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3 (a) Define the coefficient of lincar expansion. (2)
(b) A piston is required to have a diameter of 200 mm at a working temperature of 240°C.

Calculate the diameter to which it must be machined at an ambient temperature of
12°C. ©)

Note: for the piston <= 0.00002/°C
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GENERAL ENGINEERING SCIENCE Il April 2014
Attempt ALL questions

Marks for each question are shown in brackets.

. (a) Name two devices used 1o counter the effect of expansion in long pipes due to
temperature change. (2)

(b) A length of lead piping is 30 m long when measured at a temperature of 15°C. After
hot water has been flowing through it, the temperature of the pipe is found to have
been raised to 60°C.

Calculate the new length of the lead pipe. (5)

Note: the coefficient of linear expansion of lead = 0.000028/°C.
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Attempt ALL questions

Marks for each question are shown in brackets.

i, (a) Name a device used to counter the effect of expansion in long pipes due to
temperature change. (2)
(b) A length of lead piping is 30 m long when measured at a temperature of 20°C.

After hot water has been flowing through it, the temperature of the pipe is
found to have been raised to 65°C.

Calculate the new length of the lead pipe. (5)

Note: the coefficient of linear expansion of lead = 0.000028/°C
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Attempt ALL questions

Marks for each question are shown in brackets.

1. (a) Define the coefficient of superficial expansion. (2)
(b) A copper sphere has a diameter of 60 mm and is heated from 30°C to 520°C.
Calculate EACH of the following:
(i) the percentage increase in the diameter; (3)

(ii) the increase in the area. (3)

Note: the coefficient of linear expansion of copper = 0.000017/°C.
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Attempt ALL questions

Marks for each question are shown in brackets.

ki (a) Define the coefficient of superficial expansion. (3)
(b) A copper sphere has a diameter of 50 mm and is heated from 30°C to 515°C.
Calculate EACH of the following:
(i) the percentage increase in the diameter: (3)
(ii) the increase in the area. (3)

Note: the coefficient of linear expansion of copper = 0.000017/C

april 2016

6.  Aniron casting has a volume of 0.422 m*at 112°C. Its temperature falls to 10°C.
Calculate EACH of the following:

(a) the final volume; (5)
(b) the percentage change in the volume. (3)

Note: the coefficient of linear expansion of cast iron = 0.000011/°C.
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5. A mass of 1.1 tonne of copper drops in temperature by 86°C.
Calculate EACH of the following:
(a) the final volume; (5)
(b) the percentage reduction in volume. (3)

Note: the coefficient of linear expansion of copper = 0.000017/°C
Density of copper = 8800 kg/m’

july 2014

3. A glass thermometer at a temperature of 10°C contains a volume of 450 mm’ of a liquid.

Calculate the temperature required to increase the volume of the liquid by 15 mm’. The
expansion of the glass may be neglected. (8)

prs s . o . v o 4
Note: the coefficient of cubical expansion of the liquid = 1.8 x 10°/°C
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3. A container of mass 0.25 kg was completely filled with a mass of 0.4 kg of water
at a temperature of 15°C and then heated to a temperature of 50°C during which
time some of the water spilled out of the container.

After they had cooled down to the original temperature, the container and
water were re-weighed and found to have a mass of 0.645 kg.

Calculate the coefficient of cubical expansion for the water, neglecting any
expansion in the bottle. (8)

Note: 1 kg of water has a volume of 1 litre at 15°C.
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Attempt ALL questions

Marks for each question are shown in brackets.

1. A container of mass 0.25 kg was completely filled with a mass of 0.4 kg of liquid
at a temperature of 15°C and then heated to a temperature of 50°C during which
time some of the liquid spilled out of the container. After they had cooled down
to the original temperature the container and liquid were reweighed and found
to have a mass of 0.645 kg.

Calculate the coefficient of cubical expansion for the liquid, neglecting any
expansion in the bottle. (10)

Note: 1 kg of liquid has a volume of 0.99 litre at 15°C.
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4. A hydraulic system pipeline consists of a total length of 13.7 m of steel pipe with an internal
diameter of 30 mm and is completely filled with oil. During working the temperature of the

system rises by 270C.

