Calculus I Homework: Antiderivatives
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Example (4.10.10) Find the most general antiderivative for the function

5 —4a® + 226

g9(z) o

We cannot find an antiderivative of the function in its present form, so we should use algebra to rewrite the function in a

form for which we can get the antiderivative.

5 — 423 4 226
g(z) = B
= br % —4r7342
1 1
G(z) = 5'_—5m75—4~_—2x72+12x+6'
= 24227242 +C
G'(z) = —(=5)a % +2(-2)2%+2(1)
= b % —4r7342
= g(=)

Example (4.10.28) Find f when

f'(z) =2z —3/z*, 2 >0, f(1) =3.

We can get f with a single antidifferentiation. Then we will use the condition f(1) = 3 to determine the constant that is

introduced.
fl(x) = 2z—3z7*
f(z) = 2-%x2—3._i3x—3+c
= 22+ 4C
= @W+O7+C
= 2+C
[y =3
3 = 2+C
1 = C
f(z) RN |

Example (4.10.34) Find f when

f"(x) = 4 — 62 — 4023, f(0) = 2, £(0) = 1.

We can get f with two antidifferentiations. Then we will use the two conditions to determine the constants that are

introduced.

() = 4-—6x— 402>
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1 1
() = 4x—6-§x2—40~1x4+01

= dx—3z2—102* + Oy
1 1 1
flx) = 4. 5372 — 3§x3 — 1051“5 + Cix + Co

= 22%2 — 22— 22° + Cix + Oy

F10) = 4(0) = 3(0)* = 10(0)* + C4

=
) =1
c; =1
F0) = 2(0)* = (0)* = 2(0)° + (0) + C2
- O
f0) = 2
Cy =
flx) = 222 —2® —22° 4+ 242

Example (4.10.60) A particle is moving with the given data. Find the position of the particle.

v(t) = 1.5V, 5(4) = 10.

v(t) = 1.5\/E:gt1/2
s(t) = S-B}—Qt?’/erC
— t3/2—|—0
s(4) = 4324C

= 8+C
s(4) = 10
8§4+C = 10
c = 2
s(t) = 242

Example (4.10.60) A particle is moving with the given data. Find the position of the particle.

a(t) = cost +sint, s(0) = 0,v(0) = 5.

a(t) = cost+sint
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v(t) = sint—cost+ Cy
s(t) = —cost—sint+ Cit+ Cy
v(0) = sin0—cos0+ Cy
= 0-1+C
= -1+
v(0) = 5
-1+C; = 5
C; = 6
s(0) = —cos0—sin0+6(0)+ Cs
= —1-0+0C
= —1+0C
s(0) = 0
-1+Cy = 0
Cy =1
s(t) = —cost—sint+6t+1

Example (4.10.74) A car is traveling at 50 mph when the brakes are fully applied, producing a constant deceleration of
22 ft/s2. What is the distance covered before the car comes to a stop?

The first thing we have to do with this problem is make sure the units are consistent. I choose to work with feet and
seconds.

1h =60 min = 3600 s .

1 mile = 5280 feet.

50 mph = 50 il — 50 5280fect — 990/3 ft/s.

Now we can start to solve the problem. We know the velocity is 220/3 ft/s when the brakes are applied, and we know the
acceleration during the braking period is —22 ft/s? (negative because the car is slowing down). We have

a(t) = —-22
U(t) = —22t+01

Vo)
—~

~
N

1
—22. 5752 = 1162 + Cyt + Cs

U(t) = 7222& + Ol
v(0) = —22(0) + Oy = 220/3
o(t) = —22t+220/3

and the position is given by:

220
s(t) = —11t2 + = t+ 0
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The distance it takes the car to stop is given by

220
(0) = Cy = —11t% + 5 s

220

220
s(ts) — s(0) = —11t% + Z—t, + Cy + 11(0)* — 3

3
where ¢ is the time it takes for the car to stop. Notice that we do not need to know the value of C5 to solve the problem!
The time it takes the car to stop is determined by when the velocity is zero,

o(ts) =0 = —22t, + 220/3,

which leads to ¢, = 10/3.

The distance it takes the car to stop is

2
10 220 10 1100

s = 11 (W = T 12222 ft.
$(10/3) — s(0) 11<3> +53 5

This number is called the braking distance on the following UK website http://www.hintsandthings.co.uk/garage/stopmph.htm,
and they estimate a braking distance of 125 feet when traveling at 50 mph.
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