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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

i

2,

10.

11.

Answer ALL the questions.
Write ALL the answers in the ANSWER BOOK.
Start the answers to EACH question at the top of a NEW page.

Number the answers correctly according to the numbering system used in this
question paper.

Present your answers according to the instructions of each question.
Make ALL drawings in pencil and label them in blue or black ink.

Draw diagrams, tables or flow charts only when asked to do so.

The diagrams in this question paper are NOT necessarily drawn to scale.
Do NOT use graph paper.

You must use a non-programmable calculator, protractor and a compass,
where necessary.

Write neatly and legibly.
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SECTION A
QUESTION 1
1.1 Various options are provided as possible answers to the following questions.

Choose the correct answer and write only the letter (A to D) next to the
question number (1.1.1 to 1.1.10) in your ANSWER BOOK, for example

1.1.11 D.

1.1.1 Which ONE of the following represents molecules that make up a
single nucleotide?

OO wW>

Phosphate, sugar and a nitrogenous base
Sugar, protein and phosphate
Nitrogenous base, phospholipid and sugar
Adenine, sugar and a nitrogenous base

1.1.2 The wings of a bat and the human arm are examples of ...

O w>

vestigial structures.
homologous structures.
different ancestory.
hindlimbs.

1.1.3 Scientists recovered the body of a woolly mammoth from the frozen
soil of Siberia. The DNA sequence of the woolly mammoth was very
similar to the DNA sequence of the African elephant.

Which ONE of the following is a possible conclusion from this data?

A
B
C

D

The woolly mammoth and the African elephant have a common
ancestor

The woolly mammoth is not related to the African elephant

The woolly mammoth has the same number of chromosomes
as the African elephant

The woolly mammoth and the African elephant should be
classified as the same species

1.1.4 Which ONE of the following refers to the current-day distribution of
species in the world?

OO w>
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Biochemistry
Biogeography
Palaeontology
Archaeology
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1.1.5 When two parents which are both heterozygous for a trait are
crossed, what are the chances of them having an offspring that is
heterozygous for the same trait?

A 100%
B 75%
C 50%
D 25%

1.1.6 The diagram below shows the results of a particular procedure.

DNA from DNA from suspects
crime scene Mo Joe Tom
]
st
TR

The procedure shown above is called ...

A genetic modification.
B DNA replication.

C  DNA profiling.

D  cloning.

1.1.7 The nitrogenous base sequence below represents a small portion of
a nucleic acid molecule:

AGCUCGUU
From this data it is reasonable to conclude that ...

A this portion of nucleic acid will code for a chain of eight amino
acids.

B  the sequence given will be complementary to the sequence
CTCGTGCTontRNA.

C the nucleic acid shown contains the sugar ribose.

D  the nucleic acid shown is DNA.
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1.1.8 Study the phylogenetic tree below.

Which ONE of the following is a reasonable conclusion based on the
phylogenetic tree?

A 1 and 2 belong to the same species

B 3 is more closely related to 4 than to 5

C 1 and 5 do not have a common ancestor

D  The DNA of 1 will be more similar to 4 than to 2

1.1.9 Below is a list of steps involved in DNA replication.

(i)  The two strands separate

(i) Free nucleotides from the nucleoplasm come to pair with their
complementary bases on the template strands

(i) Weak hydrogen bonds break

(iv) Two identical molecules are formed

Which ONE of the combinations below is the correct sequence of
these events?

A (i), (iv), (i) and (i)
B (iii), (iv), (i) and (i)
C  (iii), (i), (i) and (iv)
D (iii), (i), (i) and (iv)

Copyright reserved Please Turn Over



Life Sciences/P2 NSC KZN Preparatory Examination 2018

1.1.10 The pedigree diagram below shows the pattern of inheritance of a
certain genetic disorder controlled by a recessive allele. The
dominant allele is represented by N and the recessive allele by n.

O

#

KEY: Male without - Male with disorder
disorder

Female without Female with
disorder disorder

The genotypes of the father and the mother respectively are ...

