
Connect to the Big Ideas
Connect to the Big Ideas answers are also available as a 
Blackline master on the accompanying CD.

DNA screening raises 
questions about who should 

be tested and why

public health 
strategies, have 

greatly reduced the 
incidence of some 

diseases

drug 
research 

leads to new 
treatments but 
presents ethical 

issues, such as 
potentially biased 

data, drug costs 
and ownership of 

cures

embryonic stem 
cells may have 
many applications, 
but their use raises 
ethical questions

transgenic 
organisms and 

cloning can be 
used to solve 

problems, but raise 
concerns about 

potential 
consequencesgene therapy can 

treat inherited 
conditions but raises 

questions about how far 
society should go in using 

the technology

Big Idea:
Developments in medicine 

and medical technology can 
have social and ethical 

implications

plant tissues join to form 
four types of organs: the 

root, stem, leaf, and 
flower 

meristematic cells 
differentiate into 

specialized cells to 
form different 
plant tissues

plants have two 
main organ systems 

for sustaining life: 
the root system 

and the shoot 
system

humans have 11 
organ systems 

that interact 
together to perform 

tasks for survival 
and reproduction

cell specialization 
is influenced by 

the contents of the 
cytoplasm, 

environmental 
factors, and 
secretions 
from other 

cells

animals have four 
main types of 

tissues: muscle, 
epithelial, connective, and 

nervous

Big Idea:
Plants and animals, 

including humans, are made 
of specialized cells, tissues, 

and organs that are 
organized into systems

Knowledge and Understanding
 1. d.

 2. d. 

 3. c.

 4. c.

 5. b.

 6. Daughter cells are two cells that are identical to each 
other and to a parent cell (they contain identical genes). 
One parent cell that divides to make two daughter cells. 

 7. DNA screening is a valuable tool because it can help 
people make important life decisions. For example, a 
person who tests positive for Huntington’s disease may 
choose not to have children so they do not risk passing 
the gene to their off spring. Screening raises ethical issues 
because it is sometimes done when no cure is available 
for the disease being screened (e.g., Huntington’s disease) 
or it may lead to people who test positive being treated 
diff erently or discriminated against. 

 8. Transgenic means genetic information has been altered 
with the insertion of genes from a diff erent species. 

 9. a. cytokinesis
  b. DNA replication
  c. interphase
  d. continued growth and preparation
  e. mitosis

 10. Cancer occurs when cells lose the normal constraints 
on their rate of division and begin to divide much more 
oft en and uncontrollably.

 11. Cell division is the process by which plants and animals 
replace lost or damaged cells and by which they become 
organisms from a single cell. Cell specialization involves 
cells diff erentiating to provide diff erent functions for an 
organism. 

 12. Early embryonic cells diff er from adult cells because they 
are totipotent, which means they can become any type 
of specialized human body tissue. Adult cells are already 
specialized and cannot be transformed into other types 
of cells. 

 13. Th e arrangement of the organs in the human digestive 
system allows the orderly mechanical and chemical 
breakdown of food, and the absorption of nutrient 
molecules that result form the breakdown. Mechanical 
breakdown begins in the fi rst part of the system (mouth) 
and is followed by chemical breakdown by saliva in 
the mouth and by gastric juices in the stomach. Th e 
stomach’s muscle tissue contracts to also mechanically 
mix the food. When the food is fully mixed, it passes 
to the small intestine, where more digestion occurs. 
Nutrients are absorbed into the body from the small 
intestine. Th e fi nal organ in the system, the large 
intestine, absorbs water, vitamins and salt from the 
digested food and helps eliminate waste. 
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 14. An example of a public health strategy is the use of 
vaccinations to control the spread of infectious diseases. 
Th is strategy has virtually eliminated some infectious 
diseases. 

Thinking and Investigation
 15. a. Chemicals that prevent the organization of spindle 

fi bres might cause problems to occur when the 
chromosomes are separated, resulting in new cells 
receiving the wrong number of chromosomes aft er 
cell division. 

  b. Answers will vary. Example: Treat some tissue with 
chemical and have control tissue that is not treated. 
View cells from each tissue under a microscope 
to determine if organization of spindle fi bres was 
prevented. Screen samples of cells from each tissue to 
determine number of chromosomes. 

