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1. (104) Let g(z,y) = z? +y°
0 (z,9)=(0,0)

Show that partial derivatives g,(0,0) and g,(0, 0) exists while g(z, y) is not continuous at

(:L', y) # (0,0)

(0,0).
2. (104}) Use the e-6 definition to show that f(z) = v/z + 2 is continuous at z = 2.

3. (1043) Evaluate the integral / / (z -|-y)e“”2_y2 dA, where D is the region enclosed by the
D

linesz—y=0,r—y=2,z+y=0and z+y=3.

© .,k
4. (1043) Consider the power series f(z) = Z % and define the sequence of its partial
k=1

sums
;n mk
k=1

Find the interval Z of absolute convergence for the power series and show that S,(z)

converges uniformly to f(z) on Z.

5. (6+6=124}) (a) Does the mean value theorem apply to f(z) = v/|z| on [-2,2]? Why?

(b) Prove that if g(z) € C®[a,b] and g(a) = ¢'(a) = g"(a) = 0 and g(b) = 0, then there is

a number ¢ € (a, b), with g®(c) = 0.
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6. (6+6=1243) (a) Find the limit: lim ————%,
z—0 sInzx

(b) Consider the nested intervals [a,, by]:
an S apyy S0 S ovbpgr S by, forn=1,2,3,- -

and lim |a, — b,| = 0. Prove that the sequence {a,} and {b,} converge to a unique real
n—0o0

number o.

7. (6+6=1243) A sequence {a,} C R is called a Cauchy sequence if for each ¢ > 0 there

is a positive integer N such that n,m > N implies |a, — an| < €.
n
il
(a) Let s, = Z . Is {s,} a Cauchy sequence? Why?
i 2k —1

(b) Is every Cauchy sequence monotone? Why?

8. (6+6=124) (a) Suppose that f,g : R — R are uniformly continuous on R. Prove that

(f + g) is uniformly continuous on R.

(b) Is f(z) = 1/z uniformly continuous on (0, c0)? Why?

nr

—— - < 10 }
nr+1’ z € [0, oo}

9. (6+6=124>) Consider sequence of functions f,(z) =

(a) Find the pointwise limit of f,(z). Call this limit f(z).

(b) Does fn(z) converge to f(z) uniformly on [0,1]? Why?