A NN and nn.
B Nn and Nn.
C nnandnn.
D Nn and nn.

(10x2)  (20)
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1.2 Give the correct biological term for each of the following descriptions.
Write only the term next to the question number (1.2.1 to 1.2.10) in the
ANSWER BOOK.

1.2 An allele that influences the phenotype whether in a homozygous
or heterozygous combination

1.2.2 The type of dominance where a black cow and a white bull
produces a grey calf

1.2.3 A genetic cross involving two different characteristics

1.2.4 Three consecutive nitrogenous bases of a tRNA molecule

1.2.5 The condition of having protruding jaws

1.2.6 The type of chromosomes which determine the sex of a child

1.2.7F An explanation for something that has been observed in nature and
which can be supported by facts, laws and tested hypotheses

1.2.8 The physical and/or functional expression of a gene

1.2.8 The type of variation that produces distinct phenotypes without a
range of intermediate phenotypes

1.2.10 Individuals of the same species living together at the same time
and capable of interbreeding

(10x1)  (10)
1.3 Indicate whether each of the descriptions in COLUMN [ applies to A ONLY, B

ONLY, BOTH A AND B or NONE of the items in COLUMN II. Write A only, B
only, both A and B or none next to the question number (1.3.1 to 1.3.5) in
the ANSWER BOOK.

COLUMN I COLUMN li
1.3.1 Genotype of blood group A A: fil’;
B: 1M
108 Cytokinesis takes place A:  Telophase |
B: Telophase Il
1.3.3 Inheritance of colour blindness | A:  Non-disjunction
B:  Sex-linked inheritance
1.34 Example of a fossil of A:  Little foot
A. africanus B: Mrs Ples
1.3.5 Used in paternity testing A:  Blood grouping
B: DNA profiling
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1.4 The diagram below shows a phase in meiosis.

1.4.1
1.4.2
1.4.3

1.4.4

1.4.5

1.4.6

Copyright reserved
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Identify the phase of meiosis represented in the diagram.
Provide ONE visible reason for your answer to Question 1.4.1.
Provide labels for A, B, C and D.

Name the mechanism that led to the difference in appearance of
chromosomes 1 and 2.

State the significance of the mechanism named in Question 1.4.4.

State TWO places in a plant where meiosis will take place.

TOTAL SECTION A:
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SECTION B
QUESTION 2
2.1 DNA undergoes replication before meiosis.

211 Describe DNA replication.

2.1.2 State TWO ways in which DNA replication is important.
2.2 The diagram below represents stages of protein synthesis.

)‘ Ribosome
\ /‘JE_FUUGUIAAA/
1}""
2.2.1 Identify molecule 2.
2.2.2 If strand 1 was a template strand for protein synthesis, write down
the corresponding anti-codons from top to bottom.
223 Name and describe the stage of protein synthesis that occurs at

Copyright reserved

the ribosome.
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2.3 A group of Grade 12 learners in a school were asked to conduct a survey to
determine whether right handedness or left handedness is more common
amongst learners in the FET phase.

Handedness is the dominance of one hand over the other.
As part of planning, the learners did the following:

- Asked permission from the principal
- Collected recording material
- Decided on the recording method

The results of the investigation are shown in the table below.

Handedness
Right handedness Left handedness
Gender BOYS | GIRLS BOYS GIRLS
Number ofl 420 160 80 40
learners
2.3.1 State any other TWO planning steps for this investigation. (2)
2.3:2 State a conclusion for this investigation. (2)
2.8.3 Draw a bar graph to represent the information in the table. (6)
(10)
2.4 In rabbits, long ears is controlled by a dominant allele (E) and short ears is
controlled by a recessive allele (e).
Short fur is controlled by a dominant allele (T) and long fur is controlled by a
recessive allele (t).
A breeder crossed rabbit A with short ears and heterozygous for short fur with
rabbit B which was heterozygous for both long ears and short fur.
The phenotypic ratio was:
3 long ears and short fur
1 long ears and long fur
3 short ears and short fur
1 short ears and long fur
241 Write down the genotype of rabbit B. (2)
2.4.2 Write down all the possible genotypes of the gametes produced by
rabbit A. (2)

24.3 If 25 offspring were produced, how many rabbits are likely to have
short ears with short fur amongst the offspring? Show ALL working. (2)
(6)
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2.5 A female who is not colour blind but who has one allele for colour blindness
marries a male who is not colour blind.

