sister”

chromatin fibers, which supercoilto = chromatids are joined at a

make up the chromosome. constricted region of the
chromosome called

the centromere.

Figures C

Single chromosome

Centromere

Duplicated chromosome

Interphase
—_—

Centromere

Chromatid Chromatid




5) Fill in the blanks using the available answer choices,

Match each of the following definitions with its term. O Chromatin
Definition Vocabulary term O Sister chromatid
; . O Homologous chromsome
:;peat-ng subunits of fibers which consist of DNA coiled around Correct Answer 0%.
SONes | | What is the image below?
Relaed form of DNA nucleosomes
. chromatin J
Condensed structures of ONA that e visble duing mitosis | C11FOMOSOMeS
n. Chromosome
b. Chromatd
74) A __ is the DNA-containing structure that carries genetic material from one generation to C. Centromere
another, d. Centriole
O chromatin Q3.
O chromosome Where does a cell contain it's genetic material?
g
QO sister chromatid
O homologous chromosome a. | cytoskeleton
b. nucleolus
C. golgi apparatus
d. nucleus
- 3,
77) What is the cell structure that joins two sister chromatids? 6) Chromatin fiber is made up of nucleosomes, which are made up of __ wrapped around
O centriole DOOcHke proteing called . . 4.
QP O DNA; chromosomes Which number
O spindle apparatus 8 w:hiﬂm represents chromatids?
istones;

O equator

——

75) __Is a relaxed form of DNA in the nucleus of a cell.

o Chromosome

The figure below illustrates
the genetic material inside
the nucleus. Which of the
following number
represents the
nucleosome?

S WN =

0 histones. chromosomes

1

2
3
4




1) Mika has learned that his aunt is pregnant with her first child. His aunt is taking a
course about pregnancy and reading books on the topic to become knowledgeable

about the development of the baby. About once a week, Mika’s aunt comes over for
dinner, and his family discusses how the fetus is developing inside the uterus. During

her pregnancy term, which would Mika’s aunt include in her dinner conversations?
(O Her doctor told her that she could drink alcohol during the first trimester.
(O The baby’s heartbeat can be heard without a stethoscope after 24 weeks.

(O She feels the first kicks of the baby at week 21, during the second trimester.
(O The fetus’ lungs and heart begin to develop during the third trimester.

Q: Which number Q: Which number
below the picture below the picture

representsfetus representsfetus 4
9-10 weeks? weeks?

1?2?3?4 1325354

Q: Which number below the picture
represents fetus 12 weeks?

1,2,3,4

41) Which occurs during the third trimester?

(O rapid lung development
(O rapid brain development
() formation of facial expressions
() formation of fingerprints

Which of the following events
in embryonic development
occurs during the third
trimester?

A  All tissues begin to
develop

B Formation of nerve cells
in the brain

C Formation of facial
expressions

D Formation of fingerprints

40) Which first occurs during the second trimester?

() arm movement
() response to outside sounds

O toe wiggling
() development of hiccuping

5. When can a pregnant woman first feel the movements
of her fetus?

2, inthe first trimester 2., inthe third trimester

B inthe second trimester 2% inthe last month only
CORRECT




18 Recall that meiosis, a specialized type of cell division in sexual reproduction

Figure18
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Crossing over is a process during
which chromosomal segments
are exchanged between a pair of
homologous chromosomes.

| /?

N

S

o IntErphaSE

- Chromosomes replicate.
- Chromatin condenses.

f
| T = = ==

@ mMetaphase 1l

- Centromeres of

randomly at the

b

N TN\ P S \
\ ~J . NS NS
— . -u.'?_ _______,-r"'

9 Anaphase Il
- Centromeres split.
- Sister chromatids
separate and move to
opposite poles.

24 Prnphase i

MEIOSIS I

chromosomes line up

MEIOSIS |

Centrioles

(e 4\1‘5&\:_ --

\IV

9 Metaphase l
- Chromosome
centromeres attach to
spindle fibers.
- Homologous chromo-
somes line up at the
equator.

= Pairing of homologous
chromosomes occurs, each
chromosome consists of two
chromatids.

- Crossing over produces
exchange of genetic
information.

- The nuclear envelope breaks
down.

= Spindles form.

=
e _
N\~ =
N y

HH""‘-\H-\.

\ H‘“ﬁ-,,_ S ~ 9 .-*’_,_ A T | _._"::;_--"
Equator .

9 Prophase |l
- Chromosomes condense.
= Spindles form in each new
cell.
= Spindle fibers attach to
chromosomes.

equator of each cell.

© tciophase 11
= Four nuclei form around
chromosomes.
- Spindles break down.
= Cells divide.

Equator

0 Anaphase 1

)
N

S _ Telophase |

@ '®

@ Prnducts

2\ 7\

\VA V.
Y

- Homologous
chromosomes
separate and
move to

opposite poles
of the cell.
e
v V v
n N N
_ﬁ__

« The spindles break
down.

« Chromosomes uncoil
and form two nuclei.

- The cell divides.

FOD

+ Four cells have formed.

« Each nucleus contains a
haploid number of
chromosomes,







24) Which of the following statements characterize meiosis II? Select all that apply.
3. Which does not occur during telophase I1? [ Sister chromatids line up at the cell equator.

[0 The chromosome number is reduced from 2n to n.
A’ Chromosomes 25K spindles break down. O Crossing over can occur during synapsis.
condense. [0 Homologous chromosomes line up at the cell equator.
CORRECT [0 Sister chromatids are pulled apart at the centromeres.
[0 Four nuclei start to form around the chromosomes.
JAK Four nuclei form Ja, Cells divide. [0 Each chromosome consists of two sister chromatids.
around ) The chromosome number remains the same from n to n.

chromosomes.

