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Introduction

The questions in this document are from the April 2014 administration of the Biology 30
Diploma Examination. This material, along with the Biology 30 Program of Studies,
Biology 30 Information Bulletin, and school authority or school reports, can provide
insight for teachers to assist them with instructional programming.

The blueprint summary on the following pages shows the keyed response, outcome
classification according to the Program of Studies, classification of cognitive level, and
the difficulty, indicated by the percentage of students who got the question correct, for
each item. A complete explanation of the classification of cognitive level can be found in
the Biology 30 Information Bulletin.

Additional Documents

The Assessment Sector supports the instruction of Biology 30 with the following
documents:

* Biology 30 Information Bulletin, Biology 30 Archived Information Bulletin, and
Biology 30 Assessment Exemplars

From education.alberta.ca, follow the pathway Teachers > (Additional Programs and
Services) Diploma Exams > Information Bulletins.

These documents contain information about administrations of the diploma
examinations for the upcoming school year, sample questions, and assessment samples
for classroom use.

* Biology 30 Practice Tests
Previous diploma examination questions and some practice questions have been
released for Biology 30.
https://questaplus.alberta.ca
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Biology 30 Diploma Examination, April 2014
Administration—Blueprint Summary

Key: MC—Multiple Choice; NR—Numerical Response

K—Knowledge; C/A—Comprehension/Application; HMA—Higher Mental Activities

Question Key Outcome Cognitive Level Difficulty (%)
MCl1 A Al.1K C/A 73.5
MC2 A Al1.2K K 65.2
MC3 B Al.1IK K 70.0
MC4 C Al.2K K 72.6
MC5 A Al1.2K, A1.2S K 74.6
MC6 D Al.5K K 79.1
NR1 5136 Al.4K, Al1.2S K 55.6
MC7 A A2.2K C/A 72.8
MCS8 D A2.1K, A2.28TS K 75.6
MC9 C A2.2K, A2.28TS C/A 56.8
MCI10 C A2.2K K 73.5
MCI11 A A2.3K K 66.4
MCI12 B A2.5K K 53.4
MCI13 C B1.2K C/A 57.0
MC14 B B2.3K K 64.9
MC15 B B2.1K K 56.1

NR2 2479 (any order) g}?ls%lsg 1.2, K 55.9
MCI16 C B2.2K, B2.1STS K 51.2

NR3 213 B1.3K, B1.2S K 53.7
MC17 A B2.2K C/A 64.2
MCI8 D B1.1IK C/A 84.0
MC19 D B3.5K, B1.1STS C/A 68.1
MC20 C B3.2K, B1.1STS C/A 64.4
MC21 C B3.1K C/A 61.0
MC22 D B1.4K C/A 66.2
MC23 D B3.1K K 83.7
MC24 B C1.7K, C1.2S C/A 72.1

Alberta Education, Assessment Sector
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Key: MC—Multiple Choice; NR—Numerical Response

K—Knowledge; C/A—Comprehension/Application; HMA—Higher Mental Activities

Question Key Outcome Cognitive Level Difficulty (%)
MC25 C Cl1.1K, C1.2S C/A 76.0
MC26 C Cl1.2K C/A 64.5
MC27 B Cl1.5K C/A 82.7
MC28 C Cl1.3K C/A 333

NR4 4132 Cl1.2K, C1.2S K 78.3
NRS5 2358 (any order) Cl.4K K 56.7
MC29 B C1.7K, C1.3S HMA 55.9
MC30 B C1.7K, C1.2S C/A 43.3
MC31 A C2.2K, C2.3S C/A 48.7
NR6 3241 C2.5K, C2.3S C/A 49.2
MC32 A C2.2K, C2.3S C/A 53.3
MC33 A C2.2K, C2.3S C/A 78.2
MC34 D C2.4K, C2.3S HMA 50.4
MC35 D C2.5K, C2.3S C/A 78.1
NR7 3.10r29.1 C2.3K, C2.3S C/A 80.4
MC36 B C3.3K C/A 55.8
MC37 B C3.3K K 61.4
NR8 1221 C3.3K, C3.28 C/A 59.5
MC38 A C3.3K, C3.28 C/A 59.5
MC39 C C3.6K, C3.25 C/A 65.1
NR9 6513 C3.6K, C3.25 C/A 75.7
MC40 C C3.4K, C3.25 K 62.2
MC41 D C3.2K, C3.28 C/A 74.0
NR10 0.37 D1.3K, D1.3S C/A 53.1
MC42 A DI1.1K, D1.2STS C/A 68.3
MC43 B D1.2K C/A 75.6
MC44 B D2.3K C/A 47.3
MC45 C D2.1K, D2.3S C/A 68.0
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Key: MC—Multiple Choice; NR—Numerical Response
K—Knowledge; C/A—Comprehension/Application; HMA—Higher Mental Activities

Question Key Outcome Cognitive Level Difficulty (%)
D2.1K, D2.3S,
MC46 D D2 1STS C/A 58.5
MC47 D D3.1K, D1.1STS C/A 67.2
NR11 116 or 117 D3.2K, D3.3S C/A 89.7
NR12 0.02 D3.2K, D3.3S C/A 63.4
MC48 B D3.3K C/A 68.8
Alberta Education, Assessment Sector 4 Biology 30
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Use the following information to answer the first two questions.

