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Worksheet 1d
Planned test Expected result Actual result Amendments made
Set both V; and V2 to | The output voltage is M WMe JE
5my. : ov. e C"-W Vﬂﬂ‘ﬂ' no
Wik O |
Set Vi to 10mV and | The output voltage ile Lfdal - s i
set V2 to 0 mV. should be & “‘W oM wwlv W'{AMV &jhp(ﬂd“)b‘u_
+ 300 mV. 5 -3oomb If/‘/‘fjo‘{ 1( mw )A/]}bﬂ i
| ' ’.] E - |
if - ' Fl [N gﬂm d’i
Set V1 to 4 mV and The output voltage
set Vz to 6 mV. should be bLﬂ" ‘»‘J;f'n}wu?( No WL% M
- 60 mV. 1
7 X ~bomi/
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Worksheet 2b

Planned test Expected result Actual result Amendments made
Activate the The robot program |4, . 1J Nee el
flowchart. Press the | will run. h/‘th . f '@"‘

‘master’ switch. wn

Alter analogue input | Output 7 switches on
1 maximum value, and the motor turns.
then activate the
flowchart. Press the
‘master’ switch.

Alter analogue input | The solenoid will

0 LDR to the energise and actuate
maximum light level, | each time.

then activate the
flowchart. Press the
‘master’ switch.

Repeat this test.

(7 marks)
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OOV, 0925 3 o..) image1 PNG

|"_T'| Report Done
Reaction Forces

Force | Direction Size Angle
Ra 1 55.37 kN | 90.0°
Rg 1 95.63 kN | 90.0°

Element A-B

Fy= B30 W4

f
. i
! |

|

i |

ad Qo 1400 b ¥

. :

G, * B0 sN
Equations o | Results ]
3M =0 => 6.00 x Rgypiy) = ~Qyy) x 2.26 = Fypy) x 4.90 | Rayax) = —0.00 kN !
2Fix) = 0=>Rpizpx) + Rpazxg = —Qupxgy — Fuxg | Rarzry) = 55.37 kN |
5Fiy) = 0 => Rayarvy + Rpazyy = —Qupvg — Fupy) Rayzrx) = 0.00 kN
5Fpxg = 0 => Ragy) — Razx = 0 Reyapv] = 95.63 kN
2Fyp =0 => Rary; — Ragzy) = 0
3Fx) = 0 => Rg % €05(270.0) — Rgypmx) = 0
3Fyy = 0 => Rg x 5in(270.0) - Rgyp[y; = 0

SQA | www.understandingstandards.org.uk 9 of 38



Higher Engineering Science Assignment 2024 Candidate evidence

"
A

—

SQA | www.understandingstandards.org.uk 10 of 38



Higher Engineering Science Assignment 2024 Candidate evidence

Worksheet 4c

Planned test WMUI;
ithode pon 6 ond pesh the bodt, o %AWcamMglm,»!f el |
Vs a M%

oyl pin 7 Cs houd Japp si68lih oulokuods
Sk

Digrke Pim Le Cofirdir Cn il usbok qpucdil,

(3 marks)

SQA | www.understandingstandards.org.uk 11 of 38



Higher Engineering Science

Assignment 2024

Candidate 2 evidence

Candidate evidence

Worksheet 1a

Specification 5 |

A% Oy,

fle winde dirteko SuSof 5 | b by AP whifo Hoo ouipnd ¢
Specification 1 |(pt1 G §TU5

G 470 DS e difed e KL pb it fo ALSLEH,
Specification 2 [,y (" 4,

flo it wNE URSU 18 o deplSe  pudhs W o o predi,
Specification 3

i, Al N Ol Pon T SO~ Yo ONTOU pa Tt fu
Specification4 |4~ G HU pofur.

INw wod0r AN AN f et by ok e WSrth P o)

Specification:6

fie Poiitipn Sudor v fae ddach & fo bwbins e
eOrrtd Poihiin sl wly Sipe Erel bk w0 Yo v

15 Ik Ho

defegs OF.

(6 marks)

SQA | www.understandingstandards.org.uk

12 of 38



Higher Engineering Science Assignment 2024

Candidate evidence

Worksheet 1b

variable
voltage O—
supply V,

variable
voltage
supply V,

oV O/

(3 marks)

SQA | www.understandingstandards.org.uk

13 of 38



Higher Engineering Science Assignment 2024

Candidate evidence

"Task 1C

300 ke

L

10 kO
h.k
10 kQ
S my o - -
B,
300 kQ

0.00 @

D Vo

SQA | www.understandingstandards.org.uk

14 of 38



Higher Engineering Science

Assignment 2024

Candidate evidence

Worksheet 1d

Planned test

' Expected result

‘Actual result

Amendments made

+300 mV.

