Thanks to a reader for pointing out the following information:

Quote
 “in real electronics, to apply the input signal, you need a signal 
generator, (or a power supply for DC)


- the ideal model for which is assumed to have low or zero output 
impedance/resistance, or at least to be low compared to the input 
resistance of the circuit


- this forces the point X to vary sinusoidally from 80 to 120 mV  with 
respect to ground  (0 V).


- in real life this input signal would be with respect to ground

(if the generator does not have a low resistance then it's very 
complicated! but nothing gives the situation your solution describes)

in made-up questions, the same thing must happen even though the student 
is not told the mechanism behind it
- in practice there is no possible way to add your input voltage to the 
1 volt at X” 

End of quote.
Since point X varies sinusoidally from 80 to 120 mV, the input is in the upper plateau of the voltage-transfer curve of the amplifier. The output of the amplifier is constant (6V).

Hence VOUT = 0V
The answer to Q3 remains the same.

The answer to Q4 should be C. cut-off.

Q5 is no longer relevant.

 

