
MATE 3031-090 Sampleexamination April 9,2013

1. Find thederivativeof thefunctiony = √x 2xe (1 + 2x 8) .

2. Theminutehandon a watchis 8 mm long,andthehourhandis 4 mm long.How fastis the
distancebetweenthetipsof thehandschangingatoneo’clock?

3. A particlemovesalongtheparabolay = 2x in suchawaythatits abscissaincreasesatasteady
10 m / sec. How fastis theangleof inclinationθ of theline joining theparticleto theorigin
changing,whenx = 3 m?Doesdθ/dt havea limit asx → ∞?

4. Find theabsoluteextremaof 4x − 2 2x + 2 over theinterval [−2,3].

5.

(a) A truckerhandsin aticketatatoll booth,showingthatin 2hr thetruckhadcovered134mi
ona tollwayonwhich thespeedlimit is 60mph.Why is thetruckercitedfor speeding?

(b) Show thatfor any numbersa, b, |cosb − cosa| ≤ |b − a|.

6. Studythevariationof 2 + 22x − 4x : localextrema,intervalsof monotonicity, inflectionpoints,
intervalsof convexity or concavity.

7. Show that xe ≥ 1 for x ≥ 0, andconcludethat xe ≥ 1 + x + 2x /2 for x ≥ 0.


