CALCULUS
Antidifferentiation problems




EXAMPLE: Find the set of all antiderivatives of

§8.1

f(x) =622 —4z+7.
Check your answer by differentiation.

&<

o @2?3 @Iz (x 0}26.’1?2—433
x




EXAMPLE: Find the set of all antiderivatives of
8 + 43 — 3x°
f(z) = . .

X

Check your answer by differentiation.

X

ANTIDIFF 8 [

5 +4[nz] —z3+C

- 323




EXAMPLE: Find the set of all antiderivatives of
8 + 43 — 3x°
f(z) = . .

X

Check your answer by differentiation.

8 3
—5+4lnal -2+ C




EXAMPLE: Find the set of all antiderivatives of
8 4 4z3 — 32° .
f(x) = + x4 il Domain: z # 0
X

Check your answer bwy\ differentiation.

di{ 3x3+4['nm] 3+C]

Domain: >0




EXAMPLE: Find the set of all antiderivatives of

43_ 6
f(:r:)=8+ x4 32 . Domain: z # 0

£r
Check your answer by differentiation.

8
@ Wrong: —?+4[Inaz] — 34 C Domain: x > 0
XZ

8 .
Acceptable: 3.3 + 4 [In(|x|)] — 3+ C Domain: z # 0
X

Perfect (better than necessary, for this class):

8 3 | N
—3——|—4[In:c]—a: + A, ifxz>0
. z A BER F

+ 4[In(—2)] — 23 + B, ifa:<9

x33

§8.1




EXAMPLE: Find the set of all antiderivatives of
8 + 43 — 3x°
f(z) = . .

X

Check your answer by differentiation.

Think about
the domains.

.8 3
Acceptable: —@—I—4[In(|x|)] — x>+ C ]

Perfect (better than necessary, for this class):

3 3 : N
_3——|—4[In:c]—a: + A, ifx>0
- A, BeR F
\33—|—4[In( :U)]—a: + B, ifa:<9

§8.1




EXAMPLE: Find the set of all antiderivatives of

§8.1




EXAMPLE: Find the set of all antiderivatives of

3 — g2
fe) =22
1+«
Check your answer b&diﬂ’erentiation.
______________ T D
| 3 — 2 4
-1 : f(w)=1—|-aj‘ — Il—l—.CCQ
12 + 1 | — + 3 : 1
i (s
T i : =+ L4 22
R W N
| ANTIDIFF \ —z 4+ 4(arctan(z)) + C

%[—x—|—4(arctan(a;))—|—0] —1—|—4( L )

. (1 + 22) | 4

- \}—I—:EQ 14 2?2
3 _ 2

— 332. .
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EXAMPLE: The graph of a function f is given below.
Make a rough sketch of the antiderivative
F of f on [0,00) such that F'(0) =_1.

pPosS : neg : neg : pPoOs : pPOS
decr : decr : incr : incr i decr

' incr | decr Zdecr i incr i incr
cc dnicgAn icc up icc up: cc dn
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EXAMPLE: A particle is moving on a number line. The

s(t) := position at time ¢

graph of its velocity function is shown below.
Sketch the graph of its position function,
assuming its position at time 0 is 0.

neg : neg : neg :zero:pos:pos: Zzero
decr const incr gconstfincrgdecrg con

(s(8)* = w(t)

decr : _decr i decr iconstincriincr: const
S, ccd : linear :CC up glmearg O 0 linear

dn o
up 2

>{
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EXAMPLE:Find the antiderivative F(x) of
f(z) =5+2(1+z2)"1
that satisfies F'(1) = —1. Check your answer by comparing
the graphs of f and F.

F(x) = 51 + 2(arctan(z)) — 6 — &
ANTIDIFF  [[F(z) = 5z 4 2(arctan(z)) + O]w:%*l

-1=F()=5+2(F)+C_________|_ _____

'f
J
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EXAMPLE:Find the antiderivative F(x) of

f(z) =5+ 2(1 +22)~1
that satisfies F'(1) = —1. Check! your answer by comparing
the graphs of f and F.

