METHODIST GIRLS’ SCHOOL
Founded in 1887

END-OF-YEAR EXAMINATION 2019
PRIMARY 5
SCIENCE

BOOKLET A

Total Time for Booklets A and B: 1 hour 45 minutes

INSTRUCTIONS TO CANDIDATES

Do not tumn over this page until you are told to do so.

Follow all instructions carefully.

Answer all questions.

Shade your answers in the Optical Answer Sheet (OAS) provided.

Name: | ( )

Class: Primary 5.
Date : 22 October 2019

This booklet consists of 18 printed pages including this page.

www.testpapersfree.com



www.testpapersfree.com



- For each question from 1 to 28, four o
choice (1, 2, 3 or 4). Shade the corre

2

ptions are given. One of them is the correct answer. Make your
ct oval on the Optical Answer Sheet (OAS).

[56 marks]

1 Study the classification chart below. _
Human Eédy organs
)-'!\_ B (Il D
l ] [
keep the pumps blood completes carries out the
body around the the digestion exchange of
upright body of food gases
What are organs A, B, C and D?
‘ A B Cc D
(1) bones small intestine stomach lung
(2) muscles heart small intestine nose
(3) muscles small intestine stomach nose
(4) bones heart small intesting lung.
2

Study the classification chart below.

Living Organisms

Can make food

i

1

Cannot méke food

I

[ ] | 1
Reproduce Reproduce ~ Give birth fo Reproduce
from seeds from spores young alive from spores

A B C D

Which one of the following statements is wrong?

(1)
(2)
(3)
(4)

B can be a fern.
C can be a mammal.

A and B are.able to produce fruits.

C and D are not able to make their own food.
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3. The table below shows the characteristics of cells A, B, C and D. A tick (V)
indicates the cell part that is present.

Cytoplasm

Cell Cell Chioroplast | Nucleus
wall membrane
Cell A ~ N 3 =
Cell B wJ v &
CellC v v vy N N
Cell D ! v
Which one of the following classifications is correct?
Animal cell Plant cell
1) B only A, C and D only
(2) A and C only B and D only
(3) B and D only A and C only
{4) A, B and D only Conly

I Study the cell below carefully.

Which of the following statement(s) about the cell is/are true?

A The cell is taken from a leaf.

B Part B enables the cell fo make food.
C Part C controls all the activities of the cell.

D Part D supports and gives the cell its shape.

(1) Aonly

(2) AandB only
(3) BandDonly
(4 A,B,CandD

(Go on to the nexi page)
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5 The diagram below shows the life cycle of a flowering plant.
ﬁ Young plant ' |
. P i L
Seed Adult plant

L

What are the processes that occur at P and Q respectively?

Process(es) ét P Process(es) at Q
(1) Pollination Fertilisation
(2) | Pollination and fertilisation Seed dispersal
(3) Germination Pollination and fertilisation
(4) Fertilisation and seed Pollination and germination
dispersal |

6 The diagram below shows how substances are transported in a plant.

| __p -] substance P ----»
stem |, leaves

roots g < substance Q@ —»

-

Which of the following correctly identify substances P and Q?

P Q
(1) - food water and mineral salts
(2) food and mineral salts water
(3) water food and mineral salts
(4) water and mineral salts food

(Go on to the next page)
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T Study the flow chart shown below carefully.

Organism
Does it live on land and in water? No .| Organism P
Yes
. 1r . N
Question © » Organism Q
Yes
Mosquito
Which of the following is correct?
Question Organism P OrganismQ |
1A Does it lay eggs in water? Cow Grasshopper
(2) Does it have a three-stage life Chicken Butterfly
cycle? )
(3) Does it have a four-stage life Grasshopper Frog
cycle? ,
- {4) Does it resemble its parents? Cockroach Mealworm beetle

(Go on to the next page)
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8 The diagram below shows the cross section of a flower, with parts labelled A,B, C and D.

Which of the flower parts shown above have functions similar to the reproductive organs of a
human being?

Testes Ovary
T B =
(2) B . C
(3) C D
4) D A
9  The diagram below shows two human reproductive systems.
D
B
Female reproductive system Male reproductive system
w Part A contains the male reproductive cells.
X The fertilized egg develops in Part B.
Y The male and female reproductive cells fuse in Part C.
Z The fertilised egg attaches itself at Part D of the female's womb and continues to

develop and grow. .
Which of the following statements are correct?
(1)  WandZonly
(2) XandY only
(3) W, XandY only
(4) W,X, YandZ

(Go on to the next page)
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7

10 The diagram below shows parts of a human respiratory system.

Based on the diagram above, which of the following statements are frue?

