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1. Alist of funciions in cells Is fisled below. Maich the funclions with the struclures
stated in the table.

@
(i
(i)

{iv) a selectively permeable ouler layert
{v} the centre of protein synthesis

where carbon dioxide is reduced to carbohydrale
where glucose is oxidized and energy is released
a fully permeable ouler layer

{i)

(i) (i} (iv) (V)
A. | mitochondrion chloroplast cell cell wall nucleus
_membrane
B. ribosome mitochondnon cefl cell wall nucleus
membrane
C. chiproplast ribosome cell wall cell mitochondrion
membrang
D, chioroplast | mitochondrion | ceif walf cell ribosome
membrang

2. Which of these acllvitles cannot be performed by an erylhrocyle?

voE»

. retease of oxygen
. release of energy
. replication of DNA
uptake of glucose

3. Whal is the main disadvantage of a spherical cell doubling its diameter without
dividing?

A. The amount of food difiusing into the cell is increased.
B. The effectiveness of giffusion is reduced.
C. The nucleus is not able to fully control the celhslar activilies.
D. Thereis an increase in volume for stored food.
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4. |denticat pieces of potalo are placed in sucrose solutions of different
concentrations. Afler three hours, the mass of each potalo piece is measured.

Whnich graph shows the resuils of the experiment?

A s}
L '
mass of potalo mass of polalo
after three hoors/g after three houts/g
— /
sucrose concentration sutrose conceniralion
Farbitrary units Jabilrary units
C D
f ]
mass of potate |~ mass of polate
aiter thee hours/g after three hours/g
g
sucrose concenieation sucrose concendralion
Jarbitrary units farbilrary units
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5. An experiment measured the rafe at which plants take up magnasium ions from
solulion. Cne plant was given a peison that stops respiration. Another plant was
left as normal. The graph shows the results.

I plant left as nomal
rate of uplake
of magnesium N
iong
P~ plant given poison
f/’n V
0

concentration of magnesium
ions in the solution

How are magnesium ions being absorbed by the plants at points N and P?

N [
A. | aclive fransporl | aclive transpor
B. | sctive lransport diffusion
1 C.. diffusion aclive ransport
D. diffusion diffusion

6. Trypsinogen is added to a sample of protein in a tes! lube and incubated at
37°C for 25 minutes at pH 2. What substance(s) isfare left al the end of the
experiment?

A. protein anty

B. protein and polypeplide

C. protein and lipids

D, protein and monosaccharlde

BFGHS Preluminany: Exeroination 2014
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7. Aninvestigation of the activily of amylase was set up below, Discs of similar
sizes were removed from a potato and placed in two different solutions at 40°C.
Salution A contained boiled saliva while solution 8 contained saliva. Alevary
five minute intervals, a disc from each solutlon was remcved and placed in
ictine solution.

The resulis are shovm below.

A2 Raw potato + boilad saliva B: Raw polato + saliva

5 mins iSmins 20 mins d 15mins ) mins
= | L] | - ;,-“-n..‘

Syt e L
25 mins A5mins 40 mins 25mins  20mins  3Snins £0mins

e R T, e RS et
§ AR ) ' R <] | =1 |5 "
Ok o Ve e e
45 mins 55mins 80 mins A5mins  SOmins  SSmins 60 ming

Which of the following is the best explanation for the resulls obtained in set-up
A?

A. Boiled safiva took a fonger time to break down the starch.

B. The starch in the potato reacted with the boiled saliva to form a new
substance.

C. The polato might cantain some amylase, which was responsible for
digesting the starch.

D. The starch in the potato was decomposed by exposure to air afler 55
minutes.

8. Which of the following best describes the carbohydrates cellulose and sucrose?

It is a reducing ltisa It produces
sugar. polysaccharida. | monosaccharides
upon complete
hydrolysis.
A. | celfuiose v v X
sucrpse v v X
B. { cellulose X v v
sucrose v X o
C. | cellulose v v v
sucrose X X X
D. | cellulose X v v
sucrose X X v

BPGRS Preliminary Examination 2015
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8. A green leaf is picked al time 0700h and immediately placed in a sealed test-
tube containing hydrogen carbonale indicalor solution. The fube is kept near a
window for 24 hours. The table shows how the indicator changes in colour.

amount of carbon dicxide
comgpared lo average
almospeharic concenlration

colour

pusple fess than normal
_| .- hydrogen carbonate red fiormal
: ingicalor . yellow more than normal

Which colour wiil the hydrogen carbonate indicator be 2t times 1200h and

2400h?
1200h { 2400h
A. | purple | yellow
B. red purple
C. | yeilow | purple
D, | yellow red

10.The graph shows the rate of pholosynthesis, of a plant with increasing light
intensities al two different carbon dioxide concentrations. The temperature is
kept constant.

rate of
photesynthesis

.06 %% catbon dloxids

= 0.03% corbon dioxide

light inlensity

Which of the following may be the limiting factors of photosynthesis at X, Y and

z2?
X Y z
A. | carbon dioxide fight intensity | carben dioxide
B. | carbon dioxide light intensity light intensity
C. light intensity | carbon dioxide | carbon dioxide
D. light intensity | carbon dioxide | light intensity

2PGHS Prlimieny Examination 2014
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11.Ditferenl features of various vascular bundie comgponents are listed beliow.

