Higher Human Biology Question Paper 2019 Candidate Evidence

Candidate 1 evidence

Total marks — 95
Attempt ALL questions

Question 14 contains a choice

1. The diagram shows an early stage in the development of a human embryo.

embryonic stem ce[ls

(@) (i) The embryonic stem cells shown can differentiate into all body cell

types.
State the term that describes this feature of these cells. 1
p r ur) iyt
(i) Explain why embryonic stem cells can differentiate into all cell
types. 1

-)(um Qzunres ot ¥ C%? A\: '@-‘\;?’)J-%
ez

(b) State the number of chromosomes in the nuclei of cells produced when
germline stem cells divide by meiosis. 1

3@_ R,
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1.

(continued)

(c) Stem cells can'be cultured in the laboratory for research purposes.
State one way in which stem cells are used in research.

Used Yo chidg Lo  cfeen eells

Wa{k ‘i L d/\#fr‘é’#‘l‘% o> Q(ﬂ_ HJ@L_, S

(d) Scientists have recently found a way of converting skin cells into
embryonic stem cetls.

Suggest why this is an advantage from an ethical viewpoint.

Daef lms'f‘ Aﬁf‘\‘ﬁ*ﬁj & fan Lu"fm S.
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2. The polymerase chain reaction (PCR) is a process used to help solve crimes.

The diagram shows the stages in one PCR cycle.

'stage1
original section of DNA . TITTITTTITTTIITIITIT
TTTITITIRITTTRINITIT -
&,.“IT a'—primers
| /
nucleotides  JLLLL
stage 3 stag;-éz
TITIITIT I IITIIT TITTTTITITITIITITITIT
et SN N RENNENRERE NN Spsru—" LLLL
Yyry
T ANEANNARRANANNT]
(AR RRERRERRARAANNNE

(@) Each stage of PCR is temperature dependent.

Complete the table for stages 1 and 3. 2
Stage Temperature (°C) Reason
strawds
1 95 Sepevate “
3 97 To allow replication of DNA
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2. (continued) g:
&4

(b} Each PCR cycle produces two copies of a section of DNA.
This PCR cycle takes 3 seconds.

Calculate how long it would take for at least 2000 copies of the original
section to be produced. ’

Space for calculation. -

7438 s

(c) Describe the role of primers in stage 2 and stage 3.

Stage 2 __Krud Yo Speclic  Anur el ey
g = ¥ -g@ glesce,
(.'Gcam J h L‘m e?h‘}awb,) .

!
Stage 3 . -ﬁo.mwprﬁ r-e%grﬁ/ﬂ.

(d) PCR was first used to help solve a crime-in 1986.

Suggest why PCR can now be used to help solve a crime committed in
1980, where only a small blood spot was found as evidence.

_ Coan wiske cn'br‘es‘ € DV A (w’aﬁf’h@

1

2
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3. The diagram shows some of the stages in the breakdown of alcohol by the

liver.
U
enzyme 1 enzyme 2 enzyme 3
alcohol —————— acetaldehyde ~—————> intermediate ———> acetyl
(toxic compound} ¢compound group

(@) Use information from the diagram to explain how alcohol can be used as

a substrate in respiration.
by wsed M He
L) Aol 1 4L
crtric ac.ti {q cle. Cowé-,‘mz;f -/
é&-t‘jw.'zgme A ——‘ra 1,..,,.,,,,5;;,_ . atc:k""% f

Co —€uzym A, _ .

QC{_E‘S! Group

(b) Some individuals cannot produce-enough. filly functioning énzyme 2.

(i) [n these individuals an altered form of énzymeé 2 is produced due
to a missense mutation.

Suggest why this altered form.of enzyme 2 works less well than the
unaltered form.

alfeced Qudine _ae/d C’Qfﬂbfjef
sLm,m_ sl 'bLe e N,

(ii) Explain why these individuals are less tolerant of alcohol.

l/{ 127/} ’a{-e -\no ]DV&’!,‘C Aﬁ‘i—tﬂ
af-ejm\il\flﬂf}Ae imto M,e_ VoFoyinedbit

C,O tm pPot, A )
(¢) Adrug that acts as a competitive inhibitor of enzyme 2 can be prescribed
to treat alcoholism.

