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Section A (10 marks)
~ Answer all questions.

‘Amy drew a graph using the data she obtained from her experiments.”
Which step in the scientific inquiry process is the statement describing?

analyzing results
forming a hypothesis
designing an experiment

o0 w >

conducting an experiment

An experiment was conducted to investigate how the volume of air affects the colour
" of the Bunsen burner flame.

Which of the following is the independent variable in this experiment?

A the volume of air

B the color of the flame

Cc the height of the collar

D the location of the experiment -

An element is found to have the following properties:

¢ good electrical conductivity,
» shiny in appearance,
‘e solid at room temperature,

What is the element most likely to be? -

boron
silicon
“calcium
- hydrégen

OO w>»

Which of the following statements best shows that copper(ll) sulfate solution is a
mixture? )

A Copper(ll) sulfate solution is blue in colour.

B Copper(ll) sulfate is made up of different elements.

C When heated, the water evaporates leaving a blue residue.

D No heat is released when copper(ll) sulfate is dissolved in water.

Sec 1 Exp Chemistry/SA2/18



3
Which of the underlined substance can be obtained through sublimation?

salt from salt solution

flour from flour suspension

iodine from a mixture of iodine and salt
water from a mixture of water and alcohol

o0 mw >

Two students carried out chromatography experiments to examine the dyes in a black
ink. The chromatograms obtained by the students are shown below.

solvent front

\\

/ \
4

PN N R W e
Py
]
]

%
as

1
X & @ &

They used the same black ink. Why are the chromatograms different?

One student did not use enough solvent.
The two students used different solvents.
The two students used different amount of black ink.
The solvent moved up the paper at different speeds.

OO wr

Upon heating, the volume of a substance increases because

I the size of particles increases.
I the number of particles increases.
Il the space between particles increases.

A | only
111 only
Il and Il only
[, Il'and I

OO w
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The table below contains information on various elements.

i
T — meltl(rzg);:nomt borll?n%ﬁ)o nt
fluorine —-220 —188
oxygen —-219 -183
nitrogen —-210 -196
chlorine —-102 —35

Particles of substance W slide over one another at —185 °C.

Identify substance W.
A fluorine

B oxygen

C nitrogen

D chlorine

The nuclide notation of a new substance Z found is gg Z.

Determine the number of electrons present in Z.

A

B
C
D

33
43
76
109

Cobalt(ll) acetate has the chemical formula of Co(CHsCOO0)2.

How many atoms are in cobalt(ll) acetate?

A

B
C
D

4
8

15
16

Sec 1 Exp Chemistry/SA2/18
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Section B (30 marks)
Answer all questions in the spaces provided.

1 A student conducted an experiment to react magnesium and hydrochloric acid. For
Examiner's

Use
(a) The following diagram shows the hazard symbols found on._hottles of
magnesium and hydrochloric acid respectively.

magnesium hydrochloric acid

Suggest one safety precaution the student should take when handling
each of the chemical. _ -

magnesium

hydrochloric acid

(2]

(b) Hydrogen gas, which is insoluble in water and less dense than air, is
produced during the reaction.

A student wanted to collect the hydrogen gas but did not have a gas
syringe. )

Complete the experimental set-up below (with labels) that the student
can use to collect hydrogen gas.

hydrogen gas

N,

N

magnesium

hydrochloric
acid T

(2]

Sec 1 Exp Chemistry/SA2/18 [Turn Over



(c)

6

The following diagram shows the substances remaining in the conical

flask after the reaction.

magnesium
chloride solution

magnesium

Describe how a pure and dry sample of magnesium chloride can be
obtained.

Sec 1 Exp Chemistry/SA2/18
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2 The diagram below shows a separation technique used by a student to obtain For
pure water from seawater. Exaz'uner’s
se
B condenser
thermometer

A

) 0 ‘
2K
/ W \ pure water

(a) State the separation technique used.

seawater

boiling chips

(11
(b) State and explain how the student can tell if the water collected is pure
during the experiment.
(2]
(c) (i) Name process occurring at A and B.
B: ' (2]

Sec 1 Exp Chemistry/SA2/18 [Turn Over



(ii)

(iii)

8

Draw the arrangement of water particles before and after
process A in the boxes provided below.

before after

Using Kinetic Particle Theory, describe the change in movement
and arrangement of the water particles in process B.

movement: ... .. ...

arrangement: ...

