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Figure 1 shows a food chain in a pond.

Figure 1

Algge —» Daphnia —— Hydra —»

|I| Which term describes the Daphnia in this food chain?

Tick (v') one box.

Apex predator

Primary consumer

Producer

Secondary consumer

* T
ey, \

Algae —— » Daphnia — Hydra —— Dragonfly
—_—

v
1 N congune {

Figure 1

Dragonfly
nymph

[1 mark]
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[0]1].[2] Draw a pyramid of biomass for the food chain.

b‘\o\oﬂ(co\\ oteriol derivedh o Wine or mcev\\-\,l

Label each trophic level.

Figure 1

Sk g n
e, M “JC”A‘\\ ,}7%
2
Algae Daphnia Hydra Dragonfly
o 5

— Ters = nUMbRC of Aigpereny
O(GPM&MS é’“ Agarent \m\g

T Botrom Wer > widdle far > top brer gl)

[o[1].[3]

Not ol absorbed.

\N'\nj orcaonisms
gfovp of onaon{sm Wik on ecovysten vy
Occ_u\ma e some  le) i the Qoa& Anain

[2 marks]

I__‘I/Broﬂo«\f\j aymph
o
3

| _.|—— Qaphnia
|

Give one reason why the total biomass of the Daphnia in the pond is different from
the total biomass of the algae.

[1 mark]

—Nan-A:%asHk\e !Qaf\&‘ \atk roeces

“losk in gfine

~ Algpe not o\ eoken

= Used. in ms?\(oérion/ losk o CO,
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E Calculate the

Students investigated the size of the population of Daphnia in the pond.

This is the method used.

1.

2.

3.

4.

Collect 1 dm® of pond water from near the edge of the pond.

Pour the water through a fine net.

Count the number of Daphnia caught in the net.

Repeat steps 1-3 four more times.

Table 1 shows the results.

1 m®= 1000 dm?®

Table 1

Sample number

Number of Daphnia
in 1 dm® water

N

5

21

0

16

Al ODN

28

mean number of Daphnia in 1 m” of pond water.

% Som of volves

no- o volves

[2 marks]
Table 1
Samole number Number of Daphnia S+ 2\ +0t16+2€ - W
P in 1 dm® water S K ne- Aap\/\v\ro\ in

2 21 1% X Looo = Lk 000

3 0

4 16

5 28

Mean number of Daphnia in 1 m* of pond water = |4 OO0

0 4
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[o[1].[5]

The pond was a rectangular shape, measuring:

e length = 2.5 metres U/\
£ Volome = lenga= widdth % de
e width = 1.5 metres
e depth = 0.5 metres. MW\ WO
. ‘;y\
Calculate the estimated number of Daphnia in the pond. AO‘QV\;\ o

Use your answer from EMean number of Daphnia in 1 m® of pond wateﬂ

Give your answer in standard form. X (om

=< y<lo Vel
\olume. of (mA: 2.SX1-S%0.87 {.87Sm?

Ve

Da(,\\f\io\ in 1-€7Sm"* [.€7s x 4 000= A 6250 d
1l 2 4 « h-‘/
276230 = 2.625x10

L3
Number of Daphnia in the pond = 9. 6 2sX l 0

Question 1 continues on the next page

05
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Rainfall can cause fertiliser to be washed from farmland into a pond. ox
The students investigated the effect of fertiliser on the population of Daphnia in water
from the pond.
e The students put 20 Daphnia in each of five different concentrations of fertiliser.
¢ The students counted the total number of Daphnia in each concentration of fertiliser
after 2 weeks.
Figure 2 shows the results.
Figure 2

300

250

200
Total number decransdd
of Daphnia 150 i\
after 2 weeks ! m?““;m

1001 popo®

501 N
ol N

0.0 2.5 5.0 10.0 20.0
Concentration of fertiliser in mg/dm3

[0]1].[6] A concentration of 5.0 mg/dm® of fertiliser caused a large increase in the population
of Daphnia.

