SAMPLE 1
ENTRANCE EXAM IN CHEMISTRY, PHYSICS & BIOLOGY

Il YEAR
1 The diagram shows the result of dropping a purple crystal into water. Chemistry
N ( 3 s
e —
water ] —1 purple
solution
purple
crystal
Which processes take place in this experiment?
chemical diffusing dissolving
reaction -
A v v v
B v X v
C X X v
D X v v [1]

2 The four pieces of apparatus shown below are used in chemical experiments.

] N _ i
burette measuring pipette thermometer
cylinder

Which statement about the apparatus is correct?

A The burette measures the volume of liquid added in a titration.

B The measuring cylinder measures the mass of a substance used in an experiment.
C The pipette measures the volume of gas given off in a reaction.
D

The thermometer measures the density of a solution.

[1]



3 Alcohol and water are completely miscible. This means when mixed together they form only one
liquid layer.
Which method is used to separate alcohol from water?
A crystallisation
B filtration
C fractional distillation
D

precipitation [1]

4 The diagram shows the structure of an atom of element X.

key

(e = electron
n = neutron
p_= proton

\_.'= nucleus

What is X?
A boron
[1]
B carbon
C sodium
D sulfur



5 The diagrams show four particles.

1 2
N\ £\
e/ &/
A _a
&/ &
key
@ = an electron
n
9 = a neutron
p
.. =aproton

P

~- = nucleus

Which two diagrams show atoms that are isotopes of each other? [1]
A land2 B land3 C 2and3 D 2and4

6 The ‘lead’ in a pencil is made of a mixture of graphite and clay.

‘lead’

When the percentage of graphite is increased, the pencil slides across the paper more easily.

Which statement explains this observation?

A Graphite has a high melting point.
B Graphite is a form of carbon.

C Graphite is a lubricant.
D

Graphite is a non-metal. [1]



7

10

Element X is in Group | of the Periodic Table. X reacts with element Y to form an ionic compound.

Which equation shows the process that takes place when X forms ions?

A X+e — X

x
|
®
!

X
+
@
!

B X-
C X-
D Xt

X
I

e —

[1]

Solid F is an element.
Solid G is a compound.
Neither solid conducts electricity but G conducts electricity when dissolved in water.

These properties suggest that F is ...... 1...... andthatGis ...... 2...... with ...... 3...... bonds.

Which words correctly complete gaps 1, 2 and 3?

1 2 3
A diamond AgCl covalent
B diamond NacCl ionic
C graphite AgCl ionic
D graphite NacCl covalent | [1]

A compound contains one atom of calcium, two atoms of hydrogen and two atoms of oxygen.

What is the correct chemical formula of the compound?

A CaO.H. B HOCaOH C H.CaO. D Ca(OH). [1]

In athletics, banned drugs such as nandrolone have been taken illegally to improve performance.
Nandrolone has the molecular formula C.:H:O..

What is the relative molecular mass, M., of nandrolone?

(Relative atomic mass: H=1; C=12; O =16)

A 46 B 150 C 274 D 306 [1]



11 (a)
Choose from the list of substances below to answer the following questions.

calcium oxide
carbon dioxide
carbon monoxide
copper
hydrogen
magnesium
methane
oxygen
water

Each substance may be used once, more than once or not at all.
Which substance:

() releases hydrogen when it reacts with steam,

....................................................................................................................................... [1]
(i) is produced at the cathode when concentrated aqueous sodium chloride is electrolysed,
....................................................................................................................................... [1]
(iii) is a product of the incomplete combustion of carbon,
....................................................................................................................................... [1]
(iv) is used in electrical wiring,
....................................................................................................................................... [1]
(v) is manufactured by heating limestone?
....................................................................................................................................... [1]

Complete the following sentences about the Periodic Table of elements using words from the
list below.

argon colour density sodium
(b) one similarity trend  seven
Chlorine, bromine and iodine are elements in Group .............ccccvvvne. of the Periodic Table.
These elements show a ......................... N down the group.
They all react rapidly with ......................... to form ionic compounds. [4]

[Total: 9]



12 In 1904, J. J. Thomson suggested a model of the atom. He called this the ‘plum pudding’

This model of an atom, containing 14 electrons, is shown below.

model.
[ )
[ ]

/ .
. o sphere of positive charge

° . which is spread out
o © o‘&

[ ]
electrons

(a) Describe how Thomson’s model of the atom differs from our present ideas of the structure of
an atom.