Use a genetic cross to show all possible genotypes and phenotypes of their

children. Use the alleles N for normal and n for colour-blindness. (6)
[40]
QUESTION 3
3.1 The graph below shows the speed at which evolution occurs in a species of
butterfly.
=
2 B
3 A X
[=]
-
- (_l_\
) e

3.1.1 Explain the trend in evolution represented by:

(a) Phase A (2)

(b) Phase B (2)
3.1.2 In view of the trend represented by A and B, what type of evolution

is represented by the graph? (1)
303 Explain why the chances of speciation are great during phase B. (2)
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3.2
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A species of bacterium had two strains, Strain 1 and Strain 2. A patient,
infected by this bacterium, was treated with an antibiotic that was taken daily

for 5 weeks.

To determine the effectiveness of the antibiotic, the investigator monitored the
patient by measuring the number of each bacterial strain present in the blood

samples on a weekly basis.

The graph below represents the results obtained.

Number of bacteria per cm? of blood over five weeks
------ Strein1 = Strain 2
1000
8 900
S 800
S 200 >
t !
g 500 i
£ 400 =
2 200 ey
5 10 s RN
.é 0 \
3 0 1 2 3 4 5
Time (weeks)
3.2.1  What was the:
(a)  Highest number of strain 2 bacteria recorded for the patient (1)
(b)  Number of strain 1 bacteria at the end of 3 weeks (1)
3.2.2 Explain the trend for strain 1 in the first week. (2)
3.2.3 Use your knowledge of natural selection to explain the trends shown by
both strains after the first 2 weeks? (6)
3.2.4 State THREE factors that the investigator could have kept constant in
this investigation. (3)
(13)
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3.3 Genetic modification is sometimes used to develop crop plants that are
herbicide resistant.
S 1 Describe the steps involved in genetic modification.
3.3.2 Explain ONE advantage for a farmer to have herbicide-resistant
crops.
3.9.9 State TWO advantages of genetic modification in crop production
other than for the development of herbicide-resistant crops.
3.4 The trend in human evolution has been towards bipedalism.
3.4.1 List THREE structural features of Homo sapiens that are
characteristic of bipedalism.
3.4.2 List THREE similarities between the forelimb of the human and the
African ape.
3.4.3 Explain why a well-developed brow-ridge in the skull is generally
associated with an organism that feeds on hard, raw food.
35 Describe TWO lines of evidence used to support the “Out of Africa”
hypothesis.
TOTAL SECTION B:
SECTION C
QUESTION 4

Describe how Lamarck would have explained the evolution of flightless birds. Also
describe how a population of flightless birds may undergo speciation through
geographic isolation and the way in which any THREE reproductive isolating
mechanisms may keep the new species separate.

Content:
Synthesis:

NOTE: NO marks will be awarded for answers in the form of flow charts, tables or

diagrams.
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TOTAL SECTION C:
GRAND TOTAL:

(2)
(8)

(3)

(2)
(8)

(4)
[40]

80

(17)

(3)
(20)

20
150






pansasal ybuAdon

‘uoides e arey 1snw (018 'sajqe) ‘sydelB ‘sweibeip) suoneasny|l |y
uondeny /|

"Aem jualapyip e ul paje}s aq ABW YDIYM JOMSUE UR JO aSUDS 3} 0} 9AIISUSS g  'O|

"Alsjesedss syun 10) S3JELW 31RI0|E (1M WNPUBIOWS “SHIEW 350 [IM SBjepipues
sjuswainseaw ul uaalb jou ale spun | ‘gL

