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Answer all questions in the spaces provided. ”

box

E Littorina littorea is a species of snail found on rocky sea shores.

A student investigated variation in snail shell height in two populations of snails.

Give two ways in which the student could ensure his samples would provide a reliable
measure of the variation between individuals in each population.

[2 marlu;]|
1 2k Cadviduals ab reuelon |

2 Hawr o \ose Somgplt g o talixoluaks Somplu
} WagasurRal .

‘ @ The student could determine the median, mode and range from his measurement of
- shell heights in these populations.

Give two other statistical values the student could calculate from his measurement of
shell heights in these populations.

‘ [1 mark]
|

1 wean
| 2 “tondadt  dunod<on
|
@ Name the taxon in the hierarchy of classification represented by:
[1 mark]
1 Littorina C'a@’l-ud ‘

|
‘ 2 littorea SpredLs
|
|
|

i
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E The student noticed there was a difference in shell height between these populations |

of snails. He wanted to investigate if the difference was significant.

Maths Made Easy

| Do not write

box

Give a suitable null hypothesis to use in his investigation and name the statistical test |

to use with these data.

[2 marks]) |

Nulhypothesis _ Thart s o sopmtpicant Oferncy bekween

the woan Sull kot for e dus popdakions

Statistical test  —— {eq¥

Turn over for the next question

03

_ |
Turn over »
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II] Describe how a phosphodiester bond is formed between two nucleotides within a DNA oo

molecule.
[2 marks]

[N S] S ggb-\}mmu Qa«"&-"o-\‘:,m a Fadhion é)d-wu.n |
prospheke Qrowy Nt dgororihese  growg o

d nacloodedas. Theas Vs a  Concleu sodeow Ma.d*'oqi
beleceetne  \omder

EI The two DNA strands of a particular gene contain 168 guanine bases between them.
The relationship between the numbers of guanine bases (G), adenine bases (A),

thymine bases (T) and cytosine bases (C) in these two strands of DNA is shown in the
following equation.

G=4A+T)-C

Use this information and your understanding of DNA structure to calculate the ‘
maximum number of amino acids coded by this gene.

| Show your working. l(,& =4 (i\ *_"\ ~\64 |
| 336 =4 (AT 2 marks],
(A= §4 |
QU ¥ 4684168\ i

. 2 o
s o |

Answer f0 |

E] Name the protein associated with DNA in a chromosome.

hisvons (s) |

AT

04 1B/M/Jun20/7401/2
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E In the process of semi-conservative DNA replication, the two strands within a DNA ‘

molecule are separated. Each then acts as a template for the formation of a new |
complementary strand.

|
Describe how the separation of strands occurs.

[2 marks] |'

DO hicase  brewks fha lugelrogan  bondk
bekwen Jha fases | Jhot Lolob fhy we Shramels
golhey

“\\-?Qrs weWT === 24 C posrs wih 6

Turn over for the next question

Turn over »
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‘ |I| Explain how an arteriole can reduce the blood flow into capillaries. box
[2 marks]
RI“' lercda \\‘LS Q \“M‘A'J\ masudas wod Wks an
odivg bt hay o dlusnar bmen ., T neuscha
v
Combok  Un b5 ek Msk'd-t'na e Lens wrelth, |
So %Jﬂu'ffs. H vt ﬂau.)% Slowser—dlommr—to
Figure 1 shows heart valves during one stage of a cardiac cycle.
Ventricles are visible through the open valves.
Figure 1
Valves between
ventricles and arteries
Valves between
atria and ventricles
1B/MJun20/7401/2
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E’ What can you conclude from the appearance of valves in Figure 1 about
heart muscle activity and blood movement between:
1. ventricles and arteries?
[2 marks] |
Voeobecles velosad oy Veliry oot shod . Ty
Oy bo purasand bl coo’ ,ﬂou.)t.he, loach ’Ar% jthe
] .
odiniey tnbe o veaba (e
2, atria and ventricles?
[2 marks] |
Atca s coubachd, (enbica s Felexges Blooct
Jb‘”s 4‘“‘09«3?'\ valve erm 'y e W ht'eq - ‘
|
Question 3 continues on the next page ‘
|
|
|
|
|
e — _ = ]
Turn over »
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Tick (v') one box next to the blood vessel carrying blood at the lowest blood pressure. - oo
[1 mark]
Capillary \
Pulmonary vein
Renal vein
Vena cava i
A scientist measured the heart rate and the volume of blood pumped in a single heart
beat (stroke volume) of an athlete before exercise and calculated the cardiac output. |
Cardiac output is calculated using this equation.
cardiac output = heart rate x stroke volume
Her results are shown in Table 1.
Table 1
Heart rate/ | Stroke volume | Cardiac output _
beats minute™ | cm? / cm® minute™ |
62 80 4960 |
After exercise, the athlete's stroke volume increased by 30% and the cardiac output |
was 13 832 cm® minute ™ |
Calculate the athlete's heart rate after exercise. .
|
Give the answer to 2 significant figures. Show your working.
2 marks] |
: wdpik [
Heart roke - g,_o.rol»o.c. owp .
Strohue ol g .
43 832 e |
(Box4)ow’ |
= A mon beody [oun 0 =A% |
.|
| e
Heart rate 130 beats minute ! | 9
- — . . ]
IB/M/JUN20/7401/2



