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1 Explain the effect of surface area to volume ratic on the function of the cell, to include calculations Figure 1 7
Mustrate the main events of the cell cycle to include the processes taking place during interphase (G1. 2 and G3),

2 . . . S Figure 4 e

mitesizand cytoknesis, kadmg to genestically dentcal cells

3 Explain the effects of disruptions to the oell cycle to include cancer and apoptosis g5

4 Compare and confrast cytokinesis in plant and animal cellis B3
ldentify the function of each structure in mitosis to include: centromeres, microtubules, motor proteins, N

= Figure & g1
spindie apparatus, centrioles

& Explain the effects of disruptions to the oell cycle to include cancer and apoptosis g5
Differentiate between the differsnt structures or forms of genetic material (DHA] to include, chromosomes, chromatids }

7 Figure 3 78
and chromatin

B Explain how nondisjunction is related fo errors in mitosis and meiosis Tabide? 87

a Compare and contrast mitosis and meiosis, to include the stages, outcomes and contribution to genetic variation Figure 18 =]

10 Compare and confrast mitesis and meiosis, to include the stages, outcomes and contribution to genetic variation Tabdel 83




11 Explain how nondisjunction is related to errors in mitosis and meiosis Tabiel 87
12 Identity the similarities and differences within homologous chromosomes Figure 16 50
13 Identify, and draw biological diagrams of, the specialized plant tissues in roots, stems, and leaves, using a microscope and models Figure 17 122
14 Distinguish between the different types of plant responses Table§ 124
ldentify, and draw biolegical diagrams of, the specialized plant tissues in roots, stems, and leaves, using a microscope
15 Tableg 121
and models
16 Explain how the structures of roots, stems, and leaves are adapted to their functions 118
17 Explain how the structures of roots, stems, and leaves are adapted to their functions 118
18 Observe and identity major types of plant cells to include parenchyma, collenchyma and sclerenchyma using the microscope 115
19 Identify the major types of plant tisswes o include merstematic, dermal, vascular and ground 116
20 Compare the structures and functions of roots, stems and leaves 1232




1 Explain the effect of surface area to wolume ratio on the function of the cell, to nClude calculations Figure 1

7

Clbuall Gy 3 Ly ddall gl g e aasll ) mland) Galise B il 7 50

The surface area to volume ratio determines how well L) 3 gall g s aliaial Sle 2lal 5 0 gaa anall ) CJ‘“"J‘ dalice 4w 2083

the cell can take in oxygen and nutrients and get rid
of its waste products.

& Choose the best choices from the drop-down menus.

As a cell grows, its m increases faster than its . The more a
cell increases in size, the more the cell’s surface area to volume ratio . As a cell
grows in size, it may hecume to take in enough oxygen and nutrients and remove

waste.

Another limit to cell size is the distance materials travel inside the cell. The bigger the cell, the longer the
distance. With longer distances, transport of substances becomes less efficient.

BeliS B ) sall 85 sy ¢l shall cililaall e Adlsall il LS cidal) <y LS A8 Jals o) sall Ly Ji il dlaad) s 5 418 aaal HAT ax Gl



Surface area

Surface area = length x width x 6 surfaces Tpm
Surfacearea=1pmx1pmx 6 5
Surface area = 6 ym? g
nucleus—
Volume
= length x width x height ;.E_T

=Tpmx1Tpgmx1pum
nucleusg

Surface area to volume ratio

Tpm

Surface area to volume ratio = surface area : ™~

nucleus~



2 Mustrate the main events of the cell cycle to include the processes taking place during interphase (G1. & and Gz}. -
Figure 4
mitosisand cytokinesis, keading to genetically identical cells 8u

) sl shall IO Eaas Al Glleal) Jeil 4081 3 ) gal dp H)) calaay) zaa 5iG1 S 5G2) W dalhaia LA ) sam Laa g oIl & jaill g Ll aluasVli
Figure 4:

The cell cycle involves three stages:

G,—Gap Z; cell
prepares for mitasis Interphase

mitosis
Mitosis cytokinesis.