A  Gaseous exchange takes place at Part Y of the system.
B Part Z contains tiny air sacs that are surrounded by tiny blood vessels.
C

Part X cleans the air by trapping impurities before the air enters the
system.

M A and B only
{2) A and C only
{3) B and C only
(4) A,BandC

Four pupils saw the organism shown below at the sea aquarium. They identified itas a
mammal.

All four pupils made statements about the organism they saw.

-

Alyssa It has four limbs.

Samy It has hair on its body.

Raja = It breathes through its iungs.
-Sue-Mei. It produces milk for its young.

Whose statement could determine that the organism is a mammal?
(1) Alyssa only
(2) Samy and Raja only

(3) Samy and Sue Mei only
(4)  Alyssa, Raja and Sue Mei only

(Go on to the next page)
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8

Muthu cut an outer ring of the stem between parts X and Y of a plant as shown
below. The food-carrying tubes between parts X and Y were removed while
the water-carrying tubes remained in the stem.

After some time, he observed that one part of the stem was swollen.

Which of the following correctly shows the part of the stem that was swollen
and the reason?

Swollen part Reason

(1) X Water absorbed by the roots travelled upwards and
accumulated at X.

(2) Y Food made by the leaves travelled downwards and
accumulated at Y.

(3) Y Water absorbed by the roots was unable to travel
upwards beyond the cut and accumulated at Y.

(4) X Food made by the leaves was unable to travel
downwards beyond the cut and accumulated at X. .

In the human circulatory system, which of these substances does the blood transport?

Mmoo W>»

(1)

(3)
(4)

water

oxygen
digested food
carbon dioxide

undigested food

waste materials

A and B only
C and D only

A, B, C, D andF only
A, B, D, E and F only

{Go on to the next page)
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Fruit A

/x—wing-iike
structure

9

Fruit B

Which one of the following graphs shows the relationship between the
distance the seeds are dispersed from their parent plant and the wind speed?

(1)

2)

(3)

(4)

Distance seed 4
is dispersed

(m)

Distance seed a
is dispersed
(m)

Wind speed {unit)

Fruit B

Distance seed a

is dispersed
(m)

Wind speed (unit)

Fruit A

* Fruit B

.

Distance seed 4
is dispersed

(m)

Wind speed {_unit}

Wind speed (unit)
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15 The picture below shows the paris of a window. The frame holds the window
panes firmly together.

Based on the properties shown below, which material is the most suitable for
making the fraivie of the Wiridow?

Property
Material strong flexible waterproof fransparent
(1) A v v v Vv
2) B X N X B
(3) Cc v X v X
4 [ D X J X Vv

16 Uncle Lim held a glass of ice. After ten minutes, his fingers felt cold.

Which one of the following correctly explains why Uncle Lim's fingers felt
cold? His fingers :

(1)  lost heat to the glass of ice

(2) gained heat from the glass of ice

(3)  gained heat from the glass of ice but lost heat to the surrounding air
(4) lost heat to the dlass of ice but gained heat from the surrounding air

(Go on to the next page)
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17  The diagram below shows a pole in an open field and the positions of the sun
at 8 a.m., 12 noon and 6 p.m. on a sunny day.

qﬁ}m noon

ﬁ& am
A
7

Based on the diagram above, which graph shows the iength of the pole’s
shadow at different times of the day?

m (2)

Length {cm) Length {cm)
90 90
60 i 50
8am 12noon 6pm 8am 12noon 6pm
(3) (4)
tength {cm) Length {cm)
90 . 30 :
; E«
50 E 60 E
30 | © E | 30 | & ; "
0 3 i 1 o £ E
8am 12noon 6pm 8am 12noon 6pm

18 Su_bstance A fréezes at 50°C and boils at 1,%0"0
Which one of the following shows the correct states of substance A at 60°C
and at 90°C?

