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Bl10.3.1.01.118 Identify the main functions of the human reproductive system: to reproduce and continue -
. . gure 1 200
the existence of humans, to produce the next generations, and to produce egg and sperm cells
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The main function of the human reproductive system is to produce

offspring and ensure the survival of the species.

Core Functions

1- Gamete production: Creating sperm in males and eggs (ova) in

females.

2- Hormone secretion: Releasing testosterone, estrogen, and

progesterone to regulate development.

3- Fertilization: Enabling the fusion of male and female gametes.

4- Nurturing development: Sustaining a fetus during pregnancy

(female-specific function).

Male-Specific Functions

- Sperm production: Generating male gametes within the testes.

- Sperm transport: Delivering sperm into the female
reproductive tract.

Q1: Which of the following describes the primary overarching functions of

the human reproductive system?

A) To ensure the continuation of the human species, produce the next
generations, and generate egg and sperm cells.

B) To regulate the body's internal fluid balance, filter toxins, and maintain
core blood pressure.

C) To produce mechanical energy for movement and maintain physical
bone density.

D) To secrete digestive enzymes that facilitate nutrient breakdown and
absorption.

Q2: According to Figure, and the accompanying description, what is the

biological significance of the scrotum being positioned outside the main

body cavity?

A) It keeps the testes several degrees cooler than the average body
temperature of 37°C.

B) It allows the testes to maintain a temperature much higher than 37°C.

C) It directly connects the seminiferous tubules to the urinary bladder.

D) It prevents the vas deferens from looping over the bladder.

Q3: Looking at the detailed inset labeled "Seminiferous tubule" at the
bottom of the diagram, what crucial biological process takes place within
these microscopic structures?

A) The actual production and development of sperm cells.

B) The filtration of metabolic waste from the semen.

C) The synthesis of fluids that form the majority of semen volume.

D) The storage of fully mature, motile sperm before ejaculation.
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Q4: Trace the pathway of sperm delivery using the provided diagrams.

After sperm cells leave the epididymis, through which long duct must
they travel to eventually reach the urethra?

A) Vas deferens

B) Seminal vesicle

C) Scrotum

D) Prostate gland

Q5: Based on the provided anatomical diagram of the Male
Reproductive System, which structure is responsible for storing sperm
cells as they mature?

A) Epididymis

B) Bladder

C) Prostate gland

D) Seminal vesicle

Q6: A medical researcher is studying factors that affect fertility.

During an assessment, a patient is found to have a condition

where the testes fail to descend into the scrotum and instead

remain inside the abdominal body cavity.

Based on the provided textbook text, what is the most likely

consequence of this condition regarding sperm development?

A) Sperm development will be severely impaired because the
temperature inside the body cavity is too high.

B) Sperm production will increase significantly due to the
protective warmth of the internal organs.

C) Sperm will develop normally, but they will be unable to travel
through the vas deferens.

D) The prostate gland will completely stop secreting fluids
because of the abdominal location.
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BIO.3.1.01.118 Describe the structure of the sperm cell and the egg cell
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Sperm cells are the male reproductive cells.
The testes produce about 100—-200 million sperm cells every single day.

They need a nourishing fluid known as semen to survive long enough to fertilize an egg.

A sperm cell develops and travels through the body in the following order:

1.Seminiferous Tubules: Located inside the testes, this is where sperm cells are initially

produced and developed.

2.Epididymis: A structure sitting on top of each testis where sperm cells mature and are

stored.

3.Vas Deferens: A duct leading away from each testis. There are two vas deferens that

eventually join together.

4.Urethra: The final tube through which sperm (as part of semen) and urine leave the body

through the penis.

Figure 2

Components / Features

201

Contains the Acrosome (front tip) and the Nucleus.

The central connecting segment.

Consists of a Fibrous sheath of flagellum used for

movement (swimming).
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Q1: Based on the sperm cell structure, which of the
following correctly pairs a specific region of the cell with
its biological measurement or component?

A) Head containing the nucleus and acrosome.

B) Middle piece containing the fibrous sheath.

C) Tail responsible for genetic storage.

D) Acrosome containing the flagellum.

Q4: A lab report shows that a patient's semen has an extremely low concentration
of sugar (fructose), causing the sperm cells to rapidly run out of energy.

which specific glands contribute over half of the semen volume and secrete this
necessary sugar?

A) Prostate glands

B) Bulbourethral glands

C) Seminal vesicles

D) Seminiferous tubules

Q2: A fertility clinic analyzes a semen sample and
discovers that the sperm cells are completely immobile
(cannot swim), although they have normal heads and
normal genetic material.

Based on the structure of the sperm cell, a defect or

malformation in which specific part is most likely causing A Th 7ol vesicl d the epididvmi
this lack of motility? ) e seminal vesicles and the epididymis

A) The acrosome (B:) T:e pros.ta:ce gland alondI the bdull;)]ouretr(ljra]! glands
B) The tail (flagellum) ) The seminiferous tubules and the vas deferens
D) The nucleus and the acrosome

Q5: The sperm encounter acidic environments both inside the male urethra and
within the female reproductive tract.

Which structures contribute an alkaline solution to neutralize these hazardous
acidic conditions?

C) The nucleus
D) The seminiferous tubules

A6: What is the specific biological function of the epididymis?

Q3: what is the correct sequential pqthway that sperm cells A) ltis the site where sperm cells are initially produced at a rate of millions per
follow as they develop and make their way out of the male

day.
body? . _ o B) Itis the tube that directly carries both semen and urine outside the penis.
A) Epididymis - Urethra - Seminiferous tubules - Vas deferens C) Itisastructure located on top of each testis where sperm mature and are
B) Seminiferous tubules - Epididymis - Vas deferens - Urethra stored.
C) Vas deferens - Seminiferous tubules - Urethra - Epididymis D) It secretes an alkaline solution to protect sperm from acidic pathways.

D) Urethra - Vas deferens - Epididymis - Seminiferous tubules
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B10.3.1.01.058 Explain how hormones regulate the male reproductive system to include: testosterone

Figure 3

201
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Figure 3 The hypothalamus produces GnRH, which
travels to the pituitary gland and influences the rate of
LH and FSH production. LH and FSH are regulated by
negative feedback.

Male hormones

Testosterone (tes TAHS tuh rohn), a hormone which is
made in the testes, is necessary for the production of
sperm. It also influences the development of male
secondary sex characteristics that begin to appear at
puberty, the period of growth when sexual maturity is
reached. These characteristics include hair on the face
and chest, broader shoulders, increased muscle
development, and a deeper voice. Three hormones
influence testosterone production. Figure 3 indicates
that the hypothalamus produces gonadotropin-releas-
ing hormone (GnRH), which acts on the anterior
pituitary gland. GnRH stimulates the production of
follicle-stimulating hormone (FSH) and luteinizing
(LEW tee uh ni zing) 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.

Levels of the male hormones are regulated by a negative feedback system that 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 F5H is

decreased. When testosterone levels in the blood drop, the body responds by making

more LH and FSH.
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Q1: Which hormone is produced by the hypothalamus and directly stimulates
the anterior pituitary gland to release FSH and LH?

A) Testosterone

B) Estrogen

C) Gonadotropin-releasing hormone (GnRH)

D) Progesterone

Q2: Which hormone is synthesized in the testes and is primarily responsible for
the development of male secondary sex characteristics such as broader
shoulders and a deeper voice?

A) Luteinizing hormone (LH)

B) Follicle-stimulating hormone (FSH)

C) Gonadotropin-releasing hormone (GnRH)

D) Testosterone

Q3: From which specific area are FSH and LH released into the general
circulation?

A) Hypothalamus

B) Posterior pituitary

C) Anterior pituitary

D) Testes capillary bed

Q4: A patient clinical assessment reveals an abnormally high concentration of
testosterone circulating in the blood.
How will the negative feedback system respond to normalize these levels?

A) The hypothalamus and anterior pituitary will decrease the production of LH and FSH.

B) The hypothalamus will increase the production of GnRH to stimulate more
testosterone.

C) The anterior pituitary will increase the production of LH and decrease FSH.

D) The testes will automatically signal the posterior pituitary to release more
hormones.

Q5: What are the specific operational targets of Follicle-stimulating
hormone (FSH) and Luteinizing hormone (LH) once they travel
through the bloodstream to the testes?

A)
B)
C)

D)

FSH stimulates testosterone production, and LH promotes
sperm development.

FSH promotes sperm production, and LH stimulates
testosterone secretion.

FSH activates the hypothalamus, and LH activates the anterior
pituitary.

FSH induces broader shoulders, and LH deepens the voice.

Q6: What happens immediately within the regulatory loop when
testosterone levels in the human blood drop significantly below
normal?

A)
B)

C)

D)

The body shuts down the anterior pituitary gland entirely.
The production of GnRH is permanently halted by the
hypothalamus.

The body responds by making more LH and FSH to stimulate
production.

The testes immediately convert existing muscle proteins into
secondary sex traits.

Q7: Which of the following physical changes is classified as a male
secondary sex characteristic influenced by testosterone at puberty?

A)
B)
C)
D)

Decreased muscle development

Increased hair growth on the face and chest
Narrowing of the shoulders

Transition to a higher pitch voice



Coverage Of Biology G9 ADV T3 2025-2026 Mr. Ahmed Elhddad 0544557773
(BIO.3.1.01.118 Identify the structures and their functions of the female reproductive systems to include | 4 202
ovaries, uterus, vagina, and oviduct Gk

Female Reproductive System
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Q1: Which female reproductive structure is directly responsible
for producing egg cells and secreting the hormones estrogen
and progesterone?

A) Uterus
B) Oviduct
C) Ovary
D) Vagina

The female reproductive system is responsible for producing eggs (ova) and receiving sperm.
It also provides a suitable environment for fertilization of the egg and the development of the
embrya.

Gonads [ovaries): Each is about the size of an almond. They contaln egg cells
(immature ova). Every 28 days, one mature egg is released, and they also
produce female hormones |progesterone and estragen],

Ovaries

A tube connected to the uterus through which oggs are transported and Fallopian tubes

where fertilization takes place. [oviducts)

A muscular organ about the size of a fist whare the fetus develops until birth. UtE rus
The lower part of the uterus is a narrow opening that connects to the vagina, 5

which leads to the outside of the female body. Cervix

Q2: A patient is diagnosed with an anatomical blockage in both of her fallopian tubes
(oviducts), but her ovaries and uterus are confirmed to be completely healthy and
functional.

Which of the following biological processes will be directly prevented by this specific
condition?

A) The production of female sex hormones like progesterone.

B) The physical development of immature ova inside the follicles.

C) The fertilization of the egg cell by a sperm cell.

D) The final birth process through the narrow cervical opening.
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Q3: Based on the detailed inset diagram of the ovary, what structure is formed
immediately after the follicle ruptures and releases the mature egg?

A) Oviduct

B) Corpus luteum

C) Vagina

D) Cervix

Q4: Which structure undergoes structural expansion to provide a suitable
muscular environment where the human fetus develops until birth?
A) Uterus

B) Oviduct
C) Ovary
D) Cervix

Q5: What is the precise anatomical layout and function of the cervix within the

female reproductive system?

A) ltis atube connected to the ovaries where fertilization takes place.

B) Itisthe upper region of the oviduct that catches the released egg.

C) Itis a narrow opening at the lower part of the uterus that connects to the
vagina.

D) Itisthe main hormone-producing gland that regulates the 28-day cycle.

Q6: What is the correct biological term used to describe the immature egg cells
contained within the almond-sized ovaries from birth?
A) Corpus luteum

B) Ova
C) Sperm
D) Zygotes
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5 BI0.3.1.01.058 Explain the major phases that take place during the menstrual cycle Table 1 204

Table 1 Menstrual Phases It is a set of processes that occur every month and help prepare the female body for

pregnancy.
F'“W phase | Follicular phase Luteal phase The menstrual cycle passes through 4 phases:

@ 1. Menstrual Phase

6-14 16-28 @ Occurs in the uterus

B A sharp decrease in estrogen and progesterone levels occurs.

This leads to the shedding of the uterine lining due to rupture of blood vessels.
Hormone levels & Components of menstrual blood: blood, mucus, tissue fluids, and cells from the
uterine lining.

Duration: Day 1 to Day 5 of the cycle.

el I 2. Follicular Phase

@ Occurs in the ovary

& Under the effect of FSH, follicles grow and develop, and only one follicle matures.

: - Low estrogen and progesterone at the beginning lead to increased secretion of FSH
Ovarian activity @ and LH.

Duration: Day 6 to Day 14.

() 3. Ovulation Phase

@ The egg is released from the follicle, surrounded by cells called the corona radiata.
o 24 iray Triggered by a rise in estrogen and LH levels.

Endometrium e i & Eaghl b e A% e Timing: Day 14.

Days 1-5

FSH
== LH

Estrogen
== Progesterone

@ 4. Luteal Phase

@ The follicle transforms into the corpus luteum

which secretes a high amount of progesterone and a small amount of estrogen.
B It maintains the uterine lining by inhibiting the secretion of both FSH and LH.
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Q1: Based on the cyclical changes, what is the primary
structural reason for the rapid degradation and shedding of
the endometrium observed during the Flow phase (Days 1-
5)?

A) A sudden surge in Luteinizing Hormone (LH) causing
localized tissue toxicity.

B) A sharp decline in both estrogen and progesterone levels
leading to the rupture of blood vessels.

C) The physical detachment of the mature follicle pushing
against the uterine wall.

D) An overproduction of Follicle-Stimulating Hormone (FSH)
that targets and degrades uterine cells.

Q2: A clinical researcher is evaluating a patient who is
experiencing difficulties becoming pregnant. Blood tests
reveal that the patient's anterior pituitary gland is
functioning normally and releasing FSH, but her ovaries fail

to produce sufficient levels of estrogen during the first half of

her cycle (Days 6-14).

what would be the direct downstream consequence of this
hormonal deficiency?

A) Progesterone levels will prematurely spike, causing
immediate shedding of the endometrium.

B) The corpus luteum will over-develop and cause early
ovulation on Day 10.

C) There will be no triggering rise in LH, preventing the release

of the egg from the mature follicle.
D) The follicle will transform directly into a corpus luteum
without growing.

Q3:The Luteal phase is characterized by the transformation of the ruptured follicle into the
corpus luteum.

What critical feedback mechanism does the corpus luteum exert to maintain the uterine
environment?

A) It secretes high levels of FSH to encourage a secondary follicle to grow simultaneously.

B) It secretes low levels of progesterone to stimulate the shedding of the uterine lining.

C) It secretes high amounts of progesterone and some estrogen to inhibit the secretion of FSH
and LH, preventing another ovulation.

D) It triggers an immediate spike in LH to cause the endometrium to thin down.

Q4: During the Follicular Phase (Days 6-14), changes occur concurrently in both the ovaries
and the uterus. What is happening to the Endometrium while follicles are growing and
developing under the influence of FSH in the Ovary?

A) The endometrium is shedding completely due to rising progesterone.

B) The thickness of the endometrium is gradually rebuilding and recovering.

C) The endometrium stops all cellular activity and enters a resting stage.

D) The endometrium becomes thinner and loses its blood vessels.

Q5: A student is reviewing the components of menstrual blood shed during the Menstrual
Phase (Days 1-5). Which of the following is NOT a typical component of menstrual fluid?
A) Mucus and tissue fluids

B) Cells from the uterine lining

C) Blood from ruptured vessels

D) Intact cells from the corpus luteum

Q6: If a spike in Estrogen and LH occurs successfully, at which precise day of the cycle is the
egg typically released from the follicle, and what is this specific structure surrounded by?
A) Day 5; surrounded by mucus fluid.

B) Day 14; surrounded by cells called the corona radiata.

C) Day 15; surrounded by cells called the corpus luteum.

D) Day 28; surrounded by endometrial tissue.
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BIO.3.1.03.026 Recognize the importance of acrosomes during fertilization

Fertilization

Figure 7 shows fertilization, the process of a sperm joining with an egg. Pertilization
usually oocurs in the upper portion of an ovidect near the ovary. In humans, both
sperm and eggs are haploid, and each normally has 23 chromosomes. Fertilization

brings these chromosomes together, restoring the dipleid number of 46 chromosomes.

