PART A

Total marks 5
Student No. ...........
Attempt all questions
JAMES RUSE AGRICULTURAL HIGH SCHOOL Each guestion is worth one mark.
pMES Ry nE) ' ‘ : ; ;
3 S£ 1. The contribution of Beadle & Tatum in the 1940’s to Biology can be summarized by which

A statement?

They discovered the mechanism of sex linkage

They made connections between genes and biochemical processes.

They discovered the mechanism of co-dominance inheritance.

They discovered the link between inheritance and the activity of chromosomes.
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2 The fossil record of the horse is well documented and shows a transition from a small four-

toed creature to a much larger hoofed creature which has diversified to fill a number of

HIGHER SCHOOL CERTIFICATE 3 f
habitats. A number of intermediate fossil forms have been identified. This example would

ASSESSMENT TASK 2 best fit which idea?
TERM 1, 2003 A. convergent evolution
B. biodiversity
THEORY C. punctuated equilibrium in evolution
D. gradualism as proposed by Darwin.
3. The work of Sutton and Boveri contributed to our understanding of
BIOLOGY
A. protein synthesis
B. genetic engineering
C: Mendel’s experiments
General Instructions This paper has two parts, Part A and Part D Cloning
B
¢ Reading time — 5 minutes
Working time — 40 minutes Part A
e Write using black or blue pen Total marks 5
» Attempt all questions
Draw diagrams using pencil e Allow about 8 minutes for this part
e  Write your Student Number on the
Part A Answer Sheet and the Part B Part B
Question and Answer book Total marks 25
e Attempt all questions
o Total marks for this paper — 30 ¢ Allow about 32 minutes for this part
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4, Refer to the following diagram, which shows a procedure being carried out on S e

sheep.
S S Part A Answer Sheet
Pl 4 Total marks (5)
There are 5 questions in this part. Attempt all questions.
Sheep 1 ) Shoep Each question is worth one mark.
AQLIs veonaned Ko An wnfertilised egg cell i ;
i marmary e of g iy Write your Student Number at the top of this Part A Answer Sheet.

Allow about 8 minutes for this part.

The aticles of the cell from tho mammary tissus Is insered it the unferrilised egg cell.

The resulting cell is then implanied i the wers o Shesp 3. Select the alternative A, B, C or D that best answers the question and, using ink, place an X in the
= corresponding space in the table helow.
s % 1 2 3 4 5
Theep 3 Sheep ¢ (A)
- (®)
)
(D)

Which sheep are genetically identical?

A. Sheep 1 and Sheep 4

B. Sheep 2 and Sheep 4 Rough work area
C. Sheep 3 and Sheep 4

D. Sheep 1 and Sheep 3

3 Here are some events that can take place in sex cells:
I pairing of homologous chromosomes
1 crossing over of homologous chromosomes
I mutations
IV random segregation of homologous chromosomes
v cytokinesis
Vi “unzipping” of DNA molecules

Which events listed above can contribute to the variability of offspring in sexually
reproducing organisms?

(A) I1, 11T and IV only
(B) 11 and ITI only

(C) I, 11, 11l and IV only
(D) 11, 111, IV and VI only
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¢)  Under what conditions might a whitc-cyed female be produced? 2 Marks

PART B : s
Explain using a punnett square.

There are 5 questions in this part. Attempt all questions.

Marks vary for each question.
Answer the questions in the spaces provided in this Part B Question and Answer Book.

Question 1 (6 Marks)

Use the data below of crosses of Drosophila fruit fly showing the inheritance of eye colour.

I 2
Data 2 Red-eyed White-eyed G P
Cross Parents Offspring é X é 1
Parent 1 (P1)| red-eyed female x F1 183 red-eyed females ! .
white-eyed male 178 red-eyed males 90 3 \ 4 33 o | Question2 (4 Marks)
Filial 1 (F1) red-eyed female x F2 204 red-eyed females 4
red-eyed male (both 98 red-eyed males & X é}
offspring from P1 cross) 105 white-eyed males - o S " The diagram shows a cell containing three pairs of chromosomes just prior to a meiotic division.
g
Qud-sch D Red-eyed Red-eyed G White-eyed G F2

E B

B b 6 3
a) 2 Marks XX

Is eye colour inherited according to Mendelian ratios? Explain how eye colour is inherited.

a) Draw diagrams of all possible gametes including the chromosomes and the 2 Marks
“letters” present in that gamete.

b) Record the possible genotypes of each fly in the above crosses. 2 Marks
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b) (b) The concept of evolution from the beginning has created debate. Assess some 3 marks

Using the example of this cell, distinguish between of the social and political influences on the development of the various theories
of evolution.
(i) allele and gene 1 Mark
(i) homozygous and heterozygous genotypes T —

Question 4 (2 marks)

Question 3. (6 Marks) “Left-handedness™ in humans is a recessive characteristic
(a)  Diagrams of three embryos are shown. Study the following human pedigree .__._ O
1

