MaTH 131 MISSION 9: SUBSTITUTION WITH OR WITHOUT BOUNDS, TRIG AND HYPERBOLIC INTEGRALS

Working together is encouraged, share ideas not calculations. Explain your steps. I will collect some subset of these
problems. A page to write answers on will be distributed in class the day before the Mission is due.

Problem 323 Please read Sections 6.5 and 6.6 of the Lecture Notes.

Problem 324 Calculate /:c‘3 sin(z* + 3) dz

cosx dr

Problem 325 Calculate /72
1+sin“ 2

sh
Problem 326 Calculate/cob ﬁdm
2y

Problem 327 Calculate /tan2(3:c) dx

Problem 328 Calculate /e/“'c V3 +erdx

(1+ 2%)dw

Problem 329 Calculate /
3+x+2%

2
Problem 330 Calculate/m de
rz+1

T dx

Probl 331 lculat _—
roblem Cacuae/m2+6x+13

w/7
Problem 332 Calculate/ sin®(7z) da
0

3
Problem 333 Calculate / (3z — 8)10dx
8/3

1
Problem 334 Calculate / (1 + 2% dz
0

4 or gg
Problem 335 Calculate e
m3 V1—e?

d t
Problem 336 Calculate %/ v ecosT + T2dT.
3

d [
Problem 337 Calculate d—/ In(t? + 3) dt.
T )2

Problem 338 Let a > 0. Suppose f is an even function with foa f(x)dz =7. Also, let g be an odd function. Calculate:

/a [3f(x)+g(x)] dz.

—a

Problem 339 Calculate, by means of an appropriate substitution, the integrals below:

(a.) /21‘(1 + 23 M da,

(b.) / cos x cosh(sin x) dz,



7+ a3
@) [5d
(d.) /xsin(m2+3) dx,
(e.) /tan(4m+7)dm,
2xdx
® [
dz
@ [ =
Problem 340 Calculate:

(a.) /0 (3 +17)* du,

Inm
(b.) e” cos(e®) du,

Inm—In2

(c.) /0 (22 4 1) sin(z? + ) dx,
(d.) /1 vz + 3dz,
0

4
x
(e.)/3 mdif
2 dx
(f)/1 20 — 7’

25 diE
(g-)/ﬁ ﬁ»

NG
) |

x exp (x2) dx,
v/ 1n(3)

Problem 341 Calculate:

(a.) / cos® (4z) dx
(b.) /Oﬂsin‘g(@)dﬁ
(c.) /Sin2(3x—1)dm,
(d.) /Oﬂsin2(9)d0
(e.) / sin(t) cos* (t) dt

(f.) /secgztanxdx,
(g.) /sin(3a:) cos(2z) dx.

(h)/coshy

sinh?

@i.) /costhdx




Problem 342 Calculate the integrals below by making an appropriate substitution: E]
(a.) /x(4 + 2310 dx
(b.) / sm\f
(c.) /esma cos 6 df
(d.) /xefz2+8 dx

(e.) /(2—95)%;
(5) [ tcost— )
() [ /55y
() [t

Gv) /—QCOS(W/x)dx
(k)/ sin z dx

1+cos?z

L) /\/cota:csc2:cdx

)/1+az

Problem 343 Let u = sec + tan @ in order to calculate f sec 0d6.

Problem 344 Calculate [ csc6df.

Problem 345 Integrate /255 cos®(27) sin(27) dz.

Problem 346 Integrate

Problem 347 Integrate | z2cosh®(z® 4 1)sinh(z® + 1)dz.

Problem 348 Integrate/

e*y/1 —e~
d
Problem 349 Integrate sin zd
1+ cos?x
sin xdx
Problem 350 Integrate
1—cos?x
Problem 351 Integrate 1,12
2d
Problem 352 Integrate /m

Isee the end of http://www.supermath.info/integrationhwk.pdf for solutions to many of these



Problem 353

Problem 354

Problem 355

Problem 356

Problem 357

Problem 358

Problem 359

Problem 360

2
d
Integrate / M

22 —4x +5
(22 + x)dw
Int t _
negrae/m274x+6
Int ¢ / xdx
ntegrate | ———M8M——.
& x4 — 422 +4

x4 — 422 +3°

Inteerat / (x +1)dz
ntegrate )
& x4 + 423 + 622 + 4z + 2

xdx
Integrate

Calculate the following two rather different looking antiderivatives for the hyperbolic secant function:

(a.) Show /sechx dx = tan™!(sinhz) + C.

Hint: sech(z) = 21— = % and cosh? z = 1 + sinh? z. Try u = sinh

(b.) Show /Sechm dx = sin~!(tanhz) + C.

Hint: sech(z) = s:eccii(%) and sech?(x) = 1 — tanh® . Try u = tanhz.

The imaginary exponential function involves both sine and cosine:

e = cos + isinf

from the above we can easily derive
Lo o, —io . Lo o o
COSHZ§(€ +e™) & 51119:?(6 —e ")
i

If ¢ = a + ib is a complex number then we likewise define
et = et = ¢ cos(bt) + ie® sin(bt).

Let u and v be functions of ¢ then define %(u +iv) = % + {9 Show that (3pts)

d
@ect — cect
where ¢ = a + ib and we use the usual complex arithmetic where i> = —1. Next, (2pts), defining

[(u+iv)dt = [udt+i [vdt, calculate [e(1*+2Vtdt and determine the real integrals [ e cos2tdt and
[ e'sin2tdt from examining your result.

Calculate [ cos(ax) cos(bz)dx where a # b. Hint: the mathematics in the previous problem allows calculation
of a nice trigonometric identity which makes this integral simple.