S—synthesis;
DA is replicated

Lytanen Interphase is divided into three substages :

S-synthesis : DNA is replicated
G2-Gap 2: cell prepares for mitosis
G1-Gap 1:cell grows and performs normal functions

G,—Gap 1, cell grows and
performs normal functians .Hypothesize why cytokinesis represents the smallest amount of time that a

i ?
Figure 4 The cefl cycle involves three siages—<interphase, mitosis, and cytokinesis. Interphase is divided Ce” spends In the Ce” cycle :
inta three substages. Cytokinesis is the shortest phase in the cell cycle due to its rapid process of
Hypothesire why cytokinesis represents the smatlest omount of time that o cell spends in the call cycle. dIVIdlng the CytOplasm intO two daughter CE“S following the Completion Of
chromosome segregation.
) 5% sisall aandil Aoy puall Alaall Canay a1 55 50 A Als o sl g (g gla) ey all
oo ya s 8l Juad (e ol 2ay (i) (A



3 Explain the effects of disruptions to the cell cycle to include cancer and apoptosis BS

& Explain the effects of disruptions to the cell cycle to include cancer and apoptosis B5

zeaaall LA s s gl ) Jaill 4081 5 5 50 iyl jhaal <ol 85 & 540

Not every cell is destined to survive. Some cells die because: Pt LA (e gl Blal) a8 e el L jase 4da JS

1- Because there is no need for it, like the membranes that Aaadd g iall (s g S8 ) e YIS cay) dalal) anad -
form between the hands and feet of the fetus.

Y 5230 s LIAN aia sall Cgall 58 il 3 e puall LA ga e Jlia =Y
2- An example of apoptosis in plants is the localized death of o Al Jiad YA SV e 31 Y dadlas
cells that results in leaves falling from trees during autumn.

GV 5 8 g5l maall 8 Cali gy ) LDIAT) Glld 8 Ly casdla) (e Y il Y
3- damaged beyond repair, including cells with DNA damage Ol
that could lead to cancer.

Apoptosis prevents the reproduction of unhealthy Lngn el LOIAD i pm 3my Al e USAN IS5 piay gma ol LAY 5o

cells. Apoptosis is also important during early Auglhadl e LAY A Y Sl skl ol ea
development to remove cells that are not needed.

a programmed cell death




A failure in the regulation of the cell cycle may
cause unchecked cell growth and division, known
as cancer.

Cancer cells:

+ do not respond to many of the signals that
control cell division and apoptosis

» spend less time in interphase than normal
cells

= grow and divide quickly, blocking nutrient
supply to healthy cells

= in time, destroy tissues and may cause the
organism’s death

Cancer

el Cayad le ga g el ) (9 Ll 5 LOIAT) gai ) Al 5 ) g0 anlaii 8 LSl (g2

zeaaall LAY < ga 5 LDIAY) ALl 8 aSas 3l ol HLEY) (e paall Cumis ¥
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Cancer : a condition where a cell undergoes an uncontrolled growth and division
- oyl ag sl (e Y LAY 8 Ll g sal e 3 le b g Adall 5y s0 dllai d JIA



Examples of carcinogens include:

drugs
chemicals in food
tobacco products

X-ray radiation

occur.

ultraviolet radiation

Carcinogen

:\_\L).um 3ala

Cancer can occur even in young, healthy
individuals. However, cancer is more common in
older adults because the longer an individual
lives, the more opportunities for mutations to

Radiation Chemicals
£X
"‘w
UV radiation X-rays tobacco processed detergents
foods

ekl Eygan (pa jh il ) e all sha callda LalS 48 ) LS aie

a substance or an agent that causes cancer
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4 Compare and contrast cytokinesis in plant and animal cells @\‘H;j\j @M\ \:‘M\ ‘; :‘:’jlij\ QS)AM O.'H OJG g3

Cytokinesis is the next stage in the cell cycle after P . . .
e e\.u&.\ﬁ“ Az A_JA | 0 )92 é_é 4\_15\_\3\ AL)AS\ EL Lﬁ#‘ Lﬂ:\ );.\S\
During cytokinesis, the cytoplasm of the parent cell O iR G f‘y‘ A Lé ?J.N‘U:':"‘“M v’““s"f ‘Lf}u\ <y i) oL
divides between two new cells.

