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THE UNIVERSITY OF ZAMBIA
SCHOOL OF AGRICULTURAL SCIERNCES
DEPARTMENT OF ANIMAL SCIENCE

AGA 2110: ANATOMY AND PHYSIOLOGY OF FARM ANIMALS

SUPPLEMENTARY EXAMINATION - FEBRUARY 2022

INSTRUCTIONS:

"ANSWER EACH SECTION IN A SEPARATE ANSWER BOOKLET

ANSWER ANY THREE (3) QUESTIONS

CLEARLY WRITE THE NUMBER OF EACH ATTEMPTED QUESTION

START EACH QUESTION ON A NEW PAGE
ALL QUESTIONS CARRY EQUAL MARKS (20 MARKYS).

SECTION A

QUESTION ONE

A.

Write short notes on the following terms as they are used in farm animals;
(a) Pampiniform plexus

(b) Number and position of mammary glands in sheep and cattle

(c) Physiological buffers

(d) Acrosome Reaction

(e) oocyte

Briefly explain the following phenomena;
(a) Alveoli

(b) Spermatogenesis

(c) Keratinocyte

(d) Hormone

(e) Blood testis barrier

QUESTION TWO

(a) State four functions of the nervous system.

(b) Briefly explain the gross anatomical sections of lungs as seen in the bovine
() Draw and clearly label the main features of a graafian follicle
(d) Name the functions of the nephron
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SECTION B

QUESTION THREE

A. Mention the four (04) types of tissue found in an animal’s body and state one general role of eacl
the tissues. (4 marks
B. Briefly describe the connective tissue wrappings of skeletal muscle and give an indication of t
relative locations “ | (6 marks
C. An animal’s body is segmented into body cavities

i.  What are the four (04) general roles of body cavities (4 marks
ii.  Mention any two (02) body cavities and list one organ that is located in that body cavity
(4 marks

iti.  Mention the specific epithelial membranes that line the body cavities mentioned in (ii).

(2 marks

QUESTION FOUR

A. Farm animals are categorised into 4 groups based on the anatomy of the digestive system. Mention

4 groups or categories (4 Marks

B. Explain the anatomical differences in the gastrointestinal track and list one species that belongs to e

category. (12 Marl

C. Explain how the anatomy is related to the diet of the animals (4 marks
GOOD LUCK BONNE CHANCE
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THE UNIVERSITY OF ZAMBIA
SCHOOL OF AGRICULTURAL SCIENCES
DEPARTMENT OF ANIMAL SCIENCE

AGA 2110 ANATOMY AND PHYSIOLOGY OF FARM ANIMALS

FINAL EXAMINATION- NOVEMBER 2022 |

INSTRUCTIONS:

i )

..ANSWER ANY FIVE QUESTIONS .

¢ ANSWER EACH SECTION IN A SEPARATE ANSWER BOOKLET
e CLEARLY WRITE THE NUMBER OF EACH ATTEMPTED QUESTION
~ e START EACH QUESTION ON A NEW PAGE
o ALL QUESTIONS CARRY EQUAL MARKS (20 MARKS)..
SECTION A
QUESTION ONE
A. Write short notes on the following terms as they are used in farm animals;
i. Hormone (2 Marks
ii.  Stratum corneum (2 Marks
iii.  Physiological buffers (2 Marks
iv.  Zona pellucida (2 Marks
V. Parenchyma of mammary glands (2 Marks
B. Briefly explain the followmg phenomena
i. Milk ejection reflex (2 Marks
ii.  Leucocytes (5 Marks
iii.  Foramen ovale (1 Marks
iv.  Hormone (1 Marks
v.  Blood testis barrier (1 Marks
QUESTION TWO
. i.  Briefly discuss the source(s) and route(s) of loss for electrolytes in livestock. (6 Marks)
ii.  What two glands are considered accessory to the male reproductive system? (2 Marks)
iii.  Draw and clearly label the main features of the bovine female reproductive system (8 Marks)
iv.  Briefly explain the functions of two components of the cardiovascular system (2 Marks)
v.  Briefly explain two adaptations of the respiratory system? : (2 Marks)

Page 1 of 2



QUESTION THREE

With regard to farfn animals,

Page 2 0of 2

i.  Use a well-illustrated diagram to show.the functions of a nephrone (10 Mark
ii.  Describe two mechanisms for thermoregulation in the testes (4 Marks
ili.  What is the role of melanocytes? (2 Marks
iv.  'What are types of respiration? (4 Marks
-SECTION B
QUESTION FOUR
i. A sarcomere is the smallest functional unit of striated muscle tissue. It is composed
of two main protein filaments which slide past each other during contraction.
- Draw asimple sketch of a sarcomere, showing how the protein filaments are ,
arranged and label the different regions (6 marks)
ii. Briefly explain the changes that occur to the different parts and regions of the
“ sarcomere during muscle contraction (4 marks)
iii. List four (04) roles that bones play in the body of an animal (2 marks)
ivi Bones are classified into 4 classes based on the shape. List the four classes and for
each category, mention one bone that belongs to that category (8 marks)
QUESTION FIVE
i Briefly explain the three (03) basic functions of the nervous system. (6 marks)
ii. What are the anatomical sites of origin for the sympathetic and parasympathetic
nervous systems (2 marks)
iii. Differentiate the sympathetic and parasympathetic nervous systems by the
circumstances under which they are activated, state any five (05) target organs and
their effects on the target organs (12 mark
QUESTION SIX
1. What are the four (04) principle functions of the digestive system (4 marks)
1l Farm animals are categorized into four classes according to the anatomy the
gastrointestinal tract. Mention the four categories (4 marks)
iii. State the anatomical differences among the four classes (8 marks)
iv. For each of the categories, list one species that belongs to each category and mention
‘ its main diet . (4 marks)



THE UNIVERSITY OF ZAMBIA
SCHOOL OF AGRICULTURAL SCIERNCES
DEPARTMENT OF ANIMAL SCIENCE

2021/2022 END OF THE YEAR EXAMINATIONS
AGA 3212 - APPLIED ANIMAL NUTRITION

- INSTRUCTIONS TO CANDIDATES

" Answer ANY FIVE questioris from the six provided
Use a separate answer booklet for each section
Read the questions carefully before attempting

Al quéstions carry equal Marks (20 'Ii\i/iiafili{éf)iiﬁ

SECTION A - LIVESTOCK AND POULTRY FEED INGREDIENTS

QUESTION ONE

(a) Hay and silage are preserved roughages for ruminant feeding. Write briefly on the characteristics
of good quality hay and good quality silage, respectively. - (8 marks)
(b)  List three types of soybean meal available on the Zambian market for livestock feeding. Briefly
~ describe their differences in nutritive value. (12 marks)
QUESTION TWO

‘Wheat grain, sorghum grain, sweet potato tubers and cooking oil can all be used as energy feedstuffs in
animal feeding. For each of these feedstuffs discuss the factors that limit their optimal use in non-

. ruminant feeding. (20 marks)
QUESTION THREE
(a) . Define the term ‘concentrates’ as used in livestock feeding. How are concentrates classified?
(T (5 marks)

(b) Explain the difference between ‘meat meal’ and ‘meat and bone meal’. (5 marks)
(c) Write briefly on the advantages and disadvantages of adding urea to ruminant feed.

“ L (5 marks)
(d  What is antibiotic resistance and how does it occur? (5 marks)



. SECTION B - RATION FORMULATION

(@)

(b)

QUESTION FOUR

,QUESTION FIVE

Using simultaneous equations, formulate a 100K g feed ration with 22% CP. The ingredients tc
- use are Maize meal (8.8% CP, 0.05% Ca, and 0.26% P), Soybean meal (45% CP, 0.30% Ca, anc
0.59% P), Wheat bran (14.7% CP, 0.09% Ca, and 0.23% P), Fish meal (65% CP, 2.2% Ca, anc
1.80% P), DCP ( 0% CP, 24% Ca and 18.2% P) and Salt (0% CP, 0% Ca and 0% P). Th
inclusion levels of wheat bran, fish meal, DCP and salt should be limited to 6, 10, 1.6 and 0.5%
respectively.
What is the Ca and P content of the ration formulated in (A)?

(16 Marks)
(4 Marks)

Formulate a 100K g Broiler concentrate to be mixed with 300kg of maize to make a complete diet with
- 18% CP, 0.65% Ca, 0.4% P, 0.5% Salt, 0.5%, 0.1% Zinc Bacitracin and 1.0% Broiler premix, using
SBM, DCP, Limestone flour, salt, broiler premix, Zinc Bacitracin. Use maize as a carrier. The
T (20Marks)

~composition of the ingrediefits is as shown in the Table below.

Ingredient Crude Protein | Calcium (g/kg | Phosphorus
R f (g/KgDM) . DM) | (g/kgDM)
- | Maize meal 90 3} 0.5 - 27
Soybean meal 450 2.6 6.1 .
Fish meal 700 22 1.7
DCP 0 240 180
Limestone flour 0 370 0
Salt 0 0 0
Broiler premix 0 0 0
Zinc bacitracin 0 0 . 0

QUESTION SIX

Usmg Algebralc equations, formulate a complete broiler starter ration with 22% CP, 1% Ca and 0.65%

- P, using ingredients shown in the Table below;

The wheat bran should be limited to 5%,

Protein %

Calcium (%)

Phosphorus (%)

| Ingredient
Maize meal 8.8 0.05 0.27
Wheat bran 154 0.13 1.13
Full fat -SBM 38.9 0.26 0.61
Fish meal 70.1 2.19 1.67
DCP ' 0 24.0 . 18.2
Limestone flour 0 37.1 0
Salt ‘ 0 0 0
Broiler premix 0 0. 0
Antibiotic Agent 0 0 0

fish meal at 10%, salt and premix at 0.5% each, while the
antibiotic agent, DL-Methionine and Lysine should be 0.1, 1.02 and 0.45%, respectively. (20 Marks)




THE UNIVERSITY OF ZAMBIA
SCHOOL OF AGRICULTURAL SCIERNCES
DEPARTMENT OF ANIMAL SCIENCE

2020/2021 SUPPLEMENTARY EXAMINATIONS
AGA 3212 - APPLIED ANIMAL NUTRITION

- INSTRUCTIONS

Read the questions carefully before attempting questions

Answer ANY THREE questions from the four provided

"~ Write your answers for questions in each section in a separate booklet
All question carry equal marks (20 Marks each)

SECTION A
QUESTION ONE
(i) What are nutrients? Of all nutrients that you know, list down three of them, and explain at

least three functions that each one of the has in the body of an animal (10 Marks)

(ii)  Blood meal is known to be a good source of protein. However it is not much used in stock
feeds, and when used it may be used in restricted amounts. Explain at least two reasons
that you consider to be the main contributing factors to this state of affairs. (5 Marks)

(iii) Of all protein sources, describe at least two nutritional characteristics of two protein
ingredients that you know, which are used in diets for monogastric animals (5 Marks)

QUESTION TWO

(a) Using simultaneous equations, formulate a 100kg feed ration with 20% CP. The
ingredients to use are maize with 8.8% CP, Soybean meal with 44.7% CP, Wheat bran
with 14.7% CP, and Fish meal with 63.1% CP. Inclusion levels of Wheat bran and fish
meal should be limited to 6 and 10%, respectively (16 Marks)

(b) Show proof that your feed ration contains 20% CP (4 Marks)

SECTION B

QUESTION THREE

A). Explain the steps you may wish to take to ensure the ruminants under your care have
adequate supply of feed during the dry season (8 Marks)?

B). Assume you a herd of beef cattle consisting of 2 oxen, a bull, 6 cows, 4 two-year old
replacement heifers, 3 one-year old replacement heifers and 4 calves that are less than 3 months
old. If a bull and the oxen are equivalent to 1.2 livestock Units, a cow to 1.0 livestock unit, a
two-year old replacement heifer to 0.8 livestock unit, a one-year old replacement heifer is 0.5 LU
and calves under 3 months are equivalent to 0.3 LU. How many livestock units are in this herd
and how much feed to these animals consume in a day (6 Marks)?



C). Assuming you ha\;e a plot for growing food and pasture crops as tabulated in Table 1. How
long will the fodder from the farm plot last on the farm to feed animals in question 1A? How
many tones of hay on as fed basis are you supposed to buy for the animals to have adequate feed
supply for a five month feeding period; assuming the required hay has 74% dry matter (6
Marks)?

Table 1: Expected fodder production from on-farm crop production operations

Crop Hectares Type of Expected DM Content
fodder Yield
Maize 2.0 Stover 3.0 tons/ha 80%
Siratro 2.0 Hay 1.5 tons/ha 75%
Soy bean Straw 3.0 Straw 1.0 tons/ha 73%
Star grass 3.0 Hay 2.0 tons/ha | 70%
Lucerne 1.5 Hay 1.2 tons/ha 65%
QUESTION FOUR

* A). What is feed supplementation and why do we have to give animals in our care supplementary
feeds (8 Marks)?

B). A). Assume you have a 400kg dairy cow that is producing milk with 4.0% butter fat content
and the animal depends on a 3 : 1 grass and legume hay mixture. The grass is said to have 60%
Dry matter and contains 700g TDN and 60 g digestible crude protein (dCP) per kg dry matter. On
the other hand, the legume is said to have 55% dry matter and contains 600g TDN and 120 g (dCP)
per kg DM. If the cow consumes 3.0% of its body weight as daily DM intake, how much of the
hay mixture is this animal expected to consume each day on as fed basis? What are the energy
(TDN) and digestible crude protein (dCP) concentrations in the hay mixture when expressed on as
fed basis? How much milk per day is this animal expected to produce by consuming the calculated
amounts of hay mixture considering the maintenance and milk production requirements are as
tabulated in Table 2 (12 Marks)?

Table 2: Nutrient requirements for maintenance and milk production in dairy caws

Maintenance requirements per day | Milk production requirements per litre
Weight TDN (g) | dCP(g) Butter fat TDN (g) | dCP(g)

(kg) (%)
350 3400 270 3.5 415 51
400 3700 290 4.0 470 56

450 4300 310 4.5 530 63




THE UNIVERSITY OF ZAMBIA
THE SCHOOL OF AGRICULTURAL SCIENCES

UNIVERSITY DEFERRED/SUPPLEMENTARY EXAMINATIONS - FEBRUARY 2022
COURSE AGA 4511 - Beef, Sheep and Goat Production

Time allowed: Two (2) hours only Marks: 60

INSTRUCTIONS TO CANDIDATES:
i.  Answer any three (3) questions, at least one (1) from each Section.
ii. All Questions carry equal marks (20).

SECTION A ~ BEEF PRODUCTION

Q.1 a. Define the following terms used in beef production:
i. Bull '
ii. Heifer
jii.  Sire
iv. cow
v. In-calf
vi.  Dam
(6 marks)
b. Oulline the characteristics of local tropical breeds of cattle that

make them to be more adapted to the local environment compared

to the exotic European breeds

(14 marks)

Q.2 Zambia's ability to capture the potential economic benefits of expanded
beef industry is constrained by gaps in productivity and price
competitiveness. The beef industry in Zambia has great potential to
becoming a major foreign exchange contributor to the national freasury.

Q. Give reasons as to why the beef industry has great potential for

growth in Zambia.

(10 marks)

b.  What would it take for the industry to achieve this potential?

(10 marks)



Q.3

in beef production, it is important to always remember that a Bull is half the
herd.

Q. Explain the meaning of this statement.
(6 Marks)
b. What the important factors to consider when selecting a bull for
breeding?
(8 marks)

C. When is the best time to first serve heifer and why at this time?
(6 Marks)

SECTION B — SHEEP AND GOAT PRODUCTION

Q. 4 Afarmer group comprising of traditional, extensive and intensive producers

in Katete District of the Eastern Province has been convinced to start sheep
and goat enterprises in order to meet the high demand for mutton and
chevon in the District; in Zambia and for possible expert to neighbouring
countries. As a sheep and goat expert, prepare detailed notes for a
presentation to the farmer group on the breeding seasons of sheep and
goats that are currently used in Zambia.

(20 marks)

Having been recently appointed as the Farm Manager of an intensive
sheep and goat enterprise at UNZA's Liempe Farm, the Vice Chancellor has
learned that one of the routine management practices in sheep and goat
production is to wean lambs and kids at 5 months of age, discuss in detail
with the Vice Chancellor any other ten (10) routine management practices
that you intend to put in place to ensure that the sheep and goat enterprise
operates profitably.
(20 marks)

End of Examination
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THE UNIVERSITY OF ZAMBIA

UNIVERSITY DEFERRED/SUPPLENTARY EXAMINATIONS - FEBRUARY 2022
AGA 4522 - DAIRY AND RABBIT PRODUCTION
Time allowed: Two (2) hours ‘Marks: 60
INSTRUCTIONS TO CANDIDATES:

i.  Answer any three (3) questions, at least one from each section.
ii.  All Questions carry equal marks (20).

SECTION A - Dairy Cattle Production

Q.1 a. Define each of the following terms used in beef and dairy production;

i. Oestrus synchronization (2 Marks)
ii. Super ovulation ‘ (2 Marks)
iii. Pasture mating (2 Marks)
iv. Cryopreservation (2 Marks)

b. List down at least four (4) disadvantages of servicing a heifer that has
shown heat signs for the first time
(8 Marks)

C. Explain at least two distinguishing characteristics of Jersey and Guernsey
breed of dairy cattle
(4 Marks)

Q.2 a. An orphaned dairy calf to be artificially reared should have access to
colostrum milk within the first 12 hours of its life. Give three (3) reasons, why
this milk is important to a calf.

(12 Marks)

b. List down any four (4) advantages of embryo transfer. (8 Marks)

SECTION B - Dairy Goat and Rabbit Production

Q.3 Mik is produced and stored in the doe's udder. However, the doe must be
stimulated in order to let down her milk. Once the dairy goat has been



stimulated fo let-down her milk, proper and efficient methods to remove the
milk from the doe's udder should be used. Write detailed notes on the following:

The milk let down process and explain why it is necessary to milk the dairy
doe quietly; and
(10 marks)

The different techniques that may be used to remove the milk from the
doe's udder on a goat dairy farm of your choice.
- (10 marks)

Selection is the process of choosing certain individual dairy goats as
parents of the next generation in preference to others. Selection tends
to improve the average performance of the flock of dairy goats. Discuss
in detail the desirable dairy characteristics that should be routinely
selected for in a flock of Saanen dairy does with an emergent farmer
from Mumbwa District.

(10 marks)

Discuss in detail with the emergent farmer from Mumbwa District any
ten {10) breeding routine management practices that he/she should
intfroduce in a rabbit unit for maximum profits.

(10 marks)

Q.5 Anemergent farmer from Mumbwa District wishes to establish a rabbit unit on
his one (1) hectare small land holding after learning that good rabbit breeding
routine ensures that the bucks and does are healthy, produce healthy litters
and that the growers are well fattened before marketing.

a.

Design an individual rabbit Hutch Breeding Record Card to assist the
emergent farmer from Mumbwa District have a proper record keeping
system in his/her rabbit unit; and

(10 marks)

Discuss in detail with the emergent farmer from Mumbwa District any five
(5) factors that may affect feed intake among his/her rabbits.
(10 marks)

End of Examination




THE UNIVERSITY OF ZAMBIA

UNIVERSITY END OF YEAR EXAMINATIONS - NOVEMBER 2022

AGA 4522 - DAIRY AND RABBIT PRODUCTION

Time allowed: Three (3) hours Marks: 100

INSTRUCTIONS TO CANDIDATES:

i.  Answer any five (5) questions, at least two (2) from each section.
ii. All Questions carry equal marks {20).

SECTION A - Daiiry Catle Production

Q1

Q.

Explain why it is important to dry off a cow at least two months before
calving and what the steps that you may wish to undertake to
successfully dry off a cow after ten (10) months of lactation?

(12 Marks)

Explain how you would prepare a cow for calving and what are some
of the signs that would tell that the cow is about to give birth and explain
how you would manage a newly born calfe (8 Marks)?

What is dairy hygiene and how would you ensure that the milk produced
from your farm is.of good quality that is acceptable to all consumers?
(10 Marks)

What are the key quality characteristics of milk produced from cows
and how would You go about in testing the milk to ensure it meets the
said quality characteristics? (10 Marks)

What is biosecurity and what steps would you need to follow for you to
implement a viable bio-security regime on your farm for effective
prevention and control of animal diseases? (12 Marks)

What are the major sources of milk contamination and explain the steps
that must be followed to ensure you produce milk that is free of physical
and microbial contamination on the farm? (8 Marks)

SECTION B - Dairy Goat and Rabbit Production

Q.4

Milk is produced and stored in the dairy goat's udder. However, the dairy goat
must be stimulated in order to let down her milk. Once the dairy goat has been
stimulated to let-down her milk, proper and efficient methods to remove the
milk from the doe's udder should be used.



What understand by the term 'the milk let:down p'récess'? (2 marks)
Explain why it is important to quietly milk the dairy goat. (3 marks)

" Discuss the different techniques that may be used to remove the milk

from the dairy goat's udder. (15 marks)

Selection is the process of choosing certain individual dairy goats as
parents of the next generation in preference to others. Selection tends
to improve the average performance of the flock of dairy gbo'rs. As the
farm manager, discuss in detail the desirable dairy characteristics that
you would routinely selected for in a flock of Saanen dairy goats.

(10 marks)

Discuss any five (5) factors that may reduce the conception rate among
does in a rabbit unit of your choice.
(10 marks)

Q.6 Mr. Mazuba has just learned that rabbits are a cheap source of meat for his

household. He has also learned that rabbits are small, cheap to purchase and
to house. Therefore, the initial capital outlay to start a rabbit production
enterprise is minimal. He has also learned that a rabbit hutch con be
constructed with the use of some scrap wood or bamboo and the rabbit unit
can set up in a disused garage. Prepare for Mr. Mazuba detailed notes on any
other ten (10) reasons to convince him to establish a rabbit unit on his five (5)
hectare farm land in Lusaka West.

(20 marks)

End of Examination




: THE UNIVERSITY OF ZAMBIA
UNIVERSITY SUPPLEMENTARY EXAMINATIONS -
FEBRUARY 2022

AGA 4531
INTRODUCTION TO AQUACULTURE

DURATION: 2 HOURS ‘ 15/02/2022 (am)

INSTRUCTIONS:

1) There are two sections in this paper, Section A and Section B.

2) Section A has ONE (1) question. This question is COMPULSORY.

