QUESTION: explain why p-nitrophenol is a stronger acid than phenol itself. would p-methoxyphenol be a stronger or weaker acid than phenol? explain
ANSWER: 
p-nitrophenol is stronger acid than phenol itself because of the presence of electron withdrawing group (nitro group). 

p-methoxyphenol would be weaker acid compared to phenol owing to its possessing electron releasing group (methyl group).

MAIN CONCEPT:

The unsubstituted phenol dissociates in the water to form phenolate anion and this dissociation is favored due to resonance stabilization of phenolate anion where in the negative charge is delocalized on the benzene ring.

EXPLANATION:
Phenol is composed of a benzene ring and an –OH group. When an unsubstituted phenol (i.e., C6H5OH) is dissolved in water, the phenol dissociates into phenolate anion (C6H5O-anion) and a proton (H-cation). This dissociation is favored due to the resonance stabilization of phenolate anion and proton; in this case the negative charge is delocalized over the aromatic ring (much like in the case of pure benzene!). However, when the phenol is substituted with an electron withdrawing functional group (like Nitro group (NO2)) the resonance stabilization is no more favored and the proton is released much faster compared to unsubstituted phenol. Thus, p-nitro phenol is stronger acid compared to phenol itself. 
The methyl group (-CH3) is an electron releasing group that would hinder the release of proton toward the formation of resonance between the anion and cation thus it would decrease the acidity of p-methoxyphenol compared to phenol.
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