Explain how this drug will affect the enzyme.

. Slowr oqo-mq. e L’f’t’,ﬂ'& Aa iy CP
ﬁCe‘\'aHCLQtj JP»
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4. A protein supplement is used by some people who take part in sport. They
believe its use increases muscle mass and therefore improves performance in
sporting activities such as weightlifting.

An investigation was carried out to test if protein supplements improved the
ability of the upper leg muscles to raise weights.

A class of 20 students was divided into two groups, A and B. The groups were
balanced for age; gender, fitness levél and body mass.

Each student carried out 10 weeks of regular training on the apparatus.
Py

Students in group-A took a daily dose of a protein supplement.

Students in group B took a daily dose of a placebo.

All students had their results recorded every 2 weeks for 10 weeks, by
measuring the maximum weight that could be raised using the apparatus .
shown in the diagram.

(@) State two additional variables, other than those described above, that
would need to be controlled during this investigation. 2

1 T:j_w.e of protefn  supp [re ;17{.

2. d_O Saﬁ_‘m 5‘! ptb’/?) -f.rh 5:4!?” }J'L'V}E “lrj\f _
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4, (continued)
(b) The results from the investigation are shown in Table 1.
Table 1
Average maximum weight raised (kg)
Time(weeks) 0 2 4 6 8 10
Group
A (protein supplement) 52 | 57 64 72 36 95
B (placebo) 50 55 60 68 74 80
(i) Draw a line graph to show all the data in Table 1.
(Additional graph paper, if required, can be found on page 30) 3
Y .
3 .
- HESE
o 9 =
- 5 - REZ
¥ e
~ L [ . L),‘
X group A g TR
3 S TR
N :
g srovr 3 = s
q P
[
{£ o
o/ +
S0
= A
QJ [x}
LN
= .
°
D .
© z & & % 1o .
tme (Cweeks),
(i) State the conclusion that can be drawn from these results. 1
{Pl’“o‘b;m % S"m‘;; n}fo]fw:.o ) 'f Y creds2s
}ozzr’—lﬂn/ LA L LF
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4, (b) (continued)
(iif) Suggest a reason for the increase in performance of Group B.
. wark v 9 "H,ue
. S-Ffe/mjl,.‘l(" - tﬁ?n'f‘L?anF}'_ Supp _ftbm.p_ !-;}( ;

{\
LU Se lef.. 1 icres SeS

(¢) The average body mass and percentage body fat of the students was
meéasured at the start of the investigation and after 10 weeks.

The measurements for each group are shown in Table 2.

Table 2
Group Measurement Start (0 weeks) After 10 weeks
A body mass (kg) 60-7 62-5
(protein -
supplement) body fat (%) + 283 238
B body mass (kg) 60-5 61-3
(placebo) body fat (%) 27-9 25-8

Use the data to explain why taking protein supplements resulted in a
greater increase in muscle mass.

5&":4?{&. o/ €

_l_aw{fy
FEy

we.r*_a;bl/ﬁj body Lt _Is
i MM.‘& ‘-e %LA}L,

wde:‘gs Lis Lrpre

arougy "\ng'::w;oj-_ '{*Lw, S""")Z,J?}f?met’j

SQA | www.understandingstandards.org.uk

8 of 29



Higher Human Biology Question Paper 2019

Candidate Evidence

5. The diagram is a summary of part of a respiratory pathway-in a cell.

pathway Y
| glycogen f——=1 clucose
‘ ' " lipids
glucose-6-phosphate /
dehydrogenase e
5}:'::;[?;?;‘ e - intermediate Q|

N

¢ nucleic acids
and nucleotides

intermediate P

ATP ~a= stage X

i |

pyruvate

(@) Give evidence from the diagram that confirms stage X is the energy
pay-off phase.

AT—P ic ﬁ@w Qm%e Ci :

(b) State the function of dehydrogenase enzymes.
t -
. C&[IEL-L?_ H+ [ous . mﬁ'h-cl &

() MName a hormone that is involved in pathway Y.

a\wca g0
) -
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5. (continued)

(d) Some individuals are unable to produce the enzyme glucose-6-phosphate
dehydrogenase.

