
MATE 3021 Practiceexam1 September24,2014

“log” meansnaturallogarithm.Therearesevenproblems.

1. Find thevaluesof x wherethegivenfunctionis continuous:

(a)f (x) = log x
1 + x

(b) f (x) = exp(−√x−1) .

(In eachcase,useacompositiondiagrammefor thefunction:

x→ … → …)

2. Statethefive limit lawsfor functions,numberingthem.Specifyexactlyhowyouareusing
themto find thelimit:

(a) Limit of
2(x − 1)

2x − 1
asx → 1 .

(b) Limit of 32x − 2x + 1 asx → −2 .

3. Considerthe function x→ 1
√(1 − x)(x + 1)

. What symmetrydoesit have?Plot it. Using

blue for its graph,greenfor its domain,red for its range,showgraph,domainandrange
all on the sameplot, and specify how domainand rangeare obtainedfrom the graph,
usingprojections.

4. Write a formulafor N(t) if N(0) = 4, N tripleseveryforty minutes,andoneunit of timeis
fifteenminutes.

5. Statein recursiveform N(t) = 20 ⋅ t3 , andplot N(t) for t = 0, 1, 2, 3, 4 .

6. Considerthe sequencean = 2
n(−1)

n
, n ≥ 1 . Plot the first few terms,wheren is on the

horizontalaxis.

(a) Findaradiusr suchthattheregion−r ≤ an ≤ r containsall pointsof thesequencebut
one.Plot.

(b) Findaradiusr suchthattheregion−r ≤ an ≤ r containsall pointsof thesequencebut
onehundred.No needto plot.

(c) If r is somepositivenumber,is it thecasethatfor someindexn(r ) (simply indicating
thatn dependson r), thepoint (n, an) will have− r ≤ an ≤ r for all n ≥ n(r )? If yes,
find n(r ), andexplainwhatyouconcludeaboutthelimit of an asn → ∞ .

7. Findall possiblelimits of asequencewhichsatisfiestherecursion

an = 2an−1(1 − an−1) .
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