2012 Iowa FFA Milk Quality & Products CDE
Written Knowledge Exam
1. According to the 2010 Dietary Guidelines for Americans (DGA), children 9 years old and older should
receive how many cups of dairy each day?
a. 1
b. 2
c. 3
d. 4
2. Intake of milk and milk products is associated with:
a. reduced risk of cardiovascular disease
b. lower blood pressure in adults
c. reduced risk of type 2 diabetes
d. all of the above are correct
3. Milk is the number one food source for which of the following nutrients the DGA identifies as lacking
in the American diet?
a. Calcium
b. Potassium
c. Vitamin K
d. both a and b
4. Adding a small amount of sugar to nutrient-rich foods such as reduced-fat milk:
a. adds excessive calories
b. enhances palatability
c. reduces nutrient intake
d. none of the above are correct
5. If a person is lactose intolerant, the most reliable alternative to milk is:
a. calcium-fortified soy beverage
b. rice milk
c. nut milk
d. yogurt
6. Cow’s milk is more desirable than calcium-fortified milk substitute beverages because:
a. calcium in fortified substitutes may not be as well absorbed by the body
b. fortified substitutes contain considerably higher levels of fat
c. kids prefer the taste of cow’s milk over calcium fortified milk substitutes
d. both a and c
7. To choose a food that is considered “nutrient dense” is to:
a. choose a food that provides significant calories
b. choose a food high in beneficial nutrients
c. choose a food with relatively few calories
d. both b and c
8. Which of the following is NOT considered to be a nutrient dense food?
a. low fat milk
b. cheese
c. yogurt
d. all are nutrient dense foods
9. Lactose intolerance
a. is exactly the same thing as lactose maldigestion
b. is defined as gastrointestinal disturbances following the consumption of an amount of lactose
greater than the body’s ability to digest and absorb
c. is exactly the same thing as a milk allergy
d. both a and b are correct

10. Dairy and its essential nutrients are associated with:
a. better bone health
b. improved nutrient intake and diet quality
c. weight management
d. all of the above
11. The prevalence of lactose intolerance is greatest:
a. among African Americans
c. among Asian Americans

b. among European Americans
d. is equally among all Americans

12. Most cheeses:
a. are gluten-free
c. are low in lactose relative to milk

b. are a good source of calcium
d. all of the above

13. Whey protein:
a. can help people feel fuller longer than carbohydrates or fats
b. helps build and repair muscle after exercise
c. should not be included as part of a high protein diet
d. both a and b
14. The enzyme necessary to digest lactose is:
a. lactase
c. pepsin

b. protease
d. lactose is an enzyme

15. This is a natural complex of enzymes used to produce cheese:
a. casein
b. rennet
c. whey
d. none of the above
16. This is produced by removing 60% of the water from whole milk:
a. cheese
b. butter
c. ice cream
d. evaporated milk
17. The liquid remaining after milk has been curdled and strained is known as:
a. casein
b. lactose
c. rennet
d. whey
18. Pasteurization of milk in the U.S. is accomplished by:
a. heating milk to a minimum of 145°F for 30 minutes
b. heating milk to a minimum of 161°F for 15 minutes
c. heating milk to a minimum of 161°F for 15 seconds
d. both a and c are correct
19. Hormones:
a. cannot be present in milk
c. are fortified into milk
20. The primary protein found in milk is:
a. casein
b. lactose