3) Section B has three (3) questions, answer any TWO (2) questions in
this section.

4) Start answering each question on a separate page.

5) Make sure to write your computer number on each page of your answer

sheet.



SECTION A (This section is compulsory)

1. Explain the following terms as applied in the course Introduction to
Aquaculture: [20 marks total]

a. Biological Oxygen Demand (BOD) [2 marks]
b. Systematics [2 marks]
c. Swim bladder [2 marks]
d. Dioecious \ [2 marks]
e. Oviparous ‘ [2 marks]
f. Catadromous migration [2 marks]
g. Brackish water culture [2 marks]
h. Taxonomy [2 marks]
i. Poikilothermic [2 marks]
j. Plankton [2 marks]
SECTION B (Choose any TWO (2) questions)
1. Answer the following; [20 marks in total]

(a) Discuss the types of fish migration which occurs on the basis of
needs. (10 marks)
(b) List five (5) examples of common fish families and name any fish

that belong to each family given. (10 marks)

2. Transportation of live fish must be carefully done in order to be
successful. A poorly organized effort may easily result in death of fish.
Answer the following questions: [20 marks in total]
(a) Discuss the factors that directly influence fish transportation (10
marks)

(a) Explain any six (6) causes of fish mortality during live fish
transportation. (6 marks)
(c) What are three functions of sedatives in live fish transportation?

Give one example of a sedative. (4 marks)



3. Fish biology is i‘mportant in understanding how best to maximize

'growth of fish. Answer the following questions: [20 marks in total]

a) Explain how the process of gaseous exchange is achieved in fish. (6
marks)

b) What are the four (4) sensory organs that are prominent in fish? (4
marks)

¢) Omnivorous fish eat a mixture of various natural ‘foods, although

most of them have preferences for certain foods. Give one (1)

example of fish which has preference for each of the following:

i. Zooplankton [2 mark]
ii. bottom fauna [2 mark]
iii. bottom detritus [2 mark]
iv. phytoplankton [2 mark]
v. fruits and seeds | [2 mark]

END OF EXAMINATION
GOOD LUCK!
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UNIVERSITY OF ZAMBIA
SCHOOL OF AGRICULTURAL SCIENCES
DEPARTMENT OF ANIMAL SCIENCE

AGA 4532- PIG & POULTRY PRODUCTION
SUPPLEMENTARY EXAMINATION
FEBRUARY 2022

INSTRUCTIONS:

1. There are TWO SECTIONS in this paper
2. Answer all FOUR QUESTIONS
3. Use a separate answer booklet for each section

SECTION A - POULTRY PRODUCTION
QUESTION ONE

Explain with at least two reasons the importance of each of the following in poultry
management

@) Egg candling (4 Marks)
(ii) Mating ratio in parent stocks (4 Marks)
(iii)  Electrolytes or vitamins in brooding management (4 Marks)
(iv)  An east to west orientation of a poultry house (4 Marks)

v) Administering a saline or sugar solution to chicks on arrival(4 Marks)

QUESTION TWO

(a) A farmer intends to rear 2, 800 broilers. During the rearing period, its expected to loose
4.8% of the flock due to mortality. The birds are expected reach a body weight of 2840¢g
from an initial weight of 42g. According to the management guide, consumption of
different feed types should be as follows;

- Starter diet (0-21 days) 950g per chick

- Grower diets (22 — 28 days) 1200g per chick

- Finisher diet (29-42 days) 2300g per chick
Calculate the following;

(i) Number of 50kg bags of Starter feed to be bought (3 Marks)
(ii) Number of 50kg bags of grower feed to be bought (3 Marks)
(iii) Number of 50kg bags of finisher feed to be bought (3 Marks)
(iv) Using a stocking density of 12 birds/m?, what would be the total area needed

(3 Marks)



(b)  Define each of the following terms used in poultry production;

@) Poultry farming (2 Marks)
(ii) Artificial Incubation (2 Marks)
(iii) Chick sexing (2 Marks)
(iv) Point of lay pullet (2 Marks)

SECTION B - PIG PRODUCTION

QUESTION THREE

A. Discuss five (05) factors one should consider before starting a pig enterprise
(10 Marks)

B. Give scientific reasons for the following
i.  Why piglets are prone to hypothermia (chilling) (2 Marks)

ii.  Why piglets are prone to iron deficiency anemia (2 Marks)
iii.  Why pigs generally are prone to heat stroke (2 Marks)
iv.  Why piglets at weaning are prone to diarrhea (2 Marks)

v.  Why lysine is called a first limiting amino acid in pig nutrition (2 Marks)

QUESTION FOUR

A. Discuss five (05) general factors to consider when selecting female pigs for
breeding? (5 Marks)

B. Define feeding allowance and state the feeding allowance for the following classes of

pigs
i.  Lactating sow (2 Marks)
ii.  Weaner pigs (2 Marks)
iii.  Pregnant sow in all stages of pregnancy (3 Marks)
iv. Boar (2 Marks)

C. Differentiate the following terms

i.  Sow and gilt (2 Marks)
ii.  Estrus period and estrus cycle (2 Marks)
iit.  Litter size and litter number (2 Marks)

THE END
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DEPARTMENT OF ANIMAL SCIENCE

202172022 FINAL EXAMINATIONS
AGA 4532 — PIG AND POULTRY PRODUCTION

- INSTRUCTIONS TO CANDIDATES

" Answer any five questions from the six provided

Use a separate answer booklet for each section

-———Read—th&q'desﬂonsearefuHybefore“aﬁemptmgiem - - T

All questions carry equal | Marks ( (20 Marks)

SECTION A - PIG PRODUCTION
QUESTION ONE

Write on the physical and production characteriétics of any two breeds of pig reared in Zambia:
(20 marks)

QUESTION TWO

Aggressive behaviour is sometimes exhlblted by pigs and has negative effects on the performance
of the animals.

(a) Write on any three situations where aggressive behaviour in pigs can occur.
(12 marks)
(b) What measures can be taken to prevent the occurrence of the aggressive

behaviour in the three situations you have written on (in 2a) above? (8 marks)
QUESTION THREE

Write briefly on any four of the following: (20 marks)
(a) Preparing a farrowing pen for the birth of piglets.
(b) Feeding piglets from day-old to 3 weeks of age
(c) Advantages and disadvantages of castrating male pigs.
(d) Any three (3) stages of life when pigs require to be weighed and why they have
to be weighed at the mentioned stages.

(e) Hand mating in pigs



SECTION B - POULTRY PRODUCTION

QUESTION FOUR |
A farmer intends to rear 650 broiler chickens. S/He has been give the management guide table

(attached to this question paper), to use as the guide in managing this strain of broilers. As the

- extension officer for the area, assist the farmer on the following;

] " The size (area) of the broiler house S/He is supposed to put up, if the maximum stocking
i density is 12 birds/m? “ | (1 Marks)
(ii) The length of the material needed to make the brooder ring;
| (@)  On the first day of placement ' (3 Marks)
(b)  During the second \;vee:k of brooding @3 Mari&sN)-

(i)  Calculate the number of 50kg bags of each of the following types of feeds S/He will
- ———need to raise these birdsbased on the management guided-attached; ——————

(a) Starter feed (fed to chicks up to 21 days of age) (2 Marks)
(b)  Grower feed (fed between 22" and 28% day) (2 Marks)
, (c) Finisher feed (fed from 29" day up to end of rearing cycle) (2 Marks)
(iv) With three reasons, explain to the farmer the importance of giving chicks electrolytes
during the first week of brooding ‘ (3 Marks)
(v) Estimate the amount of skimmed milk (g) and water (litres) required for vaccinating the
chicks against NCD at 10days of age (2 Marks)
(vi) Calculate the cumulative feed conversion ratio of the flock, if it is assuming that the

birds grew up to 2590g/bﬁ*d as average live weight at 42 days of age, and their feed

intake was exactly as indicated in the management guide (2 Marks)

QUESTION FIVE

A number of birds from a flock of Lohman brown layers, aged 16 weeks, were sampled and
weighed. The weights of the sampled birds are shown in the table below.

@) Calculate the flock uniformity of this flock at this age. (S Marks)



o . | Weight of the birds (g) | No. of birds i
S ss J 1 aa VUM s Y [
1050 3
1100 2
1150 ‘ 4
1200 Do 6
1250 : 8
1300 9
1350 11
1400 7 12
1450 9
1500 8
1550 - 7
1600 6
1650 4
11700 3 _
T 1750 2
(i)  Ifat placement, there were 700 day old layer chicks, and the flock had a mortality rate of
4% during brooding and rearing up 16 weeks, how many birds were housed at point of
lay? (2 Mark)
(i)  With two reasons, explain why debeaking is preferred to be done to layers during their
first week of their life (4 Marks)
(iv)  When in lay, the hen housed in (ii) laid 448, 490, 492, 511, 528, 534, and 547 eggs on
Sunday, Monday, Tuesday, Wednesday, Thursday, Friday, and Saturday, respectively,
calculate the weekly; |
(a) Hen day egg production % (4 Marks)
(b)  Hen housed egg production% (3 Marks)
(v)  Why should the farmer collect eggs from the pens more frequently in the morning than in
the afternoon? (2 Marks)
QUESTION SIX

For fertile eggs to hatch, they have to be carefully selected and provided with the right incubation

condition. Explain at least four factors that are considered when selecting hatching eggs for
incubation (20 Marks)



0
1 . 52 10
2 66 14
3 81 15
4 100 19
5 122 22
6. 148 26
7 177 29 25.3 0.847 150
8 208 31 26.0 0.865 30 80
L9 242 34 26.9 0.888 35 215
<] 10 279 37 27.9 0.914 40 255
11320 ‘41 29.1 0.938 45 300
12 364 44 30.3 0.962 50 350
13 410 46 315 0.988 55 . 405
14 459 49 32.8 1.013 60 465
5 511 52 34.1 1.039 66 531
16 567 56 35.4 1.063 72 603
17 - 626 59 36.8 1.088 78 681
18688 62 382 1112 84 765
|19 753 65 396 1.135 90 855
20 © 821 68 411 158 T 96 951
21 891 70 42.4 1.182 102 1053
22 964 73 438 1.205 109 1162
23 1039 75 45.2 1.230 116 1278
24 1115 76 46.5 1.257 123 1401
25 1193 78 47.7 1.283 130 1531
26 1272 79 48.9 1.311 137 1668
27 1353 81 50.1 1.339 144 1812
28 1436 83 51.3 1.367 151 1963
29 1521 85 52.4 1304 158 2721
30 1608 87 53.6 1.422 165 2286
31 1697 89 54,7 1.448 172 2458
32 1788 91 55:9 1.475 179 2637
33 1880 92 57.0 1.502 186 2823
34 1973 93 58.0 1.529 193 3016
35 2067 94 59.1 1.556 200 3216
36 2162 95 60.1 1581 202 3418
a7 2257 95 61.0 1.604 203 3621
a8 2352 95 61.9 1.627 205 3826
39 2447 95 62.7 1.648 206 4032
40 2542 95 63.6 1.668 208 4240
41 2637 95 64.3 1.687 209 4449
42 2732 95 65.0 1.705 210 4659
43 2826 94 65.7 1.724 212 4871
44 2919 93 66.3 1.742 214 5085
45 3011 92 66.9 1.761 216 5301
46 3102 91 67.4 1.779 218 5519
47 3192 90 67.9 1.798 220 5739
48 3281 89 68.4 1.817 222 5961
49 3369 88 68.8 1.836 224 6185
750 3456 87 69.1 1.855 225 6410
“f Bf - 8549 BG-G9 - A BTh e e DDB e BB36 | i
52 3627 85 69.8 1.892 226 6862
53 3711 84 70.0 1.910 227 7089
54 3794 83 70.3 1.928 227 7316
| 55 3876 82 70.5 1.946 228 7544
56 82

70.7

228

7772

1.964
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END OF YEAR FINAL EXAMINATIONS 2014/2015

COURSE : AGA 4552 ANIMAL PRODUCTS AND BY-PRODUCTS
DATE : TUESDAY, 8™ NOVEMBER 2022 09:00 HOURS
DURATION : 3 HOURS

INSTRUCTIONS : ANSWER FIVE QUESTIONS. EACH SECTION SHOULD BE
WRITTEN IN A SEPARATE ANSWER BOOKLETS

SECTION A

i. People eat meat for various reasons which include tradition, nutritive value, availability,
wholesomeness, variety, satiety value, and social or religions customs. Meat is also a
highly pleasing food for many people, and the consumption of it is a measure of societal
status world over but the ultimate eating quality of meat is dependent on the palatability
and nutritive value. Writg short notes on;

a) Palatability of meat

b) Juiceness of meat

c) Meat tenderness

d) Rigormortis (20 Marks)

2. Meat structure, Firmness and Texture are meat properties usually evaluated by
consumers with visual (sight) or tactile (touch) senses. Explain briefly all the factors
that influence meat structure, firmness and texture (20 Marks).

3. In the production of hides/skins, it easier to control the sources of defects and faults if
one is knowledgeable on the causes. Defects and faults are caused at different stages of
the animal‘s life, and these degrade the quality of hides/skins. Explain how defects and
faults may occur and how one can minimise their occurrence;

a) During the animal‘s life
b) During slaughtering and flaying (20 Marks)



4. Curing refers to creation of unfavourable conditions and salt treatment is one method
used to inhibit the action of harmful bacteria in order to prevent the damage and
degenerative process bacteria can do to hides/skins. Write short notes on the Salt
treatment of Hides/skins and explain the significance of each salting method to
production of quality hides/skins (20 Marks).

SECTION B
ANSWER ALL QUESTIONS

Q1. Several dairy companies have put some fairly widely consumed processed products on
the Zambian market. For any product of your choice found on the Zambian market outline the
practices; procedures, tests and-processes that the milk is subjected to from- milking-to
packaging as a safe and quality product ready for the market. 20 marks

Q2. Size, shape, and colour are physical characteristics that are afnong the standards used
‘when grading eggs according to quality. These characteristics also affect consumer acceptance
of the eggs. Write briefly on the following:

i.  Any six (6) factors that affect the size of eggs produced by a hen.

ii.  Any three (3) factors associated with egg shape variation.
ili.  One factor that affects the colour of eggs produced.

END OF EXAMINATION
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THE UNIVERSITY OF ZAMBIA
UNIVERSITY DEFERRED/SUPPLEMENTARY EXAMINATIONS - FEBRUARY 2021

AGA 5121 - Advances in Animal Nutrition
Time allowed: Two {2) Hours ~ Marks: 60
INSTRUCTIONS TO CANDIDATES:

a. Answer any three (3) questions, at least one from each section.
b. All Questions carry equal marks (20).

SECTION A (RUMINANT NUTRITION):

Q.1 The current Farm Manager at the Liempe University Farm would like to compound a
. feedlot ration for 304 beef steers by making use of on-farm readily available feed
ingredients in order to reduce the costs of production. The feed ingredients the Farm
Manager would like to use were analyzed in the Department of Animal Science
Laboratory. Formulate a dry season feedlot ration for the 304 beef steers by using
the Double Pearson Square method. The feedlot ration must contain 14.0% DCP and
70% TDN and must include 10% Rhodes Grass and Silver-leaf Hay mixture, 8%
Soyabean Straw, 5% Maize Bran, 2% Sugarcane Molasses, 2% Di-calcium Phosphate,

2% Mineral Premix and 1% Salt, on dry matter basis.

FEED DM% DCP% TDN% Ca P

Rhodes/Silver Leaf Hay 92 225 58 1.90 0.20
Maize Bran 90 12.5 70 0.07 1.62
Molasses 75 - 85 1.19 0.1
Soyabean Straw 88 25.0 65 0.69 0.06
Di-Calcium Phosphate - - - 26.0 18.00
Limestone Flour - - - 38.0 0.04

Salt - - -

The analyses of other available feed ingredients at the farm are:

FEED DM% DCP% TDN% Ca P
Maize Meal 89 10.0 88 0.03 0.31
Groundnut Meal 95 430 90 0.18 3.62
Groundnut Haulms 87 12.0 62 0.07 0.17
Lucerne Hay 90 15.0 60 0.27 0.03
(20 marks)

Q.2 a. How much concentrate mixture consisting of 40% Maize Meal, 30% Cottonseed
Cake, 20% Cassava Meal and 10% Cane Molasses should be fed to provide
sufficient energy to maintain a 520 kg empty Friesian cow that is losing 0.5 kg
body weight per day two weeks post-partum yet the cow consumes 25 kg/day



maize silage and produces 25 kg/day milk containing 3.8% butterfat (BF) and
8.6% solids-not-fat (SNF) per kg?

The following may be used to answer the question:

DM (g/kg) ME (MJ/kg DM)
Maize silages 300 9.0
Maize Medal 870 12.5
Cane Molasses 770 14.0
Cottonseed cake 920 12.5
Cassava meal - 870 11.0-
(10 marks)

b. Calculate the expected peak milk yield of the cow in Q. 2 a. dbove.

(1 mark)

.c. If the Friesian cow in Q. 2 a. above was actually in mid-lactation with no live-
weight change in her body weight, how much concentrate mixture should she
be fed?

(3 marks)

d. If the Friesian cow in Q. 2 a. above was actuadlly in late lactation and was

gaining 0.5 kg per day, how much concentrate mixture should she be fed?
(3 marks)
e. Using the Rapid Formulation Method, calculate the forage and concentrate
dry matter intake of the Friesian cow in Q. 2 a. above?
(3 marks)
Q.3 Wirite notes on the following:
a. The functions of micro-organisms in the ruminant stomach; and
(10 marks)
b. Causes of hypocalcaemiq, treatment and the methods of prevention in dairy

cattle.
(10 marks)

SECTION B (NON-RUMINANT NUTRITION):

Q.4

a.

Explain the steps needed to take in order to select feed ingredients for use in
formulating diets for animals on a farm?
(10 marks)

Briefly, explain the different methods used in formulating animal rations and
what are the advantages and disadvantages of each method?
(10 marks)



Qs

Explain why we'need to monitor feed intake in farm animals and what steps
do you need to follow to ensure you accurately measure feed consumption in
farm animals?

(10 marks)

What is feed conversion efficiency and what steps do you need to undertake
in order for you to accurately calculate feed conversion efficiency in farm
animals?

(10 marks)

What are trypsin inhibitors and what steps do you need to undertake in order
to minimize their anti-nutritional effects when feeding grain legumes to non-
ruminants?

(10 marks)
Why do we need to process feed before giving it to animals and what are the

main feed processing methods used in the animal industry?
(10 marks)

End of Examination

The following may be used to answer the questions:

I

vi.

vil.

Vi,

Xi.

Xii.

Ml = EVI x1.05

0.62

Kg = 0.0435 M/D
MEP = MER - Mm
Mm = 8.3 + 0.091 W

FD = DMI (MC - M/D)
(MC - MF)

DMI=0.025W + 0.1 Y

Eg = MEP x0.0435 M/D
1.05

Eg = MEP x0.0414 M/D
DMl = 0.025W+0.1Y-25

LWG = Ea .
6.28 + 0.3 Eg +0.0188 W

Ki= 0.0435M/D or 0.0414M/D
1.05

EVI = 0.0386 BF + 0.0205 SNF - 0.236
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SCHOOL OF AGRICULTURAL SCIERNCES
DEPARTMENT OF ANIMAL SCIENCE

AGA 5321: APPLIED ANIMAL REPRODUCTION
SUPPLEMENTARY EXAMINATION - FEBRUARY 2022

NSTRUCTIONS:

ANSWER EACH SECTION IN A SEPARATE ANSWER BOOKLET
ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS
CLEARLY WRITE THE NUMBER OF EACH ATTEMPTED QUESTION
START EACH QUESTION ON A NEW PAGE

ALL QUESTIONS CARRY EQUAL MARKS (20 MARKS).

ECTION A
JUESTION ONE

y Write short notes on the following terms as they are used in animal reproduction;
(a) Luteolysis
(b) MRP
(c) Pampiniform plexus
(d) Capacitation
(e) Sertoli cells

. With regard to farm animals;
(a) Explain two indirect methods of pregnancy diagnosis in livestock
(b) Describe the two-cell two-gonadotropin theory in the female
(c) Briefly explain what a transgenic animal is
(d) Describe two (2) semen related causes of infertility

JUESTION TWO

(a) Briefly explain two methods used in oestrus synchronization.

(b) Briefly explain one factor involved in maternal recognition of pregnancy
(c) Draw and clearly label the main features of a follicle

(d) Briefly explain two (2) features involved in thermoregulation in testes
(e) How would you diagnose and treat a cow that has an ovarian cyst

Page 1 of 2

(2 Marks
(2 Marks
(2 Marks
(2 Marks
(2 Marks

(4 Marks
(2 Marks
(2 Marks
(2 Marks

(4 Marks
(2 Mark
(6 Marks
(4 Marks
(4 Marks



ECTION B
JUESTION THREE

Nith regard to farm animals;

(a) Discuss the sites for semen deposition during natural mating in farm animals (5 Marks
(b) Briefly explain the benefits of artificial insemination use in animal production (6 Marks
(c) With reference to a cow, briefly discuss the basis for your prediction of appropriate
~ breeding time. (4 Marks
(d) If you were a training officer on Al, briefly explain what sign of oestrus is critical
to your determination of the breeding time. (2 Marks
(e) Differentiate between artificial and natural insemination : (3 Marks
QUESTION FOUR

(a) Explain why and when use of imported semen would be disadvantageous to farmers (4 Marks
(b) Suggest potential approaches needed to increase its adoption rate among the Zambian

pig farmers. : (4 Marks
(¢) What is and when would you use timed AI? (2 Marks
(d) Discuss the aids you would use in order to improve oestrus detection in cattle. (6 Marks
(e) Discuss the constraints to wide-spread artificial insemination application among pig
farmers in Zambia (4 Marks
GOOD LUCK BONNE CHANCE

Page 2 of 2



THE UNIVERSITY OF ZAMBIA
UNIVERSITY DEFRRED EXAMINATIONS - FEBRUARY 2022

AGA 5562
INTEGRATED AQUACULTURE AND FISH NUTRITION

DURATION: 2 HOURS DATE: 18/02/2022

INSTRUCTIONS:

1) There are two sections in this paper, Section A and Section B.

2) Section A has ONE (1) question. This question is COMPULSORY.

3) Section B has three (3) questions, answer any TWO (2) questions in
this section.

4) Start answering each question on a separate page.

5) Make sure to write your computer number on each page of your answer

sheet.



