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The Microscope
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Care and Structure of the Compound Microscope
1. Label all indicated parts of the microscope.
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i : 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
the blank the proper word or phrase to rep] ace the one that is underlined,

S
F@C‘Ux O\ﬁ'\' G% ﬂ] encroscopc lens may be cleaned with any soft tissue.

JD\U&{* 2 QG\W 2. The microscope should be stored with the 0il immersion lens in position over the stage.
/(—fUr’ (‘O 3. When beginning to focus, use the lowest-power lens.
uU\h\! (‘lﬂ)f\/\ 4. When ‘focusing. always focus toward the specimen.

‘/\/’ 5. A coverslip should always be used with wet mounts and the high-power and ol lenses.

4. Match the microscope structures in column B with the statements in column A that identify or describe them.

blank. If false, correct the statement by writing on

Column A Column B
1. platform on which the slide rests for viewing j a. coarse adjustment knob
‘ b. condenser
2. used to increase the amount of light passing through d ¢. fine adjustment knob
the specimen d. iris diaphragm
e €. mechanical stage
—= 3. secure(s) the slide to the stage {_— f. nosepiece
b g. objective lenses
C 4. delivers a concentrated beam of light to the specimen 9 ]: s;z“lxllagrclips
j- stage

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

‘{2

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

5. Define the following terms.

vzrtualtmage‘g mﬂQﬂ‘ﬁ‘\@d \maoe_- b\j —% Qﬁll’(lr l% ‘(_1’\@}/
ﬂﬂ)’ljlﬂ.é H.Aum WVlO%P ‘Hf\cbp’ Gan _be geen b\.j He e =N

resolution: p‘k’wﬂ F“E‘Z‘)D[ U‘ﬂd DOlM |Q§ "H’Q Gb' "'}'L[j +0 Ci,‘\)rll/‘(c-;\)\mh }f

~two Clore thye ?ﬁp
Viewing Objects ugh the croscope

6. Cyc:}mplete, or respond to, the followmg statements:
ord

1. The distance from the bottom of the objective lens to the specimen is called the

"‘D 'H/‘é W , %’Assumc 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?

é\ e \ d 3. The area of the specimen seen when looking through the microscope is the

qg 4. Ifa mlcroscopc has a 10X ocular and the total magnification at a particular time is 950, the
objective lens in use at that timeis X,

Co 6’\""054' 5. Why should the light be dimmed when looking at living (nearly transparent) cells?

M@Q&L 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
¢) 7. If, when usmg 2 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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8. Ifthe size of the high-power field is 1.2 mm, an object that occupies approximately a third of that
ficld has an estimated diameterof —____ mm.

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

8. 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.
s

5 mm = _mm 0.5 mm

1.>0O= 2. >0 3. 0%
D x 100 X SOD «
9. Say you are observing an abject in the low-power field. When you switch to high-power, it is no longer in your field of view.
Why might this occur? -p\eld deorases 09 moamﬂa cohop mom\ thig
Cubzes, e Ob\eot il gk e h:cwr Lo d

‘What should be done initially to prevent this from happening?

Center e @kﬂe@}

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

resolution; LW Oreo%se N amount of light needed: INCNED N

working distance: (:LJI" PROS e depth of field:

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

Hc;wso‘.;/]vt ULDF \/"" V_‘j\' O"\%‘_Utftﬂﬁ, ﬁ\( {/V\‘O\f\ ?@V\)ﬁf |'6V16 s ZMM’?

12, Describe the proper procedure for preparing a wet mount.

Vg, He Ofepyrert N Hre 5“1:&&&0(&@6 o c:fmo ef
uhde, Or anine on 4re Slde, Hiy He Q@ecinnen Uf’ufm,\ o
HMakwpcl, B o dpp oﬁ Gytuﬂ&mn( %Lﬁwt\}dCor%M\l Tower

pinaled Covers 20 eu
13. Indicate the probable g’useo the followin sntuauons arisinp ‘i g use rrucroscope

a.  Only half of the field is illuminated: /H’C (elﬂé nG{' COrr\ECSH\,/
oladed \nto Place

b. Field does not change as mechanical stage is moved'/ﬂ"e 8\ ‘Ok, 15 N Q‘]L (‘b{\m Cﬂ[{
o thoned lp e Cloynys
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EXERCISE

Jo
The Cell: u
Anatomy and Division i

- 1

"))

Anatomy of the Composite Cell _

1. Define the following terms: ;
organetie: | vhpce lul o Shructure Hood pefforms. O SQe_,ﬁc. %
(wekedooley funchan  for e el -
et e onsgc %Pn,\d-u\fml é G Faona [ Ung @z [Win 2

M o]

