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Problem 47(a)

Problem. Determine whether the integral / dz can be found using the basic

1
V1—a?

integration formulas studied so far.

Solution. Yes.

1 = arcsinx + C.

/ 1 !
V1—a?
Problem 47(b)

Problem. Determine whether the integral dz can be found using the basic

x
/ V1—2?
integration formulas studied so far.

Solution. Yes. Let u =1 — 22 and du = —2x dx. Then

/Ldag:_l/——zxdx
Vi—a? 2) Vi-a?
:_l/idu
2) Vu
=—vu+C
= —V1—22+C.

Problem 47(c)

Problem. Determine whether the integral dx can be found using the

/x\/ll—ix2

basic integration formulas studied so far.

Solution. No, we cannot yet find this integral.

Problem 48(a)

Problem. Determine whether the integral / e*” dz can be found using the basic in-

tegration formulas studied so far.

Solution. No, we cannot find this integral.



Problem 48(b)

Problem. Determine whether the integral / ze” dr can be found using the basic

integration formulas studied so far.

Solution. Yes. Let u = 22 and du = 2z dx. Then

/l‘er dr = %/2:66952 dx

Problem 48(c)

1
Problem. Determine whether the integral / —261/ ¥ dx can be found using the basic
x

integration formulas studied so far.

Solution. Yes. Let u = % and du = _?12 dz. Then

11:17 1 1/x
/ﬁe/dac:—/(—P)e/dx
——/e“du

=—e"4+C
= 4.

Problem 49(a)

Problem. Determine whether the integral / vx — 1 dx can be found using the basic

integration formulas studied so far.

Solution. YES!!! Let w =z — 1 and du = dz. Then
/\/x—ldx:/\/ﬂdu
2
= §U3/2 + C

2



Problem 49(b)

Problem. Determine whether the integral / xvx — 1 dx can be found using the basic

integration formulas studied so far.

Solution. Yes. Let u =x — 1 and du = dx. Then x = u + 1 and dx = du. We get
/mx/x—ldx:/(u—i-l)\/ﬂdu
:/(u3/2+u1/2) du

2 2

_ = 5/2 “<.3/2 C
FU TR

2 2
= g(a: —1)°2 4+ g(x -1+

Problem 49(c)

Problem. Determine whether the integral / dz can be found using the basic

x
vr—1
integration formulas studied so far.

Solution. Yes. Let u =x — 1 and du = dx. Then x = u+ 1 and dx = du. We get

u—+1

/ < dx —/ dx
Vi—1 Vu
/ U n 1 d
= —+ — | du
Vu o Vu
:/(u1/2+u1/2) du
= §u3/2+2u1/2—|—0

2
=3 - D32 420z -1)YV2 4+ C

Problem 50(a)

1
Problem. Determine whether the integral / 7

g dx can be found using the basic
x

integration formulas studied so far.

Solution. No, not yet.



Problem 50(b)

Problem. Determine whether the integral / 7 v dx can be found using the basic

+
integration formulas studied so far.

Solution. Yes. Let u = 22 and du = 2z dx. Then

T 1 2
R L
/1—{—3:4 v 2/1+(a;2)2 .

1 1
— - d
2/1+u2 “

1
= 5 arctanu + C

1
= 3 arctan z® + C

Problem 50(c)

Problem. Determine whether the integral / dzx can be found using the basic

1+ z*
integration formulas studied so far.

Solution. YES!!! Let u = 1 + z* and du = 42® dz. Then

z3 1 43
/1+x4dx_1/1+:c4dx
1 /1
=- | —d
4/u ¢

1
:11n|u|—|—0

1
:11n|1+:c4]+0

Problem 70

Problem. Consider the integral

1
— dx.
/ vV bx — 22

(a) Find the integral by completing the square of the radicand.

4



(b) Find the integral by making the substitution u = /.

(c) Determine the relationship between the two answers.

