
MATE 3021 Practiceexam2 October22,2014

“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.

(a) Simplify:

(i) log2
x16 (ii) log1/2

−x8 (iii) exp(−2logx)

(b) Showthatif 0 < a < 1, thefunctiony = xa canbewrittenas −µxe whereµ is apositive
constant.Expressµ in termsof a .

3. A sequencesatisfiestherecursionan = 5
2 − an−1

. Canthissequencehavea limit? Explain.

4. Find thetangentline to thehyperbolayx = c , wherec is a positiveconstant,at thepoint
(x1, y1) with x1 > 0 . Showthatthetangentline intersectsthex-axisat a point thatdoesnot
dependonc .

5.

(a) Showthatthetangentline to thecurvey = 2x atthepoint (1,1) passesthroughthepoint
(0, −1) .

(b) Find all pointson thecurvey = 32x − 4x + 1 wherethetangentline is parallelto the
line y − 2x = 1 .

6. Find thelimit asx → −∞ of sinx
x

, explainingeachstep.

7. Find thelimit:

(a) lim
x→ −∞

3 + 2x
1 − 2 2x

(b) lim
x→∞exp(exp(−x)) .