(b) L;'t'h}ij'r'ﬁ'Héé'{v'v'a"ﬁ'ae;t'dr};{i&l&ééij'r'r'i'ri'g','iééﬁi&i.&ié's'."ﬁ'{ééé"ééﬁ"5&"&&}}&&;6'5;: """""""""""""""""" o
3 Li and 3Li
(i) Describe the difference between these isotopes.
....................................................................................................................................... [1]
(i) Isotopes can be radioactive or non-radioactive.
State one industrial use of radioactive isotopes.
....................................................................................................................................... [1]
(c) Lithium is in Group | of the Periodic Table.
The table shows some properties of the Group | elements.
metal melting point/°C atomic radius/nm
lithium 0.157
sodium 98 0.191
potassium |63
rubidium 39 0.250
caesium 29 0.272
Deduce:
the atomic radius Of POTASSIUM .......ccoviiiiiiiiiiie e nm [2]

the melting point of [itNIUM, ... °C



4
(d) Lithium reacts with water. An alkaline solution and a colourless gas are formed.

(i) Complete the word equation for this reaction.

LA TT0 o T VLY 7= (<Y S T F

(i) What is the most likely pH of the alkaline solution?
Put a ring around the correct answer.

pH 2 pH 5 pH7 pH13

(e) Draw the electronic structure of a potassium atom.

( f ) Complete the dot and cross diagram of methane to show all the electrons.

H
<
@
S

[2]

[1]

[2]

[2]

[Total: 14]
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Physics

1 A cylindrical can is rolled along the ruler shown in the diagram.

starting position final position
_‘-\\ can rolled PR
mark on - . f - .
can Y
B L
| T T | T T | T T | T T | T T | T T |
Ocm 5 10 15 20 25 30cm

The can rolls over twice.

What is the circumference (distance all round) of the can? [1]

A 13cm B 14cm C 26cm D Z28cm

2 A caris moving downhill along a road at a constant speed.

Which graph is the speed /time graph for the car?

A B
F ) '
speed speed
0 - 0 =
0 time 0 time
C D
F ) '
speed speed
0 - 0 - [1]
0 time 0 time
3 Inarace, acartravels 60 times around a 3.6 km track. This takes 2.4 hours.
What is the average speed of the car?
[1]

A 1.5km/h B 90km/h C 144km/h D 216km/h

4 Which statement about mass and weight is comect?

Mass and weight are both forces.

Meither mass nor weight is a force.

3]

Only mass is a force.

Only weight is a force. [1]

=]



5 The diagram shows a balance being used to find the weight of a baby. The weight of the basket
can be ignonred.

At equilibrium, the pivot is nearer to the weight Wthan to the baby.

centre of mass
of beam

i
o
pivot
0

What is the weight of the baby?

A lessthan W

B more than W

¢ w [1]
D

impossible to tell

6 Acube of side 2.0cm is placed on a balance.

1
What is the density of the cuba? [ ]

A 0.80g/cm® B 1.2g/cm’ C 1.8g/cm® D 36g/cm®

Objects with different masses are hung on a spring. The diagram shows how much the spring
stretches.

“

The extension of the spring is directly proportional to the mass hung on it

What is the mass of object M?

[1]

A 110g B 150g C 200g D 300g



8 The diagram shows a handle with three forces, each 100 N, applied to it. The handle is free to

MoVe.
100N
100N - l
T—= 100N
handle .|
o pivot
What is the effect of the forces on the handle?
The handle will move downwards.
B The handle will not move.
C The handle wil turn anticlockwise (to the left). [1]
D The handle will turn clockwise (to the right).

