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1. (a) (2 points) Find the Maclaurin series for sin z.

(b) (8 points) Approximate sin(0.1) to within 1073, (£ sin(0.1) &4
A AEFBRE N 1073 )

o

. (10 points) Find the integral fe‘ﬁ da.

3. (10 points} Consider the function f(z,y) = €*®"¥. Find a linear trans-

formation T : R? — R satisfying
|f(2+ R, 5 + k) —e— T(h,k)|

lim = (.

(h,k)—(0,0) Vhe + k2

4. (10 points) Let By = {(x,y) | 22 + y* < 4} be the closed ball of radius
2, centered at the origin in R%. Evaluate the double integral
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. Let f:[0,1] — R be a differentiable function that satisfies

ot

(i) f(0) =1/2;
(i) 0 < f'(=) < 1/3, for all z € [0,1].

(a) (5 points) Show that f(1) € [1/2,5/6].
(b) (10 points) Show that there exists a unique z* € {0,1) such that
) ==

(c) (2 points) Use the information from the definition of f and problems
(a) (b) to sketch a graph of y = f(z) and y =z, for 0 < z < 1.

(d) (10 points) Let the sequence {x,}32, be defined by

Tnt1 = flzn), xo=0.

Show that the sequence {z,, }3°, is increasing and is bounded above

by x*.
(e) (3 points) Find lim z,.
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6. Consider the fuction F': R3 — R3 defined as follows:
(w,v,w) = Flz,y,2) = ( +y + 2, 2y +yz + 2z, Ty2).
It is clear that F'(1,2,3) = (6, 11,6).

(a) (9 points) Show that in some neighborhood of (1,2,3), F has a
differentiable inverse G.
(b) (6 points) Continued from (a), write (z,y,2) = G(u,v,w). Com-
Oz
te —(6,11,6).
pute =—(6,11,6)

7. (15 points) Let B = {(x,y) | 2% + y* < 1} be the closed unit ball in R,
Suppose that there is a collection I = {U, | @ € A} of open balls whose

BcC UUO.

acA

union covers B; that is,

Prove that the same collection I also covers an open ball which is slightly

larger than B; that is, there is a positive number § > 0 such that

{(w,) |2 +1* < (148} c | Va.
aEA