Calculate the overflow volume of the oil in litres. (7)
Note:  coefficient of linear expansion of steel = 1.2 x 10° /0C
coefficient of cubical expansion of oil = 9 x 10*/0C
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Attempt ALL questions

Marks for each question are shown in brackets.

(a) Define the coefficient of superficial expansion.

(b) A copper sphere has a diameter of 50 mm and is heated from 30°C to 515°C.

Calculate EACH of the following:

(i) the percentage increase in the diameter;

(ii) the increase in the area.

0.000017/°C

Note:  the coefficient of linear expansion of copper

(3)

(3)

(3)
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4. A copper sphere has a diameter of 50 mm at a temperature of 15°C. The sphere is heated
until its temperature rises to 500°C and there are no heat losses.
Calculate EACH of the following:

(a) The increase in the surface area; (5)

(b) The specific heat added. (5)

Note: area of a sphere = 4017 specific heat capacity
of copper = 0.394 kJ/kgK
coefficient of linear expansion of copper = 0.000017/°C

march 2018

3. A copper sphere has a diameter of 49 mm at a temperature of 12°C. The sphere is
heated until its temperature rises to 506°C and there are no heat losses.
Calculate EACH of the following:

(a) the increase in the surface area; (5)
(b) the specific heat added.
(3)
Note: area of a sphere = 4 m~ specific heat capacity of
copper = 0.395 kJ/kgK coefficient of linear expansion
of copper = 0.000017/°C
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4. A solid cast iron sphere of 250 mm diameter has 2 MJ of heat energy transferred to it.
Calculate the increase in the diameter in mm. 9)

Note: for cast iron: density = 7200 kg/m’ specific heat
capacity = 0.54 kJ/kgK coefficient of linear
expansion = 1.12 x 10°/°C

volume of a sphere =0d°/6
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Attempt ALL questions

Marks for each question are shown in brackets.

1 (a) Name two devices used 10 counter the effect of expansion in long pipes due to
temperature change. (2)
(b) A length of lead piping is 30 m long when measured at a temperature of 15°C. After
hot water has been flowing through it, the temperature of the pipe is found to have
been raised to 60°C.
(5)

Calculate the new length of the lead pipe.

Note: the coefficient of linear expansion of lead = 0.000028/7°C.

L 30 m L=15"C £,= €0 At=uh°C

L+ L.o(.A\E) = Naw L‘j“\
ey.fa\s.'h\

= 0. IR
30 t (30vo.ooool! ¥ \zs) 540,073 m
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;B (a) Name a device used to counter the effect of expansion in long pipes due to

temperature change. (2)

(b) A length of lead piping is 30 m long when measured at a temperature of 20°C.
After hot water has been flowing through it, the temperature of the pipe is
found to have been raised to 65°C.

Calculate the new length of the lead pipe. (5)

Note: the coefficient of linear expansion of lead = 0.000028/°C

2q (50\/0.060023" L*g)
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Attempt ALL guestions

Marks for each question are shown in brackets.

1. (a)} Define the coefficient of superficial expansion. {2)
(b) A copper sphere has a diameter of 60 mm and is heated from 30°C to 520°C.
Calculate EACH of the following:
(i) E(-' percentage increase in the diameterD {3)
(ii) the increase in the area. 3

Note: the coefficient of linear expansion of copper - 0.000017/°C,

a) the amount by which a surface area increases for every degree

increase in the temp is approximatly 2 times the linear coeffcient of
expansion

l) &/'“_‘iff —p» | Almensivn
Ll x )
’ | gxpritr

§Q v 6()}0.09‘70(7’){ L q0) = 0.¢as8 wr

Y«(M\‘zj? 5 _E:’_ﬁﬁz-’:—— % | oo

LAk
intrcedt— Or‘j o

04198 o =
5



GES2 EXPANSION Full written solutions  Online tutoring and exam Prep ~ www. SVEstudy.com DavidlamesGallimore42@gmail.com

bi)  Aees

Sw,)ﬁ« Proen [\'ﬂ'fL . .
L(«<3oj = 3017338 wm

= (SAx 72 ¥ A{B

(Zr o,oaoo(‘ax Lqo =|1%9.%2 MML{

N ¢réc\

13013338 *



GES2 EXPANSION

Full written solutions

Online tutoring and exam Prep

ldec2013 |

GENERAL ENGINEERING SCIENCE Il December 2013

Attempt ALL questions

Marks for each question are shown in brackets.