9 In which pair of energy sources are both sources renewable?
A il and coal
B oil and tidal
C tidal and geothermal
D

tidal and nuclear fission [1]

10 Two famners use an electrically powered elevator to lift bales of hay. All the bales of hay have the
SaAMe Mass.

—
bale of hay |

i

L

As sunset appraches, they increase the speed of the motor so that more bales are lifted up in a
given time.

How does this affect the work done in lifting each bale and the usaful output power of the motor?

waork done in useful output power
lifting each bale of the motor
A increases decreases
B increases increases
C no change decreases [1]
D no change increases

11 A man lifts 20 bricks, each of weight 6 M.

What other information is needed to calculate the useful work done in lifting the bricks?

A the distance he lifts the bricks

B the mass of the bricks

C the time taken to lift the bricks [1]
D the volume of the bricks



12 To prevent a cement mixer sinking into soft ground, the mixer is placed on a lamge flat board.

13

cement mixer

soft ground

Why does this prevent the mixer sinking?

A

B
Cc
D

The large area decreases the pressure on the ground.
The large area increases the pressure on the ground.
The large area decreases the weight on the ground.

The large area increases the weight on the ground.

The pressure of a gas is measured using a manometer as shown in the diagram.

pressure to

be measured ™y .

| mercury

The mercury in the manometer is replaced with a liguid which is less dense.

How does the value of h change?

A

B
c
D

It becomes zem.
It decreases, but not to zero.
It stays the same.

It increases.

[1]

[1]



14.

The circuit of Fig. 4.1 is set up to run a small immersion heater from a 6.0V battery.

|6.0V

heater
Fig. 4.1
(a) State the name and purpose of component X.
= TSSO
PUFPOSE ...t eteeeeieeseessae e s rmeseatese e e ebeeeseeeesme e nane s na st sameeanseembe e eeermseeenneennnessnnesaneennnaeasneanseesnne | 1]

(b) The heater is designed to work from a 3.6V supply. It has a power rating of 4.5W at this
voltage.

() Calculate the current in the heater when it has the correct potential difference across it.

CUITENE = e e e e e sannn naene [ 2]

(if) Calculate the resistance of component X if there is to be the correct potential difference
across the heater. The battery and the ammeter both have zero resistance.

FESISTANCE = e reeen e eee s [ D)
(c) Some time after the heater is switched on, the ammeter reading is seen to have decreased.

Suggest why this happens.

-[1]

(d) As an alternative to running the heater from a battery, it is decided to construct a circuit to
enable it to be operated from the a.c. mains supply.

Name the electrical component needed to

(i) reduce the potential difference from that of the mains supply down to a potential difference
suitable for the heater,



15

Fig. 6.1 shows a glass flask full of water at 10°C and sealed with a bung. A long glass tube
passes through the bung into the water. The water level in the tube is at X.

bung

Fig. 6.1

glass flask

water

When the flask is placed in hot water, the water level initially falls a little below X, and then

rises some way above X.
(a) Suggest why

(i) the water level initially falls,

(iii) the rise is greater than the fall.

(b) Suggest a change to the apparatus that would make the fall and rise

greater.



16 The circuit shown in Fig. 10.1 uses a 12V battery.

12V

Hh——

16 2

e B N

802

Fig. 10.1
(a) Switch S is open, as shown in Fig. 10.1.
State the value of

(i) the reading on the ammeter,

reading = ...

(ii) the potential difference (p.d.) across S.

(b) Switch S is now closed.

(i) Calculate the current in the ammeter.

current = ...

(ii) Calculate the p.d. across the 8£2 resistor.

[1]

[11

[2]

[2]



Biology

A living organism, X, can make its own food, get rid of toxic materials and detect and respond to stimuli.

What other four processes must organism X carry out to stay alive?
A excretion, growth, movement, sensitivity

B  excretion, growth, nutrition, respiration

C growth, movement, reproduction, respiration

[1]

D movement, reproduction, respiration, sensitivity

Which group of organisms has the following features?

e three pairs of jointed legs
e three-part segmented body

e  one pair of antennae

A arachnids
B  crustaceans
[1]

C insects

D myriapods

The table shows some characteristics of four different vertebrates.