b. are present naturally in all milk
d. none of the above

c. rennet

d. whey

21. Infants can be fed:
a. whole milk beginning at 12 months of age
b. whole milk beginning shortly after birth
c. skim milk beginning at 12 months of age
d. skim milk beginning shortly after birth
22. On average, Americans currently:
a. consume more dairy than the Dietary Guidelines for Americans (DGA)
b. consume about the same amount of dairy as the DGA
c. consume less dairy than the DGA
d. there is no study or evidence that shows how much dairy Americans consume
23. Consumption of dairy foods help reduce the risk of hypertension because:
a. dairy foods are a good source of protein, which helps regulated fluids and mineral balance
b. dairy foods are a good source of calcium, which helps regulated fluids and mineral balance
c. dairy foods are a good source of potassium, which helps regulated fluids and mineral balance
d. consumption of dairy foods does nothing to help reduce the risk of hypertension
24. To be considered an “excellent source” of a nutrient, a food must provide at least ____ of that
nutrient, whereas to be considered a “good source,” a food must provide ___ of that nutrient.
a. 30%, 20%-29%
b. 25%, 15%-24%
c. 20%, 10-19%
d. 15%, 5-14%
25. Milk is considered to be a good or excellent source of ___ nutrients.
a. 4
b. 6
c. 8

d. 10

26. Vitamin ____ improves calcium absorption.
a. A
b. C

d. E

c. D

27. Calcium and ____________ are the main building materials of each bone.
a. phosphorus
b. magnesium
c. sodium
d. potassium
28. Chocolate flavoring in milk:
a. does not affect the calcium absorption
b. may make milk more easily digested than unflavored milk in people with lactose intolerance
c. contains as much caffeine as most colas
d. both a and b
29. It takes approximately ___ pounds of milk to make 1 pound of cheese.
a. 5
b. 10
c. 15
30. Milk is a good source of vitamin A. Vitamin A:
a. helps build red blood cells
b. helps convert food into energy
c. helps maintain normal vision and skin
d. is involved in metabolism of sugars and fatty acids

d. 20

TURN SCANTRON ANSWER SHEET OVER TO MARK THE CORRECT ANSWERS
51. The most significant cost associated with the production of milk is:
a. machinery & equipment
b. labor
c. feed
d. fuel & electricity
52. The increase in production cost from January to July is mostly due to an increase in:
a. machinery & equipment
b. custom services
c. homegrown and harvested feed
d. purchased feed
53. Comparing 2006 to 2010, U.S. milk production has increased due to:
a. an increase in the number of milk cows
b. an increase in milk produced per cow
c. an increase in number of cows and milk per cow
d. a decrease in corn-soybean meal mix
54. Which of the following appears to be influenced by the time of year?
a. cost of replacement cows
b. milk produced per cow
c. cost of corn-soybean meal mix
d. number of milk cows
55. From 1985 to 2011, per capita fluid milk and cream consumption:
a. decreased
b. stayed the same
c. increased
d. cannot be determined from this data
56. The greatest increase in per capita American Cheese consumption occurred:
a. from 1990 to 1994
b. from 1995 to 1999
c. from 2000 to 2004
d. from 2005 to 2009
57. In general the number of fluid milk plants in the last 50 years has:
a. decreased
b. stayed the same
c. increased
d. cannot be determined from this data
58. What could be an explanation for the slight increase in commercial processors in 2009 and 2010?
a. the increase in per capita fluid milk consumption
b. the increase in the price of milk paid to the producer
c. producers who do their own commercial processing
d. a reduction in the average shelf-life of milk, requiring more processing locations
59. From 2006 to 2010, every region in the United States increased in milk production per cow EXCEPT:
a. the corn belt
b. the pacific
c. the lake states
d. the delta states
60. From 2006 to 2010, which region in the United States experienced the greatest percentage decrease
in the number of cows?
a. the corn belt
b. the pacific
c. the lake states
d. the delta states
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Problem Solving Part 1 & Part 2
Chapter: ______________________________________

Chapter Number: _________________

Team Member Names: ________________________________
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Part 1 (2 pts. Each)


Complete Table 1, then submit, and pick up a Table 1 KEY to utilize in completing the problems in Part 2.
(see Table 1 and write answers on the sheet labeled Problem Solving Part 1)



For calculations purposes on part 2, use the following information:
o

Milk weighs 8.5 pounds per gallon

o

10 pounds of milk are needed to make 1 pound of cheese

o

21 pounds of milk are needed to make 1 pound of butter

Part 2
Neatly write the answer to each of the following questions on the designated line. (If the judges cannot easily read
an answer, the answer will receive zero points.)

