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Candidate 1 evidence

Candidate 1

SECTION 2 —75 marks
Attempt ALL questions ~

1. (8) The diagram shows a typical animal cell and some of its structures.

Cytoplasm

Mitochondrion

Ribosomes ~<et ot - Cell membrane

Choose two of the structures labelled and state their ;‘unctions.
1 Structure MitOCeioOxia
Function _Si e OF Merobic RSP Lralicn

2 Structure _{a/ORRVARIAMAL TlDOSOIME?
Function COORCA QNN ANC @k

N\ 2

Poaa

e

(b) The field of view of a light microscope measures 2 mrm in diameter.
20 plant cells were counted in a line across the diameter.

1 mm = 1000 micrometres

Calculate the average size of a cell in micrometres.

Space for calculation

&) O\ . micrometres
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2. Astudent examined plant and animal cells using a microscope.

Animal cell Plant cell

The animal and plant cells were placed in solutions of different salt
concentrations. After several minutes a sample of cells was taken from each
solution and examined. One cell from each solution is shown.

(a) Changes in the cells were due to osmosis.

Explain why osmosis is described as a passive process. 1
- 0 a i o hidl
on i RGcn o > < Qldan,

Oown o conCaNxalicn YYraeiends .
(b) Identify the animal cell shown which had been placed in a solution of
higher salt concentration than its cell contents. 1

Cell number % (r)\-

() State the term used to describe the condition of cell 6. 1

Euraid,
O

(d) Cells 3 and 4 had been placed in solutions which were both of the same
concentration.

Explain why the results observed were different. 2

N i Gk 3

Yl p\our\)a

UOGJA mzcmm “”5 sm\ ZesTe) P
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3. The diagram represents part of a DNA molecule.
Strand of DNA ~
Strand of DNA
(@ () Give the term which describes the shape of a DNA moleciile as
shown in the diagram. _ 1
Adoige sranded helix
(ii) Describe the way in which the DNA strands are linked together. 1
by QINING CiCids [Dases
(b) Name the organelle.rin animal cells which stores the DNA. ) 4 1

- Nucloun
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4. The diagrams represent stages in an enzyme-controlled reaction.

Stage 1 Stage 2

(8 Enzymes are involved in two types of reaction.
Identify the type of reaction shown in the diagrams above.

credakion. eoadian

(b) Describe the events occurring in the enzyme reaction shown.

MARKS

- thg entyme o denawed e oneaning
] ﬁl&b_lw%mQJLLﬂc%a-%ﬁH

! SeeCiAic S

Ha't L ( {

C_bsade.

o @ﬂ%\fu’ Aoen .
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5. (a) The tablé shows information about two types of respiration in animal
cells.

Tick the boxes in the table to indicate whether the statements apply to
aerobic respiration, fermentation or both.

Type of respiration
Statement Aerobic Fermentation
Oxygen is requiredA ' ‘ - /
Pyruvate is formed \/ ’ ]
Lactate is formed A 7 _ v
Carbon dioxide is fornjed /

(b) ATP is an energy-rich molecule formed by respiration.
Name a cellular process which requires energy from ATP.

DOt Nesis

MARKS
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enzyme pepsin.

pH 5-5

Cloudy
protein
agar

pH 4-5

the enzyme.

The results are shown in the graph.

12

pH 0-5

pH3-5

When the protein is broken down, cloudy agar becomes clear.

6. An investigation was carried out into the effect of pH on the activity of the

A Petri dish was filled with cloudy protein agar. Six holes were made in the
agar and each was filled with pepsin solution at the pH values shown.

The dish was examined after 24 hours and the diameter of the clear area
around each hole was measured. The larger the clear area, the more active

10

]

Diameter

ofclear 6

'E.ﬁ
S A

area (mm)

e S

i
£

)
pm e

0-5 1-5

45
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6. {continued)
(@ (i) Identify the optimum pH for pepsin in this experiment.

pH -9

(i) Calculate how many times more active the enzyme is at pl-i 2-5
than at pH 4-5.
space for calculation &2 = D g1 A

AR N ’ .

w2

(&)

- times

(b) State two variables which should be controlled to make this. experiment
valid.