Use information from the diagram to explain why this would reduce cell
division in these individuals.

glucore- b phogpbade dely Jogernse 1 Yo
nct bhe there Yo dup.  gluiose b plogplid
otk Storvmcdice Q. $ubr o)l FES.
Upids oy Lo waade b omite 4 tien

augenbvane o wd Mu¢[g£¢, ac)b/ t-mc[ea#&cf
e g aya.![ﬂ ble oY -Hne VA o
_ ’mph‘mﬁ 4
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6. (a) The diagram shows part of a testis.

seminiferous tubule

(i) Use the letter T to label a cell in the diagram that produces
testosterone. 1

(ii) Describe two functions of testosterone. 2

1 i{h rovotes pre &w‘“ Do oL Speri

2 bmgener iz,

(iii) Describe how negative feedback control raises the concentration of
i testosterone in the blood if it has fallen to a low level. 2

lowr vkt s¢ Jedoctorone & Jolp b
v e Hed  abts  cacses Al
_\%ﬂgo"\\bsjﬂmmf A weloage et |
Al V‘a\é’af,‘aj Nsrimsie bwb/tict\

caunses e \udeorstitial  cells 4o
‘proalwg.a pasve  detxboroie ju Lhe
"}y(&ﬂi:
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6.

{continued)

(b) Artificial insemination (Al) and intra-cytoplasmic sperm injection (ICSI).
are fertility treatments that may be used if a. man has a. low sperm count.

Describe how each of these treatments increases the chance of
fertilisation.

Ny samples o P Luale Spert
_are. ‘mofeci Aoootler, pp o fﬂ\_’u’/ spetu
ponvt 3 guallgble 4o Lgexf:«unﬂm, i S\
icsl__\head - s dbe  sperin . s

zﬁfwg’H‘\_ ?hw,&ﬁ?zag ﬁ:— ;M)'ro ‘f“)_e_g_«zm
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7. Data from in vitro fertilisation (IVF) clinics is used to indicate how a woman’s
age can affect the success rate of IVF.

(@ The graph shows the effect of age on pregnancy and birth rate after
using [VF. The data refers to women using their own eggs.

—_————

Key ——e— pregnancy rate
—¢— birth rate

50 :

" 40-

30

rate

(%)
20

{ pun

"

|
.Y
T

0 s
22 24 26 28 30 32 34 36 38 40 42 44 46

age (years)

(i) State one similarity and one difference in the trends for pregnancy

Similarity _Lg.p Z% Pe A L‘eoéal
ase Yo wnjem, AE
Aregf mem;?' A

\
Difference quE?ju £ ‘f‘f‘l‘F& s ‘/l,j,\'bel’

o each  age  greup,
C .ll\i @lﬂly ‘H,m: A 19,* V]'E'? 5"@'#.5,7' 1‘

and birth rate. 2
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7. (a) (continued)

(i) Calculate how many 34 year otd women in a sample of 1000 would
be predicted to get pregnant using IVF. 1.

Space for calculation

- D2
IS 3y e
z50
(b) Some women are -given the option to use eggs from a donor when

undérgoing IVF. This can increase their chances of becoming pregnant
and giving birth.

(i) The table shows the birth rates for women of different ages after
undergoing IVF using donor eggs.

Pouor - [
Ageears) | 22 | 26 | 30 | 34 [[3) @ | 4
54

Birthrate (%) | 46 | 64 | 60 | 58 \ } 48 | A
N

Using data in the table and graph, calculate the difference in birth
rate for women aged 38 when using donor eggs rather than their

own egas, :
k C@A; ®ilee =
muﬁ ?O@ugy

y o 7 35

Suggest why older women undergoing IVF are more likely to
roduce a child when using donor-eggs rather than their own eggs. 1

Space for calculation

(© So gomg IVF consent to pre-implantation genetic
diagnosis (PGD) of their embryos. )
Explain why PGD is offered to some women. 1

Graly Loshore  of spuelic
P - )
Qseaces .
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8. Adenosine deaminase (ADA) deficiency is an autosornal recessive disorder
that affects the immune system. It is caused by a mutation in the gene that
codes for this enzyme.