Explain why. 2 ]
marks

06
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[o]1].[7]
Figure 1 is repeated below.
Figure 1
® ¥ |
Q}Z%Qszy (
W
Algae —(‘3&» Daphnia —fﬁd‘s—v Hydra —&» Dragonfly

nymph

The population of Hydra will decrease when 20 mg/dm?® of fertiliser is added to
the pond.

Explain why. B .
marks

H&a&ﬂx howe \ess food. Leconse Haare oge
fewer ﬂo\e\\v\ia\

Turn over »
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Genetic material is made of DNA.

[0]2].[1] Which structures in the nucleus of a human cell contain DNA?

[1 mark]
Noonesowes
Figure 3 shows part of one strand of a DNA molecule.
Figure 3
Adanne
Guonine
Svool X
()
/ Thymine
Pet\‘mﬁ"-
3050&
Aeiey(100%
Phosphate
z  base
I cutogine
nucleovide vy 4
Base Fatty acid Nucleotide Sugar Glycerol
[0]2].[2] Labelparts X, Y and Z on Figure 3.
[3 marks]
Choose answers from the box.
Base Fatty acid Nucleotide Sugar Glycerol

0 8
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[0]2].[3] A complete DNA molecule is made of two strands twisted around each other.

What scientific term describes this structure?

Figure 3

dooble. ik

i OO O('l& = 3 bO&es

[0]2].[4] DNA codes for the production of proteins.

A protein molecule is a long chain of amino acids.

How many amino acids could be coded for by the piece of DNA shown in Figure 3?

[1 mark]
Tick (v') one box.
2 3 vd 9 18
[0]2].[5] Scientists have now studied the whole human genome.
Give two benefits of understanding the human genome.
[2 marks]

1 Aiug!\asas of w&@m&wﬁg

anceskty/ elhnic oﬁ%'ms

2 ¥ nhacied Ac =~ Trac ingakion
poktecne
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Phototropism is a growth response by part of a plant to light. box
[0]3].[1] Name one other tropism.
Give the stimulus the plant responds to in the tropism you have named.
[2 marks]
Tropism gen\togtg«\ hudsoifoptstn Phecamobiopiom
Stimulus Afoii ™ RV ook
J =)

@ Plan an investigation to show the effect of light from one direction on the growth of
plant seedlings.

Include details of any controls needed.
You may use some of the equipment shown in Figure 4 and any other laboratory

apparatus.
[6 marks]

Figure 4

/,O

Several pots of seedlings Scissors

Lamp

Cardboard boxes with lids

IB/M/Jun19/8461/2H

170



PhysicsAndMathsTutor.com
11

> &
—Use  severa ovs of seedVinot }W:.\\- will be
given e Some ownovnk of (aker oA the Some
\-mgerq\-uvc oand soil \-39.
—Hove one ot o(-SQd\lmax N on odea whare
i & il o Hrare ¢ \‘.SH o\l asovnd”
- Me s o & . . e
i i e L - Howe o\#(x.('/.?ok o Sgid\\nas. N bom:_u\k\\ \ds
i sz:.’\)n.vxou)\ bk and a hale” in one Side  with \ome \\ta\\\'
oaicol ote shiniee \'\'\fou%\n _
- Meogwe W.d\!rﬂ V\e.i%\v\\' ayx Yo k?.cd'\mins of
Ha expeciment by s\-rng\r\\-mtr\g than oul ageinst
a lac (wlevlale an onNeraNse @‘ each \Oa\')
- ond. feosore aqain affer three doys “uCing Hra sane
2 @ mefinod -
, = CalavloYe Bra mean \r\ej%\\\- incfeose  fer each
- L..mp, L Several pots of seediings Scissors Sm\)?

A
sene = Use o Qre\'rmc\o&‘ to measure Y o.ﬁﬂ'l& oF
~ bending and compare with the direckrn of Vight
Ruler Cardboard boxes with ids e'\\'(3
[0]3].[3] Explain how phototropism in a plant shoot helps the plant to survive.
[3 marks]
v v
- ves (ecence ¢ s

(Y)\w\\~ a\:\‘o&oc@ MOt a\ucou

t— soreh J cad‘bok“dw\\-e /otgonic m\-u(ox\
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The human eye can focus on objects at different distances.

