Measurement, Scaling, Instrumentation
Weekly Exercise 3
Due April 7, at 09.00.

1. 

What is the Fourier transform of the time-domain function  sin((t)  into the frequency domain?

2. 

A specimen weighs 15 mg at 200% moisture ratio. The specific heat capacity of the specimen is determined at temperature interval -40C to -34C to be 2.2 J/gK. At temperature interval +4C to +6C it is determined to be 4.2 J/gK. Temperature change from -34C to -4C required 1.1565 J. Temperature change from -4C to -0.1C required 0.7887 J. What was the amount of freezing bound water within the specimen?

The specimen is heated from -0.1C to +4C, which required 2.2258 J. How much was the non-freezing water content of the specimen?

3.

A specimen, uniaxially strained, absorbs 400 J/m3 of heat when stressed from zero to 100 kPa at room temperature. What is the value of the linear thermal expansion coefficient? 

The thermal expansion coefficient is independent of temperature. How much heat does the specimen absorb when stressed from zero to 100 kPa at 400 K temperature?

4. 

At room temperature, the 100 kPa stress induces a strain of 0.01%. How much does the Internal Energy increase due to straining from zero to 1%? To which degree does it constitute of heat, to which degree of work?