(e a9 g SN (g0 AUatie de gana e Aol IS (g giad iniaa il L) oy g Al el jaill JLaS) day
After cytokinesis completes, two new cells are
produced. Each cell has an identical set of
chromosomes.



Animals
PVc @M\ ot ddlaia 8 a )k giuad) Jaziay 4380 Lo o) as8 A gall LIAD) 8
In animal cells, microfilaments pinch the . Legd pids ) ?;\J‘ LIDNA é_’uim
cytoplasm at an area called the furrow. The parent ‘ .

cell is split into two cells with identical DNA.

Plants

U s Fniy O OSan Vg Blea A1) Slaa (6 el
JSim Al Aa gl s e peday celld e Yoy Ll (g oS0
e Ol ol e dagmlly Al As 1 s e WA ) joa
LGt (5558 (e

In plants, the cell wall is hard and cannot bend
easily to create a furrow. Instead, a structure called
a cell plate appears. Cell walls form on both sides
of the cell plate. The result is two daughter cells
with identical DNA.




Copyraht by G 1l 1Bk i

ldentifty the function of each structure in mitosis to include: centromeres, micr

spindle apparatus, centriokes

Figure &6

gl

<50 el o el lea AS sall cilig ¢l (dadall Y

Figure & Visualizing the Cell Cycle

The cell cyde begins with interphase. Mitosis follows. occurring in four stages—prophase,
metaphase, anaphase, and telophase. Mitosis is followead by cytokinesis. then the cell cycle

repeats with each new cell.

Plasma membrane

Cytokinesis
Plant cells: Call plate forms,

dividing daughter celis Cytoplasm & i
Animal cefls: Clesvage

furrow formes at equator of

cell and pinches imward

untll cell divides Intwo

aof cell
= Muclear emvelope reforms
« Mucleolus reappears
= Chromosomes decondense

Microtubules shorten,
moving chromosomes to
opposite poles

Diawghter
nuclens and Condensed
nucienius chromasomas
Prophase by
Telophase = Muckear membrane
« Chromasomes reach poles disintegrates

HNucleolus

Interphase

« Ciedl grows and cairies
out normal cell processes

« DMA replicates

« Mucleolus disappears

= Chromosomes condense

= Spindie apparatus begins
1o form between the poles

Chromosomes align

Chromosomes attach to
spindle apparatus and
align along equator of call




= Nuclear membrane
disintegrates

= Nucleolus disappears

= Chromosomes condense

- Spindle apparatus begins
to form between the poles

Daughter
nucleus and
nucleolus

« Chromosomes reach poles
4 of cell

+ Nuclear envelope refarms
+ Nucleolus reappears
« Chromosomes decondense

The stages of mitosis

Chromosomes align
on equator

Chromosomes attach to
spindle apparatus and
align along equator of cell

Microtubules shorten,
moving chromosomes to
opposite poles



and chromatin

Differsntiate between the different structures or forms of genetic material ‘DH.A.' to imclude, chromosomes, chromatids

Figure 3 T8

a‘)).;a]\ ;\J;\ Las
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Chromatids

Centromere

Metaphase Q aVoo
. o= s . -
chromosome " ol 0@ o
QAT
N ,f‘\ C.a /
= JU T
el ‘;_ Ve ‘?‘_")’,”_’_-\*
~ ¢ <% WL/, ’Jl',‘g’l
4 L S" )

fiber

Nucleosome

%)
DS Histones

Chromatin fiber

.
e

Figure 3 DNA coils around
histones to form nucleosomes,
which coil to form chromatin
fibers. The chromatin fibers
supercoil to form chromosomes
that are visible in the metaphase
stage of mitosis.
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Differentiate between the different structures or forms of genetic material (DHA) to include, chromosomes, chromatids B
7 Figure 3 T8
and chromatin

) A1) sl salall dabiaall JSEY) ol JSLedl G aalDNA) Gibe s S 5 laila 5 S 5 e gus s 5 ySI lld b Loy