(@) Describe the difference between an autosomal disorder and a sex-linked
disorder. VE.Cosnle 1

Yii
Avrl‘afowﬂ(/(g,}rofdlﬂf aglé‘ e r‘b gjp.;,,._ayafyf ug
aceh bl alleles st Lﬁ e%fnre)‘!ﬁi S8y e
ot e he oty sexclloked wmostly &'Qi’c-ég‘%y

boyy's
(b) The chaﬁ"’:J shows the inheritance of ADA deficiency in two families.

family 1 family 2 Key

(@_O O0—+0 affected male
P

@® affected female

é’ _ (5 - Iﬁ & é [] unaffected male
Q R

(O unaffected female
—_—

(i) State the genotype of individual P using ‘a’ to represent the allele
for ADA deficiency. , 1

A a
(ii) Individuals Q and R plan to have a child together.

Use information from the chart to explain why it is difficult to
predict the chances of their child having the disorder. 1

Uunkiiowe € -H""Cﬂ ore L.?f‘f‘tt
- oy e ’
larriexs & Yeco88 e

_gemediz dewase
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8. (continued)

() Individuals with ADA deficiency have severely reduced numbers of
lymphocytes. They can be treated by a bone marrow transplant.

Suggest how this treatment can help to restore a functional immune
system. 1

A\
pHaCreas e O &Y 'Aé;-ﬂl’mgﬂ'

R £ T Cowmpoedtns

(d) Amniocentesis and chorionic villus sampling (CVS) are examples of
antenatal tests that can be carried out.

Describe an advantage and a disadvantage of using amniocentesis rather
than chorionic villus sampling (CVS). 2

Advantage < Q&/

Disadvantage % tor }‘i‘ef Ls Lger + g et

vesa [Fs -
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9. A man had a glucose tolerance test td indicate if he had type 2 diabetes.

The graph shows changes in the concéntrations of glucose and insulin in his
blood during 150 minutes, after drinking the glucose solution.

Key »——x blood glucose concentration l
+— Dlood insulin concentration

250 500

200 X 400

150 & 1300

blood glucose concentration (mg/100 cm?)
blood insulin concentration. (units/litre)

10045 = 200
( e
50 ' 100
0 : -0
0 30 60 90 120 150
time (minutes) n ég

(a) State the man’s blood insulin concentration when his blood glucose

concentration was 200 mg/100 cm?. 1
Joo units/litre
(b) The man’s blood glucose concentration will eventually return to its
original value.
Predict how much tonger this will take after 150 minutes. 1
Space for calculation

60

minutes
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9. (continued)

(c) This man’s body contains'5 litres of blood.
. Calculate the total mass of glucose in his bloodstream at 60 minutes.

Space for calculation

2 SO s ] (ool
5 , -. 1252 g

(d) (i) The glucose tolerance test indicated that this man had type 2
diabetes.

Explain why production of insulin did not lower his blood glucose
concentration in the first hour of the test.
A
]. v #}-P

r . .

Yo ollowr Ao  Sitade
in—:j -!an. (et _ouad cells. .

(i) Suggest one reason why this man’s blood glucose concentration
started to decrease after 60 minutes.

LS }Eehag gﬂcgé g2, L@L

(e) Describe evidence from the graph that indicates this man does not have
type 1 diabetes.

"}‘Ler-e Ldia {cl ]92_ Ligr

ala g cost
2la g

0\’114 loSe
-

b) JOW{M -

ﬁ!e rease

N
s e ‘phhc'ffkw}mj flnmﬁh vee,e;pla?ﬂ'

’.; A NPG‘A leye (s

(f) Apart from reducing the sugar intake in his diet, suggest another way in
which this man could control his blood glucose levels.

V. b

aluesse
o/

=
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10. (@) The table shows the death rate from cardiovascular disease (CVD) in
groups of men and women in England and Scotland between 2001 and

i
ab b

0.

(i) Identify the group that shows the greatest pgrcentage decrease in
death raté from CVD between 2001 and 2013.