A student investigated the effect of ethanol, hydrochloric acid and temperature on the
loss of red pigment from beetroot cells.

During the procedure, the student:

added 10 cm?® water into one test tube
added 10 cm?® ethanol into a second test tube
added 10 cm? hydrochloric acid into a third test tube
put the three tubes into a 25 °C water bath
cut four cylinders of tissue from a beetroot
put a cylinder into each tube and fitted bungs
added 10 cm?® water into a fourth test tube and put this tube into a
70 °C water bath
placed the fourth cylinder into this tube and fitted a bung
o later removed the cylinders from the tubes !
| « estimated the intensity of red pigment in each solution by eyesight.

! m Give one way in which the student could ensure the first three beetroot cylinders were '

' kept at 25 °C throughout her experiment.

: [1 mark]

| Mmeesur o Jpmprradae ok aluen (Adsvedy aud |
\v)

adgust  Jungiradun te cowesh fo 25T f mo- at 2EC

|
| |Z| Give two variables that the student did not control in her procedure. |

| [2 marks] |.

| 1 Mass ﬁ\kn. th‘/\o&;s Lseof
|

2 _TTaw  sput vy the sobdconm,

Question 4 continues on the next page |

I |

|

I

f |

|

I o . B ]

Turn over »

o
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E The student used a measuring cylinder to obtain 10 cm?® of each solution. box

Figure 2 shows some of the scale graduations on the side of this measuring cylinder.

Figure 2 '

|

|

i

30

10 i

What is the uncertainty of taking a reading of 10 cm?® with this measuring cylinder?

Suggest how you could reduce the uncertainty calculated.
[2 marks] |

Uncertainty + /I cm?®

Reducing uncertainty M52 Ondhrasaid  wollh  Smaldes '
CRRS ok

g
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|Z| Using Figure 3, what can you conclude about the dama
water, ethanol, hydrochloric acid and different temperatures?

L

11 Maths Made Easy

A different student used the same procedure and she controlled all variables
appropriately. Her results are shown in Figure 3.

Figure 3

E F G H
> X//

, '{— Bung

Key

™ Intensity
of red

pigment

/& W

Water Ethanol Hydrochloric Water
acid T
25°C w;ter bath 70 °C water
bath

Provide explanations for your conclusions.
[4 marks]

WMM Jomage Fo Clls QS no Colow Cheweg

[4

Sugeests vo piamed woes rRltased. Howmu,wa.h: at

10% Cotsny b  Most clanass. Doshus) colowr Quggest

Pos: Wowont Mltaced . Ths & ol do  lnakning Qumdt

Otdmug,‘nj 0{! cadk Sw,fm @Nkﬂﬂs/&xnui Prd-u-‘r\s

CalRasing \MW%CQ,% gl & el Maudvrang . Ethansl

Consstd Sowe  domane , as F Oiseoles (pids , Se Goudd!

OUsoWR some of the Posghokpeed belawe,s. Ao Couped

SOme d“-"*“%ﬁ as of afdas &J-’M_prm ot iy

low PH.

