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4. All formulae used must be stated and the method of working and ALL intermediate
steps must be made clear in the answer.



GES1 March 2021 Full written solutions. Online tutoring and exam Prep
www. SVEstudy.com DavidJamesGallimore42 @gmail.com

Attempt ALL questions
Marks for each question are shown in brackets.

All formulae used must be stated and the method of working and ALL intermediate steps
must be made clear in the answer.

Section A

1. Simplify EACH of the following:

3
6—
@ 2% (4)
%
3x 2X | 4X
® X (? ) (4)
2.  0.05 m’ of iron is recast into two solid shapes, a sphere and a right cone.
Determine EACH of the following:
(a) the diameter of the sphere if the volume of the sphere is to be 40% of the
total volume of the original mass of iron; (4)
(b) the base diameter of the cone if its height is to be 0.45 m. (4)
3. For the shape shown in Fig Q3, determine the lengths OA and AB. (8)
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Fig Q3 (not to scale)
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4. (a) Plot the following (x,y) data on a graph: (4)

X -2 -1 0 1 2 3
y | 44 | 16 |1.2]| 4 |68 | 96

4)
()

(b) Determine an expression relating the x and y coordinates.

(c) Determine the value of y when x = 1.5.

5.  Show that the shaded area in Fig Q5 below is given by: (8)

Area = (4 — m)r?

Fig Q5

6. Determine the value of ‘n’ in the following expression:
PV = PV}

when P, =2xPyandV, =3 xV; (8)
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Section B

9.

The rod in a hydraulic ram is 1.1 m long and has a diameter of 45 mm. When
subjected to an axial pull of 210 kN the rod extends by 0.385 mm.

Determine EACH of the following:
(a) the direct stress in the rod;
(b) the direct strain in the rod;

(c) the Modulus of Elasticity (E) for the steel.

A uniform beam is loaded as shown in Fig Q8. The beam has a mass of 400 kg.
Determine the reaction forces at the supports A and B.

Beam mass = 400 kg
1000 kg 1000 kg 500 kg

= . | 7

N
B

-
-

B
Fig Q8

(a) Sketch a load extension diagram for a typical low carbon steel undergoing a
tensile test. On the same diagram sketch the load extension response for a
brittle material such as cast iron.

(b) With reference to the diagram sketched in Q9(a) explain what is meant by
EACH of the following:

(i) Brittleness;

(ii) Ductility.

DavidJamesGallimore42 @gmail.com
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10.

1.

12.

(a) Explain the difference between speed and velocity.

(b) A lift accelerates from rest at 1.2 m/s? until it reaches 3 m/s. It continues
to move at 3 m/s for 6 seconds before decelerating at 1 m/s? until it stops.

(i) Draw a velocity time graph showing the motions.

(i) Determine the average velocity for this lift movement.

(a) Explain what is meant by torque.

(b) A winch has a drum diameter of 800 mm and is required to raise a load of
400 kg through a height of 22 m in 12 seconds at a uniform speed.

Determine EACH of the following:
(i) the torque required;
(i) the rotation required of the drum in radians;

(iif) the winch power.

Ignoring any effects of friction, the velocity of a 50 kg mass is uniformly increased
from 1.5 m/s to 2.0 m/s in 5 seconds.

(a) Calculate the accelerating force required.

(b) The mass is now uniformly retarded at 0.4 m/s’ from 2.0 m/s until the mass
just comes to rest.

Calculate, for the retardation period, EACH of the following:
(i) the time taken to come to rest;

(i) the distance travelled.
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(2)

(3)
(3)
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(2)
(2)
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Section A

1. Simplify EACH of the following:

(a)
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2. 0.05m’ of iron is recast into two solid shapes, a sphere and a right cone.

Determine EACH of the following:

(a) the diameter of the sphere if the volume of the sphere is to be 40% of the

total volume of the original mass of iron: (4)

(b) the base diameter of the cone if its height is to be 0.45 m. (4)
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3. For the shape shown in Fig Q3, determine the lengths OA and AB. (8)
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’ 5 4
4. (a) Plot the following (x,y) dataona graph: (4)
% ' -1 0 1 ’ 2 ‘ 3
y | 4.4 1.6 | 1.2 4 l 6.8 | 9.6
(b) Determine an expression relating the x and y coordinates. (4)
(c) Determine the value of y when x = { 5.7 (2)
5.  Show that the shaded area in Fig Q5 below is given by: (8)
Area = (4 = m)r?
S 4
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Section B

7. The rod in a hydraulic ram is 1.1 m long and has a diameter of 45 mm. When
subjected to an axial pull of 210 kN the rod extends by 0.385 mm.

Determine EACH of the following:

(a) the direct stress in the rod; (3)
(b) the direct strain in the rod; (3)
(c) the Modulus of Elasticity (E) for the steel. (2)
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8. :::1(;:-:;1:?:?::;:155 shc{wlr:‘m Fig Q8. The beam has a mass of 400 kg (gQ© L’D nooﬂ"j
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sum of the anticlockwise moments = the sum of the clockwise moments
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Uile
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9. (a) State the difference between static and dynamic friction. 2) ( /&'H K h)
(b) A stone block has a mass of 4400 kg and is pulled across a horizontal surface T () ® ‘ CZ j

with a constant acceleration of 0.25 m/s’ by a force of 18 kN applied at an ’r F

angle of 15° above the horizontal. .

Determine the coefficient of friction (6) % | S
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(b)

(i) Brittleness;

(ii) Ductility.

\ l‘\J 5\[0\‘:\)‘\'1

(a) Sketch a load extension diagram for a typical low carbon steel undergoing a
tensile test. On_the same diagram sketch the load extension response for a
brittle materiafsuch as cast iron.

With reference to the diagram sketched in Q9(a) explain what is meant by
EACH of the following:

(4)

(2)
2)

Lot

)

MY
P X
prkem 7
Ak Lk
}m'll‘
if ‘)aﬂdf’f-m\ 'b

&&mﬁm

MM

i) a material such as the cast iron has high brittleness. It can be seen from the graph that
the material does not go through the plastic deformation stage, and will break without

warning. It will snap.

ii) ductility is opposite of brittleness, we can see that the low carbon steel goes through a
plastic deformation stage, this is due to the matertial having a higher m,easure of ductility

than the castiron.

(b)
Tomave at 3 m/s for 6 seconds

10. (a) Explain the difference between speed and velocity.

A lift accelerates from rest at 1.2 m/s® until it reaches 3 m/s. It continues
lore decelerating at 1 m/s” until it stops.

(i) Draw a velocity time graph showing the motions.

{ii) Determine the average velocity for this lift movement.

(7
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11. (a) Explain what is meant by torque. ' 2)
(b) A winch has a drum diameter of 800 mm and is required to raise a load of Formula >
400 kg through a height of 22 m in 12 seconds at a uniform speed.
Determine EACH.of the following: T=7rFsinf
Guest T =torque
(i) the torque required; (2) i
T =radius
(i) the rotation required of the drum in radians; (2) F = force
(iif) the winch power. (2) 0 = angle between F and the lever arm
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12. Ignoring any effects of friction, the velocity of a 50 kg mass is uniformly increased
from 1.5 m/s to 2.0 m/s in 5 seconds

(a) Calculate the accelerating force required. @)

(b) The mass fs now uniformly retarded at 0.4 m/s’ from 2.0 m/s until the mass
just comes to rest.

Calculate, for the retardation period, EACH of the following:

(i) the time taken to come to rest; 3

(1) the distance travelled. 3) \_\
\Y

‘)
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V="t ﬂ‘k
Q=15 + da

s = Sa