Set both V; and V; to | The output voltage i 7
Semv? V1 and'V; to '(I)'t:/e'outputvoltagew 1l 0%{'/’»-{/ oM ﬁOﬂ\/IQJ fé.!*S?UfS [obL2 o~
volFesl 3¢ [{Fgookrf\_.

ov,
Set Vi to 10 mV-and | The output voltage ob : e
set Vz to 0 mV. should be Changxh te vortREL Volies< SFF anh

chend\ fho v (e INPIS Lo, op ored
(o HLh A [ Puhi e odPed,

Set Vi to 4 mV and:
set Vo tol6 mV.

"'l;h-é output voltage '

should be
60 mV.

chgaseA ) de\/’ vz (/@[7‘6@5{} cnA
LAPL Ha \S'Qlw‘/{/ WTLS  Je fhad if Lo Lad
be o pesctive Verdesa.

(4 marks)
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Task 1E

For my first amendment towards the turbine head position control system circuit | changed
the voltage inputs towards the vanable voltage supply making it both Smv, this set the output
to 0 as the resistance for the feedback resistors was 300k chms and for the reference
resistance i set them to 10k ohms, this was because the voltage gain was 30V. This made
the output voltage to exactly OV.

The second amendment i made towards the control system circuit was i changed the
variable voltage supply again and this time it was 10 mv to 0 mv, This showed a drastic
change in the voltage output making it -300mv. This was the wrong answer so | changed the
wiring towards the input of the 74 1-op-amp and made it so the output would become
positive, meaning that the output now is +300mv. This is so | could meet the expected result
it was meant to be.

The third amendment i made to the control system circuit was i changed the variable voltage
supply again to make V1 4 mV and then i set V2 to 68 mV, this changed the output voltage to
-80 mV which was the comrect answer, | kept the same wiring to my second amendment
cause i knew it would make it a negative output voltage.
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Task 2A
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Worksheet 2b

Planned test

Expected result

Actual result

Amendments made

maximum light level,
then activate the
flowchart. Press the
‘master’ switch.

LRepeat this test.

each time.

Activate the “The robot program o RSY r Pt tis, s EOF
flowchart. Press the | will'run. OS Pt F e ud Ll
‘master’ switch. 7.

[
Alter analogue:input 'Outiputj switches on "
1 maximum value,; and the motor turns. | J \ Tl ISUI ib/d/ hes }0 L{’ C‘AFS{’O& |§‘
then activate the bow winy W rxor Y o Cc e b, m;(
flowchart. Pressithe
‘master’ switch. ‘S)Jr W Wy cebveede Ry (vrum%
Alter ana,logue\inbUt' | The solenoid will P : ey g A ey
0 LDR to'the ' energise and ‘actuate | a2 0% (,L/(/[\Std\ L NW treesi Sy e {0 i

N-dpret MISEET, bSO c. A
V0N Ly Solens, A,

(7 marks)
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Task 2C

First amendment | added was that | put in a test input decision at the start of my flowchart so
that you have to press the "master switch” in order for the flowchart fo operate. After
pressing “start” on the flowchart then pressing the "master switch” the circuit will actuate as
normal and will not continue on if the "master switch” isn't actuated. This was so the circuit
would be efficient not blow up because of the constant signals coming one after another
rapidly so the push to make the switch is there to help make the circuit operate on your
behalf and when you want it to actuate.

The second amendment | made was the light level to the LDR and that it has to be changed
for the flowchart to turn off pin O for the solenoid and then it will go back to the beginning of
the flowchart te then circle through the circuit and you will have to change the light level
everytime in order for it to operate. This will then actuate the rest of the circuit enabling the
motor in its clockwise/anticlockwise way.