Shark

S A = Z{Fﬂs
P i

Vertebrate embryos

9

(i) Suggest a reason why the above embryos would be similar. 1 Mark

................................................................................................. (a)  Isthe left-handed phenotype in the above family tree shaded or clear? 1 mark
(ii)  Besides comparative embryology, outline two other sets of evidence that backs up s i . 4 )

the Darwin-Wallace Theory of Evolution. Choose the first piece of evidence (b)  Ifindividual 3 has children to a man with NO pedigree history of left- 1 mark

available to 19" Century biologists and the second piece of evidence of modern handedness, | mark what is the probability that any of their children will

scientific evidence (within the last 30 years). 2 Marks display the left-handed trait?  (Show all working)
EENNEUBRBBIT s o e S S S o S A R RN iy e R R R A T e s SR R AR e s A T SRS A S a S A S AR A AR e e
ENIIBOEE 2 L ior o ismmensobb ot mis yoi bt s s A U S e PP R ERORATRsad e SRR AN R s R ST e i T S A Y T S R S i SO e A TS
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Question 5 (7 Marks)
(a)  The following statement appears as a section heading in the new HSC Biology Syllabus:
“Current reproductive technologies and genetic engineering have the 4 Marks
potential to alter the path of evolution™
Assess the validity of this statement.

(b)  Transgenic species are common place today. Name one transgenic species and outline some
of the benefits of using this species. 3 Marks

End of Paper
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Student Number ... S W EE

Part A Answer Sheet

Total marks (5)

There are S questions in this part. Attempt all questions.

Each question is worth one mark.

Write your Student Number at the top of this Part A Answer Sheet.
Allow about 8 minutes for this part.

Seleci the alternative 4, B, C or D that best answers the question and, using ink, place an X in the
corresponding space in the table below.

4 5
(A) X A

(B) X

(D) X

(D) X

Rough work area
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PART B

There are 5 questions in this part. Attempt all questions.
Marks vary for each question.
Answer the questions in the spaces provided in this Part B Question and Answer Book.

Questio@ Marks)

Use the data below of crosses of Drosophila fruit fly showing the inheritance of eye colour.

I
Data D Red-eyed !Mlh-cy-d 3 P1
Cross Parents Offspring é é |
Parent 1 (P1)] red-eyed female x F1 183 red-eyed females
white-eyed male 178 red—e;ed males 99 \ / T -
Fillal 1 (F1) | red-eyed female x |F2 204 red-eyed females e
red-eyed male (both 98 red-eyed males
offspring from P1 cross) 105 white-eyed males é é
g
S-’ned-eyed ? llnd—eyed Md-md & Whiteeyed & F2
a) 2 Marks

Is eye colour inherited according to Mendelian ratios? Explain how eye colour is inherited.

Mamdels uedd g .. simadas:. 12505 g 0 red O v Lo ofrs WA | Al
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2 Gl aet |t
b) 9 2 Marks
; ; /
Reossiess i, A Blio v codds.
B ot ?F.ff’.x.? ..... w%if,x" (D) f = ¥ ”";f“*"";)
R S R Xl ¥ et
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e P 5 S
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¢)  Under what conditions might a white-eyed female be produced? 2 Marks
Explain using a punnett square. real - Ja .
R 7 :t

Questiun@ (4 Marks)

The diagram shows a cell containing three pairs of chromosomes just prior to a meiotic division.
E
B & %%

a) Draw diagrams of all possible gametes including the chromosomes and the 2 Marks
“letters” present in that gamete.

E
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b
3
3

//é F p E “\

A N

| marke

le\mw\03wwjh'1df‘ bg _SS;M%(L ;'!‘mneu:[i
= defleret @S

| moHe
L"|~ dl).'.f'f-rr b Lo
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b) '
Using the example of this cell, distinguish between

(i) allele and gene fcoe o 3 gEnkS fabetld rmAs cod 1 Mark

hes i

.(.\Q?.‘.‘@...I.:.::-.;:.’...‘s:é A cades, f.-e:;.?.f’.’f;/.-'t,«f: éf.i);f,aé.-,ug St ..Eif}ge.e?f.'c.q . conpotied

(ii) homozygous and heterozygous genotypes 1 Mark
Bowegutests. o bolh atlelis The, Same g GG ...,

....... R R R R R
Vil

elewmggpecs. . ot atlelin detlers: . 2n B, G

....................................................................

Questio{?: | (6 Marks)

(a)  Diagrams of three embryos are shown.

S5

Vertebrate embryos

(i) Suggest a reason why the above embryos would be similar. 1 Mark

....................................................................................

(ii))  Besides comparative embryology, outline two other sets of evidence that backs up
the Darwin-Wallace Theory of Evolution. Choose the first piece of evidence
available to 19" Century biologists and the second piece of evidence of modem
scientific evidence (within the last 30 years). 2 Marks

/
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(b) The concept of evolution from the beginning has created debate. Assess some 3 marks ¢
of the social and political influences on the development of the vafious theories
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(a) Is the left-handed phenotype in the above family tree shaded or clear? 1 mark
clear.
(b)  Ifindividual 3 has children to a man with NO pedigree history of left- 1 mark

handedness, Jusngk what is the probability that any of their children will
display the left-handed trait?  (Show all working)
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Question 5 ) (7 Marks)
-
(a)  The following statement appears as a section heading in the new HSC Biology Syllabus:

v
f

<

“Current reproductive technologies and genetic engineering havce the | 2 2 L @da:ks
potential to alter the path of evolution™ = ot
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(b)  Transgenic species are common place today. Name one transgenic species and outline some
@ of the benefits of using this species. 3 Marks
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End of Paper
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