SECTION A (Answer all questions)

1. Explain the following terms as applied in Integrated Aquaculture and
- Fish Nutrition: [20 marks in total]

T EEme th 0 A0 O

a.

Secchi disk [2 marks]
Processed feeds [2 marks]
BOD [2 marks]
RGL [2 marks]
Nitrobacter sp. w [2 marks]
Alkalinity [2 marks]
Fish ranching [2 marks]
RAS [2 marks]
Composting [2 marks]
High-rate ponds [2 marks]

SECTION B (Choose any two (2) questions)

. Answer the following questions: [20 marks in total]

Give any eight (8) characteristics of Intensive Aquaculture

Production Systems. ‘ (8 marks)
Discuss in detail the four (4) components of a recirculating
aquaculture system. (12 marks)

. Small holder farmers in Zambia can easily integrate fish farming with

other agricultural enterprises on their farms. Answer the following

questions: [20 marks in total]

a. What are the two main goals of practicing Integrated Agriculture-

Aquaculture. (4 marks)
b. Discuss the design and management of Fish/Crops Structures. (10
marks)

c. Give six advantages of integrated Agriculture-Aquaculture
systems (6 marks)



3. Answer the following questions. {20 marks in total]

a. In details, discuss how fish farmers should go about handling and
storage of fish feeds. (18 marks)
b. What is involved in the chemical evaluation of fish feeds? (2 marks)

END OF EXAMINATION
GOOD LUCK!
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AGA 5562
INTEGRATED AQUACULTURE AND FISH NUTRITION

DURATION: 3 HOURS DATE: 11/11/2022

INSTRUCTIONS:

1) There are two sections in this paper, Section A and Section B.

2) Section A has TWO (2) questions. These questions are COMPULSORY.

3) Section B has four (4) questions, answer any THREE (3) questions in
this section.

4) Start answering each question on a separate page.

5) Make sure to write your computer number on each page of your answer

sheet.



SECTION A (Answer all questions)

1. Explain the following terms as applied in the course Integrated Aquaculture

and Fish Nutrition: [20 marks in total]
a. Biofilter [2 marks]
b. Planktons [2 marks]
c. BOD [2 marks]
d. Sustainable Aquaculture [2 marks]
e. Nitrobacter sp. w [2 marks]
f. Alkalinity [2 marks]
g. Fish ranching [2 marks]
h. Recirculating Aquaculture System [2 marks]
i. Composting [2 marks]
'j. High-rate ponds [2 marks]
2. Answer the following questions: [20 marks in total]
' a. The nutritional requirements of fish vary among species and also within

species. Discuss the principle behind this statement. (5 marks)

b. Give two (2) important examples of phytoplanktons and three (3) of
zooplanktons. (5 marks)

c. Least cost feed formulation can be achieved by use of computers through
linear programming software. What information needs to be provided to
run the software? (4 marks)

d. In formulating fish diets, special ingredients may be added to serve
different purposes. Give six (6) examples of the different purposes for
adding special ingredients in fish diets. (6 marks)

SECTION B (Choose any three (3) questions)
3. Answer the following questions: [20 marks in total]

a. Give any eight (8) characteristics of Intensive Aquaculture Production
Systems. (8 marks)

b. Discuss in detail the four (4) components of a recirculating aquaculture

system. (12 marks)



4. Small holder farmers in Zambia can easily integrate fish farming with other
agricultural enterprises on their farms. Answer the following questions: [20
marks in total]

a. As an Animal Scientist equipped with aquacultural expertise, discuss
the design and characteristics of integrated fish/crop farming that can
be used on the farm. (12 marks)

b. Explain four (4) positive interactions of agriculture-aquaculture
systems. (4 marks)

c. What are some of the issues to consider when choosing the type of

livestock to rear under a Fish/Livestock integrated farming system?
(4 marks)

5. The demand for aquatic food products has been projected to rise. In order
to meet this growing demand, Sustainable Aquaculture Production will have
to be embraced by any well-meaning farmer. [20 marks in total]

a. What is Sustainable Aquacul‘ture Production? (3 marks)

b. How can Sustainable Aquaculture Production be achieved? (6 marks)
c. Composting is one way of reclaiming valuable nutrients from organic
waste. Give advantages and drawbacks of composting. (6 marks)

d. Besides the benefits in wastewater treatment gained from waste-

grown algae, it can be further used for other purposes. Mention four

(4) other ways in which waste grown algae may be utilised. (5 marks)

6. Answer the following questions. [20 marks in total]

a. In details, discuss how fish farmers should go about handling and
storage of fish feeds. (18 marks)
b. What is involved in the chemical evaluation of fish feeds? (2 marks)

END OF EXAMINATION
GOOD LUCK!
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AGA 5712- ANIMAL HEALTH FINAL EXAMINATION

e — -DATE: 01/11/2022 - - e
INSTRUCTIONS:
1. Answer ALL questions
2. Use a separate answer booklet for each question
3. Duration: 3 hours
4. Total marks 100

QUESTION 1

For each of the tick species listed below, describe their life cycle, preferred hosts
and pre-direction sites for the adult stage and their economic importance.

A. Rhipicephalus appendiculatus (5 marks)

B. Amblyomma variegatum (S marks)

C. Rhipicephalus microplus (S marks)

D. Hyalomma truncatum (S marks)
QUESTION 2

A. Outline the life-cycle of the pork tapeworm (7aenia solium) (10 marks)

B. State five (5) ways of preventing infections of Taenia solium in the
definitive host. (10 marks)



QUESTION 3

~ Write short notes on Theileriosis under the following subtopics:

A. Etiology (2 marks)

B. Transmission (4 marks)

C. Clinical signs 7 (4 marks)

D. Laboratory diagnosis (6 marks)

E. Control - (4 marks)
QUESTION 4

You are visiting your friend in Chilanga who has recently established a feedlot. He

~ explains to you that some of his cattle he brought in from Mazabuka are showing signs
of illness. You examine the affected animals and find that they have fever, a weak

protective cough, mucopurulent nasal discharge, anorexia, toxaemia and abnormal lung
sounds.

A. What is the tentative diagnosis? (2 Marks)
B. List three (3) differential diagnoses for this condition. (6 Marks)
C. What is the best way to confirm the diagnosis indicated in (a) above?
(4 Marks)
D. How is this condition best controlled? (8 Marks)
QUESTION 5
A. State two general ways in which an animal can acquire immunity against diseases
(2 marks)
B. List five (05) differences between innate immunity and acquired immunity
(5 marks)

C. Farm animal infections can present as either acute or chronic forms. Differentiate
acute infection and chronic infection and give one example of an infection that falls in
each category. (6 marks)
D. What are the six (06) general sources of infections (3 marks)

E. Briefly explain any four (04) modes (routes) of disease transmission
(4 marks)
THE END



The University of Zambia
School of Agricultural Sciences
Department of Animal Science

2021/2022 FINAL EXAMINATIONS

AGA 6132:; Vitamins and minerals Metabolism
Date: 14th Nov‘ember 2022 Time: 09:00 Hours

Instructions: Answer any five (5) questions, they all carry 20 equal Marks.
Question One

A). What are the sources and metabolic functions of Vitamin A and how are some
of these functions related with those of Zinc (12 Marks)?

B). Explain the importance of electrolytes in animal metabolism and how are
these elements supplied in animal diets (8 Marks)?

Question Two

A). Vitamin K and Biotin tend to induce their metabolic functions through
carboxylation reactions, explain the key differences in carboxylation mechanisms
of biotin from that of Vitamin K (14 Marks)?

B). Name the different forms of Vitamin K available to farm animals and what are
the main sources for each type and how it contributes to meeting animal
nutritional requirements for vitamin K (6 Marks)?



Question Three

A). Explain the importance of Vitamin E in animal nutrition and how do animais
meet requirements for this vitamin (10 Marks)?

What is the relationship in the metabolic functions of vitamin E and selenium and
- why is selenium said to have a sparing effect in meeting requirements for Vitamin
E (4 marks)?

B).-What are the deficiency symptoms of Choline and how do animals meet
requirements for this vitamin (6 Marks)?

Qpesﬂon Four

A). What are the main factors regulating fron absorption in farm animals and what
- are the main storage forms for this mineral element in animal tissues (12 Marks)?

B). What is iron overload and how is this condition brought about in both humans
and farm animals (8 Marks)?

Question Five

A). Poisoning with heavy metals is mostly associated with industry pollution or
careless handling of chemicals on farms. Explain the dangers of lead and mercury
poisoning and how such dangers can be avoided or minimized on farms (8
Marks)?

B). Explain the importance of calcium and phosphorus in animal nutrition and how
the metabolism of these mineral elements is related with that of vitamin D3 (12
Marks)?

Question Six

A). Explain the steps involved in the digestion and subsequent absorption of
Vitamin B12 what are some of the factors that may lead to Vitamin B12 deficiency
symptoms in farm animals despite adequate dietary supplies in animal foods (10
Marks)?

B). What is the importance of cobalt in farm animals and how does the animal
meet its dietary requirements (6 Marks)?

C). Why is it that the deficiency of copper and Iron both may result in anemia (4
Marks)?



UNIVERSITY OF ZAMBIA
SCHOOL OF AGRICULTURAL SCIENCES
DEPARTMENT OF ANIMAL SCIENCE

AGA 6142: Proteins and Amino Acids Metabolism
Date: 215t November 2022 Time: 14:00 Hours

Instructions: Answer any Five (5) questions, they all carry 20 equal Marks.

Question One

A). Explain the digestion of proteins in different segments of the non-ruminant
gastro-intestinal tract detailing the enzymes involved and the hydrolysis products
generated including how the end products of protein digestion are utilized by the
host animal (12 Marks)?

B). What are synthetic amino acids and what are the advantages and
disadvantages of using synthetic amino acids in animal nutrition (8 Marks)?

Question Two

A). Giving at least two different examples for each; explain what rare amino acids
are and how they can be differentiated from non-protein amino acids? What are
some of the similarities between rare and non-protein amino acids?

B). Explain at least two examples of the reactions of amino acids that take place
on the amino group of amino acids and what is the importance of such reactions
as far as quantification and identification of amino residues are concerned?



Question Three

A). With the help of a diagram, explain the steps involved in the degradation of
amino acids Threonine, Glycine and Serine into acetyl CoA via Pyruvate and the
role of tetra hydro folate in single carbon transfer metabolic reactions (12 Marks)?

~ B). Explain the steps for biosynthesis of serine from 3-phpsphpglycerate and how
the biosynthesis of this amino acid is linked with that of glycine and threonine (8
Marks)? ’ :

Question Four

A)A. Explain the steps involved in the degradation of proline to a-ketoglutarate and
how is the degradation of this amino acid related to that of Arginine (10 Marks)?

B). Explain the steps that are required in the biosynthesis of Leucine and Valine
using pyruvic acid as the starting metabolite and how is the biosynthesis of
isoleucine associated with that of threonine (10 Marks)?

Question Five

A). Explain the steps you may have to consider when evaluating the quality of
proteins for a given animal species (12 Marks)?

B). What is amino acid imbalance and how do such imbalances affect utilization
of different nutrients in non-ruminants (8 Marks)?

Question Six

A). Explain the steps you may have to follow in quantifying different amino acids
in a given feedstuff and what type of precautions you may wish to consider for
you to have reliable results (12 Marks)?

B). Explain the importance of acid-base properties of different amino acids and
how these properties are utilized in the separation of different amino acids (8
Marks)?



THE UNIVERSITY OF ZAMBIA

SCHOOL OF AGRICULTURAL SéIENCES
DEPARTMENT OF PLANT SCIENCE

ECOND YEAR EXAMINATION FOR BACHELOR OF AGRICULTURAL SCIENCES
AGC 2110: FUNDAMENTALS OF PLANT SCIENCE
FINAL EXAMINATION 2021 /2022

s 3RO NOVEMBER, 2022 - TIME:14:00 -17:00 HRS VENUE: DRGS
1structions:
1. ' Answer all questions.
2. Marks are as indicated.
uestion 1 ‘
~ What is vernalization? (2 Marks)
' In determining Reference Evapotranspiration, what do the terms Ra, Rn and Rx refer to?
(2 Marks)
Briefly describe the method that provides a measurement of the integrated effect of radiation,
wind, temperature and humidity from an open water surface. @
Marks) A
~ What are the abiotic factors affecting photosynthesis? (2 Marks)
How would do you go about and obtain materials to grow your own food if you were a spdce
traveller to Mars, a journey which takes about 9 months? (2 Marks)
uestion 2

iven the Reference (ETo) and crop (ET crop) Evapotranspiration of crops 1 and 2:

Crop 1 Crop 2
ETo = 14 mm ETo = 14 mm
ETcrop= 6 mm ETcrop= 13 mm

om the calculation of the Crop coefficients, which was the stage of development of each of the
/0 (2) crops. , (5 Marks)



Question 3

i) What is Photosynthetic Active Radiation? (4 Marks) -
ii) Two (2) Sorghum varieties Sima and Lusitu Local were planted at the Field Station of the
-University of Zambia in late November, 2018. Plants from the Sima variety had started
flowering by Mid-March 2019. All the plants from the Lusitu local variety only flowered
in June 2019. ,
Explain the underlying phenomenon. ) : (6 Marks)

Question 4

You partly participated in the performance of Wheat varieties Shungu and Lorrie under selected
Nitrogen Fertilizer and Irrigation levels. The soil moisture conditions and the plant parameters
measured are given in Table 1.

Table 1: Nitrogen and Irrigation levels applied and parameters measured
on Wheat varieties

WHEAT | IRRIGATION | NITROGEN | PRODUCTIVE | YIELD | EFFECTIVE
VARIETY (MM) TILLERS | (I/HA) | ROOTING
DEPTH

_, ‘ €™M
Shungu 500 120 98 9.1 495
Shungu 350 210 94 8.1 52.5
Shungu 500 300 125] 106 51.0
Lorrie 500 120- 66 6.9 39.6
Lortie 350 210 63 6.0 42.0
Lorrie 500 300 84 8.0 40.8

Determine the Wheat variety, which should be grown by farmers under adverse nitrogen and water
conditions. (15 Marks)

Question 5
Choose two (2) crops from each group in Table 2.
Table 2: Group and type of crop

GROUP CROP

1 Maize
Sorghum
Wheat

2 Cowpea
Common bean
Soybean




i) For each selected crop, give the scientific name and the centre of origin. (3 Marks)

u) Bﬂeﬂy describe the morphological features for the selected crops in each group?

(3 Marks)
iii) What are three of their economic importance for the selected crops in each group?

(4 Marks)
Question 6
i) Wﬁat is “Totipbtency” and its importance in Tissue Culture. : (5 Marks)

ii) Suggest how you could use Tissue culture to make Cassava planting materials free of viruses
and quickly have the planting materials available to farmers. Draw from your experience on

the visit to Mt. Makulu Central Research Station. (5 Marks)
Question 7 / :

i) How are plant nutrients created? ' (3 Marks)
_ii) How was Hydroponics effectively utilized in the study you carried out to determine the
functions of plant nutrients in plant growth and development? (3 Marks)

i) Describe the functions of Calcium (Ca) and Boron B) in plant growth and development.
“ Marks)
Question 8

i) What are mineral and non-mineral elements in plants and what are the sources of these
nutrients? (4 Marks)

ii) Fertilizer “D” Compound produced by Nitrogen Company of Zambia (NCZ) is suitable for
application in crop production. The nutrient content of the 2 fertilizers is shown in Table 3.

Table 3: Nutrient content of fertilizers

FERTILIZER | ORIGIN N F0, K0
Reg| Amal |Reg| Amal | Reg | Amal
Compound D NCZ 10 10.68 20 19.7 10 10
Tolerance 6.8% 1.5% | 0.0%

Wheat blend Origen 12 | 21.65** | 20 14.32** | 40 14.6%*

Reg. — Registered (Nutrient contend shown on the bag ef fertilizer)

Anal. — Analyzed (Average Nutrient content analyzed at Laboratories at Soil
laboratory in the School of Agricultural Sciences at University of Zambia
and at Mt. Makulu Laboratory)

N



There are however challenges in application of the fertilizer Compound “Wheat blend” for

crop production. Discuss possible problems associated with this fertilizer in crop production.
(6 Marks)

Question 9

| i) Define Agroforestry. 7 ‘ (5 Marks)
ii) Given the total nitrogen (NHs and NO3) of the agroforestry species given in Figure 1., explain
which agroforestry species you can use for top dressing of N in Maize production.

(5 Marks)
00 I
. A
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Figure 1: Patterns of root biomass decomposition of given
Question 10
1) Which are the three (3) phytohormones involved in the processes of germination and
senescence in plants? (4 Marks)
i) Explain how these phytohormones in conjunction with external factors regulate these
growth processes. (6 Marks)

End of Examination



The University bf Zambia
School of Agricultural Sciences

Department of Plant Science

Third Year Examination for Bachelor of Agricultural Sciences
AGC 3135: FUNDAMENTALS OF PLANT SCIENCE
Final Examination 2021/2022

2: 2204 June, 2022 Time: 09:00 —12:00 HRS Venue: Omnia 1
Instructions:
1. Answer all Questions

2. Marks as indicated

Question 1 (15 Marks)

a) Why is the toxic effect of Aluminium in acidic soils greater at higher (4.5) pH than at a lower
(4.0) pH? (3 Marks)

b) List four methods for determining Reference Evapotranspiration. (3 Marks)

¢) Briefly describe the two most comprehensive methods for determining Reference
Evapotranspiration and explain why they are comprehensive. (3 Marks)

d) Explain using soil water potential why plants grow differently in soils with same water
content. (3 Marks)

¢) Briefly describe the process of Photosynthesis. (3 Marks)

Question 2 (20 Marks)

i) Describe three constraints faced by commercial and small-scale farmers in the environmental
area. Briefly explain how these constraints can be overcome? (10 Marks)

ii) How can constraints related to food nutrition be overcome by farmers and rural population?
(10 Marks) '

Question 3 (25 Marks) -
i) How are plant nutrients required for plant growth categorized? (2 Marks)
ii) Briefly describe the functions of the following Plant nutrients in plant growth: (8 Marks)
a) Calcium,
b) Magnesium,
¢) Boron, and
d) Molybdenum
iii) A comparative study on Cowpea in Hydroponic solution system was carried out where all tie
essential plant nutrients were applied compared to the treatment where P was missing.

1



Explain the results of Chlorophyll and Stem biomass obtained in the two treatments. Results

are given in Table 1. (15 Marks)

Table 1: VCowpea parameters measured

CROP | TREATMENT | CHL STBMS | S.E
Cowpea | Control 200.38 261.02 |1.63
Cowpea | Missing P 238.50 122.00 |2.00
Key:

CHL - Chlorophyll content index

P - Phosphorus

STBMS - Stem biomass
S.E. - Standard Error

Question 4 (20 Marks)
i) Briefly describe the different Hydroponics methods. (5 Marks)
ii) How was the Hydroponics method practiced at York Farm which you visited different
from the typical Hydroponics method of the similar type. (5 Marks)
iii) How were crop growth factors optimized for Rose and Tomato production with the
Hydroponics system implemented at York Farm? (5 Marks)
“iv)- How are crop growth factors optimized in small-holder crop production? (5 Marks)

Question 5 (20 Marks) ‘
Explain how external and endogenous (phytohormones) factors affect the plant Embryonic Phase.

END OF EXAM



The Umversnty of Zambia

School of Agricultural Sciences
Department of Plant Science

Third Year Examination for Bachelor of Agricultural Sciences
AGC 3135: FUNDAMENTALS OF PLANT SCIENCE
Supplementary Examination 2022

Date: Wednesday 16% February, 2022 Time: 09:00 —10: 000 HRS Venue: Omnia |

Instructions:
1. Answer all questions
2. Marks as indicated

Question 1 (20 Marks)

Given the minimum, optimum and maximum temperature for germination of the crops listed in
Table 1, what is the appropriate time of the year to grow these crops. Give reasons for your
answer,

Table 1: Temperatures for crop germination

CROP TEMPERATURE -
Min T°C Opt T°C Max T°C
Wheat 4 29 42
Maize 10 34 46
Sunflower 5 35 47
Pumpkin 1l 34 46
Sorghum 12 36 48
Question 2 (20 Marks)
i) Describe the constraints faced by small and large-scale farmers in the environmental arca

(10 Marks).
i) How can the constraints be overcome? (10 Marks)



Question 3 (40 Marks)

1) Describe the experiment you implemented on wheat production on measurement of soil
water content using the Neutron moisture probe. (5 Marks)

i) Explain the underlying principles for soil water determination. (10 Marks)

ili) Explain the wheat crop performance with good growth (GGR) and poor growth (PGR) with
respect to the grain yield. plant height of the wheat crop. soil moisture storage values and
the effective root depth. Suggest recommendations for wheat crop production under
irrigation. (25 Marks)

Table |: Parameters measured

PERFORMANCE PLTHGT | GRYLD | S EFRD
(cm) (ton/ha) | ecm3 | (cm)

GGR 73.2 8.3 20.7 1694

PGR 64.0 4.2 [6.6 | 72.2

Key:

PLTHGT - Plant height

GRYLD - Grain yield

S - Soil water storage

EFRD - Effective root depth

Question 4 (20 Marks)
i) What is plant tissue culture? (5 Marks)
i1) What is Totipotency? (5 Marks).
i) Explain why Tissue Culture is important in crop improvement and development.
(10 Marks)

END OF EXAM



THE UNIVERSITY OF ZAMBIA
UNIVERSITY FINAL EXAMINATIONS - NOVEMBER 2022

AGC 3412 - INTRODUCTORY HORTICULTURE

TIME: Three (3) hours ~ MARKS:100
INSTRUCTIONS: Answer all questions.
‘ Marks are as indicated.
Question 1
a. When some crops inhibit the growth of other plants, what is this referred to as?
2 marks
b. What do the crops in 1a. produce? 2 marks
c. From the answer in 1b., at what stage during growth of plants are these crops produced?
2 marks
d. In potholing, basins are made at between rows and within rows.
2 marks
e. When ripping, the furrows are made at between rows at a depth of
2 marks
f. Discuss the role hedge rows play in organic vegetable production. 10 marks
Question 2
a. Definethe term “Senescence”. 2 marks
b. What is farm yard manure (FYM)? 3 marks
c. What is the main advantage of using FYM? - 2 marks
d. List the factors that determine the composition of FYM. 5 marks
e. Herbs and spices are used for various purposes. Qutline the uses giving one (1) relevant

example for each of the named purposes. 8 marks



Question 3

“a. Listthe goals of harvesting horticultural products. 4 marks
b. A group of youths engaged in Tomato production are about to harvest their crop. As a

Horticultural expert, discuss and give guidance on how they should harvest the crop.