Sperm enter the vaging when strong muscular contractions ejaculate semmen from Chae
male's penis during intercourse. Sperm can survive for 48 hotres in the female reproduoe-
tive tract, but an unfertilized epe can survive for only 24 hours. Fertilization can happen
if intercowrse ecocurs anyviime from a fes days before ovalation to a day after ovulation,
Oneerall, there is a relatively shert time when fertilization can oocur successfully. Heow-
eveT, it 15 important to remember that the length of the menstroal owele can vary and

|.|'.'L£|.J|I|.|I:'| can oocur at any tane

Tadl—
Middie 5 Head ﬂ ﬂ ﬂ aﬂﬁ;;uwrs
[ES i) = "“-..!] F
Muckeus ”?

£ Plasma

mombrans
Figure T Although marry speem ars
bo weakein the baerter that surre

@qa. ealy cne speom lertiliees an eg

111 els Fuses weh the e

Fusion ol sperm
ard egg nuche

Abowt 300 mallecm SpeTm are released into the vagina during miterooarse l.'.'n!:. seVETal
hundred of them will successfully reach the ege Many never make 11 out of the vagina,
somie are attacked by white blocd cells, and many simply die along the way, Unly one

sperm can fertilize an egg. but it takes several hundred o participate in the process

J:un nection | A single sperm cannot penetrate the plasma membrane of
a human egg. Motice in Figure 7, on the previows page, that the Bip of cach sperm is a
-.|_“\-|'|.1.|..lﬁ.i hrsosome called an acrosome, Al several hundred sperm bombard the egg,
the LMEVITIES imstde of the acrosopmes weaken fhe pl_'.-.m.- membrane of the CRE Eviniu-
ally the plasma membrane becomes weak enough thal one sperm can penetrate the egg
Immediately, the egg forms a barrber to prevent other sperm from entering the naon-fer-
talizesd .

[sheps 1-4), BEartikeation it campglele shon

Figure 7 206

Q1: Look at the progressive steps 1 through 4 labeled in image.

What specific structural change must occur at the head of the sperm
cell between step 1 and step 3 to allow successful penetration?

A) The tail detaches and dissolves to provide extra metabolic energy for
the nucleus.

B) The acrosome releases digestive enzymes to weaken and break down
the outer layers of the egg.

C) The plasma membrane thickens to prevent other sperm from entering
the egg simultaneously.

D) The nucleus undergoes rapid mitotic division before passing through
the egg's plasma membrane.

Q2: A clinical fertility study evaluates a group of men who produce
active, highly motile sperm with perfectly functional tails and normal
haploid chromosome counts. However, laboratory testing reveals that
their sperm cells carry a genetic mutation causing severely
underdeveloped acrosomes. Which of the following is the most likely
outcome when these sperm encounter an egg?

A) The sperm will be unable to survive the 48-hour window inside the
female reproductive tract.

B) The sperm will navigate to the upper portion of the oviduct but will fail
to penetrate the outer protective barriers of the egg.

C) The sperm will successfully fuse with the egg nucleus but will restore a
triploid instead of a diploid number of chromosomes.

D) The sperm will prematurely stimulate the egg to divide without actual
fusion of genetic material.



Coverage Of Biology G9 ADV

13

2025-2026 Mr. Ahmed Elhddad 0544557773

Q3: Human sperm and eggs are specialized reproductive cells that
carry a haploid number of chromosomes.

What occurs at the exact moment fertilization is completed in the
upper portion of the oviduct?

A) The single sperm nucleus divides into two separate components
to double the maternal genes.

B) The egg sheds its outer layers to reduce its chromosome number
down to zero.

C) The haploid sperm nucleus fuses with the haploid egg nucleus,
successfully restoring the diploid count of 46 chromosomes.

D) Multiple sperm nuclei combine their genetic material together to
maximize genetic variation.

Q4: A couples' counselor is reviewing the biological timelines of
human gametes within the female reproductive tract. If a mature
egg is ovulated into the oviduct, what is the maximum survival
window available for this unfertilized egg compared to the survival
window of traveling sperm cells?

A) The unfertilized egg can survive for up to 48 hours, while sperm
can only survive for 24 hours.

B) Both the unfertilized egg and the sperm cells can survive for
exactly 24 hours.

C) The unfertilized egg can survive for only 24 hours, whereas
sperm cells can survive for up to 48 hours.

D) The unfertilized egg survives indefinitely until a sperm cell
releases its acrosomal enzymes.

Q5: Anatomy of a human sperm cell includes three primary regions: the
tail, the middle piece, and the head.

Which of the following correctly pairs a specific structural component
located within the sperm head to its precise biological function during
reproduction?

A) Middle piece; contains the 23 chromosomes needed to restore diploidy.
B) Acrosome; contains the enzymes necessary to penetrate the egg's
outer layers.

C) Tail; contains the nucleus that fuses directly with the egg plasma
membrane.

D) Nucleus; contains the mitochondria that drive muscular contractions in
the uterus.

Q6: While thousands of sperm cells may travel up the female
reproductive tract, only a single sperm cell ultimately fertilizes the egg.
What is the evolutionary significance of having a massive number of
sperm cells surround the outer layers of the egg simultaneously?

A) Many sperm are required to collectively release enough acrosomal
enzymes to weaken the tough protective barrier surrounding the egg.
B) Each sperm must donate its tail to build a bridge across the egg's
plasma membrane.

C) The egg requires multiple sperm nuclei to fuse at the same time to
activate its metabolic pathways.

D) A large crowd of sperm is needed to physically push the egg from the
ovary down into the lower uterus.
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7 BlD.3.1.03.026 Explain the major events that oceur during the first week after fertilization

Early Development

Figure 8 illustrates the first week of human development. The fertilized egg, which is
called a zvgote (Z1 gohtl, moves through the oviduct propelled by involuntary smooth
muscle contractions and by the cilia lining the oviduct. Around 30 hours after lertiliza-
tion, the zypote undergoes its first mitosis and cell division. Cell division continues, and
by the third day, the embryo leaves the oviduct and enters the uterus. At this point, the
embryo is described as a morula, a solid ball of cells. By the fifth day, the morula has
developed into a blastocyst, a hollow ball of cells. The bBlastocyst attaches to the endo-
metrium around the sixth day and is fully implanted by dav 10. Figure 8 shows that the
blastocyst is not completely hollow. Inside the blastocyst is a group of cells called the
inner cell mass. The inner cell mass eventually will become the embryo.

Inner cell mass of blastocyst
Fertilization F

Inner cell mass of blastocyst
divides 10 form identical teing

Figure B Left: During the firsl week of development. mamy changes occur as the pygole Irvels throwgh The
oviduic

Figure 8 207

1- The fertilized egg moves through the fallopian tube
due to smooth muscle contractions and the
movement of cilia lining the tube.

2- About 30 hours after fertilization, it undergoes
mitotic cell division, and cell divisions continue.

3- On the third day, the embryo enters the uterus and
is known as the morula (a solid ball of cells).

4- On the fifth day, the morula develops into a
blastocyst (a hollow ball of cells).

5- On the sixth day, it attaches to the uterine lining.

6- By the tenth day, implantation in the uterus is
complete.

The blastocyst contains a group of cells called the
inner cell mass, which develops into the embryo.
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Q1: At which specific structural point does the developing human organism
transition from being a solid ball of cells into a hollow ball of cells, and where is
this structural change physically located?

A) It transitions into a zygote while still inside the ovary.

B) It transitions into a morula at the moment it implants into the vagina.

C) It transitions into a blastocyst as it enters and moves within the uterus.

D) It transitions into an unfertilized egg near the cilia of the outer oviduct.

Q2: A patient experiencing an ectopic pregnancy is found to have an embryo
that successfully implanted into the inner wall of the oviduct rather than the
uterus. Pathological analysis shows that the tiny hair-like structures lining her
oviduct, alongside its smooth muscles, are non-functional due to a past
inflammatory condition.

Which mechanical process failed, directly leading to this medical emergency?
A) The inability of the ovaries to perform ovulation at Day 14.

B) The failure of mechanical propulsion required to move the zygote through the
oviduct toward the uterus.

C) The premature conversion of a blastocyst back into a single-celled zygote.

D) The complete lack of mitotic cell division during the first 30 hours.

Q3: What is the specific embryological significance of the inner cell mass found

inside the blastocyst, and what unique event is illustrated in the bottom sphere?

A) It produces the fluid that fills the empty spaces of the morula; the bottom
sphere shows it shrinking.

B) It eventually becomes the fetus itself; the bottom sphere shows the inner cell
mass dividing to form identical twins.

C) It transforms into the muscular wall of the maternal vagina; the bottom sphere

shows it self-destructing.
D) It functions to reject secondary sperm cells; the bottom sphere shows it
forming fraternal triplets.

Q4: Imagine tracking a single human zygote under a hypothetical timeline. At
approximately 30 hours post-fertilization, what primary cellular process
initiates the transformation of this single-celled zygote into a multicellular
embryo?

A) The cell undergoes meiosis to cut its genetic material in half.

B) The cell undergoes its first mitosis and cell division.

C) The cell stops growing and immediately sheds its plasma membrane.

D) The cell fuses with neighboring unfertilized eggs to increase in volume.

Q5: An embryo has successfully travelled through the oviduct and reached the
uterine cavity as a hollow ball of cells containing an inner cell mass. What
must occur around the sixth day for development to continue successfully,
and when is this specific process fully completed?

A) The morula must attach to the vagina around the sixth day and complete its
journey by day 14.

B) The blastocyst must attach to the endometrium around the sixth day and
become fully implanted by day 10.

C) The zygote must detach from the ovary around the sixth day and complete
its journey by day 30.

D) The inner cell mass must dissolve into tissue fluid on the sixth day and
complete its journey by day 8.

Which of the following outfines the cormmect chronological sequence of developmental stages and
milestone days that an embryo goes through during its first week of hife?
A) Blastocyst (Day 1) — Morula (Day 3)

— Zyqote (Day 5) — Cwvulation {Day 10)

B) Zygote (First 30 hours) + Attachment to

endometrium (Day &)

» Morula (Day 3) — Blastocyst (Day &)

-+ Morula (Day &)

C} Implantaticn (Day 1)

—+ Mitosis (Day 5) Zygote (Day 10)

D) Morula (First 30 hours) — Blastocyst (Day 3) — Zyvgote (Day &) — Owvulation (Day 7}




Coverage Of Biology G9 ADV

T3

2025-2026 Mr. Ahmed Elhddad 0544557773

B10.3.1.03.026 Discuss the roles of the placenta

Figure 10 209

Figure 10 Visualizing a Flacenta
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About two weeks after fertilization, chorionic villi begin to grow into the
uterine wall, along with which the placenta is formed.

The placenta supplies the embryo with nutrients and oxygen and
removes its waste products.

It consists of two layers: a fetal layer derived from the chorion that faces
the embryo, and a maternal layer formed from uterine tissues.

Its diameter is 15—-20 cm, its thickness is about 2.5 cm, and its mass is
about 0.45 kg.

It regulates the transfer of substances between the fetus and the mother
through the umbilical cord.

The placenta allows the exchange of:
*Nutrients

*Oxygen

*Waste products

*Carbon dioxide

between the mother and the fetus.

It also allows the passage of:

*Drugs

*Medications

*Antibodies

*HIV (if the mother is infected)

Do blood cells pass through the placenta?
X No, blood cells do not normally pass through the placenta.
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1. Which embryonic structure begins growing into the uterine wall
approximately two weeks after fertilization to form the placenta?
Amnion

Chorionic villi

C) Umbilical vein

D) Umbilical arteries

2. The placenta is a unique organ composed of tissues derived from
two different sources. What constitutes the maternal layer of the
placenta?

A) Tissues derived from the chorion

B) Tissues derived from the amnion

C) Tissues derived from the uterine wall

D) Tissues derived from the umbilical cord

3. During normal embryonic development, which of the following
substances passes from the fetus to the mother through the placenta?
A) Oxygen

B) Nutrients

C) Antibodies

D) Carbon dioxide

4. A pregnant woman is exposed to a viral pathogen. Which of the
following can actively or passively pass from the mother's blood to
the fetus across the placenta?

A) Red blood cells

B) White blood cells

C) Antibodies and HIV

D) Maternal platelets

A)
B)

5. What are the average dimensions and mass of a fully formed
human placenta?

A) Diameter: 5-10 cm, Thickness: 1 cm, Mass: 0.15 kg

B) Diameter: 15-20 cm, Thickness: 2.5 cm, Mass: 0.45 kg

C) Diameter: 30—35 cm, Thickness: 5 cm, Mass: 1.20 kg

D) Diameter: 40-45 cm, Thickness: 0.5 cm, Mass: 2.00 kg

6. Which statement accurately describes the movement of blood
cells across the placental barrier?

A) Fetal red blood cells constantly mix with maternal blood cells.

B) Blood cells do not normally pass through the placenta.

C) Only maternal red blood cells can cross into the fetal capillaries.
D) Waste products are carried by transferring whole red blood cells.
A clinical study analyzes the blood samples taken from an umbilical artery and
an umbilical vein right at the area of exchange in the placenta. The lab
technicians notice a significant difference in the concentration of metabolic
waste and gases between the two vessels.

Which of the following correctly identifies the physiological state of the blood
inside these vessels as it interfaces with the placenta?

A) The umbilical vein carries oxygen-depleted blood containing carbon
dioxide and wastes toward the placenta.

The umbilical arteries carry oxygen-rich blood and nutrients away
from the placenta to the fetus.

The umbilical arteries carry oxygen-depleted blood and metabolic
wastes from the fetus toward the area of exchange.

Both the umbilical vein and umbilical arteries carry identical
concentrations of oxygen because mixing occurs inside the
chorionic villi.

B)
C)

D)
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8 BIO.3.1.03.026 Summarize the development that sccurs during each trimester Figure 11 210
First trimester (months 1,2,and3):  Growth stage (second trimester): Third trimester:

% Formation of all tissues, organs,
and body systems begins.

% The embryo is most vulnerable to
the effects of alcohol and drugs.

% Birth defects may occur dueto
deficiencies in some nutrients.

4 wiogk E-& wopks 1-8 weeaks

% By the end of the 8th week, it is
referred to as a fetus.

% Body systems are formed by the
end of the first trimester,

% It can move its arms, fingers, and

. toes.
810 weeks 12 weeks % It shows some facial expressions.
Figure 11 The embryn develops indo & fetes during the first inmester of pregnancy
By the end of the (hind manth, the felus can make small movements 9 F1I'IEEI*|JI‘|H1ZS hEgin to fﬂl‘ﬁL

%+ The fetal heartbeat can be heard
between weeks 18-20.

+* The fetus is able to suck its thumb.
% It may experience hiccups.

** The mother feels its movements and

kicks.
% Hair forms and the eyes open.

“ By the end of this stage, it may be
able to survive outside the uterus
with medical intervention, but the
chance is low because it cannot
maintain a stable body temperature,
its lungs are not fully developed so it
cannot breathe properly, and its
immune system is not yet complete.

#* The fetus continues to grow
rapidly,

% Fat accumulates under the skin
to provide an insulating layer at
birth.

% Brain nerve cells form at a rate
of about 250,000 cells per

minute.

** It responds to sounds such as
its mother's voice and music.
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Q1: At what developmental milestone is the developing
human embryo first officially referred to as a fetus?

A) 4 weeks

B) 8 weeks

C) 12 weeks

D) 20 weeks

Q2: Which developmental event occurs exclusively during
the third trimester of pregnancy?

A) Fingerprints begin to form.

B) Hair forms and the eyes open.

C) Accumulation of insulating fat under the skin.

D) Formation of all tissues, organs, and body systems.

Q3: What is the specific rate of brain nerve cell formation
during the third trimester?

A) 50,000 cells per minute

B) 150,000 cells per minute

C) 250,000 cells per minute

D) 500,000 cells per minute

Q4: During which period of development is the embryo most

highly vulnerable to the damaging effects of alcohol and
drugs?

