Math 143, Fall, 2006 Review of Integrals Name: Solutions

1. Find the most general antiderivative for the following functions:
(a) f(x) = St — ot
4 5 4 7
—bxi —7-—xi+C
5 T 7m +
=4zt — 42T+ C

(b) f(t) =Tcost—5sint
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e?sech + C
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so its anti-derivative is )
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2. Find f(z):

(a) f'(z) = when f(3) =1
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(b) f"(x) = 2?4+ 3cosx when f(1) =1 and f/(1) =5
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f(z) = §x3 +3sinz + C

Since f'(1) =5
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Therefore
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f(z) = —=a* —3cosx + 3% (3sinl)z + C
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f(1)=1,so
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3. Find all possible functions with the given derivatives:
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(b) f'(x) =secxtanx
f(x) =secx+C

(©) /() =5 + e 1
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(d) f'(x) =sinz
(e) f/($) = \/m"i‘ 7?4—3
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4. Evaluate the following integrals. Use differentiation to check your answers:

(a) / ze " dx

:f%e_xanC’
(b) /cos:cdx
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3
© [
3
= 2_$+C’
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= /W dx
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(i) /7rdac
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5. Find the average value of f(z) over the given interval where f(z) = —22 4+ 10z + 11 on
the interval [0, 10]
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6. Let f(t) = 1sin?¢. Then F'(t) = sintcost. Use the Fundamental Theorem of Calculus

T
to ﬁnd/ sintcost dt.
i 1
/ sintcost dt = (2 sin’t
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7. If the average value of f(x) over [-3,5] is 4, what is / f(z)dz?

= /f
TRC
/_Zf(x):4-8:32

8. Compute the following indefinite integrals:

(a) / L

cscf —sinf

1
— / ; sinGI do
— —sinf

sin

1
sin 0
1—sin? 6
sin 6

1 sin 6
= . do
/ sinf 1—sin%6
1
= | —— db
/ cos? 0
= / sec? 0 do

=tanfd + C

e:p
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= tan ' e® + C




© /x_2+$3+2w+5 dz
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:*$_1+Z$4+x2+5$+0
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:e‘”+mxe+1+€x+c
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(f) /3sinx—5cosa: dx

= —-3cosz — bsinz + C

(g) /x(xz —3)4 dx



1 2(z—2)
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(i) /xsin(mg) dx

= —% cos(z?) 4+ C

9. Compute the following definite integrals:

6
(a) /4|m+2|dx

Using the graph and the fact that the integral is the area under the curve, we have
that this integral is equal to the area under the two triangles:
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(b) / e cosz dx
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10. Suppose that f and g are continuous functions and that / flx)dx = V2, / f(x)dx = V5
0 0

2
and / g(z)dz = 1. Find the following:
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11. Compute the following derivatives:

(a) % /1 2 - 1)

— (1,2 o 1)19

(b) jx/o sin #%d6
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=sinx
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(e) dac/_5 ucos ubdu

= sin x cos(sin® z) - cos x



d 129
f) — sin xdx
05/
= 0 since it is a constant

12. Find the area of the region in the first quadrant that is bounded above by y = /2 and
below by the z—axis and the line y = = — 2.

We need to do this in two pieces:
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13. Find the area of the region bounded by the curves y = 23 and x = 33.
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