1_femperaiuue

ZWMM Liant inlensitu
J [ A J

() As a follow-up to this investigation, students were asked to design an
experiment using the same apparatus to identify a more exact optimum
pH value.

Complete the diagram below to show the pH values the students could
use.

pH.O:5

Cloudy
protein
agar

-5
=
pH B

MARKS
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7. The process of mitosis begins with the chromosomes becoming visible.

Describe the sequence of events which follows on from this resulting in the
production of two daughter cells. 4

* CNromosomen eame Visiohe an oo,
and 4bn HQS. Join Ak Mo eQuaiar ol
We Coll TThe spindie Fipn Hon puld Yo
& Cnomasemgn Ok eiMel side Of Hae

B Spk. Tl Gk Hon
egio © SPUk, Ond. i onts Ao
‘ A
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8. The diagrams show the human reproductive system in females and males.

Female Male

Oviduct

Sperm
duct

(@ From the diagrams, identify one site of gamete production.

ONGr,
J

(b) The diagram represents the process of fertilisation.

Diploid

CellF

B

(Baploidy Diploid

@iy In the diagram, circle one term in each box to show the
chromosome complement for each cell. )

(i) Name cell F which is produced when the sperm fertilises the egg.

fetus

MARKS
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Adapted from the Herald, Friday 4 March 2016
Coffee and Multiple Sclerosis

Multiple sclerosis (MS) is a condition which affects the central nervous system
and can cause problems with vision and balance as well as numbness in the
skin. Scotland has one of the highest incidences of MS in the world, with a
mixture of genetic and environmental factors thought to be the cause.

Research suggests that drinking a lot of coffee every day could potentially cut
the risk of developing MS.

Experts found that consuming more than 900 ml daily may offer up to 30%
reduced risk.
Researchers compared the results of studies from two different countries.

One study in Sweden involved 1,620 adults with MS and-a comparison group
of 2,788 peaple without MS. A second study in the USA involved 1,159 people
with MS and 1,172 people without MS.

The results showed the risk of MS was .consistently higher among people who
drank fewer cups of coffee every day in both studies, even after taking into
account other factors of influence.

(a) Identify the factors thought to be the cause of the high incidence of MS
in Scotland. 1

“0Ot ANy ereudin cotfes. .

(b) In the table below, preseht the information from the passage, to give
details of the two studies and the people involved. 2

(An additional table, if required, can be found on page 28.)

Country UAiFn @S [ ININQUE TS
Spaeaen IR A PATRE R -2
nWsa 1,189 | VWi \™xZ
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(continued)

(¢ As part of the research described in the passage, groups of people with
MS were compared to those without MS.

Give the term used to describe a comparison group in scientific research. 1

(d) Decide whether this research would be described as reliable or not and
tick the appropriate box.

Give a reason for your choice. 1

Reliable - Not reliable [+ [

Reason ~MAS Lk LCO O‘(\U:\) esed (N 7 couniien
N_Ho udnde 0NG ,and MNedicald h\s\(mﬁ
thesa
Gua resiutie
(e) Thé researcher took ‘other factors of influence’ into consideration.

Suggest one of these factors. 1

* Medicat hisbrg )
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(b)

Yolume of blood
(dm? per minute)

10. The following statements are about blood vessels.

Contain valves.

Have a narrow central channel.

Carry blood under low pressure.
Form networks at organs and tissues.

Carry blood from the heart to organs.

Choose either arteries or veins and select two statements from the list
above which describe that type of blood vessel.

Blood vessal \L\V\@T\Qﬂ

Statements 5 and A

The graph shows the effect of changes in heart rate on the volume of
blood pumped by the left ventricle: .

