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Part B: MR DEHEEEREEDEE [Total point = 6.4]

B.1.
[1.5pt] || 10 cycles period (s) Average 10 Period Period
Arm length | Voltage cycles Standard Standard
(cm) (V) 1 2 3 4 5 period Period (s) | Deviation(s) | Error(s)
4 34 35 35 34 34 34.4 3.44 0.0548 0.0245
4.4 35 36 36 36 36 35.8 3.58 0.0447 0.0200
4.8 38 37 37 37 37 37.2 3.72 0.0447 0.0200
5.2 40 40 41 40 40 40.2 4.02 0.0447 0.0200
5.6 41 42 43 41 41 41.6 4.16 0.0894 0.0400
15 6 43 42 42 42 42 42.2 4.22 0.0447 0.0200 |
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B.3. [0.8pt]

Precession Period vs Voltage
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DC motor speed vs. Voltage
30000 BIE (V) | B (A) | EERREE (pm)
25000 y= 2075x714.?fi.6_6,.. 37 176 mA | 7200
E 20000 .
o L 4.8 185 mA | 9700
= 15000 -
& R 60  |205mA |12600
¥ 10000 e
o
5000 74 230 mA | 15600
0 9.6 245 mA | 19800
0 2 4 6 8 10 12 14
Voltage (V) 120 298 mA | 24500

DT T 7FET—F T HEELFEEROEGRERT 7 7 THY, EENLRIEREZ KD 5 FE
WEHEND, EERTIE V<6V OFEIBOALNEHEND (6VEHEZD &EET—F —NHEX < 7lHE
MENBHDHT-D) o 7T 71216 VL EOFERNZ VA TAREY E W) BEREHST-DZOFEEHWDS
T




B.6(i) [0.5pt]
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PartC: P> ¥ A ARXRI—T7—LDODRXD

5% [Total Point = 2.1]

C.1. [1.2pt]
10 cycles period (s) Average 10 Precession
L/cm 1 2 3 4 5 cycles period (s) | Period (s) Rate (rad/s)
12 53.72 51.19 | 55.12 | 55.38 | 54.03 53.888 5.389 1.166
14 43.85 48.75 | 48.22 | 48.84 47.9 47.512 4.751 1.322
16 34.44 34.22 | 35.72| 34.69| 34.12 34.638 3.464 1.814
18 30.5 30.12 | 30.53 29| 29.68 29.966 2.997 2.097
20 26.69 25.47 | 27.47 | 27.31 27.4 26.868 2.687 2.339
22 23.54 23.62 | 23.78 | 23.66| 23.93 23.706 2.371 2.650
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PartD: v A BXRI—70OFHIROEEDFE

[Total point = 3.6]

D.1. [1.7pt]| -
[1.7pt] 10 cycles period (s) Average 10 Precession
Thickness (mm) | Voltage (V) 1 2 3 4 5 cycles period | Period (s) rate (rad/s)
4 31.97 34.15 33.66 34.35 34.03 33.632 3.3632 1.8682
4.4 35.04 35.28 35.24 36.78 33.25 35.118 3.5118 1.7892
4.8 34.47 37.97 37.06 35.9 36.31 36.342 3.6342 1.7289
5.2 38.06 36.16 36.65 36 38.53 37.08 3.7080 1.6945
5.6 36.56 37.43 38.53 37.63 37.15 37.46 3.7460 1.6773
2 6 40.35 40.28 40.13 39.81 40.31 40.176 4.0176 1.5639
4 34 35 35 34 34 34.4 3.44 1.8265
4.4 35 36 36 36 36 35.8 3.58 1.7551
4.8 38 37 37 37 37 37.2 3.72 1.6890
5.2 40 40 Ly 40 40 40.2 4.02 1.5630
5.6 41 42 43 41 41 41.6 4.16 1.5104
3 6 43 42 42 42 42 42.2 4.22 1.4889
4 35.16 38.38 38.34 38.47 38.66 37.802 3.7802 1.6621
4.4 37.81 41.94 42.84 42.31 42.03 41.386 4.1386 1.5182
4.8 39.66 42.81 43.5 43 42.94 42.382 4.2382 1.4825
5.2 42.07 44.19 44.56 44.75 44.32 43.978 4.3978 1.4287
5.6 44.06 45.44 45.59 45.5 45.37 45.192 4.5192 1.3903
4 6 45.62 46.94 46.53 46.56 46.81 46.492 4.6492 1.3515
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D.4. [0.8pt]
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Part E: A1 IC L > TERINS L Z [Total point = 3.5]

E.1. [1.3pt] -
Number of | Period 1 cycle (s) Period (s) Precession Leverage
sets of bolt | 1 2 3 Velocity Angle (rad)
and nut (rad/s)
4 46.34 47.9 46.79 47.01 0.1337 0.296705973
6 39.69 39 36.75 38.48 0.1633 0.261799388
8 31.65 29.96 32,16 31.26 0.2010 0,244346095
10 22.16 21.75 22.13 22.01 0.2854 0.366519143
E.2. [0.8pt]
Precession Velocity vs. Number of Nuts and Bolts
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Leverage Angle vs. Number of Nuts and Bolts
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Number of nuts
and bolts m/kg
6 0.0025
8 0.0029
10 0.0032
12 0.0035
14 0.0035
Average 0.0031
Std. dev. 0.0004
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Part F: SRR [Total point = 2.1]
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F.2(i) [1.0pt]
A 7 —DH AL
Loy + (3 — Qw,ws =71 -+ (1)
L, + (I — hwzw; =1, -+ (2)
Los + (I; — IDw,w, =73+ (3)
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