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1. Evaluate the following integrals.
1 p1 3 0
(A) jo J‘ﬁ\/x +1 dx dy . (7%)

(B) joﬁj)m !

1+ x>+ y

—dx dy . (7%)

n 1_
2. (A) Evaluate the limit f(0)=lim Y —~U—%

_ 1]. (109
o = k+(n-k)x » xel0. (10%)

(B) Find the extreme values of f(x) on [0,1]. (5%)

3. Label each statement as true or false. If a statement is true, prove it. If not , give reason of why
it is false.

(A) f(x)=x* is uniformly continuous on (- , o). (7% )

(B) Ifafunction f: [a,b] — R is Riemann integrable , then there exists

some point ¢ €[a,b] such that jcf(x) dx = jb f(x)dx. (7%)

(C) If > a, converges,then Y (a,)* converges. (7%)

4. Let E :{ %: nelN } be a set in R2 . Prove that the function f:R — R defined by

f(x)={

1 xekE

0 otherwise

1
is integrable on [0,1] and evaluate the value J‘ f(x)dx. (10%)
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5. If Zk_1|ak| converges, prove that Z|k_];’| converges forall p>0. (109 )

b
6. Supposethat b>a>0. Provethat lim j (1+%)n e “dx = b—-a. (10%)
a

n— o

7. Find a closed form for each of the following series and the largest set on which this formula is
valid. (10% )

(A) kak-z; (B) 2% (C) Z—(l— ‘.

8. Prove that the directional derivatives of

= (xy)=(0.0)

o (xv)=(0.0)

f(x)=

exist at (0,0) in all directions u,but f is neither continuous nor differentiable at (0,0).

(10% )