Figure 5 shows how a clear image of a distant object is formed in a person’s eye.

Figure 5

Light rays
from distant
object

Explain how the person’s eye could adjust to form a clear image of a nearer object.
[6 marks]
s on v/ 7
o -Gliogy mutdes  conltock, so tay bowe a0 wallel  diowete

reki
%
o0 Sugpencos+ |t%gmg«\\-& loogew

S
~ Leng &gm@g Haideens  ond. decomey  more counded
S

-The lens i« [rore ccmm(%gn‘k-j

S bends \is)\m\— msas tuonds  Tyone

v
= lVWJ?\)Q § taas {-oc.u;o_c)\ on Ha (‘Q,\\V\o\

L

\
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[0][4].[2] Explainwhy a long-sighted person has difficulty seeing near objects clearly.
[2 marks]

- bal\ 1 e
- ... & \\3\\\- focoses behind, the  relina, \

A

(.'.\mr\..J muscles

bo  tesle

Lenc nek SUff{iciev\H}
elostic

[0]4].[3] Long-sightedness can be corrected by wearing spectacles.

Describe how spectacle lenses can correct long-sightedness.

[3 marks]
- QQD& [ convexaino, \EJm
d'J

canvex cancove

/
is 0Sed to  peprack  laaht mus
= U )

_InWerds  onove

- 3 wo tre <

Turn over »
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Table 2 gives the classification of four plant species.
Table 2
Group Species 1 Species 2 Species 3 Species 4
Kingdom | Plantae /| Plantae v | Plantae Y | Plantae <
Phylum | Spermatophyta 7| Spermatophyta” Spermatophyta “| Spermatophyta <
Class Monocotyledonae'/ Dicotyledonae »| Monocotyledonae< Dicotyledonae x
Order Poales v | Fabales »_ | Poales " | Scrophulariales «
Family Cyperaceae Fabaceae Poaceae Scrophulariaceae
Genus Eriophorum Pisum Poa Antirrhinum
Species angustifolium sativum annua majus

[0]5].[1] Species 1 and 3 are the most closely related.

What information in Table 2 gives evidence for this?
[1 mark]

Species 1 and 3 howe the  some K Nl cla
andh  odeC

Figure 6 shows the inheritance of flower colour in two species of plant.

Figure 6
Pea plants Snapdragon plants
Parental
generation
Red White Red White
F1 generation &
Red Pink

¢ In pea plants and in snapdragon plants, flower colour is controlled by one pair
of alleles.— a version of & gene (Bﬁokh the Dene

. : ——
¢ In Figure 6 the parental generation plants are homozygous for flower colour.

*_In heterozygous, pea plants, the allele for red flower colour is dominant, 7 il é:,:ns'

o )
/ * Inheterozygous snapdragon plants, the alleles for flower colour are both present

O Y eXp eSSGd
NSNS/ I 5
Aow‘ e

1 4
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Use the following symbols for alleles in your answers to Questions 05.2 to 05.4: box

Pea plants Snapdragon plants

Jomeer™—> R = allele for red flowers both A lCR = allele for red flowers

Qosastie—>T = allele for white flowers c" = allele for white flowers

[0]5].[2] Whatis the genotype of the red-flowered pea plants in the F1 generation?
[1 mark]

Re

[0]5].[3] Whatis the genotype of a white-flowered snapdragon plant?
[1 mark]

W

c"C

. oM hgm:) us
A gardener crossed two pink-flowered snapdragon plants.\j'> C:;\Mafcx »\amzmo\s uh
0 o\l hekesozacpos R

E Draw a Punnett square diagram to show why only some of the next generation plants

27

had pink flowers. ohsesyolle  dhrocacteristict (e de‘-)
Identify the phenotypes of all the offspring plants.
% [3 marks]
(8 W / "3 (/ 4 P
C | C = CE e e

White = C.VC,W = 257

Cf Ca CQ Cj Cw Pk CC = M SO

nde Al ett\\c

)

w W

cldc|cC

c | C
C ]C“c“ cC Mes g 3Xe0T 7

2

¢ cc|cC

E What percentage of the offspring would you expect to have pink flowers?
[1 mark]

Percentage = 50 %

Turn over »
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Commercially, hundreds of pink-flowered snapdragon plants can be produced from box

one pink-flowered plant.

