SECTION 4.10 ANTIDERIVATIVES
e (families of) antiderivatives
¢ indefinite integrals
¢ initial value problems

1. Find the (family of) antiderivatives for the following.

(@) f(z) =4z (b) f(z) = 5sin(x) (c) f(z) = %

N
F()= ® ¥C F&)= -5 LoS(X) +¢
. X
_ Lo’y
L= ¢ +C
@) f(z) = V3 () f(z) =1 ® f@)=1-a+e

(D= ix+C  Fl)= lmtxhc Fla)= X’z’l X*‘Q{LQ

2. Is F(x) = x + ze” is an antiderivative of f(z) = (z + 1)e® + 1? Show your answer is correct.
0=+ | Xy xeX They are The Samea
=+ (10 eX o T is an antiduvives
= (xaDeX +/ of .

Function Antiderivative Function Antiderivative
o (k£ —1) xm’y)a./ e e X
v forallz | | | x] 1/(1 +2?) arohn&)
! X sec’(@) | Janly)
sin@) | — (oS(¥) sec(@) tan(@) | o (¥)
cos(x) Snly) V122 | gyceSin(x)
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fq" = 3
3. Evaluate the integrals. % A 3 Y —%
X +( = Z X - X +C
(a) /($1/2+x7/4)dx = _..?.(-—-— + S
2 %

(b) /(Sex +sec?(x))dr = & e,x 4——\-0.\4@ +C

22 4 /2 3 -Y ‘g
© [ +1/2“a:=§€</2+l+x7')dx =x ¥ X 42X *C

M-

Eake,

4. Is the equality in the box true or false? Explain. / zsec(z? +1) de = tan(z? +1) + C

Check
L Laand] - (82200 = B 5oy o Hhese

5. Solve the initial value problem if f/(x) =z +e”and f(0) =

Ll = xA—e +C PAhSier
C(o)= 202* e +C =4 L) = 7{ 2+e,x43
So Jxcz4d. So C=3-

6. A particle moving along the z-axis has acceleration a(t) = 10sin(t) measured in cm/s%. Assume
the particle as initial velocity v(0) = 0 and initial position s(0) = 0, find a function that models its

velocity, v(t), and its position s(t).
6l =10 s GE)
(o= atd = C 1o sin(9d = —/02os(9+C

V() = —Jp cos(0) ¥C=0. So —/0+C=0 . Ss (= (0.
So V(&)= ~/Dees(t)+io .
S(€)= S'U‘(Q dt = SG/O CoS (£) "'IO\)cH: = —lo Snl{) +l0t +C

S(o) = -l10sin(e)+ lo(e)+C =0 - S C=0.
S = —10sin(k) +lok




