Section 7.1

Examples

1. Evaluate each of the following pairs of integrals. Try “chain rule backwards” when possible.
1 1
a) /;dm and/2x+lda:
0
(b) / cos 0df and / cos (ge) df
) /\/ﬂdy and/\/5—ydy

(d) /etdt and /eStdt

2. Which of the following could use a substitution? Evaluate each. Show all steps.
@ [Gy+aray
(b) /(23 —2)%dz

/Bx 37” dx
/tan
1—
/ p
1+
/16t2+1

cos(Aa)
() / (1 —sin(Aa))3 da

7
3. Suppose we know that / g(t)dt = —6. Evaluate each of the following:
3

g2t +9)

V38
(b) /2 rg(x? — 1)dx



Solutions.

1. Evaluate each of the following pairs of integrals. Try “chain rule backwards” when possible.

1 1
(a) /;dw and/2m+1da:

1 1 1
/fdx:1n|x|+C’ and / d;vziln|2x—|—1|+C
x

2z +1
(b) /cos 0d# and /cos (g@) do
™

/COS 0df = sinf + C and /cos (59) df = p sin (79) +C

© [ Vadyand [ 5= ydy

2 2
/*@dy: gt and /mdy:*§(5*y)3/2+0

(d) /etdt and /e?’tdt

1
/etdt =el+C and /eStdt = ge?’t +C

2. Which of the following could use a substitution? Evaluate each. Show all steps.
@ [Gy+aray

_ 1

9
By+4)"+C 57

(By+4)° +C (chain rule backwards)

Nel i

1
/(3?/ +4)%dy = 3

(b) / (% — 2)2dz
1
/(z3 —2)%dz = /26 — 423 4 4dz = ?27 — 4240 (algebra)

(c) /530 3% da

Substitution: u = 22 so that du = 2zdz.

/5x-3$2d:£ = 5/x~3”32dx
1

/e“ . §du

/3”du

1 u
5 .
= 38" +C

| ov Do or Ot




(d) / tan(30)d6

First we note,

sin(36)
t 0)do = do
/ an(36) /cos(39)
Substitution: u = cos(36) so that du = —3sin(36)df.
[ sin(30) B 1 1
/tan(39)d9—/cos(30)d9 = /E gdu
1 1

- -3/

1
—gln\uH—C

1
= -3 In| cos(36)| + C.

1— 22 1 1
/ 295 dx:/<2—l> de =———2+4+C (algebra)
x x x

p
O [ o

Substitution: u = 1 4 p? so that du = 2pdp.

P _ (11
/1+p2dp - /u 5

Il

I
5
—
+
hcl\)
+
Q

(g) /L
& | Terr 11
First, we note
/ dt / dt
— = [ ———dt.
16t2 + 1 (4¢2) +1
Substitution: u = 4t so that du = 4dt.
dt dt 1 1
— = o a4t = - ——d
/16t2+1 /(4t2)+1 4/u2+1“

1
= 1 arctan(u) + C

1
= 1 arctan(4t) 4+ C.



cos(Aa)
| o it

Substitution: u = 1 — sin(Aa) so that du = —A cos(Aa)da.

cos(Aa) B 1 1
/(1fsin(Aa))3da - Z/ﬁd“
1 1
= a1 e e
1
= —+C.
2Asin2(Aa)+

sec? <3>
. T
First, we note
16
sec® | —
€ 2 -1 -2
/de:/sec (330 )x dr.

Substitution: u = 3z~ ! so that du = —3z~2dz.

16
sec? | — 1
/7xd9&= /sec2 (Sx_l) s = —g/sec2 udu

22

1
= —gtanu—i—C

= —% tan (333_1) + C.

) /y5\/1 +y2dy
First, we note

/y5\/1+y2dy:/(1+y2)1/2 (%) - ydy.

Substitution: u = 1 4 y? so that du = 2ydy and y? = u — 1.
1

1/2
/y5x/1+y2dy:/(1+y2) PP ydy = /um(u—l)zdu

u5/2 o 2U3/2 + ul/zdu

[\)

—

2,702 _ §u5/2 n §u3/2) L

N = N = N =
ENI VIS |

—~

—

_|_

7 N 7N
[\V)

4 2
y2)7/2_ 5(1+y2)5/2+3(1+y2)3/2> +C.



7
3. Suppose we know that / g(t)dt = —6. Evaluate each of the following:
3

(a) /; g(2t5—|—9)dt

Substitution: u = 2t + 9 so that du = 2dt and the bounds change to —3 — 3 and —1 — 7.

—1 -1
/ Mdt = 1/ g(2t +9)dt
_3 5 5/ 3
117
= 55/3 g(u)du
1
— 170.(,6)
_ 3
= =

V38
(b) /2 rg(x® — 1)dx

Substitution: v = 22 — 1 so that du = 2zdz and the bounds change to 2 + 3 and /8 — 7.

V8 1 /7
/ zg(z? — 1)dx 7/ g(u)du
2 2Js