‘1Ipalo jou oQg
(es1an 2214 pue) uanlb si aweu ay) Ajuo Inq ‘1oy payse si1aaya| sy Ajuo HnoorL

‘Bunsaw uoissnosip owaw jeuoeu ay) je paidesde sem )l papiacid "1deooy
ABojoulwia) ul usalb aue saweu uowwWod )| €|

“IX2JU0D JO IN0 S| ) Y1 1O
$82UBIDE &)1 Ul as|s Buiylawos ueaw jou seop ) papiroid Jemsue ay) 1deooe ‘alqesiubooal §|
siold Buyjjedsg ‘7|

1deooe 1ou oQg
Bulueaw papuajur ay) sabueys pasn abenbue| ) ‘||

‘8|qeijdaooe
s1 11 ‘usAlb s saquinu Buoim sy Ing ‘suonsanb jo souanbes 198103 By} Ul S)Y JBMSUE 4
Buuaqunu Buoipy QL

1991100 J1 JIBMSUR BU) JO 158l 8Y) IO Ing
‘uonelasiqqe pasiuBossiun ayy 1IP8Id 10U Op ‘PAUYSP 10U J| IBMSUE Ul pauyap s Ji 1dacoy
suonelasiqqe pasiuboosal-uoN g

‘Npalo swnsa. ‘ulebe 1091103 aW00aq SHUI| pue souanbas §| ‘Npalo
10U 0P 103.1102U BJE SHUI| pue 8ouBNbas SIBUAA "JIPaID JOBLI00 I8 $YUI| PUE 30UBNbas aJaupL

9SUIS IYEW JOU Op SHUI| pue pajppnw sl asuanbes y g
"SHIBLU @S0 [|IM S3)RpIpUBD

suondiiosap jo peajsul usalb ale speys mop g )
‘SHIBW 9SO| ||IM SBIEPIPURD

painbai aie suondiuosap uaym suoljejouue yum uanb ale swesbelp gy g

‘Buneinge; jou oy syJeW 3S0| (1M SS)EPIPUED)
uanalb ase sydesbesed jnq ‘pasinbau s| uonenge; | G

"JBD|D B1R SSNUR|IWIS/SSOUAIDYIP du) I 1daooy
uaalb aie suonduasap Ing ‘o) payse aie suosedwos g ¥

Yed JueAs[al Byl IpsID pue |8 peay
painnbai si i jo ped e Ajuo uaym uaalb s| ssasoad sjoym §| H 5

JOBII00UIN0BII00 BUE SIS IO ||B JBYIBYM 4O 9ANDadSaL B3IY) ISl BU) HE
uaAIb aie aAly pue padinbal ase suoseal aaly) ‘ojdwexa 10}y Z

‘uibiew puey
AyBl sy Ul xewl, pue sul ANem e nd pue psyoeal SI SYIEW WNWIXEW uaym Buppew doyg
uaAlf S1 pajedo||e SYIEW UBY} UCIIEWIOMUI BJow §| |

S3IDNIIDS JIT ONIMYVIN OL a31Lv 13 S3TdIDNINL

WNpUBIOWAPN — D8N
810z uoneuiwexy Aojeiedald NZ) z 2d/S80URIDG By

J2A0 UIN) BSE3|d pansasal ybukdon

‘'safed | jo s)SISu0d wWnpueiowsaw syl

0SL SMUVIN

ﬁ ¢l 3avdo w

J1vII411H3D HOINTS

TVNOILVN

®
|

8102 ¥3dN31d3S - NNANVHOWIN VNI

NOILYNIANVYX3 AHOLVvYVd3Idd mm

¢d S3ON3IDS 341N ._

Ll

*

uoneonp3 jo juswiledaq jejeN-niNZemy

uoneonp3y




(01)
(9)

(8)
(2)