1. A herd produces milk for a market that has 80% Class I utilization and 20% Class II utilization. Using the
information in Table 1, calculate the blend price for the milk shipped.
Blend price =

(Class I utilization × Class I price) + (Class II utilization × Class II price)

$ ____________________ per hundredweight (5 pts.)

2. If a grocery store sells milk for $3.89 per gallon, what price are they charging per hundredweight?
$ ____________________ per hundredweight (5 pts.)

3. Use the information in Table 1 to calculate the weighted average somatic cell count for a herd of three cows.
The herd includes cows 13, 14, and 15.

Herd Average SCC: ____________________ cells/ml (5 pts.)

4. A dairy producer received $265,000 for 1.5 million pounds of milk shipped in May. What was the average price
per hundredweight for the milk?
$ ____________________ per hundredweight (5 pts.)

5. You are considering starting an on‐farm cheese plant to process your own milk. You are milking 440 cows that
are averaging 81 pounds of milk per cow per day. How many pounds of cheese would you expect to produce from
the milk produced, on a daily basis?
Potential of ____________________ pounds of cheese per day (5 pts.)

6. Utilizing the information in Table 1, calculate the per hundredweight value of Class I milk that is 4.5 % Butterfat,
3.9% Protein, and 6.1% Other Solids. (Other Solids are paid a premium of $0.25/cwt for each point above 5.0%.)
$ ____________________ per hundredweight (5 pts.)

7. If you want to produce 1200 pounds of cheese and 800 pounds of butter, how much whole milk would you need?
____________________ gallons of whole milk (5 pts.)

8. During one week (7 days), cows 6, 7, 11, and 12 could produce an estimated total of ____ gallons of milk?
____________________ gallons (5 pts.)

9. How many pounds of butterfat and protein would cow 2 produce in one week?
____________________ pounds of butter fat (3 pts.)
____________________ pounds of protein (3 pts.)

10. Which two cows appear most likely to have mastitis?
a. ____________________ (2 pts.)
b. List the reason why you selected the cows in the above question:

_______________________________________________________________________________ (2 pts.)
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Part 1 (2 pts. Each)


Complete Table 1, then submit, and pick up a Table 1 KEY to utilize in completing the problems in Part 2.
(see Table 1 and write answers on the sheet labeled Problem Solving Part 1)



For calculations purposes on part 2, use the following information:
o

Milk weighs 8.5 pounds per gallon

o

10 pounds of milk are needed to make 1 pound of cheese

o

21 pounds of milk are needed to make 1 pound of butter

Part 2
Neatly write the answer to each of the following questions on the designated line. (If the judges cannot easily read
an answer, the answer will receive zero points.)

1. A herd produces milk for a market that has 80% Class I utilization and 20% Class II utilization. Using the
information in Table 1, calculate the blend price for the milk shipped.
Blend price =

(Class I utilization × Class I price) + (Class II utilization × Class II price)

$18.09 per hundredweight (5 pts.)

(.8 * 18.78) + (.2*15.31) =

2. If a grocery store sells milk for $3.89 per gallon, what price are they charging per hundredweight?
$45.76 to $45.77 per hundredweight (5 pts.)

$3.89/8.5*100 = 45.76471

3. Use the information in Table 1 to calculate the weighted average somatic cell count for a herd of three cows.
The herd includes cows 13, 14, and 15.
63 + 56 + 43 = 162

63/162 = .389
.389*175,000 = 68,075

56/162 = .346
.346*760,000 = 262,960

68,075 + 262,960 + 47,965 = 379,000
Herd Average SCC: 371,000 to 384,000 cells/ml (5 pts.)

43/162 = .265
.265*181,000 = 47,965

4. A dairy producer received $265,000 for 1.5 million pounds of milk shipped in May. What was the average price
per hundredweight for the milk?
$17.67 per hundredweight (5 pts.)

