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The devices commonly used to measure liquid amounts in the laboratory are graduated cylinders and pipettes. (See
figures 1 and 2) Due to properties of water to be discussed later in this course, water adjacent to the sides of graduated
cvlinders and pipettes is at a slightly higher level than at the center, this curved uppersurface is referred to as the
meniscus. To accurately determire the amount of fivid in a cylinde: the reading must occur from the center of the
meniscus. (sce figure 3)

[ THE PROBLEM

The problem you are to solve is: Which type of glassware is more accurate in measuring liquid amounds -- the
graduated cylinder or the pipette?

IL. PROTOCOL (PLAN OF ZATI"ACK)

Provide a written plan of attack to solve the problem. Be sure your instructor approves your portocol before proceeding.
INSTRUCTORS APPROVAL:
HINT: Remember |1 ml of water weighs 1 g

CAUTION: NEVERPIPETTE ANY MATERIAL BY MOUTH. SOME MATERIALS USED IN

THIS LAB MAY BE POISONOUS. USE A PIPETTE PUMP TO DRAW FLUIDS
INTO THE PIPETTE.
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Solution Preparation 4

On occasions you may be asked to prepare solutions for use in your laboratory work. Usually these will be precent
solutions (5%. 10%. etc.). Precent solutions are prepared as follows:

1. Collect the appropriate amount of the substance in grams as indicated by the percent desired.

2. Dissolve this in 80 ml of water

3. Add sufficient water to bring the total amount to 100 ml

EXAMPLE: To prepare a 5% sucrose solution add 5 grams of sucrose to 80 ml of water and dissolve the
sucrose. Then add water to bring the total volumn to 100 ml 3

On occasions such a weak concentration of the solution is needed fﬂ;( the above procedure must be modificd. For
example, to prepare a .01% solution of sucrose would necessitate addifig=01 g of sucrose to 100 mi-of water. Even though
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On occasions such 4 weak concentration of the solution is needed that the above procedure must be modified. For
example. to prepare a 01% solution of sucrose would necessitate adding .01 g of sucrose to 100 ml of water. Even
though some scales have the precision to weight .01 g. the scales in your laboratory do not. In situations such as this you
must initially prepare a more concentrated solution than needed and dilute it to obtain the desired concentration.

A dilution is described in terms of the number of patts of the initial solution (stock) compared to the total volume Thus
a 1210 dilution is preparcd by adding 1 part of the stock to 9 parts of water.

A wide range of dilutions can be obtained by the technique of scrial dilutions. In serial dilutions each dilution is
preparcd from the previous one by the same dilution factor. The concentration of the final solution may be determined
by the formula (x/y)" where N/y is the dilution factor and n is the number of dilutions made.

EXAMPLE: To prepare a 1:125 dilution of the stock you would need three 1:5 dilutions. See figure 4.

Stocl

' What are the proportions in a°1:5 dilution? in a 3:7 dilution?

What is another way of preparing a 1:125 dilution without using the serial dilution scheme shown above?
l The Problem

Prepare the following potassium permanganate solutions:
I A 1110

B. 1:1000

PROTOCOL: Explain how you plan to prepare these solutions and receive your instructors approval before continuing.

INSTRUCTOR’S APPROVAL:

4

Once you have prepared vour solutions bring 10 ml to Your instructor who will use a spectrophotometer to check the
accuracy of vour solution
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1. The heaviest human had a mass of 484,890 grams. This is equal to kg.

- The heaviest inscct on record has a mass of 0.0998 kg. This is the same as __

The smallest full-grown fish cver caught had a mass of 0.002 g. This is the same as mg and also the same
as Hg

4. The smallest weasel known has an av crage mass of 35.000 mg. This is cqual to e
5. This lightest woman on record had a mass of 2,115 kg. at the age of 17. This is equal to g

6. Find the mass in kilograms of the cans in a carton, if each can has a mass of 768 grams. and there are 24 cans

7. A pill has a mass of 200 mg. How many tables are necded to fill a prescriptionof 5 grams?

8. Brand X advertises 16.4 mg “tar” in cach of its cigarettes. How may grams of “tar” are in the 20 cigarettes in the
pack?

9. How many capsules will there be in a bottle if the contents total 18.6 8. and each capsule has a mass of 300
milligrams?

10. How many 250 ml cups cqual I liter?

y 4

1. How large a can (Jiters) would be required to fix paint in if the formual calls for 300 ml of black. 800 ml of red and
3.5 liters of white?

& =
12.How many people can receive a 120 ml glass of orangc juice from-a-liter jug?





[image: image4.jpg]13.A hostess wished to make a champagne punch for a party by using 6 liters of champagne. 200 ml of ginger ale and
300 ml of 7-up. How large n mixing bowl (in liters) must she use?

4. The height of the tallest man known Ws2.72 m. This is the same as centimeters. and

millimeters

¥

15 The height of the highest flca Jump ever recorded ws 0.197 m. This is the same as millimeters

16. The record distance for throw ing a Frisbec is 0.087 kn1. This is the same as meters.

17."The length of the longest worm on record is 5486 cm. This is the same as meters.

18.The length of the longest snake on record is 11430 mm This is the same as meters.

19.The highest fall ever survived without a parachute was 6699 m. This is the same as kilometers.

CIRCLE the most logical measure. }

L. The young sweethearts travelled (470 m, 28 km. 600 Jém) for a Sunday picnic.  She fixed (1.5 kg. 45 g) of chicken
and he brought (100 ml. 251, 2 1) of wine.

2. A fast walking monkey climbs a tree (200 mm, 50 cm, 35 m) high to escape the jaws of a (300 & 250 kg. 1000 kg)
tiger. The tiger could leap (3 m. 20 cm. 900 mm) but not high enough to catch the fast monkey

On show and tell day. the (240 8. 24 kg) first grader. Johnny. pulled his (0.8 m. 200 mm. 5 km) long. shiny red-wagon
to school. Much to the surprisc of the teacher and Johnny’s mother. the wagon contained Johnny s brand new (450 g.
4.5 8. 4.5 kg) baby brother and a bottle with 25 ml. 0.4 1. 3 1) of milk.

4. As the crowd cheered. the (95 kg. 9300 g. 95 km) (195 cm, 95 km. 1000 mn
with the ball to the goal posts. He could not understand why his angry tca
50 1) water bucked on him until he realised he had run the wrong way

football star ran (3 km. 400 cm—lm)
atc.dumped the contents ofalsmlél
pere