Sec 1 Exp Chemistry/SA2/18
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3 The following excerpt is taken from a cookbook on how to prepare apple

flavoured Konnyaku Jelly.

(

1. Mix sugar and Konnyaku powder in a small bowl.

2. Pour apple juice in a saucepan and turn on the heat.

3. Slowly add in the sugar and Konnyaku powder mixture into
the apple juice.

4. Bring it to a boil and continue to boil for another 5 minutes.

5. The resultant red liquid was poured into the moulds and

chilled.

J

(a)

(b)

Identify the solute and solvent in Step 3 used to form the red liquid.

SOIULE.

SOV ENE. L

Why was the mixture brought to a boil?

Sec 1 Exp Chemistry/SA2/18
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(c)

10

rock sugar fine sugar

A student wanted to compare how the different types of sugar would
affect the time taken to prepare the jelly. State the hypothesis of the

experiment and outline how the student can check if the hypothesis is
true.

hypothesis: ..

procedure: ..............................

Sec 1 Exp Chemistry/SA2/18
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4 Matter in its simplest form is called an element. The most abundant element in our For
atmosphere is nitrogen.

(a)

(b)

(c)

(d)

(e)

Fill in the information in the table below about the sub-atomic particles
in nitrogen.

relative charge relative mass
protons 1
electrons
neutrons 0

State the nucleon number of nitrogen.

Write the electronic configuration of nitrogen.

State the Period in which nitrogen can be found in the Periodic Table.

The following table shows the diagrams of a molecule of nitrogen gas
and ammonia gas.

nitrogen ammonia

(i) | Define “molecule”.

Sec 1 Exp Chemistry/SA2/18
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(ii)

(iii)

12

Write down the chemical formula of nitrogen gas and ammonia
gas.

NIFOGEN Ga5! - oomnns won i 155 i demmmn s

ammonNia gas: ................ooiiiii i ==

Nitrogen gas is a diatomic molecule of an element.

Using the example of nitrogen gas, describe a molecule of
ammonia gas.

END OF PAPER
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The Periodic Table of Elements

_ Group
R o Il v v Vi VI 0
H He
hydrogen helium
Key 1 ! e —— B
3 4 atomic number 5 6 7 8 9 10
Li Be atomic symbol B C N 0] F Ne
lithium barylum name boron carbon nitrogen axygen Nuorine neon
7 9 relative atomic mass 11 12 14 16 19 20
11 12 13 14 185 16 17 18
Na Mg Al Si P S C/ Ar
sodium magnEsium aluminiurm silicon phosphorus aulfur chiaring argon
23 24 27 28 3 32 35.5 40
18 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
potassium ealcium scandium litanium vanadium chiomium | manganese iron cobalt nickel copper zinc gallium germanium arsenic selenium bromine kryplon
39 40 45 48 51 52 55 56 59 59 | 64 | & | 70 73 75 79 80 84
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd . In Sn Sb Te I Xe
rublidium strontium yttnum zirconium niobium molybdenum | technelium ruthenium rhodium palladium siiver cadmium indium tin antimony tellurium iodine xenon
85 88 | 89 91 93 96 - 101 103 108 108 112 115 119 122 128 127 131
s5 |56 5771 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba |lanthanoids| Hf Ta w Re Os Ir Pt Au Hg T/ Pb Bi Po At Rn
CRBSIUM barium hafrium tanmtalum twngstan rhenium osmium iriediLimn platinum gold mercury thallium Inad bismuth polonium astatine radon
133 137 178 181 184 186 190 192 195 197 201 204 207 209 - - -
87 88 §9-103 104 105 106 107 108 109 110 111 112 114 116
Fr Ra | actinoids | Rf Db Sg Bh Hs Mt Ds Rg Cn Fi Lv
francium radium nphedfordium | dubnium seaborgium bohrium hassium meitnerium | darmstadiium | roemtgenium | copemicium flerovium Hvarmorium
57 | 58 59 60 61 62 63 64 85 66 67 68 69 70 71
fanthanoids La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
lanthanum cerium praseodymum | neodymium | promethium samarium europium gadolinium terbium dysprosium holmium erbium thulium ytterbium Tutetium
139 | 140 141 144 O [ . 152 | 157 159 163 | 165 167 169 173 175
89 90 9 92 93 94 95 96 97 98 99 100 101 102 103
ekl Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
actinium thorium prolactinium uranium | naplunium pluterium amenicium cufium berkelium californium : fermium I nob ¥ i i
- 232 231 238 - - - - - - i -, = - -