265,000/1,500,000*100 = 17.67

5. You are considering starting an on‐farm cheese plant to process your own milk. You are milking 440 cows that
are averaging 81 pounds of milk per cow per day. How many pounds of cheese would you expect to produce from
the milk produced, on a daily basis?
Potential of 3564 pounds of cheese per day (5 pts.)

440*81 = 35640/10 = 3564

6. Utilizing the information in Table 1, calculate the per hundredweight value of Class I milk that is 4.5 % Butterfat,
3.9% Protein, and 6.1% Other Solids. (Other Solids are paid a premium of $0.25/cwt for each point above 5.0%.)
$25.61 per hundredweight (5 pts.) BF: 4.5-3.5 = 1.0/.1 = 10*.18 = 1.80 Prot: 3.9-3.5 = .4/.1 = 4*.57 = 2.28
OS: 6.1-5.0 = 1.1/.1 = 11*.25 = 2.75
18.78 + 1.80 + 2.28 + 2.75 = 25.61
7. If you want to produce 1200 pounds of cheese and 800 pounds of butter, how much whole milk would you need?
3388 to 3389 gallons of whole milk (5 pts.)

(1200*10) + (800*21) = 28,800/8.5 = 3388.24

8. During one week (7 days), cows 6, 7, 11, and 12 could produce an estimated total of ____ gallons of milk?
288 to 289 gallons (5 pts.)

92+72+105+81 = 350*7 = 2450/8.5 = 288.2

9. How many pounds of butterfat and protein would cow 2 produce in one week?
17 to 18 pounds of butterfat (3 pts.)

63*.04 = 2.52*7 = 17.64

16 to 17 pounds of protein (3 pts.)

63*.037 = 2.331*7 = 16.317

10. Which two cows appear most likely to have mastitis?
a. Cow 4 and Cow 12 (2 pts.)
b. List the reason why you selected the cows in the above question:

They have significantly higher Somatic Cell Counts (SCC). Both are over 1,000,000 (2 pts.)

Dairy Products Exam RESOURCES 2008
In an effort to de-emphasize the significance of memorizing facts, which
may change, a basic list of dairy-foods--related FACTS is provided below.
Outside of memorizing these facts, students should UNDERSTAND and
REMEMBER the major concepts outlined in the following web-based
information links. (Exam questions were written from the information found
in the following references.)

