MTH 264, Homework #3, Summer 2022 Name

Instructions: Write your work up neatly and attach to this page. Record your final answers (only)
directly on this page if they are short; if too long indicate which page of the work the answer is on and
mark it clearly. Use exact values unless specifically asked to round.

1. Use integration by parts to evaluate the integral.

a. [xcos5x dx f. [arctan4t dt

b. [(Inx)?dx g [(x?+ e *dx
1 73

c. ftcoshztdt h. J, =ar

d. [x3e ™ dx i. [ eoStsin2t dt

e. [s2%ds

n+l

2. Verify the formula J-X” Inxdx = ~[-1+(n+1)Inx]+C.

(n+1)
3. Use the tabular method to evaluate each integral.
a. [z3e%dz c. [p®cospdp
b. [t*sinhtdt

4. Use integration by parts to evaluate the integrals. Note: these integrals “loop”.

a. [e?%sin30d6 b. [sec36do
5. Integrate using trigonometric identities.

5, . sin3 vx

a. [cos6cos>(sinf)do e. | 7 dx
dx 4
fcosx—l_ 5 f'f SE(; qdq
CcoS x+sin 2x
f sinx dx g ftanx+1

d. J#V1—cos46d6

6. Apply identities to each integral to prepare it for integration and state the substitution to be
used to integrate. Then use that substitution to rewrite the integral. You do not need to

integrate.
a. [tan®¢psectpdo e. [ cos'” 6sin® 6 do
b. [cot®¢pcsc®pdg f. [ sin®y cos? ¢ dip
c. [sin*acos®2ada g. [ cost asin®4ada
d. [cos'®Bdp
7. Integrate.
X(x—-2 sec xtan x
a. I—( 3) dx : j—dx
(x-1) secx—1

1 t o dx
———dx h. | 5———
len(xs) -[x2+4x+13

-2



10.

11.

1
) d
‘ J.(x—l)\/x2—2x "
I sinh(x) dx
1+sinh?(x)

I tan(x) In(cos x)dx

| L7y
A+l (4t-1)

Use trig substitution to integrate the following.
variable.

a. [x3V1—x2dx

b. [ dx

du
. fu 5—u2
d. [xV1—x*dx
e frr/z cost
©J0 Vi+sinZt

Use partial fractions to rewrite each integral and then evaluate it. Be wary of situations where it

may be necessary to do long division first.
a f 1+6x
' (4x—3)(2x+5)

1
b. f(xz_g)z dx

to+1

c. ft65+t3dt
x°+x-1

d. [—Qdx

2x

e. [———dx
) e2¥+3eX+42

Rewrite the following expressions using partial fractions. You do not need to find the constants,

i. .[ arccos(x)

J1-x?

_ 5}
J. Imdx

dx

dx

J' 1
o (x ~1)J4x2 -8x +3

. [ 3tdt

Be sure you convert back to the original

dx
e
X
8 | s
X

i — dx

(3+4x—4x2)2
jo fx?(x% +1)3/%dx

ff x4+1
" x5+4x3

dx

x*—2x3+x%+2x—1
’ f x2-2x+1
4x
J
x342x
Y = rvrere

dx

but do evaluate each term of the integral in terms of the unknown constants.

f dx
(x+3)2(x—2)(x2+4)x3
dx

b. f(x2—4)(x2+7)2(x—1)3(x+1)
c. [

dx
(x242x+2)(x2+4x+3)2(x—1)(x+2)5

Make a substitution to convert each expression to a rational function. You don’t need to

integrate.
NEZm
a. [ xx+ dx

x3

1
e. fmdx

f.fﬁdx

x2+x




J
d [

1

Vx+ix

1+e*

6
dx, use u = Yx.

g [

1+/x

dx