L 15 marks

c. Fill in the following table: 8 marks
CROP SCIENTIFI€ NAME
Cabbage
‘Onion
“Tomato

Question 4 ‘
a. Name the main factor that determines the postharvest life of horticultural commodities.
‘ 2 marks
b. Briefly explain why crop residues should be maintained on a farm. 6 marks

c¢. Composting of farm residues is important in sustainable agriculture. As a University of
Zambia graduate ia the School of Agricultural Sciences, you are hired to conduct a practical
training for a group of farmers in compost making. Describe a step by step procedure on
how to make a compost heap. 10 marks

Question §
Disciplinary areas of Horticulture are vast.
d. Mention a discipline of Horticulture that you practised as a student of AGC 3412 at the

field station. 2 marks
e. Give one (1) distinguishing feature of determinate and indeterminate varieties of Tomatoes.
1 mark

As in 5b. above, give an example of the following:
i.  Determinate variety.
ii. Indeterminate variety. : '2 marks
f. In Onion production, spacing should relate to field operations and required bulb size.
i.  Briefly describe the relationship between spacing and field operations.
5 marks

ii. Briefly describe the relationship between spacing and required bulb size.
5 marks

End of Examination



UNIVERSITY OF ZAMBIA
School of Agricultural Sciences
Department of Plant Science

Fourth Year Examinations for Bachelor of Agricultural Sciences
AGC 4320: Principles and Application of Entomology
2021/2022 Final Examination

Date: 31°% October, 2022 Time: 14-17hrs Venue: Other Rooms

INSTRUCTIONS:
1. There are two sections: Principles of Entomology and Applications of Entomology
2. Answer ALL 3 questions in Section 1 and 2 questions in Section 2
3. Use separate answer books for each section

SECTION 1: Principles of Entomology
QUESTION 1 (20 MARKS)

a. You have been asked to advise students in correct way of writing insect species scientific
names. One student wrote the name of an insect species as spodoptera Frugiperda (J. E. Smith)

(i) What is the common name for this insect species? (1 mark)
(ii) Mention the rule(s) of writing scientific names that has been violated (4 marks)
(iii) What is the correct scientific name? (1 mark)
(iv) What is the genus name for this insect species? (1 mark)
(v) Who is the first scientist to describe the insect species? (1 mark)
(vi) Name the Phylum, Class, Order and Family of this insect species. (4 Marks)
b. As an extension officer, you come across a new pest, describe the various methods that
you can use to identify the pest.(6 marks)
¢. Define binomial nomenclature. (2 marks)

QUESTION 2 (20 MARKS)
a. Draw and clearly label all the longitudinal veins of a generalized insect wing (8 Marks)



b. What is the main function of the second segment of an insect body? (1 mark)

c. In case of an alate insect, which insect body are the wings located? Note: Be specific. (2
marks)

d. With an aid of a diagram draw an insect egg and label all the parts. (9 marks)

QUESTION 3 (20 MARKS)

a) What is the difference between elytra and hemelytra? Give examples of both the orders of insects
and common name of an insect exhibiting the mentioned wing adaptation. (3 marks)

b) The diagram below illustrates an adult female snow Scorpionfly. Mark and label the
following parts of the body: A. Pronotum B. Tergites C. Sternites D. Vertex E. Pedicel,
F. Scape, G. Femur, H. Pleural membrane, I Meso-thoracic leg, J. Claws, K Tibia, L.
flagellomeres, M. Tarsomeres, N. Pre-tarsus, O. Trochanter (15 Marks)

¢) The female snow Scorpionfly above what type of mouthparts does it exhibit? Justify your
answer. (2 Marks)

SECTION 2: Applications of Entomology

QUESTION 4 (20 MARKS)
Briefly and concisely differentiate the following terms as used in Entomology

1. Acute and Chronic insecticide toxicities
ii. Inoculative and Inundative releases of insect pests’ natural enemies
iii. Solitary and Gregarious parasitoids

2



iv. Allomones and Kairomones

V. Pesticide and Insecticide

Vi. Oral toxicity and Inhalation toxicity of insecticides

vii.  Median knockdown dose (KDso ) and Median lethal dose (LDso)
viii.  Potential pest and Minor pest

ix. Pest epidemic and Endemic pest
X. Cultural control and Biological control (20 marks)
QUESTION 5 (20 MARKS)

Bio rational control is controlling insects using chemicals that affect insect behaviour, growth or
reproduction. List the methods that are used to manage insect pests in the field.

QUESTION 6 (20 MARKS)
(a) State stages in crop protection that lead to Integrated Pest Management (IPM)

(b) A pest is any organism that is detrimental to humans, destroys crops, structures and poses
threats to human health and livestock. Give five (5) good reasons why pests should be managed.

00000000 X1 XXX x1XxXXx XXX xxxx XXX END OF EXAMXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX



The University of Zambia
School of Agricultural Sciences
-Department of Plant Science

Fifth Year Examination for Bachelor of Agricultural Sciences
AGC 5125: SUSTAINABLE AGRICULTURE
Final Examination 2021/2022

Date: Friday 11" November, 2022 Time: 14:00 —17:00 HRS Venue: Omnia 2

Instructions:

1. Answer all questions.
2. Marks as indicated

Question 1 (15 Marks) :

a) What are the defining characteristics of Agro-ecological Regions of Zambia, especially with
respect to Mega-environments in agricultural production? (3 Marks)

b) Why is the definition of the USA Congress Farm Bill of 1990 more appropriate for sustainable
agricultural production? (3 Marks)

¢) Describe farming practices, which can lead to a sustainable farming system. (3 Marks)

d) Why is the livelihood approach deemed appropriate in understanding the food, nutritional and
economic viability of a community? (3 Marks)

e) Give examples of external environments that influence livelihoods. (3 Marks)

Question 2 (20 Marks)

The suitability of crop production in all the three Agro-ecological Regions of Zambia is shown in
Figure 1.

i)  How was the crop suitability map developed? (10 Marks)
i)  Explain the significance of the map to crop production in the country. (10 Marks)
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Figure 1: Crop suitability in all the Agro-ecological Regions of Zambia

Question 3 (25 Marks)

A. The objectives of the National Agricultural Policy (NAP 2012-2030) are shown below:

)

2)

3)
4)

ii)

5)

Promote sustainable increase in agricultural productivity of major crops with comparative
advantage;

Continuously improve agricultural input and product markets so as to reduce marketing
costs of agribusiness, including small-scale farmers and farmer groups;

Increase agricultural exports to preferential markets at regional and international levels;
Improve access to productive resources and services for small-scale farmers, especially
women and young farmers, in outlying areas to enable them to increase production of staple
foods, including fruits and vegetables, for own consumption and the surplus for income
generation;

Continuously strengthen public and private sector institutional capabilities to improve
agricultural policy implementation, resource mobilization, agriculture research, technology
dissemination, and implementation of regulatory services.

How does the expected crop production or more precisely cost of crop production given in
the Crop Focus Survey Data in Table 1 inform the National Agricultural Policy (2012-
2030)? (15 Marks)

What policy option will you put in place to ensure that crop production is responding to
the National Agricultural Policy? Refer in particular to objectives 1 and 4? (10 Marks)



Table 1: Crop focus survey data of 2018

NUMBER AGRO- CROP EXPECTED PRODUCTION UNIT COST
ECOLOGICAL (MILLION METRIC TON) (ZMK/MTON)
REGION
1 2A Burley tobacco 1,178.73 26,400.00
3 2A Paprika 547.59 12,800.00
2A Vwlvet’bean 764.69 v 15,000.00
4 2A Pineapples . 47598 14,240.00
5 2A Popcorn 433.81 10,000
6 2A Finger Millet 363.94 19,800.00
7 2A Maize 34261 3,200.00
8 2A Cashew nut 273.65 99,000
10 2A Rice 74.24 28,000.00
11 2B Burley tobacco . 69.91 26,400.00
12 2B Sugarcane 41.14 70,400.00
(plantation)
13 2B Pineapples 18.51 14,240.00
' 14 2A Soya beans 16.04 7,674.00
15 2A Sweet Potatoes i1.39 20,956.00
16 2A Groundnuts 8.06 12,011.18
17 2A Sunflower 1.89 28,875.00
18 2A Cowpeas 1.65 5,115.00
19 2A Seed cotton 1.43 3,630
20 2A Mixed Beans 022 5,940
Question 4 (20 Marks)

Describe in order of importance only 5 Key Tests of farming system being climate smart from
the 13 Key Tests on Climate Smart Agriculture given in Table 2. The Key Tests were expounded
by Professor Vernon Chinene at the 3t Agriculture Symposium on the theme “Enhancing
Technology in Agriculture for Sustainable Food Systems and Economic Development” from 20—
30 September 2022. '

Table 2: Key tests of farming system being climate smart

Number | Key tests of farming system

1. | Soil management to enhance soil health
Conservation agricultural practices (absence of conventional tillage)
Biomass recycling (no crop residue burning)
Efficient use of chemical fertilizers (fertilizing according to crop needs)
Crop & livestock diversification and rotations
Organic farming (generation of organic fertilizers within the farming system)
Crop variety adaptation (use of climate resilient seed varieties)

Njo|w|swin
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8. | Water harvesting on-farm
9. | Integration of leguminous trees in the farming system)
11. | Harvesting and postharvest management (reduction of post-harvest losses)
12. | Presence of clean energy sources (e.g. on-farm biogas generation)
13. | Gender and social inclusion (sensitivity of the farming system to gender needs)
Question 5 (20 Marks)

i Explain the new paradigm of Sustainable Crop Intensification for sustainable crop
production in the country. (10 Marks)
i) ~ Why is Conventional intensification no longer a viable solution?: (10 Marks)

END OF EXAM




THE UNIVERSITY OF ZAMBIA
SCHOOL OF AGRICULTURAL SCIENCES.
Bachelor of Agricultural Sciences undergraduate examinations
2022 academic year
AGC 5220 PLANT BREEDING AND QUANTITATIVE GENETICS

DATE: Wednesday November 9™ 2022, PM. TIME: 3 HOURS

Answer Five questions only.

1.0 Write short notes on the following: (20 Marks)

Two forms of Insitu germplasm conservation

Inbreeding depression

Protogyny

Linkage drag '
Somaclonal variation and its application in plant breeding

© Ao o

2.0 Write on any two of the following:

a. The following are the yields of experimental Single Cross (F,) hybrids arising from
crossing inbred lines A, B, C, and D

F1 Yield
Hybrid | MT/HA
)
AXB |88
AXC |89
AXD |84
BXC |92
BXD |80
CXD |8.1




2

Predict the performance of the Double Cross: (A x C) x (B x D) and a Three Way Cross:
(AxB)x D (10 marks)

-b. A'land race variety of a self-pollinated crop is highly homozygous so that it is a waste of
time attempting to use it as a base population for selection. TRUE OR FALSE?
Explain. (10
marks)

¢. Hybrid vigour is expressed in many desirable forms in hybrid varieties for crop species
that are amenable for hybrid variety development. List and briefly discuss five (§) forms
of expressions of heterosis in crop species. 10
marks) - .

3.0 Discuss maintenance breeding activities for single cross hybrid maize varieties and for rice
~ varieties _ (20 marks)

4.0 Rape seed or what is pleasantly known as Canola (Brassica napus 2n = 38) is an important
edible oil crop in the U.S, Canada, Australia and China. A study of the fatty acid profile of
one of the progenitors of B. napus found in Mongolia, B. oleracea (2n = 18) was found to
have very low erucic acid and high in glucosinolate Jatty acid, the most desirable fatty acid
profile and highly sought after in the cultivated B. napus. The other progenitor of B. napus, is
B. campestris (2n = 20) which is a widely cultivated vegetable, popular among a small semi
nomadic tribe, the Yizidi, in the Anatolian plateau of Turkey. This progenitor is highly
resistant to aphids and to powdery mildew.

If you were to start a breeding program to introgress these highly desirable traits of fatty acid and

aphid and powdery mildew in the cultivated Canola, what would be your approach? Explain
clearly. (20 marks)

3.0 The ministry of livestock has embarked on a program to improve the availability of forages
for cattle and small ruminant animals such as goats during the dry season. A pilot project by the
ministry of livestock known as “Enhanced Small holder Livestock Production’ (ESLIP) has
recruited 100 emergent farmers (Facilitated with basic irrigation equipment) and 10 commercial
farmers (who already have elaborate irrigation Jfacilities) to grow maize for silage under
irrigation along the Zambezi and Kafue river frontage to improve animal feed in the dry season.

Suppose you as a Plant Breeder have teamed up with Animal Scientists from the ministry and
have been tasked to develop OPV varieties especially suitable for silage making, how would you
proceed with your research and what is the anticipated Value Addition you would expect from
the other team members in this task. . (20 marks)

NOTE: The two critical requirements for silage varieties are high Biomass production and high
Digestibility.



6.0

7.0

8.0

3

A group of grdin traders from India attending a field day at GART were excited about a
particular Single Cross white maize hybrid developed by ZARI. These traders expressed
great interest to market that maize hybrid variety in Indian because of its unique ability to
withstand water lodging for up to of five weeks without being damaged (as you know
maize does not like to have its feet wet). They offered to go into contract with ZARI
worth $1,000,000 per year. However they would like ZARI to convert this variety from a
white to a yellow maize variety.

Clearly explain how ZARI can convert this variety within two years in order not to lose
this lucrative contract with the Indian traders.

Assume a morphological marker exists that identifies plants with the yellow trait in the
seedling stage.

NOTE: Yellow is dominant to white. © (20 Marks)

What do you understand about the Ideotype concept? If you were to develop an ideotype
for maize and rice, what would be your five ideotype traits for maize and five ideotype
traits for rice in Zambia?

Give sound scientific reasons for your ideotype model for these two crops (20 Marks)

A politician passionately argued that the Variety Release Committee (VRC) whose
secretariat is the Seed Control and Certification Institute (SCCI) is confusing the farming
public by releasing too many varieties such that farmers do not know which variety to
grow. He asked why the country, as small as Zambia, has more than 30 seed companies
some of which are so huge that their budget is even more than that of the country! He
lamented saying “where are our traditional varieties? Where is Gankata? Where is
Kapyabwangu?” He went on in his rather emotional criticism that ZARI ought to stop
developing any more varieties of maize. There are just too many varieties on the market
and the Government should stop all these new seed companies from confusing the public
with their foreign varieties.

Are the sentiments of this politician valid? Discuss. (20 Marks)

END OF EXAMINATION




UNIVERSITY OF ZAMBIA
UNIVERSITY OF ZAMBIA EXAMINATIONS- JUNE 2022
AGC 5421 |
ADVANCED HORTICULTURE EXAMINATION

Time Three (3) hours. Marks 100
INSTRUCTIONS:

i.  Answer any five (5) questions.

ii.  All questions carry equal marks.

. Discuss the importance of horticultural nurseries and specifically how a unregulated
nursery industry can impede the performance of the horticultural industry in Zambia.
[20 marks]
Contrast the ecological (water, temperatures) and planting (soils, spacing) needs of
cashew (Anacardium occidentale), citrus (Citrus spp) and avocado (Persea
americana). [20 marks]

. Discuss importance of indigenous plants in horticulture. In your answet, briefly
describe one plants each in the following categories of ornamentals, vegetables and
fruits. [20 marks]

Describe three (3) glazing materials. In your answer include strengthens and
weaknesses of each. [20 marks]

. Briefly describe

a. Key considerations when landscaping a small urban property.

b. Landscape elements.

¢. Ecological and chemical characteristics of nursery media  [20 marks)

. Discuss bananas (Musa spp) production under the following

a. Botanical characteristics

b. Varieties

c. Ecology requirements.

d. Water and nutrient requirements. [20 marks]

END OF EXAMINATION



THE UNIVERSITY OF ZAMBIA
SCHOOL OF AGRICULTURAL SCIENCES
DEPARTMENT OF PLANT SCIENCE
Fifth Year Examination for Bachelor of Agricultural Sciences
AGC 5612: Seed Science and Technology

2022 Final Examination

OCTOBER 2022 TIME ALLOWED: THREE HOURS

Instructions: Section A i§ compulsory but choose any three (3) questions from Section B

SECTION A (40 MARKS): COMPULSORY QUESTION

Question 1

a.

b.

Define ‘Seed Technology’ and expla&n é.ny of its two aims. (6 marks)

Briefly explain the concept, ‘Variety Denomination’. (5 marks

Discuss the concept of the ‘The Buying Operation’ in seed marketing (6 marks)
List any four noxious weeds, not tolerated during seed inspection. (4 marks)

List in a logical order the seven classes of the certification scheme of Zambia.
(7marks)

List any three factors that affect seed germination. (3 marks)

Why it is more costly to produce a single-cross hybrid than a three-way cross hybrid?
(3 marks)

You are in charge of the seed company which has recently developed a maize OPV
popcorn variety, MM412. Dar Milling approaches you to supply them 50,000 bags x
50 kg of the same variety. You have 12 bags x 50 kg of the seed available, how many
cropping seasons will you need to multiply the initial seed to meet the demand? The
multiplication factor is given to be 25. Show all your working (6 marks)

[TURN THE PAGE]
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SECTION. B (60 MARKS): ANSWER ANY THREE QUESTIONS

Question 2 (20 Marks)
‘Write short notes on the following: \/
i.  Seed Vigour
ii.  Hypogeal type of germination
iii.  Seed pricing
" iv.  Post-control plots
' ‘Question 3 (20 Marks)

| a) Explain any four factors that affect the longevity of seed in storage (8 marks)

b) Explain the three benefits of seed treatment (6 marks) M

¢) Why is seed packaging important? (3 marks)

d) Listany 3 types of seed packaging materials ( 3 marks) V

Question 4 (20 Marks)

a. You are a seed inspector, working for SCCI. What aspects would you take into
consideration when evaluating an OPV maize seed variety from vegetative to harvest
stage, in order to effectively enforce the production standards? (11 marks)

b. Discuss the three approaches to marketing (9 marks)

Question 5 (20 Marks) q
a) Discuss the internal and external seed quality control systems in Zambia. (10 marks)

b) Discuss the merits and demerits of the informal seed system (10 marks)

END OF EXAMINATION
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THE UNIVERSITY OF ZAMBIA
UNIVERSITY FINAL EXAMINATIONS-NOVEMBER 2022

AGC 5712 POST HARVEST TECHNOLOGY
Duration: Three (3) hours ' A
Instructions: '

“i.  Read the questions carefully before answering.
iil. Answer six (6) questions; three (3) from each section.
iii. Answer each section in a separate and clearly labelled answer booklet.

SECTION A

1. Discuss standards and their importance to food quality. In your answer, include drivers
of standards and key characteristics of combination and provenance standards.

[16 marks]
2. Discuss the following:
a. Physiological deterioration of produce.
b. Environmental factors that affect product quality. : [16 marks]
3. Describe the essential elements of a quality control programme. [16 marks]

4. Distinguish between quantitative losses and qualitative losses. Suggest how each

category of losses can be measured. [16 marks]
SECTION B
Question 1
a. Name the solution made when salt is added to water. - [1 mark]
b. In cut flowers, additional carbohydrates are provided.
i.  In what form are the additional carbohydrates? {1 mark]
ii.  Give reason(s) for providing additional carbohydrates. [2 marks]
iii.  List examples of commercial products marketed as additional carbohydrates.
[2 marks]
c. Tarpaulins are used during transportation of harvested produce from the field to the
packinghouse. Briefly explain the use of tarpaulins. [6 marks]

d. Briefly discuss the importance of curing Garlic (4/lium sativum). [6 marks]



Question 2

a. Name the causal organism of the disease which causes spoilage by covering Citrus

+ fruits with green spores which are similar to those of Green mold. [4 marks]

b. A decelerator curtain is used when packing Citrus fruits mechanically. Indicate the
type of injury that is inflicted on the produce during packing. As a Supervisor in the
packing section, what measures would you institute to ensure that products are not

damaged during the process? [6 marks]
c. Name the types of injuries that occur at any stage of the postharvest handling chain.
Briefly explain the cause of each named injury. [8 marks]
Question 3
a. Describe dehydration, the preservation method which is used in processing vegetable
produce. ‘ © [8 marks]
b. The presence of ethylene in storage is detrimental to flower products. What measures
can be undertaken to mitigate this problem? [8 marks]

END OF EXAMINATION



THE UNIVERSITY OF ZAMBIA
UNIVERSITY EXAMINATIONS — SUPPLEMENTARY 2021
AGE 2111
' FUNDAMENTALS OF MICRO-ECONOMICS
TIME: 2 Hours Marks: 100

INSTRUCTIONS: ANSWER ALL THE QUESTIONS AND WRITE LEGIBLY

1. Given the following market demand function for the commodity X:
Q=f(P,R,P,I1.T.A)

Where: Px=Price of commodity X, Py= Price of substitute commodity Y, Pz= Price of commodity
Z which is complement of X, I = Level of per capita income of consumers, T= Tastes and

Preferences, A= Advertising expenditure by firm producing X
How will the market demand for a commodity change?

a. If price of the commodity X rises (5 marks)
b. If price of the good Y rises (5 marks)

c. Ifprice of good Z falls (5§ marks)

d. Per capita income rises (5 marks)

e. Advertising expenditure increases (5 marks)

2. Consider a competitive market for which the quantities demanded and supplied at various

prices are given as follows:

Price Demand Supply
60 22 14
80 20 16
100 18 18
120 16 20




a. Define price elasticity of demand (4 marks)
b. Calculate the price elasticity of demand when the price is 80 and when 100 (8
marks)
Calculate the price elasticity of supply when the price is 60 and when 120 (8 marks)
d. Suppose the government sets a price ceiling of 80, will there be a shortage or surplus

and if so quantify it. (5 marks)

3.
a. Indicate either True or False for each of the following statements: (10 marks)
i. Short run average total cost equals average fixed cost plus average variable cost.
“ii. In a monopoly industry, the firm produces a differentiated product.
iii. The long run average cost curve declines because of diseconomies of scale.
iv. In a production function graph, all points below the production function are feasible.
v. In a fixed proportions production function with two inputs, a firm can increase output
by increasing one of the inputs while keeping the other fixed.
b.

i. What is a production function? (5 marks)

ii. Does the production function remain the same when technology changes? (4 marks)

c. Mention three (3) characteristics of a monopolistic competition market structure.