JBA0 UINy 9sEd|d

A ASiBUlES| pApUBRY 8| UBY) papuey 1ybi siow sie aisy |

;_cooaiﬂzm.:{m%
~uonebisaaul 3y} 1oNpuU0d 0} BWI} PUE B)EP BY} U0 2P0 -
APasn aq 0} 8NUSA BY) UO aplasq -

AUONEWIOJUI 8Y) 129(|02 0} POYIAW 8y} uo apiasq -

+9z1s a|dwes ay) uo apigeg -

+sjuedioed woly uoissjwiad 1o) ysy -

layjo G Aue + Alosndwod |

AuBloud oij10ads B wioj 0} -

~spuoq apudad Aq Jeyieboy pauiol ale spice oulwy -
A8wosoqu ey 0} -

APIoE Oulwe paJsinbai syl sbuug -

ASuUopoo-nue Auejuawa|dwon s) YIm YNS) -
AYNHW ay) uo suopod ayj o} Buipiosoy -
_Auone|suel|

AYVYY - AN2N - ANDD

AN

(Aluo oML ¥s113 Y3 yae )

~8l1e2 Jaybnep 1sBuowe A|lenba paleys si YN 184} insus o]
AWNQ [eanuap! saey s|1e0 Jejybnep jeyy ainsus o

Auy ~59WAZUS Ag pa||0J1uod 1 ssaooud siy|
APAUWLIOL 8l $8|NJ8JOW YN |BD1IUSP! OM |

-0 pue |-y / ~Buuied saseq usBouu Argjuswaidwos ypm
ASPUBIIS |[ENPIAIPUL 8U) O] Y2B)e S8p1jos|onu 8314
+8je|dwa) B SBe sanIas pues)s Yoeg

sdizun a|naajow

Uy ~¥ealq SpuellS oM} Byl ueamlaq spuoq uaboipAy yesp
ASpUIMUN 3N23jow YN YL

wnpuelowsay — OSN
810z uoneuiwex3 Aiolesedald NZY v

pansasal Jybuidoy

0s
(o)
(z)
(1)
— (1)
()
B €z
(1)
(1)
(o1}
LoE (01)
ger
Erars zT
ZliE
(0z)
1'Le L'z
Z NOILS3ND
g NOILD3S

Zd/saouaig 3y

J9A0 WIN] 8sed|d

‘¥ NOILD3S TV10L

(Aluo oML LSHId 243 Hel)
anao [ ~Aenp -

slsyuy -
,uonenea 2nsuab inoge sbuug
Alano Buissoin

£8l0ua) — g
pealyy ~a1ql ajpudg — O
AplewoIyD — g
ABUBIQUIBW |00 —

(Aluo INO LSHId 2u3 Hew)
‘sgjod aysoddo sy) oy ~uede Buirow aie sawosowolyD

| eseydeuy

2Xs§ # +8 PUB ¥ Uiog
Aluo g/ » g pue v yiog
»~Auo g

A48 pue y yjog

» +huo

~uonendod

UoNBLIBA ASNONUIUCISI(]

radAouayy

~Rioay |

ASBLLI0SOUOL)

snoyjeuboudy ~wsiyeubold

_AUOPO2-Huy

SS0U2 ~pUgAYIg

82UBUIWIOP +8)8|dWodU|

AlUBUIWIOQJ

(zxoL) PR:|
s+ 0
»,9
A D
Ap D
£40
+, 4
AN
» 8
rAY

wnpueioWwapy — 98N

910z uoneuiwexy Alojeiedaid NZX )

pantasal ybukdoy

9Pl

Syl

vyl

€Yl

A

Lyl

Sel
rel
£t
cel
L'EL
aLel

o}
i
.