A) First trimester

B) Second trimester

C) Third trimester

D) Postnatal stage

Q5: Which physiological milestone can typically be detected by a doctor
between weeks 18 and 20 of gestation?

A) Formation of fingerprints

B) Rapid accumulation of subcutaneous fat

C) A fetal heartbeat that can be heard

D) Complete maturation of the lungs

Q6: What is a major physiological reason why a premature infant born at
the very end of the second trimester has a low chance of survival even with
medical intervention?

A) Brain nerve cells have not yet begun to form.

B) The embryo has not yet transformed into a fetus.

C) All major body organs and tissues completely fail to start their formation.
D) The lungs are not fully developed to allow proper breathing.

Q7: A pregnant woman experiences severe nutritional deficiencies during
the first two months of her pregnancy. Later in her pregnancy, during the
third trimester, she maintains an excellent, nutrient-rich diet. What is the
most likely biological outcome of this situation?

A) The fetus will easily recover because the third trimester is when all body
systems and organs first begin their formation.

B) Birth defects may still occur because major tissue, organ, and body system
formation began during the period of nutritional deficiency.

C) The fetus will not experience any risks because structural defects only
occur due to deficiencies in the final month of pregnancy.

D) Brain nerve cells will fail to form completely because they rely entirely on
nutrients stored during the first week of fertilization.
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BI0.3.1.03.026 Describe the techniques used to diagnose/detect medical conditions of a fetus Flgure 12 212
First: Ultrasound (sonography):
Ultrasound - Ultrasound is a method used to examine the fetus during pregnancy.
\ il - It works by sending sound waves that reflect off the fetus to produce images on
— a screen.

- It helps in checking fetal growth, position in the uterus, and determining its sex.

Second: Amniocentesis :

- Amniocentesis is performed during the second trimester of pregnancy.

- Itinvolves examining fetal cells through karyotyping or DNA analysis.

- ltis used to detect abnormal chromosome numbers, determine the sex of the
fetus, and measure enzyme levels associated with certain medical conditions.

Third: Chorionic villus sampling (CVS) :
- CVSis performed during the first trimester of pregnancy.

Amnioccentesis
Figure 12 In amniocentesis, fluid and cells lost from the - Itiinvolves analyzing fetal cells using karyotyping.

fedus are remaved fram the amnobic fluid and analyred

- Itis used to detect fetal abnormalities, but it carries a risk of miscarriage.

!:I.'\r.q.rlnmr Willus Sampling
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Q1: Which diagnostic technique relies entirely on high-frequency
sound waves reflecting off fetal tissues to generate real-time
structural images without extracting physical samples?

A) Ultrasound

B) Amniocentesis

C) Chorionic villus sampling

D) Karyotyping

Q2: During which specific period of pregnancy is Amniocentesis
typically performed to safely analyze fetal cells?

A) First trimester

B) Second trimester

C) Third trimester

D) Pre-implantation stage

Q3: Which diagnostic procedure is carried out during the first
trimester but is explicitly noted for carrying an inherent risk of
miscarriage?

A) Amniocentesis

B) Sonography

C) Chorionic villus sampling

D) Enzyme level tracking

Q4: What primary cellular analysis technique is used during both Amniocentesis

and Chorionic Villus Sampling to detect abnormal chromosome numbers?
A) Echocardiography

B) Karyotyping

C) Enzyme activity assay

D) Volumetric sonography

Q5: Which clinical observation can be accomplished using
ultrasound imaging but cannot be achieved by analyzing fetal cells
alone?

A) Measuring fetal enzyme levels

B) Detecting abnormal chromosome numbers

C) Determining exact structural position in the uterus

D) Performing deep DNA sequencing

Q6: What unique diagnostic capability does Amniocentesis possess
that is not shared by Chorionic Villus Sampling?

A) Measuring enzyme levels associated with medical conditions

B) Determining the biological sex of the fetus

C) Utilizing karyotyping for genetic checking

D) Providing non-invasive screening results

Q7: A medical team evaluates a high-risk pregnancy where a
metabolic enzyme disorder is strongly suspected, requiring a
precise biochemical test of fluid components. Concurrently, the
patient requires reassurance regarding the physical placement of
the fetus. Which combination of procedures satisfies all diagnostic
needs?

A) Chorionic Villus Sampling followed by immediate DNA sequencing
B) Ultrasound for positioning alongside Amniocentesis for enzyme
analysis

C) Amniocentesis alone during the first trimester of pregnancy

D) Ultrasound coupled with immediate Chorionic Villus Sampling to
evaluate fluid enzymes
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1. By the end of which week is the developing baby referred
to as a fetus?

A) End of the 6th week

B) End of the 8th week

C) End of the 12th week

D) End of the 20th week

2. During which trimester does the formation of all tissues,
organs, and body systems begin?

A) First trimester

B) Second trimester

C) Third trimester

D) After birth

3. Why is the embryo most vulnerable to the effects of alcohol
and drugs?

A) Because its immune system is complete

B) Because it is growing rapidly in the third trimester

C) Because tissues and organs are forming during this time

D) Because it can already breathe on its own

4. Which of the following can occur by the end of the first
trimester?

A) The fetus can survive outside the uterus

B) The heartbeat can be heard clearly

C) The fetus can move its arms, fingers, and toes

D) Fat accumulates under the skin

5. Between which weeks can the fetal heartbeat typically be heard?
A) Weeks 8-10

B) Weeks 12-14

C) Weeks 18-20

D) Weeks 25-28

6. Why is the chance of survival low if the fetus is born by the end of
the second trimester?

A) Because fingerprints have not yet formed

B) Because the mother cannot feel movements yet

C) Because the lungs are not fully developed and body temperature is
unstable

D) Because the brain stops forming nerve cells

7. What happens during the third trimester regarding brain
development?

A) Brain nerve cells form at a rate of about 250,000 cells per minute
B) The brain stops growing

C) The fetus begins to suck its thumb

D) The eyes remain closed until birth

8. What is the purpose of fat accumulating under the skin during the
third trimester?

A) To help the fetus move more easily

B) To provide an insulating layer at birth

C) To help the fetus hear sounds

D) To form fingerprints
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9. Which fetal testing method is performed during the first
trimester?

A) Amniocentesis

B) Ultrasound only

C) Chorionic villus sampling (CVS)

D) Karyotyping after birth

10. What is one risk associated with Chorionic Villus Sampling
(CVsS)?

A) It cannot detect abnormalities

B) It is only used to determine sex

C) It carries a risk of miscarriage

D) It must be done in the third trimester

11. Which method uses sound waves that reflect off the fetus to
produce images on a screen?

A) Amniocentesis

B) Chorionic villus sampling (CVS)

C) Ultrasound (sonography)

D) DNA sequencing

12. What can amniocentesis detect through karyotyping or DNA
analysis?

A) Only the sex of the fetus

B) Abnormal chromosome numbers and enzyme levels

C) The rate of brain cell formation

D) The mother’s blood type

13. During which trimester is amniocentesis typically
performed?

A) First trimester

B) Second trimester

C) Third trimester

D) After birth

14. Which of the following is mentioned as a development
that occurs during the second trimester?

A) Formation of all body systems

B) Fingerprints begin to form

C) The fetus can suck its thumb and may experience hiccups
D) Fat accumulates under the skin

15. Why can many fetal abnormalities be diagnosed before
birth?

A) Because all abnormalities are visible from the first month
B) Because early diagnosis increases chances of appropriate
medical treatment and quality of life

C) Because the fetus can communicate its condition

D) Because abnormalities only appear in the third trimester
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BlI0.3.1.03.033 Explain the effect of surface area to volume ratio on the function of the cell, to include

calculations Flgure 1 734

a1 1 s ¢ e s - The surface area-to-volume (SA:V) ratio dictates a cell's
: e inly o ' = ability to survive. Cells rely on their outer membrane to
import nutrients and expel wastes.
| o - Because volume grows faster than surface area as a cell
Q ﬁ' /” expands, larger cells suffer from a lower SA:V ratio, leading
- : to starvation and toxic waste accumulation.
- To maintain healthy metabolic function, cells must either
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Which statement correctly analyzes the relationship between the physical growth shown and the calculated transport

efficiency?

A) The 1 um cube represents the least efficient cell because its small volume limits the amount of cytoplasm available for vital

chemical reactions. |
B) The 2 um cube has a ratio of 3:1, making it twice as efficient at expelling metabolic wastes as the smallest 1 um model. i S
C) The 4 um cube has the lowest surface area to volume ratio, illustrating why large cells must divide to maintain efficient |
exchange across the plasma membrane.

D) The structural shift from the first cube to the third cube proves that surface area grows at an identical rate to internal
volume.
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Q1: What mathematical change occurs to the surface area to
volume ratio as a cell increases in size?

A) It increases proportionally.

B) It remains constant.

C) It decreases.

D) It doubles with every micrometer of growth.

Q2: What is the surface area to volume ratio of a cubic cell
with a side length of 1 um?

A) 1:1

B) 3:1

C) 3:2

D) 6:1

Q3: As a cell grows, which mathematical dimension increases
much more rapidly than the other?

A) Surface area increases faster than volume.

B) Volume increases faster than surface area.

C) Both dimensions increase at identical geometric rates.

D) Uterine dimensions increase faster than volume.

Q4: What primary physiological challenge does a cell face if
its volume becomes too large relative to its surface area?
A) DNA replication halts entirely.

B) It experiences difficulty supplying nutrients and expelling
enough waste products.

C) The nucleus starts to shrink and disappears.

D) Cellular respiration speeds up beyond control.

Q5: Why does remaining small allow cells to sustain themselves much

more easily?

A) Small cells contain multiple nuclei to manage waste.

B) Small cells have a higher ratio of surface area to volume for efficient

transport.

C) Small cells do not require any nutrients from the outside

environment.

D) Small cells have a thicker plasma membrane that stops diffusion.

Q6: A spherical cell expands its structural boundaries during an

intense growth phase, causing its total volume to jump from 1 um3 to

8 um3.

If the cell does not divide or modify its shape, what is the most direct

consequence on its internal transport mechanisms?

A) The rate of diffusion through the membrane will automatically
speed up to compensate for the large volume.

B) Waste products will begin to accumulate inside because the cell
membrane surface area is now insufficient to support the large
volumetric demands.

C) The cell will require less energy because a larger volume naturally
stores more nutrients without needing external supply.

D) Metabolic reactions will completely stop because enzymes can only
function in cells with a side length of exactly 1 um.
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B10.3.1.03.024 Describe the events that occur duning each of the stages of the cell cycle (interphase

{mitosis and cytokinesis

Interphase
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Which subztage of interphase s characterized by the rephcation of cellular DMA in preparation for
drvision?

A)Gap ()
B) Synthesis (S)
C) Gap 2 ()
D) Mitosis (M)

Nhat protein structure necessary for the division of the nucleus is synthesized during the Gap 2 ((s)
tage of interphase?

&) Cohesin proteins

| P
=) Microtubules

) Kinetochaores
I 2 Cleavage furrows

During which specific phase of mitass do the sister chromatids separate and get pulled owand
opposite poles of the cedl?

A) Praphase
B} Metaphase
C] Anaphase
D) Tedophase

Which mitotic phase involves the condensation of chromosomes, breakdown of the nuclear
envelope, and disappearance of the nucleclus?

Al Prophase
B) Prometaphase
C) Metaphase

D) Telophase

Howy does cytokinesis differ fundamentally between animal cells and plant cells?

A) Animal cells form a cell plate, while plant cells form a cleavage furrow.

B} Animal cells utilize a cleavage furrow to separate cells, while plant cells develop a cell plate,
C) Animal cells divide the cytoplasm during prophase, while plant cells divide during anaphase.
D) Plant cells completely skip cytokinesis and retain a single large nucleus.

What is the primary characteristic of cells, such as mature muscle and nerve cells, regarding the cell
cycle?

A) They continuously repeat the S phase without dividing.
B) They exit the cell cycle at the (G stage and do not divide again.

C) They spend most of their existence in the mitotic anaphase stage.

D) They lack a nuclear envelope during their entire life cycle.

A laboratory researcher treats a culture of rapidly dividing human epithelial cells with a chemical
agent that completely blocks the breakdown of cohesin proteins binding sister chromatids together.
If these cells are allowed to cycle through interphase normally and enter mitosis, at which specific
stage will the mitotic progression be permanently halted?

A) Prometaphase, because chromosomes will fail to attach to the spindle fibers.

B) Metaphase, because chromosomes will align at the plate but the chromatids cannot
separate into independent chromosomes.

C) Anaphase, because sister chromatids will have already reached opposite poles.

D) Telophase, because the nuclear envelope requires broken cohesin to reform around sets of
chromosomes.
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BI0.3.1.03.036 Sketch the specific events that occur within each stage of mitosis and cytokinesis Figure & 228

Figrue 8. WU Eing thie Ly Lych Q1: Which of the following events characterizes the prophase stage of

The call oycla bhegns with imerphase. Mitosis followes, Securring |0 four slages—prophass

melaphiases, aeuhphissa and elaphiass Mibose g Wollowsd by Cytokinecs then e Ol Cwesle mitOSiS?
repeats with aach naw coll
e ey L TR L A) Chromosomes align perfectly along the equator of the cell.

-

Pland oells: Cell plabe foems
drendng daugivies Celis Cytoplosm g
Anirnal cellE: Cleavape f

furrow fonmve ot o0 uasosr of

T B) The nuclear membrane disintegrates and the nucleolus disappears.

b vl £l it C) Microtubules shorten, pulling sister chromatids to opposite poles.
i e D) A cell plate begins to form dividing the two daughter cells.

Q2: What primary event takes place during the interphase stage of
the cell cycle?
A) The spindle apparatus attaches to the centromeres of sister

celll pnd pEeches invseand
Lt el divaddes I e

b = chromatids.
Iuclecius
g B) Chromosomes reach the poles of the cell and decondense.
S Prophase \;y h C) The cell grows, carries out normal metabolic processes, and
ey i e ke i mionm \a i 1 replicates its DNA.
o codl = Py Sux disagpanrs A [ . . ..
- Muclear emeiope mekorms - Chromosanses candense =W, D) The cytoplasm pinches inward at the equator to divide the
= Pucliosolus reappoears w S e R N Begins L : ? o
= Clheamosomes deoomi e 15 Ao Babaasar ThE paiey . : Cytoplasm .
Q3: During which stage of mitosis do sister chromatids separate and
____ = move toward opposite poles of the cell?
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' — — '._ en :-m...ul{.- ! A) Meta phase 051 455 7773
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= = ' i
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Q4: A primary difference between cytokinesis in plant cells and
animal cells is that:

A)
B)
C)

D)

Q5:

A)
B)
C)

D)

Qe6:

Plant cells form a cleavage furrow, whereas animal cells form a
cell plate.

Animal cells form a cleavage furrow that pinches inward,
whereas plant cells form a rigid cell plate.

Plant cells undergo cytokinesis during prophase, while animal
cells undergo it during metaphase.

Animal cells replicate their DNA during cytokinesis, while plant
cells do not.

Which structural rearrangement occurs during telophase?
Chromosomes condense and become visible under a light
microscope.

Homologous chromosomes cross over to exchange genetic
material.

The nuclear envelope reforms around the chromosomes at each
pole, and the nucleolus reappears.

Spindle fibers contract and pull sister chromatids to the center
line.

What is the specific role of the spindle apparatus during

metaphase?

A)
B)
C)

D)

Replicating the DNA strands before the cell splits.

Rebuilding the plasma membrane at the end of the cell cycle.
Attaching to the chromosomes and aligning them precisely along
the cell equator.

Synthesizing the proteins needed to form a plant cell plate.

Q7: A research scientist treats a culture of rapidly dividing human skin cells with

a chemical agent that completely inhibits the shortening of microtubules. When

analyzing the treated cells under a microscope several hours later, at which

stage of the cell cycle will the majority of the cells be arrested?

