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The Microscope
Care and Structure of the Compound Microscope
1. Label all indicated parts of the microscope.
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2. Explain the proper technique for transporting the microscope.
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3. The following statements are true or false. If true, write T on the answer blank. If false, correct the statement by writing on
the blank the proper word or phrase to replace the one that is underlined.

—G“ \ ATee \Q N WWI. The microscope lens may be cleaned with any soft tissue.

LJ DGWU C1 (0w ”Q}I‘hc microscope should be stored with the gil immersion lens in position over the stage.
Toue

3. When beginning to focus, use the Jowest-power lens.

QU\)G\\! (:"'on ) 4. When focusing, always focus toward the specimen.

=<
RAVI2 5. A coverslip should always be used with wet mounts and the high-power and oil lenses.
4. Match the microscope structures in column B with the statements in column A that identify or describe them.
Column A Column B
-3 1. platform on which the stide rests for viewing a. coarse adjustment knob
0 b. condenser
2. used to increase the amount of light passing through c. fine adjustment knob
the specimen d. iris diaphragm
E e. mechanical stage
—————— 3. secure(s) the slide to the stage f. nosepiece
g. objective lenses
-—_D__ 4. delivers a concentrated beam of light to the specimen h; Oenlst
1. spring clips
j- stage

5. used for precise focusing once initial focusing has been done

F

6. carries the objective lenses; rotates so that the different
objective lenses can be brought into position over the specimen

S. Define the following terms.
virtual image: G\ \W\QOQ Phat is emC" Ond ﬁGOrS "‘0 bf
wheve 1F1S ok
resolution: Ab \’\l \'O dISCYImn’)(‘U"{ l"«\)O C\O%{\\l %l"'()@d—fd Ob,\rf(')tf
O» >¢ 0yl
Viewing Objects Through the Microscope

6. Complete, or respond to, the following statements:

Wox l'»‘If)Q él skance g The distance from the bottom of the objective lens to the specimen is called the

o H’Q \"“ 2. Assume there is an object on the left side of the field that you want to bring to the center (that
is, toward the apparent right). In what direction would you move your slide?

C 1€ \d 3. The area of the specimen seen when looking through the microscope is the
Cl 5 4. If a microscope has a 10X ocular and the total magnification at a particular time is 950X, the
objective lens inuse at that timeis X,

ingreaxt Cophont 5. Why should the light be dimmed when looking at living (nearly transparent) celis?

PO\’O‘OC O‘v‘ 6. If, after focusing in low power, only the fine adjustment need be used to focus the specimen at
the higher powers, the microscope is said to be
st

7. If, when using a 10X ocular and a 15X objective, the field size is 1.5 mm, the approximate field
size with a 30X objectiveis—___ mm.
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\
D < \ 8. If the size of the high-power field is 1.2 mm, an object that occupies approximately a third of that
field has an estimated diameter of . mm.

You have been asked to prepare a slide with the letter  on it (as shown below). In the circle below, draw the k as seen in the
low-power field.

- Figure out the magnification of fields 1 and 3, and the field size of 2. (Hint: Use your ruler.) Note that the numbers for the

field sizes below are too large to represent the typical compound microscope lens system, but the relationships depicted are
accurate.

5 mm ——— mm 0.5 mm
1L.>0O« 2. >0 3, >0
20 x 100 X 500 x

Say you are observing an object in the low-power field. When you switch to high-power, it is no longer in your field of view.

Why might this occur? ! QRS - kA (’\\g (02N \(Y\()gm pi(‘ﬂl’iOV\
inereanen ; unlun We  obyeck 15 combered -od bow pover i} migu be

oulside Abe highuw— ponar® ielod '
What should be done inm to‘i)revent this from happening? G \'W Hre Ob\) €C,Jf %W"
You Wit 1o view

Do the following factors increase or decrease as one moves to higher magnifications with the microscope?

resolution: _\NORARS amount of light needed: {1 Cve (o)
working distance: decrtarer depth of field: OQCV? e)

A student has the high-dry lens in position and appears to be intently observing the specimen. The instructor, noting a working
distance of about 1 cm, knows the student isn’t actually seeing the specimen.

The \m«\tms dinYone  fov Ye ‘h.g) Lz, % pliien = s

Describe the proper procedure for preparing a wet mount,
Dlace 4t SECMMAVY AN e 5\‘\6& Uulvr\ a meclaum AWM_p_ng__QM_p
ol ywoler of scdive on We slide . Adi speciman in o clrop usJ‘nqu o kothyick

Il slrdnq‘ adel @ olm'o of stain omd mix witha ;OOH)p:'ck . Hold (ovey 5],"9 wi th
(3ovcgps : f_'owrslip boucher ore side -of the specinien dap,omcl W slowly Hie C‘”‘jh
Indicate the probable cause of the following situations arising during use of a microscope. Lovirslip ondp Me gpteintn

0n1yha1fofmeﬁeldisiuunﬁnated;/\\& Umh-is not CQVNC,“L'I rotedecd 1l

placey

b. Field does not change as mechanical stage is moved: Tl"e slide IS nof corecH i
poothiond "N Ve clamp gn fe mechaniead stage
G doer -not ppovt whan Y mechaniced Stege nowy,

Howso?
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The Cell: %
Anatomy and Division

Anatomy of the Composite Cell

1. Define the following terms:

organelle: ﬂﬂ\.\\u O‘Q(lht er \nLYQU‘Jln\n« a\wue bt Hhot OVG/OrmS R
)t g 1S ‘\)\\C\\Ov\ Ro( (‘cu

ceit: e Voonic shuthuced  omed funchoned umi b of Jiving
OV1iS NN /
have differences that reflect their specific functions in the body, what functions do they have in common?

