Question Find the domain and range of ln(‘xQ +y+ 323‘ +1)

Solution

Domain In is defined for all positive numbers. For any values of z,y, 2, |22 + vy + 323‘ is always positive and so
’ZCQ +y+ 323’ + 1 is also always positive. Thus, the domain is all z,y, 2.

Range ’x2 +y+ 323’ is always positive, so ‘x2 +y+ 323‘ 4+ 1 > 1 Since In is increasing, ln(’x2 +y+ 323’ +1) >
In(1) = 0. Thus the range is (0, c0).
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Question Find the domain and range for In(zy)
Solution

Domain In is defined for all positive numbers and for positive numbers only. Therefore we want xy to be positive.
This happens if and only if 2 >0 & y > 0or 2 <0 & y < 0. This means that the domain of definition is the
first and the third quadrant.

Range In the first and third quadrant, zy is positive, but it can get very close to 0. For these values of xy, In gets
very small (close to —o00). xy can also get very large, and for these values In gets close to +00. Thus the range
is (—o00, 00).
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