A) Prophase

B) Metaphase

C) Anaphase

D) Telophase

Q8: A cell culture is exposed to a chemical inhibitor during the G2 phase of

interphase that completely prevents the duplication of centrosomes (spindle

poles). If this cell is allowed to transition into mitosis, what will be the most

direct consequence on the mitotic structures?

A) The DNA will fail to decondense during telophase.

B) The sister chromatids will replicate a second time.

C) The spindle apparatus will fail to form correctly between two distinct poles.

D) The cell plate will immediately form at the beginning of prophase.

Q9: A mutation in a specific plant cell line prevents the formation and fusion of

Golgi-derived vesicles at the equator during the final stages of nuclear division.

How will the outcome of this mutation differ from a similar failure of cytokinesis

in an animal cell?

A) The plant cell will fail to form a cleavage furrow, while the animal cell will
successfully divide using a cell plate.

B) The plant cell will fail to build a dividing cell plate, whereas the animal cell
would fail to form a cleavage furrow.

C) The plant cell will remain stuck in interphase, while the animal cell will
immediately enter anaphase.

D) The plant cell will eliminate its cell wall, whereas the animal cell will develop
a rigid outer covering.
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14 BID.3.1.03.036 Describe the specific events that occur within each stage of mitosis and cytokinesis Figure 10 230
Cytokinesis Q1: Which structure is responsible for constricting and pinching the
Teward the end of mitosis, the cell begins eytokinesis (si toh kih NEE sis) by which a cytoplasm during CVtOkiﬂESiS in animal cells?
cell’s cvtoplasm dovides. This resudts im b cells with wentical nucla. Inanimal cells
cviokinesis is accomplished by using microfilaments (o constrict, or pinch, the oylo- A) Ce“ pla'te
plasen, as shovwn in Figure 10, The area where constriction oocurs is called the furmow, B) M ICrOfI |a ments
Plant cells have a rigid cell wall. Instead of pinching in half, a new structure called a cell C) R|g|d cell wall
plate Forms between the we daughier nucled, Cell walls then form on either side of the . .
rell rlE.1l-.' Onee this newe wall ix rﬂ-!'l'l'!'l'i'h'_ there are ban !:c'r'.q".'irnll:r identical cells, D) GOlgl VESICIeS

e e I— Q2: What is the area called where the constriction occurs during animal cell
l . i division?
o F %
. 3 Cell nlalf; - “_._ ’ A) Furrow
. Y a- B) Cell plate
C) Equator

D) Spindle pole

. Q3: Why can plant cells not split down the middle by pinching inward like
g 5 — animal cells?

e e A) They lack genetically identical nuclei.

I two coils apart. Rigit: Plant cells build a ool plabe that divides the ced into the two daughier cul B) They do not contain microfilaments in their cytoplasm.

C) They possess a rigid cell wall that prevents constriction.

D) Their cytoplasm divides completely during prophase.

Q4: What new structure must form between the two daughter nuclei in a
plant cell before the cell walls are built?

A) A furrow

B) A cell plate

C) A spindle fiber

D) A centromere

wirs ks

aagne
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Q5: What is the immediate result of a successfully completed cytokinesis
stage?

A) Two cells with completely different genetic material.

B) A single cell with two separate nuclei trapped inside.

C) Two distinct cells with genetically identical nuclei.

D) Disintegration of the original cellular plasma membrane.

Q6: A mutation in a strain of cultured animal cells completely destroys the
functionality of cytoplasmic microfilaments right after telophase completes.
What cellular anomaly will a scientist observe when inspecting these mutated
cells?

A) The cells will contain a single nucleus but will be completely missing a plasma
membrane.

B) The cells will successfully build a cell plate instead of using a cleavage furrow.
C) The cells will become multinucleated because the nuclei divided but the
cytoplasm failed to split.

D) The cells will immediately revert to the prophase stage to rebuild their

chromosomes.
Q7: Consider the two distinct cellular mechanisms shown in Figure 10.Ifan |~ "= . ™ oy .
experimental chemical blocks vesicle transportation to the equator, which B s . ] e 1H
cellular process shown in the visual figures will be completely halted, and in g" g st M
which cell type? s h"”‘-’ﬁ" g ' .
A) Furrow formation on the left; animal cells. o T AN NG A
B) Cell plate formation on the right; plant cells. F‘ - *.!" !
- e T -

C) Nuclear disintegration on the left; animal cells.
D) Chromosome condensation on the right; plant cells. : % Mg
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cyclin-dependent kinases ([CDKs)

BI0.3.1.03.037 Describe the role of checkpoints in regulating the cell cycle, to include cyclin proteins and

Figure 11 231

Quality control checkpoints The cell eycle has built-in checkpoints that monitor the
cycle and can stop it if something goes wrong, For example, a checkpoint near the end
of the G, stage monitors for DNA damage and can stop the cycle before it enters the 5
stage of interphase. There are other guality control checkpoints during the 5 stage and
after DNA replication in the G_ stage. Spindle checkpoints also have been identified in
mitosis, I a tailure of the lendlL' fibers is detected, the cvele can be stopped before
cylokinesis, Figure 11 shows the location of key checkpoints in the cell cycle

Has all DNA

- a7
Is the DNA baen raplicated?

replicating ~i
correctly? Ry
Yes.

Are chromosomas
properly attached
! to spindies?
15 the DMNA Yoo
damaged?

Mo,

Figure 11 Signaling molecules made of a cyclin bound 10 a COK kick off the cell cycle and drive it through
mitasks. Chckpadnis manitor the cell cycle far ermars and can slop the oycle f an emor accurs

- Checkpoints act as quality control inspectors that ensure the cell
cycle halts if conditions are unfavorable or DNA is damaged.

- They prevent the division of compromised or mutated cells.

- The cell cycle is driven forward by the interaction of two main
groups of proteins:

Cyclins: Regulatory proteins whose levels fluctuate throughout the

cell cycle.

Cyclin-Dependent Kinases (CDKs): Enzymes that remain at a

constant concentration but are inactive on their own.

1. The G1 Checkpoint (Restriction Point)

- Occurs near the end of the G1 phase.

- Checks for cell size, nutrients, growth factors, and DNA damage.

2. The G2 Checkpoint

- Occurs at the transition from the G2 phase to the M phase.

- Checks for DNA replication completeness and DNA damage.

3. The M Checkpoint (Spindle Checkpoint)

- Occurs during metaphase of mitosis.

- Checks that all sister chromatids are correctly attached to spindle
microtubules.
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Guestion 1

Wihat is the primary role of the quality comtrol checkpaoints throughout the call cycie?

A) Synthesizing phospholipids to expand the plasma membrane surface area.

B} Moritoring the cycle for specific caliular errors and halting progression if something goes woondg.
L} Forcing the cell to immediately skip interphase and enter active division.

[ Duplicating the nucheolus t© ensure rapid protein synthesis during mitcsis.

Question 2

Which specific cellular issue is monitored near the end of the (7} stage of interphasa?
A) The complete alignment of chromosomes down the equator line.

B) The total volume of the plant cell plate structure.

C) The presence of DNA damage before entering the synthesis stage.

D) The premature separation of sister chromatids during anaphase,

Guestion 3

Wihat molecular combination forms the signaling molecules that actively drive the cell cycie throuwgh
itz varicus stages?

A) Golg vesicles Bound Bightly to microbubule microféaments.

B} A cychn protein bound to a cydin-depancent kinass {ZDKL

C) Riposomal RMA subienits linked to plasma membrana receptor channels,

0) Active centromeres linked directly to carbohydrate celular walls.

Question 4

A checkpoint during the (7 stage of interphase is biologically responsible for confirming which
ayent?

Al The physica! disimtegration of the nuclear membrane.

B) The successful and complete rephcation of all genetic DNA.

) The alignment of centricles at a single cellular pole.

D) The physical pinching of the cytoplasm via microfilaments.

Question 5

What is the primary target monitored at the spindle checkpoint during mitosis (A stage)?
A) Whether the original cell wall has dissolved completely.

B) Whether the metabolic growth rate has doubled inside the nucleolus.

C) Whether chromosomes are properly attached to the spindle fibers.

) Whether the Golgi apparatus has synthesized enough dividing vesicles.

Question &

If & serious failure of the spindle fibers is successfully detected during mitosis. what immediate
action can the checkpoint take?

A) The cycle can be stopped before the cell undergoes cytokinesis.

B} The cell will immediately duplicate its genomic material a second time.

C) The cell wall will instantly expand to form a defensive outer layer.

O) The chromosomes will be forced to decondense back into interphase layout.

Duestion 7

An experimantal cancer drug introduces a mutated, hyperactive version of a specific Cyclin-
Dependent Kinase (CDK) into a healthy cell line. This mutated COKE remains continuously active and
signals constantly, regardiess of whether it is bound to a cyclin protein or whether DNA damage is
present. What is the most likely long-term consaquence of this molecular afteration on the cell line?
A) The cells will arrest parmanently in the (; phase and undergo immediate cellular death.

B) The cell cycle will proceed unchecked and rapidly divide without repairing critical errors,
potentially leading to tumor formation.

C) The cells will transform into plant-like structures by developing a rigid cuter cell wall.

) The spindle apparatus will completaly lose its ability to attach to any Centramenas,

An environment contains a chemical toxin that specifically inhibits the execution of Checkpaoint 2
while leaving Checkpoint 1 and Checkpaoint 3 fully functional. If a cell sustains massive replication

errars during the S stage, how will this cycle respond to the damage?

A) The cell will be safely halted right at the end of the (| stage before any synthesis occurs,

B) The cell will fail to hait at the (3 stage, allowing damaged and incompletely replicated DNA to
transition directlhy into mitosis.

C} The spindie checkpoint will immediately fix the sequence mutations on the chromosomas during

prophase.
D) The cell will instantly trigger cytokinesis to bypass nuclear division entirely.
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16 B10.3.1.03.032 Infer the difference in the rates of cell division between cancerous and non-cancerous cells Figure 12 232

Abnormal cell cycle: cancer
When cells 30 not respond to the normal eoll eyele control mechaniams, a condition - The primary difference between cancerous and non-

called cancer can result. Cancer &5 He uncontoolled HI‘II“’“I and division of cells—a . .. .

Salli T o ot dathons of e el ook, cancerous cells is that healthy cells divide strictly when

When unchecked, cancer cells can kill an instructed by the body, whereas cancer cells multiply

organism by crovwding ool normal cells, .

resulting in the loss of Hssue function, Uncontronably due to DNA mutations.

aneer cells spend less Hme inm ase . . . .. .

: kS : e - Normal cells have built-in stop signals, limited life spans, and
obey density-dependent inhibition, while cancer cells
exhibit replicative immortality and ignore these limits.

than do normal cells, which means cancer
cells grow and divide unrestrained as long
as they are supplied with essential nubrients.
Figure 12 shows how cancer cells can
intrude on neormeal coils,

Causes of cancer Cancer does not just " " Singniication unadale

OECHT in a weak A RIS In fact, cancer Figure 12 Lancer cells olfen hivve @n abnoinsl sregular shape s

occurs in many healthy, active, and young compared i narmal calis In this mage samse cancer celfs arg y "l"?-:'?, Lik CANCER CELLS
organisms. The changes that occur in the eniering vessets, which might carry them bo anctier part of the bady

: o This &5 ore wity cancer can spread from ane bady part 1o anather
regulation of cell growth and division of ' . - PR

cancer cells are due o mutations or changes :
in the segments of DMNA Lhat contral the production of proteins, including proteing thal Retatively large cylopiasmic vokume
regulate the cell cycle. Often, the genetic change or damage that occurs is repaired, But if

the repair systems fal, cancer can result, Yarious environmental factors can affect the

Small, uniformly shaped ruckel Large, variable shaped nuchel

Relatively small cyloplasmic volume

occurrenoe of cancer oclls. Substances and agents that are known (o Catise cancer are ECHSENR B DR W SuN M ARG T 0
called carcinogens (kar SIHnuh unz) Calls amangad inlo discrete lissues Disorganized arrangement of calls
May possess differentiated cell sruciures Loss of normal specialised Tealures
Mormal presenistion of cell surface markens Elevaled expression of cerain cell markers
Lower lpwals of dnading cells Large number of dividing cedls

Cell issues clearly demarcaed Poceiy defined tumor boundaries
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Q1: What is the primary definition of cancer in terms of cellular biology?

A) The programmed and controlled destruction of old cellular tissues.

B) The uncontrolled growth and division of cells resulting from a
regulatory failure.

C) The rapid synthesis of cell walls within an animal vascular structure.

D) The extension of the interphase stage to prevent genetic mutations.

Q2: How do the growth patterns of cancer cells fundamentally damage an

organism?

A) They secrete excessive nutrients that overfeed healthy surrounding
tissues.

B) They expand the cell wall of normal tissues until the original structures
burst.

C) They crowd out normal cells, eventually resulting in the complete loss
of tissue function.

D) They accelerate DNA repair mechanisms until cells stop dividing
entirely.

Q3: How does the duration of the cell cycle stages in cancer cells differ

from that of healthy cells?

A) Cancer cells spend significantly less time in interphase than normal cells

do.

B) Cancer cells remain trapped in interphase for multiple consecutive cycles.

C) Cancer cells completely bypass mitosis and divide using only cytokinesis.

D) Cancer cells expand the G1 stage to maximize overall protein production.

Q4: What basic requirement must be continuously supplied for cancer cells

to grow and divide unrestrained?

A) Extracellular rigid plate building blocks.

B) Essential environmental nutrients.

C) Bipolar spindle organizing centrioles.

D) Heavy concentrations of active carcinogens.

Q5: What are substances and environmental agents that are

explicitly known to cause or trigger cancer called?

A) Cyclins

B) Carcinogens

C) Microfilaments

D) Kinases

Q6: What underlying structural event directly triggers the alteration

of cell cycle regulation in cancer?

A) The physical thickening of the outer plasma membrane layer.

B) Mutations or changes in the segments of DNA that control
regulatory proteins.

C) The complete disappearance of Golgi vesicles from the cellular
cytoplasm.

D) A massive increase in the rate of normal protein repair
operations.

Q7: A biopsy sample reveals a collection of cells with highly irregular

shapes that are actively entering nearby blood vessels. Genetic

sequencing indicates that these cells failed to repair several critical

errors during the synthesis stage, yet continued to divide rapidly.

Which cellular control mechanism failed first in this scenario, and

what is the immediate risk to the patient?

A) The plant cell plate assembly mechanism failed; risking a loss of
cell wall defense.

B) The interphase quality control checkpoint failed; risking the
spread of cancer to other body parts.

C) The mitotic spindle fiber shortening process failed; risking a total
arrest in metaphase.

D) The microfilament contraction mechanism failed; risking the
development of multinucleated tissues.
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BIO.3.1.03.030 Recognize that each zygote receives half the number of chromosomes from a maternal

gamete and the other half from a paternal gamete Figure 13 135

i fe gl

Q1: A human zygote contains 46 chromosomes. How many

In order o maintain the same chromoseme number from generation o generation, an

organism produces gametes, which are sex cells that have half the number of chrome chromosomes were contributed by the sperm cell during fertilization?
somes. Although the number of chromosomes varies from one species to another, in 23

lhumans sach garmasle corlalis 23 chinwmosomes, The symbal i can be used 1o Fpresenl

the mumbser of chromosomes In a gamete. A cell with o number of chromosomes §s 46

called a haploid cell. Hapioid comes from the Greek word fapioos, meaning sirgle 92

The process by which one haploid gamete combinegs with another haploid gamete is

called fertilizathom. As o result of fertillzation. the cell now will contain a total of 2 12

chromosomis—i chromosomes from the female parent plus n chromaosomes rom the QZ: Which statement accurately describes the genetic composition of

male parent. A cell that conlains In number of chromaosomes is called a diploid cell

a newly formed zygote?

Mo ioe that aalso deseribes the numbser of pairs of chromosoanes in an organism. When

two hiiman gamees combine, 25 prairs ol hamiclapous chramasomes are formed A |t haS d d|p|0|d Set Of Ch romosomes, W|th equal numer'cal

I R BT A contribution from both parents.