(6 marks)

4. Mr. Mwale has been working as an accountant for the past 10 years earning a salary of
ZMW250,000 per year. Suppose he decides to leave his job, collects his terminal benefits
and decides to start farming on a piece of land he inherited from his parents several years
ago. Previously, he was renting the piece of land out at ZMW20,000 per year. To do this, he
buys a second-hand tractor at ZMW 2,000,000 on a used tractor and ZMW50,000 on other
inputs and workers salaries in the first year of operation. At the end of the year, he harvests

and sells crops worth ZMW3,000,000. Suppose further that after the first year of use, the



tractor ca'n be sold for ZMW 1,700, 000 if he decided to sell it. His entrepreneurial skill could
have earned him ZMW300,000 if he had started a different kind of business venture.

Calculate the following items for Mr. Mwale’s first year of farming:

a) Explicit costs. (5 marks)
b) Implicit costs. (5 marks)

¢) Economic costs. (§ marks)
d) Economic profits (S marks)

e) Accounting profits. (5 marks)



THE UNIVERSITY OF ZAMBIA
Department of Agricultural Economics and Extension

2022 Academic Examix;ation
AGE 2122 Fundamentals of Macroeconomics

Duration: Three (3) hours

INSTRUCTIONS: The marks for each question are as indicated. Answ&r ALL the
questions. '

1) Given the following economic system:

Y=C+I+G+X-M

C =200+ 0.8y4 Consumptioh function

I =100 Inveshneﬁt function

G =100 Government expenditure
T=20+05Y Tax function

X =50 Exports

M =10+ 0.4Y Imports

Yf =640 Full employment output

a. What is the equilibrium level of output? (4 marks)

b. What is the state of government budget? (4 marks)

c. Is the balance of trade in deficit or surplus at the equilibrium level of output? (4
marks) '

d. What is the value of the multiplier in this economy? (4 marks)

e. Isthere a deflationary or inflationary gap? (4 marks)

2) Answer the following question: :
a. Explain how the gross domestic product (GDP) is defined and measured(S
marks)
b. Describe the business cycle and its primary phases(5 marks)
c. Differentiate between equilibrium GDP and full employment GDP (5 marks)
d. Distinguish between cost-push inflation and demand-pull inflation(5 marks)



3) Explain what the following concepts and terms mean:
a. Natural rate of unemployment. (4 marks)

Unemployment rate. (4 marks)

Intermediate goods. (4 marks)

Multiplier. (4 marks)

‘Crowding out effect(4 marks)

oo o

4) Explain and illustrate (using graphs) the effects, if any, that each Of the following
occurrences might have on the aggregate demand curve

a) The Bank of Zambia lowers the discount rate (4 marks)

b) The price level increases (4 marks) o

¢) The government increases income tax (4 marks)

d) Pessimistic firms decrease investment spending (4 marks)

¢) Government increases purchases to stimulate the economy (4 marks)
5) You are given the following account for a named commercial bank

Assets Liabilities
Reserves I 500° : . 3500 S ~ Deposits

Loans } 3000

a) How much is the bank required-to hold as reserves given its deposits of
35007 (3 marks) v

b) How much are its excess reserves. (5 marks)

¢) By how much can the bank increase its loans (5 marks) ,

d) Suppose a depositor comes to the bank and withdraws 200 in cash. Show
the Bank’s new balance sheet, assuming the bank obtains the cash by
drawing down its reserves. Does the bank now hold excess reserves? Is it
meeting the required reserve ratio? If not what can it do? (7 marks)

=END OF EXAMINATION=



THE UNIVERSITY OF ZAMBIA
UNIVERSITY DEFERRED AND SUPPLEMENTARY EXAMINATIONS
2020/21 ACADEMIC YEAR

AGE 3031
INTERMEDIATE MICROECONOMICS

TIME: 2 HRS MARKS: 100

INSTRUCTIONS:

This examination paper has THREE (3) questions. Answer ALL questions.

Marks for each question are shown in parenthesis. Therefore, allocate your time appropriately.
Please be concise when answering the questions and write legibly.

Show all your work to earn you partial credit. -

2w

1. Consider a consumer with the following utility function
U(X, Y) — XO.Z Y0'8
a) Derive the marginal rate of substitution (MRS). [6 marks]

b) Is the function derived in part a) consistent with diminishing MRS? Show your work
and explain. [3 marks]

¢) Suppose the price of X is Py and the price of Y is P, and the consumer’s income is M:

i.  Derive the Marshallian demand function for good X and good Y using the

Lagragian approach. [14 marks]
ii.  Derive the consumer’s indirect utility function. [S marks]
iii.  Derive the expenditure function. [6 marks]
iv.  Derive the Hicksian demand functions. [6 marks]

2. Consider a firm with the following Cobb-Douglas production function

q = 100KL

a) Derive the marginal rate of technical substitution. [6 marks]



b) Does this production exhibit increasing, decreasing or constant returns to scale? Show
your work and explain. [3 marks]

c) Suppose the wage rate for labour is w and the rental rate of capital is
i. Derive the optimal levels of K and L using the Lagragian approach.  [15 marks]

ii. Derive the total cost function. Is the function an increasing, decreasing or constant
function of quantity? [6 marks]
3. Suppose the market supply function of soya beans in. Lundazi is given by the following function:
P=(Q+1)?
‘Where Q is in million kg and P is in K per kg

a) If the price is K10 per kg, what would be the producers’ surplus? Show your work and
depict the producers’ surplus on a well-labelled graph. [12 marks]

b) If the price is K5 per kg, what would be the producers’ surplus? Show your work and
depict the producers’ surplus on a well-labelled graph. [12 marks]

¢) Compute the change in producers’ surplus of the fall in price from K10 to K5. Interpret
your result. [6 marks]



THE UNIVERSITY OF ZAMBIA
UNIVERSITY DEFERRED AND SUPPLEMENTARY EXAMINATION
2020/21 ACADEMIC YEAR

AGE 3042
INTERMEDIATE MACROECONOMICS

TIME: 2 HRS MARKS: 100

INSTRUCTIONS:

This examination paper has THREE (3) questions. Answer ALL questions.

Marks for each question are shown in parenthesis. Therefore, allocate your time appropriately.
Please be concise when answering the questions and write legibly.

Show all your work to earn you partial credit.

B~

a)
b)

¢)

d)

g)

. Consider an economy with the following Cobb-Douglas production function, Y = 2003/KL.

What does the parameter 200 stand for? Briefly explain. [2 marks]

Does this economy’s production function exhibit constant returns to scale? Show your
work. [4 marks]

Set up this economy’s maximization problem and solve for the real wage and real rental
rates of labour and capital respectively. [8 marks]

Assuming this economy operates in a competitive environment, show whether or not the
economic profit generated is equal to zero. [8 marks]

What proportion of the total national income will go to labour? Show your work. [6 marks]
What proportion of the total national income will go to capital? Show your work. [6 marks]

Now, suppose there are xenophobic attacks on migrant labour in this economy that
significantly reduce the number of workers available in the economy, what would be the
effect of this change on the labour market equilibrium? Explain and depict the changes on
the relevant graph. [6 marks]



2. Consider a small open economy described by the following equations:

Y =C+I+G+NX

Y =10,000
G = 2,500
T =2,000

€ =300 +06(Y-T)
I = 1,500 — 50r

NX = 2000 — 500¢

a) In this small open economy, compute the following: (i) national saving; (ii) investment;
(iii) net exports, and; (iv) the equilibrium real exchange rate. Show the exchange rate
equilibrium on a clearly labelled graph. [15 marks]

b) Suppose the government in this open economy decides to raise taxes to 2500. Compute and
explain the changes in the following: (i) national saving; (ii) investment; (iii) net exports,
and; (iv) the equilibrium exchange rate. Be sure to draw a separate clearly labelled diagram
showing the equilibrium before and after the change in taxes. [20 marks]

3. Consider an economy with the following Cobb-Douglas production function:
Y = K0A4L0.6

a) Derive the per worker production function. [4 marks]

b) Assuming the economy’s saving rate is 40% and the rate of depreciation of capital is
5%, compute the steady-state capital per worker level. Depict this steady state on a
well labelled graph showing all the relevant functions. [9 marks]

¢) Suppose the economy’s saving rate is adjusted upwards to 50% while the depreciation
rate remains at 5%, compute the steady state capital per worker level. Show the
effects of the new saving rate and depict the new steady-state on a well labelled graph
showing all the relevant functions. [12 marks]



THE UNIVERSITY OF ZAMBIA
SCHOOL OF AGRICULTURAL SCIENCES
DEPARTMENT OF AGRICULTURAL ECONOMICS AND EXTENSION

FINAL EXAMINATIONS
2021/22 ACADEMIC YEAR
PROGRAMME: BACHELOR OF SCIENCE IN AGRICULTURAL ECONOMICS
COURSE NAME: INTERMEDIATE MACROECONOMICS
COURSE CODE: AGE 3042
DURATION: THREE HOURS

INSTRUCTIONS TO CANDIDATE:

1. This examination paper has two sections. Section A has three (3) standalone questions and Section
B has three (3) questions with parts.

2. Read all the questions carefully and answer all questions in both sections.
3. Points for each question are shown in parenthesis. Therefore, allocate your time appropriately.
4. Please be concise when answering the questions and write legibly.

5. Show all your work on quantitative questions to earn you partial credit.




SECTION A

1. Describe in detail the steps taken to compute the year-on-year inflation rates using the gross
domestic product deflator and the consumer price index methods. [10 marks]

2. With the aid of a properly labelled loanable funds model diagram, explain the effects of an increase
in government spending on total savings, net exports and real interest rates in a freely trading small
country. Assume the world real interest rate is greater than the interest rate in a closed economy
case and that consumption is a function of disposable income and real interest rates. [10 marks]

3. Suppose there is a positive supply shock in agricultural markets due to favorable weather
conditions. With the aid of a clearly labelled aggregate demand and supply diagram, explain the
effects of this positive supply shock on price and output levels. What stabilization policy can be
implemented to accommodate this positive supply shock and what would be the effect of the
policy? Show this effect of the policy on a separate clearly labelled aggregate demand and supply
diagram. , [10 marks]

SECTION B
1. Consider an economy with the following Cobb-Douglas production function:
Y = K'/3L%/3

a. Set up this economy’s maximization problem and solve for the real wage and real rental
rates of labour and capital respectively. {10 marks]

b. Assuming this economy operates in a competitive environment, show whether or not the
economic profit generated is equal to zero. [8 marks]

c. Suppose there is a deliberate government policy to increase migrant labour into this
economy, explain the effect of this policy on the labour market equilibrium. Depict the
policy effects on the relevant graph assuming the economy is in the long run. |7 marks]

2. Consider an economy with the following Cobb-Douglas production function:
Y = kY31%3
a. Derive the per worker production function. {4 marks]
b. Assuming the economy’s saving rate is 40% and the rate of depreciation of capital is

15%, compute output per worker and capital per worker levels in the steady state. Show
the steady state equilibrium on a well labelled diagram. [8 marks]

c. Suppose the saving rate is increased to 50% but the rate of depreciation of capital remains
at 15%, compute output per worker and capital per worker levels in the new steady state.
Show the new steady state equilibrium on a another well labelled diagram.  [8 marks]



3. Consider a closed economy described by the following equations:

Equation Definition
G =10,000 Level of government spending
T = 15,000 Level of taxes

€ =1,00040.6(Y—T)

Consumption function

[ =2,000-500r

Investment function

(M/p)" = ¥ - 1,000r

Demand for real money balances

M/p)" = 5,000

Supply of real money balances

a. [sthe government budget in surplus or deficit? Show your work.

b. Compute the equilibrium level of income and interest rate in this economy and show this
[13 marks]

on a well labelled IS-L.M model diagram.

c. Suppose government increases spending from 10,000 to 15,000 while other exogenous

factors remain the same, compute the new equilibrium level of income and interest rate in
[10 marks]

this economy. Is this the result you were expecting? Briefly explain.
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RESEARCH METHQDOLOGY _
TIME: 2 Hours : Marks: 100

INSTRUCTIONS: ANSWER ALL QUESTIONS AND WRITE LEGIBLY

1. Distinguish between the following terms [12 Marks]
a. Probability and Non- probability sampling‘.' ' (6 marks)
b. Systematic random sampling and stratified random sampling (6 marks)

¢. As part of a case study research based in an agribusiness firm with over 500 customers,
you have been given access to ‘an iriternal market research report, which the firm’s
marketing department undertook. The report presents results of a recent customer survey
as percentages. The section in the report that describes how the data were collected and
analysed is reproduced below:

Data were collected from a sample of current customers selected from our customer
database. The data were collected using an online questionnaire designed and
administered via the online software tool SurveyMonkey. Twenty-five customers
responded, resulting in a 12.5 per cent response rate. These data were analysed using
SPSS software. Additional qualitative data based on in-depth interviews with customers
were also included.

Do you consider these data to be reliable? Give reasons for your answer., [13 Marks]
2, a) What are the advantages of using focus group discussions when collecting primary data?
[10 Marks]

b) You have won a consultancy bid for a Non-Governmental Organization (NGO) interested
in developing the mango value chain in Zambia. Subsequently, you are expected to
present your research proposal to the NGO directors. As pait of the presentation, you
outline your methodology, which includes pilot testing your questionnaire. In the ensuing
question and answer session, one of the directors asks you to justify the need for pretesting
of the questionnaire, arguing that the pretesting can be left out due to time and monetary
constraints.

List the arguments you would use to convince her that pretesting the questionnaire is
essential for your methodology. [15 Marks]



-

>

3, The qullowin.g secondary data have been obtained from the Lubinda Ltd audited annual

accounts:

Year end Income Expenditure
2012 11 000 9500
2013 15200 12 900
2014 17 050 14 000
2015 17 900 : 14 900
2016 19 000 16 100

- 2017 18 700 17 200
2018 17 100 v 18 100
2019 ’ 17 700 19 500
2020 19 900 20 000

a) Which are the variables, and which are the cases or primary units of data in the data

d)

file? [6 Marks]

What diagram would you use to emphasize the years with the lowest and highest
income, give reasons for your choice? [S Marks]
Which measures of central tendency would you choose to describe the income over
the period? Give reasons for your choice? [7 Marks]
Which measures of dispersion would you choose to describe the income over the
period and give reasons for your choice? [7 Marks]

4. a) Your research project supervisor has returned your draft research report with the suggestion
that you make a clear distinction between your results/findings and discussion from your
conclusions. How would you go about this, in other words what would you include in each
of the three sections? [12 Marks]

b) Why is it always considered good practice to acknowledge the limitations of your research
in the project report? [13 Marks]



UNIVERSITY OF ZAMBIA
SCHOOL OF AGRICULTURAL SCIENCES
DEPARTMENT OF AGRICULTURAL ECONOMICS AND EXTENSION

AGE 4131 - PRODUCTION ECONOMICS

FINAL EXAM (REGULAR) MONDAY 13" JUNE 2022
DURATION: THREE HOURS : ANSWER ALL QUESTIONS
**PLEASE WRITE YOUR ANSWERS IN AN ORDERLY, CLEARLY AND LEGIBLE
MANNER**

. NOTE: READ THE INSTRUCTIONS AGAIN.

Question One (20 Marks)

a. What is the difference between Agricultural Economics and Production Economics? (5

. marks)
b. What does it mean when we say that a firm operates in a Purely Competitive Market? (5

.marks)
¢ What is the relevance of the Purely Competmve Market Model in the study of Production

Economics? (5 marks)
d. What is the relevance of the Classical Production Function in the study of Production

Economics? (S marks)

Question Two (20 marks)

Given the following total cost function: TC = 98 + 4.8Y + 0.72Y? — 0.4Y3
a. Derive the following equations/expressions
i.  Total Fixed Costs (TFC) (1 mark)
ii.  Total Variable costs (TVC) (1 mark)
iii.  Average Fixed Costs (AFC) (2 marks)
iv.  Average Variable Costs (AVC) (2 marks)
, v.  Marginal Cost (MC) (4 marks)
b. Determine the quantity of output, Y, at the point where average variable cost (AVC) is

minimum. (5 marks)
c. Calculate the total cost (TC) for the output level computed in ‘b’ above (5 marks)
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. Question Three (20 marks)

Study the production function given below:

1
Yy =2Xx% ——Xx3
9

a. Derive the Marginal Physical Product (MPP) equation and determine its value when X=10
units. (5 marks)

. b. Derive the equation for the Average Physical Product and compute the value for the APP
when X=15 units. (5 marks) 7 |

¢. Inone diagram, draw and clearly label the classical production function (Total Physical
Product, TPP), the APP and MPP curves. Comment on the different stages of the classical
production function and the key distinguishing features that mark these different stages. (10

marks)
- Question Four (20 marks)

a. Find the equation of an Isocost line for two inputs, X; and X, given that; Px; = $5 and Px> =
$20 and the Total Variable cost of the Isocost line is $130. (10 marks)
b. ‘Explain and illustrate graphically how Long Run Equilibrium is achieved. (10 marks)

Question Five (20 marks)
a. Depreciation is made up of two components; Time Depreciation and Use Depreciation. Define these

two types of depreciation and explain the main difference between them. (5 marks)

b. What does it mean when an agribusiness firm is said to be ‘living off depreciation’? (5 marks)
You have been offered a large tract of farmland to purchase at K60,000. The seller has
informed you that the land has the capacity to perpetually earn you K20,000 every year,
irrespective of whatever agricultural enterprises you wish to venture into. Using a discount rate
of 26%, evaluate whether it would be profitable to purchase the land at the offer price of

K60,000. (10 marks)

End of Exam
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INSTRUCTIONS: ANSWER ALL QUESTIONS AND WRITE LEGIBLY
Section A

Indicate whether TRUE or FALSE and a one sentence justification for each of the following

statements: (10 Marks)

1.

Products sold in oligopoly markets may be identical or differentiated.

In a supply response relation, if price increases and then reduces by the exact same amount,

equilibrium output returns to the same level as before the initial price change.
With time, price differentials change with shifts in the supply and demand functions.

A good grading system should result in all commodities in a particular grade being

homogenous.

A monopoly firm will set price in the elastic part of the product’s demand curve.



| Section B

1.
| a. What is an agricultural market?
b. Briefly explain one role of prices in marketing.
(8 Marks)
2.
a. Whatis predatory pricing?
b. Briefly explain the short-run and long-run consequences of predatory pricing for
consumers : (8 Marks)
3. Use aclearly labeled graph to show the amplitude and length of a price cycle.
. (5 marks)

4. Briefly explain two (2) advantages of marketing contracts for buyers of agricultural

products.
(4 marks)

5. For each of the following, indicate whether the firm should increase or reduce price in order
to increase the firm’s revenue:
a. Inelastic demand

b. Elastic demand
(4 Marks)

6. Suppose a farmer has an option to sell her maize at two time periods; period 1 is today and

period 2 in 3 months.
a. Under what conditions should she store to sell in period 2? (5 Marks)

b. Explain how the farmer’s storage decision today will affect current and future

prices in the market.
(10 Marks)

a. Mention four (4) strengths of private enterprises in agriculture.

b. Briefly explain the three (3) factors that may determine the effectiveness of a

‘marketing board.



(14 Marks)

8. Suppose bread demand is related to two commodities, rice and mealie meal, with cross

price elasticities of demand 0.4 and 0.8 respectively. If bread is a normal good, comment

on the own price elasticity of bread.