Figure 7 shows a tissue culture technique used for producing many plants from
one plant.

Figure 7

Pink-flowered
snapdragon plant

Remove leaf

v Scrape off several
small groups of cells
onto agar jelly

Agar jelly + nutrients m

+ hormones

Keep in sterile
conditions at 20 °C

iftziid

Many snapdragon plants, all with pink flowers

IB/M/Jun19/8461/2H
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[o]5][6]

Give a reason for each of the following steps shown in Figure 7.
[5 marks]

Several groups of cells are scraped off the leaf: Y} \"v\p.\- Man+y

planks con  be praduced

o growth

Nutrients are added to the agar jelly: fm m,z% GNNLNO chdg /

of otetn - e providing enefom
\ \ J U

—Foc Pesqemhow\

Hormones are added to the agar jelly: 4&_@&%
o Aiﬁq\‘er\km\ fof\

The plant cells are kept in sterile conditions: )(Q ()re»m\- HQ ex\h:\/

%rgu\:\\ o&,ﬁm{c.mg(%gm y\nNs .
i§eose

The plant cells are kept at 20 °C: oeﬁimom tQ“ %\-ou\-‘l\

- - Ls opk tom o enzgme

fur\c\-\'ov\

[0]5].[7] Explain why the method shown in Figure 7 produces only pink-flowered plants.
mifosic j [2 marks]

- veed "ase: ‘ion'

imive_%me}mq&g_(Mcg\—
; C\Oﬂ&g

Ly Al ae cRc"
(s AL howe te sosve Se(\es/ ONA
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[o]6].[2]

Water conservation is important to the human body.

Which gland releases the hormone that controls water loss from the body?

Tick (v) one box.

Adrenal

Pancreas

Pituitary

Thyroid

Which hormone helps the kidneys to control water loss from the body?

Tick (v) one box.

ADH

Adrenaline

LH

Thyroxine

X odreroline
X A\aczs‘mr\
S A
X Ahyrodne

-

A energy  ete.

X (eprodudive cyle

X rekoooism

[1 mark]

[1 mark]

1 8
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, A man is walking across a desert.

The man has used up his supply of drinking water.

Explain how the gland you named and the kidneys reduce water loss.
[3 marks]
- W cen O o ) S

@uURS  pore  ADH fo  be teleosed

S
- AQH  cowuses  Increosed Pe_wv\e&h'\k\hj o \(Lto)\ne:) tobdet o

WOoXer ..

7
SO i0Crensed  warer Peok m\rp\‘(oﬂ

Question 6 continues on the next page
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[0]6].[4] Some people have kidney failure.

Doctors may treat patients with kidney failure by either:

o dialysis

¢ a kidney transplant.

Explain two biological reasons why most doctors think that a kidney transplant is a
better method of treatment than dialysis.

Do not refer to cost or convenience.

[4 marks]
Reason 1 Manges in concent@iions /(&Y op  sybstowges / uvea
ae minimised |, So lesc  daciace Of Cousing  downoge = boclj
cel\e 3 osmolie Sivess

Ofeg. PoisonTy)

Reason 2 ﬂmd not i conYoek it dgm\%szg meewne , o less

chonce ot b\epd ‘N\(\—QQ\'(OY\
e A W (

kﬂ Moo dots = ma need foc O\V\\‘\—C\Q‘\'HVS

medicokion
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0]7] Ragwort is a weed that grows on farmland. - Volid\ ontcome box
- teodly  Sepuenced
Ragwort is poisonous to horses. ooty S
0]7].[1] Plan an investigation to estimate the size of a population of ragwort growing in a
rectangular field on a farm. > Square {rome
/ [4 marks]
7 e
- Dee o 1o ¥ Am a‘\soé\m\:
S/
- Ploce %,ugﬂo&g gggdgmsa it Use of fendom com@)\-efl
e
co\cu\ ool q ereraed coocdirodes S how wite dmed, eyes el

v
- Thoow / 9\0@ ok leotk 10 Fimes ond cou“\—/p\zm\,- Pumbef  Wihin

QA\(Q\ N Xri . L V\\/ o) 2.4 mz

- Bnd o‘rec\'/C)l‘Y [\.ie\r}\

- P&?O\ok"\oﬂ = weon MO P\w\ks /X oren o \L\eXA\ -
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The herbicide glyphosate will kill ragwort and other weeds.