(i) presence of sieve plales

(i} presence of companion celis
(ii) absence of cross walls
{iv) hollcw lumen

\Which of lhe above are not adaptations for the maintenance of transpiralion
streams in planis?

A Tand il
B. iand i
C.ilandiv
D. iiiand iv

12.'The dlagram shows a Iransverse section of pait of a leaf.

—————= movement of walar

The arrows represent the movement of waler vapour.
which of the following correclly identifies the procasses involved?

T u )
diffusion diffusion O0SmMOSis
Giffusion | evaporation | lranspiration
osmosis | evaporation diffusion
osmosis | transpiration | evaporation

PRGNS Preliminuy Examination 1014
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13.Filness training increases the concentration of lactic acid thal runners can build
up ire their muscles before pain slops them from ronning.

\Wwhat Is a consequence of this increase?

A. Aergbic respiration in muscles can be more rapid.

B. Blood flow o the muscles is increased.

C. More anaercbic respiration can fake place in the muscles.
D. More energy is needed by the muscles.

14.1n the human respiratory system, which {eatures maintain the carbon dioxide
gradien{ between the alveoli and the oulside air?

{i} blood continually pumped lc the alvecli
(i) breathinginand out .

{iti) molst alveolar surfaces
(v} thin alveotar walls

. iandii
. tandiv
. i and i
. iil and v

ocoml

15.The diagram below represents the fiver and the assoclaled blood vessels X, Y
and Z. Arrange the following vessels in descending sugar concentrations,

to the [romthe

heart- - heart
smai
Inlasline

-

DOWP
NN <X

-

T alatia
NN

DPGILS Preliminary Examinuion 2014
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16. The diagram below shows lhe change of pressure in the feft ventricle and in the
aorla of 3 person during the beating of his heard,

Left ventricle Aorla

I
™o
——e
{
f
o

Relative pressure —~

i
¥
:
{

i f 1 1 {
0 02 04 06 0.8 I.D\ 1.2 14
Tirme (s)

Which of the following does not occur al time X?

A, The bicuspid valve is opened,

8. The alria are coniracting.

C. The ventricles are being filled vith blood,
D. The ventricles are forcing blood out,

17.The graph shows lhe changes in the amount of air in a person's fungs over a
period of 30 seconds.

v w X Y 2
TG b
sq’igl.i!i‘
RN RN
N O T A T

g (A A AN, Y AEA

vulumas—/W\Ng TR
fan SRR

29 1 b b '

[ D e ) L]

EEE NI A e

ProbEd s

g 1

0 a0

limols

Betwaen which time periods is the rate of brealhing fastest?

A VoW
B. WtoX
C. XtoY
D. Yol

BPGHS Proliminazy EBxaminenon 2014
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18.The bar graph below shows the rate of blood Nlow in four vatious parts of the
body when the body is In different stales of activity.

Y [ 1 V [ H SEI I LSRN A O DR R M
.100{ ! I t H LI S0 X 50 S A0 10 DO 00 DO 3 I Y 3
= P L b LR Y i
3 o SENEEN RN Key mE
2 R i1y : By :':
? 7 y I S at rest 1
5 1! ) L I 3 L]
) T T Tt i DS . E 1]
'8 T ! R NN M E’ NN - e hght xercise s
[ 4 b ¥ Pl )
S . 200 LT u
e E ] af 3t -
= N M} L] ] strenuous exercise ::
; = | i g () ] adn
o - £ 1 P i ]
= E LT oy i ) : T ; ]
- 2 =1 I, i : : : L
[8) : " T {_ T :
2 . Ly R MG
el 1005 I
—— 3.t I
Q 1 b
8 T3 4
I LN 1
= (i 1]
- 4 : an
0 11 A% an
1 2 3 4

Which of the following correctly represents blgod flow in the following organs?

small intesting | heard | pancreas
A, 1 4 2
B. 2 1 4
C. 4 1 3
D, 3 4 2

19.Which reaction(s) is calalyzed by carbonic anhydrase when red blood cells.
pass lhrough the lungs?

(I) CO2+ H0 HCO,
() HCO5 + H' > HaCOs
(iliy HCO4 > CO»+ HO
(V) HzCOs > H' + HCOy

Liand i
. Land i
. dand iv
. jil and iv

oqory

NPGHS Preliménary Examenation 2014
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20.A man, whose heart rate was 80 beals per minute, took tp vigorous training in
an allempt to become fitter. After 6 weeks, his hearl rate had dropped lo 68
beats per minule. Which of ihe following is the most likely explanation for this?

oOm P

. The blood vessels had enfarged thus alding blood flows.
. The hearl improves its capacity to pump more blood per minuie.