Each cell in your body, excepl for gamebes, contains 46 chromosomes, or 23 pairs of B. It |nher|ts a” Of its nUC|ear DNA eXC'US|Ve|y frOm the matel’na|

i |||.l:-l'|'|:'--;|.t.|11'- Llr:'u- pair of these chromosomes, the sex chrumusmnltﬁ.. determines an gamete.

individwal’s sex. There are two types of sex chromosemes—X and Y. Individoals with . .

twa X chromosomes are genetically classified as female, and individuals with an X and a C. It contains dOUble the number Of Chromosomes found IN a Standard
"f .._.I |.|-.-||1-.".-:l|:|-. b j_."l\.'f'.l. tin .'||'-'-.'..|hh|-|'.'| i .t*t |1|..'.|1'.. I-.'i1l.' ol EILT .J] '.'.'.il."'\- o f.lul'll'fl.'-l\.lllll\.'h ae somatic Ce”

called autosomes. The offspring's sex is determined by the combination of sex chromo- )

somes in the egg and sperm cell. as shown in Figure 14 D. Itreceives arandom percentage of chromosomes from each

gamete, totaling 100%.
Q3: If an animal species has a diploid number of chromosomes (2n =
64), how many chromosomes will be present in its female gamete and
. . " its zygote respectively?
L ) L " L : . . ) A. 32inthe eggcell, 64 in the zygote

X ¥ b L B. 64 inthe egg cell, 64 in the zygote
C. 32intheeggcell, 32 in the zygote
Figmen 14 Lt The indivitkal an the el has an D. 64 inthe eggcell, 128 in the zygote

B, Bingbrl: T imclividhusl on e pgihl has s A T ag - s indiviguial s Tesnals
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Q4: What is the primary mechanism that prevents the chromosome

number from doubling in each subsequent generation of sexually

reproducing organisms?

A. The reduction of chromosome number during gametogenesis
followed by fertilization.

B. The replication of DNA during the interphase of mitotic cell
division.

C. The elimination of paternal chromosomes immediately after
fertilization occurs.

D. The fusion of two diploid somatic cells to form a temporary
tetraploid structure.

Q5: A human cell contains 22 pairs of autosomes and two X

chromosomes. What is the correct biological classification of this

individual?

A. A female individual

B. A maleindividual

C. Ahaploid gamete

D. An abnormal zygote

Q6: Which cellular process is directly responsible for restoring the

diploid chromosome number from two haploid cells?

A. Fertilization

B. Meiosis
C. Mitosis
D. Cytokinesis

Q7: An ecologist is studying a rare species of fern that undergoes sexual
reproduction. Lab analysis reveals that a mature zygote of this fern contains
1200 chromosomes. During a localized environmental disaster, a chemical
pollutant blocks the normal separation of chromosomes only during the
formation of the paternal gametes, causing them to remain diploid. If one of
these abnormal paternal gametes successfully fertilizes a normal maternal
gamete, how many chromosomes will the resulting embryo contain?

A. 1800

B. 1200
C. 2400
D. 600

Q8: The diagram illustrates the chromosome configuration determining sex in
an offspring.

Paternsl Gesste {(Sperm)

Matermal Gamete (Eggl

What conclusion can be drawn regarding the genetic outcome shown in

Zygote Z?

A. The offspring is biologically male because it inherited a Y chromosome
from the paternal gamete.

B. The offspring inherited two identical sets of sex chromosomes from the
maternal gamete.

C. The total number of autosomes in Zygote Z is half the amount found in a
standard somatic cell.

D. The sex of the offspring was determined entirely by the chromosomal
contribution of the egg cell.
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BlIO.3.3.02.010 Assess how meiosis contributes to genetic variation to include random assoriment of
. . Figure 17 237
chromosomes during metaphase and crossing over
Notice that in Figure 17 the red and green chromosomes Q1: During which specific phase of meiosis does the exchange of
evesexchanged segments. Thix xchangeoecnes coring chromosomal segments between a pair of homologous
synapsis. Crossing over is a process during which
chromosomal segments are exchanged between a pair of chromosomes occur?
homologous chromosomes. Crossing over is a process A Prophase |

that increases genetic variation.
, ; ; B. Metaphase |

As prophase I continues, centrioles move to the cell’s

opposite poles. Spindle fibers form and bind to the sister C. PrOphase Il

chromatids at the centromere. D. Metaphase Il

Q2: What is the primary evolutionary benefit of the crossing over

process that occurs during meiosis?

A. Itincreases genetic variation by producing new combinations of alleles.

B. It ensures that all gametes receive an identical set of maternal genes.

C. It reduces the total number of chromosomes in a cell from diploid to
haploid.

D. It repairs broken DNA strands before sister chromatids separate.

Q3: How does random assortment during metaphase | contribute

to genetic diversity in gametes?

A. Homologous chromosome pairs align randomly at the cell equator,
resulting in unique maternal and paternal combinations.
B. Sister chromatids are split symmetrically by spindle fibers to ensure equal

Figure 17 The results of crossing over are new combinations of genes.

- Meiosis generates genetic variation through two primary

cell size.
mechanisms: crossing over and the random (independent) C. Non-homologous chromosomes fuse together to create completely new
assortment of chromosomes. types of genes.

D. The nuclear envelope breaks down at varying speeds depending on cell

- These processes ensure that every gamete (sperm or egg energy levels

cell) produced contains a unique combination of genetic
material from both parents.
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Q4: A cell undergoes meiosis without any crossing

over or random assortment occurring. What will

be the most likely characteristics of the resulting

gametes?

A. They will show significantly lower genetic
variation compared to normal gametes.

B. They will fail to form a functional cell wall or
nuclear membrane during cytokinesis.

C. They will contain double the normal haploid
number of chromosomes.

D. They will be genetically identical to the original
somatic diploid cell.

Q5: Which structure binds to the sister chromatids

at the centromere as prophase | continues?

A. Spindle fibers

B. Centrioles

C. Homologous chromosomes

D. Nuclear envelopes

Qe6: If a species has 3 pairs of homologous

chromosomes, how many different genetic

combinations can result solely from random

assortment during meiosis?

A. 8
B. 6
C. 3
D. 9

Q7: A geneticist treats a line of developing germ cells with a chemical agent that allows synapsis

to occur normally but entirely prevents the physical breakage and swapping of non-sister

chromatid segments. The cell line completes meiosis successfully. Which statement best predicts

the genetic outcome of the gametes produced from these treated cells?

A. The gametes will still exhibit variation due to random assortment in metaphase |, but lack the
intra-chromosomal recombination from crossing over.

B. The gametes will be completely identical to one another because synapsis failed to mix any
maternal and paternal alleles.

C. The gametes will all be diploid because the absence of crossing over prevents homologous
chromosomes from separating.

D. The gametes will carry mutations where autosomes are incorrectly classified as sex
chromosomes.

Q8: The diagram shows the sequence of events involving a pair of homologous chromosomes

during meiosis. . -

—

What is the biological significance of the chromosomal regions observed at Stage 3?

A. Recombinant chromosomes are formed, representing a permanent mixture of maternal and
paternal genetic material.

B. Sister chromatids have failed to separate, leading to a mutation in the sex determination of
the cell.

C. The chromosome number has doubled because segments were added without any loss of
original material.

D. Homologous chromosomes have been completely destroyed by cellular enzymes during
synapsis.
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BID.3.1.03.030 Recall that meiosis, a specialized type of cell division in sexual reproduction, results in the - 18 239
production of sex cells, which contain only one of the pairs of chromosomes of the parent cell e
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Q1. Which of the following events occurs during Prophase | of meiosis to introduce genetic

variation?

A) Homologous chromosomes line up randomly at the equator.

B) Homologous chromosomes pair up and exchange genetic information.

C) Centromeres split and sister chromatids separate to opposite poles.

D) Spindle fibers attach to the centromeres of individual chromosomes.

Q2. During which specific stage of meiosis do homologous chromosomes separate and move toward

opposite poles of the cell while sister chromatids remain attached?

A) Anaphase | B) Anaphase |l C) Metaphase | D) Telophase |

Q3. What is the main structural difference between the chromosomes during Metaphase | and

Metaphase II?

A) Chromosomes in Metaphase | are single chromatids, while in Metaphase Il they are pairs of sister
chromatids.

B) Chromosomes in Metaphase | form tetrads at the equator, while in Metaphase Il individual
chromosomes line up.

C) Chromosomes in Metaphase | are uncoiled chromatin, while in Metaphase Il they are fully
condensed.

D) Chromosomes in Metaphase | lack centromeres, while in Metaphase Il centromeres are clearly
present.

Q4. What is the total number of daughter cells produced at the end of Telophase Il, and what is

their chromosome condition compared to the parent cell?

A) Two cells, each containing a diploid number of chromosomes. " es11337773

B) Two cells, each containing a haploid number of chromosomes. .

C) Four cells, each containing a diploid number of chromosomes. < ﬁ =~
« e . [ N~ ]

D) Four cells, each containing a haploid number of chromosomes.

Taaslalll al gy sga

a‘;g.a.u»a;un;ﬁ

! Mr. Ahmed Elhddad
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Q5. Which stage is characterized by the formation of four
nuclei around chromosomes, followed by the complete
division of the cells into distinct products?

A) Telophase |

B) Telophase ll

C) Prophasell

D) Anaphase ll

Q6. What happens to the genetic material during the

Interphase that precedes Meiosis I?

A) Chromosomes condense without replicating.

B) Chromosomes replicate and chromatin condenses.

C) Homologous chromosomes cross over and swap
segments.

D) Spindle fibers immediately attach to uncoiled DNA
strands.

Q7. A biotechnology researcher treats a culture of dividing
reproductive cells with a chemical agent that completely inhibits the
splitting of centromeres.

If these cells are undergoing meiosis, which specific transition
between stages will be directly blocked by this chemical treatment? A)
From Prophase | to Metaphase |

B) From Metaphase | to Anaphase |

C) From Metaphase Il to Anaphase Il

D) From Telophase | to Prophase |l

Q8. If a mutation prevents the process occurring in stage 2 but allows

the rest of the cycle to proceed, what will be the most likely

characteristic of the four cells shown in stage 10?

A) The cells will contain double the normal amount of cytoplasm.

B) The cells will have identical genetic combinations without variation.

C) The cells will completely lack a nuclear envelope and cell
membrane.

D) The cells will remain diploid instead of reaching a haploid state.
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m BlD.3.3.02.019 Explain how a karyotype is used to study genetic disorders Figure 20 242
1 BID.3.3.02.019 Explain how a karyotype is used to study genetic disorders Flgure 22 244
Karyotypes Autosomes Autosomes are chromosomes that are nol sex chromosomes. Humans

The study of genetic material does not involve the study of genes alone. Scientists also
study whole chromosomes by using images of chromosomes stained during metaphase,
The staiming bands wdenbity or mark idenbical places on homologous chromaosomaes
During metaphase of mitosis, each chromosome has condensed greatly and consists of
twi sister chromatids, The pairs of homologous chromosomes are arranged in decreas-
ing sitee t produce a micrograph called a Karyolype (KER ee uh tipe). Karvotypes of a
human female and a human male, shown in Figure 20, each have 23 pairs of chromo-
somes: 22 autosomes and nonmatching sex chromosomes. Females will have bwo

¥ chromostmes while males will have one X chromosome and one ¥ chromosome.

fd hb e
13 4 15

Male karyotype

TR

TITETY

Female karyotype
(R
ALRELY

M 1h aa l! K %K

13 M 15 7 18

K1 A8 wA
16 w 18

AR ll LI L LE AR AA AA ”
19 b XX

2 22 19 20 a2

Figure 20 Karyotypes arrange the palrs of hamalogous cheamosomes in order of decreasing size,

have 22 pairs of autosomes, Down syndrome, Patau Syndrome, and Edward's syndrome
are all examples of nondisjunction in autosomes

Une of the earhiest known human chromosomal disorders = Down syndrome, [t is the
result of an extra chromosome 21, shown in Figure 22. Therefere, Down syndrome often
s |.a'|"'|."'|.| LERETRI {11 ll hr[n.“'l:‘f I:I'II.‘II\':II.!LL-.I.lh- 'In'l.'llh D"i:l“ It ?I-:\ rI-IJ PRI LR III.'L' hﬂ uf mare }'L‘th
The characteristics of Down syndrome include distinctive facial leatures, short stature,
heart defects, and mental disability, as shown in Figure 22. The frequency of children
born with Down syndrome in the United States i= approximately one out of 50

Trisomy 21
IR 111
I—,:.__I I—E—I

IR TERRERRRARRET

l b--'-LJ-:H
TRERT
AAALY LI O
T3=15 =18
i1ir: a & E Ll |
e F —l | A |
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Figure 22 A person with Down syntrome hos distnclive featares and will have a karyolype thil shows
thiee copies of chiomasame numbes 21
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1. Which phase of mitosis is most suitable for capturing images to
construct a karyotype due to the highly condensed state of
chromosomes?

A) Prophase

B) Metaphase

C) Anaphase

D) Telophase

2. How are homologous chromosome pairs arranged when scientists

organize a human karyotype?

A) Inincreasing order of genetic content

B) In decreasing order of physical size

C) Based on the order of cell division

D) Randomly by their staining intensity

3. What specific feature allows scientists to identify and match

identical locations on homologous chromosomes during karyotyping?

A) The total mass of the chromatids

B) The unique pattern of staining bands

C) The orientation of the spindle fibers

D) The location of the nuclear envelope

4. How many pairs of autosomes are typically found in a standard

human karyotype?

A) 1 pair

B) 23 pairs

C) 22 pairs

D) 46 pairs

5. A karyotype of a normal human male displays which

configuration of sex chromosomes?

A) Two identical X chromosomes

B) Two nonmatching Y chromosomes

C) One X chromosome and one Y chromosome

D) A single X chromosome without a partner

6. What component of genetic material is primarily analyzed

when using a karyotype to detect disorders?

A) Individual nucleotide sequences

B) The presence of specific gene mutations

C) The structure and number of whole chromosomes

D) The rate of protein synthesis in the cell

7. A clinical geneticist evaluates a fetal tissue sample and

observes that the micrograph contains 47 chromosomes in

total, with three copies of chromosome 21. What primary

conclusion can the geneticist draw from this presentation?

A) A gene mutation occurred during the replication of
autosomes.

B) A non-disjunction event resulted in an abnormal
chromosome number.

C) The fetus developed nonmatching sex chromosomes
abnormally.

D) The cell cycle was arrested during the early stages of
prophase.
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1. Which genetic disorder is caused by nondisjunction
occurring specifically in autosomes?

A) Turner syndrome

B) Klinefelter syndrome

C) Patau syndrome

D) Hemophilia

2. What is the precise chromosomal abnormality that

results in Down syndrome?

A) An extra copy of chromosome 21

B) A missing copy of chromosome 18

C) A deletion on the X chromosome

D) A duplication of chromosome 13

3. What is the approximate frequency of children born with

Down syndrome in the United States?

A) One out of 100

B) One out of 500

C) One out of 800

D) One out of 1500

4. Which condition is another term used by scientists to

describe Down syndrome due to its specific chromosomal

count?

A) Monosomy 21

B) Trisomy 21

C) Monosomy 18

D) Trisomy 13

5. Which pair of syndromes both represent examples of nondisjunction
involving human autosomes?

A) Down syndrome and Turner syndrome

B) Patau syndrome and Edward's syndrome

C) Klinefelter syndrome and Edward's syndrome

D) Turner syndrome and Klinefelter syndrome

6. What general physiological or developmental characteristics are associated
with individuals who have Down syndrome?

A) Tall stature, increased muscle mass, and perfect cardiac function

B) Distinctive facial features, short stature, and heart defects

C) Absence of autosomes, severe physical scaling, and short lifespan

D) High risk of respiratory failure within the first few days of life

7. A genetic counselor reviews a patient's medical history and notes a clinical
presentation involving distinctive facial structures, short physical stature, a
history of congenital heart defects, and a lifespan extending past 60 years.
Which specific genetic mechanism is responsible for this condition?