F(x) = 5x + 2(arctan(z)) -6 - Z

F(x) = 5z 4+ 2(arctan(z)) + C
“1=F(1)=5+2(5)+C________________

~ __ ~VEXxercise with hints:
______________________ 0T3¢ Graph y = f(x) .

y.— 3Y
lLy=(1+22)"1 o y=201+22)"1
y:—y—>5
y—5=2(1422)"1
T
§8.1 y=5+2(1+2%)7 N




EXAMPLE:Find the antiderivative F(x) of
f(z) =5+2(1+z2)"1
that satisfies F'(1) = —1. Check your answer by comparing
the graphs of f and F.

F(x) = 5z + 2(arctan(z)) — 6 — 5
F(x) = 5z 4+ 2(arctan(z)) + C

-1=F(1)=5+2(5)

§8.1




EXAMPLE:Find the antiderivative F(x) of
f(z) =5+2(1+z2)"1
that satisfies F'(1) = —1. Check your answer by comparing
the graphs of f and F.

F(x) = 5z + 2(arctan(z)) — 6 — 5
F(x) = 5z 4+ 2(arctan(z)) + C

—1—F(1)_5+2( )—I—C _______________
I Exercise with hints:

—6 -5 =0C! Graph y = F(z) .

Yy = %a: + arctan(x)

5y = 3x + arctan(z)




EXAMPLE:Find the antiderivative F(x) of
f(z) =5+2(1+z2)"1
that satisfies F'(1) = —1. Check your answer by comparing
the graphs of f and F.

F(x) = 5z + 2(arctan(z)) — 6 — 5
F(z) =5z + 2(arc1:an(:c)) + C
“1=F(1)=5+2(F)HC________________

| Exercise with hints:
______________________ —6 -2 =] Graph yF(:c)
y = %a: + arctan(x)
y 1= 5y
%y = %a: arctan(z) < y = 5x + 2(arctan(x))
y —y+6+5
y + 6 + 5 = 5z + 2(argtan(z))

0 |
Y i 5x + 2(arctan(x)) — 6 — % 16




EXAMPLE:Find the set of all functions f s.t.
'(2) = 2.— 4023 + 562°

______________ 1----.%-)--------------

f'(x) = 5625 — 4023 +2

.7 4
ANTIDIFF f’($)=56[7]—4O[ ]—I—Qac—l—C'

=8x7—10x4—|-2x—|—0

215‘8 x5
ANTIDIFF  f(x) = 8 [8] — 10 [5

=28 222+ 22+ Czc+D M
f(z) € {a8 — 22>+ 22+ Cx+ D|C,D € R}
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EXAMPLE:Find the set of all functions f s.t.
f'(t) = 12t — (15/4)+/t.

2

Lo . +3/2 |
ANTIDIFF  f(t) =12 [2] — (15/4) [3/2] - C

= 6t2 — (5/2)t3/2 + C

+5/2
ANTIDIFF  f(t) = 6 13] — (572) [542]

=213 52 L 0t 4+ D
=2t3—\/15€——0t——D il

f(t) € {2t3—\/tg——0t——D‘C,D€R}
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EXAMPLE: Find the function f s.t.
f'(z) =2—62+8023, f(0)=—-4 and §(0)

ANTIDIFF

() = 20a* — 322 + 22 +
AN TIDIFF

fx)=4z> — 23+ 2°+ 4z -4

§8.1
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EXAMPLE: Find the function f s.t.

§8.1

f"'(t) = 3¢+ 4lcos(2t), f(0) =3
ANTIDIFF
r - T
N, sin(2t) .
f(t)—3e—|—4[ 5 _.C
. =3el+2sin(2t)+C Jon
= 3¢’ + 2sin(2t) — 3¢™

— 3" =C
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EXAMPLE: Find the function f s.t.
f(t) = 3et +4cos(2t), f(0)=3 and f(n)=

ANTIDIFF

#(t) = 35[3 + 25sin(2t) — 37

= 3¢l 4+ 25sin(2t) — 3e™

21
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EXAMPLE: Find the function f s.t.
f7(t) = 3et + 4 cos(2t), f(0)= f(x) = 0.

f1(t) = 3e! + 2[sin(2t) = 3e™

\ ANTIDIFFE

e _
1) = 2437552 S
= 3el — cos(2t) —3e"t+ D t:—0

= 3e! — cos(2t) — 3e™t -

3=3eY —cos(2-0) —3e™-0+ D
=3-1-0+4D
=24 D

22
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