Suppose bread is only related to mealie meal and the followihg:

Proportion of expenditure on bread and mealie meal is 2 percent and 10 percent
respectively, A

A 2 percent increase in the price of bread reduces quantity démanded of bread by 18
percent,

A one percent increase in the price of mealie meal increases the price of cooking oil
by 1.3 percent,

A one percent increase in the price of bread increases the price of mealie meal by

0.5 percent,

Estimate the total elasticity of bread. o (15 Marks)

9. Suppose the price of soybean at Soweto market is K500/kg and K480/kg at Mtendere

main market. The table below shows the distance of soybean producers from the two

markets:
Soweto Market Mtendere_ Market
Farmer Distance to market (Km) | Net price Distance to market (km) | Net price
A 8 0
B 6 2
C 0 8|
b 2 8
E 14 10
F 20 16

If transfer costs are K50 per kilometer,

i. Complete the net price columns for each farmer in your answer book.



ii.  Which market should each farmer sell to? Explain your answer.
(12 points)
b. With the aid of a diagram, show the market boundary for the two markets.
(S points)

\
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Question 1

a. The decision of whzre i 19027 2n agribusiness is a strategic issue. Discuss this statement {10
Marks]
b, Eighlight the factors vou woule censider when chooesing the ‘ecation of a Fsh precessing

plant in Zambia {15 Ma~izs
Question 2

a. Briefly discuss the seven sources of innovative opportunities as highlighted by Peter
Drucker [15 Marks]

b. When building a business ide 2, it is critical that vou think a lot about the customer and the
probiem they have (Prcbien- ,_“st ntrepreneurship) rather than focusing on the solution you
have. What are the benefits =f using this approach when develoning a business idea? 16
Marks] : % N N

Question 3

If you were introducing a new electronic dairy feeding system that would reduce costs between 20
to 25 percent.

a. What pricing policy weuld you suggest? Give reasons for your choice. 110 Marks]

b. Would you stay with the policy indefinitely? Explain your answer [S Marks]

c. What promotional strategy would you use? [10 Marks]|

Question 4
a. (i) Why is the executive summery often considered the most importan: section of a business
plan? [3 Marks]
(i1) Highlight the content of the business plan executive sumrary? [10 Marks]
b. (i) Identify an agribusiness ¢t your choice and highlight four key engoing trends [4 Marks)

(ii) What opportunities and/or threats does each of the trends you have identified above
pose for the agribusiness {8 Marks]

THE END
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INSTRUCTIONS: THERE ARE FOUR QUESTIONS
ANSWER ALL QUESTIONS, 100 MARKS; TIME: 3HRS

1. Mathematical programming (MP) is a very useful decision tool in agriculture and
business. As briefly and as precisely as possible answer the following questions
about MP,

a) Why do you think MP models are so important in business decisions? 12

points]
b) Linear programming (LP) is a special type of MP. List three other types of lvi:-
models and state how they differ from LP models. {6 points;
¢) Inresearch, LP fits within the framework of the scientific research process
Explain how LP fits into the scientific research process. {3 points]
d) All MP models have certain essential features/components. List the
features/components of MP models. [4 poinis;
e) LP is always better than any other technique available to agricultural
economists. True or false? Explain your answer. [3 points]

" 2. Use the following excerpt from the Excel Solver output to answer the questions below.
-=-m—mmemmerennaaeG-0-L-V-E-R--E-X-C-E-R-P-T--5-T-A-R-T-5--
Constraints (from the answer report)

Cell Name Cell Value Formula Status Slack
$C$5  Labour (months) 72 $C$5<=$D$5 Binding R
$C%6  Land (ha) 20 $C$6<=$D$6 Binding _ ¢
$C$7  PFertilizer (kg) 320 $C$7<=$D$7 NotBinding 280
$E$3  Maize 16.00 $E$3>=0 Not Binding 16.0C
$F$3  Wheat 4.00 $F$3>=0 Not Binding 400

Adjustable Cells (from the sensitivity report)
Final Reduced Objective Allowable Allowablec

Cell Name  Value Cost Coefficient  Increase  Decresso
$E$3 Maize  16.00 0.00 60 20 2

$F$3 Wheat  4.00 0.00 40 20 - 10
; 5-O-L-V—E —R--E-X-C-E-R-P-T--E-N-D-&
a) Write out algebraically the objective function for this problem and compute iis

optimal value. [8 poinizs]
b) What is the optimal value of each of the real activities? [4 pointsi
c) State the right-hand-side values for each of the resource constraints. {6 points!
d) What is your expectation of the shadow price for fertilizer; explain? [5 points;
e) What additional information do you need to be able to demonstrate that Euler’s

Theorem holds for this problem? [6 points]

Page 1 of 2
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3. A cpmpény is involved in the production of two items (X and Y). The resources

needed to produce X and Y are twofold, namely machine time for automatic
processing and craftsman time for hand finishing. The table below gives the
number of minutes required for each item;

Item Machine time Craftsman time
X 13 20
Y 19 29

The company has 40 hours of machine time available in the next working
week but only 35 hours of craftsman time. Machine time is costed at £10 per
hour worked and craftsman time is costed at £2 per hour worked. Both
machine and craftsman idle times incur no costs. The revenue received for
each item produced (all production is sold) is £20 for X and £30 for Y.

a) Formulate the LP problem of deciding how much to produce per week in
order to maximize total revenue. [5 points]
b) Solve this linear program using the Simplex method.[15 points]

_¢) State the optimal objective function value and optimal levels of the real

activities [5 points]

4. Assume we have 3 boxes which contain red and black balls as follows:

Box 1: 3 red and 7 black
Box 2: 6 red and 4 black
Box 3: 8 red and 2 black

Suppose we draw a ball from box 1; if it is red, we draw a ball from box 2. If the bali
drawn from box 1 is black, we draw a ball from box 3.
Now answer the following questions;

a) What is the probability of red ball from box 1? 5 points

b) Suppose we draw a ball from box 1 and it is red; what is the probability of
another red ball when we draw from box 2 on the second round? 5 points

¢) Suppose our first draw from box 1 was black; what is the conditional
probability of our second draw (from box 3 this time) being red?5 points

d) Before we draw any ball; what is the probability of drawing two red balls at
both draws? 5 points

e) Before we draw any ball; what is the probability of drawing a red ball at firs!
draw and a black ball at second draw? 5 points

GOOD LUCK!
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INSTRUCTIONS:

1. ANSWER ALL QUESTIONS IN THIS EXAMINATION PAPER. BE CONCISE
AND WRITE LEGIBLY.

2. ANSWER QUESTION 1 AND 2 IN ONE ANSWER BOOKLET AND QUESTION 3
AND 4 IN A SEPARATE ANSWER BOOKLET.

1. Using data obtained through a nationwide survey of farming households in Zambia (dataset is
called maize yield.dta), your AGE 5004 supervisor has given you an assignment to estimate a
simple linear regression model stated below: -

mzyield = By + f1fertha + ¢

where mzyield is maize yield in kilograms per hectare and fertha is kilograms of inorganic
fertilizer applied per hectare of maize.

a)  Suppose you generate the following summary statistics in Table 1:

Table 1: Detailed Summary Statistics for Maize Yields in Zambia (2015)

. sum mzyield, det

kgs of maize harvested per hectare

Percentiles Smallest

1% 95.83334 L

5% 380.9671 0
10% 592.8889 0 Obs 7,166
25% 1150 0 Sum of Wgt. 7,166
50% 1987.654 Mean 2294.721
Largest Std. Dev. 1556.228

75% 3123.457 8912.5
90% 4378 9228.396 Variance 2421845
' 95% 5331.173 9583.333 Skewness 1.173255

99% 7169.753 13800 Kurtosis 4.830464

1



a. State and interpret the 5%, 10%, 75 and 90t percentiles of maize yields in
Zambia. [12 marks]

b. State and interpret the standard deviation of maize yields. [3 marks]

c. Is the distribution of maize yields skewed to the right or to the left? Explain.

[3 marks]
b) Suppose you generate the following regression results in Table 2:
: (1
VARIABLES mzyield
fertha 4.119***
(0.0780)
Constant 1,397%**
(23.08)
Observations 7,160
R-squared 0.280

Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

a) Which variable is the dependent variable and which one is the independent
variable? [1 mark]

b) State and interpret the goodness of fit. [3 marks]

c¢) Interpret the F test. Be sure to clearly state the null and alternative hypotheses and
what your findings are. {4 marks]

d) Interpret the t test. Be sure to clearly state the null and alternative hypotheses and
what your findings are. [4 marks]

2. At the beginning of your final year research project, you meet your designated supervisor to
discuss your research. Your supervisor is aware that you have taken an applied econometrics
course and would like you to respond to the following questions:

a) With an example, explain why you would include a quadratic term in a multiple linear
regression model. As part of your explanation, clearly state how you would generate
a quadratic term in Stata and the test you would use whether to keep or not to keep
the quadratic term in your model. [10 marks]

b) Suppose you want to run a log-log multiple linear regression model in Stata. Explain
how you would implement the following:

i)  Log transformation of your dependent variable, all continuous independent
variables and all indicator independent variables. [5 marks]



3
ii)  Interpret the coefficients on the continuous independent variables and on the
indicator independent variables. [S marks]
3. Suppose you are running the following OLS regression in stata:
yield; = B, + Bifertilizerkg; + B,seedkg; + fzarea; + e;
where yield is sorghum yield in kgs/ha, fertilizerkg is the quantity of fertilizer applied, seedkg is the

quantity of seed and area is the sorghum plot size. The dataset also includes a variable farmsize
which is the farmer’s total farm size.

a) Briefly explain one visual approach you could use to detect potential
heteroscedasticity in your model. [S marks]

b) Interpret the heteroscedasticity test results obtained from the following two versions
of the Breucsh-pagan test in stata (use a 10 percent significance level) [6 marks]:

i)
Breusch-Pagan / Cock-Weiskerg test for heteroskedasticity
Ho: Constant variance
Variables: fitted values of yield
chizZ (1) = 17.81
Prob > chi2 = 0.0000
i)

Breusch-Pagan / Coock-Weisberg test for heteroskedasticity
Ho: Constant wariance
Variables: farmsize

chiZ2 (1} = 3.68
Prob > chiz2 = 0.0548

¢)
i)  Write the stata command(s) needed to obtain least squares estimates that are
consistent when heteroscedasticity is present. [2 marks]

ii)  Outline the steps you would use to correct for heteroscedasticity in this
estimation assuming the observation’s standard error, o;, is'not known. [12
marks]

4. Suppose you would like to measure the effect of education on wages of till operators in Zambia
using the regression model

In(wage), = By + B1Educ, + B,Exper; + BsExper? + e,

where lwage is the natural logarithm of wage, educ is the highest education level attained in
years, exper is work experience, and exper2 the square of experience. You know, and have



4

confirmed using a hypothesis test, that education is endogenous because it may be correlated
with ability and other factors in the regression error term.

a) Under what conditions would the variable mothereduc, mother’s education, qualify
as a valid instrument for education in this model? [4 marks]

b) Suppose you choose to perform two-stage least squares step by step in stata,

i)  Write the first stage regression model using the variable mothereduc as an
instrument. [2 marks]

ii) ~ What will be the second stage regression model? [2 marks]

iliy  Write the stata command(s) needed to perform the two-stage least squares
regression using mothereduc as an instrument. [8 marks]

c) Alternatively, you could use stata’s built-in instrumental variable estimation
procedure to correct for the endogeneity,

i)  Write the stata command(s) needed to correct for endogeneity using the
built-in procedure. [4 marks]

ii)  Briefly explain how the coefficients, standard errors, t-statistics, p-values
and confidence interval estimates obtained from this procedure compare
with the estimation results from part (b). [S marks]
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INSTRUCTIONS:

1. This examination paper has two sections. Section A has twenty (20) multiple-choice
questions and Section B has two (2) open ended questions. Answer all questions from both
sections. ’

Clearly show your work in your answers to Section B questions.
Please be concise in answering the questions and write legibly.

SECTION A (60 marks)

1. [2 marks] Which of the following is not a very good explanation for why nations trade?
A. It enables consumers in the importing country to have a larger and more diverse bundle

of goods and services available at lower overall prices

The World Trade Organization (WTO) mandates that nations should trade

C. The existence of comparative advantage produces an area of potential trade within
which both countries can make better deals for themselves through international
exchange than by adjusting its own resources internally

D. There are economy-wide gains from trade both from an exchange of goods and from the
ability to specialize in production

w

2. [2 marks] “Zambia should promote exports and substantially minimise imports in order to
create trade surplus.” Which school of thought would you attribute this statement?
A. Humanism
B. Mercantilism
C. Capitalism
D. Socialism



3. [2 marks] Which of the following is not true about the Ricardian model?
A. It assumes perfect competition
B. It assumes that there is only one factor of production, capital
C. Itis a partial equilibrium model
D. BothBandC

Use the following table to answer questions 4 — 6. Suppose that labour can produce flowers or
chocolate in country A and B. Below is the table that indicates the labour productivities in each

country.

. Flowers Chocolate
Country A 20 units/hour 120 units/hour
Country B 10 units/hour 30 units/hour

4. [4 marks] Which of the following is true?
A. Country A has an absolute advantage in flowers
B. Country B has a comparative advantage in flowers
C. Country B has a comparative advantage in chocolate
D. BothAandB

5. [4 marks) Both countries would benefit if
A. Country A produced both commodities and did not trade with Country B
B. Country B produced both commaodities and did not trade with Country A
C. Country A exported chocolate and imported flowers
D. Country A exported flowers and imported chocolate

6. [4 marks] Which workers would experience an increase in real wages if the two countries
specialized in their respective comparative advantage good and traded freely?
A. Workers in Country A’s chocolate industry
B. Workers in Country A’s flower industry
C. Workers in Country B’s chocolate industry
D. None of the workers

7. [2 marks] What theory of trade is appropriate to explain trade between countries with similar
resource endowments?
A. Ricardian Model
B. Absolute advantage theory
C. H-O model
D. Economies of scale in production



8. [2 marks] The theorem of the H-O model that states that if the price of the labour-intensive good
rises then the price of labour will rise while the rental rate paid to capital will fall is called the:
A. Heckscher-Ohlin theorem
B. Stolper-Samuelson theorem
C. Rybczynski theorem
D. Factor-Price Equalisation theorem

9. [2 marks] If Zambia is labour abundant, based on the H-O model, the group that would gain
from trade is: ~ '
A. Capitalists
B. Workers
C. Both groups would gain
D. No losers or gainers

10. [2 marks] The general version of the Rybczynski theorem is called the
A. Magnification effect for quantities
B. Magnification effect for prices
C. Factor-price equalization theorem
D. H-O model

11. [2 marks] When economists say trade is not a zero sum game, they mean that
A. The sum of the gains to the winners is-exactly equal to the sum of the losses to the

losers
B. The sum of the gains to the winners is less than the sum of the losses to the losers

C. The sum of the gains to the winners is greater than the sum of the losses to the losers
D. Countries are able to retaliate or engage in trade wars

Answer questions 12 — 13 by referring to the demand and supply of wheat for two trading
partners

Mojoland Momaland




12. [3 marks] What is not true based on the information presented on these graphs?
A. Mojoland will import wheat from Momaland in free trade
B. Momaland will export wheat to Mojoland in free trade
C. The free trade equilibrium price of wheat will be less than 1
D. The free trade equilibrium price of wheat will lie between 1 and 3

13, [3 marks] What do the quantities 70 and 60 represent?
A. Equilibrium quantities in free trade
B. Equilibrium quantities in autarky
C. 70is the equilibrium quantity in free trade and 60 is the equilibrium in autarky
D. 70is the equilibrium quantity in free autarky and 60 is the equilibrium in free trade

Answer questions 14 ~ 16 by referring to the following trade policy game between two countries.

(USA, Japan) Japan
< Free Trade | Optimal Tariffs
9 | Free Trade (200, 200) (140, 240)
Optimal Tariffs | (240, 140) (180, 180)

14. [4 marks] Assuming the two countries seek to optimise national welfare, would Japan retaliate
if the USA decided to impose optimal tariffs?
A. No, Japan would choose free trade
B. No, Japan would choose not to play any of the available strategies
C. Yes, Japan would choose optimal tariffs
D. None of the above

15. [4 marks] Assuming the two countries seek to optimise national welfare, what would be Japan’s
best response strategy if the USA decided to go for free trade?
A. Japan would choose free trade
B. Japan would choose not to play any of the available strategies
C. Japan would choose optimal tariffs
D. Japan would be indifferent (they could choose free trade or optimal tariffs)

16. [2 marks] Does the outcome of this game as depicted by your answers to question 14 and 15
help justify a trade liberalization organization like the World Trade Organization?
A. Yes
B. No
C. It depends on the size of the two countries in global markets
D. It depends on the frequency of trade between the two countries



Use the economic data for a fictional country Sandia to answer questions 17-19.

17. [4 marks] Based on the data, Sandia has a current account

A.
B.
C.
D.

Sandia Economic Data

(billions)
Gross Domestic Product $400
Imports of Goods and Services $140
Investment Spending $20
Private Saving $30
Exports of Goods and Services $ 100
Government Transfers S 40
Government Tax Revenues $ 140
Government Spending - $140
Consumption Spending $ 280

Deficit

Surplus

Of Zero

That cannot be determined

18. [4 marks] Based on the data, Sandia has a government budget balance

A.
B.
C.
D.

Deficit

Surplus

Of Zero

That cannot be determined

19. [4 marks] Does Sandia’s data satisfy the national income identity?

A.

B.
C.
D.

Use the information in the table below to answer question 20.

Yes

No

We have less information to verify this

We have too much information to verify this

Bread Price/loaf

Exchange Rate

23/10/2015
Zambia ZMW 3.00 --
Botswana BWP 4.95 0.55 ZMW/BWP
South Africa ZAR 6.00 0.47 ZMW/ZAR

20. [4 marks] Based on the information in the table, the Kwacha is
A
B.
C.
D. Overvalued relative to both currencies

Undervalued relative to the BWP
Undervalued relative to the ZAR

Overvalued relative to the BWP but undervalued relative to the ZAR




SECTION B (40 marks)

1. Country Aiis a “small” country in processed coffee markets. Domestic supply and demand curves
in Country A are as follows:

S& =60+0.2PA
D& =180 — 0.8 P4

where P£ is the price of processed coffee in $/ton in Country A, and SZand DZ are quantities
in thousand tons. The price of processed coffee in Country B (representing the rest of the
world) is $100/ton.

a) Ifthe two countries were freely trading, what would be the pattern of trade and the
prevailing equilibrium price and quantity traded of processed coffee? Graph this equilibrium
using the export supply and import demand diagram. [10 marks]

~b) Suppose Country A imposes a tariff of $10/ton on imported processed coffee from Country
B. Compute the welfare effects of this policy on all economic actors in Country A and
Country B. Interpret your results and ensure to graph this tariff-ridden equilibrium on the
domestic demand and supply diagram for Country A. [15 marks]

2. Compare and contrast the following international finance concepts:
a. Current and financial accounts of the balance of payments. [5 marks]
b. Purchasing power parity and interest rate parity. [5 marks]
c. Floating and fixed exchange rate systems. [5 marks]
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1. This examination paper has TWO sections. Section A has THREE computational questions !
“section B has THREE eéssay type questions. Answer ALL questions in both sections.
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SECTION A

1. Dreamland has two key industries—maize milling and oilseeds processing—for which daty i,
provided in the table below.

Unit labour requirement for maize milling is 2 hours per ton of mealie meal
Unit labour requirement for oilseeds processing is 2 hours per ton of oilseeds
Unit capital requirement for maize milling is 1 hour per ton of mealie meal
Unit capital requirement for oilseeds processing is 3 hours per ton of oilseeds
Total labour endowment is 30,000 hours

Total capital endowment is 20,000 hours

Price of mealie meal per ton is $400

Price of processed oilseed per ton is $1,000

Answer the following questions:

a) Compute and graph the equilibrium wage and rental rates, assuming perfect competition i .
industries producing the two goods. '8 maris;

b) Compute and graph the equilibrium quantities of mealie meal and processed oilseeds produc.a
in Dreamland. [8 wmarke:

¢) If the price of processed oilseed reduces to $500 while the price of mealie meal remains e
same, which factor of production would gain from this price change? Explain and show v
work. {4 mark:}



2 Mushalaland is a small country in crude oil markets with the following domestic demand a:l
supply equations:

D = 10,000 — 20P™
S = gop™

CopM is the price of crude oil in Mushalaland in $ per barrel. To satisfy domestic dgirupy
Mushalaland imports crude oil from Savimbiland at a price of $50/barrel.

a) What will be the price of crude oil in Mushalaland if there are no trade restrictions prohiviting
imports from Savimbiland? . 4 [1 miark!

b) In Mushalaland, how many barrels of crude oil will be supplied by domestic suppliers i ther-
are no trade restrictions prohibiting imports from Savimbiland? |2 marks}

¢) In Mushalaland, how many barrels of crude oil will be supplied by Savimbiland suppiiers i
there are no trade restrictions prohibiting imports from Savimbiland? I3 marks!

d) Depict the equilibrium on the domestic demand and supply diagram of Mushalaland i1 there
are no trade restrictions prohibiting imports from Savimbiland. The equilibrium sheuld inciude
the prevailing price, quantity supplied by domestic suppliers and quantity supplied oy
Savimbiland suppliers. {3 maiksj

e) Suppose the government in Mushalaland imposes a tariff of $25/barrel, what will be the new
price of crude oil in Mushalaland, the quantity supplied by domestic suppliers and the quant:ty
imported from Savimbiland when the tariff is in place? [5 mark:j

f) Depict the equilibrium on the domestic demand and supply diagram of Mushalaland if the tariti
of $25/barrel is in place. The equilibrium should include the prevailing price, quantity supplicc
by domestic suppliers and quantity supplied by Savimbiland suppliers. [3 maris!

g) Compute the welfare effects of the tariff on all economic actors in both Mushalaland anc
Savimbiland. [8 muxiun!

3. A Zambian investor has a choice between investing K100 million in a South African financial assc!
or a similar asset in Zambia. The interest rate in Zambia (ix) is 8.5% per year while the interest
rate in South Africa (iz) is 5% per year. Assume that the current cxchange rate is 1.50 K/R and
the expected exchange rate after one year is 1.35 K/R. Please take note that K is for Zambian
Kwacha and R is for South African Rand. '

- Using the data provided:
a) Show the currency that has more value in the current year. 102 miacks!
b) Which currency is expected to appreciate after one year? , [1Y5 marks!

¢) What will be the rate of return of investing in Zambia by the Zambia investor? {114 marks)
d) What will be the rate of return of investing in South Africa by the Zambia investor? |4 masi:.!

¢) In which country will you advise the investor to invest? Why? (1% mark:



SECTION B

. India, the second largest exporter of sugar in the world, recently announced that the country woul:
restrict sugar exports to 10 million tons in 2022. In most years, the country exports more than 13

: _ million tons. Using a clearly labelled partial equilibrium model diagram, explain in detail the

potential price and welfare effects of this policy decision by India, assuming global sugar markets.
‘are competltlve [15 marks|

. “It is always better for a country to have a trade surplus than a trade deficit.” Do you agree or
disagree with this statement? Using relevant concepts covered in class, explain why you agrec o
disagree with this statement. ‘ (15 maris)

.+ “Overall, trade creation is always welfare improving to a small country.” Do you agree or disagres:

with this statement? Using relevant concepts covered in class, explain why you agree or disagree
with this statement. [1S marics]

------ END OF EXAM----
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THE UNIVERSITY OF ZAMBIA :
UNIVERSITY EXAMINATIONS - NOVEMBER 2022
AGE 5162°
AGRICULTURAL FINANCE

TIME: Three (3) Hours Marks: 100
INSTRUCTIONS: ANSWER ALL QUESTIONS AND WRITE LEGIBLY

1.

a) The study by the “Rural Finance Team” (1997) suggested comprehensive guiding

principles necessary to transform the agricultural finance in Zambia:

i) State the characteristics the study suggested which a sustainable rural
financial institution should have. [S marks]

ii) State any five (5) other guiding policies suggested by the study for
reorganizing and revitalizing the institutions in the rural financial market in
Zambia. [5 marks]

b) Describe and discuss briefly five challenges of agricultural finance in Zambia.

[10 marks] .