Solution. (a) Complete the square:

6r — 1* = —(2* — 61)
= (2> — 62 +9)+9
=9— (v —3)2

Now we can integrate, using substitutions. Let © = x — 3 and du = dx. Then

/ﬁ“:/mdw
:/ﬁdu.

Next, let © = 3v and du = 3 dv. Then
1 1
—_— du:3/—dv
/\/9—u2 V9 — 92
1

= | —— dv

/\/1—1}2

= arcsinv + C

U
= arcsin 3 +C

= arcsin <x ; 3) +C.

(b) Now let u = \/x. This gets a little tricky. Rewrite this as # = u? and dz = 2u du.
Also, factor 6z — 22 as z(6 — z). (It turns out to be a BAD IDEA to complete

the square, as in part (a).) Now integrate.

| o=t =
:/\/%du
- [
Y S



Let v = v/6v and du = v/6 dv. Then

1 V6
2 | ——du=2 | ——= dv
V6 —u? V6 — 602
1
=2 | ———=dv
/m
= 2arcsinv + C

U
= 2arcsin — + C

V6

= 2 arcsin @ +C.

V6

(c) The second function equals the first function minus 7, so they differ by a constant.

Problem 80

Problem. An object is projected upward from ground level with an initial velocity of

500 feet per second.

(a) If air resistance is neglected, find the velocity of the object as a function of time.

(b) Use the result of part (a) to find the position function and determine the maxi-

mum height attained by the object.

(c) If the air resistance is proportional to the square of the velocity, you obtain the

equation

dy
2 = —(32+ kv?
7 (32 + kv*)

where —32 feet per second is the acceleratoin due to gravity and k is a constant.

Find the velocity as a function of time by solving the equation

dv
— = — | dt.
/ 32 + kv? /

(d) Graph the velocity function for £ = 0.001. Approximate the time ¢, at which the

object reaches its maximum height.

(e) Use the integration capacities of a graphing utility to approximate the integral

/O ! u(t) dt.



Solution. (a) a(t) = —32, so

= —-32t+ C.
We are given v(0) = 500, so it turns out that C' = 500 and we have

u(t) = —32¢ + 500.
(b) Let s(t) be the position function. Then

s(t) = /v(t) dt
- /(—32t +500) dt
= —16t> + 500t + C.
We are given that s(0) = 0 (ground level), so C' = 0 and we have
s(t) = —16t* + 500¢.

This function reaches a maximum when §'(t) = 0 (i.e., v(f) = 0). So solve
—32t + 500 = 0 and get
500 125

ty = — = =2 — 15.625.
07 39 )



- dv _ /32 _ /32
(c) We must integrate /m Let v = /5 u and dv = /5 du. Then we get

dv
/32+kv2__/dt’
\/Qdu
/k—:_/dt7

32 + 32u2
1 / du ——/dt
V32k ) 1+u? ’
1

arctanu = —t + C
V/32k ’

L tan 4 / b C—t
arctan{/ —v =0 —1,
V' 32k 32

k
arctan 35V = V32k(C —t),

\/SEZU = tan V32k(C — 1),
o(t) = \/z]ftan V32k(C —t),

The initial velocity is 500, so

C:

1 Ik
arctan 5004/ —.
V32k 32

1 0.001
C = ——————arctan 5004/ ——

/32(0.001) 32

= 6.8603.

(d) If £ =0.001, then

So we have

o(t) = 1/ 2 tan /32(0.001)(C — 1)

0.001
— 178.88 tan (0.17888)(6.8603 — t).




The velocity will be 0 when tan (0.17888)(6.8603 — t) = 0. We find

tan (0.17888)(6.8603 — t) = 0,
(0.17888)(6.8603 — ¢) = 0,
6.8603 — t = 0,
t = 6.8603.

So, ty = 6.8603 sec.

(e) Using the TI-83, we find that

6.8603
/ 178.88 tan (0.17888)(6.8603 — t) dt ~ 1087.96 ft.
0



