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3
Answer all the questions in the spaces provided.

Relevant data, formulae and the Periodic Table are provided in the Data Booklet.

1 A small ball is released from rest at the top of a cylinder of oil. Fig. 1.1 shows the ball falling
through the oil.

ball

Fig. 1.1

The ball initially accelerates. The acceleration gradually decreases until the ball falls with a
constant velocity.

Explain why the acceleration decreases and why the ball reaches a constant velocity.
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2 A compound contains 28.4% of sodium, 32.1% of chromium and 39.5% of oxygen, by mass.

Calculate the empirical formula of this compound.
Show your working.

empirical formula = ..........ooeviiiiiiiiii [2]

3 Define the coulomb.

4 A student sets up the circuit shown in Fig. 4.1.

S
|

Fig. 4.1
Explain why, when switch S is closed, the reading on the ammeter remains zero.
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5 (a) (i) Draw the shape of a PCl; molecule.

(1]
(i) Name the shape of a PCl; molecule.
....................................................................................................................................... [1]
(b) Draw the shape of a PCl,* ion.
(1]
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6 The circuit diagram in Fig. 6.1 shows a thermistor being used to measure the temperature of the
water in a beaker.

®

_Z_ water
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HEAT

Fig. 6.1

The graph in Fig. 6.2 shows the calibration curve for the thermistor.
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Fig. 6.2
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Fig. 6.3 shows the reading on the ammeter at temperature T.

Fig. 6.3

Determine temperature T.
Show your working.

7 The table shows the electron arrangements and first ionisation energy values of some Period 3

elements.
element electron first ionisation
arrangement energy / kJmol
sodium 1522522p83s! 494
magnesium | 1522522p®3s? 736
aluminium | 1s22s22p63s23p’ 577

(a) Explain why the first ionisation energy of magnesium is higher than that of sodium.
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8 Fig. 8.1 shows a beam of weight 200N, freely pivoted at end A. The beam is supported by a rope
attached to end B of the beam. The tension in the rope is 140N. The angle of the rope with the
beam is 35°.

tension

35°

A l _ B
weight

Fig. 8.1
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Fig. 8.2 shows a vector representation of the weight of the beam drawn to scale.

On Fig. 8.2, complete a suitable vector diagram to determine the magnitude of the reaction force
at A and the direction of the reaction force relative to the beam.

weight
Fig. 8.2
magnitude of the reaction = ..........cccccviiiiiiis N
direction of reaction = ............ccoeee. ° to the beam.

[4]
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9 There are three structural isomers with the molecular formula CSH12.
One of these is pentane, which has the structural formula CH,CH,CH,CH,CH_.

(a) State what is meant by the term structural isomers.

(b) Draw a structural formula for each of the two remaining structural isomers of C.H, .

isomer 1 isomer 2

(2]

10 Fig. 10.1 shows a potential divider circuit.

il

Fig. 10.1

State and explain what happens to the reading on the voltmeter as the sliding connector S is
moved from point A to point B.

© UCLES 2015 8780/02/0/N/15



11
11 Crude oil fractions containing large hydrocarbon molecules are used to make alkenes.

(@) (i) Name the process by which alkenes are made from large hydrocarbon molecules.

(i) Using the named process in (a)(i), C,,Hq is converted into equal amounts of butene
and propene, together with one other product.

Write an equation for this reaction.

(b) One important use of alkenes is their conversion into poly(alkenes) by addition polymerisation.

Write a balanced equation using displayed formulae to show the formation of poly(but-1-ene)
from but-1-ene.

(2]

12 The equation below shows part of the uranium-238 decay chain. The particles emitted at each
stage are indicated above the arrows.

238
92

234 B

o0 1h

U Q

(a) Identify the particle Q emitted in the decay of uranium (U) to thorium (Th).

(b) State the nucleon number and the proton number of the protactinium nuclide (Pa) formed by
the decay of thorium.

NUCIEON NUMDBET ...

Proton NUMDEr .......uceiiiiiiiieeciiccee e
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