Olfaction is the sense that enables organisms to distinguish and interpret odours. An action
potential is initiated when a chemical interacts with an odour-receptor protein in the cell
membrane of a sensory neuron in the nasal cavity.

1. The interaction of a chemical with an odour-receptor protein first causes the movement of

A. sodium ions into a sensory neuron N o

. sodium ions out of a sensory neuron
potassium ions into a sensory neuron
potassium ions out of a sensory neuron K < o

SOw

D

2. The area of the brain where odours are interpreted is the

( A;E cerebrum
bellum

-C.—_hypothalamus
D+—medulla oblongata

Alberta Education, Assessment Sector 5 Biology 30



Use the following information to answer the next two questions.

Neurofibromatosis is a genetic disorder characterized by the growth of tumours called
neurofibromas around some neurons. Neurofibromas result from the uncontrolled growth of
cells that produce the myelin sheath.

3. The structures that are affected by neurofibromas are the N Jtol //ehuamna

-A+— axons of neurons in grey matter.
B. axons of neurons in white matter
—€— -dendrites of neurons in-grey matter
D. dendrites of neurons in white matter

Use the following additional information to answer the next question.

Two types of neurofibromatosis have been identified. In type 1 neurofibromatosis, tumours
form around nerves in the peripheral nervous %ystem.

Brewn

ot (NS=S gp et odk = Tnberamons

4. The neurons that are affected in type 1 neurofibromatosis are

=A. autonomic neurons and interneurons—
—B. neurons in the brain and u¥erneurons
C. autonomic neurons and somatic neurons
D. -neurons in thebrain and somatic neurons

Alberta Education, Assessment Sector 6 Biology 30



Use the following information to answer the next two questions.

Ataxia, which has many different forms and causes, is a condition characterized by a
decreased ability to coordinate muscle movements. One form of ataxia affects the part of
the nervous system that controls balance and coordination.

The Human Brain

5. In the diagram above, the part of the brain that is affected in the form of ataxia described
above is numbered

SOxEP
EENOS I NS

Use the following additional information to answer the next question.

Another formof ataxia.is caused by the abnormal functioning of structures in the ear that
play a rol

6. The structures of the ear that could be affected in a person with ataxia are the

ossicles

auditory canals
cochlear hair cells
semicircular canals

SAel e

Alberta Education, Assessment Sector 7 Biology 30



Use the following diagram to answer the next question.

The Human Eye

Numerical Response

Match four of the numbers in the diagram above with the names of the structures given

below.
Number: g 1 3 @
Name: Retina Iris Cornea Optic nerve

(Record all four digits of your answer in the numerical-response section on the answer sheet.)

Use the following information to answer the next question.

Pituitary dwarfism is an inherited ition-that occurs in some dog breeds. A dog with
pituitary dwarfism frequently has decreased secretion of several pituitary hormones, which
results in abnormal functioning of other endocrine glands.

—based on Canine Inherited Disorders Database, 2010

Canine Inherited Disorders Database. 2010. Inherited endocrine disorders: Pi

itary dwarfism (Hypopituitarism). Canine Inherited
Disorders Database. http://www.upei.ca/cidd/intro.htm. I

7. Two expected symptoms of pituitary dwarfism in dogs are )

A. hypothyroidism and decreased metabolic rate \ll TSH = \[/ +t“7w g 2 thoiolisie
B. hyperthyroidism and-inereased-metabolic rate "

C. hypoparathyroidism and decreased metabolic rate .

D. -hyperparathyroetdism and increased metabolic rate \'\‘1?1’“’"‘4@ s

§

TTH—> 1 Co i BlooA
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Use the following information to answer the next two questions.

A drug known as exenatide is used in the treatment of type 2 diabetes. Exenatide stimulates
the secretion of insulin and reduces the activity of glucagon.

/j\ Some Glands in a Human ) —> ) Blowt ale _
Tirsulin =, Rl Gluse
1
2
3

8. In the diagram above, the gland that is targeted by exenatide is labelled

SOxE>
B W=

9. Exenatide causes blood glucose levels to

A+ inerease by causing an increase in the permeability of cells to glucose
B- -nerease by causing a decrease in the permeability of cells to glucose ) I
C. decrease by causing an increase in the permeability of cells to glucose<— Tns el i clots 7nis

D. decrease by causing a decrease in the permeability-of-eetls-to-glucose oS }/1»4 wscto
ﬂeaw P bload

Alberta Education, Assessment Sector 9 Biology 30



Use the following information to answer the next two questions.

A man had high blood pressure and experienced muscle weakness and paralysis. These
symptoms were caused by long-term exposure to licorice root, which the man consumed in
his daily tea. Licorice root contains a substance that mimics the effects of high amounts of
aldosterong and cortisol.

TNo' Blosd T gl u wse Bload —based on Lin et al., 2003

Lin, Shih-Hua, Sung-Sen Yang, Tom Chau, and Mitchell L. Halperin. 2003. An unusual cause of hypokalemic paralysis: Chronic
licorice ingestion. American Journal of the Medical Sciences 325 (3): 153-156.