Mo vy Yo vwwetabolite bo reproduce to arowm) , o responcl

Yo & Shawaolys ted FO "M Ove
3. Identify the following cell parts:

2lonren embrar

O
2. Although cel

- external boundary of cell; regulates flow of materials into and out of the cell; site of
cell signaling

('\( 5 D$CYY\ € 2. contains digestive enzymes of many varieties; “suicide sac” of the cell

M \' (—0 (\Jﬂ OnCl 0\ G 3. scattered throughout the cell; major site of ATP synthesis

r ‘& \CVo L , \\; 4. slender extensions of the plasma membrane that increase its surface area

S»_I') thoesions 5. stored glycogen granules, crystals, pigments, and so on

(f 0\9} \ g 0 O’Q}US 6. membranous system consisting of flattened sacs and vesicles; packages proteins for
export

N vt \Q Uy 7. control center of the cell; necessary for cell division and cell life

Cﬁ V\‘\ A OLQ 8. two rod-shaped bodies near the nucleus; associated with the formation of the mitotic
spindle

N \\Q\ﬁ(\ \U S 9. dense, darkly staining nuclear body; packaging site for ribosomes

M \C VO c \a msz\Lf Y 10. contractile elements of the cytoskeleton
"‘*‘7"‘5\(\ £4 o¢ FY{J‘OOIM"\\(

041 e 0™ 11, membranous system; involved in intracellular transport of proteins and synthesis of
membrane lipids

i osonmen 5

Clrarop kit o v
Chromalin Thrrady 13. threadlike structures in the nucleus; contain genetic material (DNA)

attached to membrane systems or scattered in the cytoplasm; site of protein synthesis

p €vrok1 30Mm I{ 14. site of free radical detoxification
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4. In the following diagram, label all parts provided with a leader line.
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Differences and Similarities in Cell Structure

5. For each of the following cell types, list (a) one important structural characteristic observed in the laboratory, and (b) the
function that the structure complements or ensures.

squamous epithelium a. CQHS p‘l' ('LO%’(JA{ TLOWW’Y \\B‘(ﬂm( \’\ ‘%
b. OH(’/V\'& lwn'nr} or_{nuenng ‘(I%V\l
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6. What is the significance of the red blood cell being anucleate (without a nucleus)? {Am ! }‘(c/ ((C € SQQJ—\—
O°“$H A\ w md»u\ CrLLb, cant mManu facyve  nuwy ow(; hevv

Did it ever have a nucleus? (Use an appropriate reference.) I L) If so, when? € fore ! fiptrowes o

re (/S' 3( *l(f'lw'l
7. Of the four cells observed microscopically (squamous epithelial cells, red blood cells, smooth muscle cells, and sperm),

o

which has the smallest diameter? '3Qtnvl Which is longest? smoetn v pjsecle or 4 ,0’—/-" n

Cell Division: Mitosis and Cytokinesis

8. Identify the three phases of mitosis in the following photomicrographs.
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9. What is the importance of mitotic cell division? Pm \)id& ey Ao{ 6001 Y QWOUUH’\ @Y\d

J
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10. Draw the phases of mitosis for a cell that contains four chromosomes as its diploid or 2n number.
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11. Complete or respond to the following statements:

Division of the _1 _is referred to as mitosis. Cytokinesis is division of the 1. A') UQ\ €05
—2 . The major structural difference between chromatin and chromosomes (, VLO

is that the latter are _3 . Chromosomes attach to the spindle fibers by undi- 2. Y D) l(l hy 'y
vided structures called _4_. If a cell undergoes mitosis but not cytokinesis,

the product is _5 . The structure that acts as a scaffolding for chromosomal 3, COI/"I dﬂ )% d
attachment and movement is called the _6 . _7_ is the period of cell life

when the cell is not involved in division. Two cell populations in the body 4 len«‘o M e.re)
that do not routinely undergo cell division are _8 and _9 . )

5. S eleyad Mysdde
o. Lavdhac Muscle

12. Using the key, categorize each of the events described below according to the phase in which it occurs.

Key: a. anaphase b. interphase c. metaphase d. prophase e. telophase
D QND\\Q%Q 1. Chromatin coils and condenses, forming chromosomes.
\A s A ho ]D\h Q 48 2. The chromosomes are V shaped.

E. T(\ O p\/\QL € 3. The nuclear envelope re-forms.

E . TﬁkODhCl hnd 4. Chromosomes stop moving toward the poles.

C. Me )fC\DhCﬁf 5. Chromosomes line up in the center of the cell.
. P fOQ\’\O & 6. The nuclear envelope fragments.

P Y p“ aw 7. The mitotic spindle forms.

D

D

B- I 3,.,( D\/lcl’?fe 8. DNA synthesis occurs.
B. lm\mﬁ\fb‘if

9. Centrioles replicate.
D . p*"o 0»\0&? 10. Chromosomes first appear to be duplex structures.
D- ‘)Y\Q M 11. Chromosomal centromeres are attached to the kinetochore fibers.

6- T’Q (K)QMK 12. Cleavage furrow forms.
ﬁ . A’V\Q Q\W and 13. The nuclear envelope(s) is absent.

13. What is the physical advantage of the chromatin coiling and condensing to form short chromosomes at the onset of mitosis?
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