Living Environment Regents Review I

Topic 1: Introduction to Biology

Scientific Method:

° problem . What does {he scientist want to learn more about?

« _Make Observotions  : gathering of information

> _Hypothesis . an “educated guess” of an answer to the question

* Proeedure. . written and carefully followed step-by-step
experiment designed to test the hypothesis

° Q.O!lggi: Dato . information collected during the experiment

° 1 written description of what was noticed during the
experiment

° i . was the hypothesis supported or refuted?

Designing a controlled experiment:

* must have Large sample size and/or several trials
only change one variable at a time

[

° b . does not have variable being tested (source of comparison)
J :])gpgﬂdgni Variable : what you measure for data
. 1 . causes the effect, the one factor that is

different (in experimental group)

Practice: A TV advertisement claims that a certain brand of cough drop reduces coughing for
8 hours. Describe an investigation that could be used to determine if this claim is valid. In
your answer, include at least a description of;

* The treatment to be given to the experimental group
* The treatment to be given to the control group
= The data to be collected

»  When the data should be collected
*  One observation that would lead to the conclusion that the claim is valid

* The data ‘l‘.o be colleeted will he the numher
+imes the individuals Q,ngh.

» The data should be collected betire and ofter +he.

the individuals are given the dreps.

)

» It the Individuals n +he experimental graup Cough less
ofder ~|'akmﬂ the cough drops, “the claim is valid.
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Tools of the Biologist:

Tool Description

lectraphorests Used to separate DNA fragments
Centeifuae, used to separate materials according to different densities
Chromotoarophy used to separate pigments according to solubility
Indicatars change color in the presence of certain chemicals
S4ains used to make cell structures more visible
—

Stoppar

Tesl ube
Flasma
{55% of totat tlood)
Chromategraphy
paper
i —-!E:l:arli{)c?l’:;&plalelels S
1 (<145 of lotat blood) 7 m L Paper f‘O‘:‘d'ei
... Erylhrocylos. .
(458 of total hlood) Solent_k _-g;.'_ - swlgdn:;?gtsmt
Fill in the Chart below: S —
How many
Tool Unit Used to mi are in
measure... this
. Length cylinder?
Medcic Ruler Cm
Cyh m Vol
Graduated Cylinder Olume_
Thermometer o A1
C remperature. Sml
Mass
Balance. /Scale. | Grams
The Compound Light Microscope:
Part Function
acular Lens nearest the eye, usually magnifies 10x
. . Lenses located closest to specimen, commonly magnify at 4x, 10x,
ob(ective, and 40x
S+a0 0. Flat surface (platform) on which the slide is placed
.o Located under the stage, controls the amount of light passing
daaph racm through
COQ!‘SQ ad { Used to focus on low power only
Fine od; - Used to focus on high power
|
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* Objects viewed with the compound microscope will be upside down and backwards.

e Draw the letter “e” as it would appear under the microscope.

Objactive Lens [ e

Evepigce

Arm

Slage

. Fine Facus Knob
Diaphragm

Light

i \Coarse Fotus Knab

=

* If you move the slide up and to the right, which way will the object in view move?

down  ond left

Microscope
field of view

Approximately how
large is this cell?

500 um

I
[
I
I
|
!

4000 um

Briefly describe the steps to follow
when preparing a wet mount.

Forceps

Water and specimen

» Briefly describe the steps to follow when observing a specimen through the compound
microscope.

Conter 4he Qbred Under lbm Douder omal \p-oc,us Wwith Ctoucse adu

}_and -ncu< mith fine ﬂdl

Fill in the chart below:

Power L.ow High

Brightness of FOV Bright Darct

Size of FOV Lo rae Smal)
J
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Graphing;:
1. Identify the variables to be plotted
e lo, : the variable manipulated by the experimenter
o plotted on the x—waxis (horizontal axis)
o © the factor responding fo changes in the

independent variable
o plotted on the y-axis {vertical axis)
o Hypothesis: If (Independent), then (Dependent).

2. Determine the scale of the axes S
o determine each axis individually
o may easily be determined by taking the largest value to be plotted and dividing by the
number of blocks and then rounding up to the nearest convenient number
o the graph should be spread to occupy the most available space

3. Number and label each axis indicating the appropriate units.

4. Plot each data value on the graph with a point.  Surround each point with a circle (or
other shape as directed).

5. Draw a line that best fits the data points.
o do not connect data points to the origin {0,0) unless there is data to support this
6. If asked, provide a title which clearly indicates what the graph is about.

m@ﬁ stuclent counted the total number of leaves in a group of duckweed plants (Lemna
gibba) over a §-day period. The data collected ave shown in the table below.

