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Question 1 (30 marks) .

Read the article and answer the questions that follow.

A-Rod and HGH: Building a Better Athlete or Breaking the Rules?

Alex Rodriguez, better known as A-Rod, was one of baseball’s biggest stars. However,
his career became linked with performance-enhancing drugs. Major League Baseball
reported that Rodriguez had used and possessed prohibited substances, including
testosterone and human growth hormone (HGH) (MLB, 2013).

HGH is a hormone that is naturally produced by the pituitary gland, a small gland found
at the base of the brain. It plays an important role in growth and helps maintain normal
tissues, organs and metabolism (Cleveland Clinic, 2022).

Athletes may misuse HGH because of the changes it can cause in the body. Taking
synthetic HGH can increase lean body mass and reduce body fat. HGH also promotes
growth and repair within body tissues. However, although HGH can increase muscle
mass, research does not clearly show that this extra muscle produces greater strength
in healthy adults (Mayo Clinic, 2024).

Increased lean body mass and reduced body fat could seem beneficial, while the
effects of HGH on growth and tissues may make it attractive to athletes hopingto
improve their bodies or recovery. However, the actual improvement in athletic
performance is uncertain (Mayo Clinic, 2024).

HGH use in healthy adults can cause swelling, joint and muscle pain, high blood sugar
and an increased risk of type 2 diabetes (Mayo Clinic, 2024). Therefore, artificially
manipulating hormone levels may have consequences for an athlete’s health.

Rodriguez was ultimately suspended for the entire 2014 season (MLB, 2013).
Sources

MLB (2013). A-Rod gets ban through 2014; 12 get 50 games.

Mayo Clinic (2024). Human growth hormone (HGH): Does it slow aging?

Cleveland Clinic (2022). HGH (Human Growth Hormone): What It Is, Benefits & Side
Effects.

Both Cleveland Clinic and The Mayo Clinic are internationally respected medical
treatment centers involved in advanced therapeutics and scientific research reviewed
and supported by fellow healthcare professionals.
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Identify any one reason the information in the article is considered trustworthy
and reliable.

Alex Rodriguez participated in the activity of Hormone Manipulation. Explain

what is meant by the underlined term.

HGH is a hormone that travels around the human body dissolved in the blood.
They are composed of either one of two groups of biomolecules. One of these is
lipids. Identify the other possible biomolecule group and identify where the
named biomolecule is manufactured in a cell.

Named biomolecule:

Site of manufacture:

According to the article, what is the role of HGH in the human body?

Based on the information provided, identify an advantage of Alex Rodriguez using
HGH.

Identify a disadvantage associated with taking HGH.
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g) Mention an ethical concern associated with hormone manipulation in sport.

h) Apart from the gland referenced in the article, name any other endocrine gland
of the human body, identify the hormone secreted

by the named gland and indicate its location on the
diagram.

Name of Endocrine Gland:

Associated Hormone:
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Question 2 (25 marks).

The graphic below shows the digestion and absorption of glucose in the human body.
Complete the missing words on the graphic.

lodine test
brown — blue/black (bread, pasta - polysaccharide)

Amylase
enzyme - biological catalyst

Maltose
(disaccharide)

VY

Glucose - CeH1206

(monosaccharide)

Diffusion
via villi (ileum of small intestine)
Blood

Glucose (glucose enters blood)

Promotes T insulin secretion
from pancreas (islets of Langerhans, 1.O.L.)

9lu €3gop

excess glucose into cells
glycogenesis

Stored as glycogen Cells
in liver and muscles (used in respiration)

a) Glucose is a carbohydrate. Write out the general formula for carbohydrates.
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b) Identify the endocrine gland that produces insulin. Explain the conditions in the
blood that stimulate insulin to be secreted from the gland named in the previous
question.

Endocrine Gland:

Conditions:

c) Below is the data for insulin levels of 3 different individuals with and without
diabetes

Blood Glucose Concentration After Eating
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Blood glucose concentration (mmol/L)
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Time after eating (minutes)

Identify the blood glucose levels in the individual with type 1 diabetes at 40
minutes.

Comment on the blood glucose levels between 60 and 180 minutes for the
individual with type 1 diabetes.

Using your knowledge of insulin, explain why blood glucose levels decrease after
60 minutes in a healthy person.
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Question 3 (30 marks).

A) On the diagram shade the bones included in the appendicular skeleton.

b) In the space provided draw a labelled diagram of a synovial joint. Ensure to include
ligaments in your diagram.
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C) Identify on the diagram the location of an slightly movable joint by drawing an arrow
from “X” to the appropriate location.

d) The bicep and tricep are an example of an

e) Based on the image identify the position of the lower arm when the muscles are
in these points

Position:
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f) List 3 constituents of a balanced diet essential for good bone health and a food
source of each.

Constituent Source

G) Identify one bone disease due to an unbalanced diet.

Named Bone Disease:

h) Part of the axial skeleton contain the vertebral column composed of 33 vertebrae.
Identify the region above X and state the number of vertebrae contained here.

Above X: Lateral (Side) Posterior (Back)
Spinal Column Spinal Column

Number:
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i)

Label the bones of the skeleton

THE SKELETON
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Question 4 (30 marks):

a) Listthe 3 stages of the cell cycle.

A:

B:

b) lIdentify one event that occurs during stage A.

c) Stage B can be further divided into four stages. These stages are not in the
correct sequential order in the image below. Identify the correct order using the
letters provided.

Order:
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D) Identify the diploid number of the cell participating in stage B of the cell cycle.
Identify the parts labelled A and B

Diploid Number:

A:

What name is given to the membrane formed in a animal cell during stage C.

Some cancers are unavoidable for a number of reasons including the possess of
oncogenes. The impact of these cancers can be reduced with early detection.
Suggest a method of early intervention.

Other cancers are avoidable. Suggest a lifestyle choice that can be made to
prevent the onset of cancer.
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g) Usingthe graphic, identify one similarity and two differences between mitosis
and meiosis.
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