T B 0 MU0 O Fem
NN NN NN
e

e et L e S

= Bl = 00010000 v
B i i

¥l

o

[

Ll

L NOLLSAND
¥ NOILD3S

Zd4/S90UBIng By



13A0 UIN} BSE2|4 pansasal 1ybuidon J8A0 UIN) asBA|d panissal Jybuidop

s5aupapueH sseupepuel
oy i
§ = -
ar & =
- 3
o ot m m
lov] g -
Au a9 i 1 o
L - 3 "3
i i 2
1 3 e £
~UONESI|IL3) PUE SISOIS| 7
re i
~t4 pue g o w4 s
” m_mE siapual u30q o s1auipal pApURY 1LBU PUR Y3 0 1AQUINN S R R R e
pul|g-Inoj0d | pue JjBW |EWIOU | 'S8[ewW?) [Bwiou g

(edfouab 10a1100) A ‘pajdaooe aq os|e Aew sydelb Buimoljoy ay |
(se12web 10a1100) A (oL
AuX ApX A adAjouayd Ly {(9)
XX XX N Al108.1100 panojd SIeq f Iy 7
uX X salewes) uonesjiue+ A281100 panold sieq ¢ 01 | 0|
Apoausoo panojd sieq oN 0 ydeJB auy Jo Bumelq
SISOl L SIXB-A PUE SIXE-X 10} 90| 1991100
A AKX < XX adAjoussy L SIXe-A PUB S|XE-X 10} D|EDS 129100
alew |ewuo L L ydeJb sy jo uondey/spi
29 I N 2 JEW} [EWION adAjouayd d L (1oejuo2 uijou sieq) ydelb jo adA) jpauon
O uolED0||B YIB N CTE )
g Auy ydeib ay) Jo; UONEIO|E B
~uonesl|iue) pue sisols|y
~t4puetg
seWwW  8jEWYY aew  s|ewsy ssaupapuey
A PUIg-INO|GD  |BWOU  [BLUIOU  [BLWIOU adAjousyd hug £
AAX XX AX XX adfjouen ‘4 0oz
Lot E
-
F ook M
uonesiia- “ il
A A WX x X X sej1sleD)/O) g2 ‘ MN g
N uk N o 3
SISoispy pEOULY I . b oozt m
A \rZX * chX mn;“OCm.mu papuey w2 8 o Fort @
~ BJEW |BEWION x (BB} [BWION adAlouayy ‘d [oit “Aay — booat
[ L s
(9) p
s1qqed = 2 o
(2) Mqael« 6 = 492X+ eyg s18pusB W0g Jof siaules| papuey WL PUE 13| JO JBqWNN
() rlepuesld  ZHT
@ 5 o :
PR ICE L'¥e ve £€2T
WnpUBIOWs — DSN WNPUBIOWBW — DSN

210g uoneuiwexy Alojeledald NZX g Zd/sa0ud10g 8y §10Z uoneujwexy Alojesedaid NZM G Zd/sa0uaiog 31



[ov]
r)

(8)
(2)

(¥)

12A0 UIN} 3SB3|d pamasal yybuidon

(Kluo oML Isiy sy V_L.“.._g‘.;
(g x 1) Auy ABOUIY Ul PUNO) S19M
m.r.m...a_m_m. OWOH/ ~8MNj3818 OWOH O S|ISs0Oj I1saplo ay ] -
HO
AAIUO BOLYY Ul PUNO) UDDQ BABY -
syiqey owoH/shosyidoelsny/ Asnosypdipy JO S|Issoq -

anNv
ABILY Ul
paAll 18U} JOJS8OUE B|BLUS) B WO PBAJOAS SUBLUNY UIBPOLU [[B 1Y) SMOYS -
AYNQ [BPUOYDC)W 8Y) UO SUOHEINW JO SISAlBUB 9] - S'e

g fuy
sajosnwlf ~smef abie| ayy jo uonoe ayy woyy abewep Juasaud 0] -
AliNys au) suayibuans abpu moig syl -  €F¢

(Aluo 334HL 1514 3y) fm___s
SME[D JO pea)sul s|ieu/ ~sdn-lsbuly sieg
+siabuy any -
Asquinyy aigesoddp -
AMOQIS BY jB UONBIOY -
e saddn Buo -
Asuue bupejol Aj@al4 - Zpe