FACTS:
Pasteurization: involves heating raw milk to a certain temperature for a specific
period of time. In the U.S., pasteurized milk must be heated to a minimum of
145°F for 30 minutes or to 161°F or more for 15 seconds.
Pathogen: an infectious agent, or more commonly germ, is a biological agent
that causes disease or illness to its host. (from Wikipedia)
The body contains many natural defenses against some of the common
pathogens (such as Pneumocystis) in the form of the human immune
system and by some "helpful" bacteria present in the human body's
normal flora. However, if the immune system or "good" bacteria is
damaged in any way (such as by chemotherapy, human
immunodeficiency virus (HIV), or antibiotics being taken to kill other
pathogens), pathogenic bacteria that were being held at bay can
proliferate and cause harm to the host.
Lactose: milk sugar
Lactase: Lactase is essential for digestive hydrolysis of lactose in milk.
Deficiency of the enzyme causes lactose intolerance.
Casein: primary protein found in milk
Whey: Also known as milk plasma, is the liquid remaining after milk has been
curdled and strained; it is a by-product of the manufacture of cheese or casein
and has several commercial uses. Sweet whey is manufactured during the
making of rennet types of hard cheese like cheddar or Swiss cheese. Acid whey
(also known as sour whey) is obtained during the making of acid types of cheese
such as cottage cheese. [Whey is used to produce ricotta and brown cheeses
and many other products for human consumption. It is also an additive in many
processed foods, including breads, crackers and commercial pastry, and in
animal feed.]
Lactic Acid: The casein in fermented milk is coagulated (curdled) by lactic acid.
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Rennet: is a natural complex of enzymes produced in any mammalian stomach
to digest the mother's milk, and often used in the production of cheese.
Hydrolysis: is a chemical reaction during which one or more water molecules
are split into hydrogen and hydroxide ions which may go on to participate in
further reactions.
Dental caries: is a disease that damages tooth structures, resulting in what is
commonly called tooth decay or cavities, which are holes in the teeth.
Whole Milk : 3.25% fat, contains 150 calories and 8 grams (g) of fat per serving (8 fluid
oz).
2% Reduced-Fat Milk: 2% fat, contains 120 calories and 5 grams (g) of fat per serving
(8 fluid oz).
1% Lowfat Milk: (also called Light Milk) 1% fat, contains 100 calories and 2.5 grams (g)
of fat per serving (8 fluid oz).
Fat-Free Milk: (also called Skim or Nonfat Milk) 0% fat, contains 80 calories and 0
grams (g) of fat per serving (8 fluid oz).
Chocolate Milk : (fat-free, 1% lowfat, 2% reduced-fat, whole milk) is milk to which
chocolate or cocoa and a sweetener have been added.
Evaporated Milk: 6.5% fat, is made by removing about 60% of the water from whole
milk.
Evaporated Fat-Free Milk: 0.5% fat or less, is a concentrated, fortified (vitamins A and
D) fat-free (skim or nonfat) milk that is canned and sterilized.
Sweetened Condensed Milk: 8% fat or less, is a canned milk concentrate of whole milk
to which sugar has been added.
Storing Milk: Refrigerate milk at 40 degrees F, or less, as soon as possible after
purchase and store in the original container.
Children Consuming Milk: Infants can be fed whole milk, not lowfat or reduced-fat
milks, beginning at 12 months of age, according to the American Academy of Pediatrics.
Is Milk Fattening?
Not necessarily, being overweight, results from consuming too many calories and getting
too little exercise. There are a variety of milks with different calorie and fat contents. Fatfree milk, for example, has only 80 calories, no fat and all the calcium of other milks.
(Mountain Dew has 110 calories per 8 oz. serving.)
Lactose Intolerance: Many individuals who have difficulty digesting lactose (milk’s
sugar) can consume a glass or two of milk a day with meals with few, if any, symptoms.
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Origin of Cheese: Cheese is an ancient food whose origins predate recorded
history. There is no conclusive evidence indicating where cheese making
originated. Proposed dates for the origin of cheese making range from around
8000 BCE (when sheep were first domesticated) to around 3000 BCE. Since
animal skins and inflated internal organs have, since ancient times, provided
storage vessels for a range of foodstuffs, it is probable that the process of
cheese making was discovered accidentally by storing milk in a container made
from the stomach of an animal, resulting in the milk being turned to curd and
whey by the rennet from the stomach. There is a widely-told legend about the
discovery of cheese by an Arab trader who used this method of storing milk. The
legend has many individual variations.
Processed cheese, process cheese, prepared cheese, or cheese
food: is a food product made from regular cheese and sometimes other
unfermented dairy ingredients, plus emulsifiers, extra salt, food colorings,
and/or whey. Processed cheese is sometimes sold in blocks, but more
often sold packed in individual slices, sometimes with plastic wrappers or
wax paper separating them. The various definitions are mainly used to
distinguish minimum/maximum amounts of cheese ingredient, moisture
content, and milkfat.


Pasteurized process cheese (Includes "American Cheese" and
"Pasteurized process American cheese"), (e.g., "Kraft Deli Deluxe
American Cheese"



Pasteurized process cheese food, which contains as little as 51%
cheese



Pasteurized process cheese product (e.g. Kraft Singles, Velveeta),
which contain less than 51% cheese