Growth of Duckweed Leaves

Timve in Mumber of
Pays Leaves
0 15
1 20
2 25
3 40
4 60
5 80

Directions (39—40): Using the information in the data table, construct 2 line graph on
the grid provided on the next page following the directions helow.

39 Murk an appropriate scale on each labeled axis. 1]

40 Plot the data from the data table. Surround each point with a small cirele and connect
the points.  [1]

Example: G_@/@
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3940
’ Growth of Duckweed Leaves

L

£o
7%
o

&5 /
(71 P
55 /

5o
4s /

35 7
3b

20 /@/
5@
[{a]

Number of Leaves

o 1t 2 3 4 5
Time in Days

41 The time it takes for the number of leaves to increase from 15 to 30 is approximately
(1} 2.0 days

@ 2.3 days

3) 2.9 days

(4) 3.2 days

42 State what would most likely h’lppul to the production of oxygen by duckweed plants
if the intensity and duration of exposure to light were mcreased. [.L]

The Droduction of 0X\/gen would mncreas.
and *Hr\er\ lﬁ\lef Orwf /f{mam C@ﬁs+an4\
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Life Processes:

MQ #(Lbohsm : all life functions working to sustain life

Not life X .

functions| n HOMP(YS‘I‘QS L < . maintaining a stable internal environment in a
constantly changing external environment

1. NM +r { +f DN . obtain and use nutrients (getting food)
a. A]H-Q :{:fQ pb S make their own food through the process of
photosynthesis (at the chloroplast)
Equation:

Co,+ H,0 light o (,H,,0, 4 0,

b. heterotroph: bb"‘mn Nnutrients 'prom O-thec Oraamsms

2. ’RQ SDI (0_‘{' on . energy making/releasing from organic compounds
(at the mitochondria)

Equation:

Cl,“lp_oc, + OZ ——p 36 ATP + CO+HD

3. Tr QﬂSOO r+ . absorption and distribution of materials through an
organism

4. E}( (‘_re,“‘ fOﬂ . removal of metabolic wastes

5. S U N ~“’]€$ LS : change small molecules to large ones
(micromolecules ~>macromofecuies)

B. an U ’& -l- 10N . control and coordination (maintain homeostasis)

7. Gl’O |A)‘H’\ . increase in cell size and/or number

8. R\P'Pr odu (‘_‘H() n . production of new individuals

/ li What life function is needed for the survival of the species, but not the survival of the
individual? 'Ro production
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. Which paragraph describes the correct
procedure for preparing a stained wet mount of
onion epidermis?

1) Place a piece of onion epidermis on a slide.
Add two drops of water and one drop of
stain. Cover the slice by dropping a cover
slip directly on top of it. Press the coverslip
to force air bubbles out. Add one drop of
water to one edge of the coverslip, and add
one drop of stain to the opposite edge.

2} Add one drop of stain to a piece of onion
epidermis, Using forceps, place the
epidermis on a slide. Blot the epideymis with
a piece of paper towel to remove the excess
stain. Drop a coverslip onto the specimen.

@ Place a piece of onion epidermis on a slide.
Add one drop of water. Put one edge of a
coverslip in the water drop, then slowly
lower the oppostte edge to the water, Put one
drop of stain at one edge of the coverslip,
Put a piece of paper towel at the opposite
side of the coverslip. Allow the towel fo
absorb some water so that the stain will
move under the coverslip.

4) Add one drop of stain to a slide. Place a
piece of onion epidermis on top of the stain.
Use a piece of paper towel to absorb the
stain. Drop a coverslip on the epidermis to
flatten it out. Lift the coverslip and add a
drop of water to the epidermis. Replace the
coverslip.

. A biologist would most likely study all the
chemical activities of an organism to obtain
information about the
1) number of mutations in the organism
2) reproductive cycle of the organism
3) development of the organism

metabolism of the organism

3. Which staterent best illustrates the life process

of growth?

[} A dog consumes a bowl of food.

2) An amcba moves away from bright light.
A bean seed germinates.

4) Two monosaccharides are formed from a
disaccharide.