65

\

6-0

55 ]

5-0-F

4.5

80 85 90 95 100 105 110 115 120 125

Heart rate (beats per minute)

(i) Describe the relationship between heart rate and volume of blood
pumped by the left ventricle.

o ey Deod ek can o tiymped
D 6. A3m® por trnuke

(i) Predict the volume of blood pumped by the left ventricle at .
120 beats per minute,

_bS g per minute

MARKS

1
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() The diagram represents part of th‘e circulatory system in humans,

e

() Describe the difference in oxygen concentration in the blood
travelling through blood vessels P and Q. 1

> plaad sl P i s deox\\xgenmed

Qnd bload vessk Q s oxyaenCied

(i) Name the heart chamber labelled R. 1

Lk ventricia
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11. (a) Tongue-rolling is an inherited characteﬁsﬁc controlled by different forms
of a gene. T (roller) represents the dominant form of the gene, and
t (non-roller) represents the recessive form.

The family tree diagram shows a pattern of inheritance of the
characteristic.

O Mate tongue-roller Male non tongue-roller

|:| Fernale tongue-roller % Female non tongue-roller

(i) Use letters from the diagram to identify all the individuals in the

F, generation. 1
‘ I T« TL ' b’b _ _ _
(i} Give the genotypes of individuals E and F. 2

e MNole non.’xoﬁ .
E_ThRka, HGe-tounge ™ F%W‘W\(\T\E.\)L&
Yo

(ifi) Complete the Punnett square to show the gametes and expected
gehotypes of the offspring of .E and F. 2

Genotype of gamefes

) fromF
1 ot e
Genotype of 4L W‘T‘c » @’ bb
gametes from E & Tk Bb ‘

(b) State the type of variation shown by tongue-rolting. 1
Qs
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-12.  Thediagram represents a section through.a leaf.

Tissue W

> } Leaf vein

(i} The célls in tissue W have a greater number of chloroplasts than
other leaf cells.

Suggest the advantage of these cells being located near the upper

surfacé of the leaf. ' ) 1
5 {- “‘ : O % 7
EQPL DIOCE G 'OR O} Yo PIasks ore.
preseni

(b) The leaf vein consists of xylem and phloem tissues.

- Choose either xylem or phloem;, by ticking one box, and describe one
structural feature of that tissue. . b

Xylem B’ Phloem @b

Feature of tissue YU ASSULL ’KQQLL HNicle

1
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13. To investigate the effect of competition on the growth of cress seeds, five
Petri dishes, labelled A—E, were set up and left for six days. Each dish
contained a layer of moist cotton woot with different numbers of cress seeds
sown evenly across its surface.

Dish A is shown in the diagram.

Petri dish Cress seed

Moist
cotton wool

The results are shown in the table.

Numbér of Percentage of
_seedlings surviving | seedlings.surviving
after six days after six days

Number of seeds

Dish !
- sown

5 5 100
10 [T 100
20 i \Q 95
40 34 R
80 o | 75

m | o|lo|lm] >

(@ () Complete the table by calculating the number of seedlings
surviving in Dish C. 1

-Space for calculation

\q: 0@ =083 19
: f,_‘—(l]i - =

a3°).

(ii) Describe the relationship between the humber of seeds sown and
the percentage of seedlings surviving after six days. 1

t

G S Qrow

. L o
_H%_mzu;@}@ SUIVIVE .
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13. (@) (continued)

(ii}) Explain why the type of competition shown in this investigation is
described as being intraspecific. T

W 1y e b S
fate\ W 0G for Ho SOMo Pang .

(b) The diagram represents positions of organisms in a food chain.

Tick one of the boxes to show the position cress would occupy in the
food chain. ' 1

(€) Name one resource, other than water, for which plants may be in
competition. ' .

JQSM | He sun.
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14. Samphng techniques tan be used to estimate the abundance of plants and
animals.

(@) In an investigation into ground-living animals in a woodland, a group of
students collected arid counted the animals they found.

(i) Name a sampling technique which could be used to collect the
ground- hvmg animals. 1

AL QD

(ii) The students sorted the animals 1nto male and female, counted
them and recorded the results in a bar graph.

6 1| Key
. Female
L
§ . Male
2
o
=
“
s (=]
o
fal
E
3
z
Woodlice Springtait  Beetle Centipede
Ground-living animals
1 Identify the animal which had the greatest overall abundance. 1

50‘(\(\@\}@%

2 The students concluded that males were always more abundant
than females.

[dentify the animal for which this is not true. 1

boocooice
(iif) It was decided that the samples were not fully representative of the
area.
Suggest how the investigation could be improved. ’ 1

bu ®\QQU’\Q\ nuneroun  PEHAIL
vm M 4 clmenmt Qecn .
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14. (continued)

(b) The distribution of organisms may be affected by ahiotic factors.

