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Compute each of the following integrals.

1. /64”” dx
8

2. /6_45"’ dz
0

Compute each of the following integrals.
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Sample Problems - Answers

1 1 1 1 208 In? x
1) ——e % ) = — Ze 32 ) — (23— ) —=
) 46 +C 2)4 46 3.) 624(x 6:6) +C 4.) 9 +Inz+C
530 1 1 ao
5) =— 6) ———— +C 7) In(3z%+1)+C 8.) —edrt8r 4
1, 1 10, 5 ~19
9.) 3¢5 10.) —E(x +1)" 7 +C  11) In(e*+1)+C 12.) 2z —14+C
2
13.) g(:c+1)3/2—2(ac+1)1/2+c 14.) 36 15.) In (e3+13)—1n2
[
19 1
16.) 2In(yz+1)+C 17) 2303 - 232~ 18.) c 19.) 1
4 3/2 1/2
20.) g(:p—?)) +22(x—-3)""+C
Practice Problems - Answers
1) 1(2952—5)100+0 2) —— L ¢ 3) In(e®+1)+C 1) Lo
) 3 ) et . ) 3
5) 2(395 232 4 ¢ 6.) ! +C 7.) In|lnz|+C 8.) 2$4_1+C
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9.) —160 10.) §(x+1) — 4T +14C 11.) 3 12.) o7
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Sample Problems - Solutions

Compute each of the following integrals.

1. /e‘m dx

1
Solution: Let uw = —4x. Then du = —4dx and so dx = —Zdu. We now substitute in the integral

1 1 1 1
—4x _ u = - _ [ — T Lu — _ —4x
/e dx—/e 4du 4/edu 46 +C 46 +C
8

2. /649” dx

0
Solution:

8

1 8 1 1 1 11
-4 _ —4z| _ —4(8 —4(0 —32 0 —32 _
/6 xdx——ie IO——4<€ ()—6 ())——Z(e —6)——1(6 —1)—1—@
0
3. / (m2 — 2) (:r3 — 6:17)207 dx
1
Solution: Let u = 23 — 6z. Then du = (3302 — 6) dxr and so dr = mdu. We now substitute in the
a’/’ J—

integral
/ (332 — 2) (a:3 — 6&:)207 dx =

1 1 1
2 207 2 207 207

1 [u?08 1 90 1,4 208

8
4./(11“:6)“6&

x

Solution: Let w =Inz. Then du = lda: and so dx = zdu.

x
Inz)® 41 S 1 9 Inz)°
/(nx>+ de:/u - i’/du:/(ug+l)du:u+u+02(nx) +nz+C
x ¥ 9 9
62
8
5 /(lnaz) +1d:c
x
1
Solution:
2
e €2 9 9 9
(Inz)® +1 (Inz)? (In (e?)) ) (In1) 2 530
T dr = 1 = (2L 4 - Inl|=>+4+2-0="2"
/ . T 9 —}—nazl 9 —|—n(e) 5 +In 9—|— 0 9

1
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Solution: Let u = 22 + 1.

3x
/”d“f
(x2+1)

Then du = 2xdx and so dx = QLdu.
T

3z 1 3 (1 3 [ .
1

= ———+C
4(z2 4+1)°

1223
7. | ———_ 4
/3x4+1 v

1
Solution: Let u = 3z* + 1. Then du = 1223dz and so dz = —— du.

1213
1223
—d
/3x4+1 o

8. /(—Sx +4) e 348 gy

u

Solution: Let u = —3z2 + 8z. Then du = (—6x + 8)dxr and so dx =

/(—3m+4) e BB gy —

1 1
= 2/e“du:2e“+022€

2

9. /(—330 + 4) e 3082 gy
0
Solution:

2
/ —3x+4)e
0

2
10./03320 dz
(z2+1)

1
Let w = 22 + 1. Then du = 2zdz and so dz = 2—du
T

—32248z dr = 1673x2+8x

Solution:

(—6z + 8)

3u~6 1
=26 YT s e

1223 1 1 4
_/12333du_/u du=Inlu|+C=In(3z"+1) +C

1
du.