10. The man’s symptoms were caused by a substance that mimics the effects of hormones
secreted by the

A. -thyreid gland- Cordsel

B. _hypothalamus- N
C. adrenal glands Cordex of adrensd j/mo{
W o

11. A higher-than-normal amount of aldosterone causes

A. increased(sodium reabsorptioﬁ by the kidneys
I L sodi ] bt kidm

B. idneys ‘. L paol -
C. -decreased-waterreabsorption by the kidneys I/\Jﬁ—l-'-l/-ﬁ”OUJS Wa™ irdv 2
D. inereased glucosereabsorption by the kidneys
%\Db?_,_\’——
,_/\_,_‘J::j’.}\
Plaes

Alberta Education, Assessment Sector 10 Biology 30



Use the following diagram to answer the next question.

Some Endocrine Glands

Shovk leren = QU

2 g Nervgus
g SySHem

12. In the diagram above, the gland that releases a hormone in response to-short-term stress is
numbered

—A+—1;-and it releases the hormone after being stimulated by the nervous system
B. 2, and it releases the hormone after being stimulated by the nervous syste

—C.— 1, and it releases the hormone after being stimulated by the endocrine system
D. 2, and it releases the hormone after being stimulated by the endocrine system

Use the following information to answer the next question.

In 1979, a young man had samples of his sperm frozen prior to undergoing treatment for
testicular cancer. The cancer treatment was successful, but it made the man infertile. The
sperm that had been frozen were used for in vitro fertilization, which resulted in the birth of
a healthy baby boy in 2002.

—based on Horne et al., 2004

Horne, G., A. D. Atkinson, E. H. E. Pease, J. P. Logue, D. R. Brison, and B. A. Lieberman. 2004. Live birth with sperm cryopreserved
for 21 years prior to cancer treatment: Case report. Human Reproduction 19 (6): 1448-1449.

13. Which of the following rows identifies the structures that were damaged by the cancer
treatment and the process that normally occurs in the structures?

Row | Structures Damaged Process
A+ _Interstitial cells st~ Gamete formation
—B+— | Interstitial cells Gamete m&t&%ationt\
C. Seminiferous tubules Gamete formation
__D.—| Seminiferous tubules Gamete—ma%trf_at'ronJ
I *{,\'okcjaq s
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Use the following information to answer the next question.

Regulation of Male Reproductive Hormones

\"‘1 PO Gland 1

Ralass sy W,N_i Hormone X

?;A\A ,‘—I—p\ vg Gland 2
l Hormone Y (_)

Testes

Testosterone

14. Which of the following rows identifies Gland 1, Gland 2, Hormone X, and Hormone Y, as
shown in the diagram above?

Row Gland 1 Gland 2 Hormone X Hormone Y
\ et S
A. Pituitary gland——Hypethalamus LH GnRH l 7
B. Hypothalamus Pituitary gland GnRH LH— WM ?A & sTeshstene
C. Hypothalamus Pituitary gland GnRH @; Follide = 5|’;‘£M
D. | Pituitary gland | Hypothatamus FSH GnRH Es1

15. The development of gametes at puberty is stimulated by the production of

A.—EHinboth females and males e
B. FSH in both females and males = Follvde = $ru;
C. FSH in females andJ-H-in-males Eq4

2 and testosteroneain-males

&ﬂquwa ok ropel A1

Alberta Education, Assessment Sector 12 Biology 30



Use the following information to answer the next question.

Gonorrhea and chlamydia are two sexually transmitted infections (STIs) that are caused by
bacteria. The bacteria cause inflammation of theprostate gland and the epididymisyand they
infoct ¢HECEVIX od VIEITR

v a\{

Male and Female Reproductive Systems

Numerical Response

The structures of the male and female reproductive systems numbered above that are
affected by gonorrhea and chlamydia are _# | ,_t and_9

(Record all four digits of your answer in any order in the numerical-response section on the answer sheet.)

Use the following information to answer the next question.

During menopause, some women take hormone replacement therapy (HRT). A woman

may take estrogen alone, progesterone alone, or a combination of estrogen and progesterone
administered together.

16. When a woman’s HRT includes a combination of estrogen and progesterone administered
together, the hormones replaced are those normally secreted by the

A.—uterus

B. fellicle = —MXA‘.

C. (VAR
. corpus luteum__y p 1, \C\Q L
D. -pituitary-gland /( 2N

Alberta Education, Assessment Sector 13 Biology 30




Use the following information to answer the next question.

A Human Ovary

Numerical Response

Match each strucc:il\re in the human ovary numbered above with its name given below.

Structure: :\_— 3
Name: Ovum Follicle Corpus
luteum

(Record all three digits of your answer in the numerical-response section on the answer sheet.)

Use the following information to answer the next two questions.

A tumour in the pituitary gland can alter the secretion of hormones from the gland. The
most common type of pituitary tumour is an endocrine-inactive tumour, which destroys
some of the hormone-producing cells in the pituitary gland.