State of substance A at
60°C 80°C
(1) solid gas
(2) solid liquid
(3) liquid gas
(4) liquid liquid

{Go on to the next page)
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19 Sally conducted an experiment by wrapping two identical beakers of water, D
and E, with two different materials, X and Y.

thermometers

material X

= 200 ml
it of water at ARy
10°C
beaker D wrapped in beaker E wrapped in
material X material Y

She plotted the temperatures of the water in beakers D and E in the graph as

shown.
Temperature (°C)

30 .

20
Key:

10 — :beakerD
—— : beaker E

o b

1 2 3 4 5
Time (min)

From the graph above, what could Sally conclude from her experiment?

A Material X lost heat faster than material Y.
B Material Y lost heat faster than material X.
C Materials X and Y lost heat to the water.

(1) A only
(2) C only

(3) A and C only
(4) B and C only

(Go on to the next page)
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20 Mary placed two glasses containing the same amount of water with the same-
temperature on the table in two rooms, A and B, of different temperatures.

The following diagram shows Mary’s observation after ten minutes.

Which of the following statement(s) explain(s) Mary’s observation?

5
B
C

(1)
(2)
(3
4

The temperéture in Room A is higher than Room B.
The temperature in Room A is lower than Room B.
The temperature in Room A is higher than 10°C.

A only
B only
B and C only
A and C only

21  Study the water cycle diagram as shown below.

process B (&% >

;;M

Oud
)

-3

7 "
process A [{

s

Which of the following E,auses a change in the state of water when they go
through processes A and B?

(1)
(2)
(3)
(4)

water process A water vapour process B
loses heat condensation loses heal evaporation
loses heat evaporation gains heat condensation
gains heat evaporation loses heat condensation
gains heat | condensation loses heat evaporation

(Go on to the next page)
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Rosline wanted to investigate if the presence of wind affects the rate of
evaporation of water. She prepared four set-ups and added the same
amount of water into each container as shown below.

fr "m o wa W Ee W o a
-

Which two set-ups should Rosline use to conduct a fair investigation?

(1) EandF
(2) EandG
(3) HandE .
(4) HandG

Natalie conducted an experiment to compare the rate of evaporation of water
in four identical containers, A, B, C and D, with the same amount of tap water
and covered with different lids.

She left the four containers on a table as shown below and measured the
amount of water left in each container after five hours.

container A container B container C container D
What was the changed variable in Natalie’s experiment?

(1) Material of lids

(2) Presence of wind

(3) Exposed surface area of water
(4)  Temperature of surrounding air

(Go on to the next page)
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24, Three bar magnets KJ, NS and LM can be arranged as shown below.

M

\iK Ji N SiL

Which of the above arrangements of the magnets is not possible?

M
K |s N
JiL M
(3)
J N
K {L M!S

www.testpapersfree.com
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Study the circuits below carefully.

Wh.ich of the following circuits will both bulbs light up?

(1)
(2)
(3)
4)

B and C only
B and D only
B, C and D only
A B, CandD

www.testpapersfree.com
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26  Inwhich of the circuits below will bulb-X be the brightest?

(1) ll (2) MI‘

circuit A circuit B
(3) Ia @ —!
bulb X bulbX

—-- —QH-
= —X-X-

circuit C circuit D

27  In the circuit below, all the bulbs do not Iigﬁt up when two of the bulbs are
-not working.

Which two bulbs are not working?
- (1) AandB
(2) AandD

(3) BandC
{(4) CandD

(Go on to the next page)
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28 Liming set up a circuit as shown below.

batteries

S N A

object Y

TE VY VY IV

iron rod

When he placed the iron rod near some steel clips, none of the clips was
attracted.

Which of the following explains why the steel clips were not attracted to the
iron rod?

A There is a closed circuit.
B The iron rod is not magnetised.
C Object Y is an insulator of electricity.

(1) A ohly
- (2) Bonly

(3) Band Conly
(4) A,BandC

End of Booklet A
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For questions 29 to 34, write your answers in the spaces provided. The number of marks

available is shown in brackets [ ] at the end of each question or part question.
[22 marks]

28  May ate a plate of seafood fried rice for lunch. The graph below was plotted to
~ show the;amountofifood that has:been,digested:whien the:meal passed thirough
May’s digestive system. The lettérs, A;B;:C:D and;E represent different parts:of
the digestive system, 5 '

Amount of digested food

A

/ >

A B C D E Time (min)

(a)  The graph plotted for part E of the digestive system is ificorrect:
Explain why. . [1]

(b)  Based on the graph above, in which part of the digestive system, A, B, C,
; D or E, is most digestive juices added? 1

(¢}  Explain how the chewing of foodlinto smaller pieces in the mouth can help
with digestion in the later parts of the digestive system. [1]

3

*;Go ontothe nextr
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30  Lily grew some plants:in her fami. She recorded her observations of the flowers
and fruits grown on the plants in the table below.