48) Which event occurs during meiosis Il but not during meiosis I?
O haploid number of chromosomes line the equator
O cytokinesis occurs after the final phase
O sister chromatids are pulled to opposite poles
O spindle apparatus forms inside the cell

35) Fill in the blanks using the available answer choices.

Meilosis produces genetic variation in { -
= (Blank1)



Q13.
In a cell undergoing meiosis, during which stage do the sister chromatids separate from each other?
a. | Anaphase |
b. | Anaphase I
C. Telophase |
d. | Telophase Il

Use the diagram below to answer Q2 and Q3.

Q2. - %

What types of cells might these be?

Q: ‘Nhich is the fo]]owing menﬁon Duri b f » . Which stage of meiosis is illustrated above?
s 2a9D uring which stage of sex cell formation does —
to Meiosis: the number of chromosomes decrease from - g:zs:z:z :[
diploid (2n) to haploid (n)? . Metaphase ]

One division occurs during. A prophase | 4o [ aetaphose 1
Occurs only in body cells. B anaphase | Q5.
Involved in gl‘OWth and repair C pn‘)phase I What is the next step for the chromosomes illustrated above?
Occurs on]y in reproducﬁve cells. D anaphase Il a. They will experience replication.

b. They will expernience fertilization. ) ) ) . }

C. Their number per cell will be halved. o :;rg:_tnpgf:r,“ taking place in the illustration

d. They will divide into sister chromatd. '

JTAVRTA
Q: Which number represented prophase I1 @ What term is used to describe pairs of Y\ -¥XX- ;{}
. . 9 ,— chromosomes having DNA segments, or genes,
in the picture: | | < e y o for the same traits?
% v N 5 gy ¢ A homologous : -
2 - - v -PRE B analogous -; f*‘”'":'t“i*‘;;
ropnase
1 2 3 4 C homozygous 6 You are given a sample of unknown hum| E,(ﬂfpm,,

4 D parallel cells to examine. Analysis of their nuclei | p rosing over
6 reveals that each cell contains 23 chromosomes:

A ova
B skin cells
C liver cells

D white blood cells




of tissues

Cytokinesis

Towards the end of mitosis, the cell begins
cytokinesis by which a cell’s cytoplasm w

divides, resulting in two cells with
identical nuclel.

*  During cytokinesis in animal cells,

microfilaments constrict/pinch off to form

two cells.(cleavage furrow)

Describe the cell cycle in plants and animals, and explain the importance of mitosis for the growth of cells and repair

Figure 10 Left: :
the t L. Right: Plant

« In plant cells, instead of pinching in half, a
new structure called the cell plate forms

between the two daughter nuclei.
s

(P Telophase is accompanied by the division of
cytoplasm between two daughter cells. What is
this process called?

A prophase

B cytokinesis

C interphase

D synthesis phase

In what organism would you find cell division
being completed by cytokinesis, a process in
which a new plate forms between two daughter
nuclei?

A animal

B bacterium

C plant

D protist

. |

Cell plate

rA

Animal cell

Cleavage '| .

furrow N < :>

Contractile / | \l
® (@

Plant cell

Golgi vesicles




20 16 Describe how the egg and sperm cells contain only one chromosome of each parent’'s chromosome pair
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17 ‘ Describe how the egg and sperm cells contain only one chromosome of each parent's chromosome pair
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| Chromatids

Chromatin and Chromosomes

« Chromatinis the relaxed form of
DNA.

« Chromosomes are condensed Y B
structures that contain the DNA that is —T—

Metaphase

Nucleosome ‘*

visible during mitosts. chromosome
« They are passed from generation to
generation.
« Eukaryotic DNA is organized into
chromosomes. Sl

"'.I |
i
\;&? Histones \

« The phosphate groups in DNA create a A chromatid is one of the two
negative charge, which attracts the DN . 3.+ 11 alves of a

to the positively charged histone  }romosome that has been

proteins and forms a nucleosoms replicated in preparation for
« The nucleosomes group togetherinto cell division. The two “sister”

chromatin fibers, which supercoilto = chromatids are joined at a

make up the chromosome. constricted region of the
chromosome called

the centromere.

Figures C

Single chromosome

Cenlromere

Duplicated chromosome

Interphase
—_—

Centromere

Chromatid Chromatid




75) __Is a relaxed form of DNA in the nucleus of a cell.

5) Fill in the blanks using the available answer choices. O Chromosome
Match each of the following definitions with its term. | O Chromatin
Definition Vocabulary term O Sister chromatid
; - O Homologous chromsome
ﬁ;tp:nﬁg subunits of fibers which consist of DNA coiled around Correct Answer 0%, N . | |
. d hatis the image below” The figure below illustrates
Relaxed form of DNA nﬁdeost?mes the genetic material inside
; chroma i = the nucleus. Which of the
Condensed structures of DNA that are visible during mitosis CrOMOSOMEsS fol |owing number
represents the
n. Chromosome
b. | Chromatid nucleosome?
74) A __ is the DNA-containing structure that carries genetic material from one generation to ¢, | Centromere
another, d. Centnole
O chromatin 03, 1
O chromosome Where does a cell contain it's genetic matenial? 2
O sister chromatid 3
O homologous chromosome a. cytoskeleton
b. nucleolus 4
C. golgi apparatus
d. nucleus
- 3,
77) What is the cell structure that joins two sister chromatids? 6) Chromatin fiber is made up of nucleosomes, which are made up of __ wrapped around
O centriole e e e — Which number ‘2
O centromere O DR o g
O DNA: histones represents chromatids?

O spindle apparatus
O equator

——

O histones; DNA 1
(O histones; chromosomes

S WIN
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