17. Ina woma@of an endocrine-inactive tumour in the pituitary gland could be

. vns i neAton
Q_,,on-wfi/ . astopping of the menstrual cycle y s — st

¢ D si~che s
B. adecrease in secretion of GARH — Q) eas dry Hrvmot  Cones \/\':)?
C. andinereasein follicular development— |, &sH —
D. an-nerease in secretion ofyprogesterone
N 7
J H—ro — = (pus hademtn

Alberta Education, Assessment Sector 14 Biology 30



18. A structure whose function is not affected by an endocrine-inactive tumour is the

A—follicle— 7 1
B. endometriume—— U prgS e

C.—corpustuteam LM

D. Fallopian tul\)e&y\8 b ated

‘R/lhv\ o LD"PV\S kl.l\‘\'(.l‘"\\’v\

Use the following information to answer the next two questions.

Preimplantation genetic diagnosis is a screening procedure that is performed on an embryo
after in vitro fertilization and before implantation. During the procedure, one cell is
removed from a mass of eight cells and is screened for genetic abnormalities. If no
abnormalities are present, the remaining mass of seven cells is placed into a woman’s
uterus.

19. A cell that is removed from a mass of eight cells is useful for genetic screening because it

A. _is more specialized-thanazygote S+ aMs = ol Speesized
B. vistons

C. contains ene-copy of each human chromosome

D. contains a complete set of human chromosomes

20. A cell can be removed from a mass of eight cells for genetic screening without affecting
the development of the embryo and fetus because the remaining seven cells have

A. differentiated = s\l Stor cals
been fertilized - \ot Sex calls

B.
C. not differe%j
D. snotbeen fertili

21. In apregnant woman, one effect of a lower-than-normal amount of hCG could be the

inability to 7

- - mrA'rM'h
-A+——ovulate 'E:wﬂ Chorion Z\w'gmylwm
-B-—develop mature follicles

C. maintain the endometrium C-L = Tpogestaomt
D. produce other-gonadotropic hormones
\’_\/-\_) )

Yo = hovmone moves o
T eads e o

Alberta Education, Assessment Sector 15 Biology 30



Use the following information to answer the next question.

The presence of fetal testosterone during development results in the development of male
reproductive organs in the fetus. In the absence of testosterone, the fetus will develop female
reproductive organs.

22. Which of the following statements describes a genotypically male fetus that developed in

the absence of testosterone?

A e

The fetus has two-X chromosemes and is phenotypically male.

The fetus has two-X-chromosomes and is phenotypically female.

The fetus has X and Y chromosomes and is phenotypically male.

The fetus has X and Y chromosomes and is phenotypically @
A

e cedl oppecvence

23. Which of the following rows identifies the hormone that stimulates uterine contractions
during labour and the gland from which this hormone is secreted?

TOVEy —only =Strogee + g

Row Hormone Gland
AL ~Esfrogen Ovary
B~ —Estogen Pituitary gland
C Oxytocin
D Oxytocin Pituitary gland

Alberta Education, Assessment Sector
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Use the following information to answer the next two questions.

A yeast called Saccharomyces cerevisiae has the ability to reproduce both asexually and
sexually. When conditions are favourable, the yeast cells reproduce through a process
known as budding, which produces cells that are identical to the mother cell. When

conditions become unfavourable, yeast cells produce spores that function much like
gametes.

Life Cycle of Saccharomyces cerevisiae

1

O,

Process X

Budding @ @ 2 \f\

Spore  Spore

20 ©OO© Y
4 H

24. In the life cycle shown above, Process X is

A.  mitosis

B. meiosis \W\2ldne Sis AW ey
C——=cloning
-D.fertilization

25. Which of the following rows describes the chromosome content of the cells numbered 2
and the chromosome content of the cells numbered 4 in the life cycle shown above?

Row Cells 2 Cells 4
A. —Piploid Diploid
B. Haploid —Haploid—
C. Haploid Diploid
D. —Dipleid Haploid

Alberta Education, Assessment Sector 17 Biology 30




Use the following information to answer the next two questions.

Mitosis must be carefully regulated to ensure the normal distribution of chromosomes to the
daughter cells. A ring-shaped protein molecule known as cohesin attaches to the centromere
of a chromosome and holds sister chromatids together to prevent their premature separation.
Enzymes detach cohesin molecules from the centromere immediately before the sister
chromatids segregate.

—based on Nature, 2006

Megee, Paul. 2006. Chromosome guardians on duty. Nature 441, no. 7089 (May 4): 35-36.

26. The phase of mitosis during which enzymes detach cohesin molecules from the centromere
is

late prophase

late anaphase

early anaphase o\~ ] ake metaphase
early metaphase —

Sowp

D

27. The failure of enzymes to detach cohesin molecules from the centromere could result in

A. recombination
B. nondisjunction
C. —Teduction-division

D. unequalcytokinesis

28. In organisms that reproduce sexually, the primary purpose of meiosis is the

A. replication of genetic material— \~vo oAt

mdepeﬂdeﬂt—&ssmtrrrem’o'fgew\/

B.
C. reduction of chromosome number
D

production-ef identieal-daughtercells— | (v sis

Alberta Education, Assessment Sector 18 Biology 30




Use the following information to answer the next question.

Some Phases of Mitosis in Plant Cells

Numerical Response

n Match each phase of mitosis numbered above with its name given below.

4 / 3 2

Phase:
Metaphase Prophase Telophase

Name: Anaphase

(Record all four digits of your answer in the numerical-response section on the answer sheet.)

Use the following information to answer the next question.