The volume of one mole of any gas is 24 dm? at room temperature and pressure (r.t.p.)

€l
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Section A (10 marks)
Answer all the questions.

1 Cells contain structures V, W, X, Y and Z.
Each structure has a specific function as shown in the table.

structure function
\% strengthens and supports the cell
w absorbs light energy
X Is where chemical reactions take place
Y controls the activities of the cell
Z controls what enters and leaves the cell

Which pair of structures are not found in an animal cell?

A Vand W B VandZ C Wand X D XandY

2 Insulin is a hormone that is produced in the pancreas. It is a protein.

Which organelles are present in large numbers in cells that produce insulin?

nuclei and mitochondria

A

B ribosomes and mitochondria

Cc rough endoplasmic reticulum and cell walls
D

vesicles and nuclei

3 The diagram shows a high-power drawing of a plant cell. The distance between X and Y on

the diagram below is 80mm. The actual length of the cell between X and Y was 0.16mm.
What is the magnification of the cell?

A x50.0 B x100.0 C x500.0 D x1000.0

Sec1 Exp Bio SA2 2018 [Turn over



4 Anew cell is being examined.
Which feature would enable you to identify it as a plant cell or an animal cell?

o 0O w r

The cell contains a single large sap vacuole.

The cell contains glucose and amino acids.

The cell contains stored fat.

The cell surface membrane is partially permeable.

5 The diagram shows part of a plant root in the soil. The root is absorbing water.
At which labelled point is the water potential highest?

xylem

soil
particle

‘%% % f%

root hair cell
6 Which processes can only occur through a membrane?
active transport diffusion 0SMOosIs
A v v key
B v v X v/ =yes
C v X £ X =no
D X v v

Sec1 Exp Bio SA2 2018
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7 The diagram shows an experiment on osmosis. Which arrow shows the direction of the net
movement of water at the start of the experiment?

A
Eietat il S ERN RN lass tubin
i & ° key
\ 5 , 3 p " water
] 3 Tt sugar
solution
partially —__|
permeable )
membrane [ partially
permeable
membrane

8 Which two structures are found in all plant epidermal cells?

- cell wall and nucleus

B cell wall and chloroplasts
C chloroplasts and starch grains
D

nucleus and starch grains

9 Which row shows the most likely number of chloroplasts in three types of cell in a leaf?

epidermis mesophyll vascular bundle cell
A 0 6 17
B 0 1 0
C 17 6 0
D 17 0
|D 6

10 What is the pathway taken by water as it travels through a plant?

mesophyll cells = xylem - root cells = root hair cells
root cells - root hair cells = mesophyll cells = xylem -

root hair cells = root cells > xylem = mesophyll cells

O 0 w »

xylem cells - mesophyll > root cells = root hair cells

Sect Exp Bio SA2 2018 [Turn over
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Section B (30 marks)
Answer all questions.

