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Let  and y be real numbers such that

logsinz +logcosx = -1,
log(sinx + cos x) -1+ 3logy,

where “log” denotes the common (base-10) logarithm. Solve for y.

Solution:

The first equation tells us that log(sinx cosx) = -1, so sinz cosx = %. Therefore:

logy =2+ 2log(sinx + cosx)
=2+ log[(sinx + cos 1)?]
= 2+ log(sin® z + 2sinz cos x + cos® x)
=1og 100 +log (1+2- &)
=log (100 12)
= log 120.

Hence .

Source: Adapted from Problem #4 of the 2003 American Invitational Mathematics Exam.
In: Scott A. Annin. A Gentle Introduction to the American Invitational Mathematics Exam.
The Mathematical Association of America (2015), 120-121.



