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Calculus Honors | Unit 1: Limits and Continuity

Lesson 1.5 - Worked solutions

Show the method, check hypotheses, and justify your conclusion.

1.Find [im**Ll and imX*Ll. Does the two-sided limit exist? Identify the vertical asymptote.
x—=2"X— x—=2tX —

Solution. The numerator approaches 3 > (). The denominator is negative to the left and positive to the

right, so 1imx+ 1 = — oo and 1im3i1 = + oo. The two-sided limit does not exist. The vertical
x—2-X— 2 x—=2tX — 2

asymptote is x =2.

10.0 Behavior near a vertical asymptote
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The left branch tends to negative infinity and the right branch to positive infinity.
. 5x% -3 - -
2. Evaluate |im 22 _—- . Identify the horizontal asymptote.
x=+002x2 4 7x
2
Solution. Divide by x2 to obtain # The reciprocal terms approach (), so the limit is % The

X
horizontal asymptote is y= %
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/02
3. Evaluate [im y Explain the sign.

X—>—00

Solution. Rewrite the quotient as Bcc_l 9] +i2 . For negative y, Bcc_l = — 1, while the radical approaches 3.
X

Therefore the limit is —3.

Different horizontal asymptotes at the two ends

—_ y=_3 .
61 ——— y=3 Right end tends to 3

4] \

—6 Left end tends to —3
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At negative infinity, the curve approaches y = minus 3 because absolute x over x equals minus 1.
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2
4. For f(x) =2x——11 classify the excluded inputs and find both end limits.
XT—x—

Solution. Factor to get w The excluded inputs are —1 and 2. At —1 there is a removable
x=2)x+1)

hole with limit % At 2 a denominator factor remains and the numerator is nonzero, giving a vertical

asymptote x =2. Equal leading degrees give |im fix)=1.s0y=1 is a horizontal asymptote.
X—+00

A rational curve with a hole and asymptotes
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The hole is at (minus 1, two thirds), with asymptotes x =2 and y = 1.
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