Third Exam for Calculus 4204

Name : Student ID # : Score :

Part I. Multiple-Choice

1
1./(1—x11°)2dx:
0

! (p+2)(p+1) 2 (p+2)(p+1) !
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2. If f(z) = ™7, then f'(z) =
(A) eten’e (B) 3sec? z e ® (C) 3tan?z o’ ® (D) 3tan’z sec? z et ®

(E) None of the above

3. # /@ =1 42t s B fi(a) =
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6. / 2(1 + x)e” 2 dr =
0
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7. /W/4tan2:17dx:
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(A) —% B)ln2—-2 ()2 (D)2 (E)In2+2

9. /2xx/4—x2dx =

(4) M_sz)z/z Lo B au-apryce (o) AT 3 e
o) 2 oy 2 e

(D) Inv/2 (E) none of the above




Part II. Free-Response

A. The concept of the definite integrals motivated by the area problem, which can be
solved through the method of exhaustion. Let f : [a,b] — R be a function. Di-
vide the interval [a,b] into n subintervals [z;_q,x;], 7 = 1,2,3,---,n, and let P =
{1, 29,23, -, x,} be the set all subdivision points, which is called a partition of the

interval [a,b]. Select a point ¥} € [z;_1,2;] on each subinterval and form a Riemann

sum Z f(z;)Az;, where Ax; is the length of j-th subinterval [; 1, z;]. Define the

norm of the partition P as |P| = maxj_,{Az;}. If the limit lim Zf Az, ex-
|7>|—>0

ists, then we say that the function f is integrable over the mterval [a,b], and call
the limit the definite integral of f on [a,b], denoted by fab f(z)dx. In practice, we

divide the interval [a,b] into n equal parts, and hence Az; = (b — a)/n; therefore
bh—
Ty=a+7j- ¢ , J=1,2,3,---,n, . Select x; = x;, the limit becomes
b—a b—a
lim. Zf @t i)

If the function f : [a,b] CR — {z € R; z > 0}, then the definite integral fabf(x) dx
represents the area of the region under the graph of the function y = f(x) over the

interval [a, b].

2
11. The value of the definite integral / V4 —x?dx is
0

12. If the function f : [a,b] C R — R has an antiderivative F,

b
then the definite integral / f(z)dx =

1 1 1 1
13. The value of the limit lim + + 4 is
nsoon+1 n+2 n+3 n+n

(Show your work below for this problem)



B. Definite Integrals: (Show your work for the following problems)

2
14. The value of the definite integral / 2xvV4 — x? dr is
0

4
2

15. The value of the definite integral / _ 2 _dris

0

V9 + 22

w/2
16. The value of the definite integral / rsinxdr is
0

1
17. The value of the definite integral / re® dx is
0