Nucleosome : the basic, repeating unit of chromatin made up of DNA
(S35 pa wrapped around histones il gingll Jsa el (5530l Gianall (e 4 sSall pila s HSU 5 Siall daulaY) 33s 1)

Chromosome : a structure containing a single molecule of DNA that carries . 0 ‘ . )
genetic information from one generation to the next W gl panadl Ge sl y s a o oty JSe

psas 50 5 S dia A dis e A1) 1) Sl laall sy

Chromatin: a complex of DNA and proteins that forms a chromosome,
e s I found inside the nucleus 85l JA1a 3 ga sall o gus g g KU JSES A1) i gl 5 (55 6l mandl (e S 40



B Explain how nondisjunction is related to errors in mitesis and meiosis

Table2 87

11 Explain how nondisjunction is related to errors in mitosis and meiosis

Table2 27

AV Al g Al 8 eUadVL Juadil) axe dagi y (aS ~ il

Table 2 Nondisjunction in Sex Chromosomes

Sex chromosomes Nondisjunction occurs in both autosomes and sex chromosomes.
Some of the results of nondisjunction in human sex chromosomes are listed in Table 2.
An individual with Turner’s syndrome has only one sex chromosome. This condition
results from fertilization with a gamete that had no sex chromosome. An individual

with Klinefelter’s syndrome has three sex chromosomes. This condition results from
fertilization with a gamete that had two sex chromosomes,

e IS (A iall Gla g e g S A JlatiV) ade Gasy
U Ghars Apaiall Gl sus g 5 S 5 Asall Gl g g5 S
o8 A e A ) i) e sus s s S 3 Jlaii¥) axc
o3 sa 5 S 4pal 5 i A HMiay laall padlll | Y Jsaadl

Y zlial clady) e Alall 38 i Jadd aal 5 ouia

4o Py Cbadll ad Bl | wia agugey S e (g giad

Ge Al o2 A0 dpwia Cila gu ga g S A 4pal ilasdIS
il g g0 S (g i) e (g gind Ly Sladyl)
Aganll

Genotype

| Example

Genetically Fgml ae ' No Genetically | Malewith | No Results in
| Phenotype | classified o 5 phenotypic | classified Klinefalter's | phenotypic ainth

as female syndrome : affect as male .syndrnme affect




[ Comp and itosis and meiosis, o includes the stages, ouicomes and contribution to genetic wariation Figure 18 o3

Figure 18 Visualizing Meiosis o) & sl 8 daaluall 5 il 5 dal el Jadil ¢ )Y aludi¥) g Ll Sl o ol 5 45 laall
Follow along the stages of meiasis | and melosis |l, beginning with interphase
at the left.

-y MEIOSIS |
. Centrioles ]

'a.l’rup;sa-sel-

% Chmmns.umes e plate. Pairing of homologous 9 Inletaphase I
« Chromatin condenses, chromasames occurs, each + Chromosoms Ana 1
chiomosame consists of two centromeres attach o ph
procunsrray spindle fibers. -H'_?mnhgﬂus
- Crossing over produces » Homotogous chromo- b m”‘rm‘
exchange of genetic somes line up at the sepaae
information, equator. afpfsi?; s
« The nuclear anvelope breaks
diowm.
» Spindles form.,

MEIOSIS Il
(AR [\
\ - g.. Z = « The spindies break
= Frnphase 1] down.

0 . Chrompsames condense. + Chromosomes uncoil

Me‘hphase [} + Spindles form in sach new and form 1wu nuckei.
= Centromeres of cell, » The cefl divides.

chromosomes line up « Spindle fibers altach to
randamly at the chromosomes.

equator of each cell.