Answer space for this question continues on the next page

Turn over »
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E A student investigated starch hydrolysis using the enzyme amylase. o

During the procedure, the student:

treated the starch to make it soluble

prepared 10 cm?® of different concentrations (mg dm=3) of starch solution

added an identical concentration of amylase to each starch solution |
measured the time in minutes to completely hydrolyse starch.

He repeated the procedure and calculated the mean time to completely hydrolyse I
starch in each concentration of starch solution.

Draw a table the student could use to record all of his results.

You only need to show completed column headings.

[ona : Tuoo 2“ Ca
| Em‘m? L\,,&tnu&-;ssll{ Wydro s J.,Mf:—s
| - (g ) (sesonds) | (secomats) [(secends)

@ Describe the results you would expect the student to obtain.

| A Clasch  Qomcombrakion R0 ge g ﬁ"'\' o MML‘;&Q |
| Storch  Uncresses

T
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El A competitive inhibitor decreases the rate of an enzyme-controlled reaction. b
Explain how. .
[3 marks]
RV\ \:I\.‘\.&‘.b\.tl"of‘ \'\,Q_) a M” SW_ ;6 %‘\L |

Substeodl. g0 vk con badd Yo W ochWR st o

e 2Ny . Tus (T)rwu}.\ Y é‘rmt\h'm q_an

Qe — Subsete Co SSPILES J-ofm'na hven S
cr\k,:lactc«ﬁ W  peachoon .

' E When bread becomes stale, the structure of some of the starch is changed. This
f changed starch is called retrograded starch.

Scientists have suggested retrograded starch is a competitive inhibitor of amylase in |
the small intestine.

' Assuming the scientists are correct, suggest how eating stale bread could help to |

reduce weight gain.
[3 marks] ‘

| More  tefro grac Sherch  will bed o aulase
gt pakchel (& lcom \9""*’035 down Sk |
| o lass Shoseh vy o Wysed  n¥o mottose . Shorck,
Cat b oheorbed  so (255 sugars Whke gl Cose
| o ohsoiged o (253 enclabe o colly

Turn over »
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Trout is a type of fish, often produced commercially in trout farms. b

A scientist investigated the growth of farmed trout. She determined the median mass |
of a large population of trout at intervals. She started measuring on the day the newly |
hatched fish began feeding. Her results are shown in Figure 4. '

Figure 4 i
700 TorpErrT |
600{ 1‘ |
500
| .
| |
o | :
400 — |
!
Median fish - teH e e B
mass / mg | ;
. : | .
300 { i ' ‘ 5
e A e e e
2he [T ]
200+ ' O e e e
A e
100-/ | ‘ : |[ 1 E=EE ! i
FHEZTERNRE NG NERANNAES ST NTRD URRNNMARZE A AR RARNY
TEiET | . i ;
% 20 40 60 80 100 120 |
Time spent feeding / days

The best fit line shown in Figure 4 is represented using this equation. ‘

median fish mass = (m x days feeding) + 50

where m is the gradient of the best fit line. - ‘

| H|| “Ill Im HI| 1B/MIJUN20/7401/2
16
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[Il :Jse Figure 4 and the equation to calculate the median mass of fish after 195 days’
eeding.
grod: Y75
Show your working. ds 47
[2 marks] |
(U7< xdag)+so |
= J96.29
= 980 My
|
Answer 380 mg |
‘ E A trout body cell contains 80 chromosomes.
Table 2 shows the number of chromosomes and the mass of DNA in different nuclei.
I All the nuclei are from the same trout.
Complete Table 2.
' [2 marks] :
‘ Table 2 |
Nucleus Number of Mass of DNA /
chromosomes arbltrary units
|
At prophase of mitosis 80 Go '
|
At telophase of mitosis %O 25 |
From an egg cell 4o 2.5
| |
! |
| EI Give one reason why trout eggs produced by meiosis are genetically different. |
[1 mark]
|
CH'DSQ.:% aves °& QAo sonay Oriin VA bo ey .
; |
_S,;J-\'kﬂ-! OLL\IQ-:BL‘L; ‘ .
N |
|
Question 6 continues on the next page i
|
- ~ ]
Turn over »