resistant to glyphosate.

at 25 °C

Figure 8

o H‘\é\ \-O\\C/ 6\\\&\:\)

a \—N\ﬂu\\— on Vot ?o'\r\\' IS
on tha cQurve

100
A
RoYe = (Sﬁld:q—“\— - Z—; .

754
Number of
bacterial cells
in millions =
per cm3

50

25

Scientists use bacteria for the genetic engineering of crop plants to make the crops

Figure 8 shows the growth of a culture of the bacteria in a solution of nutrients

N 1 i
10'm 15 2o
Time in hours

0 5 7

25

[0]7].[2] Why did the rate of reproduction increase between 2 hours and 7 hours?

Mare. backesin of s ke SO moyve  duvitions  / @tnAuc\-to(\ pre

Do not write
outside the
box

Rore 0 = 11S-60

20~
- S5
T/ = 342
TS
~ U
loe. T = 7<5-2S
o —-5S
= -S—Q = |0.00
S
= \00
[1 mark]

ont bHme

2 2

IB/M/Jun19/8461/2H



PhysicsAndMathsTutor.com
23

[0]7].[3] After 12 hours, the rate of reproduction decreased.

Suggest three ways the scientists could maintain a high rate of reproduction in the
bacterial culture.
[3 marks]

1 03 more SUSDI - \ncreose kew?ero&um

ZJ&L\@QMMA‘X&M——M\QEDLM

3 add.  mpre ox\jau\ —Moinkoun (\3\~\
~Ske e culture

(0[7].[4] The rate of reproduction of the bacteria is fastest at 7 hours.

How many times faster is the rate of reproduction at 7 hours than the rate at
12 hours?

[4 marks]
O Torgerh Qe 12z 34
Qoke Tk = lO-O‘/
RoYe Th 10.0
scode (ockeC s oo oo = 2.4 = ) qky) .-
) Rae An
x 7-9
belween 4.9 ond 24
. v ,
Rate at 7 hours is 7.9 times faster.

Question 7 continues on the next page

2 3
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[0]7].[5] Scientists transferred a gene for resistance to the herbicide glyphosate into box
the bacteria.
The genetically-modified (GM) bacteria can then transfer the glyphosate-resistance
gene to a crop plant.
Explain the advantage of making crop plants resistant to glyphosate.
[3 marks]
ve
- \y i\ Ly Eo
] NN ks
Less Compelition” foc \ight, tater ; nNuksients @Y .- -
S
T SO ctops  hawe  WNighus u'\e\A
| J J
15
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It is important to keep the blood glucose concentration within narrow limits.
[0]8].[1] Aperson eats a meal containing a lot of carbohydrate. This causes an increase in the

person’s blood glucose concentration.

Explain how the hormones insulin and glucagon control the person’s blood glucose

concentration after the meal.

[5 marks]

- Qlood, %\Ucoge oSS afker meel , (ot insulin - seeqelion

- \i s enter  cells  / (wey/ mogeles

- lin co e Yo Ve \

- ... So blesd S\UCQ(Q decfeages, CCNN‘\‘(\\G\J %\\\c(}%m\ cecoelion

- Blutogen  causes  alyeoaes Yo be convetted 4o olucase

) DI J R

[0]8].[2] The body cells of a person with Type 2 diabetes do not respond to insulin.

A person with Type 2 diabetes often has a higher blood insulin concentration than a

non-diabetic person.

Explain why.

[3 marks]
- Celg/ liwer/ muscles  ghsord less  gluege
v
- (locoR  concenrotion in Nood  femoine \r\'\%\l\‘/
N

- Higw blood Fumdores ceos Yo (elens?  pore  pnsuln

2 5
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Metformin is a drug used for treating people who have Type 2 diabetes.
Scientists investigated the effects of metformin and two other drugs, A and B.