Briefly describe and discuss the following as optional sources of agricultural
finance in Zambia:

a) Money Markets and Capital Markets. [8 marks]

b) Venture Capital and Angel Capital/Investor. [6 marks]

¢) Leasing — also elaborating on the main types of leasing. [6 marks]

Financing agriculture is quite risky, the factor that must be taken into account in a
farm business: :

a) Differentiate between risk and uncertainty. [2 marks}

b) Differentiate between idiosyncratic risk (unsystematic risk) and systematic
risk. [2 marks}] '

¢) What are the key components/elements of risk? [6 marks]

d) Financial resources or efforts often cannot address all the risks at the same
time. Describe briefly an approach that can be followed in the prioritization of
risks in agriculture. [6 marks]

e) Insurance is aimed at reducing exposure t0 risk for the farmer. Briefly explain
the nature of Weather—Index based Insurance (WII) and Multi-Peril Crop
Insurance. (MPCI). [4 marks]



Y

!1,5
b
B

4. a)ls a budget different from a forecast? Explain your answer. [2 marks]
b) Highlight any three (3) uses of a budget [3 marks] o
¢) Briefly explain the following as they are applied to help in managing stock of an
agribusiness: N
i) Economic Order Quantity (EOQ) model. [S marks]

i) Materials Requirement Planning (MRP) System. [S marks]
iti)  Just-in-time (JIT) Stock management. [5 marks]

oo

5. a) Distinguish between the following terms: ‘capital expenditure and revenue expenditure

~ and mention the system(s) that management uses to control capital and revenue
expenditure. [6 Marks] _

. b) Briefly state seven (7) practical ways of how you can prudently manage cash of an
agribusiness. [14 marks] :

END OF EXAMINATION
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THE UNIVERSITY OF ZAMBIA
UNIVERSITY EXAMINATIONS — NOVEMBER 2022
AGE 5172
AGRICULTURAL POLICY ANALYSIS

TIME: Three (3) Hours - Marks:100

INSTRUCTIONS: ANSWER ALL QUESTIONS AND WRITE LEGIBLY

1.

a) Assuming conditions of perfect competitive market, use a supply, demand and equilibrium
diagram to explain what would happen if Zambia was to embark on a policy of cheap food

- for the poor by setting a low price for maize and also explain some essentials namely’

consumer surplus and producer surplus that can be noted when considering the welfare

. analysis of market intervention. [10 marks]

b) In examining the geographical dimensions of markets, list five (5) examples of policy
initiatives and comment on their importance in being used to remove constraints to trade and
encouraging specialization and division of labour. [10 marks]

a) The market is said to fail when there is a technological externality or a non-market spillover.
Explain and illustrate by use of a diagram and examples the economics of this type of failure
as well as the correction of the externality. {12 marks]

b) It has been argued that the role of the state in the market economy is to provide “an

appropriate institutional framework” or “enabling environment”. Explain briefly the areas of.
argument that have been developed in recent years indicating the changing attitudes towards

the role of the state in the market economy. [8 marks]

a) The Policy Analysis Matrix (PAM) is an accounting framework which disaggregates the
economics of a commodity system into its sources of private and social profitability. Describe
briefly the steps to be followed in the construction of PAM. [8 marks]

b) Explain briefly the methodological issues to be considered by the policy analyst concerning
the representative budget and social prices for domestic resources when applying the PAM.
[10 marks]

a) A strategic grain reserve can be a particularly heavy fiscal drain if the staple food crop is

procured at a pan-seasonal price and is a “switch crop”. Explain and illustrate by use of a-
diagram the possible loss and cost of grain reserve with trade when grain is procured at a pan-

seasonal price and is a “switch crop”. [10 marks]

b) A distinction between national and individual food security is important in the formulation
and implementation of policies to address the problems of food insecurity in Zambia. Discuss.
[6 marks]

¢) State three arguments that have been advanced in support of pan — territorial food crop
pricing policy. [4 marks]



a) It has been argued that basic research is almost by definition a non- commercial activity
since appropriability is expected to be low. Explain and illustrate by use of a diagram why
this is so and how the suggested government tax/subsidy solution can lead to improved
resource allocation. [12 marks]

b) It has been recognized that substitutability and complementarity between public and
private sectors is important in the promotion of research in the agricultural sector:

" (i) State four areas in which private sector incentives to conduct or fund research will be
weak. [4 marks] .
(i) Outline three suggested examples of how participation of the private sector in
agricultural research can be encouraged. [4 marks}

END OF EXAMINATION



THE UNIVERSITY OF ZAMBIA
UNIVERSITY SUPPLEMENTARY EXAMINATIONS — FEBRUARY 2022
AGE 5251
AGRICULTURAL PROJECT PLANNING AND APPRAISAL
. TIME: 2 Hours Marks: 60
- INSTRUCTIONS‘: ANSWER ALL QUESTIONS AND WRITE LEGIBLY

1 The following investment outlay, operation and maintenance costs (cash outflows) as well as gross
beneﬁts (cash inflows) are given for a coffee production and processing project proposal:

Amounts in
K’ 000
: Operation Production

Investment and Cost
Year QOutlay maintenance Gross Benefit
I. 400 0 0 0
2 250 0 0 0
3 150 0 0 0
4 100 0 0 0
5 100 0 0 0
6 0 50 60 1110
7 0 50 70 1220
8 0 50 80 1330
9 0 50 90 1440
10 0 50 90 1440

a) Compute the Net Benefit-Investment (N/K) ratio if the opportunity cost of capital is 30%. On the
basis of the N/K you obtain, would you recommend the project as good investment? Explain why?
(6 marks)

b) Compute the Internal Rate of Return (IRR). On the basis of the IRR you obtain and given 30% as
the opportunity cost of capital, would you recommend the project as good investment? Explain why?
(10 marks)

¢) What advantages do discounted measures of project worth have over undiscounted measures of
project worth? (4 marks)

2.The following information is given for a combine harvester to be imported into the country: the
c.i.f. price is US$105,000; the import levy is 5% of the c.i.f. price; the handling and clearing charges
amount to K15,000 and the transportation to the project site is K6,000. The official exchange rate
(OER) is K20.50 to US$1 and a foreign exchange premium of 20% is estimated.

a) Calculate the economic import parity value at the farm gate or project boundary using the
conversion factor approach. (8 marks)

b) Calculate the economic import parity value at the farm gate or project boundary using the shadow
exchange rate approach. (8 marks)

¢) Why is it important to allow for a foreign exchange premium when calculating the economic
import parity value? (4 marks)



3.The foreign exchange component and the domestic currency component of a layers’ cages
production project are as given in the following table:

Foreign Exchange Component Domestic Currency
(US$ '000) Component (K '000)
Value of Investment | Production | Investment | Production
Year Production | Cost Cost Cost Cost
1 0 100 0 950 0
2 -0 140 0 - 900 -0
3 0 160 0 800 0
4 200 0 50 750 300
5 350 0 50 0 200
6 500 0 100 0 200
7 600 0 150 0 200
- 8 600 0 150 0 200
9 600 0 150 0 200
10 600 0 150 0 200

a) If the opportunity cost of capital is 30%, compute the domestic resource cost (DRC). If the
official exchange rate (OER) is K 18.50 to US$1 and on the basis of the DRC you obtain, is the
project favourable? Explain why? (10 marks)

b) If there is a foreign exchange premium of 20%, what is the shadow exchange rate (SER)? In
the light of the SER you obtain and on the basis of the DRC you obtained in a) above, would you
say the project is favourable? Explain why? (5 marks)

c) Explain why it is important to estimate the DRC and for what type of projects it should be
applied? (5 marks)

END OF EXAMINATION



THE UNIVERSITY OF ZAMBIA
UNIVERSITY EXAMINATIONS —4" NOVEMBER 2022
AGE 5262
INTERMEDIATE FARM MANAGEMENT

TIME: 3 Hours Marks: 100

INSTRUCTIONS: ANSWER ALL QUESTIONS AND WRITE LEGIBLY

1. a. Explain how a manager can hire agricultural labor under the following conditions: [10]

1
i1

i. When labour is limited
i. When labour is variable but plentiful

ii. When labour is fixed but plentiful

b. Briefly discuss any ONE pair of the following labor management concepts: [10]

i.
il.
iii.
iv.
V.

Employee termination; conflict management

Employee evaluation; Disciplining

Improving managerial capacity; leadership/management styles
Motivating; communicating with employees

Occupational safety health act regulation; orienting new employees

Land control is a critical decision in production agriculture.

a. Explain the advantages of controlling land through leasing. [10]
b. What are the key differences between owning land as communal property and

tenants- by the entirety? (4]

¢. Explain at least four (4) off- farm effects of production agriculture and how they

can be incorporated in land use plans. [6]

A farmer is seeking combining services to help harvest his rice and sorghum and finds

one medium combine harvester with a 400 cm rice cutter that can be operated at 10
km/hour with an efficiency of 85%. The same combine (with the same efficiency) can
harvest sorghum using a 300 cm cutter at a speed of 13 kn/ hour. Harvesting sorghum,
takes 6 hours per day while harvesting rice takes 8 hours per day. Both fields of sorghum

and

a.
b.

rice are 400 hectares each.

What is the effective field capacity when harvesting rice and sorghum separately? [4]
Suppose the farmer has 28 days to harvest both rice and sorghum, is this a good
machine to purchase? (show your work) (10]

Assuming the combine meets the performance requirements and the farmer wants to
estimate whether it is profitable to own it. He has provided the following from his
records: K400,000 total debts; K1,000,000 total assets;40% marginal tax rate; 10%
long-run interest on debt; and 15% after tax return on equity. What is the discount
rate he should use in estimating the profit using the net present value method?  [6]



4 You are a loan officer at a farm credit bureau, and a farmer in question 3, comes to you to
ask for a loan for him to purchase the combine that will cost him K950,000. He has
provided the following cash flow information on his operation:

Cash receipts: K480,000 Cash expenses: K264,000
Taxes: K10,000 Living expenses: K60,000

a. Does the farmer have the capacity to borrow the required amount of money using an
equal total payment loan plan at 12 % annual interest to be repaid in 6 years? [4]

b. Suppose the farmer also makes a one (1) year production loan amounting to
K 150,000 at 13% and you offer him a line of credit repayment plan as follows:  [16]

January 1, 2022: Loan is approved

February 1, 2022: 50% of the amount is transferred into the farm account
June 1, 2022: Interest rate increases to 13.5%

July 1, 2022: The remaining loan is transferred into the farm account
September 1, 2022: K120,000 loan repayment '

December 1, 2022: K20,000 loan repayment

January 1, 2023: The outstanding loan and interest cleared:

Prepare a loan schedule in a Table showing, date, amount borrowed, interest rate,
amount repaid, interest paid, principal paid and outstanding principal balance.

5. a. Explain the difference between data and information and why this distinction is
necessary in a management information system? {10]

b. The following information is from a farmer’s records (in ZWK) for 2022:

Cash expenses: 700,000 Cash farm income: 1,250,000
Net accounts payable: 240,568 Unpaid labor: 30,800
Average asset value: 3, 800,000 Interest expense: 90,000
Depreciation expense: 97,000 Off farm income: 40,000
Net accounts receivable: 130,000 Family withdrawals: 70,000
Net inventories: 150,000 Net gain from tractor sale: 50,000
Net gain in the sale of breeding cows: 20,000 Total debt 1,200,000
Compute the following business analysis ratio:

i.  Net farm income from operations ratio [7]

ii.  Rate of return on equity [3]



UNIVERSITY OF ZAMBIA
SCHOOL OF AGRICULTURAL SCIENCES
DEPARTMENT OF AGRICULTURAL ECONOMICS AND EXTENSION

AGE 5272 - PROJECT MONITORING AND EVALUATION
SUPPLEMENTARY EXAM MONDAY 14™ FEBRUARY 2022
DURATION: TWO HOURS ‘ ANSWER ANY THREE QUESTIONS

NOTE: (a) Read the instructions again. (b) Write illegibly and clearly. -

Question One (20 Marks)
‘ a. What is Monitoring? (2 marks)
b. What is Evaluation? (2 marks)
‘c. Highlight the key similarities and differences between ‘Monitoring and Evaluation’.
(8 marks)
d. Briefly discuss the key evaluation activities conducted during project
implementation? (8 marks)

Question Two (20 marks)
Citing appropriate examples, define the following terms. (The examples you cite do not
necessary have to be based on the same project)
a. Project (4 marks)
Objectives (4 marks)
Inputs (3 marks)
Outputs (3 marks)
Effects (3 marks)
Impact (3 marks)

o oa o o

Question Three (20 Marks)
Write brief notes on the following;
a. Mail survey/ Telephone interview (Smarks)
b. Triangulation (5marks)
c. Focus group discussion (Smarks)
d. Beneficiary assessment (5Smarks)

Question Four (20 Marks)
a. What is an ‘Indicator’? Discuss the criteria for effective indicators. (10 marks)

b. What is ‘Participant Observation’? In your discussion of what ‘Participant
Observation’ is, highlight the different stages of conducting one. (10 marks)

End of Exam



THE UNIVERSITY OF ZAMBIA
UNIVERSITY EXAMINATIONS - JUNE 2022
AGE 5451- ADVANCED ASPECTS OF RURAL SOCIOLOGY
TIME: 3 Hours Marks: 100
INSTRUCTIONS: ANSWER QUESTION ONE WHICH IS COMPULSORY AND ANY OTHER THREE FOR
A TOTAL OF FOUR QUESTIONS. EACH QUESTION IS WORTH 25%.

1. What do you understand Sustainable Livelihoods to mean? Identify and explain all
the key components or issues that you should consider in analyzing rural livelihoods
as proposed in the Sustainable Livelihoods (SL) Framework. Use a diagram to
illustrate or help identify the components in the SL framework. [25 Marks]

2. Robert Chambers challenges development workers and academics’ perception of rural
poverty in his analysis of the many biases that impede outsiders’ contact with rural
poverty. Identify and explain these biases. Cite relevant examples to elaborate your
answer. [25 Marks]

3. (a) Identify and define the types of land tenure or land ownership patterns in Zambia.
[10 Marks]

(b) Identify and explain Brown's evidence and arguments on the impact or implications
of the land reforms in Zambia under the 1995 Land Act. Cite relevant examples to
elaborate your answer. [15 Marks].

4. (a) In what ways does poverty lead to environmental degradation? In what way are
the poor victims? Specifically, provide two examples of how the poor sometimes
degrade the natural resources on which they depend. Why does this happen and what
might be done to escape this trap? [10 Marks]

(b) How is climate change expected to impact countries in Asia and Africa? What
policies in developed and developing countries may help address these problems? [8
Marks]

(c) How do farmers in developing countries adapt to climate change that they
experience? [7 Marks]




5. What do you understand by the concept of Green Revolution? Discuss the social
and economic impacts of the Green revolution. Who were the primary
beneficiaries of the new agricultural technologies and who were disadvantaged by
introduction of the "miracle rice" in the developing countries? Explain why this
happened? [25 Marks] ’

6. (a) What is food security? !dentify and explain in detail the factors that cause food
insecurity [10 Marks]

(b) Explain and differentiate the terms Acute, chronic and hidden food insecurity
[7 Marks]

(c) Women are more vulnerable to food insecurity than men. Discuss three reasons
why this is the case. [8 Marks]

END OF EXAMINATION



THE UNIVERSITY OF ZAMBIA
UNIVERSITY EXAMINATIONS — NOVEMBER 2022

AGE 6322
APPLIED ECONOMETRICS

TIME: 3 Hours Marks: 60

INSTRUCTIONS:
1. This examination paper has TWO sections. Section A has THREE questions and Section
B has TWO questions. Answer all questions in both sections and write legibly.
2. Answer Section A in one answer booklet and Section B in a separate answer booklet.
3. Label the section name on each answer booklet and ensure to tie them separately.
Statistical tables are provided at the back of the exam.

'SECTION A

" 1. [15 points] You have the results of a simple linear regression based on state-level data and

the District of Columbia, a total of N = 51 observations.

a)

b)

©)

d)

The estimated error variance 62 = 2.04672. What is the sum of the squared least
squares residuals?

The estimated variance of b2 is 0.00098. What is the standard error of b,? What is the
value of Y(x; — X)2?

Suppose the dependent variable y; is the state’s mean income (in thousands of dollars)
of males who are 18 years of age or older and x; the percentage of males 18 years or older
who are high school graduates. If b2 = 0.18, interpret this result.

Suppose X = 69.139 and ¥ = 15.187, what is the estimate of the intercept parameter?
Given the results in (b) and (d), what is ¥, x??

For the state of Arkansas the value of y; = 12.274 and the value of x; = 58.3: Compute

the least squares residual for Arkansas. (Hint: Use the information in parts (c) and (d).).

2. [15 points] Assuming you are using version 17 of Stata and are using

“C:\Documents\AGE4322\Data” as the working directory, write do-file statements that

perform the following:

a) Changes the directory to “C:\Documents\AGE4322\Data”

b) Opens and closes a new log file called “‘exam20”



¢) Opens a Stata dataset called “exam20.dta” and explores its contents and computes
summary statistics

d) Regresses y, a variable in exam20.dta, on x, another variable in the same file, using only
the first 500 observations

e) Displays any one of the postestimation scalars

f) Saves the resultant dataset as exam20b.dta
SECTION B

3. [10 points] We are concerned that variability of yield may be dependent on other things

causing heteroscedasticity in our regression model:
yield; = B, + Bybasalkg; + Bstopkg; + fz3seedkg; + B Eastern; + e;

yield is maize yield in kg/ha, basalkg is quantity of basal fertilizer applied, fopkg is the
quantity of top dressing fertilizer applied in kilograms, seedkg is the quantity of seed planted
in kilograms and eastern is a dummy variable equal to 1 if the farm is located in Eastern

province and 0 otherwise.
a. Suppose we suspect heteroscedasticity in our regression,
i. What OLS assumption(s) would be violated?
ii. What are the consequences of using OLS when heteroscedasticity is present?

b. For each of the following suspected heteroscedasticity situations, mention a test you

could use to detect it:
i. Unknown source
ii. Heteroscedasticity due to the variable Basalkg

iii. Heteroscedasticity due to the dummy variable Eastern



4. [20 points] Suppose you would like to measure the effect of education on wages of till
operators in Zambia. You run an OLS regression in Stata and obtain the following results:

The following is the regression output:

Source 55 df M3 Number of obka = 1,200
F{5, 11%4) = 86.02

Model 73521.2273 5 14704.2455 Prob > F = 0.0000
Residual 2D04099.438 1,194 170.837553 R-squared = 0.2648
Ad3 R-squared = 0.2617

Total 277620.665 1,199 231.543508 Root MSE = 13.074
wage Coef. 3td. Erx. 14 P>iti [{95% Conf. Intexrwval]
educ 2.464194 .1701856 14.48 0.000 2.,13029 2.798058
exper .5571012 .10286758 5.43 0.p00 .355656 .7585465
experaguare -.0074111 .0D205 ~3.62 0.0e00 -.0114332 -.0033891
female -9.63537 3.961146 -2.43 0.015 -17.40695 -1.863788
femedn .3715%73 .2712284 1.37 0.171 -.16054 .9037346
_cons -17.17327 2.635844 -6.52 0.060 -22.34467 -12.00187

where wage is the wage, educ is the highest education level attained in years, exper is work
experience, exper? the square of experience, female is a dummy variable equal to 1 if female

and 0 if male, femeduc is an interaction variable of female and education.
a) Write the econemetric model for this regression output.
b) Write the econometric model for observations whose value of the variable female=0
¢) Write the econometric model for observations whose value of the variable female=1.
d) What is the interpretation of the OLS coefficient for female?

e) Comment on why the researcher may have included the interaction between female and
education, femeduc in this regression.

f) Given the following output,



Source 55 df M3 Nurbey of obs = 1,200
F(3, 1198} = 128.78

Model 67786.098 3 22595.366 Prob > F = C.0000
Residual 209834.568 1,196 175.446963 R-sguared = 0.2442
Ad3 R-sgquared 0.2423

Total 277620.665 1,189 231.543508 Root MSE = 13.246
wage Coef. Std. Err. T Bx>ic] [95% Conf. Interval}
educ 2.517771 .1364385 18.45 0.000 2.250084 2.785459
exper .5455117 .1039438 5.25 0.000 .3415796 . 74944358
expersquare -.0071881 . 0020759 -3.46 0.001 -.0112608 -.0031153
_cons -19.6777 2.270441 -8.67 0.000 -24.13219% -15.22321

test the hypothesis that female and femeduc are jointly important in explaining wages

at the 95% confidence level. Ensure you clearly state the full steps of your hypothesis

test.
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Yable 4 Normal Curve Areas
Standard normal probability in right-hand tail
(for negative values of z areas are found by symmetry)

Table 5 Percentage Points of the t Distributions

Second decimal place of e roso Lare oo ! 005 df

: 00 08 020 03 04 05 06 07 08 9 3078 6314 12706 31821 3.657 !
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0.0 4602 4562 4522 483 4443 4404 4364 4325 4286 4247 1638 2.353 3.182 +341 3841 3
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0.8 2119 2090 2033 2005 1977 1949 1922 (1894 (1867 1372 1812 2.228 2.764 3169 10
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1O 587 L1562 L1539 1S1S L1492 1469 1446 L1423 L1401 1379 1356 1782 1179 268 3055 12
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13 0968 0951 093 0018 0901 OS85 086 0853 0838 0823 1340178 2 o0 1947 5
14 0808 0793 0778 0764 0749 0735 0722 0708 0694 068 1337 1746 2020 2583 2931 16

0668 0655 0643 0630 0618 0606 0594 0582 0571 0559 1333 1740 2.110 2.567 1808 17
L6 0548 0537 0526 0516 0505 0495 (485 0475 0465 0455 1330 1734 2.101 2552 2878 I8
17 0446 0436 0427 0418 (409 0401 0392 03R4 0375 0367 1328 1729 2.093 2539 2861 19
1§ 0359 0352 0344 0336 0320 0322 0314 0307 0301 0294 1325 1725 2.086 2528 85 20
L9 0287 0281 0274 0268 0262 0236 0250 0244 0239 0233 1323 1.721 2 080 2518 2831 21
200 0228 0222 0217 0212 0207 0202 0197 0192 0188 0183 L3 LTy 207 2.508 2819 2
21 0079 0174 0170 0166 0162 0158 0154 0150 0146 0143 1319 L7 2069 2500 2807 23
230 0139 036 0132 0120 0125 012 0119 016 0113 0110 1318 e 2064 2492 2797
23 0107 0104 0102 0099 0096 0094 0091 0089 0087 0084 1316 1708 2060 2485 787 B
24 0082 0080 0078 0075 0073 0071 0069 0068 0066 0064 1315 1.706 3.056 2.479 2779 26
25 0062 0060 0059 .00ST 0055 00S4 0052 0051 0040 0048 1314 703 052 2473 277 n
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15000233
40 0000317