Time{days) Number of Number of - | Number of Number of
type Aflowers | fruits that | type B:flowers fruits that
.observed grew-from observed ’ grew:from
type A flowers o type B
flowers
15 10 2.0 10 0
25 30 0 30 0
35 60 0 _ 60 30
45 70 0 70 50
55 ~ 100 0 100 70

(a) Based on Lily’s observations, fill in the table below with “letters, Aor B”
to show which is the male and female flowers. {1

Type of flower

Male

Female

(b) Explain why none of type A flowers develops into fruits. 1

(c) Lily was able to harvest a greater number of fruits growing on her farm as
compared to her neighbour’s farm: There were bee hives observed on her
farm but not on her neighbour’s farm. How did the ‘bees help Lily to have a
greater harvest? - 1]

..
(Go on to the next page)
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31 Mr Raj observed how his petfish:breathes.

{(a)  Identify the amount of dissolved gases in the water based on the direction
of the arrows, A and B as indicated on each diagram. In the table below,

fill in the boxes with {more¥or:168s2. 1]
Dissolved oxygen Dissolved carbon dioxide
A
B

For five days, Mr Raj fed the fish but forgot o change the water in the
tank. He recorded his observation of the fish in the table as shown below.

Number of days 1 2 3 4 5

Number of times the gill covers 20 24 30 45 50
opened and closed in 30 seconds 1

{(b)  Explain why the numbér of times the gill covers: ggenegd_:-'and ‘closed
increased over time. [1]

. {c) When Mr Raj observed the:gills of his fish closely, he noticed many finger
like parts present.

finger-like

paris
Suggest how these parts help the gills to function well. _ [11
3
(Go on to the next page)
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L eaves have tiny, opénings on their surfaces. Water is lostthrough the tiny. opening
as water vapoor. '

32

ieaf . .
tiny opening

(a) What is another function:of these __gigy_ogenings on the surfaces of leaves?

[1

Ravi set-up an experiment using four similar leaves, W, X, Y and Z found on a
plant that grows on land. These leaves have stomata on both their upper and lower

surfaces.

upper surface

lower surfacé

He coated some surfaces of the leaves with oil as shown in the table below.

Leaf Coated with oil
_ Upper surface Lower surface
W no no -
X yes no
Y no yes _
Z yes yes

(Go on to the next page)
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The plant was placed. under bright sunlight. He weighed the four leaves:after.
somedime. His results are shown in the graph below. i

> leaf .

(b) Arrange the leaves, W, X, Y and Z, in order of mass, starting from the leaf

that lost the least amount of water through stomata. {11
least amount 5 most amount
of water lost of water lost

(c) Based on Ravi's experiment, are there more stomata on the upper or lower
surface of the leaf? Explain why. [2]

(d) Besides using the four leaves from the same plant, what is another

characteristics of the leaves that should be kept the same for Ravi's

experiment to be fair? {11

(Go on to the next page)
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33 Salmah observed animals:P, Q and;R‘as shown below.

5 7

P Q R

{a) Whichanimal is not classified in the same group of living things as the other
two animals? Give a reason for your answer. {11

Study animals S and T as shown below.

Part Y
<>
e =
Animal S Animal T

(b) What is the similarity between the functton of part Y and Z of both animals,

S and T? 1
(c) How do both animals, S and T, reproduce? * [1]

3

(Go on to the next page)
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John conducted an experiment to ﬁ?’iﬁiﬁﬁt’—howa-mé,gbgigbi;:@tﬁ!f it X ds

dropped:affects:the distance-it ffavéls. Fruit X has agcmw:ngspan as shown.

_ Fruit X was dropped from different heights and the distance it iravelled are as
shown in the tabie below.

