
MATE 3031-090 Sampleexamination May 2,2013

1. Sketchthecurve

y = sinx
1 + cosx

.

Period,variation,inflectionpoints,asymptotes,regionsof convexity or concavity.

2. Findany asymptotes:

(a) y =
34x − 22x + 5

22x + x − 3

(b) y =
45x + 2x + x

3x − 2x + 2

3. A womanatapointA ontheshoreof acircularlakewith radius2mi wantstoarriveatthepoint
C diametricallyoppositeA on theothersideof thelake in theshortestpossibletime.Shecan
walk at therateof 4 mi/h androw aboatat2 mi/h.How shouldsheproceed?

4. Fermat’sprinciple in opticsstatesthat light alwaystravelsfrom onepoint to anotheralonga
paththatminimisesthetravel time.Considerlight from a sourcepoint A, reflectedby a plane
mirror to a receiver point B. Show that for the light to obey Fermat’s principle,theangleof
incidencemustequaltheangleof reflection.

5. Finda functionf suchthatf ′(x) = 3x andtheline x + y = 0 is tangentto thegraphof f .

6. Thelineardensityof arodof length1m isgivenbyρ(x) = 1/√x, in gramspercentimeter,where
x is measuredin centimetresfrom onendof therod.Find themassof therod.

7.

(a) Let An be the areaof a polygonwith n equalsidesinscribedin a circle of radiusr. By
dividing thepolygoninto n congruenttriangleswith centralangle2π/n, show that

An = 1
2

n 2r sin(2π
n )

(b) Show that lim
n→∞

An = π 2r .

8.

(a) Expresslim
n→∞

n
∑
i = 1

4i
5n

asadefiniteintegral.

(b) Find∫
2

1
−2x dx.Hint:choose ∗xi tobethegeometricmeanof xi−1 andxi (thatis, ∗xi = √xi−1xi)

andusetheidentity

1
m(m + 1)

= 1
m

− 1
m + 1

.