© Anaphase i

= Centromeras split.
« Sisber chromatids
separate and move to =
o e 9 Telophase Il
= Four nuciei farm around @ Products
chromosomes. + Four cefls have lormed.
« Spindies break down. + Each nucleus comains a
» Cells divide. haploid number ol

chromosomes.



a9 P and itosis and meiosis, o include the stages, ouicomes and contribution to genetic variation Figure 18 o3
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Figure 18 Visualizing Meiosis

Follow along the stages of meiosis | and meiosis |, beginning with interphase
at the left

(1] Interphase (2] FI )
+ Chromosomes replicate. « Paiing of homologous alﬂetaphasel
» Chramatin condenses, chromosomes oceurs, sach + Chromosame
chromaosome consists of two centromares attach to
chromatids. spindla ﬂm‘&m
« Crossing over produces » Homalogous chromao-
exchange of genetic soimes fine up at the
information. equator
= The nuclear envedope breaks
dowm.
« Spindles form.

MEIOSIS Il

cell.
« Spindle fibers attach to
chromosomes.

e Anapse Il

P S SNV VT W

« Centromeres split.
« Sister chromatids ~ -
sepm an:‘l move to ; - = :
ot e L
oppostE R 9 Telophase Il ®
« Four nudiei form around Products
chromosomes. + Four cells have formed.
« Spindles break down. « Each nucieus contains a
« Cells divide. haploid number of

chromosomes.



10 Compare and contrast mitosis and meicsis, to inclede the stages, outcomes and contribution to genetic variation

Talre]

23
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Table 1 Mitosis and Meiosis
Mitosis

One division occurs during mitosis.

Meiosis

Two sets of divisions occur during meiosis: meiosis
| and meiosis Il

DMA replication occurs during interphase.

DMA replication occurs once before meiosis L

Synapsis of homologous chromosomes does naot
OCCUL

Synapsis of homologous chromosomes occurs
during prophase L

Two identical cells are formed per cell cycie.

Four haploid cells {n) are formed per cell cycle.

The daughter cells are genetically identical.

The daughter cells are not genetically identical
because of crossing over.

Mitosis occurs only in body cells.

Meiosis occurs anly in reproductive cells.

Mitosis is involved in growth and repaic

Meiosis is involved in the production of gametes
and providing genetic variation in organisms.

Chromasome
replication

Parent cell MEIOSIS
{before chromaosams replication)

Cro=sing

Daughter celis of meiosis Il
Chromosomes do not replicate again;
sister choomatids separate during anaphbase Il




i

Prophase | i

12 ldentifty the similarities and differences within b g chr ﬁm 16 =l ]
ALl e g s g SI JATa DAY 5 4liill aa 5l ajaas
r Y Aa Lyl DA

pow W

During Prophase I:

e the nuclear membrane breaks down

+ chromatin condenses into chromosomes

+ the spindle forms

« homologous chromosomes attach
together, a process called synapsis

e Crossing over occurs

During crossing over, homologous
chromosomes exchange genetic material.
Sections from one chromosome break off and
switch places with matching sections on the
other chromosome.
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12 ldentifty the similarities and differences within b

chiro

Figure 16 S0

AL e g g g S JASS DAY 5 4Ll da sl s

Centromere

. Sister
) chromatids

A pair of homologous
chromosomes

Figure 16 The homologous chromo-
somes are physically bound together
during synapsis in prophase |.

U Jaxi yi VT Jal
Ll ol anall Lguany
JsY) skl

homologous chromosomes
chromosomes crossover

\VAVERVAVERVAVERIBI|
AN N NN ()

slster_ non-sister 4 genetlcally different
chromatids chromatids chromosomes

Crossing over increases genetic
variation because it creates new combinations
of genes.




13 |dentify, and draw biological disgrams of, the specialized plant tissues in roots, stems, and lesves, using & microscope and models Figure 17 122
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Leaf

Blade

Cuticle {
Leaf Tissue
Upper

epidermal
cell

Petiole

Palisade
mesophyll
cell

Air space /

Vascular
bundle

43)33\ Q-U@\.Bh

Spongy
mesophyll
cells
Lower Guard cell
epidermal

cell Cuticle Stoma

Figure 17 The different tissues of leaves illustrate the relationship between structure and function.



20 Compare the structures and functions of roots, stems and leaves

122

Bl el 5 saadl il 55 ClaS 5 G o8

Leaves

There are many shapes and colors of leaves, and their arrangements on plants are dilferent for
different species. Also, the sizes of leaves can range from as large as 2 min diazmeter o less than
I mm in length. In a growing season, Lhe number of leaves that a plant can produce varies from a
few, such as for a daffodil, to hundreds of thousands produced by a mature hardwood tree.