As he trained he lost weight, so there was less tissue to supply blood.

. His cellular respiration had become more eificlent so that the biood was

more oxygenated.

21.Sixty mung beans were grown in identical conditions. Ten plants were removed
from the sample and the averaye dry mass determined every two days and lhe
resulls were shown in the graph below.

Mass Ing

A
1
2 4=
(A 2
/ —//
e L
4 + ) 4 S
2 L H N 0

Time In days

Wwhich of the following graphs correclly represents

{i) \he change in dry mass, and
{iiy the reason for the change?

{) graph (i) reason
1 Photosynthesis exceeded respiration.,
2 A slight decrease in mass for the first {ew days

because food storage is used for respiration.

i Resniration exceeded photosynthesis.

oip| w»

2 A slight decrease in mass for the first few days
because leaves has nof developed.

YBPGHS Prebmisary Examinanon 2019
Biology 5158/0] Sec 4 Expiest
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22 Which of the foliowing is an example of excrefion?
A. release of adrenaline from the edrenal glands
B. release of sweat from the sweat glands

C. removal of carbon dioxide from the lungs
D. removal of faeces from the alimenlary canal

23, Samples of blood from the renal artery and the renal vein were analysed.

The blood in the renal arlery contains

A, less carbon dioxide and more urea than the renal vein
B. more carbon dioxide and less urea than the renal veln
C. less‘'oxygen and more urea than the renal vein
D). more oxygen and [ess urea than the renzl vein

24. The lollowing stalements describe parts P and Q of the nervous system.
Part P: Site where the cell bodles of the motor neurones gather logether.

Part Q: Site where axons of motor neurones are found.

Identify pars P and Q.
P Q
A, | ville mafter ventral root
B. | grey matter veniral root
C. | grey malter | dorsal rool ganglion
D, | while matler dorsal root

BPGHS Prelimingy Examinatinn 2014
Biology 5150201 Sec 4 Expresc
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25.The flow diagram sheows the pupil reflex.
2

Impulse passes along the
SANSOrY neurene

1 1
brighil light m—""—”ﬂ—-\\ CNS
) > .
u _ SYNapse

inCNS
5 \
circular musclos aro 4
teniraclng impulse passes aleng the
motor neurone

\Which of the following correclly names the receptor, central nervous system

(CNS) and effector?
receplor CNS effector
A. | nerve endings In lris musclies brain ciliary body
B. netve endings In comea spinal cord { iris muscles
C. nerve endings in relina spinal cord { ciliary body
D. nerve endings in retina brain iris ruscles

26. Which of The following statements besl describe the cones present in the
refina?

A, Cones are more sensitive {0 light than rods.

B. Cones contain visual purple which is bleached in bright tight.

C. Cones absorb different wavelenglhs of light, primacily red, blue and
green.

D. Cones are themoreceptors which are sensitive to fight.

27. Which of these statemenls describes control by negative feedback?

A. An Injury to bedy tissue aclivates platelels in the blood and these
activated platelels release chemicals which activale more platelels.

B. During the menstrual cycle, luteinising hormone stimulates the release of
oestrogen which in tum stimulates the release of more luleinising
hormone.

C. The anset of contractions during childbirth causes the release of a
hormone which stimulates further contraclions.

D. When blood pressure is high, nerve impuises from the brain cause the
blood vessels to dilale and blood pressure is reduced.

BPGHS Prehimirasy Exsmination 204
Bialogy SESDE See § Express
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28. Structures Gt to W are eflher endocrine glands or target organs in the body.
Which of the following incorrectly matches the endecrine gland to ils
associated target organ?

endocine gland | larget organ
A Q T
B R U
[& S R
D v W

29. The {follawing Invesligation was carried out using flower buds growing on three
planls on the same species.

Plant 1 = The anthers were carefully removed and the buds left cpen to
air,

Plani2' -» The anthers were lell untouched and a paper bag was tied:
tightly around each bud.

Plant3 -> The anthers were carefully removed and a paper bag was tied
tightly around each bud.

Althcugh alt fiowers later opened normally, only thoss on Plant 1 produced
seeds. Wha! does the result show about this species?

A, only cross-pollination can take place

B. only wind-pollination can take place

C. only insect-pollination can take place

D. bath self and cross-pollination can take place

.
BPOHS Prelirinary Examinzticn 2014
Diology 51580} See 3 Expresy
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30.A new life form is discavered. 1L has a genelic code much like those of
organisms on earth except (hat there are three different DNA bases inslead of
four, and the base sequences are lranslated as quadruplets (sets of four)
instead of triplets (sets of ihree). Hows many diiterent amino acids could be
accommodaled by fhis genetic code?