 16. a. leaf; cell wall present; cells appear to be packed with 
chloroplasts, which are used for photosynthesis

  b. embryo; magnifi cation very high; evidence of cell 
division, spindle fi bres

  c. cardiac muscle; nuclei appear to be between cells; 
cells are branched, unevenly striated

  d. small intestine; villi or microvilli 

 17. Evening. Procedures will vary. Example: Have two groups 
of the same types of plants. Ensure that conditions for 
each group are the same, except for the time of day when 
watering occurs. Water one group in the morning for a 
period of several weeks, depending on the type of plant 
used. Water the other group in the evening during the 
same period. Ensure that the same amount of water is 
given to each plant. Look for evidence of one set of plants 
thriving and one set of plants dying. Th is experiment 
works best outdoors, as it pertains to sunlight, heat and 
evaporation.

 18. Plants require water, but not excessive amounts. 
Excessive water can prevent roots from performing gas 
exchange with the soil, something plants need to survive. 
Th e wilted leaves are a sign that the root cells died and 
could no longer take in and transport water to the leaves. 
To prevent this, you could have someone come in and 
moderately water your plants, or you could purchase and 
install a time-release watering device in the soil near the 
plant. 

 19. Th e amoeba has a better chance of survival, because the 
pond is a natural habitat for the amoeba. Th e amoeba is a 
single-celled protist. On the other hand, removing a cell 
from a multi-cellular organism and isolating it in a pond 
would result in cell death because a cell from a multi-
cellular organism depends on other cells to support all of 
its life-sustaining processes.

 20. 65 536 

 21. Answers will vary. Example: I will study the eff ects of 
exercise on the incidence of heart disease in teenagers. 
I will collect data to determine the pre-study health 
status of the teenagers, including the presence of heart 
disease or factors that can contribute to heart disease. I 
will also determine the status at the end of the fi ve years. 
I will determine the exercise habits of the teens over the 
fi ve-year study (how much, the regularity of the exercise, 
the type of activity). I will obtain the data by asking the 
students to keep a record, and by conducting interviews 
before, during and aft er the study period. My hypothesis 
will be that the incidence of heart disease will be lower 
in students who exercise intensely on a regular basis 
over the fi ve-year study period. My analysis will control 
for diet and smoking, to better determine the eff ect of 
exercise. 

 22. It cannot be concluded that asthma is declining in 
Ontario because the graph only shows the rates of 
hospitalization due to asthma and not the actual number 
of cases. Th e graph shows that the rates of hospitalization 
due to asthma in Ontario have declined, but this may 
mean a number of diff erent things (for example, fewer 
people are being admitted to hospital for their asthma 
symptoms; more people are being treated for asthma at 
home) and not necessarily that asthma declined. 

Communication
 23. 

vacuole
(much larger than

in animal cell)

nucleus

golgi Body

mitochrondria

chloroplast
(found only in plant cells)endoplasmic

recticulum

cell membrane

cytoplasm

mitochrondria

 24. Answers will vary. Example: Th is analogy works because 
gases (oxygen and carbon dioxide) are moved and cycled 
around the entire planet and a cell; energy is transformed 
(many diff erent transformations occur on Earth and 
inside a cell); most of Earth’s surface and most of a cell 
are made of water. Th e structure of a cell can be almost 
any shape, but cells do have an upper size limit. Cells 
contain parts that share materials (matter) and work 
together to transform energy to sustain life. 
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25. Answers will vary. Example: A poster on the use of stem 
cells in research might promote the benefi t of fi nding 
ways to induce adult stem cells to become pluripotent so 
that the use of embryonic stem cells is not required. 

26. If the top of the plant is cut off , the lower side branches 
will begin to grow, making the plant less spindly. Th e 
terminal bud produces the hormone auxin, which 
inhibits the meristematic growth in the lateral buds.

27.
Tissue Main Function

Epithelial skin epithelia acts as semi-permeable • 
barrier between outside and inside of 
body

columnar epithelia line small intestine, • 
stomach and glands; secretes mucus, 
absorbs materials

Muscle skeletal attaches to bone, making • 
movement possible

smooth muscle contracts to help blood • 
vessels and some organs function

cardiac muscle contracts so heart can • 
pump

Nervous relay• s signals, coordinate body actions, 
detect information

Connective bone needed for movement, support • 
and protection

fat needed for energy storage, padding • 
and insulation

blood transports nutrients and oxygen, • 
clots, and attacks invaders

28. In animals, the digestive system’s function is to physically 
and chemically break down food to supply the body’s 
cells with molecules (sugar) to produce energy. It cannot 
perform this function alone. It works with the circulatory 
system to transport molecules to all the cells. Without 
this interaction, there would be no way to eff ectively 
input energy molecules and transport them to where 
they are needed. Without energy, the organism dies. In 
plants, two systems, the root and the shoot, must work 
together to transport required materials in saps, such 
as water and sugar.  Without the interaction and shared 
duty of transporting water, plant cells could not perform 
photosynthesis and the organism would die.