4, Two test tubes were filled with a solution of

bromthymol blue. A student exhaled through a
straw into cach tube, and the bromthymol blue
turned yellow. An aquatic green plant was
placed into each tube, and the tubes were
cotked. One tube was placed in the dark, and
one was placed in direct sunlight. The yellow
solution in the tube in sunlight turned blue,
while the one in the dark remained yellow.
Which statement best explains why the solution
in the tube placed in sunlight returned to a blue
color?

[} Oxygen was produced by photosynthesis.

2) Oxygen was removed by respiration.
Carbon dioxide was removed by
photosynthesis.

4) Carbon dioxide was produced by respiration.

. In the earthworm, digested proteins are

converted to new proteins by the process of
1} ingestion 3) transport
2) digestion @ synthesis

. When an individual goes without eating for a

day, his or her blood sugar level remains about
the same throughout the day. This relatively
constant condition is maintained by

homeostatic control 3) reproduction
2) egestion 4} growth of cells



7. A cell in the field of view of a compound light
microscope is shown in the diagram below,

In which direction should the slide be moved to

center this cell in the microscopic field?
to the right and up

2) to the right and down

3) totheleft and up

4} to the left and down

8. A student wanis to test the hypothesis that a

certain aquarium plant absorbs CO,. The student

placed a sprig of the aquarium plant in a test

tube with water and exhaled CO, into the water.

Which indicator should the student add to the
test tube to help him test this hypothesis?
1) Benedict's solution
2) iodine solution
3} salt solution
bromthymol blue solution

9. Which activity is #ot an example of
heterotrophic nutrition?
1) An cagle kills and eats a snake.
2) A tapeworm absorbs food in a human
intestine.

3) A mushroom decomposes a dead log,

(4) Analgal cell synthesizes food during
= photosynthesis.

10.

1.

2.

i3,

14.

Base your answer on the passage below and on
your knowledge of biology.

A student was given a sample of food
and asked to determine the types of
nulrients present in the sample. The
student placed half of the sample in a
test tube with Benedict's solution and
heated it. The solution turned brick red.
When an iodine solution was added to
the remaining half of the sample, it
turned blue black.

The student can correctly conclude that the food
sample contained
monosaccharides and polysaccharides
2) polypeptides and fats
3) polysaccharides and lipids
4) monosaccharides and polypeptides

Homeostatic regulation of the body is made
possible through coordination of all body
systems. This coordination is achieved mainly by
1) respiratory and reproductive systems
2} skeletal and excretory systems

nervous and endocrine systenis
4) circulatory and digestive systems

During a race, the body temperature of a runner
increases. The runner responds by perspiring,
which lowers body temperature. This process is
an example of

@ maintenance of homeostasis
2) an antigen-antibody reaction
3) an acquired characteristic
4) environmental factors affecting phenotype

The life function of transport in an organism

directly involves those activities used fo
@ absorb and distribute materials

2} obtain and hydrolyze materials

3) release energy from food

4) produce cellular waste products

Which process reduces the concentration of urea
in the blood of humans?

@ excretion

2) egestion

3) digestion
4) synthesis



15.

16.

17.

18.

19.

When heating a solution in a test tube, a student
should
1} point the test tube in any direction
2) hold the test tube with two fingers
3) cork the test tube
@ wear goggles
The life function responsible for the
coordination and control of all life activities in
an organism is known as
regulation 3) excretion
2) reproduction 4} nutrition

Which substance should be used to determine if
a solution is basic?

1) methylene blue 3) Lugol's iodine

2) Benedict's solution@ pH paper

The removal of carbon dioxide and nifrogenous
wastes from an organism illustrates the life
function known as

1) regulation 3) respiration

2) nutrition @ excretion

A student prepared a slide of pollen grains from
a flower. First the pollen was viewed through
the low-power objective lens and then, without
moving the slide, viewed through the high-
power objective lens of a compound light
microscope.

Which statement best describes the relative

number and appearance of the pollen grains

observed using these two objectives?

1) low power: 25 small poilen grains high
power: 100 large pollen grains
low power: 100 small pollen grains high
power: 25 large pollen grains

3) low power: 25 large pollen grains high
power: 100 small pollen grains

4) low power: 100 large pollen grains high
power: 25 small pollen grains




20.

Cl) slightly acidic

Base your answer to the following question on the graph below and on your knowledge of biology. The

graph illustrates the growth curves for two types

of bacteria (4 and B) under differing pH values.