A9
B. 12
C. 64
D, 81

214 student obtained a sample of DNA. mRNA was transcribed from this DNA
and the two samples were subsequently purified. He then separated the two
strands of the DNA sample. The base composilions of each strand and that of
the mRNA were analysed.

The resulls of the anzlysis are shown in the feble below.

A} G c_ 1 X U
DNA
strond 1 19.1 260 310 239 0.0
DNA -
strand 2 24.2 30.8 53 183 0.0
rRNA 18.0 259 30.8 09 %3

Which of the following statemenls correctly show the relationship betvieen DNA
strand 1, DNA strand 2 and mRNA?

A. Strand 1 is the ceding slrand for mRNA synthesls.
B. Strand 2 is he ceding strand for mRNA synthesis.
C. mRNA is complementary to' DNA strand 1.

D. mRNA is the template for DNA synthesis.

32. A strand of DNA which codes for part of a polypeptide has the following base
sequence.

Start CAATCTGGTICTGGTTICTTCT End

Hydrolysls of the polypeptide (coded for by the base sequence above) yields
different amiro acids in the numbers as shown in the table below,

Amlino acld Symbot Number found In polypeptide
Valine Val 1
Praline Pro
Arginine Arg 4
[Turn over

BPGHS Picliminary Braminadon 2014
Biology SH3L0I Suc 4 Exprezs
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Which of the following correctly shows the sequence of amino acids in the
polypeptide?

A, Pro-Arg-Val-Asg-Pro-Arg-Arg
B. Val-Arg-Pro-Arg-Pro-Arg-Arg
C. Val-Arg-Pro-Arg-Pro-Arg-Val
B. Val-Pro-Arg-Pro-Arg-Pro-Pro

33.The diagram shows. bwo palrs of chromasomes in lhe nuclei of body cells of a
male and female animal,

¥ chiacsasames
/.

, X chiomosome
Y cniovoseme

/9

=~

Which of the following shows a combination of chromosames that cannot

possibly occur In a zygole formed from the gametes of the male and female
animal?

1N @

BPGHS Prefiminary Exanuention 2014
Brotogy $158/01 Sec 4 Express
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34. The diagram shows the chromosomes in a cell 21 the beginning of meiosis.

i

Which diagram shows the Iikely product of one division of the cell at end of
meiosis 17

A B
[
n

g “?; D
0 O
- = S

DEGHS Prelimisary Examinaton 2614
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35. Mammalian skin cells in tissue culture were supplied with a source of
radinaclive thymine.

Al which stage of lhe cell cycle will the radioaclive thymine he incorporated inio
the nuclei?

A.
B.
G.
D.

anaphase
inlerphase
meiaphase
prophase

36. Two phenotypes of a class of students were nieasured. The resulls obtained
were recorded in the graphs below.

Numrdar of students

.

Number of studanis

Y

Charnatier A Chaoracior B

Which of the following slatemenis is true?

A,
B.
C.
D

Character A is delermined by dominant alleles while character B is
determined by recessive alleles.

Characler A is not influenced by environmental faclors while character B
is.

Characler A is defermined by the additive effect of many pairs of alieles
while character B is determined by one or a few pairs of alleles.

..Ability to,roll.the longue is an example of character A while blood group

is an example of character B.

37.Which stalernent describes an example of artificlal selection?

A.
B.

c.

D,

It has been found thal some strains of bacleria produce antibiolics.
It is common practice to mate bulls with cows that produce the most
milk.

It is possible to control calerpiiiars on food crops by releasing small
wasps which fay thelr eggs In caterpillars and kil them.

Mosquitoes have developed strains that are resistanf to Inseclicides,

BPGHS Prebirminery Frarsination 2014
Biology STSM0I Sce & Express
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38.The diagram below shows the inheritance of phenyiketonuria (PKU}, a
condilion caused by a recessive allele rin tha family,

0 Q O ©
@ ®

Fey

O riomnal female allecled femzle
nomalmae afferied made

Which of the females ere ceriain 1o have the geriolype Rr?

A 1,7and 8

B. 1,9and 12
C. 7,9and 15
D. 9,12 and 15

39.The diagrarn shows how nutrients can be recycled in an aqualic environment,

Omganism 2

Orgenlm 3

inorganic nulfienls
in weter

Organism 4

Which of the following matches of processes is correct?

M N 8] P
A. | photosynihesis | predation feeding decomposilion
B. feeding excretion | predation death
C. feeding predation death decomposition
D. predation feeding | respiralion | photosynlhesis

BPGHS Peehinary Exemination 2064
Bialogy $155707 Scc 4 Exprexs
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40. The oxygen requirements of water from a pardicutar site are measured by taking
a sampie of the valer ang measuiing its oxygen content with an elecitonic
meler.

After keeping il sealed in the dari for 5 days al 20°C, the oxygen content is
measured again. The rale at which [he oxygen has been used up is known as
the biological oxygen demand (BOD).