29. 
soil particles

osmosis

xylem vessel

30. Nasal cavity → pharynx → larynx → trachea → bronchus → 
bronchiole → alveolus → across lung cell membrane and 
into cell → across capillary cell membrane and into cell → 
across capillary cell membrane and into bloodstream → 
across fi nger cell membrane and into fi nger cell

31. Answers that support either position are acceptable as 
long as they include justifi cation. Example: I believe 
strongly that the public health-care system should 
continue to pay for individuals who acquire smoking-
related illnesses, because I believe that smoking is an 
addiction and therefore it is a condition that should be 
supported by public health-care. If public health-care 
stopped covering illnesses that are related to lifestyle, we 
would need to rethink care for many diff erent diseases 
and conditions. However, it is important that healthy 
lifestyles are also promoted through public health 
strategies. Th is will reduce the rate of smoking and other 
lifestyle-related illnesses. 

 32. 

transpiration
actively taking place

transpiration
 not occuring

stomata close

stomata open

guard cells lose
water and collapse

guard cells swell
and take on sausage shape

TR-1-102 MHR • Unit 1 Tissues, Organs, and Systems of Living Things 978-0-07-072365-8

MACSTE10_U01_END.indd   102MACSTE10_U01_END.indd   102 8/7/09   5:40:49 PM8/7/09   5:40:49 PM



 33. 

  

specialized cells
(e.g., blood cells, muscle cells)

tissues
(e.g., blood, smooth

muscle, cardiac muscle)

organs
(e.g., heart)

organ systems
(e.g., circulatory system)

come together to form

form

work together

Application
 34. Mitochondria are the sites of energy transformation in 

the cell. A mitochondrion has the structure and capacity 
to absorb glucose and break it down to release the energy 
stored in it. A mitochondrion has the ability to then 
capture this released energy and make it available in a 
useable form to all other organelles. Th e other organelles 
carry out other life-sustaining functions with this energy; 
if energy is not available because the mitochondria has 
malfunctioned due to poison, all reactions stop and the 
cells and organism die.

 35. Most of these tests are detecting the presence or absence 
of specifi c proteins.  Proteins are coded for by DNA; 
DNA’s function is to code for proteins that then have 
functional jobs within a cell. So, by investigating the 
proteins an organism is making, you can determine what 
DNA code, or gene, is present.

 36. Xylem cells must have ‘pores,’ or access points, for water 
to enter them so the water can then be transported 
within the vessel to other parts of the plant. If the xylem 
cells are plugged, then the plant cannot absorb water 
into the vessels and cannot transport the water. Th e tree 
cannot perform photosynthesis in its leaves and dies.

 37. Chemotherapy or radiation is indiscriminate—these 
treatments do not target cancer cells and they can harm 
normal cells. Th ey are chosen as treatments because they 
have the ability to mutate cells. Treatment can cause a 
mutation in a cell cycle gene of a normal cell and cause 
uncontrollable cell division.

 38. Answers will vary. Pros include: the eradication of 
mosquitoes and the protection of people and animals 
from infection with a disease that can be fatal or can 
cause serious complications, particularly in high-risk 
individuals. Cons include: the virus can lay dormant 
for some time; mosquitoes can mutate enough that the 
pesticides no longer work and the mosquitoes continue 
to carry the virus; pesticides are harmful to ecosystems, 
organisms and humans. Other methods of prevention 
include: reducing mosquito populations by eliminating 
standing water that serves as breeding ground, and 
reducing the chances of being bitten by using repellant 
or covering skin as alternatives to pesticides.

Literacy Test Prep
Multiple Choice 
 39. a.

 40. c.

 41. b.

 42. c.

 43. a. 

Written Answer
 44. Example: Th e best cure for a heart attack is prevention. 

A heart attack causes heart cells to die, so “curing” heart 
tissue or a heart attack is not possible aft er the heart 
attack has occurred. Heart attacks can also be fatal. 
Treatment focuses on breaking up blockages or opening 
clogged arteries to limit the number of cells that are 
damaged. 

978-0-07-072365-8 Unit 1 Review • MHR TR-1-103

MACSTE10_U01_END.indd   103MACSTE10_U01_END.indd   103 8/11/09   1:48:14 PM8/11/09   1:48:14 PM




