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Using Lab Equipment

Different experiments require different types of equip-
ment. But even though experiments differ, the ways in
which the equipment is used are the same.

»

Beakers I
e Use beakers for holding and pouring liquids. \

* Do not use a beaker to measure the volume
of a liquid. Use a graduated cylinder instead.
(See page R16.)

¢ Use a beaker that holds about twice as much
liquid as you need. For example, if you need
100 milliliters of water, you should use a 200-
or 250-milliliter beaker.

Test Tubes

e Use test tubes to hold small amounts of substances.

LAB HANDBOOK

* Do not use a test tube to measure the volume of a liquid.

e Use a test tube when heating a substance over a flame.
Aim the mouth of the tube away from yourself and
other people.

e Liquids easily spill or splash from test tubes, so it is
important to use only small amounts of liquids.

Test-Tube Holder S

e Use a test-tube holder when heating a substance in
a test tube.

e Use a test-tube holder if the substance in a test tube
is dangerous to touch.

e Make sure the test-tube holder tightly grips the test tube
so that the test tube will not slide out of the holder.

e Make sure that the test-tube holder is above the surface
of the substance in the test tube so that you can observe
the substance.

R12 Student Resources
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Test-Tube Rack

—
Forceps >
e Use forceps when you need to pick up or hold a very =
. . =
small object that should not be touched with S
your hands. <
~
¢ Do not use forceps to hold anything over a flame,
because forceps are not long enough to keep your
hand safely away from the flame. Plastic forceps
will melt, and metal forceps will
conduct heat and burn your hand.
—
Hot Plate

e Use a test-tube rack to organize

test tubes before, during, and after 1
an experiment.
PP g

e Use a test-tube rack to keep test tubes
upright so that they do not fall over and
spill their contents.

e Use a test-tube rack that is the correct

size for the test tubes that you are using. | 5 11
If the rack is too small, a test tube may -
become stuck. If the rack is too large, a -

test tube may lean over, and some of its
contents may spill or splash.

e Use a hot plate when a substance needs to be kept
warmer than room temperature for a long period
of time. /

e Use a hot plate instead of a Bunsen burner or
a candle when you need to carefully
control temperature.

e Do not use a hot plate when a substance
needs to be burned in an experiment.

e Always use “hot hands” safety mitts or -
oven mitts when handling anything \1
that has been heated on a hot plate. '

Lab Handbook R13
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Microscope

Scientists use microscopes to see very small objects that cannot easily be seen
with the eye alone. A microscope magnifies the image of an object so that
small details may be observed. A microscope that you may use can magnify an
object 400 times—the object will appear 400 times larger than its actual size.

p
Eyepiece Objects are
viewed through the
eyepiece. The eyepiece
contains a lens that
commonly magnifies

P
Body The body sepa-
rates the lens in the
eyepiece from the
objective lenses below.

an image 10 times.

Coarse Adjustment
This knob is used to
focus the image of an

object when it is

2
Nosepiece The nose-
piece holds the
objective lenses above
the stage and rotates
so that all lenses may
be used.
.

viewed through the
low-power lens.

Fine Adjustment This
knob is used to focus
the image of an object
when it is viewed

p

High-Power
Objective Lens This is
the largest lens on the
nosepiece. It magnifies
an image approximately
40 times.

p
Stage The stage
supports the object

being viewed.
.

P
Diaphragm The
diaphragm is used to
adjust the amount of
light passing through
the slide and into an

objective lens.
\.

P

Mirror or Light
Source Some micro-
scopes use light that is
reflected through the
stage by a mirror.
Other microscopes
have their own light
sources.

\.
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through the high-
power lens.

Low-Power
Objective Lens This
is the smallest lens

on the nosepiece. It
magnifies an image
approximately 10 times.
\.

p
Arm The arm supports

the body above the
stage. Always carry a
microscope by the arm
and base.

.

Stage Clip The stage
clip holds a slide in
place on the stage.

J

Base The base supports
the microscope.

~N
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VIEWING AN OBJECT
1. Use the coarse adjustment knob to raise the body tube.

2. Adjust the diaphragm so that you can see a bright circle of light through
the eyepiece.

3. Place the object or slide on the stage. Be sure that it is centered over the
hole in the stage.

4. Turn the nosepiece to click the low-power lens into place.

5. Using the coarse adjustment knob, slowly lower the lens and focus on

the specimen being viewed. Be sure not to touch the slide or object with
the lens.

6. When switching from the low-power lens to the high-power lens, first
raise the body tube with the coarse adjustment knob so that the high-
power lens will not hit the slide.

7. Turn the nosepiece to click the high-power lens into place.

8. Use the fine adjustment knob to focus on the specimen being viewed.
Again, be sure not to touch the slide or object with the lens.

NO09aNVH av1

MAKING A SLIDE, OR WET MOUNT

7
& &

it
e
(1) © (3)
Place the specimen in the Place a drop of water on Place a cover slip on the
center of a clean slide. the specimen. slide. Put one edge of the

cover slip into the drop of
water and slowly lower it
over the specimen.

»
(4) (5
Remove any air bubbles Dry any excess water
from under the cover slip by before placing the slide on
gently tapping the cover slip. the microscope stage for

viewing.