(Aluo I3UHL 1541 BU3 HaeW)

rauds padeys-g uy -

~sined Woys pue peoiq y -
AuNuBeUW USWEIO) PIEMIO) BIOW Y - L'¥'E e

(Aluo oL 35114 2U3 Hie)
~syonpoud jueld jo aji| jjous aseaiou| -
~s1ny jo Buluadu ayy soy swn ayy abueyn -
~ plalA doio esealou| -
s}sad/asesasip
AYBnoupy ~suonipuos asiaApe o) Juessisal ale jey) sdoio aonpoly - £ee

(Ajuo INO 15413 3y} Y1)
~Pajosye aqjou |im jueid doo ayy -
ASpaem ||y 0} pal|dde ale sapioigiay uayps - 2ee

aoue)sisal
BpIDIgIaY / ASONSUBIORIBYD PAUISSP 8Y) SAB|dSIp Uyl yoiym -
jueld douof ~wisiueflo Jayjoue cjul pauasul usyy sty -
wsiuebio Jouop B WOl +pajoBAXS SI)| -
APpaynuspl st susb Juelsisal apiigiay jaush passeq - l'ee £

wnpueIowsy — JSN
8107 uoneuiwex3 Alolesedald NZY g Zd/s8ouaiog gy

(g1}
(€)

(9)

(2)

J9A0 WIN} 8583

¢ Auy
(Ajuo IIYHL 1544 aYs v_a_._s
Asonoignue Bupye) Jo poylsw awes
Apajdwes poo|q JO JUNOWE BWES -
ASJuswWaINsSEaw ay] oye) jsnw uosiad swesg -
~Aep a2yl Jo swi) swWes ay)] je uayk)] aq Ishw sajdwes -
AP8sn ag jshw juswnysul swes -

g Auy
suonelsausb
juanbasqgns ul ~eU3)0EQg | UlE)S Jo Jaquinu ay} Buiseslioul snyy -
ABundsyo 118y 0] esue)sisal Joj s8|9||E 8y} ssed 0] -
_Apaonpoudal pue -
APAAIAINS 2102184} pue -
Jl0IGNUE 38U} O} AJUBIS|SSI SEM | UG -
PojBUILIS 810)8I8Y) BlOM pUB -
JN0IqHUE 3Y) 0} +JUB)SISAI JOU SBM T Ulellg -
Auonelea jo [eap jealli e pamoys uone|ndod jeusioeqg 8y -

AsonoIquue Ag paAoisep/pal|y alem Asy) souis -
Apasesioap BUSIOEG JO Jagquinu By -

pooiq jo ;wo 1ad ~00¢  (a)

poojq jo .wo Jad ~005  (8)

_~uonendod

leuiblio ay) yum aonposdal Jouues uojeindod mau sy Jnsal e sy -
uonendod jeuibuo

ay} woyy Aealb Asea suoijeindod mauy ~1no20 sebueyo pidey -

Awnuglinba psjenjoung

Aluswiuodiaug 8y Ul suonipuos Buibueyo oy anp -
uonn|oAa
paseasoul/ ~awy jo pouad Woys e ul Ajpides abBueyd swsiuebio -

(q)

AJUBWIUCIIAUD B|QE)S O} 8NP -
uolJN|oAa ou/ ~awl} Jo pouad Buo| e 10) abueyo jou op swsiuebig -

(e)

wnpueJowa — O8N
810z uoneujwex3y Aojeiedald NZM i

pansasal wybukdon

vee

£CE

[AA>

L'¢e ¢t

LLE LE
€ NOILS3IND

Zd/seousiog ay



0st

J9A0 UIN) 3sE3|d

FIVLOL ANVHO

02 :DJ NOIL23S TVIOL

pansesal ybuAdon

jew |

9/t = sWisiueyoaw
Bunejosi aaponpoldey -
9/f = uoneadg -
| GIE = Wsiyolewe] -

sew |
JauuBWw
jequanbas pue [eoiBo|
e uj usAlb g1 wsiueyssw
Bunejosi aanonpoadas -
pue uoneads -