1

w 1
/(—31‘+4)e il /( o )

—3z248z + C

0

20z 20z 1 _20 T 1 19
2 dr= =1 =1 =_— 1
/($2+1)20 dx /u20 2xdu 0/ du O(—19 +C 10 (:L‘ + ) +C

ex
11. / dzx
et +1

1
Solution: Let u=¢e* +1. Then du = e*dx and so dx = —wdu.
e

/ C _ dr= edu—/du—ln\uH—C—l
e +1 u e’ U
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12 /1dac
) V2r -1
1
Solution: Let u = 2z — 1. Then du = 2dx and so d:czidu.
1 1 1 1 1
—— dx — —du= = 12 gy = = (2u!/? C = C=V2x—-1+C
/293_1 \/HQU 2/u U 2<u )+ Vu + T +
x
13. d
ve+1 v
Solution: Let u =x + 1. Then du = dx and also, x = u — 1.
—1
\/a%d:v = Y /\f —udu /\f —du /ul/z—u_l/zdu
2 2
= gu/ —2u1/2—|—C:g(x+1)3/2—2(x+1)1/2+0
x
14. d
NZES
0
Solution:
15 ) 0 15
de = (Z(@+1)%%-2 +11/2)
[ i = (ern” 2@y 0
0
2 2
_ (3 (15 +1)%2 - 2(15+1)1/2) - <3 0+1)%2-2(0+ 1)1/2>
_ (2 (302 1/2 2 (32 1/2
= (5 (0 2 (1)) - (3 (1) -2 (1)
2 2 128 2 126
= (264)-214))-(2-2)="-8-242="26=
(3(6) <>> <3 ) B s 2r0=0 g
3 xX —T
15. /H dv
et +e *
0
1
Solution: Let u = e® +e~*. Then du = (¢* — e *)dx and so dmzmdu. Also, when z = 0, then
u=e"+e =2 and when z = 3, then v = €3 + 3
3 T —x e T —x 1 63+6_31 e3+e3
/e—edw: / c ¢ —du = / — du = In |u] zln(e3+e_3)—ln2
€T +e u (e — e ™) u 9
0 2 2

1
16. /W“

1
Solution: Let u=+/z+ 1. Then du = ——=dx and so dz = 2\/zdu.

2Vx

/ff+ /\F 2fdu—2/1du—21n|uy+c—21n(f+1) +C
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1
2 _
17_/$8x+3dx
x4+ 2
0

Solution: We will first work out the indefinite integral. We perform the division betweeen the polynomials

first
22 —8x+3 23
— =z —-10+ —
T+ 2 T+ 2

so the integral is

2_8x+3 23 23 1
/M_dm:/x—l()—i—d:B:/:c—lde—i—/dxz/:c—lde—i—QS/dax
T+ 2 T+ 2 T+ 2 T+ 2

The two integrals will be computed using different methods. Clearly,

72
/m—lde:2—10x+Cl

1
The integral / P dx can be computed via substitution. Let u =z 4+ 2. Then du = dx.
x

1 1
23/ dx:23/du:23ln|u|+02:231n|x+2|+C’2
T+ 2 U

The entire integral is

2 2
— 8z +3

/a”“”‘”+ dv = — —10z+Cy+23In|z+2| +Cy
T+ 2 2

2
= %—10$+23ln|$+2|—|—C

Then the definite integral is.

1
2_8 3 2 1
/mdm = (% 102+ 231|e + 2|
T+ 2 2 0

0

12 02
- (2 - 10(1)+23ln|1+2|> . (2 - 10(0)+23ln|0+2>

= —g +23In3 —-23In2 ~ —0.174 30251

oo
18. /a:e_?’272 dx
0
Solution: ~We will first work out the indefinite integral. Let u = —322. Then du = —6zdr and so
1
dr = ——du.
6x
1 1 1 1
/$e3x2 dx = /xe“ — G—xdu = _G/eu du = —geu +C = _6673962 +C
To compute the improper integral, we take the limit of definite integrals.
00 N ] N ]
/:Ue3x2 de = lim [ze 3 dz= lim | —=e 3 = lim (—= <e*3N2 —6_3(02)>
N—o0 N—o0 6 0 N—oo 6
0 0

since lim =0.

N—oo e3N2
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19. /363‘70 dx

0

1
Solution: We will first work out the indefinite integral. Let u = —3z. Then du = —3dz and so dx = —gdu.

/36—396 dx=/3€u <_:1s>du=—/e“ du=—e"+C= - 4C

To compute the improper integral, we take the limit of definite integrals.

[e’s) N

/36_39” dr = lim 3e73% dx
N—oo

0 0

N : 3N _-3(0) : 1
)= (o) = (1) =

= lim [—e?*
N—oo

since liinooegiN:(),
2z 45
20. d
Vi-3 "
Solution: Let w =z — 3. Then du = dx and also z = u + 3.
2045 2(u+3)+5 2u + 11 2u 11
Va—3 " / va o o T
11
Vu
2
= 2 <u3/2) +C1+11 <2u1/2) 1O
3
4
= §($—3)3/2+22(x—3)1/2+0

For more documents like this, visit our page at http://www.teaching.martahidegkuti.com and click on Lecture
Notes. E-mail questions or comments to mhidegkuti@ccc.edu.
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