The table shows the results of a study into the effect of soil moisture
levels on the distribution of three species of plant.

] Number of plants
Sample site Soil(g:gzgure Species E | Species F | Species G
1 20-2 11 15 | 12
2 23-4 13 14 1
3 221 | 12 16 | 10
4 24-5 ‘ 15 it 17 15
5 266 18 | 13 12
% 284 | 19 15 14

(i) State which species has its distribution most affected by the soil
moisture levels. - , ) 1

Species Q\ _

(i) Calculate the average number of plants per sample site for species F. 1
Space for calculation

CERVER RN AN =‘1_C:_ =\3

\S plants
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15. Astudent set up an investigation into the effect of temperature on the rate-of
photosynthesis in a green plant, by measuring the volume of oxygen released
in one hour. '

The results are shown in the-table.

Temperature Volume of oxygen released in éne hour (cm?)
0 Experfh': ent -1 Experiment 2 Average
10 0-7 05 | 06
20 16 14 1.5
30 2-7 : 1-9 2:3
40 2-0 26 | 23
s | 03 05 0-4

(a) On the grid, plot a line graph to show the effect of temperature on the
average volume of oxygen released in one hour. ) 2

(An additional grid, if required, can be found on page 28.),

25 =
%
\If
2-0 /
\
) g
Average volume 13 : \
of oxygen released - o7 -
- 3 -
in one hour (cm®}  4.q / : my
. 11
0-5 Frh
0

C W0 3¢ s 5O
~FerMmpPAOTUR (*¢)

{b) Predict the average volume of oxygen released in one hour if the
experiment was carried out at a temperature of 60 °C. 1

SQA | www.understandingstandards.org.uk
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15. (continued)

(c) State one factor, other than temperature, which can limit the rate of
photosynthesis.

JuOhk tnkensiwg
1J 9

(d) The diagram represents the second stage of photosynthesis.

ATP + hydrogen

Substance Y -
for storage

Substance X

-Name substances X and Y.
x_ O Caxton goxide
y_CRRDANgRACY LD

MARKS
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16. A gardener treated the soil in the area where he planted vegetables with a
chemical to increase the yield.

(@ (@ The chemical added to the soil by the gardener contained nitrates.

Give the general name for this type of chemical. 1
fornlison
(ii) Describe the use that plants make of nitrates. 1
-Olven OrouU 10 Ml

(iii) When the vegetables were picked aﬁd weighed, the total yield was
42 kilograms. The previous year the total yield was 35 kilograms.

Calculate the percentage increase in yield. 1

Space for calculation

_ - _:_ ’L:.C).‘b-.-..
AL-3S =FTUL =08

Z\b bbbl ™

;r%"{o 1= B8
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(continued)

(b} Later in the year the gardener noticed that the algae in his pond had
increased and now covered the surface of the water. He sampled the
pond water over 5 weeks and measured its oxygen concentration and
number of bacteria present.

The results are shown in the graph.
i __ . Number of .
bacteria present
Level
Oxygen concentration
T T T T
1. 2 3 4 5
Time (weeks)
(i) What namé is given to the increased growth of algaé in the pond? 1

\M%OL Do

(i) Explain why the increased growth of algae resulted in an increase
in the number of bacteria. - 1

s algas uldad ol e, piankk ard orliencn

QO N TGt 6N DHaaens .,
(iii) Using the “information in the graph, explain why the increase in

number of bacteria resulted in the population of goldfish in the

pond decreasing. 1

A e OxUgRI Conduniraion
Quopped, ONEANING M N OBk

GG,
neonind Hlaix uooRine SNSUg. O
for e

Hsh © oreCad .

SQA | www.understandingstandards.org.uk

23 of 23



	Biology (National 5): question paper
	Candidate evidence
	Candidate 1 evidence