Leaf structure

Leaves are plant organs. Leal structure, shown in Figure 17, is well-adapted for its main function—
photosynthesis. Most leaves have a flatened portion cafled the blade that has a retatively large
surface area. Depending on the plant species, the blade might be attached to the stem by a stalk
called & petiole (FET ee ohl). The petiole’s vascular tissue connects the stem’s vascular tissues to the
leaf’s vascular Hssue or veins,

The internal strocture of most leaves is well-adapied for photosynthesis. Figure 17 shows tightly
packed cells directly below a leaf’s upper epidermis. This location has the maximum exposure (o
light, and therefore, most photosynthests takes place in these column-shaped cells. They contain
many chloroplasts and make up the tissue called the palisade mesophyll (mehz uh fihl, or palisade
layer. Below the palisade mesophyll is the spongy mesophyil, consisting of irregularly-shaped,
loozely packed cells with spaces surrounding them. Oxygen, carbon dicxdide, and water vapor move
through the spaces in the spongy mesophyll. In most plants, waler travels from the roots up through
the stems and into the leaves, replacing the water nsed in photosynihesis and lost irom the plant by
evaporation. Water evaporates from the inside of a leaf to the outside through stomala in a process
called transpiration that helps pull the water column upward.

SEBY
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14 Distinguish between the different types of plant responses

Table§ 124

il Cllainy datisd) &) 6V o aal)

Table 8 Plant Tropisms

Stimulus: Light Stimulus: Gravity ' Stimulus: Mechanical

Response: Response: Response:
» Growth toward light source » Positive downward growth « Growth toward point of
» Negative upward growth contact

Tropism : a plant’s growth response to an external stimulus

Ayl

A Htaad Alall e i)




ldentity. and draw biological diagrams of, the specialized plant tissues in roots, stems, and leaves, using a microscopes

amd mo-dels

Tableg

121

Types of stems

Zlaill 5 seaall alasinly (51 Y1y Glanall s ) sdall 8 dacadiall 40l danwdl A o ) cillaladall an )5 aan

Stems are plant organs and all stems have adaptations that help plants survive, as
shown in Table 6. In some plants, these adaptations enable stems to store excess food,

and in other plants, they help withstand drought, cold, or heat.

Table 6 Types of Stems

Type Tuber 1
Example
White potato
Functlon Eoo& st:)rage

Narcissus

Spider plant
- Food storage - Asexual reproduction
« Asexual reproduction

Function - Food storage

- Food storage

A LS il e clilall aclus i L il aen s Al sliac ] o ol
aladall (A3 (e sl AT o3a (S8 (L) any (85T gl (B e e
Bolall ol o Galaall Jaas e sl (5 AT il Ay i)

Ol &) 5l:



18 Explain how the structures of roots, stems, and leaves are adapted to their functions 118

17 Explain how the structures of roots, stems, and leaves are adapted to their functions 118

Vascular tissues

In a plant, the physiological processes of transporting water, food, and dissolved
substances is the main function of two types of vascular tissue~xylem and phloem.

Xylem Water that contains dissolved minerals enters a plant through its roots. The
water with dissolved minerals is transported throughout a plant within a system of
xvlem that flows continuously from the roots to the leaves. Xylem (ZI lum) is the
water-carrying vascular tissue composed of specialized cells called vessel elements
and tracheids (tray KEY ihdz). At maturity, each vessel element and tracheid consists
of just its cell wall. This lack of cytoplasm at maturity allows water to flow freely
through these cells.

Vessel elements are tubular cells that are stacked end-to-end, forming strands of xylem
called vessels. Vessel elements are open at each end with barlike strips across the
openings. In some plants, mature vessel elements lose their end walls. This enables the
free movement of water and dissolved substances from one vessel element to another.

Tracheids are long, cylindrical cells with pitted ends, shown in Figure 13. The cells are
found end-to-end and form a tubelike strand. Unlike some mature vessel elements,
mature tracheids have end walls. For this reason, tracheids are less efficient than vessel
elements at transporting materials.