A) Failure of sex chromosomes to separate during meiosis Il

B) Nondisjunction leading to three copies of chromosome number 21

C) Atranslocation mutation between chromosome 13 and chromosome 15
D) Aninversion mutation on the maternal copy of chromosome 18

8. A human karyotype displays 22 distinct groups of chromosomes arranged in
decreasing size. Group G, which contains chromosomes 21 and 22, shows a
total of three individual chromosomes at position 21 instead of a homologous
pair.

What biological conclusion is supported by this karyotype?

A) The individual has Edward's syndrome due to autosomal duplication.

B) The individual is a normal female with nonmatching sex chromosomes.

C) The individual has Down syndrome resulting from an extra autosome.

D) The individual has Patau syndrome caused by a meiotic deletion.
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3 Bl10.3.3.02.019 Explain how nondisjunction is related to ermors in mitosis and meiosis Figure 21 243
Figure 21 Visualizing Nondisjunction Nond ISiLI ncuon
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During cell division, the chromosomes separate, with one of each of the sister chroma-
tids going to opposite poles of the cell. Theretore, each new cell has the correct number
of chromosomes. Cell division during which sister chromatids fail to separate properly,
which does happen occasionally, is called nondisjunction.

If nondisjunction occurs during meiosis 1 or meiosis 11, the resulting gametes will not
have the correct number of chromosomes, as shown in Figure 21 on the next page.
When one of these gametes fertilizes another gamete, the resulting offspring will not
have the correct number of chromosomes. Figure 21 shows that nondisjunction can
result in extra copies of a certain chromosome or only one copy of a particular chromo-
some in the offspring. Having a set of three chromosomes of one kind is called trisomy
(TRl s0 me). Having only one of a particular type of chromosome is called monosomy
(MAH nuh some). Nondisjunction can occur in any organism in which gametes are
produced through meiosis. In humans, alterations of chromosome numbers are associ-
ated with serious human disorders, which are often are fatal.

- Nondisjunction is the failure of paired chromosomes or
sister chromatids to separate properly during cell division.

- This error leads to an unequal distribution of DNA, resulting
in daughter cells with an abnormal number of chromosomes
(a condition called aneuploidy).
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1. What cellular event defines the phenomenon known as nondisjunction
during cell division?

A) The premature replication of homologous pairs before cytokinesis

B) The failure of sister chromatids or homologous chromosomes to separate
properly

C) The degradation of spindle fibers during the final stages of telophase

D) The random crossing over of genetic material during prophase |

2. What is the expected chromosomal outcome in gametes if nondisjunction

occurs globally during meiosis I?

A) All resulting gametes will carry an abnormal number of chromosomes.

B) Half of the gametes will be completely normal while half will be abnormal.

C) Every single gamete will completely lack any genetic material.

D) All gametes will maintain a perfectly balanced haploid number.

3. Which condition describes a zygote that contains a set of three chromosomes

of one specific kind instead of a pair?

A) Monosomy

B) Haploidy
C) Trisomy
D) Diploidy

4. What term refers to a genetic condition where a zygote inherits only a single
copy of a particular chromosome?

A) Trisomy

B) Monosomy
C) Polyploidy
D) Disomy

5. If a single nondisjunction event takes place during meiosis Il, what proportion
of the resulting gametes is expected to have an abnormal chromosome
number?

A) 100 percent C) 50 percent

B) 75 percent D) 25 percent

6. In which organisms can chromosomal alterations due to

nondisjunction occur?

A) Only in human populations experiencing genetic mutations

B) In any organism that produces gametes through meiosis

C) Exclusively in multicellular plants undergoing mitosis

D) Only in unicellular organisms reproducing simple traits

7. A medical laboratory analyses a zygote and discovers it has a

chromosomal composition of 2n - 1. Further tracking shows the

sperm cell involved was completely normal (n).

What mechanism explains the origin of the abnormal egg cell?

A) Successful separation of all sister chromatids during anaphase
Il

B) Nondisjunction in the maternal cell leading to an egg lacking
that chromosome

C) A duplication event that doubled the chromosomes in the
paternal lineage

D) The dynamic crossing over of non-sister chromatids during
metaphase |

8. Consider a diagram tracking cell division where a pair of

homologous chromosomes moves entirely to one pole during

meiosis |, while the opposite pole receives no copies of that

chromosome. Following a normal meiosis Il and subsequent

fertilization with a normal gamete,

what specific zygotes will be produced?

A) Two normal diploid zygotes and two trisomy zygotes

B) Two monosomy zygotes and two trisomy zygotes

C) Four normal diploid zygotes with varying traits

D) Four monosomy zygotes lacking genetic variation
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B10.3.1.03.037 Differentiate between the two types of stem cells (embryonic and adult) and their potential
USES

Flgure 24 L 1]

Figure 24 Visualizing Stem Celly
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Q1: Which process allows an unspecialized cell to develop into a cell
with a defined structure and function?

A) Cellular respiration

B) Cellular differentiation

C) Binary fission

D) Translation

Q2: Approximately how many cells make up the mass of unspecialized
cells shortly after a sperm fertilizes an egg?

A) 10-50 cells

B) 100-150 cells

C) 500-600 cells

D) Miillions of cells

Q3: Why is research involving embryonic stem cells a subject of ongoing
global debate?

A) Embryonic stem cells lack a complete set of DNA.

B) Ethical concerns exist regarding the source of the cells.

C) These cells can only differentiate into blood tissue.

D) They are completely identical to adult nerve cells.

Q4: What triggers specific embryonic stem cells to commit to becoming
specialized cells during development?

A) Direct physical contact with external physical barriers

B) Signals received by DNA to produce specific RNA molecules

C) Animmediate decrease in the cytoplasm volume

D) Total elimination of the parent cell's nuclear membrane

Q5: Why is research utilizing adult stem cells generally considered less
controversial than embryonic stem cell research?

A) Adult stem cells contain significantly more total DNA.

B) They can be obtained with the voluntary consent of donors.

C) They are completely incapable of undergoing any mitotic division.
D) They can easily revert back into a fertilized egg.

Q6: What is the primary biological role of adult stem cells naturally found within

animal tissues?

A) To produce gametes for sexual reproduction

B) To maintain and repair the specific kind of tissue where they reside

C) To coordinate overall hormonal balances across organ systems

D) To completely replace embryonic development pathways

Q7: A medical research team is attempting to develop a therapeutic strategy to

repair cardiac muscle tissue in a patient who recently suffered a severe heart

attack. The team chooses to harvest adult stem cells from the patient's own bone

marrow, culture them in a laboratory setup, and manipulate them to generate

functioning cardiomyocytes.

What is a potential limitation or characteristic of using these adult stem cells

compared to embryonic stem cells for this procedure?

A) The adult stem cells are completely locked into becoming nerve tissue only.

B) The adult stem cells lack the necessary genes required to form cardiac muscle.

C) The adult stem cells are generally pre-programmed to differentiate into the
specific surrounding cell types of their origin tissue, making multi-lineage
manipulation more limited.

D) The adult stem cells will be aggressively rejected by the patient's immune
system upon reinjection.

Q8: Which statement correctly evaluates the developmental potential

demonstrated by the embryonic lineage compared to the adult stem cell lineage?

A) The embryonic lineage shows a narrow differentiation potential, producing
only bone-related tissues.

B) The gastrula cells can give rise to highly diverse specialized cell types, including
nerve, blood, and muscle cells.

C) The adult stem cells in the bone marrow differentiate directly into a blastocyst
stage before forming fat cells.

D) Both embryonic and adult pathways produce identical unspecialized gastrula
structures inside the bone marrow cavity.
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The Animal Cell Cycle - Phases are out of order

2. Which is the best description of homologous chromosomes?

A) chromosomes that are identical and come from the same parent
B) chromosomes that are identical but come from different parents
C) chromosomes that are similar and come from the same parent

D) chromosomes that are similar and come from different parents

. Which two components combine to control the cell cycle/ cellular reproduction process? 6. The processes of mﬂqms and m.ein_sm have many similarities. Which event does
A Cyclins NOT occur in both mitosis and meiosis?
B. Carcinogens A) homologous pairs align in the center of the cell
L. Chromosomes B) chromosomes condense and become visible
D. Cyclin-dependent kinases
C) sister chromatids separale
1. In 1879, the cytologist Edouard van Beneden was surprised to find varying D) cytokinesis
chromosome numbers in roundworms. Gametes had two chroamosomes, while all
other cells had four. Which explanation correctly explains this observation? 9. Down syndrome is also called trisomy 21, a referance to the presence of an extra
. . "
Al Gametes in roundworms are defective and lack the full number of chromosomes. 215l chromasome. What error resulls In the presence of this exira chyamasame?
B) Gametes will go through an extra round of DNA replication just before fertilization, Y CTOSSIng-over e
restoring the diploid number. B) euploidy in metaphase |
C) Gametes will fuse and join their chromosomes with another gamete, which C) nendisjunction during mitosis '
requires them to have half the diploid number, o _ e h,ﬂ
D) nondisjunction during meiosis N
D) Gameles in roundworms are not used for sexual reproduction. Rl l
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17. If fertilization occurred without meiosis, the chromosome number would:
A, Remain 2n
B. Double to 4n
C. Reduce to n
D. Become 3n
18. The significance of Crossing Over is to:
A, Ensure identity
B. Increase genetic variation
C. Prevent nondisjunction
D, Repair DNA
19. Which feature of Meiosis explains why you look different from siblings?
A, Two divisions
B. Lining up at equator
C. Mon-identical haploid cells
[¥. Set formation
20. A karyotype with 22 pairs of autasomes and 'XY' is:
A. Female /Down
B. Mormal Male
C. Klinefelter Male
D, Turner Female
21, Nondisjunction in Meiosis | results in how many normal (n] gametes?

26,

&7,

28.

29,

30,

Why does "0Y" genotype result in death?

ALY 15 too large

B. Lacks essential X-info

C. Extra chr 21

[, Umbilical failure

Difference hetween Anaphase | and Anaphase 11

A. I-Sister/1I-Homologous

B. I-Homologous /11-Sister

. Crossing over

D. DNA replication

Ethical debate in stem cells centers on:

A Source (embryo)

B. Cost

C. Inability to differentiate

0. Telomere cancer

Ifhuman Zn = 46, how many in sperm after Meiosis 117
A 46 B.23 C.92 D.22

Short telomeres indicate:

A. Young embryo
B. Aging/Cancer cell
. Middle Prophase |

AD B. 2 C.4 D1 D. Haploid gamete
g A 4 Table 2 Ncrndisjunctiun in Sex Ehmmasamea
A 47 s 45
B. Autosome vs Sex Genotype
C. 1 copy vs 3 copies
. Both are binary fission _
23. Karyotype showing three copies of chromosome 21 confirms: | Example
A. Patau \\ ___//
B. Edward [ .Fer_rl-_ale
C. Down Syndrome . with Gene_licaliy Mo
1. Turner _ Phenotype TLrrsarE classified
as male affect
{ syndrome _

phenotypic

Results in

death
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BI0.3.1.01.060 Describe the basic structure and organs of the integumentary, muscular and skeletal

Figure 1 105

- The integumentary system is the body's outer covering and first
line of defense against infection, injury, and dehydration.

- It comprises the skin, hair, nails, and exocrine glands. For a
complete breakdown of how these components work together.

- The skin is the largest organ in the human body, accounting for
roughly 16% of total body weight.

- It consists of three primary layers:

*Epidermis:

- The outermost, protective, and waterproof layer.

- It lacks blood vessels and is primarily made of cells called
keratinocytes, along with melanocytes (which produce skin
pigment).

*Dermis:

- The thick, core layer of the skin beneath the epidermis.

- Itis composed of connective tissue and contains blood vessels,
lymphatic vessels, nerves, hair follicles, and glands.

*Hypodermis (Subcutaneous Tissue):

- The deepest layer, composed mostly of fat and loose connective
tissue.

- It serves as a shock absorber, energy store, and insulator



Coverage Of Biology G9 ADV T3

2025-2026

Mr. Ahmed Elhddad 0544557773

Which layer of the integumentary system is primarily composed of fat cells and fatty tissue that
help insulate the body?

A} Epidermis

8) Dermis

C) Subcutaneous layer

D} Sebaceous gland

Which structure is responsible for producing an oily secretion that lubricates the skin and hair?
A} Sweat gland

B) 3ebaceous gland

C) Hair follicle

D) Capillary

Which blood vessels found in the dermis are responsible for direct gas and nutrient exchange
with surrounding tissue celis?

A) Arteries

B) Veins

) Capillaries

D) Lymphatics

Which layer contains the majority of the skin's accessory structures such as muscles, nerves,
sweat glands, and hair follicles?

A) Epidermis

B) Dermis

C) Subcutanecus layer

D) Quter keratinized stratum

What is the primary function of the sweat pore opening at the surface of the epidermis?
A) Secreting sebum to prevent water loss

B) Releasing sweat to aid in thermoregulation

C) Housing sensory receptors for deep pressure

D) Supplying oxygenated blood directly to the hair shaft

& Which components of the dermmal laver detect emvironmental changes like temperature, touch,
and pain?
A) Sebaceous glands and fatiy tissues
B) Hair shafts and sweat pores
C) Sensory receptors and free nerve endings
D) Arteries and veins

7 Alindividual sustains a severs thermal burn that complately destroys both the epidermis and
the entire depth of the dermis, leaving the underlying subcutaneous fatty tissue exposed,
Which physiological conseguence will this indwidual experience due to the specific structural
damage sustained by the dermal layer?
&) Increased production of sebum due to hyperactivity of intact sueperficial epithelial cells
B) Loss of sensation and inability to regulate local blood fiow because nerve endings and
capilares are destroved
C) Accelerated hair growth stimulated by the exposure of deeper fat cells to atmospherio
oRygen
D) Hyperactive sweating caused by the direct exposure of subcutaneous tissue to external heat
SOUNCEs

(3] Examine the anatomical cross-section of the skin.

Which statement correctly correlates a structural feature shown in the diagram with its biological
classification or functional limit?

A) Layer X is highly vascularized with thick arteries and weins to provide structural support 1o the hair
shaft,

B} The muscle tissue originating in Laver Y is an involuntary smooth muscle associated with the hair
follicle,

C) Layer Z consists entirely of dead epithelial cells forming a waterproof barrier against bactarial
imvasion.

D) The sweat gland located in Layer Z opens its duct directly into the sebaceous gland to dilute oll
secretions,
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BID.3.1.01.056 Explain the main functions of the integumentary system

Figure 4 107

Figure 4 Muscles in the skin cause the hair of some
mammals to stand on end, and cause "goose bumps” on
numan skin

Fingernails and toenails grow from specialized
epithelial cells at the base of each nail. As cells al
the base of a nail divide, older dead cells are
compacted and pushed out, MNails grow about 0.5
to 1.2 mumn per day. You might have heard that
nails and hair continue to grow for several davs
after death. This is a nmwvth; cells surrounding the
nail and hair cells dq_'h}-'dr;m:- CAUSINg the cells o
shrink and pull away from nails and hair. This
makes both appear longer.

Functions of the
Integumentary System

Skin serves several important functions includ-
ing regulation of body temperature, production
of vitamin D, protection, and perception of
one's _l-.urruum.]in*'-;;i.

Temperature regulation

What happens when a person is working outside
o a hot summer d.'-!:.'? In order to regulate hur.l_!,'
temperature, the person sweats. As sweat
evaporates it absorbs body heat, thereby cooling
the body. What happens to skin when a person
gets cold or nghtened? "Goose bumps” are
caused I'_'t'-, the contraction of muscle cells in the
dermis. In other mammals, when these muscles
contract, the hair (fur) stands on end.

MNotice the frightened cat in Figure 4. The cat
appears larger, perhaps as a way to scare off
enemies. This also is a mechanism for trapping
air, which insulates or warms the mammal.
Humans do not have as much hair as most other
mammals, but "goose bumps” are caused by the
same type of muscles that make a cat’s fur stand
on end. Humans rely on fat in the subcutaneocus

laver instead of hair to I:u‘vp Warm.