Milk's Unique Nutrient Package Fact Sheet
(nine essential nutrients provided by milk)
Calcium -- 30% Daily Value
An 8-ounce serving of milk provides 30% of the Daily Value of calcium.
Calcium helps build and maintain strong bones and teeth. This mineral
also plays an important role in nerve function, muscle contraction and
blood clotting.
Vitamin D -- 25% Daily Value
When fortified, a glass of milk provides about 25% of the Daily Value for
vitamin D. Vitamin D helps promote the absorption of calcium and
enhances bone mineralization. Milk is one of the few dietary sources of
this important nutrient.
Protein -- 16% Daily Value
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The protein in milk is high quality, which means it contains all of the
essential amino acids or "building blocks" of protein. Protein builds and
repairs muscle tissue, and serves as a source of energy during highpowered endurance exercise. An 8-ounce glass of milk provides about
16% of the Daily Value for protein.
Potassium -- 11% Daily Value
Potassium regulates the body’s fluid balance and helps maintain normal
blood pressure. It’s also needed for muscle activity and contraction. By
providing 11% of the Daily Value of potassium, milk contains more than
the leading sports drink.
Vitamin A -- 10% Daily Value
A glass of milk provides 10% of the Daily Value of vitamin A. This nutrient
helps maintain normal vision and skin. It also helps regulate cell growth
and maintains the integrity of the immune system.
Vitamin B 12 -- 18% Daily Value
Vitamin B12 helps build red blood cells that carry oxygen from the lungs to
working muscles. Just one 8-ounce glass of milk provides about 13% of
the Daily Value for this vitamin.
Riboflavin -- 24% Daily Value
Milk is an excellent source of riboflavin, providing 24% of the Daily Value.
Riboflavin, also known as vitamin B2, helps convert food into energy – a
process crucial for exercising muscles.
Niacin -- 10% Daily Value
(or Niacin Equivalent)
Niacin is important for the normal function of many enzymes in the body,
and is involved in the metabolism of sugars and fatty acids. A glass of milk
contains 10% of the Daily Value for niacin.
Phosphorus -- 23% Daily Value
Phosphorus helps strengthen bones and generates energy in your body's
cells. Providing 20% of the Daily Value, milk is an excellent source of
phosphorus.

Other Milk Facts
Hormones: Hormones are present naturally in all milk.
Bovine somatotropin (bST) is a hormone that is naturally produced by
cows; it directs how energy and nutrients are used for growth and milk
production. rbST is a synthesized copy of this naturally occurring
hormone. Milk from rbST-supplemented cows is safe for human
consumption. This has been affirmed and reaffirmed since the use of rbST
was approved in the early 1990s. The FDA has determined that there is
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no difference between milk from cows treated with rbST and those not
given rbST.
Antibiotics: All milk is tested for antibiotics to ensure it meets the
government’s stringent quality and safety standards.
Pesticides: The most recent FDA data available (2003) indicate that all of
the milk tested was found to be completely free from pesticide residue.
The Role of Pasteurization


Pasteurization involves heating raw milk to a certain temperature for a
specific period of time. In the U.S., pasteurized milk must be heated to a
minimum of 145°F for 30 minutes or to 161°F or more for 15 seconds. It
is a simple, effective method to kill bacteria without affecting the taste or
nutritional value of milk.

An Antibiotic-Free Milk Supply


Sometimes it's necessary for farmers to treat cows with antibiotics when
they are ill, just as humans sometimes need medication when they are
sick. If a cow is being treated with antibiotics, the milk is taken out of the
milk supply and not put back into the milk supply until her milk tests free of
antibiotics.

Human Nutrition
Intestinal Health: Yogurt with specific strains of live active cultures has been
demonstrated to help maintain the normal intestinal micro-flora balance and
suppress harmful bacteria in the intestine. A particular strain of bacteria used
in yogurt, Lactobacillus strain GG, aids in treatment and prevention of
antibiotic-associated diarrhea, traveler's diarrhea, and acute diarrhea in
children. In adults, this particular strain of Lactobacillus has been shown to
stimulate bowel function by altering the micro-flora and suppressing
fermentation in the intestine. Yogurt with Lactobacillus gasseri may be
beneficial for older adults with "atophic gastritis," a condition that predisposes
to intestinal infections and constipation.
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