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i. (10%) Use € — § argument to show that lﬂzi(mz + 2z) = 3.
’ &

2. (10%) Give an example of a function that is NOT integrable on [0, 1}. Support
your argument.

3. (10%) Is the sequence of functions f,(z) = H‘f:,,, uniformly convergent on the
interval [0.5, 1.5]? Prove or disprove.
4. (10%) Consider the vector-valued function G R? — R? defined by
Gz, y) = (zcosy, Tsiny).
Show that ¢ is locally invertible about every point in R? \ {0}.
b. Let f: E — R be continuous on F, a closed and hounded subset of R,

() (5%) Show that the image set f[F] has a mexdimum point M and & mini-
mum point . .
(b) (10%) Show thas f[E] is a closed and bounded interval,
6. Let g(m, y,2) = z° — 3zy — ¢® — 22
(a) (6%) Compute the gradient vector Vg{z, y,2) and Hessian matrix H S, v, 2).
(b) (4%) Determine if the critical point (1,1, 0) is a local maximum of g.
(c) (8%) Find the Taylor polynomial of order 2 based at the point xg =
(—1,1,0).
7. (15%) State and prove one of the two Fundamental Theorems of Calculus.

8. The mean value theorem for integrals states that for a continvous function f
defined on [a, b], there exists some ¢ € (a, b) such thas

/ Ht)di = 05— a).

{a} (6%) Letting #'(z) = / F(t) dt, prove the above theorem as an application
of the (usual) mean value theorem. .

(b) (9%) Show that the mean value theorem for integrals implies the mean
value theorem too, when the function f is continuously differentiable on

[a, 8]. | |
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