LECTURE NOTES: 4-9 ANTIDERIVATIVES

MOTIVATING IDEAS: |

1. If s(t) give the position of an object at each time ¢, then s(¢) is V?/lo U"":(, and

s'yis acceleration

2. If P(t) is the number of individuals in a population at each time ¢, then P’(t) is ‘PO‘PM\&'{‘TU\'\ % Muj['ﬂ\.

rot
o Thepornt : Until now, wt start w| Posi—’—ion and find Vb\bciLn,

What ¥ we Know e \M ot an object, can we ditermine P°5;“'7°n?
¢« More A—lﬁﬁ“'rh(/‘l'lls) Can we ”undo" d'rQ,QUM-HaJr}on.?

Definition: Given a function f(z), any function F such that T /(2‘3 — —F é x—)

is called_ &n antidevivative of -F(Sf)

Find three different antiderivatives of f(z) = x2. 3
N ) 3
FL’A’/BX » El)= -l/3>< -"i) P(xd‘gl‘x -21.3%F

How to any two antiderivatives of f(z) = z? differ?
‘Thtﬂ have differend constant forms.

How can you characterize all antiderivatives of f(x) = z? simultanously? Explain what

your expression means.

]:()(3/,'/35(34- C) where C could be anj real number.

Fill in the blank:

Theorem: If F'is an anti-derivative of f on an interval I, thern@le most general anti-derivative

of fonlIis F(){)+C '

Do you really believe this Theorem? Here’s a check. It’s easy to see that F/(z) = 22 — 7 is

an antiderivative of f(x) = 2z. (Right?) Apply the Theorem in Question 3 to this choice of F.

The +heorem says +he most aerwm( & xpressisn for ardiderivatives of €6
. 2
5: | X -T+C
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Describe the family of antiderivatives of f(x) = 22 geometrically.

The collection of all ) pichure
anti durvatives of $(¥)=x

consist of  vertical

Yanslakivns o ¥ 4he

amph Aﬁc /35(3

| PRACTICE PROBLEMS: |

1. Minnie Mouse says that F(z) = 52%/% + x + /2 is an antiderivative of f(z) =

most efficient way to determine if she is correct.
Take Hhe dervivative + 4 mpm—ra .
10

/ 1
Fb‘\f’/bxé—r] - +
E 5&’/?
_ 1o 3% o+ Bx

2 33 ST

2. Fill in the table below. Assume n and a are fixed constants.

_ 1043 ¥z
3y

. Find the

Minnie Mopse s r;al\t,

Function Particular Anti-derivative || Function | Particular Anti-derivative

n n+\ 1
2 (n#-1) X A4 l 127 GreSiny

1
cosx SwnX T+a22 av c,-l-mv\y
s | orx : n |
sec 4”00{\. A e @x
2 ’ T )(

CSC™x _ Cb‘b X a a /’h 4/
secx tanx S0 X CSCTCOL X | CSC)(

3. Assuming F'(z) is an antiderivative of f(z) and G(z) is an antiderivative of g(z), fill in the blanks

below.

(a) For any constant g, the general antiderivative of gf(x) is

(b) The general antiderivative of f(x

oFG) + C

s F) ¥ Glx) +C
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Gordon

Gordon

Gordon


_ t'z

4. Find the most general antiderivative of each function below and then check you%swer.

@) f(z) =22 +42'0 48
21 l
Fb‘):j’}( 4—'["/’,)('4—3')(4—&

Chedk 2o
1))
gle A 1Yy +§ v~

(©) g(x) = z(22° + x) + V22
2/
6(%): 2 x4 K Z+NzZ X

G(JO" % x;L ¥ 5X5/2+\r2)< +c

© 9(x) =8 (%5 - 25)

G- 8(4e

- 5mc—l1m3(> INg

(b) f(t) =

F(t)-

Ssecttant
3

—4sint—ti2—|—62
/secé tdrest + £

Chedc™
¥ (t)«isecthwt “Yspt -I- £re”

-3
@ £(t) = ﬁ;35_xé
Flb-3 b
) (D (2)/)( +C
1 ‘ YA
= Lx o« 2 ie
2/,
@ s =n 2 gty Py

2
4—e£ )

./

S %f e Ty NS
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5. Given f/(z) = z/z and f(1) = 2, find,Note: The directions are different here. You are not
asked to find a family of antiderivatives but a particular antiderivative.

3
i< x/z Answer
Y
2 72
£0 - %75/’- +C Fed= 2x7 s 8

7,
2= 8= ngz*a

v (-a1-L.8
> C“ls’f

6. Explain geometrically what piece of information you are given in the previous problem that allows
you to identify a particular member of the family of antiderivatives.

We are given o po‘nn‘l' oh +he ﬁmpk of £04. So) amonj all the vertica
—”W\%lﬁ—\’]th ) wt Can Piolc ont & s'msb one -

7. Find (the particular function) f(z) assuming:

Z
o« @) =97 =%

e f/(8) =1and f(1) = —6.

’ E _ 3 _l+e
3o § m:%x/sm L =R 'z% I
e 9 _ |4o-1_ 13
l E Z - — = L
lc'?[33$ -4(8) +C Se C= 5 5% 55 7 73
Sb c: [—ll”“ ,(\-NS:
/ E Ve Il N 3 Yz 3
So £109= Zx -1 ’DW";%% lIx+ 55
73
Now Q()(\):% 35 Tolx +C
h
P(ﬂ;ﬂ X “-llx«C
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8. A particle moves in a straight line and has acceleration given by a(t) = 5cost — 2sint. Its initial
velocity is v(0) = —6 m/s and its initial position is s(0) = 2 m. Find its position function s(t).

Answer
3(L) = -5cost ¥25mt - & +7

V()2 §simt +2cst +&
bewl)= 0 * L +C
56 C=-9.
Now V(&)< 5sint+Leost —8
3(6)= - 55t +Lsmt ~BEFE
1=9)= -5 * © vo +C
C=%

9. A ball is thrown upward with a speed of 48 ft/s from the edge of a cliff.432 feetabovethe ground.
Find its height above the ground ¢ seconds later. When does it reach its maximum height? When

does it hit the ground? ) ) »
hint:  occeleration odue o gavity 15 32 $£/s2. So al&)= -32 ftfsec

- +
vie)= 187 /s mitial conditens
a(Co) = 432 ft

VD =zald) = -32, Hen v = -32E4C .
Using =, 48 = -3k()+C. Bo 78=C. So jwr (&= -DIt+4 g

I 8/(D)= WD = -324 148, bhen $()=-1bt” +48L +C .

2
Using © ) Y32 = 5(0) :—/4,-09'+48-o+c. S 432=C . Sp S(&)--lbt +48E+132,
M ax \r\u'%h{; whend At 1 (Lime) when V=0.

S0 0z D24 +M8 , ofy =49, =3 AN : The maximum height occurd

2 atier |5 seconds.
hit ground whan® ALt when 3=0.
b = -l HgE B2 = (-3t -22) . or t=6.9 seconis
5
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