The BOD of an unpolluted river is about 3mg O per litre of water while that of
raw sewage is about 325mg O per litre of waler,

Which of the following reasons below exptain the relalively high BOD of raw
sewage?

{i) increased population of decomposing bacteria in raw sewage
()  decreased levels of carbon dioxide In raw sewage

()  increased fevels of organic wastes in raw sewage

{iv}  decreased ameunts of dissolved oxygen in raw sewage

. Tand it

. iandii
. i and [ii
. iand iv

oagmr

~Thisis the end of the pepen © ~

BPGHS Prehitninary Exareinaipa 2014 -+
Bivlepy 5152001 Sced Expross
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Section A {50 marks]

Answer all questions.
Wrile your answers in the spaces provided.

1. A study was periormed on osmoregulation in saltwater {marine) and freshwaler
fish. The salf conceniralion in the circulatory fuid of fish is generaliy higher than
that of freshwater and lower than that of seawater. Both water and szlls can
move freely hrough the plasma membranes of fish cells.

Use the information below in the (able to answer the following questions.

marine fish | freshwater fish

rate of waler uptake (mi/h) -3.5 40

rale of sait uptake (mg/h) 1.2 -2.3

rate of urine production (mith) 32 12.2
-concentration of saltin 2.0 2.0
circutalory fiuid {ma/l)

concentration of salls in urine 5.0 2.0

[ {mgh)

(a} Explain Ihe difference in waler uptake between the marine fish and {he
freshwater fish. [2§..

e il L L I N P

{b) With reference to the funclion of the kidney nephron, explain how marine fish
maintains the water polential of its circulatory fluid. [2

e L L L R e N N N T Tt h T T g

BPGRS Prelimanary Examimason 2014
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{c) Freshwaler fish actively absorb saits from their surroundings through their gills
to mainfaln a consiant water polential in their circulatory uid, With reference to

osmoreguialion, explain why maintaining a constant waler potential is important

to the heaith and survival of tha fish. 2]

[Total: & marks)

2. The figure below shows a section through a villis in the small intestine. The
blood capillaries are not shown.

T aurlace fayer
of calls

O ORIXI K Gl S T DD ey s

ngary..
g A Ny
L7 NN
rympn/
vos5D|

{a) i) On the figure above, draw the blood capillaries Inside the villus and fink il

wilh the appropriate blood vessels. Draw arrows to show the direction of the
blood flow in the capiltary. {1

BFGHS Kellminuy Examinauon 2014
Bislegy S[3%0L Sec § Exprees
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(i) Name the first ergan to which blood flows from the small intesling and the
vessel that ranspoils this blood. 11 . Fer

| Deeminecs
Uze
OFQaNT i e cey e s s

VesSel i e e e
(b) The surface [ayer of cells on the villus possesses projections known as
microvilli, Microvilli aid in the absormplion of food substances.

Slate and explain ane other feafure of the ceils that aids in the absorplion of
food substances. [2]

Fwfarmbmto bhdbRosromrtmbe 4B riacio nantanalr oRr paspee aonnpnubeudbanapibronpisnayh

() Name structure Y. Describe the role of structure Y In the absorption of materials
from the small intesfine, i2]

e twa bbuwivs FEePiLLes sER AP ard der s batilBBavanBansnrarn ek iT ey

{6} Describe the role of the liver in digestion. i2]

e emmcce st ertiriarpavEyAtads PR AR) RS RLE BasA P bRty AT NE LA B ER R s Te st m BN L RE L LSS An tae BM S r R Prd by

[ R L T L e e T R R AL AL L AL AL LR L St

T L L LY IETE RY T TR

mﬁat.z;lz 8 marks]
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3. The figure below shows three stages in the cardiac cycle.

PR TR N T IR PR TS R PR N

{b) Explain why the walls of the atria have a thinner muscular well compared to
those of the ventricles.

BPGHS Preliminary Exsmination 2084
Biclogy 515802 5cc 4 Exprets
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{c) Complete thie table beiow, naming stages J and K, and shaow whal is

happening fo the following parts of the left side of the heart at each of the
stages, H, J and K as shown in the previous diagram: 6}

 Left atrium
e Left ventricle

Stage Lerft atrjum Left ventricle
contracls to force
H: Atrial syslole bood into left
ventricte
Ji . e
e relaxes and fills
T ervetsnsrsaere it beebveetan | wvsvevaveroneesang e nen smeresus emsmenan with blood from left
atrium

{d) The valves of the hieart qpen and close during the cardiac cycle. Explain the
states of the aoric valve at stages J and K. [2

Slage K s et e e

P T T T T T TR R P L
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4, The graph below shows haw the temperature of a person varies wilh time as he
v/as driving.