Height at which |50: 75 100 125 180.
fruit X was '
dropped (cm)
Distance 20. 35 50 65 80::
travelled by fruit e
X{cm)

(a) What could John conclude from the results obtained? [13

(b)  John used fruit X.throughout the experiment. Give two reasons how using
the same fruit helps fo make the expeériment a fair test. [23

(©) How does growing on a taller tree_help the seeds from fruit X develop into

heaithier seedlings? Explain your answer clearly. [2]
End of Bocklet B1 5
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For questions 35 to 42, write your answeérs in the spaces provided. The number of
marks available is shown in brackets [ 1 at the end of each question or part guestion.
[22 marks]

35 Two syringes, R'andi$; containedwater and subsStanceX.respectively. The
end of each syringe was sealed. The plunger of syfifige:Rcould not be
pushed in while the plunger of syfiigesS could be pushed in as shown in the
diagram below. “ 3 :

syringe R
p]unger 100 mi of water sea]ed
\ end
syringe S
. substance X

{a) What is the state of matter of substance X? 1]

Substance X ; _state
(b} Give a reason for your answer in (a). M

(c) The water in syringe R is poured into a container as.chown below.
Draw a line to show the water level in part A and B of the container. The

water level in part C of the container is drawn for you. [1]
water
enters A B C '
\ | container
= water level
- ‘t =
J table top

€

3

{Go on to the next page)
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36 Alirecorded the change in temperature of some ice cubes in a beaker over
time in the graph as shown below. The room temperature is 30°C.

Temﬁerature °C)
100
a0 &
60
a0 ¢
20
o ¥ L) T £ L] L] L) + L) L)
0 S5 10 15 20 25 30 35 40 45 50
Time (min)
(a) How long did the ice cubes take to melt. completely? [1]

(b) Complete the line graph in the chart above to show the temperature of
water from 35 min to 50 min. [1]

Ali then put substance X which has a boiling point of 20°C into another
beaker and sealed it.

{c) Explain why Ali sealed the beaker that contained substance X? [1]

(d) Based on the information given in (c), would you be able to tell the state
of substance X at 0°C? Give a reason for your answer. CoM

(Go onto the next page)
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37 ° Aiting placed twozidentical kettles on two:metal-plates;as shown below.

et bt raemss

The kettles.containedithe:same: volume of water at room temperature.

heat heat

(a) Inwhich kettle, A or. B; would the water boil-first? Give a réason for your
answer. _ 2]

-Aiting’ poured the water iri ketile A into basin A and poured the same amou_nt’

of water at 10°G:into basin'B:

""" —

basin A basin B
water at 100°C water at 10°C

(b) Then Aiting mixed all the water in basin A and B together. Put a () tick
. in the correct box below to show the approximate temperature of the
water that was mixed. [1}

[ ] s0°c | [ ] 20°c L] s0¢

(c) Give areason for your answer in (b).

(Go on to the next page

www.testpapersfree.com



5

38  David placed threg;rods, B, C and D, each made of different materials in

circuit P as shown below.

N
L1y | '
- e
3

Dg @

- circuit P
He then recorded his results in the table below.
Did the bulb in circuit P light up?

L1 ' L2 L3 L4

Yes No =Yes Mo
{a) Basedon his results, what could David conclude about the property of
i1

rods B, C and D?

David then rearranged the three rods, B, C and'D with three new bulbs in the

circuit below.

(o)  Which bulb in the circuit above will light up? Explain why. 11

(Go on to the next page
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39 Prema set up two electrical cirguits:X and Y- using-idén tical batteries and
bulbs. The batteries and biilbs are allworking properly.

i & e

- S

circuit X circuit Y

(a) Armrange the brightness of bulb, A, B and C from the dimmest to the
brightest. | 1]

Dimmest ' Brightest
| |

Prema was shown a food warmer that uses three lamps to keep food warm. The
a;br_ighter.__the_. lamps, the more heat.is given out.

lamps

(b) Using a switch, power supply, three bulbs and some wires, complete the
- circuit diagram below which will enable all the bulbs of the lamps to give out

the most heat. [13

power ® @ ®
supply :

2

(Go on to the next page)
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(c) Besides giving ouf the most heat; what is another advantage of the circuit
arrangement that you have drawn? . [11

40- Mansur set up an electrical circuit shown below.

mi

X

When Mansur removed one bulb from the circuit each time, he observed
what happened to the rest of the bulbs. '

(a) Write the bulbs that lit up in the table below when Bulb Aor Cwas
removed. {2]

