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2 | Insulin 4a ochteln produced b betaL célls in *1e pancreas. Insuliniis %yHtHesised on
ribosomes, then modified and packaged in vesicles. It s stored in these vesicles until
itiis-secreted
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(b) Type 1 diabetes occurs when beta cells in the pancreas do not produce in

0
ice.. The skin cells can be sti d to become pluripotent stem cells
() Plag cross Xin the box next to the correctidefinition to complete the
following statement
g .
Pluripotent-stem-cells-are
A cialised cells that can differentiate to give rise to almost any type i/
n the body, including totipotenticells /,
/| /
B specialised cells that can differentiate to give rise to any type of cellin #ie /
ody, lexcluding totipotent.cells /[
/
/
unspecialised cells/ that|can differentiate to give rise to almost aply type ¢

/
/

4N
D unspecialised cells that can differentiate [to give rise to a / type of lcelllin
he body, including totipotent cells /| /
/
A
UEYRINIE . \ an
(H—hnepruripotent stem-cetis were inject tothemjc rtereigntweeks,
these cells had developeddntojinsulin- ing pétgCells.
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Describe how the e b > specialised beta cells.
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(i) | U sir% the i‘nforrr a1tior% in thé ta‘blal, Jtalc:ul$1:e thé d fferaﬁc:e in the H 'céntzﬂge
of sperm cells with defective flagella.in rats given 1.0.mg of nicotine per kg of
OOV mMass—combhare( N ‘l‘h thecontr l! cHOUD
J Iy TOTY N ~ y
(iii) Name the organelle that may be/missing from the sperm cells
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(iv) Using theinformationiin the t , suggest why nicotine reduces e Movemen
of the sperm celis. 1/
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(b) A genetic cause of infertility is globozoospermia.

This condition results iniro -headed sperm cells/being produced. These spe

cells do not possess an acrosome

Photograph A shows normal sperm cells and photograph B shows sperm cells

from-aman-with-aglobozoospermia

/
/
// ¢
/|
A/
I// I/
/ //
B/
) 4
chgTTIf(d..IUlX UV /’
1 1 N 1 J.’/ /,
Sugge 1y the sperm cells in phatograpn oufanoj/o e tofertise anggy.
T /I /,I
I/ //
/
/
/
D /
................................................... L. L 0 13 1 L O X oo
................... AR
I/
4
/
......................... AL
P /
A |/
/
/
/

P 4 5 0 6 8 A O

8 2 8




() SJJ cﬁest why a Jalid study on the effLects Jfg obozoospermia on fertility would

D
o
o |
(0]
(o
ia
2
2
o

D
=+

J

>}

D

>
:
&
w

/
Il/' //
.......................................................................................................................................................................... 00 4 1 O SO
4yt
........................................................................................................................................................... 4Ny an
i
...................................................... ,/{4/
//

(Jotartor € tion 3 =13 marks)

7 >

4

N

9

L
JA O O 0O Turn over
P 4 5 0 6 8 A 0 9 2 8




/
S
// g
/
A/
I// I/
4 P /
/ d
v
/I
/ /
V4 /, I/
/ , /’
I/ //
/
/
/
D /|
/
4
I/
-y 74
/
/
L / <
A |/
[ /
/

10

P 4 5 0 6 8 A 0 1 0 2 8



4 Almond trees can be grown from shoot tips using a tissue culture technique
'his involves removing explants (small pieces of plant tissue) fr he shoot tips of
—adultiplants. The explants are placed on-a growth medium, such as aga
‘he-explantsdeveloprootsand-shootsastheygrowinto-Aew olants
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(b) Explants of almond plant shoot tips were grown using tissue culture techniques.
he effect of pH|on the development of shoats from [the explants was |investigat
he graph|below shows|the| effects of pH|on the number of[shoots that

developed from|ea plant
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*(ii) The species tested included the Jatoba p ank Hymenaea courbaril.
The/photograph shows leaves, flowers and seed/pods of the Jatoba plant
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6 The ;Jhotog raph below shows part of a cellulose cell wall, as seen using an electron microscope.
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(a) M‘lnéral ions :l(uch as J:al: um, Hlt'ate aﬁ maansium are transported in the xylem
vessels. These mineral ions are dissolved in water,
(1) Describe how the structur
II;I XAy oyw T Y nr 1
(i) Explain-how calcium; nitrat
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(c) One of the few r})lan*s th$1 sur\lived:l duAi ng the drought pl\'Od‘UCES slyeads in large
tough fruits. These are very difficult to eat for birds with small beak
Sampling the birds that survived and those that died provided the data shown ir
the table below
Mean beak size / mn Dead birds Survivors
length .6 1.07
depth 4 9 /
/
/[
As the population of the medium gr'\unﬂl inches recovered.lthe mean beak siZe /
pOpU! /
of theoffspring increased / S
S/
Usina th l‘lfl"lll‘l“l'l"ln n-thet !"l!l— suaaest how this increase in me I"}‘n: /'\--p
t t 2 > gest L Be i
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e RS 17217
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(Total for Question 7 =8 marks)
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(ii DescrilHe ‘\O\jN breeding programme DOs are desi o reduce the risk
of inbreed ng
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