Some Statements About Cell Division

~1—Diploidcells are produced.

(2’ Haploid cells are produced.

(3> Four ga S are produced.—«\ﬂ\&pdt>

Hﬁ%}&lls are produced.

(5) Cell division occurs only in the gonads.

—6——Cell division occurs in most body tissues.
J—The-products are genetically identieal to the parent cells.

@ The products are genetically different from the parent cells.

Numerical Response

The statements about cell division numbered above that describe meiosis
are A, 35 S and

(Record all'four digits of your answer in any order in the numerical-response section on the answer sheet.)

Alberta Education, Assessment Sector 19 Biology 30



Use the following information to answer the next two questions.

Adult butterflies are diploid. The sex chromosomes in adult female butterflies are W
and Z chromosomes, whereas the sex chromosomes in adult male butterflies are two
7. chromosomes.

. ks N
Life Cycle of a Butterfly X
Adult female ’g\m o \{\6
butterfly lays eggs \[\;\)\V(\ o~
w2 Saw"‘)‘b Structure 2
Structure 1 (oog
‘ » awﬁ)"‘i Process Y
T
%
Process X
Adult
female
' butterfly

Adult male
butterfly - -
emerges Z

‘emerges

Pupae form

29. f Structure 1 in the diagram above would have

M each autosome and twe—2-chromosomes
one copy of each autosome and either a W or a Z chromosome
C. one copy of each autosome, a W chromosome, and‘a Z chromosome =~ A
D. two copies of each autosome, a W chromosome, and a Z chromosome

b‘rf

30. Which of the following rows identifies Process X and Process Y as shown in the diagram

above?
Row Process X Process Y s
A. Meiosis Fertitizatien
B. Meiosis Mitosis Qo! »\\7/,}5 o~
oy . . . VD
C. Eertilization Mitosis P X‘\,)o'\ o W
D. Eertilization Differentiation WO e XO
(P

Alberta Education, Assessment Sector 20 Biology 30



Use the following information to answer the next question.

The Kermode bear, also called “spirit bear” by the Tsimshian people, is a subspecies of the
black bear and is found on Princess Royal Island, British Columbia. Most Kermode bears
have a black coat, but a small number have a white coat, which is caused by the presence
of two autosomal recessive alleles.

= v R = dowvi V\o’f‘)‘
31. Two heterozygous Kermode bears mate and produce a cub. What is the probability that
their cub is female and has a white coat? @ v '
1|
A o1  1/2chance of 2 [ew [ev /4 x—=0.11.5
B. 0.25 being female v Re v l
C. 0.0
D. 0.75

Use the following information to answer the next question.

In rare cases, single gene mutations can cause obesity in humans. The mode of inheritance
of these mutated genes can be autosomal recessive, autosomal dominant, X-linked
recessive, or X-linked dominant.

—based on Centers for Disease Control and Prevention, 2005

Office of Genomics and Disease Prevention. 2005. Obesity: Single gene disorders that have obesity as primary feature. Public Health
Perspectives. Centers for Disease Control and Prevention. http://www.cdc.gov/genomics/info/perspectives/files/obesdisord.htm
(accessed March 11, 2005).

Descriptions of Some Forms of Hereditary Obesity

1 AlWdau hters?}f a man who has this form of hereditary obesity are affected and none

yre affected.
2 Two unaffected parents oduce an affecteith this form of hereditary
obesity. -, . -
3 To be affected with this form of hereditary obesity, a person must be homozygous for
the mutated gene. N W oI
4  In this form of hereditary obesity, a f e requi ufated alleleg)to be affected,

whereas a male\requires onlyJone)] V. (0 acd ve L SSive -

Numerical Response

n Match each description of hereditary obesity given above with its mode of inheritance
given below. (Use each number only once.)

Description: 5 9\ 4 \

Mode of Autosomal Autosomal X-linked X-linked
Inheritance: recessive dominant recessive dominant

(Record all four digits of your answer in the numerical-response section on the answer sheet.)

Alberta Education, Assessment Sector 21 Biology 30



Use the following information to answer the next two questions.

The eumelanin gene determines coat colour in dogs. The dominant allele (E) produces
a black coat, and the recessive allele (e) produces a red coat. The merle gene controls the
expression of colour. The merle alleles are incompletely dominant, as shown below.

Genotype Phenotype

mm Full colour (either black or dark red)

Mm Dilute colour (either grey or light red)
MM White

The eumelanin and merle genes are located on two different autosomes.

32. Agrey %40@ that is homozygous dominant for eumelanin mates with a dark red dog. The
phenotypes that are possible in their offspring are

€€ \Mim
A. grey and black EM  Ew
B. black andwhite em
C. grey and darkred T 1
D. -darkred and black SW% Plad<

Use the following additional information to answer the next question.

A dog breeder wants to determine the genotype of her white dog. To do so, she mates her
dog with another dog in a test cross. Some of the puppies produced have grey coats, and the
remainder of the puppies have light red coats.

33. Which of the following rows identifies the genotype of the breeder’s white dog and the
phenotype of the other dog in the test cross?

oo 2yqous reussive = ee = K

Row Genotype of the White Dog Phenotype of the Other Dog

A. EeMM Dark red

B. —Eemm— nile= MW Dark red

C. eeMM White<1‘f:$jﬁﬁféms? 2,“"'1‘ dﬁ;\m

{
D. —eenHIT White ’
FM oM
o FoMin | eethm
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Use the following information to answer the next question.

