4.9 fntiderivatives

SECTION 4.9 ANTIDERIVATIVES

B Click here for answers.

1-19 m Find the most general antiderivative of the function.
(Check your answer by differentiation.)

1. f(x) =12x>+ 6x— 5 2.
. f(x)=6x"—4x"+3x*+ 1

4. f(x) =x% —2x® -1

5. f(x) = 6/x° 6.
7. f(x) = Vx + 1/ 8.
9. f(x) = VX + Ix 10.
11. f(X):%—% 12.

13. f(t) = 3cost — 4sint 14.
15. h(x) = sinx — 2 cos x 16.
17. f(t) = sec?t + t?

18. f/(x) =x*—2x2+x—1

19. f/(x) = sinx — I/x2

20-42 m Find f(x).

20. f"(x) =x>+ x° 21.
22. f'(x) =1 23.
24, f"(x) = 24x 25.

26. f'(x) =4x+ 3, f(0) = -9
27. f/(x) = 12x2 — 24x + 1, f(1)

f(x) =x*— 4x* + 17

f(x) = x?/® + 2x 73
g() = S+ t7°
f(x) = Ix2 — J/x®

g(t) = ! fﬁz

f(0) =e’+ secHtan 6

f(t) =sint — 24/t

f”(x) = 60x* — 45x>

f"(x) = sinx
(9 = Vx
=-2

28. f'(x) =3yx—1//x f(1)=2

B Click here for solutions.

2. f'x)=1+1/x3 x>0 f1)=1

30. f'(x) =3cosx+ 5sinx, f(0) =4

3. f'(x) =sinx—2yx f(0)=0

32 f'(0 =2+ x5, f(1)=3

3B =4-31+x)Y f()=0

34, f"(x) = -8, f(0)=6, f'(0)=5

35 f"(x) =x, f(0)= -3, f'(0)=2

3. f7(x) =20x® — 10, f(1)=1, f'(1)= -5
37. f"(x) =x?+ 3cosx, f(0)=2 f'(0)=3
8. ') =x++x f=1 f@Q=2

39. f"(x) =6x+6, f(0)=4, f(1)=3

40. f'(x) =12x*—6x+ 2, f(0=1 f@2=11
41. ') =1/x3 x>0 f()=0 f(2=0
42. f"(x) =3e*+ 5snx, f(0 =1, f'(0=2

43-46 m A particle is moving with the given data. Find the
position of the particle.

43. p(t) =3 —2t, s(0)=4
M. (1) =3Jt, s(1)=5

45. a(t) =3t + 8, s(0)=1, »0) = -2
46. a(t) =t>—t, s(0)=0, s(6) =12
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Anstuers

Clich here for exercises.

1. 42° + 32°> —= 52z + C
x4—%x3+17x+0

1

xo—%x8+x3+x+0

w
e e

1,100 1,50
4 1T — T —x+C

3 . 3 .
5. —@+C1lf$<0,—@+0211$>0

6. 2273 4 32%/% 4+ Cyif 2 > 0, 22%/% 4+ 32%/° + Oy if 2 < 0

7. %x?‘/Q +2x1/2 +C

1 . 1 .
8. 5177 — s+ Ol > 0,577 — 5 + G2 i1 <0

9. %x?‘/Q + %x4/3 +C
10. %xS/?‘ - %xS/Q +C
3 5

n->4+-—=+4+ ifyc<0,—§

z  3a3

2,7/2 | 445/2
12. 20772 4 452 4 ©
13. 3sint +4cost + C

14. € +secO + C,, on the interval (nm — %, nr +

15. —cosx — 2sinz + C
16. —cost — 4t*/2 + C

17. tant + %t?‘ + Cy, on the interval (nw — %

18. lx5—§x3+%x2—x+0

5
19. —cosx—$x7/5+0
20. 1—12x4+%x5+0x+D
21. 2x6—1745x4+0x+D
22. %x2+0x+D

23. —sinz + Cx+ D

24. x4+%CxQ+Dx+E

25, -8 47/ + %CzQ +Dx+ F

105
26. 222 4 3z — 9

27. 42° — 1222 + =+ 5
28. 22%/% — 2212 + 2
9. 1+z—1/z

30. 3sinx — 5cosx + 9
31. —cosx—%x3/2+1
32. 2x+gx8/5+%

33. 4z — 3arctanx + 371 —

+i+021f$>0

B Click here for solutions.

34, —42% + 52+ 6
3. 22 422 -3
3. z° —52® + 5

37. %x‘l —3cosx+3x+5

1
1.3 4.5/2 , 5 4

39. 2% + 32> — 5z + 4

40.x4—x3+x2—x+1

1 1 3
41. %+ZZ’—Z

42, 3¢* —5sinx + 40 — 2
3. 5(t) =3t —t*+4

M. s(t) =2t%% 13
8. s(t) =13 4 -2t +1
26. s (t) = 5t* — 167 — 10t



Solutions
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Clich here for exercises.

L f(z)=122" + 62 -5 =
F(z) =12 (%x3)+6 (%xQ)—SerC — 423 1322 —5x+C
2 f(z) =2 —42® + 17 =
F(x):ix4—%x3+17x+0
3. f'(x):6x9—4x7+3x2+1 =
F(z)=6 (1—10x10) —4 (%xs) +3 (%xg‘
zgxlo—%x8+x3+x+0

4 f(x)=2"2 -2 -1 =

)t+xz+C

F(x) = (100 100) -2 (%xso) —z+C
:ﬁxloo—%xso—x+0
6 -5
F(z) = 6—+le 24+Clltx<0and
F(z) = =5 +Coifx > 0.