| {a) Deline the coeflicient of superficial expansion

Calculate EACH of the following:

srease in the diameter;

(i) the percentage

iﬂbuo-sb

vribTmf\

0°C 1o 515°C.
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6.  Aniron casting has a volume of 0.422 m? at 112°C. Its temperature falls ta 10°C.
Calculate EACH of the following:

{a) the final volume; (5)

(b} the percentage change in the volume, (3)

Mote: the coefficient of linear expansion of cast fron = 0.0000711/°C.
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5. A mass of 1.1 tonne of copper drops in temperature by 86°C,
Calculzte EACH of the following:
a1 the final valume; (5

(bl the percentage reduction i volume, (3

Mote: the coefficient of limear expansion of copper = QO 7/
Densily of copper = 8500 kg/m'

3
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A glass thermometer at a temperature of 10°C contains a volume of 450 mm” of a liquid.

d to increase the volume of the liquid by 15 mm’. The
i [t

bical expansion of the liquid = [.8 x [0°/°C  emmm— ' .R¥!/ +
—
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3. Acontainer of mass 0.25 kg was cgmglelelé filled with a mass of 0.4 kg of water
at a temperature of 15°C and then heal a temperature of 50°C during which
time some of the water spilled out of the container.

After they had cooled down to the original temperature, the container and
water were re-weighed and found to have a mass of 0.645 kg.

Calculate the coefficient of cubical expansion for the water, neglecting any
expansion in the bottle,

Note: 1 kg of water has a velume of 1 litre at 15°C.

(8)
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Attempt ALL questions

Marks for each question are shown in brackets.

1. A container of mass 0,25 kg wos compietely lilledwith o mass of 0.4 kg of liquid
at a temperature of 15°C and then héated to a temperature of S0PC during which
Lime sorme of the liguid soiled oul of the conlairer. Alter they had cooled down
to the original mhc containgr and liquid were reweighed and found
o have a mass

Caloulate thewx:amm far the liguid, reglecting any

expansion in the bottle. (10

Note: T kg of liquid has a volume of 0.99 (itre at 15°C.
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4. Ahydraulic system pipeline consists of a total length of 13.7 m of steel pipe with an internal C_J\ :»\l—r "4‘/_'\! v o\

diameter of 30 mm and is completely filled with oil. During working the temperature of the
system rises by 270C.

Calculate the overflow volume of the oil in litres. (7)

Note:  coefficient of linear expansion of steel = 1.2 x 10* /0C

coefficient of cubical expansionof il = 9 x 10*/0C
—
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4. A copper sphere has a diameter of 50 mm at a temperature of 15°C. The sphere is heated
until its temperature rises to S00°C and there are no heat losses. B " m L
Calculate EACH of the following:

(a) The increase in the surface area; ) ~ C\/\M Z 1A
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3. A copper sphere has a diameter of 49 mm at a temperature of 12°C. The sphere is

heated until its temperature rises to 506°C and there are no heat losses.
Calculate EACH of the following:

L= So6—\z~ e
{a) the increase in the surface area; 15) =
{b) the specific heat added.

Note: area of a sphere = 4 »'_specific hegt capacity of

= coefficient of linear expansion
of copper = 0.000017/°C
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4. A solid cast iron sphere of 250 mm diameter has 2 MJ of heat energy transferred to it.
—. —

Calculate the increase in the diameter in mm. (9)

Note: for cast iron: density = 7200 kg/mfspeciﬁc heat -—
capacity = 0.54 kJ/kgK}oefficient of linear r\ Qs> r _—
expansion = 1.12 x 107°/°C

volume of a sphere =0d*/6
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