i
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A trout body cell contains 80 chromosomes. box
Farmed female trout are treated so that they produce diploid egg cells. |
i
E Give the number of chromosomes in body cells of the offspring produced from treated
farmed female trout and untreated farmed male trout.
g0 OMO"'?O [1mark]|
Jo + <7 = &
Number of chromosomes 120
' \
| E] The offspring produced from farmed trout are sterile. Suggest and explain why. |
! [2 marks]
T@' Meu'!.:) u‘hn. Oopt,'e.-, O‘,I! MO&OM) (<Y ‘
‘ »\6‘“4-%\0301_.5 e Somes Cont P.ﬂl:f A fo d’"‘
| C%W; '.Bgf‘ ner'o Sis .
|
8

e

IB/MAJuN20/7401/2
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E Explain how HIV affects the production of antibodies when AIDS develops in a person. ‘ e

[3 marks]
H WV cutades WuTuus. Bedps T catly oo |
hecskecl ko ochvale B elhs lo  phivisls yeapiotis
-\-oﬂtwrm 'ﬁlﬁsm clls | o sy antboolia L U

loe @rookuced .

Question 7 continues on the next page

Turn over »

L
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@ A scientist measured the effect of a drug on the number of T cells and the number of - bor

|
HIV particles in blood taken from a person with AIDS. The results are shown in

Figure 5.
Figure 5
600 1- ENER S A ‘ oo 120
‘ HEH e |
Enw nR ey Cduid |
| ‘ 1 |I // | |
400. A = | - SEE _._.,.7 2 B ____A____.___._,BO
Number of AN LT 5 Number of HIV
T cells per S E N TN BE R BT A - i - particles per
mm?3 of blood N PR mm3 of blood
7 | emRm \\;;,.’ | L . ' | 40
g I T L | WS :
e : ~\|/
|
= t11 - : l -
0 - . . 0 .
0 4 8 12 16
Time since start of drug treatment / months
Key

-=—=Tcells
—— HIV particles

Symptoms of AIDS occur when the number of T cells is below 200 cells mm™

Use all of this information to evaluate the effectiveness of the drug in treating AIDS. |
[5 marks] |

T vuumbe o Teths & Uas thean 200 ak Y |
yonith g lgg_.”!ﬁp..ta Yoo d"“*j v rnef -E{}ui-n.'v&. !
Hiv penbeelsy romace o conshank Worl o bhey  dont
agf reimovtd 5‘3““"9(""‘1.% Cs vie  reprods W|
o Stedvs et [og» \?NJ:o-'ud Retutls coutd e
pnot_segwiftcant @t alk  gnd hewr dA‘}J{J—b«‘* Afecs
On o MM;— ol gt

\,‘\Cmmuié' Cl seanes Yo be -p-ﬁt.'-&'ﬂ O.HZM K moathy |
Uakaan: 1 UM Nouwlecs S‘M"(“C‘:\ A *‘3 lv‘udond
S‘-ori'cﬂé Tw Nusmdogr @ oves {""’H.Q- /s\' > S\'Qﬁa"%l

L
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8
|
|
Turn over for the next question

i
I
|
: Turn over »
1B/MAUN20/7401/2



22
[I\ A scientist measured the pressure in a phloem tube in a willow plant stem.
He repeated his measurements to obtain nine readings.
His results are shown in Table 3. :
Table 3
Phloem pressure / arbitrary units
74 | 80 | 70 | 86 | 82 | 93 | 74 | 91 | 88 | 722}
|
The percentage error of the mean phloem pressure in this phloem tube is calculated
using this equation.
|
rtainty in measurement
Percentage error = il L x100 \
mean |
|
The uncertainty in measurement is half the range of the measured values.
Calculate the percentage error of the mean phloem pressure in this phloem tube. |
Show your working. ra —_ ;,__ 115 ‘
Yol 23 [2 marks]
Lo = ?l|+9.0+7045 4-81‘*334'? L8
3%
1495 |
—— Jpoo: M, 02439 < 14 |
g2 |
Percentage error _ /“l % |
|
|
|
|
|
M
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@ The mass flow hypothesis is used to explain the movement of substances through
phloem.

