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Honors Calculus I First Midterm

Name:
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Answer ALL questions. Each question is worth TEN points. Show all your
work and try to be as CLEAR as possible in explaining proofs — that way,
I can give some credit even for wrong answers.

1. Describe the domains of the following functions (work in degrees when
talking about angles for sin):

(a) sin (). /Q - ?O}
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2. Sketch the graphs of the following functions:

(a) f(z) = qu—_—f + 1.
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(c) fz)=lz—=1]+ |z + 1]

Using your answer to (c), or otherwise, find all numbers z for which |z —
I+]z+1=2
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3. Use mathematical induction to prove that
14+24+4+8+164---+2" =21 1

for all n > 1.
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4. (a) If z < y and neither z or y are zero, then
Explain your answer.

FW' eq X 2 —=2

True or False?
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(b) For all real numbers a,b, |a + b| > |a — b]. True or False? Explain your
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(c) [harder!] By factorizing (z° %) as (z —y)x (something), prove carefully
that if z # y, then

% w4+x3y+x2y2—|—xy3+y4>0.
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