A form of congenital deafness is inherited as a result of the interaction between two genes,
D and E, which assort independently. My, o fFerend hvormosomes

Genotype Phenotype
D E Normal hearing
e Gdd_ _ /Deaf\ -
ree®’ \Qaf / T
Pedigree Illustrating the Inheritance of Congenital Deafness \
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2
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v
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=

34. The evidence in the pedigree that two different genes interact in the inheritance of
congenital deafness is that

ho% G ‘K CRV\7{'
—A+— mor ale than male offspring are affected
individuals I-3 and I-4 produced affected offspring
individuals II-4 and II-5 produced affected offspring
individuals III-1 and III-2 produced unaffected offspring
Conrds el hae
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Use the following information to answer the next question.

Researchers at Memorial University in Newfoundland recently discovered the mutated gene
that causes a disorder known as ARVCS5. The disorder, which is characterized by the

/replaeemem of healthy heart tissue with fatty, fibrous tissue, results from the inheritance of

W the mutated gene. The researchers found the mutation onchromosome 3.
o

K .

\Mf"' nant —based on Merner et al., 2008

Merner, Nancy D., Kathy A. Hodgkinson, Annika F. M. Haywood et al. 2008. Arrhythmogenic right ventricular cardiomyopathy type 5
is a fully penetrant, lethal arrhythmic disorder caused by a missense mutation in the TMEM43 gene. The American Journal of Human
Genetics 82 (April 11): 809-21.

35. The discovery of the gene for ARVCS5 on chromosome 3 indicates that the disorder

~A  is transmitted primarily from fathers to sons Ra udosomal
-B. is transmitted primarily from-methers-te-sens
-€.~ occurs more frequently in females-than-in-males

D. occurs with equal frequency in males and females 4

Use the following information to answer the next question.

Researchers have constructed a genetic map of the chromosomes of Schistosoma mansoni,
a parasitic blood fluke that causes chronic illness in humans. Some of the genes on
chromosome 5 and the distances between them are shown in the table below.

Genes Distance

1 and 3 13.0
2 and 3 24.3
2 and 4 8.2

3 and 4 16.1

—based on Criscione et al., 2009

Criscione, Charles D., Claudia L. L. Valentim, Hirohisa Hirai, Philip T. LoVerde, and Timothy J. C. Anderson. 2009. Genomic linkage
map of the human blood fluke Schistosoma mansoni. Genome Biology 10, no. 6 (June 30), http://genomebiology.com/2009/10/6/R71.

Y D —
=

r  ~~ 1
L 941 3
I R /400

(Record your answer as a value rounded to one decimal place inXhéQnumerical-response section on the

answer sheet.)
L] - 150~ 21

What is the distance between gene 1 and gene 47
Answer: ER or 29.1
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Use the following information to answer the next question.

An enzyme called RNase L breaks down RNA molecul?n/ Is, which results in the

inhibition of protein synthesis. RNase L is found in the/nucleus of cells. .
P y K‘/N@ Le il Lg_g(\,.qg s ’g‘{ 5\0(\_.0‘\

36. Which of the following steps in protein synthesis is affected first by the presence
of RNase L?

A. Movement of mRNA from the nucleus to the cytoplasm this occurs second
B. Production of mRNA from a DNA template
C. —Attachment of tRNA to an amino acid 3

. cwrs onksido
D. __AttachmentoftRNA_to the ribosome Gret

rwdins

DWsidt ruclms  in %‘le—’“

37. One role of tRNA in protein synthesis is to attach to

A. an amino acid4nthenucleus
B. an amino acid in the cytoplasm
C. -abiNAmolecule inthe-eytoplasm
D. an mRNA moleculein-theTucteus
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Use the following information to answer the next question.

Some Events in a Cell

Structure I =[]
G

Structure I — ]

U
A
U
(1

0 Q]
=
D A
0 QY
0 QY
O A

A Q]

0 O
> =

I e "

e -
0 Q]

10 O

U i'S use N"? A MALe en) s

Qﬁy&vJ& ¢

. NOT[ DNA N0000000000000a0
Structure I Structure II Process Location (B olumgs
1 DNA _1_DNA 1-Rephication | 1 Nucleus? ;| pudoss
—2—mRNA- 2 mRNA 2 Transcription | 2—Eytoplasm—
3 Amino-acid 3 —Agrro-acid 3 TFranslatien

Numerical Response

n Using the numbers given above, identify Structure I, Structure II, the process illustrated in
the diagram above, and the location in the cell where the process takes place.

Answer:

=

o)

J

Structure I

Structure 11

Process

Location

(Record all four digits of your answer in the numerical-response section on the answer sheet.)

Use the following information to answer the next two questions.

www.hgmd.cf.ac.uk/ac/index.php.

3 bps L%

Some forms of deafness are caused by mutations in the connexin 26 gene. One mutation
results from the deletion of 9 base pairs.

N

Institute of Medical Genetics. 2010. Gene symbol: GJB2. Human Gene Mutation Database. Cardiff University.

