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The Brownian motion of smoke particles in air may be observed using the apparatus shown

in Fig. 2.1.

L

/micrnsmpe

Y

- 2
light

Fig. 2.1
(a) Describe what is seen when viewing a smoke p@f@ the microscope.
&

o4

(b) Suggest and explain what differarice, if any, would be observed in the movement of
smoke particles when larger. smoke particles than those observed in (a) are viewed
through the microscope.
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2 (a) Define density.

(b) A U-tube contains some mercury. Water is poured into one arm of the U-tube and oil is
poured into the other arm, as shown in Fig. 4.1.

water., || 020 H-<-4 :

Fig. 4.1

The amounts of oil and water are adjusted until the surface of the mercury in the two
arms is at the same horizontal level.

(i) State how it is known that the pressure at the base of the column of water is the
same as the pressure at the base of the column of oil.

(ii) The column of water, density 1.0 x 10°kgm=3, is 53cm high. The column of oil is
71 cm high.

Calculate the density of the oil. Explain your working.

densiff= osvsmenamammssena kgm™ [3]
© UCLES 2006 9702/02/M/J/06
WWW.MEGALECTURE.COM rage2olts

WWW. Vout ube. conml negal ect ure

For
Examiner's
Use

O



© UCLES 2007

what sapp: +92 323 509 4443, enmail: negal ecture@muil . com

o0
MEGA LECTURE

(c¢) The density of liquid water is 1.0gcm=3. The density of water vapour at atmospheric
pressure is approximately ﬁ gcm3,

Determine the ratio

(i) volume of water vapour
volume of equal mass of liquid water ’

ratio = @[1]
O

g mean separation of molecules in water vapo \
Q P Eé(b‘
r
C

mean separation of molecules in liquid w

\

EHD =eesacnsee e @)
(d) State the evidence for

(i) the molecules in solids and liquids having approximately the same separation,

3
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..[1]
(ii) strong rigid forces between molecules in solids.
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3 A sphere has volume V and is made of metal of density p.

(a) Write down an expression for the mass m of the sphere in terms of V and p.

falls in the liquid with a constant speed of 6.0cms™1.

(i) For this sphere travelling at constant speed, calculate %,
1. its kinetic energy,

MR EeNergy = ..o e e J

(c) The sphere in (b) has mass 2.0x 103kg. When the sphere is released, it 9$~II

2. its rate of loss of gravitational potential energy.

=1 L2 2 — Js™ [5]

(il) Suggest why it is possible for the sphere to have constant kinetic energy whilst
losing potential energy at a steady rate.

87022 OVNO1
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(a) Distinguish between the structure of a metal and of a polymer.

MEALE e s e e e e e e e e e s e e N e S

DI TN e e e o o e s e o 0 S T At S R S S s

(b) Latexis a natural form of rubber. It is a polymeric material. ?“

(i) Describe the properties of a sample of latex. %0
70

(ii) The process of heating latex with a small%unt of sulphur creates cross-links
between molecules. Natural latex has very-tew¥ross-links between its molecules.

Suggest how this process changes the properties of latex.
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5 Some smoke particles are viewed through a microscope, as illustrated in Fig. 5.1.

PAY

—
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microscope
fﬂ‘fﬂf p

smoke cell \2\»??
light = ?” 6

2
>

Fig. 5.1
Brownian motion is observed.
(a) Explain what is meant by Brownian motion. Q

. 2]

(b) Suggest and explain why Brownian motion provides evidence for the movement of
molecules as assumed in the kinetic theory of gases.

..................................................................................................................................... [2]
(c) Smoke from a poorly maintained engine contains large particles of soot.
Suggest why the Brownian motion of such large particles is undetectable.
. [2]
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6 (a) (i) State one similarity between the processes of evaporation and boiling. For
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- [1]

(ii) State two differences between the processes of evaporation and boiling.

O

.
(b) Titanium metal has a density of 4.5gcm™3. i %

A cube of titanium of mass 48 g contains 6.0 x 10°3 atoms. %

(i) Calculate the volume of the cube. Q
o\

@

volume = ... €M [1]
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1. the volume occupied by each atom in the cube, e

O

(ii) Estimate

2. the separation of the atoms in the cube.

Baparalion = oo ong [1]
© UCLES 2009 Q7N ID2MINING
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4 (a) State the evidence for the assumption that

For
Examiners

(i) there are significant forces of attraction between molecules in the solid state, Use

1]

(ii) the forces of attraction between molecules in a gas are negligible.

(¢) Liquid nitrogen has a density of 810kgm®>. The density of nitrogen gas at room
temperature and pressure is approximatety 1.2 kgm.
Suggest how these densities relate to the spacing of nitrogen molecules in the liquid

and in the gaseous states.
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7 (a) Explain the difference in densities in solids, liquids and gases using ideas of the spacing

For

between molecules. Examiners
Usa

.
(b) A hydrogen nucleus (proton) may be assumed to be a spherg of Mgius 1 x 10-°m.

Calculate the density of a hydrogen nucleus.
density = oo kM3 [3]

(¢) The density of hydrogen gas in a pressurised cylinder is 4 kgm™3. Suggest a reason why
this density is much less than your answer in (b).
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6 (a) State two assumptions of the simple kinetic model of a gas.

For
Examiners

(b) Use the kinetic model of gases and Newton’s laws of motion to explain how a gas e
a pressure on the sides of its container. Q
N A
.. [3]
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1 (a) Define density.

. [1] 6

(b) Explain how the difference in the densities of solids, liquids and gases may be related to
the spacing of their molecules.

(c) A paving slab has a mass of 68 kg and dimensions 50 mm @mm x 900 mm.

(i) Calculate the density, in kgm™, of the majgri Qwhich the paving slab is
made.

density = ..oooeeeereceeeee e e, KM [2]

(ii) Calculate the maximum pressure a slab could exert on the ground when resting on
one of its surfaces.

PrESSUIE = ....oeeeeceenrennsceeesnnnsnnnneesnnnnens @ [3]
@ UCLES 2011 Q7N2/04 /ONA
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3 (a) Show that the pressure Pdue to a liquid of density p is proportional to the depth h below

Fo
the surface of the liquid. r
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\2\‘
o> 4
(b) The pressure of the air at the top of a mountai isﬂbﬁan that at the foot of the
répiSw
{(

mountain. Explain why the difference in air pres lsgﬁpmpnrtinnal to the difference
in height as suggested by the relationship in (a).

-[2]
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3 (a) Define pressure. s
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(b) Explain, in terms of the air molecules, why the pressure at the top of a mountain is less

than at sea level. 6

(c) Fig. 3.1 shows a liquid in a cylindrical container.

container

liquid — 0.250m

Fig. 3.1

The cross-sectional area of the container is 0.450mZ2. The height of the column of liquid
is 0.250 m and the density of the liquid is 13600kgm™3.

(i) Calculate the weight of the column of liquid.

weight= ... N3]
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(ii) Calculate the pressure on the base of the container caused by the weight of the For
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BIBSSUNE — e rnnnsnaasss s g [1] 6

(iii) Explain why the pressure exerted on the base of the container is different from
value calculated in (ii).
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