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Type of test closed book
Allowed aids nothing

Please provide motivation for all your answers and calculations

devices is not allowed.




1. Let Snbegimnhgr
k+n
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a) (3p) Interpret S, as a Riemann sum of a function /1
Hint: take the partition Fo = {0,1/n,2/n,. *:”m“
point for rewriting S, as Riemann sum and
(b) (3p) Now calculate
lim S,,.
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2. The region D C R? is the set enclosed by the lines

Lir—y=-1 L:r—y=1 l:x=0 £ :y=0and the curvey: xy=1.
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Figure 1: Region D

{a) {2p) Denote the point of intersection + with £ by P, = {:ﬂ‘l_.;@;
of intersection of v with £; by Py = (0, 1), Calculate o;

(b) (2p) Use xy and @y from Part 2a to split D in (three)
expression for =

ff (@ +y)da
D

with the limits of integration for each part.
(¢) (3p) Caleulate the integral over the first part:

le[:r—b y)da

directly in Cartesian murdmat-ﬂki !
(d) (4p) Using the transformation u =
integration for u and v, th

fferaan



3. (5p) Let the planar curve 3 be given by
7 = {(cos{t) + tsin(t),sin(t) — teos(t)} 0 <t 2w
Calculate the length of v,



A. Let f(x) be given by the power series:
= 1
= S —— tl‘
o) =gt

(a) (3p) Determine the radius of mvw , " |
(b) (4p) Determine the function f(x). |



] . ]
flr.y) =+ 10ry+y

See Figure 2 for an impression of the graph of f{z.y).

Figure 2 Graph of flr.y)

(a) {2p) Determine the critical points of fiz.y) in the

(b) {4p) Show that f(x.y) has a saddie point at &

(¢} (2p) Determine an equation of the tangent pla
origin.

(d) (5p) Use the method of Lagrange Multip
cluding their nature, of f(r,y) on the bo

{e) (3p) What mmmw



6. (a) (1p) (1p) Verify that

@ — b = (a - b)(a? + ab + §*).
(b) (4p) Caleulate

lim (Va3 + 22 — 4),

F—po

Hint: with an appropriate choice of a and b, use 6a.