Bulb removed Bulb(s) lightup |
A - 3
B
C
D

Mansur added three switches, S1, S2 and 83, to the circuit.

it

1

(b) When S2 is open and S1 and S3 are closed, which bulb(s) will not light
up? Give a reason for your answer.  _ [1]

(Go on to the next page)
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Part of the set-up of a game is shown below. The handle is attached to a ring
which the player could put through the metal loop so that it can move from Q
to P. The handle is also connected fo a wire, a bulb and an electrical
component which is hidden under the board,

metal IOOP metal Ting

wooden board

() Whatis the electrical component hidden under the board? [1]

When the ring touches the metal Joop, the bulb lights up.

(b)  What could be changed to the set-up to make the buib brighter when
the ring touches the metal loop? , [1]

The player accidentally left the ring touching the metal loop for a period of
time and observed that the bulb did not light up after a while.

(¢)  Explain your answer for the above observation. 2]

End of paper / 4
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BOOKLETB " . .
. Q29 (a) -All dlgested food would have been absorbed lnto the blood at the
' ' | small intestine D. ' :
(b) D. L |
B (c)  Chewing breaks the food into smaller hfeées which increases the =~ .
surface area of food in contact to the d:gestwe Julce and i increase
the rate of digestion. :
Q30 (a)  Male> A
' Female > B
(b) Noneof the A ﬂowers deveioped into fruits as the flower did not"------t-
have an ovary. : _
(o) Thé bees helped 'tg polinate the flowers groviring in Lily’s farm
+ ‘and increased the-lchances of fertilisation for fruits to develop.
Q31 Y e o
- Dissolved oxygen Dissolved carbon dioxide
j A More Less |
B Less l More
(b) The amount of oxygen in the tank decreased over time and the
fish had to open and close the gills more times to get more
oxygen.
(c) To increase the surface area for exchange of gases more quickly

ANSWER KEY

between the gills and water.
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Q32 (a) These tiny openings enable the plant to have exchange the gases.
(b) Z>Y2>X>W
(c) There are more stomata on the underside of the leaf, the mass of
leaf X is lesser than the mass of leaf Y, thus more water is lost
from leaf X than Y.
.. .. (d) The s;ze of the leaf.. .
Q33 (a) Animal P. Animal P is a fish while animal Q and R is a mammal.
- (b). The smnlanty is that part Y-and Z help to keep the ammal waim.
' (¢) Both animals S and T reproduce by laying eggs. - =
.. Q34 (a). The hlgher fruit X is dropped, the more it travels ,
(b)) To ensure that the mass of the seed and the Iength of the
R wmgspan of the fruit are the same e B
.. () FruitXis dlspersed by wind and since the higher frult Xis
' '_ dropped the more so it travels prevents overcrowdmg and
| tcompetltlon for space, minerals; nutnents and water between
~ the parent plant and the siblings. ;
Q35 (a) Gaseous." ; et .
(b) Syringe S was able to be pushed aﬁd since the only state of

matter that could be compresed was gas.

() o WA "
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Q36 (a) 5 minutes.
(b)

Temperature (°C)
100

80
60

40

20

0 T T T T T T T T T T
0 s 10 15 20 25 30 35 40 45 50
Time (min)
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Q37

- Q38

Q39

Q40

Q41

(c)

(d)

(b)
(©)
(@)
(b)

(a)
(b)

(c)
(a)

(b)

(b)
(©)

substance X is a gas at room temperature and sealing the beaker

prevent it from escaping into air.
No, the melting point of substance X is not stated.

Kettle A, because its base has a greater surface area in contact
with the metal plate than Kettle B. The wter in Kettle A gained
more heat so the water boiled faster.

50°C

The hot water in basin A lost heat to the cold water in basin B.
Rods B and D are electrical insulaters and rod C is a confuctor of
electricity.

Bulb LZ.would light up as it is a closed circuit with no electrical
insulators blocking the flow of eléctricity.

Dimmest.A > C-> B. Brighter.

Supply %
L |

If one bulb fuses, the rest would still work.

Bulb A removed 5\ Bulbs B, C and D will light up
Bulb C removed -> Bulbs A and B will light up
Bulb A would not light up as it is an open circuit.
Batteries. |

Add more batteries to be circuit.
The bulb fused caysing an open circuit.
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