Vitamin production

Skin also responds to exposure to ultraviolet
light rays from the Sun by producing vitamin D.
Vitamin D increases absorption of calcium into
the bloodstream and is essential for proper
bone formation. Many food products, such as
milk and orange juice, are now fortified with
vitamin D,

Protection and senses

Intact skin prevents the entry of microorganisms
and other foreign substances. Skin helps main-
tain body temperature by preventing excessive
water loss. Melanin in the skin protects against
ultraviolet rays. Information about changes in
the environment, such as pain, pressure, and
temperature changes, is relayed to the brain.
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Q1: Which list correctly identifies four main functions of the human
integumentary system?

A)
B)

Q)

D)

Digestion, vitamin D production, protection, and communication.
Regulation of body temperature, waste filtration, sensory perception, and
hormone transport.

Protection, vitamin D production, perception of surroundings, and
regulation of body temperature.

Gas exchange, energy storage, immune response, and mechanical
movement.

Q2: What is the direct consequence of ultraviolet (UV) light exposure on the
integumentary system?

A)
B)
)
D)

Absorption of calcium into the bloodstream is immediately stopped.
Cells in the skin are stimulated to produce vitamin D.

Muscle cells in the dermis contract, creating "goose bumps.”

Intact skin is hardened to prevent microorganism entry.

Q3: Describe how a person's body cools down on a hot summer day through a
change in the integumentary system.

A)
B)
Q)

D)

Melanin in the skin forms a barrier to trap cool air against the body.
Muscle cells in the dermis contract to release stored cool water.

Melanin increases production, leading to a darker skin color that reflects
heat.

Sweat evaporates from the skin's surface, absorbing body heat and cooling
the body.

Q4: Identify the true biological mechanism behind the growth of fingernails.

A)
B)

)
D)

Specialized muscle cells at the base of each nail contract to push the nail
forward.

Cells at the base of the nail dehydrate and shrink, pulling away from the
fingertips.

Compacted and pushed-out older, dead cells continue growing in length.
Specialized epithelial cells at the nail base divide, with older dead cells
compacted and pushed out.

Q5: Which statement describes the function of melanin?

A) Melanin increases calcium absorption in the bloodstream.

B) Melanin relays information about pain and pressure changes to the brain.

C) Melanin protects the body against ultraviolet rays.

D) Melanin prevents excessive water loss through the skin.

Q6: Humans do not have as much hair as most other mammals. What primary

reliance for warmth do humans have in place of abundant hair?

A) Contraction of muscle cells in the epidermis to generate heat.

B) Melanin deposits in the dermis layer.

C) Fatinthe subcutaneous layer.

D) Vitamin D production to insulate the body.

Q7: A pediatrician is treating a child who presents with symptoms of poor bone

formation and low calcium levels in their bloodstream. The child spends almost

all of their daylight hours inside playing video games, and the family is noted to

consume a very restricted diet.

Based on the biological information provided, identify the most probable

pathway of failure that connects the child’s sedentary indoor lifestyle to their

bone condition.

A) Lack of physical exercise on hot summer days prevents the sweating that
stimulates calcium release from skin.

B) Insufficient UV light exposure inhibits the skin’s production of vitamin D,
which in turn reduces calcium absorption into the bloodstream.

C) Minimal communication with the brain regarding surroundings prevents the
activation of muscle cells needed for proper bone structure.

D) Reduced perception of surroundings directly stops the base cells of nails
from creating compacted dead cells for bone formation.
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BlO.3.1.01.049 Summanze the different damages that can occur to the skin Table 1 108

Table 1 Classification of Burns

Severity of burn Damage Effect BURN CLASSIFICATION OVERVIEW t00¢ &8

Cells in the epidermis are injured « Redniess and swelling

First-degres
9 and may die « Mild pain

Cells deeper in the epidarmis
second-degres dee. Lefls in ve dermis ane
injured and may die

« Blisters
« Bain

= akin Tunctian nst

Calls in the epidermis and dermis | = Healmy skim needs (o De
Third-degrea die, Mernse colls and muscie colis fransplanied
are mnjured | = Mo pain because of nense cedl
damage

Skin damage can vary in severity, and the main types include:

1.Physical damage

Scrapes, cuts, bruises, and blisters from injury or friction.

2.Sun & environmental damage

Wrinkles, dark spots, and sun-related skin changes that can become serious over time.
3.Inflammatory conditions

Such as eczema, psoriasis, acne, and rosacea.

4.Moisture & barrier issues

Dryness, flaking, or damage from too much moisture.

5.Infections & irritations

Allergic reactions to substances or infections caused by bacteria, fungi, or viruses.

In short: Skin damage can result from injury, sun exposure, medical conditions, dryness, or
irritants.
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Q1: Which burn severity is characterized by the injury and
potential death of cells restricted only to the epidermis?

A) First-degree

B) Second-degree

C) Third-degree

D) Fourth-degree

Q2: What is a primary clinical effect seen in a second-degree
burn?

A) Complete loss of skin function

B) Formation of blisters

C) Total absence of pain

D) Immediate need for skin transplantation

Q3: Which structures are explicitly noted as injured during a
third-degree burn besides the epithelial cells?

A) Sebaceous glands and hair shafts

B) Nerve cells and muscle cells

C) Adipose tissue and elastic fibers

D) Red and white blood cells

Q4: Why does a patient with a third-degree burn experience
no pain in the heavily burned area?

A) The brain shuts down sensory pathways completely.

B) Nerve cells are damaged in that layer.

C) Blisters cover the surface and protect the receptors.

D) Dead muscle cells release natural anesthetic chemicals.

Q5: What type of cell death and damage occurs specifically in a second-degree

burn?

A) Cells in the epidermis and dermis die while nerve cells are completely
destroyed.

B) Cellsin the epidermis are injured, but no cells die in any layer.

C) Cells deeper in the epidermis die, and cells in the dermis are injured and
may die.

D) Only muscle cells die, leaving the overlying epidermis completely intact.

Q6: Which medical intervention is typically required for a third-degree burn

due to the complete destruction of skin tissue?

A) Application of cold water only to heal blisters

B) Transplantation of healthy skin

C) Exercising the underlying injured muscle cells

D) Blocking light rays to stop vitamin D production

Q7: A patient accidentally spills boiling water on their forearm. Within an

hour, the affected area becomes highly inflamed, turns bright red, and

develops large fluid-filled blisters accompanied by intense, sharp pain. Based

on the biological symptoms and the layers involved, which classification does

this damage fall under, and what is happening at the cellular level?

A) First-degree burn; cells in the outermost epidermis are merely injured but
none have died.

B) Second-degree burn; cells deeper in the epidermis have died, and cells in
the dermis are injured or dying.

C) Third-degree burn; skin function is lost, and nerve endings are fully
destroyed, eliminating local sensations.

D) Second-degree burn; all nerve cells and underlying skeletal muscle cells
have completely died.
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B10.3.1.01.060 Compare and contrast compact and spongy bone in relation to appearance, location and

Flgure 7 111

Compact and spongy bone

Bone is a connective tissue that has many shapes and sizes. Bones are classified as long,
short, flat, or irregular. Refer to Figure 6 on the previous page. Arm and leg bones are
examples of long bones, and wrist bones are examples of short bones. Flat bones make
up the skull. Facial bones and vertebrac are irregular bones,

The outer layers of all bones are composed of compact bone. Compact bone 15 dense and
strong; it provides strength and protection. Running the length of compact bones are
tube-like structures called osteons, or Haversian systems, which contain blood vessels and
nerves. The blood vessels provide onxvgen and nutrients to osteocytes—living bone cells,
The centers of bones can differ greatly, as illustrated in Figure 7. As the name suggests,
spongy bone is less dense and has many cavities that contain bone marrow. Spongy bone
is found in the center of short or flat bones and at the end of long bones. Spongy bone is
surrounded by compact bone and does not contain Haversian systems.

There are two types of bone marrow—red and yellow. Red and white blood cells and
platelets are produced in red bone marrow. Red bone marrow is found in the humerus
bone of the arm, the femur bone of the leg, the sternum and ribs, the vertebrae, and the
peltvis. The cavities of an infant's bones are composed of red marrow. Children’s bones
have more red marrow than adult bones. Yellow bone marrow, found in many other
bones, consists of stored fat. The bedy can convert vellow bone marrow to red bone
marrow in cases of extreme blood loss or anemia,

Formation of bone

The skeletons of embryos are composed of cartilage. During fetal development, cells in
fetal cartilage develop into bone-forming cells called osteoblasts. The formation of bone
from osbeoblasts is called ossification. Except for the tip of the nose, outer ears, discs
between vertebrae, and the lining of movable joints, the human adult skeleton is all
bone. Osteoblasts also are the cells responsible for the growth and repair of bones.

Compact Marrow Spongy bone

bone cavity
- ' — Cartilage
Périosteum ~SPongy bone
;....*-x’
f"‘ it | - Osteon
g . system
i
3
=
- Artery
—YVein 0314557773 |
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Figure T Bone is gliher compact bone or spongy bone. ”
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Cruestion 1

Which structural component is uniguely present in compact bone but completely absent in spongy
bane?

A) Cstencytes

B} Haversian systems

C) Blood vessels

[ Connective tissue

Question 2

Where is spongy bone typically located within the human skaletal framework?
A} Running exclusively along the entire outer shaft layer of all long bones

B) Forming the structural outer plates of the skull and facial bones

C} In the center of short or flat bones and at the ends of long bones

D) Surrounding the central marrow cavity of an infant's long bones only

Question 3

Wiheat 15 the functional biologecal role of the blood wessels found weithun the osteon systermes of
compact bone?

&) They manufacture red and white blocd cells directhy inside the dense matrix,

B) They provide vital gxygen and nutrients to living bone cells called gsteocytes.

) They store excess lipids and convert yellow hone marrow into red marnmow.

D) They act ac flexible cartilage templates during embryonic skelatal development.

Quaction 4

Which type of bone tissue is cormectly matched with its anatomical location or primary functiona
trait?

A) Yefiow bone marrow — Houses the primany site of white blood cell production in adults

B) Red bane marrow — Found precominantly inside the wrist bones of short skeletons

) Compact bone — Denge and $irong Hssug that provides structural strangih and prolecticn
D} Spongy boneg = A dense, cavity-fres tissue layer kocated on the extreme outar surface of long
bones

Question &

LQuring human development, what occurs during the physiclogeal process Known as easification?
Al Osteacyias degrace the surrounding dense matris (o release stored calcium into the Blood,

Bl Living bone celks severt back into flexible cartilage templates to allow rapid growth

) Cells in fetal cartilage develop into bone-forming cells called osteoblasts to build bone.

0 Yallow bone marrow comeerts inte rad bane marrow to combat instances of acute anamia.

Question &6

Anatomists categorize bones based on their distinct shapes and dimensions. Which of the following
pairs accurately matches a bone classification with its correct anatomical example?

A) Long bone — Wrist bones

B) Short bone — Arm and leg bones

C} Flat bone — Bones making up the skull

D} Irregular bone — Stermum and ribs

Question 7

A clinical patient suffers a severe traumatic accident resulting in acute, extreme internal blood loss,
leading to life-threatening anemia. How will the patient's skeletal marrow cavities most likely respond
homeostatically to restore physiological balance?

A) Osteoblasts at the tip of the nose and outer ears will rapidly undergo ossification to synthesize
new red blood cells.

B) Spongy bone cavities will completely dissolve their surrounding compact bone layer to release
stored oxygen into the bloodstream.

C) Yellow bone marrow, which consists of stored fat, will convert into red bone marrow to elevate
blood cell production.

D) Red bone marrow located inside the humerus and femur will transform into yellow bone marrow
to conserve metabolic energy.

Question 8

If a developmental genetic mutation completely inhibits the normal function of osteoblasts during
fetal development while leaving cartilage cells unaffected, what will be the most direct consequence
on the skeletal system?

A) The embryo's skeleton will remain composed entirely of cartilage because ossification cannot
proceed.

B) The compact bone will form normally, but it will lack Haversian systems and blood vessels.

C) Yellow bone marrow will prematurely replace all red bone marrow cavities within the embryonic
pelvis.

D) The skull and vertebrae will develop as long bones instead of flat and irregular bones.
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n BIO.3.1.01.064 Sequence the steps that oceur during bone repair Gat It 112
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Figure 8 Bompe repab requires seveml steps. First, o mass
nf dottad olood s n ke space hetwessn the roien
haones. Then commecties tissoa fils 1be space of tha broken
bane. Eventually, oslesaste ol few Done fissue

Repair of bone

Fractures are common bone injuries. When a
bone breaks bul does not come through the
skin, it is called a simple fracture. A compound
fracture is one in which the bone protrudes
through the skin. When a bone is fractured,
repair begins immediately. Figure 8 illustrates
the repair of a broken bone.

Fracture Upon injury, endorphing, chemicals
produced in the brain that help to relieve pain,
flood the area of the injury to reduce pain
temporarily. The injured area becomes

inflamed, or swollen. Within about eight hours,

a blood clot lorms between the broken ends of
thae Borse and mew bome ]'H"ﬂ.il'l'n tes Forme. The
release of endorphins and formation of the
blood clot are examples of how feedback
mechanisms help the body respond to changes
in homeostasis. The tissues in the body send
communication signals that help the body
maintain homeostasis. The fracture repair
hegins with a soft callus, or mass, of cartilage

forming at the lecation of the break. This lissue

is weak, so the broken bone miust remain in
place.

Callus formation About three weeks later,
osteoblasts form a callus made of spongy bone
that surrounds the fracture, The spongy bone
is then replaced by compact bome. Disteaclasts
remove the spongy bone while osteablasts

produce stronger, compact bone, Splinks, casts,

and sometimes traction can ensure that the
broken bone remains in place until the
compact bone fissue has foromed

Remodeling Bones require different amounts
of time to heal. Age, nutrition, location, and
severity of the break are all factors, A lack of
calcium in a person’s diet will slow down bone
repair. Bones of younger people usually heal
more quickly than bones of older people. For
example, a fracture might take only four bo six
weeks to be repaired in a toddler, but it might
take six months inan adult.
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Q1: Which response represents the immediate chemical defense mechanism initiated
by the brain following a bone fracture to alleviate discomfort?

A) Production of cartilage matrices at the injury site

B) Release of endorphins into the vascular system

C) Secretions of calcium compounds by working osteoclasts

D) Immediate vascular conversion of yellow marrow to red marrow

Q2: What is the approximate timeframe for a blood clot to establish itself between the
broken ends of a fractured bone?

A) Within about eight hours of the injury

B) Exactly three weeks after the initial trauma

C) Between four to six months post-fracture

D) Within the first thirty minutes of cartilage formation

Q3: What cellular event characterizes the callus formation stage that occurs roughly
three weeks following a bone fracture?

A) Osteoclasts build a temporary framework made entirely of elastic cartilage fibers.

B) Osteoblasts form a localized callus composed of spongy bone around the fracture
site.

C) Blood vessels completely withdraw from the area to let connective tissue dry and
harden.

D) The soft fibrocartilage callus transforms directly into dense yellow bone marrow
storage.

Q4: Which biological process takes place during the final remodeling stage of bone
healing?

A) Osteoclasts remove spongy bone while osteoblasts produce stronger compact bone.
B) Fetal cartilage cells multiply rapidly to completely replace injured osteocytes.

C) Vascular networks permanently close down to compress the newly formed medullary
cavity.

D) Endorphins are continuously synthesized within the bone matrix to prevent future
fractures.

Q5: Which clinical scenario will result in a significantly
slowed rate of bone repair and remodeling?

A) An elevated concentration of endorphins circulating
through the neural pathways

B) A severe nutritional deficiency of calcium in an
individual's regular diet

C) The fracture occurring in a younger individual rather
than an older adult

D) A simple fracture where the injured bone remains
entirely underneath the skin

Q6: How does a compound fracture differ anatomically
from a simple fracture?

A) A compound fracture involves only cartilage templates
and lacks any blood clot formation.

B) A compound fracture occurs when the broken bone
protrudes through the skin.

C) A compound fracture heals within four days in adults
due to immediate callus placement.