376 = ——
v -
372 .

a7g / b

368 s — va S
3656 ‘\'\ ~

364

382
60
358
356 Attt et

6 1 2 3 &5 B 17 8 g 10 14 12 1B 12 15 16 17 16 19 20 21
Tienehmin

Tempermtura/’C

l

X

(a} Al the 1% minute, the person swilched on the air-condilioning in the car.
Describe the mechanism that led to the change in izmperature between the
8" and 10" minute. 2]

T R T PR T T LYY BT LT T Y

{b) At point X, the car in front suddenly stopped, nearly causing an accident.
“This resulted in a change in lemperaiure between the 14" and 16" minute.

Using your knovdedge of the endocrine and nervous sysiems, describe the
mechanisms that Jed to his change. i3]
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{c) Explain how the negalive feedback mechanism prevents the body
temperature from rising further once the danger is past. 2]

© [Totak: 7 marks]

5. The human menstrual cycle Is condrolled by four hormones. The figure below s
a diagram that shows the site of production and the larget organs of these
hormones.

days 1 {o 14 of the menstrual cycle days 15 o 28 of the menshual cycle

'
'
]
1
'

Pituitary

gland

L secreted al

1
hormone X { days 12-13
'
z
{
.
hormone Y i progesterone
'
i/
(2) Name hormones X and Y and organ Z. 3]
Homone Ko oo ccvmvce e e e
HOrmone Y. ..o e
Organ Z:
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(b) What is the role of progesierone in the menstrual cycle? i1

e T LR TS R L T R L

sarw—emssteyirasnery

(c) Day 1 of the menstrual cycle Is the first day of menstruation. Suggest the cause
of mensiation, (1}

el wSmra-mewAtEeresisseatistsleaNRAnbIFT AL PR AT R TRy

(d) Explain the process of the secretion of progesterone in a pregnant woman. {2]

pem s kb drn EE LB ECs FiE st AR N e
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6. The diagram shows how genetically identical frogs can be developed from
unfertilized frog =ggs. The diploid number (2n) for frogs is 26.

uniertifised @ v
frog egg z,
‘l l body celf taken

uﬁr from frog
O

nucleus destroyed by ullra @ w

violet radiation
\ )/nucleus taken from
X 6 cell and injected

into egg
procass Y *IT
egy develops
into fadpole
tadpole develops
into frog

(a) State the number of chromosomes found in cell V. i1l
(b} State the number of chromosomes found in cell X. (1]
(c) Name process Y. (1]

(d) Would the phenolype of Ihe fingi frog be identical to that of the frog that
produced cell V or the frog that produced celi W? Explain your answer. [2]

" [Totat: 5 marks}
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7. The diagram below shows a bee visiting a flower of genolype Rr after leaving

another flower of the same plant. Assume nc other flowers have been visiled by
this bee.
(a) Name the parls of the flower. 14

(b) What is the maximum number of offspring that could be preduced from this
flower based on ihe iftustrated diagram? [

{c) With the ald of a genetic dlagram, delemmine the ratio of phenotypes in the
offspring thal could result from this bee’s visit. i3

(d) It was found thal the ofispring produced from thls flower later bore flowers that
all showed the dominant phenotype. Explain why this varies from the answer in

(c). (1]

. [T olal: 7 marks]
~End of Secticn A~
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Section B [30 marks]

Answer three questions only.
Question 140 is in the form of an Either/Or guestion. Qnly one part should be
answered.

8. In an experimental set-up, a plant Is watered with water radipactively labelled
vith isotope "0. The plant is then placed in a sealed chamber and the
radinactivily of the air in the chamber is measured over time. The table below
shows the data thal was obtained from ihe experimenl.

Time/h 0 t 2 3 4 S 6 7

Radioactivity/Bq | 00 [ 100|200 (350 |480 |550 580 |60.0

(8) Using the dala above, draw a graph on the graph paper provided to show
how radioaclivity of (he air changes with time. 4]

(b} Forthis experiment, describe the passage of a radiocaclively-labelied oxygen
atom in water that is used in a planl. Your answer shouid begin frorn the
point the atom is taken up at the roots {o the poinl where il is released into
the atmosphere, 61

9. Energy is transferred along food chains from ane level (o the nex.

(a) Explain why it is more efficient for a secondary consumertpfeedona
producer Instead of a primary consumer. (2]

(b} A simple food web is shovan below,

T
SN

Algae - *  Salkmon ——

Bocleris

Pclar boots

)] In the event of a nuclear explosion, many dus! paricles will be throvn
into the aimosphere, thus reducing the amouni of light reaching the
earth, With reference io the given food web, state and exptain how this
decrease in the amount of light will affect the population of each
arganism, [9]

(i)  Explaln how DDT can build up in large quantitles in polar bears, which
live in the North Pole. (3]

BPGHS Frchintieary Examiraton 2014
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10.EITHER

(a} Explain the difierences between mitosis and meiosis. Your explanalion
should include references to wheie the processes occur 2nd why (hey
OCCur, 15