In gymnosperms, or nonflowering seed plants, xylem is composed almost entirely

of tracheids. However, in flowering seed plants, xylem consists of tracheids and
vessels. Because vessels are more efficient at transporting water and materials,
scientists propose that this might explain why flowering plants inhabit many different
environments.

Phloem The main food-carrying tissue is phloem (FLOH em). It transports dissolved
sugars and other organic compounds throughout a plant. Recall that xylem only trans-
ports materials away from the roots. Phloem, however, transports substances from the
leaves and stems to the roots and from the roots to the leaves and stems. Although not
used for transport, there are sclereids and fibers associated with the phloem. These
sturdy sclerenchyma cells provide support for the plant.

Vessel

Vessel
element

element

- Tracheid

Figure 13 Tracheids and vessel elements are the conducting cells of the xylem.
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18 Observe and identity major types of plant cells to include parenchyma, collenchyma and sclerenchyma using the microscope| 115
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Plant Cells - bl WA

You can identify a typical plant cell by the presence of a cell wall, a large central ) o o )
vacuole, and chloroplasts. However, there are many different types of plant cells—each ¢ 5_uS 43S 35 gad sl Dlaa s BHEN O Aol gad 4ily ala és “—D’-m ‘ﬂ-‘s*“-’
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types of plant cells form most plant tissues. Table 4 shows each of these cells and T TN TR o . nei f P IT
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Table 4 Plant Cells and Functions

Cell Type Examples Functions

- Storage
- Photosynthesis
- Gas exchange

Parenchyma i
- Tissue repair and replacement
« Support
- Transport of materials
Collenchyma

= Support for surrounding tissues
- Provides flexibility for plant

Sclerenchyma « Tissue repair and replacement




19 ldentity the major types of plant tissues to inClude merstematic, dermal, vascular and ground
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Remember that a tissue is a group of cells that work together to perform a function.

Depending on its function, a plant tissue can be composed of one or many types of - - <
cells. There are four different tissue types found in plants— meristematic (mer uh stem " uhﬂ\ Al ]y‘
AH tihk), shown in Figure 10, dermal, vascular, and ground o )

Apical meristem
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Cork cambium Vascular cambium

different tissue types found in plants : -t 8 53 s sl dabiaal) Ganadl) g1 i
= AR TN 1- meristematic . adin e o)
p— 2- dermal. s
\Seils?/ 3- vascular. g geall de NI Y

4- ground =l -t

Root apical meristem
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Figure 10 Most plant growth results from the production of cells by meristematic tissues. Stems and roots L.;Lcjj\ e‘%&\ ..~“ n 2\:\3&?‘ - . .y\ "! \ﬁ \:’M\ Gu..i;\ sz;\ g._dUd\ ‘SJ: L‘ﬂjb c;)..gj JJ..J.AJ\}

increase in length mostly due to the production of cells by apical meristems. A plant’s vascular cambium is a

different kind of meristematic tissue. Cambium produces cells that increase root and stem diameters. - . H . . . - R e s . .
d‘.ul\})ﬁ.;l\ J\.Lﬁ\uﬁm)ﬁb)\;e}m\.ﬁ\ Cluj c%ﬂ\@ﬁ(\uﬁu@&yﬁﬁm




Use the hypothetical cell shown below to answer the

question:

What is the ratio of its surface area to its volume? *
(2 Points)

EOTQI1 : Explaintheeffectof surfaceareatovolumeratioonthef un




In the figure below, the cell cycle involves

three stages—interphase, mitosis, and cytokinesis.
Interphase is divided into three substages. In which
stage of the following involves DNA Replication?