B1 Fig. 1.1 shows a typical plant cell. o
examiners
use
cyloplasm

vacuole

chloroplast

Fig. 1.1 _ .
(a) Name the part of the cell that

(i) controls the movement of substances into and out of the cell,

........................................................................................................................... [1]
(ii) is needed for cell division.
........................................................................................................................... [y
(b) Root hair cells are specialised plant cells.
(i) Which part, labelled in Fig. 1.1, is not present in a root hair cell?
.......................................................................................................................... [1]
(ii) Why is this part not needed in a root hair cell?
........................................................................................................................... [1]
(iii) Explain how a root hair cell is adapted to carry out its function.
........................................................................................................................... [2]
Sec1 Exp Bio SA2 2018 [Turn over
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B2 Fig. 2.1 below shows three nerve cells (neurones) seen under a light microscope. exa;‘;;e s
use

Fig. 2.1

(@) In the space below, make a drawing of one of the nerve cells as seen in Fig. 2.1.
Label your drawing. -

(3]

Sec1 Exp Bio SA2 2018 [Turn over
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(b) Fig. 2.2 shows some details about the structure of the stomach.

! Cells lining
Parts of the body that tha stomach
digest and absorb food

E

Fig. 2.2

Complete Table 2 to show whether each structure is an organ,
an organ system or a tissue. For each structure, tick (v') one box.

Table 2

structure organ organ tissue
system

stomach

cells lining the stomach

mouth, oesophagus, stomach, liver,
pancreas, small and large intestine

Sec1 Exp Bio SA2 2018
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B3 Two leak-proof Visking tubing bags were set up as shown in Fig. 3.1. exa;"?;efs
* The bags were filled with equal volumes of solution. ' e

* The bags were suspended in the same dilute glucose solution for two hours.

-

i - > glass rod to
beaker R support bags
.. A: T —
dilute glucose | dilute glucose solution
solution inside { e
10 cm length of artificial - B: water inside
partially permeable - —
membrane (Visking tubing)
\_ J
} Fig. 3.1

(a) After two hours, the volumes of the bags were measured.
What results would you expect for tubing A and B?

tubing A

B L ——— U

(b) Explain the changes observed in tubing B.

Sec1 Exp Bio SA2 2018 [Turn over



B4 Three samples of human blood A, B and C, are mixed with three salt solutions of

different concentrations.
The blood samples are then observed under the microscope.
The results are shown in Table 4.

9

(a) Complete Table 4 by drawing the appearance of a red blood bell in
blood sample A and B.

Table 4

blood observations appearance of cells
sample

red blood cells are
A small and wrinkled

red blood cells are
B normal in size and

‘shape
C no cells can be seen

(b) Which blood sample is mixed with the most concentrated salt solution?

Sec1 Exp Bio SA2 2018
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(b) Describe the functions of the xylem. o
examiner’s
use
................................................................................................................................... 2]

(c) Carbon dioxide moves from the air outside the leaf to the cell marked B.
Describe the role of the parts labelled C and D in this movement.

(d) State the word equation for photosynthesis.

(1]

End of ;iaper

Sec1 Exp Bio SA2 2018






SCIENCE (CHEMISTRY)
Semestral Assessment 2 - Mark Scheme

Secondary 1 Express SA2 2018

Section A (5 marks)

Question 1 2 3 <+ 5 6 7 8 9 10

Answer ) A Cc C c B B B A Cc

Section B (20 marks)

Qn

Answers

Marks

1a

magnesium: keep away from open flame/high temperatures
hydrochloric acid: wear gloves/avoid contact with chemijcal

1b

Downward delivery

Delivery tube — label

Measuring cylinder — label i\
N\

OR TN

Water displacement ( ( :,
Delivery tube -ﬁa\bel \\ ——

</ )
<\-

\ \

Measurl \cyhﬁd%— atfe! St : ,mx o\o

3' N\ N \._,.

\1 m fori me;ﬁ;d\ﬁm for acéura&ﬁwm%\%ﬁ&?%ellmg

1c

Fllter the r?ur" Resmlue - n@@hesnum filtrate — magnesium chloride
Evaporaf& t[a/t/é to drame\s.\s to obtain magnesium chloride.

”“\ ‘\\(\}(j

2a

Slmple d’istlllz(ﬂé\‘f
(Reject di&ﬁﬂ‘&lon)

2b

Check the thermometer. The thermometer should read 100 °C.
-Pure water boils at 100 °C.