MIew |

“‘PapN|oul UCHBULIOU| JUBAB|RLI ON
uanib 1 swsiueysaw

Bunejos) sajonposdas -

pue uoneads -

PaUIEIqO aq IsnW ‘wsiyosewe - wsoBWe] -
syew Buimolioy ay) 1ses| 1y 10 ucleue|dxa syl 0} JUBAS[3J UOHELIOMI AlUQ
|Ie1ap JuaoIyNns Ui Aessa ayy Aq 80uanbas 10ays-asned EGEET
pasinbai s)0adse ||e pasamsuy /leBo| e ul pabuele seap| | o} jueas|al s papiaoid uopewIoI ||y
aAlsuayaidwo) asuanbas |e31607 adueAsjay

g0z uoneulwex3 Aioeiedald NZY

AVSS3 JHL 40 NOILV.LNIS3dd IHL ONISSISSY

WNpUBIoWaly — DSN
oL

Zd4/S80UBIag 9y

(02)

(21)

J9A0 uIn) ases|d pamsasal JybuAdon

's1sayjuAg
BUE) Ve%g]
(z x €} Auy
~uonesauab jxau ayy Buonpoud jo ajgedeo jou ale jeyy -
sonpoudal sejoads om) uaum spasnpold aq Aew Buudsyo sjuaju -

suebio
aAnonpoldal Jo AjljIqIIedwodul/ A19GWINU SUICSOWOIYD Ul 92USIaYIp B JO YNSal e se -
asny o] |le) savads jualayip ay) Jo sejaweb; ~uones|iJa) JO UoUaAald -

~s5810ads Jayjo ay) woyy jeuped Bujew e joeiR 0] 9|gE 99 JoU ||IM SB10ads auQ -
inolaeyaq diysunos
3y} ul sauatayip ybIs B Jo Jnsal e se/ Aunoia_yaq diysuneo oyoads-sspadg -

10U SI 18410 8L} 3Al0e Ajpanonpoldal si sapads auo uaym usyy -
suoseas
sieyip Buunp paaiq saivads om) uaym/ ~Jeak ay) Jo sewi Jussayip 1e Buipsalg -

(d) swsjueyosaw Buiyejos| aajonpoiday

9 Auy
~53129ds Jualayip swodaq aney Asy) Bulueaw -
184j0 yoea yjm aonpoidalf »paalqsalul 0) a|ge aq Jou pjnom Aayy -
~uiebe xjw o) alam suonendod-gns sy} Jl usAs -
~Aleoidfiousyd pue AleoidAjousB -
18410 Yoea Wolj Jualaylp swedaq uoleindod yoes jo sjenpialpul ay) pue -
uone|ndod yoea Ul sAjjuspuadapul Uo}0a|as [zinjeu Juamiapun Aay] -
ASUONIPUOD |BJUBWIUOIIAUS Jualaylp 0} pasodxse sem uonendod yoeg -
~suoneindod-qns sy} usamiag moj} sual ou sem a9yl -
Jalieq jeolydesboab e Aq ~pelesedas swedaq uonendod |eulbuc ayy -

(s) uoneroadg
g Auy
ARl 01 a|geun uiog alam oym -
~Buudsyo ayy Ag palayul sem ysiym -
Al oy Alige nieyy Buiso) wiayy vy Bunnsal ; ~azis Buim ul asealoap e Buisnes -
ss9| sBuim 118} pasn/ ~usyo Al jou pip Asyy -
_AJUSLULOIIAUS S)eIpaLUILLI JIBU) Ul S82IN0SA JO 8oUBpUNge 0} ang -
A} PINOD spuiq [eN1Sa0UR By -

(1) wsiyoiewe
¥ NOILS3IND

3 NOILDO3S

WNPUBICWa — JSN

210z uoneuwexy Aojeiedaid NZY 6 Zd/saouaing ajn






