
MATE 3021-050-100 Sampleexamination DueDecember2,2013

1. Part (b) and(c)areindependentof (a).

(a) Find lim
x →0

1 − cos(5x)
2x

.

(b) Sketchthegraphof y = logx. Notingthatthelogarithmfunctionis monotoneincreasing,

show thatfor x ≥ e, logx ≥ 1. Concludethatfor x ≥ e, 1
x

≤
logx

x
.

(c) Onecanalsoshow thatfor thesamerangeof x-values,logx < √x. Show thenthatfor x ≥

e,
logx

x
< 1

√x
, andfinally usethisandtheresultof (b),plusacertaintheorem,to investigate

thelimit of
logx

x
asx → ∞.

2.

(a) Find therateof changedx
dy

on thecircle 2(x − 1) + (y + 20.5) = 4 asa functionof x , y.

(Plotcircle).

(b) Finda functiony = p(x) = ax + b whichsatisfiesp′(0) = 2, p(0) = 3.

3.

(a) Studythe variationandregionsof convexity-concavity of the function y = 2log(x +
1). Sketchthegraph,without tabulating,but markingexactly theextremaandinflection
points.Whatsymmetrydoesit have?

(b) Plot thegraphof y = 2logx. Usinginequalities,show that for x ≥ 1, thegraphof 2log(x
+ 1) is intermediatebetweenthegraphof 2logx andthatof 2logx + log2. Whatdoyou

concludeabouttheexistenceof straight-lineasymptotes?(logx doesnothavestraight-line
asymptotes).

4.

(a) Discussthelimit asx → ∞ of:

i) exp(− log(x)) ii) 3 2xe
2 2xe − xe

(b) Find thestraight-lineasymptote,if thereis one:

i) y = 3 − 2x
1 − 2 2x

ii) y =
2x − 2

2x + 1

5.

(a) Usetheformulafor cos(a + b) andthedefinitionof thederivativeto show that

d
dx

cosx = −sinx.

(b) Find thederivativeof x →
sin(2x)
1 + 2x

.
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6.

(a) Draw threeinstancesof thefunctionx → ax : onewhichdecreases,onewhich increases,
andonewhich is constant.Statewhichrangeof a correspondsto eachcase.

(b) Draw threeinstancesof thefunctionx → xa : onewhichdecreases,onewhich increases,
andonewhich is constant.Statewhichrangeof a correspondsto eachcase.

(c) In both(a)and(b),find theregionsof convexity-concavity.

7. Chooseoneof theexerciseswhichwereassignedon11/11(findingdirectandinverseimageof
setsof values).