(b} Explain how il is possible that parenis with different blood groups ara able to
produce only children wilh bioad groups different from themselvas, giving

specific examples. 15
OR
(a) State the differences between male and female human gametes in terms of
slze, numbers and mofility. [3]
(b) Explain the disadvantages of self-fertilisation to a flowering plant. [3]

(C) Stale the differences between the reproductive parts of flovers of awind-
poltinated and an insect-pollinaled plant. [4]

~This is tho end of the papoer. © ~

DPGHS Piclimiouy Exxminztion 2014
Biglagy 13002 Sz 4 Evpross

Nz



21

Ansvrers
1. 2, 3 4, | & 5. 7. 2. 9. 10.
B c o fi] a A C D A c
i1 {2. 13, 14. 15. 15. 17. 18. 15. 20,
A c [ A [ D A B B g
2% 22, 23 3 25, 26. 27. 28. 25. 30.
3 c A g 7} C [3] 8 A D
EH] 32. 33, 14 a5, 6. 37. 38. 35. 40.
A g o A B C B C c 8
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Answers

Answers

Mark

ia

The freskavater fish celis have a Jower waier polential than the
surrounding vealer, while the marine fish calls have a higher water
potential than the sutounding waler.

Waler molecules diffuses inlo the freshwater fish cefls by psmosis
{gain)

Waler molectles diliuses out of the merine fish cells by gsmaesls
{lose)

b

1b

‘The marine fish selectively reabsorbs more waler

But does not selectively reabsorb moza/reabsorbs less satlsto
remove the excess salls in the udne.

1¢

H circulalory fiuid becomes 1o dilutelwaler polential is ton high,
waler molecuses will diffuse into the colls by osmosls and calls will
swell and lyse/burst,

It cireulatory Muid becomes loo conceniratedAvater potential toa lovs,

waler mefeculeswill diffuse out of the celis by osmosts and cause
cells lo shink/dehydeate/crenata.

2ai

Capillarywith comrect links o artery and vein
(no direclion 0 marks)

28k

Organ: Liver
Vassol: Hepalic perlal vein

2b

Presence of numerous mitochondne In colls
Site of respiralion

Releasng of energy

Active lransport

2c

Lacteal / lymphalic capiiary

(Absoiption of) fatly aclds + glycerol/ Fat globules

Rel, 10 (absorption inlo} lymphalic systemilymph vesse|
Fal-soluble vilamins [bonus]

1 [max 2}

2d

Secrelior/production of blls to be slored temporarily in the gall
Gladder

Involved in fal emulsification OR physlcal digestion of large fats
qlchules Inlo senaller fat droplets (R: digesticn of fal molecules)

1

1

3z

FF: vena cava
G: pulmonary artery

b
Y

3b

- Ventricles pump blood {0 lungs and whols body (longer dislance)
- Bloed needs to be pumpad i a higher pressure

]
pe!

3c

Slages
J: Venlricular sysiole
I ptdal & venlricutar dlastole -

Left alrivm
J: Relaxes, fiils wilth blocd from the pulmonary veins
K: Refaxes, {ls wilh blood from the pulmenary veins

Lefl veniricle
H: Relaxes, fills with blocd from the 2§t atrium
J: Conlracts, forcing bleod into the acnla

4
i

3d

Stage J: Aoriic valve opans
Pressure in left ventricle higher than thal of aofta

Siage K: Aotiic valve ¢losed
Pressure in sona higher than that of lelt ventride

48

- Signa sent to atteroles lo conskricl
- redocing blocd flow 1o blood capillaries at skin surface

BPGHS Preliminzry Examinmion 2053
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- sweal plands less aotive t
- hair erector muscle contracts 1
{R: incceass in metabolic ratefshivering as a slight decrease in body
temporalure viill not ba enough to krigger these}
Pb “Ihe sight of the ofher car seot impulses lo be sent to the brain
-the hypclhatamus sends signals
-lo lhe adrenal gland
- adrenaline secreled
- Increase in metahallc rates
e - hypoihalamus stimulaled i
- adrenaline preguclion ceases 1
. exisling adrenafine destroyed in the lives 1
5a ¥ jolidle-simulating hormone (RUFSH) ]
Y: oeslrogen 1
Z: cvary {R: overies) 1
5D hickensimaintains the endomeldum/uterine Wining of the vterushyomb | 1
- prepares endometrum for implzatation of embryo
- pievents menstualion/slops menstnual tycle
- piomotes developmentimainlenance of blood vessels in endomelrium
- prevents FSH seue tionJprevents (oflics developmentinhibits LH
Sc Low levels of oeskogen and progesteronc (both hormones must be 1
mentioned}
5d ~progesterone will be secreled by ihe carpus luteurm of the ovary b
- hogmone (GG — human choronic genadolopin) secreted by Zygole Vs
maintains the corpus futeum far about 2-3 months
- pler 2-3 monihs, corpus uteum breaks down Y
- piacenta formed and lakes over lhe progesterone production s
Ga 13 1
6b 28 1
B¢ Mitasls { Differentiation 1
6d Frog thal produced cell W 1
Cell X conlains entire nucleus of cell W ¥
Same DNA (genetically identicat) as celt W ¥
Ta W slandard petal Rokeel pelal / wing petals Vi
X: siigma (R; style) v
Y: anther {R: flament} Vi
Z: ovule R; ovum ¥
ib 8 1
Tc Parental phenotype Vi
Parental genolype 2
Gametes %
ORspring genclyps Vi
Qifspring phenolype Vs
Ratio (3:1 daminantzecessive) i
7d Small sample size of 8 only 1
8a - corectly plelled points i
- correctly labeled axis w units {x-axis; timef, y-axis: radicactivity/Buj {
- apprapriale scale 1
- best fit curve 1
ab —Oxygen ator enters asywaler {rough root halr colls % each
- \ig asmosls [max 6]
. diffuses from one cell to the adjacent cell
- lravels up xylem
- drawn up by capillacy action/ rool pressure
- ranspiration puli
- enlers 1ne mesephyil cells from xylem via OSTIOSIS
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- pholasynthes!s equation