D) A compound fracture completely lacks a remodeling
phase involving osteoclastic cells.
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Q7: A clinical study monitors the healing progress of two separate
patients. Patient A is a toddler who sustained a simple tibial fracture,
while Patient B is an adult who sustained an identical injury. What is
the most likely outcome regarding their healing rates?

A) Patient B will heal faster because adult bones contain significantly
larger amounts of active red marrow.

B) Patient A will heal more quickly, potentially taking only four to six
weeks compared to months for Patient B.

C) Both patients will exhibit identical healing timelines because the
repair steps follow fixed biological durations.

D) Patient A will experience delayed remodeling because osteoclasts do
not function in skeletons before adolescence.

Q8: An experimental drug blocks the cellular differentiation of
osteoclasts at a fracture site but leaves osteoblasts fully functional.
What will be the direct consequence during the sequential phases of
bone repair?

A) The initial blood clot will fail to form within the first eight hours
following the trauma.

B) A soft callus cannot be produced because osteoclasts are solely
responsible for laying down early cartilage.

C) The spongy bone of the callus will not be efficiently removed or
replaced to form organized compact bone.

D) Endorphin production will cease completely, causing unmitigated
pain throughout the entire healing process.

When a bone breaks, the body uses feedback
mechanisms (mainly negative feedback) to detect
damage and trigger healing:

1.Detection of injury

Cells at the injury site release chemical signals when
the bone is broken.

2.Inflammatory response

These signals attract immune cells, causing swelling
and increased blood flow. This helps remove damaged
tissue and prevent infection.

3.Repair phase

Cells called osteoblasts start building new bone tissue,
forming a soft callus that later hardens.

4.Regulation (negative feedback)

As healing progresses, the signals that triggered
inflammation decrease, stopping further immune
response once it’s no longer needed.

5.Remodeling

The bone gradually reshapes back to its normal
structure, and activity returns to normal levels.

In short: The body detects damage - activates repair
— then reduces the response once healing is
underway (negative feedback).
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) BIO.3.1.01.060 Classify different types of joints in relation to their function and movement

Table 2 113

Joints

Jasircks oeocuir whsere tio or more bones meel. They can b dassifled acoording to the move-
meend they allow and the shapes of their parts. Table 2 identifies five kinds of joints: ball-and-
socket, pivet, hingre, gliding, and subures. Study Table 2 o identiby the brpe of mionaement that
each kind of joint allows and also the bores invobved inoeach examplic

Mol all joinks are movable. The joinis hetween same skoull bones, called suberes, are Fixed
Thay are |.'-in--|_1 together by fibrous desee. Al Birth, however, skull bones are not all fused
logether, This (lesibility h-:|'n. avend da mage 1o Thee beravim |||||'u1'¢ birih, They becorme fused by
the tim a baky is aboul three months old, Gliding joints, like those fownd in the wrisis and
ankles have limited movement, Other joints, such as the hinge join) of the elbow and knes,
and the pivel juind im the [ower arm and neck, allow back-and-forth movemaent and twisting
[ ball-amd-sosckel prints of the hips and shoulders have the widest range of motion

Thee bsnies ol jiddnes are held iogether by tough bands of conmective tssue called Hgaments,

Table 2 Some Joints of the Skeletal System

Mame of Joint REIELERSS4EH Preat Hinge Gliding Subiaes
i 0
| ey g ot = T f
‘I 1 'd _I::-‘r-r' J |I|H-| ,F I ) l|'
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Al I = el
4 | 3

The primany
mowement ol A

Ina hinga joint
tha COFvaoa
aurfpce ol ane
Estame fils Wvbo the

In a ball-and-
SOk jodel, T
BalHike surlsce o | phead jainl is
tané hons Mg nks o | rolation Chne

@liding joims Sutimes are joints
pllowy siche-de-side | in e skull thist
and Back-and e mel mevable.
Tt moaaEmenl Thigfe: jge 73

T jorints in
WTISLE mned onkies

Description

Boias o an achdl
ol A skull
ones excapl s
Ther jeains ol lowwes javy Dore
vErtehras alvo &re | &rE joined 8
gliding joims Suburgs

cuplike dogesssion | exampke of o peeol | concave surface
of anathar bone jaimt is tha abaw | o anothar bone
Thia sk of the it where [wWo O and Knees | gne QRO poEnis
ps and shoulgers | banes of e areE hinge jaints
are balland-sackel | laWwear arm meEel They allaws
oS, Thasy Bl B | This paint allows 8 | Back-and-farih
Person 10 Seing person bo tedist e meT Hkos
thesr ammns and Ehaiz bowaar o that of o doar
oGS hinga

Q1 Which structural type of joint is held together by fibrous tissue
and is classified as completely fixed or immovable in adults?
A) Gliding joint

B) Hinge joint

C) Suture

D) Pivot joint

Q2: What is the evolutionary benefit of the unfused sutures found
in the skull bones of a human newborn infant?

A) They allow the lower arm and neck to twist freely in multiple
geometric planes.

B) They help avoid damage to the brain by providing flexibility
during birth.

C) They accelerate the conversion of yellow bone marrow into red
blood cell factories.

D) They provide a wide ball-like surface that fits into a cuplike
depression.

Q3: Which joint type is characterized by allowing a distinct back-
and-forth movement similar to the operation of a mechanical
door hinge?

A) Ball-and-socket joints of the hips

B) Gliding joints of the wrists and ankles

C) Hinge joints of the elbows and knees

D) Pivot joints of the lower arm and neck
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Q4: What anatomical structures are defined as tough bands
of connective tissue that hold the individual bones of a joint
together?

A) Osteocytes

B) Ligaments

C) Osteons

D) Haversian systems

Q5: Which structural configuration describes the
mechanical operation of a ball-and-socket joint found in the
shoulders and hips?

A) A convex surface of one bone fits into a concave surface of
another bone.

B) A ball-like surface of one bone fits into a cuplike
depression of another bone.

C) Flat bone surfaces slide past one another to permit limited
side-to-side motion.

D) Fibrous connective bands permanently lock twenty-two
distinct bones together.

Q6: Aside from the wrists and ankles, which anatomical
structures in the human skeletal system rely on gliding
joints to permit limited side-to-side and back-and-forth
movement?

A) Vertebrae

B) Cranial bones

C) Femur and pelvis

D) Humerus and radius

Q7: A professional athlete suffers a traumatic injury that severely
hyperextends the knee, resulting in a complete tear of the tough bands
of connective tissue that anchor the femur directly to the tibia. Which
specific structure has been compromised, and what will be the
functional outcome?

A) The suture tissue is torn, causing twenty-two bones of the lower limb
to separate entirely.

B) The cartilage template is destroyed, inducing an immediate shift from
compact bone to spongy bone.

C) The ligaments are torn, leading to severe instability and a loss of
alignment between the interacting bones.

D) The Haversian systems are severed, halting the delivery of endorphins
to the central brain stem.

Q8: An adult patient exhibits an extremely rare genetic mutation where
all skull bones remain completely unfused and flexible past the age of
three months, failing to form hard sutures. What is the most significant
clinical risk associated with this condition in adulthood?

A) The patient will lose the ability to perform rotational twisting
movements of the neck and lower arm.

B) The lower jaw bone will fuse completely to the cranium and prevent
any basic chewing motion.

C) The underlying brain tissue will lack necessary rigid physical protection
against external mechanical impacts.

D) Spongy bone cavities within the skull will stop manufacturing essential
red and white blood cells.
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5

;;;‘HL g e H#;i.;i‘\l-l.m Hew cal's lur 10 Fisnd on ersd {pzoie bumpslf

A Har
[ ] [l LY — =
[+ [T

The figure shows a pair of homologous
chromosomes.

Which of the following refers to the
process in which homologous
chromosomes bind tightly together
during prophase | of meiosis?

(A) Synapsis

(B) Crossing over

(C) Fertilization

(D) Chiasmata i

e

Which of the following is a correct explanation for why some species reproduce

sexually while others reproduce asexually?

(A) Because the rate of beneficial mutation accumulation is faster when species
reproduce sexually compared to those that reproduce asexually.
(B) Because the rate of beneficial mutation accumulation is faster when species

reproduce asexually compared to those that reproduce sexually.

(C) Because beneficial genes replicate faster during asexual reproduction
compared to those that reproduce sexually.

(D) Because genetic diversity is lower when species reproduce sexually compared

to those that reproduce asexually.
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Third: The attached figure shows a human karyotype:
18- What is the gender ( Male - Female )

!( !( " ]( Show i the igure? ...

Justify your answer;

l\ II I( 1! 3! H 9- Explan: Why does helossofsegments

% W from the X or Y chromosome pose a major
]l h 1] LS | H problem in males more than in females?
1 6 17 18

w m e "I
'Iﬂ Eﬂ 2'1 .32 K"I"

19- Explain: Wh}r does the loss ﬂf';f:gmams from the X or Y chromosome pose a major
problem in males more than in females? ...................

20- Kar:mrypeﬂ are of great importance in sm{lymg genenc dlsnrders Explam why
21- Create a kar},rntype fc:-r a fElTIdlE Iwmg Organism lhat ]].:I.E {En = 1[I$} shuwmg
monosomy in chromosome number (4),

Which of the following is not a function of the checkpoints
shown in the cell cycle figure below?

(A) Halting the cycle if an error occurs

(B) Monitoring the cell cycle

(C) Checking for errors during the cell cycle

(D) Giving a signal to prepare for the initiation of the cell cycle

The accompanying figure shows that the cell cycle consists of three

stages: interphase, mitosis, and cytokinesis.

" Which of the following represents the duration of the cell cycle in
most actively dividing normal animal cells?

(A) Approximately 24 to 48 hours
(B) Approximately 12 to 24 hours
(C) Approximately 48 to 72 hours
(D) Approximately 72 to 96 hours
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First: Underline the correct alternative fallowing each of the following statements: Fipst

: Down syndrome is called -22

- Disomy 21 - - Trisomy 21 -
- Trisomy 12 - - Monosomy 12 -
What is the genotype of a female with Tumer syndome? -23
XY - X0 - XXX - XX -
Which of the following is pot one of the risks of Chononic Villus Sampling (CV5)7? -24
Amniotic flud leakage - Exposure of the fetus to Limb deformties - Miscarminge - [nfection -
What is the name of the kell resulting from the fertilization of a sperm ( n ) of an egg (n - 1 ) in terms of -25
Polyploid - Triploid - Diploid - Hagloid -
a male with Klinefelter syndromewhat is the cause -26
Dosage comnpensation - Non=Jisjunction - Gene superionty - Gene amplificatics

- B ] ) Ll

What is the purpose of human reproduction?
(A) Distinguishing between males and females
(B) Ensuring the continuation of human evolution
(C) Building stronger marital bonds

(D) Continuance of the human species

What would happen if the testes were located inside
the body cavity?

(A) Hormones from the testes would have difficulty
entering the bloodstream.

(B) Seminal vesicles would no longer be needed.

(C) Testosterone levels would increase because of the
higher temperature.

(D) Sperm production would stop because the
temperature is too warm.

The figure below shows the human skeleton.

Which of the followiny letters refers to the vertebral column?

£
‘&v.
B) —r &2
J Whv )
/ &dg <\ ©
/i o2 (p)




Coverage Of Biology G9 ADV T3 2025-2026 Mr. Ahmed Elhddad 0544557773
What occurs inside the structure labeled (C) in the diagram below? Which of the following is the correct sequence of structures that sperm passes through or
(A) Sugar secretion
(B) Sperm storage and maturation
(C) Production of follicle-stimulating hormone (FSH)
(D) Sperm production

encounters on its journey from inside the body to the outside?

[A) Seminiferous Tubule —» Epididymis - » ¥as Deferens - » Urethra

-
(B} Urethra — Epididyinis — Serniniferows Tubule — Vas Deferens

{C) Urathra — Vas Deferens — Epididymis — Seminiferous Tubube

(D) Saminiferous Tubule — Epididymis — Vas Deferens — Urethra

The graph below shows the changes in hormone levels in females TWhich of the following correctly represents the values indicated by letters (A} and (B)
during the menstrual cycle. e = 2and (8) 2re = 4 (A} (A)
. . . . ape . B ibainial gl Wi
Which of the following explains why a new egg is not fertilized during ot SPaddik® = dand(B)2n = 2(A)(B)
pregnancy? = n = 4and (8) 2n = 6 (A) (C)
(A) Due to increased production of follicle-stimulating hormone (FSH) ——rNNAT VL = s
) i e P d{B) 2n = 2 (A} (D
(B) Due to a decrease in the levels of progesterone and estrogen s aviginy Shas T ORI SN
(C) Due to the levels of progesterone and estrogen remaining high (A) ¢ '
(D) Due to increased production of luteinizing hormone (LH) Iy
D § 0 Y e
PSH) il dtl) s | o ‘ﬂ::uﬂ.: :
— |LH| ’ulTI | LT s _“:_:_-. "-u-.-in-'luh-:\ X
gt ' # e 4 | s J
fe=ny " i iy
parnr g e o Lagorcl ipde ile
- . R ¢\ : “i“'E‘r /N _"";:"" 031455 1172
I - -’.-r.:"n..:-.l' n.-l.-l-."ll : Y, Iﬁ
IV, sprmeip ol .
el abl Ml i bl ol AN Laad 1
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The figure below shows two types of cytokinesis in some cells,
indicated by numbers (1) and (2).

Which of the following is correct regarding the type of cells in which
each process occurs?

(A) (1) occurs in bacteria, and (2) occurs in a plant stem.

(B) (1) occurs in a plant stem, and (2) occurs in an animal cell.

(C) (1) occurs in prokaryotes, and (2) occurs in a muscle cell.

(D) (1) occurs in an animal cell, and (2) occurs in a plant cell.

ﬁ?wﬁ

=

(1) (2)

The figure below shows one of the stages of mitosis in an animal cell,

where one of the cell structures has been colored blue.
Which of the following is indicated by the arrow?

(A) Centromere e i
(B) Spindle fibers

L
(C) Sister chromatids
D) Centrioles
(B} *

Which of the following is not a characteristic of adult stem cells?
(A) Less controversial than embryonic stem cells

(B) Some have the ability to differentiate into different types of
cells

(C) Can be obtained with the consent of the donor

(D) Found only in adult individuals

Which of the following organisms reproduces both sexually and
asexually depending on environmental conditions?

(A) Bacteria

(B) Prokaryotes

(C) Most protists

(D) Most highly evolved animals

Which letter refers to a cell that has a large surface area-to-volume
ratio compared to the other cells?

(A) (A)

(B) (B)

(€) (C)

(D) (D)
N -:u:’ - ,"’
/ / i &

(A) (B) (C) (D)
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Which of the following is a characteristic of meiosis?
(A) Provides genetic variation in organisms
(B) Daughter cells are genetically identical 1]
(C) Occurs during growth to replace damaged cells T sns
(D) Occurs in somatic cells only vfly 5}: The accompanying figure

5 .
The figure below shows the stages of mitosis in an unsorted order. :ailj.- & Sho.ws the arrangement in
Which number indicates anaphase? Dok s y which homologqus _
(A) (1) P chromosome pairs line up to
(B) (2) : 4 produce genetic variation in
(€) (3) sex cells. When meiosis
(D) (4) " / W continues, it yields possible

. o o 2 sl T types of haploid gametes.
Which of the fo.IIow.mg is not a characteristic of cancer cells? W) Which of the following is not
(A) Spend less time in interphase than normal cells me a possible type of gamete?
(B) Spend more time in interphase than normal cells i . )
(C) Grow and divide uncontrollably as long as they receive essential ,.;,?,.;;;.,' (A) First probability: SY
nutrients -.r,n-.n..w..l (B) Second probability: Sy
(D) Have an abnormal and irregular shape compared to normal cells - fossiblity 3 (C) Fourth probability: yy
) ) ) ) (D) Third probability: sY
) ls vl }s
Possibility 2 Possibility 4
JF I I ! l Par,
l’} .5 f! }5

[ “With my sincere wishes for success and excellence.” ]
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