Solution of Optional Midterm Exam



1.)	Heat delivered to the hot reversible heat reservoir (the house):

		Qin = Qout + Welectric

	where Qout is the amount of heat retracted from the cold reversible heat reservoir (the river)

	and Welectric is the work done by the reversible work source (electricity company)



	In the reversible Carnot process, � EMBED Equation.2  ���.

	where � EMBED Equation.2  ���	and	� EMBED Equation.2  ���

		� EMBED Equation.2  ���

		� EMBED Equation.2  ���



	Efficiency:

		� EMBED Equation.2  ���



a)	� EMBED Equation.2  ���



b)	� EMBED Equation.2  ���	:The efficiency in the first moment tends to infinity.



c)	� EMBED Equation.2  ���

	� EMBED Equation.2  ���

	� EMBED Equation.2  ���



d) 	� EMBED Equation.2  ���

	� EMBED Equation.2  ���

	� EMBED Equation.2  ���	where P is the electric power of the heat pump

	� EMBED Equation.2  ���

	� EMBED Equation.2  ���

	� EMBED Equation.2  ���

	� EMBED Equation.2  ���

	

2.)	� EMBED Equation.2  ���

Constraints:

	� EMBED Equation.2  ���

	� EMBED Equation.2  ���

	� EMBED Equation.2  ���



If we increase H, h will also increase, with constant contact angle:



H�� EMBED Equation.2  ����� EMBED Equation.2  ����shape of the surface��� EMBED Equation.2  ����� EMBED Equation.2  ����� EMBED Equation.2  ���, � EMBED Equation.2  ����convex hemisphere,�diameter is the same as that of the capillary��� EMBED Equation.2  ����� EMBED Equation.2  ����� EMBED Equation.2  ���, � EMBED Equation.2  ����convex hemisphere,�diameter is the same as that of the capillary��� EMBED Equation.2  ����� EMBED Equation.2  ����� EMBED Equation.2  ���, � EMBED Equation.2  ����convex hemisphere at the top of the capillary,�diameter is the same as that of the capillary��



If we increase H further, the contact angle will change:



H�h=hmax�� EMBED Equation.2  ����shape of the surface��� EMBED Equation.2  ����� EMBED Equation.2  ����� EMBED Equation.2  ����convex hemisphere,�diameter is greater than that of the capillary:

contact angle increases��� EMBED Equation.2  ����� EMBED Equation.2  ����� EMBED Equation.2  ���, � EMBED Equation.2  ����flat surface, contact angle is a right angle��� EMBED Equation.2  ����� EMBED Equation.2  ����� EMBED Equation.2  ����concave hemisphere,

diameter is greater than that of the capillary:

contact angle increases��� EMBED Equation.2  ����� EMBED Equation.2  ����� EMBED Equation.2  ���, � EMBED Equation.2  ����concave hemisphere,

diameter is the same as that of the capillary��

If we increase H further: (� EMBED Equation.2  ���)

	The maximum value of the pressure arising from the surface tension is not enough th balance the excess hydrostatic pressure, so the water will flow out.



3.)	x(Bi)=x1,		x(Cd)=x2,		x1+x2=1

	� EMBED Equation.2  ���

In the eutectic mixture:

	� EMBED Equation.2  ���



	� EMBED Equation.2  ���



The eutectic composition: 61.1 atom% Cd, 38.9 atom% Bi.

The eutectic temperature: 406.1 K.



�

4.)	� EMBED Equation.2  ���

	� EMBED Equation.2  ���



Absorbance:	� EMBED Equation.2  ���



	� EMBED Equation.2  ���



	� EMBED Equation.2  ���			� EMBED Equation.2  ���



	� EMBED Equation.2  ���



	� EMBED Equation.2  ���			� EMBED Equation.2  ���



	� EMBED Equation.2  ���



	� EMBED Equation.2  ���





	� EMBED Equation.2  ���



This is the equilibrium constant for the reversed reaction (association):	� EMBED Equation.2  ���



The equilibrium constant for the dissociation:	� EMBED Equation.2  ���




