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ACTIVITY 1

1. The total time spent machining components is represented by the equation of a straight line:

Total time t=6n-2
where n is the number of components and t is the total time in minutes.

(a) Complete the table for the time taken to manufacture 5 components.
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(b) Draw a straight-line graph to represent the time spent machining the components. You
should include labels and axis values on your graph.
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(c) Use your graph to identify the intercepts of the n and t axes.
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2. The diagram shows a finished engineered component machined from a square piece of
aluminium with holes drilled through it. The drilled holes have the shape of a cylinder.

Diagram not to scale and all dimensions in mm

(a) Calculate the volume of the component before any holes are drilled.

Veapak = enat ¥ Wilth xhight

¥ ¥ Y0 = 5F 40D vam?

(b) Calculate the volume of metal removed when machining one hole.

ch'iu/e/ = Tt
_ ok 4
=204 x5 %9 = 706.5 mm?

(c) Calculate the volume of the finished component.
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rThe cost of machining similar components is represented by the formula:

Cost ($) = 3x*+ 4x

where x is the number of holes to be drilled.

(d) Calculate, by factorisation, the number of holes that would need to be drilled if the total
component cost is $20.
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3. A rope is attached to a drum as shown in the diagram.

Assume that the rope is wound around the drum and it is always in contact with the surface of
the drum.

200mm radius

drum |

< rope

Diagram not to scale

The drum rotates through 7.5 revolutions.

(a) Calculate the total angle through which the drum rotates in degrees.

F5¥260°. 2400 °

(b) Convert the total angle to radian measure.

hicl 3l = 167 )15 ¥22
240° F

= 47 )’ﬂcl

(c) Calculate the length of rope that has been wound on to the drum.
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Lewgty ohrope = L5056
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4. The diagram shows a structure that is used to support a cable. The support is bolted on to the
top of a wall at point F and supports a cable from point H.

154

Diagram not to scale and all dimensions in mm

(a) Calculate the length of side ‘a’.

bm W% & => a s 65 kil 62 vm
65

(b) Calculate the angle 6.
be 150 "-((/5?0"—//0 )y 82°) s4p°

(c) Calculate the length of side ‘c’.

c , 62
Suto 5“"6'20

Ce &3%sinFo°
T e LEomm

sing2®

(d) Calculate the height of point ‘H' compared to point ‘F'.
= AiHe (g3 wlos 18°)
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ACTIVITY 2

1. The diagram shows a beam that is supported by two cables attached to roof structure of a
warehouse.

Ignore the mass of the beam. Assume that the tension force in the cables is equal and opposite
to the reaction forces at each of the supports.

A B

-1 cable A 0.9 kN/m «—1 cable B

Diagram not to scale and all dimensions in metres

(a) Calculate the total load due to the UDL.

= 0.9¥ (04sy+12)

- 50"/ leyp

(b) Calculate the tension force incable A. ¢ 4 < o
Uy = 5.0 % (2.2-12)

U7 = 9. 064
l/l ‘/{
T4 = 2,006 kw
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(Cable A has a diameter of 5 mm and an original length of 1.5 m.

(c) Calculate the direct stress in cable A to 3 significant figures (SF).
3

344 ¥ 25 X
o
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The modulus of elasticity of the cable is 190 GPa.

(d) Calculate how much the cable will stretch due to the loading of the beam.
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2. The diagram shows an image of a gradually tapering pipe. The inlet velocity of an unknown
fluid is 8 m/s.

end elevation

end elevation .
(cross section)

cross section
( ) plpe Outlet

Inlet

Direction of flow

D
Inlet are = 0.25 m2 \

side elevation Outlet area = 0.6 m?

Diagram not to scale

The pipe runs full with an unknown incompressible fluid.

(a) Calculate the volumetric flow rate of the unknown fluid at the inlet.

V’— AlVo
= 026% ¥ 22w’/

(b) Calculate the outlet velocity of the fluid.
HK ‘—Am Va
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The unknown fluid pours into the tank until it is full. One side of the tank is hinged, so the tank

can be emptied quickly.
The tank has a depth of 4m.
level of unknown liquid
hinged side
£
<
l hinge
i ; i

5m

Diagram not to scale

The density of the unknown fluid is 1137kg/m?.

(c) Calculate the overturning moment acting on the hinged side.
A4y 1 nt
0”8/”%)45 mm/—___ F h
3
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ry truck.

- stationa
3. The diagram shows a railway engine travelling towards &

Assume the track is frictionless.

stationary truck
engine
direction of travel
‘___—_,_—-—-—-‘
: TeoWrere
250 m . |
4000k
38000kg g

Diagram not to scale

The engine has an initial velocity of 12 m/s.

The engine decelerates at a constant rate of 0.28 m/s? over a distance of 250m.

(a) Calculate the velocity of the engine after it has travelled 250m.
Ve
A 4245
=12 4 26.0,2¥ ¥ 250

VY ud-1yo /‘/6’ /u . B m//

The engine collides and couples to the stationary truck and continues moving.

(b) Calculate the momentum of the engine just before it collides with the truck.

pramu s 33000 %2 5 Fpoo NS

(c) Calculate the velocity of the truck and engine just after the collision

B-f . Féooo - Hpeo vp

Ypoo Y0ovo

U;" ‘4 m/s
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i ine.
(d) Calculate the kinetic energy of the combined truck and eng

Kisght &l&gj s :IT my*
A x Uovo + 25000)%14°
2

- #591000 3

(e) Explain what the effect would be on the velocity of the combined truck and engine if the track
was not frictionless.
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4. The diagram shows a mass attached to a solid flywheel that rotates at 100 RPM. \\

TN

. 0.2n
@"7&%
\ 250g mass
\/

fiywheel

The centre of the mass is 0.2m from the centre of the flywheel.

uJ:Q.n’fs 2%2.4 x s00

2 = /0 "dd/‘ .

L2 mpt
s 0‘2; *o.?,x P} 0.0[ k-a'mz

(c) Calculate the rotational kinetic energy of the mass.

(| *
£-£-I.w . _;:¥o.ol¥ 10° 2055

centre of the mass.

k[ £ b pags :'«trga;,’.«{ﬂ.

(a) Calculate the angular frequency of the flywheel to 3 decimal places.

(b) Calculate the rotational inertia of the mass attached to the flywheel.

(d) Explain the effect of increasing the distance between the centre of the flywheel and the

Diagram not to scale

W will net change ,alec/mgaﬁ be ccn}/.‘p}}/n/ oz eleal s mJ

BTEC International Level 3 Engineering Pearson Set Assignment Unit 1 2020 - 2021

15




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}