Use your understanding of the mass flow hypothesis to explain how pressure is

generated inside this phloem tube.
[3 marks]

Sucroy gels Wuaspurbid nbo the @hlotn by
ockire  fromsport. Thas sedmens o wsedes
_ptenktok o} dlu Q’kl““'- Do \»odes i oves
cn by Osmese, Oroefray pssunse ot Tha |
ik }
|
|

r

Question 8 continues on the next page
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E’ The scientist also measured changes in the phloem pressure and changes in the rate
of water movement in the xylem of a willow plant at intervals during a day.

His results are shown in Figure 6.

Figure 6
124
|
11
|
104
Phloem & |
pressure / 8
arbitrary units
6_
5 1 T T T 1 1 1 1
08.00 1000 12.00 14.00 16.00 18.00 20.00 22.00 24.00
Time / hours
®
5_
4_ |
Rate of water
movement in 34
xylem / kg hour~1
2_
1
|
|

0 ] I T ] I T T 1
08.00 10.00 1200 14.00 16.00 1800 20.00 2200 24.00
Time / hours

Describe the relationship between phloem pressure and the rate of water movement

|
in xylem in this plant.

[1 mark] |
|
|
|

As Q\&\rbm ;‘;.-.asm vJ-ﬂ.u\ weades  vhovamenA

WOneq (RS | .
'{Xf\uug L‘} \f, m‘p w’"v-ov\.dfk

2 & IBIM/JIN20/7401/2
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|Z| Phloem pressure is reduced during the hottest part of the day. Use information in { Sk
Figure 6 along with your understanding of transpiration and mass flow to explain why. |
[3 marks] |
Q&' \Apoe\:a-l’ -\-A»xp.lra}mk ']\-brk S naoPrR @&Qﬂ&’l)onl'l
So Mpre }rM59¢rG}CM #?MU- oy MJ (& lo 3\' ll
'}\\r"m,vl\ Ho sﬁwg}a_ wn ) l,vss Loalar s |
} A\ |
9

Turn over for the next question

|
Turn over »
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E] Describe the processes involved in the absorption and transport of digested lipid bax
molecules from the ileum into lymph vessels

[5 marks]

T cligeakd Lipudl poom  pcelley Hen which ore
Wads wp S WM@&MM% Lele sodks andt Mﬂlw’l
Chains. Thea hadeas % Aol Qnot NOM;}LQWCO(M
WMora ook do  wouter So Hhay con b2 'J'I'MSP:.\'W-
They Yo gub abserbtd by Stighy polectr  (oued
_bffesconiinte Y eds. The  colhs Fen  Lise Jhese
cu tha bt«i\owqg\u Lloks fo onbiae a YoNd
%\n«,c%bu wett 2. ma M awd Chachs o
lorn a %‘?‘5%#5 agannsocta  the cllls .
Twse o pan Shed wpin vegt s thab moun
Yo Ve oM prewbrane a!#a M~

I III"l |II\I II" |III 1B/M/Jun20/7401/2
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EI Describe how the structure of a protein depends on the amino acids it contains.
[5 marks]
The. shwduaa o‘;_.! ?ro*was O cltfernaiasot k‘b Jla
Seguemer whilk  amiine 0o et oiandivg
She Wt goln pnphode (e, Defacens Owming
acsols, Wous Ofk‘ﬂnw (52 grosagpe . weh Lodarang
What l«,:{‘a«. o] tnlerachons Vhu, can heoe  Lonke
ethor ouming Gends, e

me ehwctus ,,me.d by ‘MJ’"’&M
bponeds qod hisu Jiok_belyag (ke Jhe sderkcony
6 hrudue ej ,Emky ,ﬂ:loém,, vy K‘e.k,lh onfuences
0y Y ?xquu o) each (pano ciol, 33.-.,../"‘\0.*'

_QroWins Gue padk up g%q Sevrrad  polgpephicle f
Chasns e dogelher (b dorhom, Stiachun aud
Then condotnped . Tk (s Al S der quakiion |
Shackue .

|
These struchuss ave hyhly speefec, fotmin Wige I
el Shap uc evgn ackla slas, onkecds, i
bunpling des  and  reany rhore. |
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