Space ﬁ:_)r calculation e

RV P
¢ Q’s'z QZ‘\

Group [y o ]

2013.
Death rate from CVD (per 100000)
England Scotland
Year Men Women Men Women
2001 603 402 684 476
2005 490 337 577 406
2009 392 271 450 316
2013 324 221 396 275
i O =

Wﬂﬂav

\A’f&.’z )

(ii) Death rates have decreased in all groups between 2001 and 2013.
State another conclusion that can be drawn from the data in the

A_ga-ﬁ& ra {_\‘.’ ‘e an CupD (s I\r’l.{g\f&f

Hoau W05 S5v _roumady,,

c%‘-/ 1,

Space for calculation

(iii) Express, as a simple whole number ratio, the death rate from CVD
in English men compared to Scottish men in 2013.

Eﬁélish men

Scottish men

1

SQA | www.understandingstandards.org.uk

19 of 29



Higher Human Biology Question Paper 2019 Candidate Evidence

10. (@) (continued)

(iv) Explain how the data in the table allows a valid comparison of
deaths from CVD between England and Scotland to be made,
despite their populations being different sizes. 1

(b) Three thousand men took part in a clinical trial to.investigate the effect
of a cholesterol reducing drug. Half the men were given the cholesterol
reducing drug while half were given a placebo. -

(i) Describe how a double-blind design could be achieved when
setting up the clinical trial. 1

Ue o ,C’om‘w‘ﬁef Yo rmadocaire
ébm.fh &:E‘,Qn M'}T . "}b O _,L Q}r”w;{rf -Mlié’da;"l"._eq
l().f‘\ﬂs L

(if) State what aspect of the design of the study increased the

reliability of the results. 1
T IO e s ¢ lare
S ple  SHe

(iii)) Researchers concluded that taking the cholesterol reducing drug
decreased risk of death from CVD, as it lowered the concentration

of LDLs in the blood.
Explain why having a lower LDL concentration in the blood
decreases the risk of death from CVD. ) 2
LDL  cowm coidribte Yo Vgl
ol Y el

\-e,r: r‘9‘ “\a a‘f-lrz.eyz bl Le:‘h u-fwﬁ’f-ﬂ-légg ]
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11. (a) The water flea, Daphnia pulex, is a small invertebrate animal that lives in
ponds,

Water fleas can be used as model organisms to investigate the effect of
chemicals on heart rate,

heart

A student carried out an investigation to find out how caffeine
concentration affects the heart rate of water fleas.

A water flea was placed in a small container of pond water and left for
5 minutes. The container was then placed under a microscope and the
water flea videoed for a period of time. The video was analysed and the
heart rate of the water flea calculated. This procedure was then
repeated using different concentrations of caffeine solutions.

The results of the investigation are shown in the table.

Caffeine concentration (g/1) Heart rate of water flea (bpm)
0 135
0-2 185
0-4 220
0-6 245
0-8 270
1-0 270

(i) Suggest why the student left the water flea in the solutien for
5 minutes before videoing its heart rate. 1

Y allor  Hpme LoY R wéﬁv/
e Yo gt 1wed Yo Fs

Lu ) von WeaTy
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11.

(a) (continued)

(i) Suggest why the student videded the water flea rather than simply
counting its heart beat at the time. 1

o a,/o}A t/tf/lkifzdm LIrvgyr L_,vt—l{ﬂq

t‘a:—.mrﬁuﬂ .
<J

(ili) Use data from the table to describe the changes that occur in the
heart rate as the caffeine concentration increases. 2

aS  Catteive cotceialon  lucreasel,
Ye leawk wabe £ o wpiter (es
alse  tucressed, il 9.3 g /!
et verwdine ot 270 b,

(iv) State how the reliability of the results from this investigation could
be improved. : 1

b&gaég{!L -é’,.{(‘;’hﬂwy%_ < TUH—-M

b d 9&'@5 o owrerm 4e.