2ci

A: boiling
B: condensation

2cii

before: liquid drawing
after: gas drawing




2ciii

movement: change from moving rapidly, in all directions to sliding
over one another

arrangement: change from far apart to close together
&
arrangement: change from disorderly manner to orderly manner

3a

Solute: sugar and konnyaku powder
Solvent: apple juice

To speed up the dissolving of that the solute(named or not).

The bigger the sugar crystal the longer the time taken for the jelly to be
prepared.

OR

Rock sugar will increase the time taken for the jelly to be _

prepared.

Add 5g(stated amount or equal an;ounts) of rock - Oml(stated

amount or equal amounts) of apple juice.

(mark to be awarded for constant varray/

Record the time taken for the(s\{gar \G!ISSW ;-
(mark to be awarded/f(\ § remqn‘t of dependent va able@fb’\

**there is no need\tQ mkei@t%\t‘bo/iﬁng (If studé ts\?@%’entlon it, no

marks sﬁ\‘r(ard d B e "*’3/ \‘)
/] \ ) \ D) T QP

VISR ALY \,\qw

NS S NN

\ i\ e oo ('\ \\ \‘1\3‘

S TP L refaéj/yé charge relative mass
6\

\ gtgims" : \@E O +1 1

ele‘cf%ns -1 1/1840

neutrons 0 1

Every 2 correct — 1m

14

2.5

Group V, period 2

ei

A molecule is made up of two or more atoms chemically combined

eii

Nitrogen: N2
Ammonia: NH3

eiii

Triatomic molecule of a compound
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ANSWERS TO SEC 1 EXP BIOLOGY SA2 2018

B1

Controls movement - cell membrane
For cell division - nucleus

Chloroplasts
As root hair cells are found in soil/ underground,
cannot photosynthesise

long and narrow cellular extension h
surface area to volume ratio
and minerals from the s/oﬂ—\

B2

Shape

Neat, large, cle Xaﬁj\nes\j
Labelg,mﬁé( |nc{u§\uqf\

1

strquf\re S‘ 7‘ ‘” %}éj@b\ :-:&(}%t ttssue
| system :

aCh\‘-/ o~ \. i \_ '\ U‘)\/ \

\q\ AN N h\.‘\\leﬁ\x _

cells( ‘tpé ﬁtomac@@ =
. i

e 9\\\

mouth, cesophagus, v
stomach, \

B3

tubing A - no changein volume
tubing B - volume will decrease

1 there is a higher water potential in tubing B than in the dilute glucose | 1 mark
solution. 5 each
2 Osmosis takes place
3 There is a net movement of water molecules down a water pot
gradient from the tubing into the beaker Max =3
4 through a partially permeable membrane (visking tubing)
Sec1 Exp Bio SA2 2018 [Turn over
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B4
A
1
B 1
1
Sample A
Net movement of water molecules into RBC 1
from a dilute solution through its partially permeab e / ‘
from a higher water potential to lower water pote Any one
from surrounding solution to cell cytoplasm
‘-‘ \ ’
Red blood cells swell and gurét. 1
AT RN \ a\
rr N LY j td GJ
B5 b i N A R
F 5‘:/ \x.‘ \'"" T \*g i e ) (4;‘-‘) 1
~C I 7 Interceliiiar air space’ 1
D | VAT Stomaiai porq{»sfo 1
/ ‘ SOV
to\carry water and dlessolved mlneral sﬁts from the roots to the other
pafts of the plant. 1
to prov[defnechamcal sn{;}am"t to the plant 1
\C A AL
e
O
CO2 from the@tmosphere diffuses through the stomata (1) 1
into the intercellular air spaces (C) in the leaf.
Carbon dioxide then dissolves in the film of moisture (2)- 1
on the surfaces of the mesophyll cells.
The dissolved carbon dioxide dlﬁuseslenters the palisade cells (Cell B) | 1
for photosynthesis. : | Max =2
light :
carbon dioxide + water ———» glucose + oxygen 1
chiorophyll
(all correct word equation to award mark )

Sec1 Exp Bio SA2 2018
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