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READ ME FI RST: Show al | essential work very neatly. Use correct notation when presenting your conputations and arguments.

Wite using conplete sentences. Be careful. Since the answer really consists of all the magic transformations, do not
"box" your final results. Communicate. Eschew obfuscation. Show ne all the nagic on the page.
1. (25 pts.)

The region R bounded between the curves x2 + y2 = 20 and y = x? is sketched
bel ow for your convenience. The sketch does not have all the information
you need for this problem!

(a) Wite down, but do not attenpt to
eval uate the definite integral whose
numeri cal val ue gives the area of the
2 region Rif one integrates with respect to
S0y so the differential in the integral is
dx.

Area =

(b) Wite down, but do not attenpt to

eval uate the sum of definite integrals
whose nunerical value gives the area of the
region Rif one integrates with respect to
y so the differential in the integral is

dy.

Area =

(c) Afirst step to evaluate the definite integral in part (a) above is to
performa suitable trigonometric substitution. Explicitly give the
substitution and provide the definite integral with respect to 6 that
results, but do not attenpt to evaluate the dB integral you have obtai ned.

Area =

(d) Wite down, but do not attenpt to evaluate, the definite integral that
provi des the numerical value of the arc-length of the | ower curve above,
y =x2fromx = -2 to x = 2.

Length =

(e) Afirst step to evaluate the definite integral in part (d) above is to
performa suitable trigonometric substitution. Explicitly give the
substitution and provide the definite integral with respect to 6 that
results, but do not attenpt to evaluate the dB integral you have obtai ned.

Length =
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2. (5 pts.) Suppose that n > 2 is a positive integer. By using
integration by parts and an appropriate trigononetric identity, show in
detail how to derive the follow ng reduction fornmula:

fcosﬂ(x> dX _ COSn_l (X) Sln(X) + ﬂfl f COSH—Z (X) dX
n n

3. (20 pts.) (a) (5 pts.) Using literal constants A B, C etc., wite
the formof the partial fraction deconposition for the proper fraction
below. Do not attenpt to obtain the actual nunerical values of the
constants A, B, C, etc. Be very careful here.

3x%+5 _
x(x-2)(x?+1)>

(b) (5 pts.) @otain the nunerical values of the literal constants A B,
and Cin the partial fraction deconposition bel ow
X -2 _ A + Bx+C
x(x2+1) X x2+1

(c) (10 pts.) If one were to integrate the rational function in part (a),
one mght also encounter the integral below. Evaluate the integral bel ow

| oy ¥
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4, (50 pt S. ) Eval uate each of the followi ng antiderivatives or definite integrals. G ve exact values for
definite integrals. Be careful, for some of the definite integrals are inproper. To get any credit, they nust be handl ed

correctly!!! [5 pts./part]

(a) f\/lnﬂ) 6Xexz dx =
o]

(b) -

(¢c) fo” 16 sin? (t) dt =

(d) foﬂ/él 2 tan(2x) dx =

(e) f\/liiltzdt:
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4, (Cont . ) Eval uate each of the followi ng antiderivatives or definite integrals. G ve exact values for
definite integrals. Be careful, for some of the definite integrals are inproper. To get any credit, they nust be handl ed

correctly!!! [5 pts./part]

() f‘fgfiiél dx =

cos (x)

(9 [ 22 dxc-

x%+1

(h) fxzcosm) dx =

(i) [ —2— ax-

X" =X

() f 2x2+1 dx

X+ 2

Silly 10 Poi nt Bonus: (a) Prove that

* 1 4 _ 4t

) T3 3
for every t € [1,2]. (b) Using (a) to conpare a couple of integrals,
prove In(2) > 2/3. //Say where your work is, for there isn’'t room here.



