April 28, 2004 Professeur: A. Sebbar

Mathematical Methods 111 —-MAT 1303
FINAL EXAM

This is a closed book exam. Non-graphing, standard scientific calculators are permitted

Problem 1 [3pts]: Find the tangent line to the graph of the function f(z) = 223 at
r =1

Problem 2 [5pts]:

(1) Find ¢ if 23 + ¢ = 6zy.
(2) Find the tangent line of 2* + y* = 6zy at the point (3, 3).
(3) At what points on the curve is the tangent line horizontal or vertical?

Problem 3 [3pts]: Find

/ dz
x24+6x+8

Problem 4 [10pts]: Determine whether or not each of the following improper integrals
converge. If it does, evaluate it.

(a) : /:OdI. (b) : ld—x. (c):/loodgj. (d) : /oﬁ Qd:ix (e):/oooe_hdm

3 2
€Tr2 0 x3 €T3




2

Problem 5 [3pts]: Find the centre and the radius of the sphere
2?42t -2 —4dy+4=0.

Problem 6 [7pts]: Let f(z,y) = 2% + y* — 4oy + 1.

(1) Find the partial derivatives f, and f,.

(2) Determine the critical points of f(z,v).

(3) For each critical point, determine whether it is a local minimum, local maximum
or a saddle point.

Problem 7 [3pts]: Evaluate the double integral

1 r2y
/ / (1+ 222 + 2)dady
0 Jy

Problem 8 [3pts]: Use a double integral to find the area of the region bounded by the
graphs of the equation:
zy=9y=z,y=02=09.
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Problem 9 [2pts]: Find the nth term of the sequence: %, — S g
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Problem 10 [8pts]: Determine the convergence or divergence of the following sequences.
If a sequence converges find its limit:

on 3n nl
(a) : anzg—n, (b) : an:2—n, (c): an:m,
@ a= Y (@ a= (1 (e ]

" n2+nln(n)

vn+1’ : n+1’

Problem 11 [8pts]: Determine the convergence or divergence of the following series.
Indicate which test you are using:

(a) : ilnzf?, (b) : i(;)n, (c) : 2271_2/3, (d) : O:ibz;l