.......... Growth of bacteria A

Growth of bacleria 8
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Bacteria A grows best in a medium that is
2} neutral

T 1 ‘! T
65 70 75 80

pH of medium

3) slightly basic

4) very basic

21

Which activity is an example of the life process
known as synthesis?

1) An organic compound is broken down and
energy is released.

Starch is formed by the chemical bonding of
glucose molecules,

A large molecule is broken down into
smaller molecules.

Oxygen moves into a cell through the cell
membrane.

3
4)

Which life function is primarily involved in the
conversion of the energy stored in organic
molecules to a form directly usable by acell?

1) absorption 3) digestion
2) circulation @ respiration

23. The diagram below represents a developing bird
egg.

What is the primary function of this egg?

D

2)

4)

food supply for predators to preserve
predator populations

adaptation to allow maximum freedom for
parent birds

continuation of the species through
reproduction

preservation of the exact genetic code of the
parent birds
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24, A glucose-tolerance test was condueted to 26. Which group of measurcment units is correctly
observe the effect of time on glucose arranged in order of increasing size?
concentration n the blood. An animal was fed 10 @ micrometer, millimeter, centimeter, meter
milliliters of glucose solution. At five different 2) millimeter, micrometer, centimeter, meter

times after the ingestion of the solution, the
blood glucose concentration was determined,
and the results were recorded in the data table

3) meter, micromeler, centimeter, millimeter
4) micrometer, centimeter, millimeter, meter

below. 277. Which stalement most accurately describes the
process of respivation?
Pata Table 1) Tt occurs only in plants during daylight hours
Time After Glucose Concentration and usually involves an exchange of gases.
Glucose Ingestion in Blood 2) Tt oceurs only in plants during daylight hours
(minutes) (mg/100 dl.) and involves ingestion of preformed organic
0 75 molecules.
30 125 3) It occurs continuously in the cells of all
60 110 organisms and involves the synthesis of
a0 g0 organic moleculies.
120 80 @ It occurs continuously in the cells of all
180 - organisms and usually involves an exchange
of gases.

28, When a duck dives into cold water, the
capillaries in its skin constrict and move deeper
below the swrface of the skin. This reaction is an

The change in glucose concentration in the
blood between 0 and 30 minutes was probably

due to
. . . example of
1} the liver releasing glucose into the small . .
intestine homeostasis 3) respiration
@ glucose being absorbed from the digestive 2) synthesis 4) excretion
system 29, Nutrition mvolves those activities by which
3) the synthesis of glucose from starch organisms
4) glucose being used for cellulax respiration 1) remove cellular waste products
25. The use of CO, and H,0 by a geranium plant to @ abtain and process materials needed for
synthesize glucose illustrates the process of other activities
autotrophic mutrition 3) exchange gases with their environment
g heterotrophic nutrition 4) absorb and circulate materials
3) protein production 30. Which life process is classified as autotrophic in
4) carbohydrate hydrolysis some organisms and heterotrophic in other
organisms?
1) hormonal regulation
nutrition

3) anaerobic respiration
4) transport




Base your answers to questions 31 through 34 on the information and data table below.

One milliliter of a solution containing an even distribution of a species of bacterium was spread on the
surface of a nutrient medium in each of five culture dishes. The nutrient medium in each dish was the
same, except for pH. The dishes were then incubated at 37°C for 24 hours. The number of bacterial
colonies in each dish was then counted, and the results are represented in the data table below.

Data Table ﬁ\
1o ‘ )
Number of Bacterial @
pH of Mutrient | Celonies on Nulrient £ op £ 5
Medium Medium io"—"
©
5 10 Q506 &
6 50 &
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7 80 E 4o |
8 70 @ !
[re. 30 I
g 5 ot
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E
3
= Py
1o )
Fan
(s
O

023d567T8%1Wu0
pH

31. Using the information in the data table, construct a line graph on the grid provided. Mark an appropriate
scale on cach labeled axis.

32. Plot the data for the number of bacterial colonies on the grid. Surround each point with a small circle and
connect the points.