Lab Handbook R15
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Spring Scale (Force Meter)
e Use a spring scale to measure a force pulling on the scale.

e Use a spring scale to measure the force of gravity exerted on an
object by Earth.

¢ To measure a force accurately, a spring scale must be zeroed before it is
used. The scale is zeroed when no weight is attached and the indicator is
positioned at zero.

¢ Do not attach a weight that is either too heavy or
too light to a spring scale. A weight that is
too heavy could break the scale or
exert too great a force for the scale
to measure. A weight that is too
light may not exert enough ’
force to be measured accurately.

Graduated Cylinder

e Use a graduated cylinder to measure the volume of a liquid.

LAB HANDBOOK

* Be sure that the graduated cylinder is on a flat surface so that your meas-
urement will be accurate.

¢ \When reading the scale on a graduated cylinder, be sure to have your eyes
at the level of the surface of the liquid.

e The surface of the liquid
will be curved in the gradu-
ated cylinder. Read the
volume of the liquid at the
bottom of the curve, or
meniscus (muh-NIHS-kuhs).

meniscus

® You can use a graduated
cylinder to find the volume
of a solid object by measur-
ing the increase in a liquid’s
level after you add the
object to the cylinder.

Read the volume
at the bottom of
the meniscus. The
volume is 96 mL.

R16 Student Resources
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Metric Rulers
e Use metric rulers or meter sticks to measure objects’ lengths.

e Do not measure an object from the end of a metric ruler or meter
stick, because the end is often imperfect. Instead, measure from the
1-centimeter mark, but remember to subtract a centimeter from
the apparent measurement.

e Estimate any lengths that extend between marked units. For example, if
a meter stick shows centimeters but not millimeters, you can estimate the
length that an object extends between centimeter marks to measure it to
the nearest millimeter.

¢ Controlling Variables If you are taking repeated measurements, always
measure from the same point each time. For example, if you're measuring
how high two different balls bounce when dropped from the same height,
measure both bounces at the same point on the balls—either the top or
the bottom. Do not measure at the top of one ball and the bottom of
the other.

EXAMPLE
How to Measure a Leaf

1. Lay a ruler flat on top of the leaf so that the 1-centimeter mark lines up
with one end. Make sure the ruler and the leaf do not move between the
time you line them up and the time you take the measurement.

2. Look straight down on the ruler so that you can see exactly how the
marks line up with the other end of the leaf.

3. Estimate the length by which the leaf extends beyond a marking.
For example, the leaf below extends about halfway between the
4.2-centimeter and 4.3-centimeter marks, so the apparent measurement
is about 4.25 centimeters.

4. Remember to subtract 1 centimeter from your apparent measurement,
since you started at the 1-centimeter mark on the ruler and not at the
end. The leaf is about 3.25 centimeters long (4.25 cm — 1 cm = 3.25 cm).

AR L

3 4
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Triple-Beam Balance

This balance has a pan and three beams with sliding masses, called riders. At
one end of the beams is a pointer that indicates whether the mass on the pan
is equal to the masses shown on the beams.

1. Make sure the balance is zeroed before measuring the mass of an object.
The balance is zeroed if the pointer is at zero when nothing is on the pan
and the riders are at their zero points. Use the adjustment knob at the
base of the balance to zero it.

2. Place the object to be measured on the pan.

3. Move the riders one notch at a time away from the pan. Begin with the
largest rider. If moving the largest rider one notch brings the pointer below
zero, begin measuring the mass of the object with the next smaller rider.

4.  Change the positions of the riders until they balance the mass on the pan
and the pointer is at zero. Then add the readings from the three beams to
determine the mass of the object.

300 g position of largest rider
90 g position of middle rider
+ 3 g position of smallest rider

393 g mass of beaker

LAB HANDBOOK

largest rider (300 g)
middle rider (90 g)

i_ ‘= smallest rider (3 g)

R18 Student Resources
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Double-Pan Balance

This type of balance has two pans. Between the pans is a pointer that indicates
whether the masses on the pans are equal.

1. Make sure the balance is zeroed before measuring the mass of an object.
The balance is zeroed if the pointer is at zero when there is nothing on
either of the pans. Many double-pan balances have sliding knobs that can
be used to zero them.

2. Place the object to be measured on one of the pans.

3. Begin adding standard masses to the other pan. Begin with the
largest standard mass. If this adds too much mass to the balance, begin
measuring the mass of the object with the next smaller standard mass.

4.  Add standard masses until the masses on both pans are balanced and the
pointer is at zero. Then add the standard masses together to determine
the mass of the object being measured.

4 )

200 g 200 g
100 g 100 g

50 ¢
209 209 20 g

2049 .
+ 1g "
393 g mass of beaker

NO09aNVH av1

4 3\
Never place chemicals or liquids directly on a pan.

Instead, use the following procedure:

@) Determine the mass of an empty container,
such as a beaker.

@ Pour the substance into the container, and
measure the total mass of the substance
and the container.

€) Subtract the mass of the empty container
from the total mass to find the mass of the
substance.

Lab Handbook R19
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