The third amendment | made was that | switched the NPN transistor at the solenoid in place
for a N-Channel MOSFET this was so the MOSFET would help actuate the solencid at its
correct state and | also added a diode at the solenoid to make it safer and so it wouldn’t blow
up. This helped the circuit function the way it is meant to be and not have any faults when it
continues on for more than one time.
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(x]| Enter Length of Beam [X]: 5lm
[¥]| Enter position of Hinge support { 0 if the support is at the extreme left hand end) [¥]: O|lm
[Z] | Enter Position of Roller support {distance is along the beam from left not between Hinge and Roller} [Z]: 6lm
R Lot el el T o 0 e D 0 S| . 8BIKN ...
ErterForee-t#Amgletothe-Beam {90 is down, 270 is up, 0is left, 180 is right) 90| Degrees
[A]|Enter Force 1 Position (fromleft hand end of beam) 4.9 m
(2| EntenForce MagnitudeMinkN =~ e e KN
Enter Force 2 Angle to the Beam {90 is down, 270 is up, Ois left, 180 is right) Cegrees
[B]|Enter Foree 2 Position (from left hand end of beam) m
S T D I e e L L T e Sl D e o o M | bl
‘ErterFeree-3-AmgtetotieBeam (90 is down, 270 is up, 0 is left, 180 is right) [ Degrees
[C]| Enter Force 3 Position {from left hand end of beam) m
0% D (I Gt EA LG B T U R T R S DS D e (R | K
EnterForcedAngtetothe Beam (90 is down, 270 is up, D is left, 180 is right) Degrees
[D] | Enter Force 4 Pasition {from left hand end of beam) m
(S1{EnterForce s Magnitude InKN e rres e e seses e ere o 558 sm e e e e snere] KN e
ErteTFoTre-S-ATgie-to-the-Beam (90 is down, 270 s up, 0 is left, 180 is right) Degrees
[E]{Enter Force 5 Position {from left handend of beam) m
[6]| Enter the Magnitude ofuoL: oo LalkN/m
[F1| Enter the Length of LUDL: 45|m
[G]| Enter distance from beam left end to UBL start: Olm
Vertical Reaction at Hinge:
Horizontal Reaction at Hinge:
Magnitude of Reaction at Hinge
AngeofResctiorratHirge-ftorthe Horizontal Axis): 90.00 Degrees
Reaction at Roller: 9549 kN Up
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You can add up to 5 peint loads at any angle. Angles are measured from the horizontal
as in the concurrent systems simulator,

[E]
[Al 1] (2]

A el

[G] [F]
2]

(X1
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Worksheet 4b
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Planned test

Expected result
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Worksheet 1a

Specification 1
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Task 1.c — Original Yenka Circuit

: 300 kQ
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V1 1omv || o+———rt=— gV
A
10 kQ
V2 opv | —m—————— -9V
300 ke |} -0.30 (¥
ove "
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Task 1.d — Amended Yenka Circuit

300 kQ
i 10 k2 S R — _1(,)_"'?_
V1l amv = gV

9V

10 kQ

P Y
==

10 kQ :1
V2 6mv%°‘ = -9V

300 kQ 0.06 ¥ -0.06 \)
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Task 1.e

Higher Engineering Science ~ Assignment — Task 1.e

o The circuit meets specification 4 as using the equation to find circuit gain we get a
value of 30: )

Gain = Rf/Ri
Gain = 300 000/10 000

Gain=30

s The circuit meets specification 5 as the output does change magnitude and polarity, as seen
in the testing when the output voltage changed from -60mV to OV and finally to +300mv.

e [|believe the circuit is effective at its job as it meets the circuit specification as well as
delivering Positive and Negative voltage outputs which would be needed to turn the turbine
left or right. '

e | feel my design Is as good as it can be and does not need any improvements as the circuit
meets the specification exactly.
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Sat: Qutputs On, Cutput? Off /
i . et w
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Task 2.a — Original Yenka Circuit
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Worksheet 2b
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Task 2.b — Amended Yenka Circuit

Flowchart_1
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N e —
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] T v
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Task 2.c

¢ The circuit meets specification point I’ as the flowchart now checks to see if the.
‘master’ switch has been pressed and will not go any further until it has. This has
been achieved by adding a decision symbol to check whether or not the ‘master
switch had been pressed.

‘e The circuit meets specification point ‘i’ as the flowchart now turns output 7 on when
the ‘control input’ > 128 and output 6 on when ‘control input’ < 128, the motor now
also turns clockwise when output 7 is ON and anti-clockwise when output 6 is ON.

e The circuit meets specification point ‘i’ as the flowchart now actuates a solenoid
when the light level sensed is above a certain value, and actuates when below a
certain value.
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Task 3

sgsommaam
Model Name: Engineering Sdence - Assignment/CAT - Task Designer: Finn Alexander
Units: Metric - (m), (kN) | Date: 2024/2/2 Sheet No.: Sheet1o0f2

A 8
Type Location (m) Load {(kN}|{kN-m)
Length . i 046
Support-pinned 1}
Support-roller &
Dt. Load 2145 1414
Paint Load 49 88
Section Properties:
b Reaction Force A= B5.5kn ve rﬁww} Urwor& )
Reaction Force A: Location: 0 (m}, Force Reaction = -55.5083 (kN)

Reaction Force B: Location” 6 {m}, Force Reaction = 854917 (kN)

Remcbrien Force B 295. 5w Vﬁl‘ﬁ;mwy Upwarﬁx N
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Task 4.3

A il
) ICtb ‘Area check clear' switch = A
B M (4081)
. 'Master switch' = B
B0
_ IC1 'Operator switch 1' = C
c d a08)
'‘Operator switch 2' = D
. 106
b (4070)
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