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Q.3 An Eddy current drag-cup tachometer is used to measure speed of an engine. The dead 

space of the tachometer is between the engine speed of -120 and 120 rpm. Outside the dead 

space, the rate of change of voltage output from the tachometer has linear relationship with the 

rate of change of engine speed. From the experiment when the engine speed is 2,000 rpm the 

voltage output is 2 V. Determine the engine speed when the tachometer indicates voltage output 

of 3.5 V.                            (10) 

Solution 

Outside the dead space, the relation between engine speed and voltage output follows 

ܸ ൌ ݉߱  ܿ      (1) 

At 120 rpm, the voltage output is 0 V. 

0 ൌ ݉120  ܿ      (2) 

At 2,000 rpm, the voltage output is 2 V. 

2 ൌ ݉2000  ܿ      (3) 

(3)-(2), 

 2 ൌ ݉1880               (4) 

݉ ൌ ଵ

ଽସ
              (5) 

ܿ ൌ െ


ସ
              (6) 

When the output voltage is 3.5 V, 
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߱ ൌ 3410 rpm                (8) 

 

Q.4 A rate-integrating gyro installed in a car is used to measure pitch angle of a hill. The hill 

height, h, is a function of hill horizontal distance, x, as expressed by the equation ݄ ൌ 200݁ି
ೣమ

రబబ 

when all the units are in meters. Static sensitivity of the rate-integrating gyro is 0.1. Determine 

the output deflection, ߠ, from the gyro as a function of hill horizontal distance. Determine the hill 

pitch angle and the output deflection when the hill horizontal distance is 50 meters.     (20) 

Solution 

Slope of the hill is determined from,  

tan߶ ൌ
݄݀
ݔ݀

ൌ െି݁ݔ
௫మ
ସ 

߶ ൌ atanቆെି݁ݔ
௫మ
ସቇ 

ߠ ൌ ߶ܭ ൌ 0.1atan ቆെି݁ݔ
௫మ
ସቇ 

When x = 50 m, 

߶ ൌ atanቆെ50݁ି
ହమ
ସቇ ൌ െ0.0962	rad ൌ 	െ5.51	degree 

ߠ ൌ 0.1atan ቆെ50݁ି
ହమ
ସቇ ൌ െ0.0096	rad ൌ െ0.55	degree 

 

Q.5 A dynamometer is used to measure power of a vehicle engine. When the engine speed is 

2500 rpm and the engine torque is detected at 100 Nm make the amplitude of the voltage output 

from the Wheatstone bridge circuit become 0.4 V. Determine the power when the voltage output 

indicates 1.5 V.                (10) 
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