. M Ex

—based on Human Gene Mutation Database, 2010

38. Compared with the protein coded by the normal connexin 26 gene, the protein coded by

the mutated form of the gene described above is expected to have

A. 3 fewer amino acids
B. 9 fewer amino acids
C. 18 fewer amino acids
D. 27 fewer amino acids
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Use the following additional information to answer the next question.

Another mutation in the connexin 26 gene involves the deletion of two bases and their
replacement by two new bases. The deletion is shown below.

Are  —=  Apf

( Deleted bases
The two deleted bases are replaced by two adenine bases.
—based on Human Gene Mutation Database, 2010

Institute of Medical Genetics. 2010. Gene symbol: GJB2. Human Gene Mutation Database. Cardiff University.
www.hgmd.cf.ac.uk/ac/index.php.

39. The transcription of the mutated connexin 26 gene described above results in the
replacement of a

A. stop codon with a lysine codon Nalx Bodclet
B. methionine codon with a lysine codon U\g cle =

C. stop codon with a phenylalanine codon

D. methionine codon with a phenylalanine codon

Use the following information to answer the next question.

A Section of a Gene
CTT TGA CAC TCC

Some Amino Acids

Valine
Serine
Arginine
Histidine
Threonine
Glutamate
Glutamine
Tryptophan

RN U R W =

Numerical Response

n The amino acid sequence coded by the nucleotide sequence of the section of the gene
shownaboveis L, € , ) ‘and_ >

(Record all four digits of your answer in the numerical-response section on the answer sheet.)
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Use the following information to answer the next two questions.

Some researchers are developing a technology to test for the presence of different flu
viruses in a person’s blood. One step in the process involves using RNA as a template to
produce DNA. The DNA that is produced is then cut into fragments.

40. Which of the following rows identifies the technology used to cut DNA into fragments and
describes a property of the DNA fragments?

Row Technology Property of DNA Fragments
A. J_igase_enzmés}me A sequence of nucleotides that contains thymine
B. Ligase-en,zwnes‘lli A sequence of codons that contains uracil
C. Restriction enzymes | A sequence of nucleotides that contains thymine
D. Restriction enzymes | A sequence of codons that contai(@ u@ Nla RN A

Use the following additional information to answer the next question.

Other researchers are testing for the presence of different flu viruses by using a technology
known as a microarray. A glass chip is covered with tiny fragments of DNA that match
sections of the genetic material of many different flu viruses. A blood sample from a patient
with the flu is applied to the chip. Viral fragments in the patient’s blood will stick to
matching fragments on the chip, thus identifying the specific flu virus that has infected the
patient.

—based on Townsend et al., 2006

Townsend, Michael B., Erica D. Dawson, Martin Mehlmann et al. 2006. Experimental evaluation of the FluChip diagnostic microarray
for influenza virus surveillance. Journal of Clinical Microbiology 44, no. 8 (August): 2863-71.

41. Viral fragments from a patient stick to viral fragments on the chip when a

A.
B.

C.

D.

—purine base in a viral fragment comes in contact with-a-parine base on the chip
base in a viral fragment comes in contact with an identical base on the chip
pyrimidine base in a viral fragment comes in contact with a pyrimidine base on the
chip

base in a viral fragment comes in contact with‘ a complemen;alry base on the chip

N
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Use the following information to answer the next two questions.

Lactose intolerance is an autosomal recessive condition characterized by the inability to
digest lactose. People who are either homozygous for the dominant allele or heterozygous
are able to digest lactose. The frequency of lactose intolerance differs among populations.
For example, 14% of northern Europeans have lactose intolerance.

—based on NCMHD Center of Excellence for Nutritional Genomics, 2009

The NCMHD Center of Excellence for Nutritional Genomics. 2009. Lactose intolerance. Concepts in Nutrigenomics. The NCMHD
Center of Excellence for Nutritional Genomics. http://nutrigenomics.ucdavis.edu/?page=Information/Concepts_in_Nutrigenomics/
Lactose_Intolerance.

harda—wdnla“g Prary tg=l Ptq = 1
Numerical Response -
Q‘ :W > ﬁ/: P+ OH L

.. P= 0.6

IUN What is the frequency of the allele for lactose intolerance in the northern European
population?

Answer:

0.3>7

(Record your answer as a value between 0 and 1 rounded to two decimal places in the numerical-response
section on the answer sheet.)

Use the following additional information to answer the next question.

The frequency of the dominant allele associated with the ability to digest lactose has
increased dramatically over time in the northern European population.

42. The dramatic increase in frequency over time of the dominant allele associated with the
ability to digest lactose provides evidence of

A.

B.

evolution in the population, which resulted from the selective advantage provided by
the dominant allele

evolution in the population, which resulted from the environmental resistance
provided by the dominant allele

genetic equilibrium in the population, which resulted from the selective advantage
provided by the dominant allele

genetic equilibrium in the population, which resulted from the environmental
resistance provided by the dominant allele
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Use the following information to answer the next question.

The Roma are a group of traditionally nomadic people who wandered in search of food,
work, and places to camp. Genetic analysis indicates that the Roma people descended from
populations in India and Pakistan. Three main groups of Roma presently live in Europe,
each of which originated when a few individuals broke away from the parent population
and formed new isolated communities.