45 00000340
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From R. E. Walpole. Infroduction to Swatistics (New York: Macn

an. 1968).
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Tables

Table 6 Percentage Points of the X~ Distributions

0 Nw
df XGoos Ko Yiors Faaso Yoo
i 0.0000393  0.0001571 0.0009821 0.0039321 0.0157908
2 0.0100251 0.0201007  0.0506356 . 0.102587 0.210720
3 0.0717212 0.114832 0.215795 0351846 0.584375
4 0.206990 0.297110 0.484419 0.710721 1.063623
5 0.411740 0.554300 0.831211 1.145476 1.61031
6 0.675727 0.872085 1.237347 1.63539 220413
7 0.989265 1.239043 1.68987 216735 283311
8 34419 1.646482 217973 273264 348954
9 1.734926 2.087912 2.70039 332511 416816
10 2.15585 2.55821 3.24697 394030 4.86518
1l 2.60321 3.05347 3.81575 4.57481
12 3.07382 3.57056 4.40379 522603
13 3.56503 4.10691 5.00874 5.89186 7
14 4.07468 4.66043 5.62872 6.57063 7.78953
15 4.60094 5.22935 6.26214 7.26094 8.54675
16 514224 581221 6.90766 796164 9.31223
17 569724 6.40776 7.56418 8.67176 10,0852
18 6.26481 7.01491 8.23075 9.39046 10.8649
19 6.84398 7.63273 8.90655 10,1170 11.6509
20 743386 8.26040 9.59083 H0.8508 12.4426
21 8.03366 8.89720 10.28293 11.5913 13.2396
22 8.64272 9.5424% 10.9823 12,3380 14.0415
23 9.26042 10.19567 11.6885 13.0905 14.8479
24 9.88623 10.8564 124011 138484 15.6387
25 10,5197 11.5240 131197 146114 16.4734
26 111603 12,1981 13.8439 153791 17.2919
27 11.8076 12.8786 14.5733 16,1513 18.1138
28 - 124613 13.5648 15.3079 169279 18.9392
29 131211 14.2565 160470 17.7083 19.7677
30 137867 14.9535 16.7908 18.4926 20,5992
40 20L7065 22,1643 244331 26,5093 29.0503
S0 27.9907 29.7067 323574 347642 37.6886
60 3335346 37.4848 404817 43.1879 46.4389
70 432752 45.4418 48.7576 51.7393 35.3290
80 511720 53.5400 57.1532 60.3915 64.2778
90 59.1963 61.7541 65.6166 69.1260 732912
100 67.3276 70.0648 742219 779295 82.338}

Table 6 (Continued)

X oo Kioso Xas Koo K05 df
270554 384146 502389 6.634%) 7.87944 I
4.60517 599147 7.37776 9.21034 10,5966 2
6.25139 781473 9.34840 11.3449 12.8381 2
777944 948773 11.1433 13.2767 14.8602 4
9.23635 110705 12,8325 15.0863 16,7496 5
10.6446 125916 14,4494 16.8119 18.5476 6
120170 14.0671 16.0128 18.4753 20.2777 7
13.3616 15,5073 17.5346 20.0902 21,9550 8
14.6837 16.9190 19.0228 21.6660 233893 9
159871 18.3070 204831 23.2093 251882 10
17.2750 19.6751 219200 24.7250 26.7569 il
18.5494 210261 233367 262170 28.2995 12
198119 22362t 24.7356 27.6883 298194 13

21.0642 23.6848 26.1190 29.1413 31.3193 14
223072 249958 27.4884 30.5779 32.8013 15
235418 26.2962 28.8454 31.9999 34.2672 16
24.7690 27.5871 30.1910 334087 257185 17
25.9894 28.8693 31.5264 34.8053 37.1564 18
27.2036 30.1433 32,8523 36.1908 38.5822 19
28,4120 31.4104 34.1696 37.5662 39.9968 20
206151 326705 354789 38.9321 41.4010 21
308133 339244 36,7807 40.2894 42.7956 22
32.0069 35.1725 38.0757 41.6384 44.1813 23
33,1963 364151 39.3641 429798 45.5585 24
34.3816 37.6325 40.6465 44.3141 46.9278 23
35.5631 38.8852 41.9232 456417 48.2899 26
36.7412 40.1133 43.1944 46.9630 49.6449 27
379139 41.3372 44.4607 48.2782 50.9933 28
39.0875 42.5569 457222 49.5879 32.3356 29
40.2560 437729 46.9792 30.8922 53.6720 30
31.8050 557385 59.3417 63.6907 66.7659 30
63.1671 67.5048 T1.4202 76.1339 79.4900 50
74.3970 79.0819 83.2976 88.3794 91,9517 60
85.5271 90.5312 935.0231 100425 104.215 70
96.3782 101.879 106.629 112.329 116.321 80
107.565 113145 118.136 124116 128.299 90
118.498 124,342 129.5361 135.807 140.169 100
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854 Appendix 3 Tables Tables 855

Table 7 (Continued } Table 7 (Continued )
Fo Fo
. Numerator df Numerator dt
Denominator

df o i 2 3 4 3 6 7 8 9 10 i2 s 20 24 30 40 (] 120 df

8 100 346 34t 292 2.81 273 2.67 2.62 259 2.56 254 250 246 242 240 238 236 234 232 229 100 8
050 532 4.46 4.07 3.84 3.69 358 3.50 344 3.39 335 328 322 3457 3420 3080 34 361 297 293 030
025 757 6.06 542 505 4.82 4.65 4.53 443 4.3 430 420 410 400 395 38 284 378 373 367 025
010 11.26 865 7.59 7.01 6.63 6.37 6.18 6.03 591 581 867 852 536 328520 512 503 495 486 010
005 14.69 11.04 9.60 8.81 8.30 793 7.69 7.50 7.34 721 7.01 681 661 630 640 629 618 606 3595 005

9 H0G 236 3.04 281 2.69 2.6l 2,53 251 247 244 242 238 234 230 228 225 223 2210 218 16 100 9
0350 512 426 386 3.62 348 3.37 329 323 318 304 307 301 294 290 286 283 279 275 271 050
025 721 5.71 5.08 4.72 448 4.32 4.20 4.10 4.03 396 387 377 367 361 356 351 345 339 333 025
010 10.56 8.02 6.99 6.42 6.06 580 5.61 547 3.38 526 501 496 481 473 463 457 448 440 431 010
005 13.61 10.11 872 7.96 747 713 6.88 6.69 6.54 642 623 603 S8 573 362 352 3541 530 319 005

10 100 329 292 273 2.61 252 246 241 238 232 228 224 220 28 216 213 201 208 206 100 | 10
050 496 4.10 371 348 3.33 322 314 3.07 208 291 285 277 273 270 266 262 258 2354 050
025 694 5.46 4.83 4.47 4.24 4.07 3.95 385 372 362 352 342 337 331 326 320 314 308 025
010 10.04 7.56 6.55 5.99 5.64 5.39 5.20 5.06 485 471 456 441 433 425 417 408 400 391 010
003 12.83 943 8.08 7.34 6.87 6.54 6.30 6.12 585 566 547 527 547 507 497 4386 475 464  .005

it JHOO 323 286 2.66 254 245 239 2.34 230 225 221 237 212 2.0 208 205 203 200 197 00| 11
0350 4.84 398 359 336 320 3.09 3.01 295 285 279 272 265 261 257 253 249 245 240 050
023 672 5.26 4.63 4.28 4.04 3.88 3.76 3.66 353 343 333 322 307 312 306 300 294 288 025
010 9.65 72t 622 5.67 532 5.07 4.89 4.74 . 454 440 425 410 402 394 386 378 369 360 010
005 12.23 8.91 7.60 6.88 6.42 6.10 5.86 5.68 542 524 505 486 476 465 455 444 434 423 005

12 00 318 2.81 2.61 248 239 233 2.28 224 221 219 205 2100 206 204 2200 199 196 193 190 100 | 12
050 4.75 3.89 349 3.26 3n 3.00 291 285 280 275 269 262 254 251 247 243 23 234 230 050
025 6.55 5.10 4.47 4.12 389 373 3.6t 33 344 337 328 I8 307 302 296 291 285 279 272 025
010 933 6.93 3.95 541 5.06 4.82 4.64 4.50 4.39 430 406 401 386 378 370 362 354 345 336 010
005 11.75 851 7.23 6.52 6.07 3.76 5.52 535 520 509 491 472 453 443 433 423 4102 401 390 005

13 100 314 276 2.56 243 235 228 223 220 216 204 210 205 200 198 196 193 190 1.8 185 100 | I3
050 4.67 3.81 341 318 3.03 292 283 277 27 267 260 253 246 242 23% 234 230 225 221 080
025 6.41 4.97 4.35 4.00 377 3.60 348 339 3.31 325 305 305 295 289 284 278 272 266 160 025
010 9.07 6.70 5.74 321 4.86 4.62 4.44 4.30 4.19 410 396 382 366 359 351 343 334 325 317 010
003 11.37 819 6.93 6.23 579 5.48 5.25 5.08 494 482 463 446 427 217 407 297 387 376 365 005

14 100 3.10 273 252 239 231 224 219 213 292 210 205 201 19 194 191 18 186 .83 180 100 | 14
030 4.60 3.74 3.34 3.1 296 2.85 2.76 270 2.65 260 253 246 239 235 231 227 222 g 213 050
025 6.30 4.86 4.24 389 3.66 3.50 3.38 329 331 315 305 295 284 279 273 267 261 255 249 025
010 8.86 6.51 5.56 504 4.69 4.46 4.28 414 4.03 394 380 366 351 343 335 327 2§ 309 3.00 010
005 11.06 792 6.68 6.00 5.56 5.26 5.03 4.86 4.72 160 443 425 406 396 3% 276 366 355 344 005
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Table 7 Percentage Points of the F Distributions

el Table 7 (Continued)
0 Fo
Numerator df Numerator df
Denominator N

df o { C 3 4 5 6 7 N 9 10 12 15 20 24 30 a0 o0 120 o0 a |df

! 100 39.86 49.50 53.59 55.83 5724 38,20 %91 3044 59.86 60.19 60.71 61.22 61.74 62.00 62.26 6253 62.79 63.06 63.33 100} 1
050 1614 199.5 2187 224.6 2302 2340 2368 2389 240.5 2419 2439 2459 2480 2491 2504 mm_.~ 2522 2533 2543 050
025 478 799.5 864.2 896.6 971 8 9371 9482 956.7 963.3 968.6 976.7 9849 9931 9972 1001 1006 1010 1014 1018 025
010 4032 4999.5 5403 5625 3764 3859 5028 5982 6022 6056 6106 6157 6209 6235 6261 6287 6313 6339 6366 010
W05 16211 20000 21615 22500 03056 23437 23715 23025 24091 24224 24426 24630 24836 24940 25044 25148 25253 25359 25465 005

2 100 £.53 Q.00 916 924 929 933 935 9.37 9.38 9.39 941 Q.42 9.44 9.45 9.46 947 947 9.48 949 100} 2
050 1851 1900 1946 1925 1930 1933 1935 1937 1938 1940 1941 1943 1945 1945 1945 1947 1948 1949 1950 050
025 38.51 39.00 39.17 39,25 39.30 3933 393 3937 39.39 39.40 941 39.42 39.43 39.46 39.46 39.47 39.48 39.49 39.50 .025
010 9850 99.00 9917 9925 9930 9933 9936 9937 9939 9940 9942 9943 9945 9946 9947 9947 9948 9949 9950 010
005 198§ 199.0 199.2 1992 1993 1993 1994 199.4 199.4 1994 1994 199.4 199.4 199.5 199.5 199.5 199.5 1995 199.5 .005

3 100 554 546 - 539 5.34 5.31 5.28 527 325 524 523 522 5.20 5.18 518 517 5.16 5.15 5.14 5.13 100} 3
050 1013 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.62 4.59 8.57 8.55 8.53 050
ms 17.44 16.04 15.44 15.10 14.88 14.73 14.62 14.54 14.47 14.42 14.34 14.25 14.47 14.12 14.08 14.04 13.99 13.95 13.90 .025
010 MA2 3082 2046 2871 2824 2791 2767 2749 2735 2723 2705 2687 2669 2660 2650 2641 2632 2622 2613 010
005 5556 1080 4747 4619 4539 4484 4443 4413, 4388 43.60 4339 4308 4278 4262 4247 4231 4215 4199 4183 005

4 100 4.54 432 419 411 405 401 398 3.95 3.94 392 3.90 387 384 283 8 380 379 378 376 100) 4
030 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 591 5.86 5.80 5737 375 572 5.69 566 5.63 .030
025 1222 10635 998 960 936 920 907 898 890 88 &75  B66 836 ST 846 R4l RI6 R3] 826 023
010 2120 1800 1669 1598 1552 1521 1498 1480 1466 1455 1437 1420 1402 1393 U384 1375 1365 1356 1346 010
005 31,33 26.28 24.26 23.15 2246 2197 2162 21.35 21.14 20.97 20.70 2044 2017 20.03 19.89 19.75 19.61 19.47 19.32 .005

5 100 4.06 3.78 3.62 3.52 345 3.40 337 334 3.32 3.30 3.27 324 321 3.19 317 316 214 a2 3.10 10015
1050 6.61 5.79 35.41 5.19 305 195 488 482 4.77 4.74 468 4.62 4.56 453 4.30 4.46 443 440 4.36 050
025 1001 8.43 7.76 7.39 715 6.98 6.85 6.76 6.68 6.6 6.52 643 6.33 6.28 6.23 6.18 6.12 6.07 6.02 025
010 1620 1327 1206 1139 1097 1067 1040 1029 1046 10.05 9.89 972 9.55 9.47 9.38 9.29 9.20 9.11 9.02 .010
005 2278 18.31 16.53 15.56 14.94 14.51 14.20 13.96 13.77 13.62 13.38 13,15 12.90 12.78 12.66 12,53 12,40 12.27 1214 005

6 100 3.78 346 3.29 318 311 305 301 298 2.06 294 290 287 2.84 2.82 2.80 278 2.76 2.74 272 1004 6
050 599 5.14 4.76 453 439 478 421 415 4.10 4.06 4.00 394 3.87 3.84 3.81 377 374 370 3.67 .050
025 881 7.26 660 623 - 599 5.82 5.70 5.60 5.52 5.46 5.37 5.27 547 s2 307 5.01 4.96 490 4.85 .025
010 13.75 10.92 9.78 9.15 8.75 847 826 810 7.08 787 7.72 7.56 7.40 7.34 7.23 7.14 7.06 697 6.88 010
005 1863 1454 1292 1203 1146 1LOT 1079 1057 1039 1025 10.03 981 9.59 947 9.36 9.24 9.12 9.00 8.88 005

7 10 31,59 3.26 2.96 288 283 778 275 272 270 267 2.63 2.59 258 2.56 2.5 249 247 10017
050 3.59 4.74 412 397 387 379 373 3.68 a6 357 RN RS 341 3.3% 330 327 530
025 8.07 6.54 5.52 5.29 5142 499 4.90 4.82 +.76 +.67 457 4.47 442 136 4258 4.20 025
010 1223 9.55 7.85 746 7.19 699 6.84 6.72 6.62 6.47 6.3 6.16 6.07 5.99 591 5.82 5.74 565 010
005 16.24 12.40 10.05 952 916 {89 8.68 8.51 8.38 818 797 7.5 7.65 7.53 7.42 7.31 7.19 7.08 005
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860 Appendix3  Tables

Table 7 (Continued )

Fo
Numerator df
Denominator
daf o 1 2 3 4 S [ 7 R 9
29 100 289 2.50 228 218 2.06 1.99 1.93 1.89
050 4.18 333 293 270 2.55 243 235 228
023 559 420 327 34 288 276 267
010 - 760 542 404 373 3.50 333
005 9.23 640 5.28 466 4.26 3.98 337 361
30 100 2.88 249 228 214 2.05 198 1.93 .88 L85
050 417 332 292 2.69 2.53 242 233 22 2.2]
025 357 4.18 3.59 325 nm 287 275 2.65 257
010 7.56 5.39 4.51 4.02 370 3.47 330 317 3.07
005 9.18 635 5.24 4.62 423 3.95 374 358 345
40 100 2.84 244 2.23 200 2.00 1.93 1.87 1.83 1.79
050 4.08 323 2.84 261 2.45 234 225 218 242
028 542 403 3.46 213 2.90 274 2.62 2.53 2.45
010 7.31 5.18 4.31 383 351 3.29 KR el 2499 2.89
008 883 6.07 498 437 3.99 3.71 351 3.35 322
60 100 279 239 2.18 2.04 1.95 1.87 1.82 1.74
.030 4.00 315 2.76 253 237 2.25 2147 2.04
025 529 393 3.34 M 279 2.63 251 233
010 7.08 498 4.13 3.65 334 312 295 272
005 T849 579 4.73 414 376 3.49 3.29 3.0
120 100 275 235 2.3 1.99 1.90 1.82 1.77 1.72 1.68
050 392 307 2.68 2458 229 217 2.09 202 1.96
025 5.5 3.80 323 2.89 2.67 252 2.39 2.30 2222
010 6.85 479 3.95 3.48 347 2.96 279 2.66 2.56
005 8.18 554 4.50 392 355 3.28 3.09 293 281
o 10O 271 230 2.08 1.94 t.85 1.77 1.72 1.67
050 384 3.00 2.60 2.37 2.21 210 2.01 194
025 502 369 3 279 2.57 241 2.29 2.9
010 6.63 461 378 332 3.02 2.80 2.64 251
003 7.88 5.30 4.2% 372 335 3.09 290 274 2.62

From “Tables of percentage points of the inverted beta (F) distribution” Biomerrika, Vol. 33 (1943) by M. Merrington and C. M.
Thompson and {rom Table 18 of Biomerriku Tables for Staristcians, Vol. 1, Cambridge Universiy Press. 1954, edited by E. S.
Pearsen and H. O, Hartley.




THE UNIVERSITY OF ZAMBIA
SCHOOL OF AGRICULTURAL SCIENCES ‘
DEPARTMENT OF FOOD SCIENCE & NUTRITION

BACHELOR OF FOOD SCIENCE AND TECHNOLOGY

FUNDAMENTALS OF ELECTRICAL ENGINEERING FOR FOOD SCIENCE
AGF 2251

2021-2022 MID-YEAR EXAMINATIONS

DURATION: THREE (3) HOURS VENUE: OMINIA 3
DATE: 15/06/2022

TIME: 0:900 HRS

INSTRUCTIONS TO THE CANDIDATES:

1. PLEASE READ THE INSTRUCTIONS AND EACH QUESTION CAREFULLY.
2. THIS PAPER HAS FOUR QUESTIONS AND EACH CARIES 25 MARKS
3. ANSWER ALL QUESTIONS.



QUESTION 1 [25 points]

a)
b)

c)
d)

e)

What does it mean a circuit is open or closed? (5 points)

List two types of voltmeters and give one reason why these devices should have infinitely
high resistance? (3 points)

Define a series-parallel circuit? (2 points)

What determines the amount of current in each branch of a parallel circuit? (5 points)
Provide a detailed description of an inductor in respect to its being a péssive circuit
element (5 points) '

Define the following electrical engineering terms:

(i) Charge (2 points)
(i) Direct current (2 points)
“(iiiy Power (1 points)

QUESTION 2 [25 points]

Five elemental resistors of a boiler used to generate steam for a steam jacketed milk pasteurizer

are connected in a circuit as shown in Figure 1. -

by
R1 V,
L J WM.._.-/
Supply. & * PR
L 4 R2 R3 R4 RS
oV
100 50 50 250 10

Figure 1. Four elemental boiler system

a) Calculate the current through R1. (8 points).

b) What happens to the current in a series circuit if the total resistance is doubled? (§ points)

¢) How will an open resistor affect a series circuit (2.5 points)



'd) Describe the features of a series circuit. (4 points)
e) Using the I-V graph, show how a non-ohmic conductor behave. Why do these conductors
behave this way? (5 points)

QUESTION 3 [25 points]
a) A single-phase transformer has 120 Volts on the primary with 24 Volts on the secondary.
The transformer is feeding a 500 Watt load with an efficiency of 95 percent. Calculate:
(i) Secondary Amps (5 points)
(i) Primary Volt-Amps (5 points)
(iii)Primary Amps (5 points)
(iv) Why are transformers considered linear devices? (5 points)

(v) Describe an impedance transformer and its area of application (5 points)

QUESTION 4 [25 points]

a) Electric motors and generators are very important machines that have found widespread
application in the food industry.
(1) Give one key difference between the synchronous and asynchronous motors (6
points)
(i1) Describe the working principle of an electric generator (4 points)
(iil) List five factors that may cause burning out of electric motor in the food industry
operations (2.5 points)
(iv) Give 5 examples of mechanical drive operations in the food industry that are aided
by an electrical motor (2.5 points)
b) ETHANISA Electricals Limited of Themisa Island would like to set a nuclear power
generation plant in Zambia and has approached you for technical advice. Please write a

summarized report to guide the client. No gambling please! (10 points)
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3

1. Aregular hexagonal lamina of 20 mm side rests on one of its sides on HP. It is
parallel to and 12 mm away from VP and it is in first quadrant. Draw its
projections. [15 marks]

2, Draw a line segment of length 150 mm and divide the straight line into a 5
parts. (15 Marks)

A v 2 3 4"
\'K
2
3
~.
4

3. Draw three views of the following component in third angle projection. Show all
hidden detail where necessary and fully dimension your drawing. (30 Marks)

-]
s

~

A
o 536> >
. =
\ (<)
' =>4,
Lag]
/,
040/~ S\
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END OF EXAMINATION
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Section A
Answer any five questions. Each question carries 20 marks.

Question 1

a) What is Computer? [2] what are the five things ycu should consider when
buying a laptop? {3]
b) Write short notes on Central Processing Unit, Second generation

computers, Fifth generation computers and Mainframe computers? [12]

c) What is the difference between RAM and ROM? [3]

Question 2

a) Explain any five different types of Input devices and five different types of
output devices? [20]

Question 3

a) What is storage? [2] what is the purpose of secondary storage medium? [3]

b) What is the difference between secondary storage and main memory with
examples? [3]

c¢) Explain the Solid-state drive with examples? [5]

d) Why backup is important? How you can create a backup? [5]

e) What is the difference between CD-R and CD-RW? [2]

Question 4

a) What is a Network? [2] Write any 2 advantages and 2 disadvantages of a
Network? [4]

b) Explain the different devices used in the network? [6]

¢) Describe the different methods of authentication to ensure your login is
safé via network? [4]

d) List the different types of communications? [4]

2|/Page



Question 5

a) What is a Operating system? [2] Describe any 6 functions of the OS? [6]
b) Explain any three different types of the operating system? [6]
c) What is a programming language? [2] Explain the different levels of the

programming language? [6]

Question 6

“a) Explain about hacking, computer virus, phishing, pharming, spyware? [10]
How you protect your computer from this above threats? [4]
b) Explain how ICT helps in Medical field, School Management systems,

Monitoring and Tracking systems? [6]
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