The scientists wanted to see how the drugs affected the blood glucose concentrations
of 220 people with Type 2 diabetes.

This is the method used.

1. Put the 220 people into five groups.

2. Treat each group with a different drug or combination of drugs for several weeks.
3. Give each person a meal high in carbohydrate.

4. Measure the blood glucose concentration of each person 30 minutes after the
meal and again 3 hours after the meal.

Suggest three variables that the scientists should have controlled in the investigation.

[3 marks]
1 a9 ~ Severtty o Aiolvekes
) N
— Ocge of c\ng
2 ‘r\e(gﬂ\r ond  WOSS - Shm‘cir\\.j Mad c\xj\umva Concentaron
-0 A\Tion

3 %)rm\aot\r‘\o‘\ of molas Yo tgema\es

2 6
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The scientists recorded their results as a mean value for each group.
The scientists calculated the ‘standard deviation’ for each group’s result.

Standard deviation is a measure of the spread of the individual results
above or below (+) the mean value.

The scientists gave each group’s result as:

mean + standard deviation

The larger the standard deviation, the greater is the spread of results around

the mean.

E Which of the results is the most precise?

L% Qrecision® how Aose ‘!OSO_\V\N_

Tick (v') one box. o volues s
Y
Mean = 171.6 + 16.3 Sevallesy S8

Mean = 177.2 + 15.4 \//

pu—

Mean = 182.5 + 18.2

Mean = 205.2 + 19.4

[1 mark]

2 7

Turn over »
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OPs not
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[5sogs °§
"

L

Table 3 and Figure 9 show the scientists’ results.

Table 3
. Metformin | Metformin
Drugs used Metformin A B + A +B
Number of people 60 40 25 65 30
Mean blood glucose
gg’::;":{::‘;‘ter the 177.2 182.5 1716 205.2 206.5
. 3 +154 +18.2 +16.3 +19.4 +19.6
meal in mg/100 cm
+ standard deviation
Figure 9
60
50
40 =
Mean percentage N
reduction in ]
blood glucose 30. H
concentration ]
3 hours after -
the meal =
20+ n
101 .
) Metformin A B Metformin Metformin_
+A +B
Key Drugs used

I + standard deviation

2 8
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[0]8].[5] InTable 3 and Figure 9 some standard deviations of results overlap. o
¢ An overlap of standard deviations shows the difference between the means
is not significant.
¢ No overlap of standard deviations shows a significant difference between
the means.
A student looked at the scientists’ method and the results in Table 3 and Figure 9.
The student stated:
‘Metformin works better when used with other drugs.’
Evaluate the student’s statement.
[6 marks]
Reosans  sugeorting .*ok}mu\%:
eogormin (Mek) + A” gives o s‘%v\g_\cw\‘\g qeeokes
-Molee o jodopment , strongy Wk and educkion m 6\0&5\ 3\\.\0092 (DNM with  Mek olore
logically  supported &y o Sopficient fonge [HM: Svpporks tha s‘m&wnﬂ
o& (eogons
Figure 9 / )
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i Sl N {» Mood glucese  then Mek oalone Ekws.-}
e Mot +A Sondoh deviokion doee ok avecdap with
Lo e stondoad deviation - ° signiticant daperne”
10 fowevel Meb+ € Sh oveclagy with Me- SO so Alﬁemm
: s ook signigicantt” (roup Sized are svall and ot te
Metformin A B Met:o‘r‘mln Metzoémln *
- Drugs used ~d m\l/ 50 mu\{& MJ “°+ k Wb(-m Ll
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~ Na in \ion aloout tee\ Voo (oble sush
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Table 3
Drugs used Metformin A B Met:olr\min Met:ogmin
Groops Mot
wy 9" | Number of people 60 40 25 65 30
b - = =
5‘5\‘;‘ Mean bloot-i glucose -
Omntesatorng | T2 %S| 16 xe2 | mes 18
meal in mg/100 cm
+ standard deviation
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