- photolysis in the presence of fight

- Hy0 moiecule broken down

- 24 hydrogen stoms and 6 oxygen molecuvles formed
. oxygen diffuses from cell 1o cell

- dissolves in moisture Hining the spongy cells

- ditfuses nrough stomala into exiemal environment

ga

—energy is lost 2l each lrophic levelimore energy Is zvailable at lower
{rophic tevels

- eneray |5 lost through heatirespiralion. urealen body pans, egested
material, excreled malerial

gbl

- reduces the sta.of phetosynihesis

- reduces population of algaa (producar)

- reduces popufation of shiimp, salmon and polar bears

-bactera poputation will increase as first as other arganisms die (jess
competillon for focd)

- but will evenlually decroase

gbii

50T 15 Insoluble and ron-biodegradablefcannol be hrokea dovin by
mlcsoerganisms

- accurnulats In the algaefshrimpfsaimon (ivaccumulation)

- concentraled in tho falty lisstes of the final consumers (polar beats)
whon they [eed an organisms fower down In food chain
{bioamplification)

Eilher
102

Ritosls Moiosis

Chromosome number Chramosome number

maintalnedidiploid

halved/haploid

Genelically [denticat
oif$ptingiclores

Genefically non-ldenlical
daughier calls

2 offspring [rom 1 parent 4 offsprng from 1 parent

Growihfeepalr of wom oul cells To produce gametes

Eg of where:
Adirpatshumansinormal
{somallc) body cellsihactedla

Eq of where:
in gonadstlestesfovariesianthers

[max 5]

10>

— Corect paranlat blood groups [dentified {ABand O, OR A and B)
- {in e\ or diagram) parents’ genclypes identifled a5 i*I® and °1°, OR
I and i°

- *Comectgametes identified for both parenls

- *thaword gametes comaclly used

- . Genctype.of offspring, (1° + I ORI°) shown

- Blood groups of olfspring ientlied as Group A and B ORAB
~avallable wilh wrong genotypes as long a5 they match

[max 6}

Or
t0ai

Male gamete Female gamele

Size Spm

Small in comparison
lo female gamete/
egg/ avum

120 pm
Larga and sphercal

Numbaers A few thousand
available at binh. one
agg released {R:
producod) every
monlh upon statt of

pubarty

Milligns produced
upan ejaculation /
upon puberly

Motilily Motile Non-matile, swepl
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wind

surfaces

Stigma ~large festhery, prolrude out of fcwver
Stamen — lopg pendufous flament, protruding anthers
Pollan — more abundant, usually smaller and ighter and smocth

stigma — srall compact, do not protrude out of Newer
stamen - non pendulous, do not protrude oul of Mlower
polien — fairly abundant , usualiy 1arger wilh rough sudaces

Insect pollination

{ Wind poltination

{R: mobile), along (allopizn lubes
movement propelled | by sweeping aclion
hy flageiia of cilfa and perislailic
movement
10b | -fewer or no new alicles/genes 1
- limitad genatic varation LI
- limiled avolulloness likely lo adapt loflimited resistance lochanqes in | 1
environmertt
- likelihood of appearance of in-bred weaknesses AW / no hybrid vigour | 1
I decraased fertility AW
-increased likelthocd of expressing harmiuf recessive tralls lo the 1
offspring [max 3|
10h | Insect 4

Stigma

Smail and compact
Enclosed within
flovrer

Larg®e and feathery
Prolrude cul of fivwer

.Stamen

Non-pendulous

Long ond pendulcus

Pollen grains

Larger, with rough /
spikey surfacas
Abundant numbers

Smaller, vith smoalh
surfaces
More gbundant
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