1. All parts of this question concern the function y = /T on the interval 0 <z <4

(a) (5 pts) Use four rectangles with right endpoints to approximate the area under the curve y=+/z
from z =0 to z = 4. Is this an over or under approximation?
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(b) (5 pts) Find the actual area under the curve using Part 2 of the Fundamental Theorem of Calculus.
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(c) (5 pts) Find the average value of the function y = 1/z on the interval 0 < z < 4.
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(d) (5 pts) Find the volume of the solid obtained by rotating the region enclosed by the curve y = 1/,
the x-axis, and the line z = 4 about the x-axis.
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(e) (5 pts) Find the volume of the solid obtained by rotating the region enclosed by the curve y = /.
the x-axis, and the line £ = 4 about the y-axis.
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- 2. In this question you will state both parts of the Fundamental Theorem of Calculus:

Suppose f(x) is continuous on [a, b}.

(3 pts) Part 1: |§ gbﬂ‘-j L(1)dt +hen

X
1%

g‘t\(h‘-?bﬂ.

(3 pts) Part 2:

S;£(ﬂ)dﬂ= F(b)-Flo)
whert  FOX)FF0)

3. (3 pts) If g(z) :/: (t—1)§t+2)2

l( x) = -
g (-1’

dt find g¢'(z)

st 70 part I




4. In this problem you will find the area of the region enclosed by the curves y = /7 and y = -923 on the
interval 0 <z <9

(a) (0 pts) Sketch the region that the curves enclose.
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(b) (10 pts) Find the area of the region enclosed by the curves.
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5. (10 pts) Use the Arc Length formula to find the circumference of a circle with equation z? + ¢ = 9
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7. (10 pts) Find the volume of a napkin ring (or bead) obtained by drilling a hole with radius r = 1
through the center of a wooden sphere of radius R = 3 (see image below).
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8. Determine whether the following integrals converge or diverge. Evaluate those that converage.
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9. Below is the graph of the velocity function v(t) of a particle moving along a straight line on the time
interval 0 <t < 10.
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(a) (4 pts) Find the displacement of the particle on the time interval 0 <t < 10.

Displacenund = A-S+C
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(b) (4 pts) Find the total distance traveled by the particle on the time interval 0 < ¢ < 10.

Total distance = A+B+C
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{¢) (3 pts) Find the acceleration of the particle on the time interval 2 <t < 6.

Qewleration = slope
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10, Ewaluate the following integrals

(a) (5 pts) f13 P lnzdr \njf w ‘\]aﬁ-s

W= X dv= Y
CLUV"S(* -;_}S_
oy 3 3_’)_{_
- _’é\_ .\nx\\ S\ aXx
_. 4 3_’ X"\ 9
S S
- 3 p3-30p L 8 80
4 o 1o L{\n6 lo

oh 2

(0} G pte) | it it S R P&\"f lal frachion dé(‘OWIF

5x3-2x2-2x+) _ 5x3-2x%-2x+) | A E" X*\+J>_

X9 -x? T2 (x+D(x-1) ]
5y3-2x-2x+! = AlX —x)* B 02-1) + L (2=X)+ DX )
5=A+C +D A=2
-2=B-c+D R

=2
_z:.—A b \
l=-B
g -

L2 by Hin - + € ]
— L+~ +—*+ 4N
'S xz*’m X‘ dX = 2\n x "

16




@ ( parhial fraChon dtomg-
c) {8 dx )

2X . 2x =__A_+§_

Tax-1  (apten) w2 XAl
A(x-\)+ka»rz)

2X =
3:A+B AB:_;
0= -A+1B
j 2, Loy = [inned)ince |
X2
(dj (5 pts) [ arctan(xz)dz note on notation: arctan (z) = tan™! (z) # = o)
nt by parts
W=arCtan X Avz=1dx
du = -
szdx V=X
w-swub:
: Xorcton x - |- X U=1+x=
j z 4% du=2xdx
N
= Xarttan X - zg
‘TRarctanx- L {n x+x‘}*~cf

17




3 -H‘ﬂ‘gu;b
w)wpmyfvﬁﬁjdx Josane
n 3 dx= 2320 d6
= | Lzwanel . gsede
] \Htans +4
8-\;3\(\39 seCHdb = g mﬂiakm“&%’o mde U’%\tb
ow=Sp
. . ¢t iae-1) (ronesteade  du=mnsees

=8§uﬁa\AuvBUg—W\=8(39§9-Secg3 o

Vz
‘:8[ (XZJ.LZ{)?Z ~ xz'i“-l) )+ C
3]

2
=\QfﬂiLz_+%J§Z:I’T-C

1
e,

(f) (5 pts) /secm -tanz - sin (sec z) dz V\'S\AbS\'\‘\'\A‘hon

A= GeC X
d = Seeyton x dx

It

g&nudw

=L+l < E{@eex)fﬂ

i

18




11. (10 pts) Find the arc length of the curve ¥ = In (secz) on the interval 0 < o < 7 /4
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12. (10 pts) Find the surface area obtained by rotating the curvey = +/1 -+ e®, 0<z <1 about the x-axis.
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