2. Although cells have differences that reflect their spccxﬁc functions in the body, what fun%a they have in common: =

Qb\hjr\! to m?;‘rc\l,:otiu regnduce oW, opond P o

N0 V‘C/
3. Identify the fo[lowmg cell parts: Sh PYas l \lb/ &d

&‘Sﬂﬂﬂ_ﬂﬂﬂmm 1. external boundary of cell; regulates flow of materials into and out of the cell; site of

cell signaling
\\J%ﬂ'ﬁﬂw 2. contains digestive enzymes of many varieties; “suicide sac” of the cell
m i-POCJr\Dm dﬁ’ O 3. scattered throughout the cell; major site of ATP synthesis
1w GV Hl .l/ 4. -s]er_lder extcnsiéns_ of the plasma membrane that increase its surface area
_Lﬂd uoion S 5. stort‘ad glycogen granules, crystals, pigments, and so on
eTDlO\ \ apga rq:h}_S 6. membranous system consisting of flattened sacs and vesicles; packages proteins for
J L export
\ \ldtbLS 7. control center of the cell; necessary for cell division and cell life
f ) €n3r~r i Q Lf— = 8. two rod-shaped bodies near the nucleus; associated with the formation of the mitotic —
spindle
V\JU"(/Le’O [‘AS 9, dense, darkly staining nuclear body; packaging site for ribosomes -
aanre I”Of v ‘-(Z\m Ij 10. contractile elements of the cytoskeleton
FO\)-C\V‘ (.J fl\ 11. membranous system; involved in intracellular transport of proteins and synthesis of
membrane lipids
(z\" b0w5 12. attached to membrane systems or scattered in the cytoplasm; site of protein synthesis

O/\ Qm O’H " "’Ph rEDASIS. threadlike structures in the nucleus; contain genetic material (DNA)
PCXD\(\ o 14. site of free radical detoxification

!
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4. In the following diagram, label all parts provided with a leader line

C@(\’tf\o[eb

Micvoy: 6 016\
CLPPQ"
M crofu,
pitbochondon
nden
Peroxisome-

Differences and Similarities in Cell Structure
S. 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 o (el\s p\jr C\Cfbﬁb\\l ‘\K)O\Q)f‘fﬂ' NU‘.’ Ploor &
@ﬁ-\*t’)f\ 0L \w\w\g\) @r QO\)UMO\ "r\g-su,c_,
sperm » Hos o Ao oy ﬁlaﬂxcllum
. ollows e et 4o \onmf,l el
smooth muscle a Celle, \na)ut on E’,lamdmled C%V\CU?&

, a_lony oxs allows 2 %rta:}ﬂ demef, 6 o

red blood cells i\/ﬁ i — WF‘I

\&r?)e Surfece greo ot Adlows wagye Space

,\O erb) V\.C,VV\(Tj\O.b‘V\
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6. What is the significance of the red blood cell being anucleate (without a nucleus)?/n‘e C(: ll W ﬂ._l,ylaj; e)(l 5 _h
be_olbole 4D monufadure new Profens, et | Lt ted

Did it ever have a nucleus? (Use an appropriate reference.) \l C By If s0, when? be;f)fe "\'5 _‘fma

f the four cells observed microscopically (squamous epithelial cells, red blood cells, stoth muscle cells, an @sp )

which has the smallest diameter? ‘26_,! W) Which is longest? %me)b{‘h Mo

Cell Division: Mitosis and Cytokinesis
8. Identify the three phases of mitosis in the following photomicrographs.

9, What is the importance of mitotic cell division? Prlto U\E) (\YDUJ—‘M ‘L M)Obi i
of doniadg Cell=

@ 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 _] _is referred to as mitosis. Cytokincsis is division of the 1, N UC_)QUb

—2_. The major structural difference between chromatin and chromosomes
is that the latter are _3 . Chromosomes attach to the spindle fibers by undi-
vided structures called _4 . If a cell undergoes mitosis but not cytokinesis,
the productis _5 . The structure that acts as a scaffolding for chromosomal 5 ‘Me
attachment and movement is called the _6 . _7__is the pcnod of cell life

%
3

when the cell is not involved in division. Two cell populations in the body 4 -&&Dﬂw__

that do not routinely undergo cell division are _8 and 9 _.

6. O?nt r\r‘&\‘e/______

7. 4 anfO\r\o/%g,_,_

8, ﬂmronb

o, Skedefald oo Wwshe

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

L\] PYD p Yad 1. Chromatin coils and condenses, forming chromosomes.

oW pfﬂaﬁ? |N0%€_ 2. The chromosomes are V shaped.
e . —LEJ‘@‘D\'\&.&)‘L 3. The nuclear envelope re-forms,

o —'\‘ elo Plﬁl’.‘r%(’ 4. Chromosomes stop moving toward the poles.

has 5. Chromosomes line up in the center of the cell.
(‘\ v@)ﬁ hase 6. The nuclear envelope fragments.
Ql ?’1"@0"\(1%6 7. The mitotic spindle forms.
V\rlﬁf‘p L\ﬂ%‘e—f 8. DNA synthesis occurs.
\ verPlho€ 9. Centrioles replicate.

Pf?'"él? IngiScC  10. Chromosomes first appear to be duplex structures.

h&@@'

\_/l/w\ﬂ,(k € 12. Cleavage furrow forms.

e. telophase

Dm%m 11. Chromosomal centromeres are attached to the kinetochore fibers.

a . 0 ,h/@,?l/lﬂv‘s*( and .C { R P ﬂ)gﬂftﬁfz-@ —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?

Dok, Compogt Vodies amre lfvw}mp‘rcoli\} Mgl Coser
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