* (2 Points)

EOT Q2: Hlustrate the main events of the cell cycle to include
the processes taking place during interphase (G1, S and G2),
mitosisand cytokinesis, leading to genetically identical cells

O e2




Which describes Apoptosis? * (2 Points)

EOT 3: Explain the effects of disruptions to the cell cycle to include cancer and apoptosis

O Occurs in all cells
O Disrupts the normal development of an organism
() Isa response to hormones

O Is a programmed cell death



In the figure below, which letter of the following indicates the cell plate? * (2 Points)

. Compare and contrast cytokinesis in plant and animal celis




The figure below shows the spindle apparatus.
Which letter of the following refers to centrioles? *

(2 Points)
Q5: 1dentify the function of each structure in mitosis to include:

centromeres, microtubules, motor proteins, spindle apparatus,
centrnioles




The illustration below shows one way cancer can
spread from one body part to another.
Which letter of the following indicates cancer cells?

* (2 Points)

Q6: Explain the effects of disruptions to the cell cycle to include
cancer and apoptosis




The illustration below shows different structures or
forms of genetic material.
Which letter of the following indicates histone
protein?

* (2 Points)
Q7: Differentiate between the different structures or forms of

genetic material (DNA) to include, chromosomes, chromatids
and chromatin

Chromattn

Mutajtase
ctvomosame
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The illustration below shows different structures or
forms of genetic material.

Which letter of the following indicates cancer cells? v Ol
* (2 Points) ey
Q7: Differentiate between the different structures or forms of

genetic matenal (DNA) to include, chromosomes, chromatids
and chromatin

O Option 2

O Option 1



use the image below to identify the nondisjunction that results in death of progeny. *

Q8: Explain how nondisjunction is related to emrors in mitosis and meiosis




question:
Which letter of the following indicates Anaphase-17

* (2 Points)

Q9: Compare and contrast mitosis and meiosis, to include the stages, outcomes and contribution to genetic
variation




Which of the following is a characteristic of meiosis? * (2 Points)

Q10: Compare and contrast mitosis and meiosis, to include the stages, outcomes and contrnibution to genetic
vanation

O Crossing over only happens in Meiosis
() The daughter cells are genetically identical

() 1t occurs only in body cells



~ Which of the tollowing is Normal Female * (2 Points

Q11: Explain how nondisjunction is related to errors in mitosis and meiosis

Nondisjunction in Female Sex Chromosomes

~

Example

Genotype ’ XX X0 ‘ XXX

() Both Xx & XXX
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Which number is pointing to the vein or vascular
bundie of the leaf?
* (2 Points)

Q13: Identify, and draw biological diagrams of, the specialized

plant tissues in roots, stems, and leaves, using 2 microscope and
models




Which of the following is example of GRAVITROPISM * (2 Points)

Q14: Distinguish between the different types of plant responses

O
() NONE of the above
[ Jie
QN



The figure below shows the phases of mitosis, study it and answer the question:
Which letter of the following indicates Metaphase? * (2 Points)

Q5: Identify the function of each structure in mitosis to include: centromeres, microtubules, motor proteins, spindle
apparatus, centnotes

() (D)




Which of the following reproduces sexually only? * (2 Points)

() Most protists
O The more advanced animals at the level of biological functions
O Bacteria

O Most simple animals



Based on the diagram below that indicates normal
Cell Cycle. At which stage of the following does the
combination of cyclin with CDK signal the start of
the cell cycle?

* (2 Points)




Relate cell size to cell functions, and explain why cell size is limited.
* (2 Points)

() targer cells have more efficient functions.
O Cell size 1s limited to maintain an optimal surface area-to-volume ratio.
() smalier celis are less specialized in their functions.

() celi size is unrelated to cell functions.
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Explain how the cancer cell cycle is different from a normal cell cycle.
* (2 Points)

O Cancer cells are not affected by cyclins.
‘ Cancer cells do not undergo apoptosis.

() cancer cells exhibit uncontrolled growth and division.

O Cancer cells follow a more organized cell cycle.



How is nondisjunction related to errors in mitosis and meiosis?
* (2 Points)

O A) It leads to abnormal chromosome numbers in daughter cells.
() D)1t prevents the formation of the spindie apparatus.
O C) It causes cells to undergo apoptosis.

O B) It increases the rate of cell division.



Q12: identify the similarities and differences within homologous chromosomes

() Non—sister chromatids
() The sister chromatids
‘ The centromere

O The nucleolus