Which vertebrate is a reptile?

fins legs scales hair

key
= feature present

B = feature absent

[1]




4  The diagram shows a student’s drawing of guard cells.

Which label is not correct? [1]

A chloroplast
B cytoplasm

C stoma

D cell wall

5  The diagram shows a liver cell.

Which structure is found in a palisade cell that is not present in this liver cell?
A cell membrane

B  chloroplast
[1]
C cytoplasm

D nucleus

6  Which diagram shows a plant cell?

A B C D

g

[1]



10

Which statement about cells or tissues, is correct?

A Cells in the respiratory tract are long and thin.

B Muscle cells are biconcave. [1]
C Red blood cells have no nucleus.

D Xylem vessels have ciliated cells.

Why do some root cells have root hairs?

A for the maintenance of the temperature of the cell sap

B  to increase the surface area of the cells

[1]
C toincrease the volume of the cell sap
D to provide a place for cell nuclei
Which structures must be present in a cell for osmosis to take place?
A cell (sap) vacuole and cell wall
B cell wall and cell membrane [1]
C chloroplast and cytoplasm
D cytoplasm and cell membrane
Which chemical reaction takes place in the stomach?
A Proteins are digested by protease. [1]

B  Proteins are digested into fatty acids.
C  Starch is digested into amino acids.

D Starch is digested by lipase.



11. (a) Fig. 1.1 is a diagram of the human digestive system.

J
H C
D
E
G
F

Fig. 1.1

Use the letters from Fig. 1.1 to complete Table 1.1 to give the part of the human digestive system that is identified by each
function.

Write one letter only in each box. You may use the same letter more than once. There are some letters that you will not use.
The first one has been done for you.

Table 1.1

function letter

peristalsis B

protein digestion

(4)

insulin production

deamination

partially digested food is mixed with bile




12. Fig. 1.1 shows an animal cell.

Fig. 1.1

(@) (i) Name the features labelled A and B.

Write your answers on Fig. 1.1. [2]

(ii) The nucleus of living cells contains genetic material.

Name the chemical that this genetic material is made from.

....................................................................................................................................... [1]

(b) The cell in Fig. 1.1 carries out aerobic respiration.

Name one chemical that diffuses into an animal cell and one chemical that diffuses out of a cell during aerobic
respiration.
chemical that dIffUSES TN .....ooiiiie e e e s reereeeaeas
chemical that diffUSES QUL .........c.ooviiiiiice e et e

(c) The process of active transport occurs in some cells.

Outline one way in which diffusion is different to active transport.



Fig. 1.2 shows a cell from the palisade mesophyll layer of a leaf.

o

Q 0

. S chloroplast
Q 0

Fig. 1.2

(d) (i) Name the features labelled C and D.
Write your answers on Fig. 1.2. [2]

(if) Name the process carried out by the chloroplasts and explain why all animal life depends on this process.
name of process

[5]



13. Fig. 3.1 shows a section through the skin.

=\ oo oo
— W ESSSS
S TS e T
F
G
H
N
——J

/

direction of )
blood flow / /

Fig. 3.1

(a) Name the structures labelled in Fig. 3.1 and outline a function in the skin for each one.

Write your answers in Table 3.1.

An example has been done for you.

Table 3.1
structure | name of structure function in the skin
F
G
H sweat gland produces sweat for cooling the body
J

[1]



14. Choose words from the list to complete the sentences about hormones.

Each word may be used once, more than once, or not at all.

adrenaline blood decrease glands
increase insulin nerves main
saliva system target urine

Hormones are chemicals produced by ..........cccccceiviinenne :

Hormones are carried round the body by the ... .

A hormone affects the activity of one part of the body called the ..........c.ccoerven. organ.
After a person has eaten a meal the pancreas releases the hormone ............ccccceevvnneen. .

One of the effects of this hormone is to lower the glucose level inthe ...........ccccooeveevenee. : [5]