(b) In humans, describe how the autonomic nervous system increases the
heart rate. 3

1y
-‘;MEA‘::!ML-, ﬂﬂ]j’. "l‘Lte m-e&m“a releases

vorad rewdt ve wlildh  ppares -|J4e

C s odpinl ety Lpde ( pacecanka)

Yo ol a S“}gb;._«ﬁ/ U el
Lfexw"}‘k;c.fa_f ma{-ﬂ Yo couce  au e‘.&_mb
tetpme o tivplating Ale  cncliac Lhres
1%#%,&&4{;4 ‘Lbem;r,'F mﬂ{e
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12. Endorphins and dopamine are neurotransmitters that affect mood and

behaviour.
@ =S.’:_ate_clne ag;;‘vity that in_crea,se:-j. endorphin production. 1
|
2ol =P CLL/) Cf?[4 742 z
(1) State one function of endorphins. 1

cventes o veeard _’vad-a wdey

(b) Parkinson’s disease is associated with a loss of dopamine-producing
neurons in the brain. It:cannot be treated by taking dopamine.

Describe a bossible mode of action of a drug that could be used to treat
this disease. 1
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12. (continued)

(c) The diagram shows synapses from the brains of two individuals.

Individual X has never taken recreational drugs while individual Y has
used a recreational drug for a long time.

individual X individual Y

nerve impulse

neurotransmitter
_molecules

(i) Describe how the recreational drug has acted on the synapse of
individual Y.

kﬁf\wj?z;)u )% po r‘l‘ﬁw
Yz syVs

%
(ii) Describe how changes to the synapses of individual Y will affect
their drug-taking behaviour.

_&wﬂg :WCF—F_{ZS& —}‘0 [P?"Q*M €ee
K '\—LP C;Q.hng

]
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13. The diagram represents a section of human skin punctured by a splinter of
wood.

epithelial cells

(@) (i) Describe oné way in which these epithelial cells defend the body
against pathogens. 1

.ﬂ]m‘n frry ( . latrh"fe}’v
i

(ii) Name structure X. . 1
Cap e,
o v
(b) The dnflammatory response involves the release of thé chemiical
histamine. .
(i) Name the cells that release histamine. 1

War}._. _(’ﬁ;‘.("{g

(i) Explain why the skin around a puncture wound often becomes red
and swollén. ' 1

\ T e ch)’cs(/l?“m(}&m <

(&) Lymphocytes are part of the specific defence system of the body.

(i) Explain how a lymphocyte is able to recognise a particular
pathogen. 1

Am“ﬁ)m@ﬁ...ﬁqﬁeﬁ%m S '},41‘_]403%,
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bl xller.

13. (¢) (continued)
(i) Describe how T lymphocytes destroy infected body cells. A/L( S«bﬂ"f ¢ 1

f'i/lf (‘q;ﬂ(' Lnf)p r‘£

e’ﬂ—fjﬁﬁd-ﬁ?. Cgflqﬁ'c‘«we_ e \lb\ﬁ?c‘[‘é‘ﬂ
2l

(d) The graph shows the concentrations of the HIV virus and T lymphocytes
in the blood of an individual in the years following HIV infection.

Key

— HIV concentration
«= =« T lymphocyte concentration

1000 100
>
LR %0 5
= 800 80 S
g 700 -fHH 70 £
Ta SRl d 2 ~
2E  e00 60 =%
5 £ 08 25| EREAT -/ = E
5% 50 / 50 Ig
=g ' /- 58
55 400 : 0 58
'g 300 i y 30 'E
£ 200 A 20 2
o i T
§ 100 - sttt 10

0 S=EEZt Ny

0 1 2 3 4 5

years since first infected with HIV

(i) Suggest a reason for the decrease in HIY concentration during the
first year after infection. 1

(i) Explain why the T lymphocyte concentration is decreasing between
1 and 5 years after infection. 1

HIWV LS Causomg ~\—'LQ :thhg

I gHaA: Mo T s,
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14. Attempt either A or B. Write your answer in the space below and on page 29,
A Discuss the encoding, storage and retrieval of information in memory. 9
OR

B Describe vaccination and discuss its role in establishing herd immunity in
a population. 9

You may use labelled diagrams where appropriate.

éMCoA}mﬁ ..'
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!E\ ADDITIONAL SPACE FOR ANSWER to question 14
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ADDITIONAL SPACE FOR ANSWERS AND ROUGH WORK
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