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sin®(t) + eVt
arctan(l — t2) — ¢

Problem 1. Let h(t) = and let G(z) = / h(t) dt.
0

(a) Find /01 ' (t) dt.

Answer:

By the fundamental theorem of calculus, we have

1 ;3 1 .3 0
+e sin®(0) + e e 1 4
Y — h(1) :Sln(ﬂ') B _e 1_ 4
/0 (£)dt = h(1) = h(0) arctan(0) —1  arctan(l) -0 -1 % T €
(b) Find G'(0).
Answer:
By the fundamental theorm of calculus (the other part) we have G'(0) = h(0) = —2.
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Problem 2. Determine whether the following integrals converge or diverge. Explain your answer
completely. Find the exact answer if possible.

(&) /200 x lcllla(cat)

Answer:

Diverges. We integrate explicitly (using u substitution):

*  dx b dx b
/2 xIn(x) - blggo o xIn(z) - blggo In(In(z)) 9 - blggo n(In(b)) — In(In(2)) = co.

*  dx
(b) /0 1+ a3

Answer:

* d v od >~ d ' da
Converges. Note that/ —x3 :/ —w+/ 4 and/ %% s finite. Hence,
0 1+x 0 1+x3 1 1+.’L’3 0 1—|—x3
[ee]

*© dx L [ dx
—— converges if ——5 converges. We now show that
o 1 1 1+

n 3 converges by
x

the comparison theorem. We have

1 +x

< 1 < !
1423 " 1422

0 <i2foralla?>1.
x

) & 1 ) ) < dx
Since / — = - which converges, the comparison theorem says that /
1 T 3 1 14+

[E3
*® x

Answer:

converges.

Converges. We integrate explicitly (using integration by parts):

00 0o 1 b 1 .
/ ﬁd:Uzlim %dx:lim -z = lim 1 b——lzl.
0

er b—oo Jg € b—oo et 0 b—oo eb 1
2 4
X
@ [
0 2—x

Answer:

Converges. We integrate explicitly.

2—1x b—>20 2 —¢x b—2

2 2 b
d d
/ i lim T lim —2v2 —z| = 2V2.
0 0
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Problem 3.
10 T T T T T T
0 I I I I I I
2 4 6 8 10 12
2 8r+3
(a) Use the left hand rule with n =5 to approximate / —dx.
2 Z’Z — 5.’[’ + 9
Answer:
8r +3

Let’s denote (for this part and every part) P 5519 by f(z). Then, the left hand rule

with n = 5 gives

12
8r + 3 12 -2
—  dr~ 2 4 1
[ 2 e~ B2 G0+ 50+ 70+ 59+ 700)
19 17 67 83
=2 (= T+ — + o= + — ) = 40.3408.
<3 T4 +33+59> 0.3408
: . . 120 8243
(b) Use the right hand rule with n = 5 to approximate ———dx.
2 ZL'2 — dx + 9

Answer:

12 T —
| e~ E22 G+ 10+ £69) + 700 + 502)

17 67 83 33
2<7+E+§+E+ﬁ> = 29.8032.
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Problem 5. (Continued)

2 8x+3
(¢) Use the trapezoid hand rule with n = 5 to approximate / —dx.
2 ZL'2 — dx + 9
Answer:
2 8r+3 12 -2
, ~ 20 (f(2) +2f(4) +2/(6) + 2f(8) + 2/(10) + f(12))

€Tr ~

22 —5x +9 (
19 17 67 83 33

1{=+2M+2— 2 — 21— )+ =) =35.072.

<3+ (7) + <5>+ <33>+ <59>+31> 35.07

(d) Use the midpoint rule with n = 5 to approximate / B ﬂdl‘
p = PP s a2—bx+9
/12 _B0HS o~ P22 @) 4 £5) + £(7) + £(9) + £(11))
o 22—5x+9 5
43 59 5 91
DY T B SL T
<9+ 9 +23+3+75> 98446
10
(e) Use Simpson’s rule with n = 4 to approximate /2 %d%
/10 8243 1 m 2272 50) 4 Af(4) 1 2£(6) + 4(8) + £(10))
s 22—z t9 (3)(5)
2 /19 17 67\ 83
3 <3 + (7)) + <5>+ (33>+59> 517

For your information, this integral can be computed exactly (though it’s rather tedious). One obtains
the precise antiderivative

8z + 3 46 2x —5 9
= t — | +41 -5z +9
/ L 5 marcan<m> n(zr T )

and the integrals (exact to four decimal places)

12 10
8z +3 8z +3
5 ——dz = 3T.1 d | —————cdr = 34.754
/2 55 gk = 371868 an /2 s gl =T
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Problem 6. [20 points] Consider the region trapped by the two curves y = e and y =
e

Vx + 2 and between the lines © = 0 and z = 5. Here is a picture of the region:

4.5 | | | |
4
3.5
3

2.5

2

1.5 | -

1F —

0.5 -

0 ] ] ]

(a) Use an integral to express the volume of the solid formed by rotating this region around the
z-axis. Do not evaluate the integral.

Answer:

We use “washers.”

5 2
2 4
Vol = +2)" — d
olume /071(\/5 ) 7r<1 €x> x

To use shells here is a little more complicated. First, we solve for x in terms of y:

4 4 2
y_1+ex<:>:n—ln<§—1> andy=+vVr+2& 2= (y—2)".
y=v5+2 2 4 V5+2
V:/ 27rrhdy:/ o <5—ln<§—1>>ydy+/ 27 (5 — (y — 2)*) ydy.
y=0 0 2

(b) Use an integral to express the volume of the solid formed by rotating this region around the
line x = 5. Do not evaluate the integral.

Answer:

Using shells:

1+e®

5
Volume:/ 27(5 — x) <\/§+a}— 1 >dl‘.
0

We can use washers (well, discs) here:

y=v5+2 2 4 2 V542 5
V:/ m2dy:/7r<5—1n<——1>> dy+/ m(5-(y—2))" dy.
y=0 0 ) 2