43. The establishment of three isolated Roma populations in Europe illustrates

A. natural selection

. the founder effect

the bottleneck effect
ecological succession

SOw

Use the following information to answer the next two questions.

To study the effect of grazing on biodiversity in a grassland community, scientists prevented
sheep and rabbits from accessing a particular area of the grassland. They discovered that
biodiversity decreased in areas where grazing did not occur because grazing prevents the
most successful plant species from overtaking an area. When grazers consume successful
plant species, some of the less successful plant species are given a chance to grow.

—based on Nature, 2005

Moore, Peter D. 2005. Parasite rattles diversity’s cage. Nature 433, no. 7022 (January 13): 119.

44. Plant species that consistently remain in the grassland community where grazing is
prevented are known as

A. seral species

. climax species
pioneer species
intermediate species

SO®

45. Grazing increases biodiversity in a grassland by decreasing the
Wi 'j ra (28
A. geﬂ&ﬂg/w of less successful plant species
. genetic drift of more-successful plant species
interspecific competition for less successful plant species
interspecific competition for more-successful plant species

o Ow
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Use the following information to answer the next question.

Mountain pine beetles tunnel under the bark of pine trees and lay eggs, which hatch into

larvae. The larvae feed on the trees, a damages but does not kill the
trees. Mountain pine beetles often Carry and distribute sporesifrom bluestain fungus. The
presence of the bluestain fungusdelpy the bee eyﬂ{va e aree. The bluestain fungus

eventually kills the pine trees. 4\ /
46. Which of the following r(WWelationship betw in pi
a bluestain fungus and the relationship between a mountain pine beetle and a pine tree?

Mountain Pine Beetle Mountain Pine Beetle
Row and Bluestain Fungus and Pine Tree
Commensalism . Predatior—_ |
Aoesnd K

Commensalism Parasitism (/7 o Kl fre<
Mutualism —Predatiom — g

Muu}\alism Parasitism z

N Roth @ZM'E‘J(
\\\—/

Use the following information to answer the next question.

Northern pike are fish that were introduced into the south-central area of Alaska in the
1950s by a fisherman. Scientists believe that increasing numbers of northern pike are
reducing populations of salmon in this region. Northern pike eat large numbers of young
salmon before the salmon leave to mature in the ocean.

—based on Nature, 2002

Dalton, Rex. 2002. Pike pests ravage Alaska’s salmon. Nature 418, no. 6901 (August 29): 907.

47. Scientists believe that the decrease in the salmon population in south-central Alaska is
caused by northern pike

o leave
A. em@en which causes a decrease in salmon mortality
. emigration, which causes an increase 1n salmon mortahty
immigration, which causes a s ] ortal
immigration, which causes an increase in salmon mortahty

SOw
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Use the following information to answer the next question.

In 1957, French scientists transported two wild Corsican mouflon sheep to Haute Island,
which has an area of 6 km? and is located midway between Africa and Antarctica. By 1977,
the flock had grown to 700 sheep.

—based on Kaeuffer et al., 2007

Kaeuffer, Renaud, David W. Coltman, Jean-Louis Chapuis, Dominique Pontier, and Denis Réale. 2007. Unexpected heterozygosity in
an island mouflon population founded by a single pair of individuals. Proceedings of the Royal Society B 274 (February 22): 527-33.

Numerical Response

What was the density of the wild Corsican mouflon sheep population on Haute Island
in 1977r7 M; (},ym +he ,Mu'a nt Hé(J‘D bﬁh‘oﬂbk\‘v\/

e N oo ' .
Answer: | ' T gsheep/km2 \ DP: - Toz~ 116.0b =\\* sheep/Km
(Record your answer as alwhole numbes}i ical-response section on the answer sheet.)

Use the following information to answer the next question.

N .
The woodland caribgu,lé?ar;gifer tarandus, has been declared a species at risk. In 1982, there
were an estimate@j 93 260 woodland caribou in Canada. By 2002, the population had
declined to an estimated 850K Ny
—based on Environment Canada, 2003

Environment Canada. 2003. Woodland Caribou. Species at Risk. Environment Canada,
www.speciesatrisk.gc.ca/search/speciesDetails_e.cfm (accessed August 15, 2003).

Numerical Response

What was the per capita growth rate of the woodland caribou population between 1982

and 20027 AN _ NenN; _ =4Y10
—_—= t = /*1“0-03‘@:'0. 13
N g 193 ISP °

cyvr=
Answer@L 6—/* I \J

(Record your answer as a value between 0 and 1 rounded to{two gqgima i;lsjlceskin the
numerical-response section on the answer sheet.)
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Use the following information to answer the next question.

Red lionfish are native to the waters of the southern Pacific Ocean, the Indian Ocean, and the
Red Sea. Approximately five times per month, female red lionfish release more than 1 000
eggs at one time into the water, where fertilization takes place. Within a day, the fertilized
eggs hatch into larvae, which then migrate to the ocean floor.

by\l o wj-n*jo!'\

48. The expected growth pattern and growth%urve of the red lionfish population in the
southern Pacific Ocean are, respectively,

A. exponential and-S-sheped
B. exponential and J-shaped
C. _logistic and-S=shaped
D. logistic and J-shaped
77}\
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