33. The limiting factor in this investigation is the
@ pH of the nutrient medium
) species of bacterium in each culture dish
3) color of the colonies of bacteria
4) amount of nutrient medium in each culture dish



34, Using one or more complete sentences, state a conclusion that relates the number of colonies of the
species of bacterium to pH. BO cterio. Orva be s}
of 8

Bocteria growth s optimal ot o pH In o sla y basic
on\umnmﬁ&i

35. Explain how carbohydrates provide energy for
life functions.

Carbohydrates Qre Converted into ATP(cgllu(a.r e,nefqug)
dur,ng telludar respirotion,

36. The effect of ptl on a certain enzyme is shown
in the graph below.

Y

o

Hate of Enzyme Action

] 171 [
01 2 345 6 7 8 910111213
pH =

At what pl would the enzyme be most effective?
1) above 10 3) between 5 and 7
@ between 8 and 10 4) below 5

37. Many people who are in favor of alternative
medicine claim that large doses of vitamin C
introduced into a vein speed up the healing of
surgical wounds. Describe an experiment to test
this hypothesis. Your answer must include at

least: | o The experimenta] group will be,
s the difference between the experimental group : 3

€ cinini 1 o chn Vitammn C
of subjects and the control group
» two conditions that must be kept constant in The contml 9rbup Wwill nat e
both groups vitormin C . 3

» data that should be collected
« an example of experimental results that would g Tm b

support the hypothesis condition s that must fe¢main

tonstant: Ami. b{: 'PQ“:I.anS
Time 0]; ‘H\€ QXperrmmF
Age of patients

Y D&-}q: The ‘\Q&.hnﬁ Voate ﬁ'r ‘”\( h\&w'\ds

o Il the experimendtal ard h
-Fa sler healina +h. ilmgm If?\?nlaﬁs



38. In desert environments, organisms that cannot maintain a constant internal body temperature, such as

39.

snakes and lizards, rarely go out during the hot, sunny daylight hours. They stay in the shade, under rocks
or in burrows during the day. Ixplain how this behavior helps maintain homeostasis in these organisms.

This behavior hetps +o Fequiadte +hewr bodnd temperature

x

Base your answer to the following question on the information and data table below.

Two species of fish were subjected to a series of treatments. The number of red blood cells flowing per
minute through one capillary in the fail of each fish was counted and the average calculated. The data
table below shows the treatments given to each species of fish and the resulis of the various freatments.

Data Tabla
Treatment Species of | Number of Average Number of
Fish Fish Used Red Bload GCells
Adrenaline added (1:10,000 solution) Trout 10 35
Adrenaline added (1:7,000 solution) Trout 10 50
50% alcehol selution added Trout 5 78
Temperature reduced (25°C to 4°C) Trout 6 30
Lactic acid added ({1:5,000 solution) Sunfish 6 90
25% alcohol solution added Sunfish 8 89
Adrenaline added (1:10,000 solution) Sunfish 6 17
Temperature reduced (25°C to 4°C) Sunfish 6 14
Temperature increased (15°C to 25°0) Sunfish 6 22 ]

State rwo errors in this investigation.

DiHferent numbers of prsf\ in +he 9roupj
@ Tes+rn5 More than Ddne Variable,
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Base your answers to questions 40 and 41 on the information, diagram, and table below.

A student wanted to test the hypothesis that rooting hormones will stimulate the production of new roots at a
faster vate than would take place without rooting hormones. Two stem cuttings of equal length, similar to the
one shown below, were taken from a rose, a begonia, and a geranium plant. The cut end of one cutting from
cach plant was dipped into the hormone and then planted in wet sand. The other cutting from each plant was
planted in wet sand without dipping it into the hormone. All cuttings were maintained in identical
environmental conditions. At the end of 4 weeks, all the cuttings were removed from the sand and the lengths
of the roots that had developed were measured. The results are sununarized in the data table below.

Plant Culting Total Length of Roots in Centimeters
Treated with Hormone Untreated
Begonia 1.50 1.00
Geranium 0.75 0.50
Hose 0.00 0.00

40. Describe one way the student could make the experiment more valid.
The expertment will be more valld with lorger
Sample Sizes (Us< more Plants in ¢ach 3roup)

41. What purpose did the untreated cuttings serve in this experiment?

The untreated QULng; Served as the contrl 3rbup

42. A peppered moth and part of a metric ruler are represented in the diagram below.

Row Body Length:Wingspan
() 1:1
(2) 2:1
(3 1:2
(4} 2:2

Which row in the chart above best represents the ratiq of body length to wingspan of the peppered moth?
1) 1 2) 2 @ 3 4) 4