6. f(z) = x2/3 + 2 ~/3 has domain (—o0, 0) U (0, 00), so
L5/3 9,2/3

F(@) =5+ g+ O =307 1320 4 Gt
x> 0and F (z) = 22°/3 + 32%/% + Cy if x < 0.
1 f(x)=Vrt+1/\Jr=a"? a2V =
2%/ x1/2 2,3/2 1/2
F(z) = 32 /2+C:§x/ +2z'% 4 C
8. g (t) = t*® 4 ¢~ © has domain (—c0, 0) U (0, 00), s0
—tg/s ts o =25 L crire> 0and

+ Cyift <O0.

9. f(x)*\/_Jr\%_n*xl/Qerl?‘ =

F(z) = 3}2 3/2+4/3 3 L0 = 2 23?4 3x4/3+C

0. f(z) = Va2 —Vad =23 — 23?2 =

F(x):ylgij/?‘—s/Q 5/2+C 3x5/3—%x5/2+0

G(t)iatg/s—ﬁ

1. f(x) =3z % — 5z~ * has domain (—oo, 0) U (0, 00), so
3zt 5x73

3
] _3 +Cl———+F+C1lf£L'<0
andF(x):—3+

F(z) =

o5 T Caifz >0,
3 4 212
Vi

1772 2t5/2
G() = +C =
/ 5/2

¢ has domain (0, c0).

12. g (t) = =172 %% =

t7/2 + %tS/Q + C'. Note that

I Click here for answers.

13. f(t) = 3cost —4sint =
F (t) =3(sint) —4 (—cost) + C =3sint +4cost + C
14. f(0):69+secﬁtan0 = F(G):eg+secﬁ+0n on
the interval (nm — £, nm + %).
15. h (z) = sinz — 2cosz =
H (x) = —cosz —2sinz + C
16. f(t) = sint —2vt =

F(t):—cost—Q( )t3/2+0:—cost—§t3/2+c

1
3/2
17. f(t) =sec®t +1* = F(t)=tant+ 1t® + C, onthe
interval (nm — %5, nmw + %),
18.f'/(x):x4 22? +x—1 =
f(z)= —x ——x +3 12 x4+ C
1. f'(z) =sinz —2?° = f(z)=—cosz—22"/° +C
2. f'(z) =2>+2° = f'(z)=
f(z)= ﬁx +—x +Cx+ D

3x +1x +C =

2. f"(z) = 602" — 452> =

I (x) =60 (22°) — 45 (12%) + C = 122° — 152° + C
=
f(z) =12(32°%) — 15 (32") + Cz+ D

22° — L22* + Cx + D

2 f'(z)=1 = f'(z)=z+C =
f(z)= —x +Cx+ D

2. f'(z) =sinz = f'(x)=—-cosz+C =
f(z)=—sinz+Cz+ D

U " (z) =24z = ['(z)=122" +C
= f(x)=42*+Cx+D =
f(x):x4+%0x2+Dx+E

25. f/// (.CL') _ 1'1/2 = f// (CL‘) o 2 3/2 T C =

fl@)=2-22°? 4 Cx+ D=2+ Cx+D =
f(z) = 1;45 2x7/2+0(1x2)+Dx+E
=327 4102 + Dz + E

%. f'(z) =42 +3 = f(x)=22"+3x+C =
—9=f(0)=C = f(z)=22>+3x-9

7. f'(z) = 122° — 24z +1 =
f(x):4x3—12x2+x+0 =
f)y=4-1241+C=-2 = C =55
fx) =42 - 1222 + = +5
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28.

29.

30.

3.

32.

33.

34.

35.

36.

37.

38.

F(@) = 3T — 14/ =322 — ¢ /2 =

f'(x):?)(ﬁ)x?‘/Q—ﬁxl/QJrC =

2=f(1)=2-2+C=C =

f(x) =22%% — 222 2

f@)=1+z22>0 = f(r)=2—1/z+C. Now
fA)=1-14C=1 = C=1,s0
fl@)=1+z—1/z

1'(®) = 3cosz + bsine =

f(z) =3sinz —5cosz+C = 4=f(0)=-5+C
= (C=9 = f(z)=3sinz—>5cosz+9

J'(z) =sinz—22"? = f(z) =—cosz—42*?+C
= f(0)=-1-0+C=0 = C=1,s0
f(x)=—cosw— 2232 4 1.

fl@)y=2+2%° = f@@)=220+2°1+C =
3=f()=2+2+C = C=32 =
f(x):2x+gx8/5+§

J'(@) = 1-

T = f(z) =4z —3arctanz + C.

Now f (1) =4-1—3arctanl +C =0 =

C =3-% — 4. Therefore f (x) = 4z —3arctanx + 2% — 4.
f"z)=-8 = f'(z)=-8z+C =
5=f(0)=C = f(z)=-8+5 =
f(x)=—42>+5z+D = 6=f(0)=D =
f(x):—4x2+5x+6

@)=z = f(2)=3i2>+C =
2=f(0=C = f(z)=1z"+2 =
f@)=%i*+22+D = -3=f(0)=D =
f(z)=122® +22 -3

f(x) =202 —10 = f'(z)=5z"—102+C =
5= (1)=5-10+C = C=0 =
f(x)=52"—-10z = f(zx)=2"-52>+D =
1=f(1)=1-5+D = D=5 =

f(x)=2a° =522 +5

" (x) =2* + 3cosz = f'(z) =32+ 3sinz + C
= 3=f(0)=C = [f(z)=422®+3sinz+3
= f'(m):ﬁx4—3cosx+3x+D =
2=f0)=-3+D = D=5 =
f'(x):1—12x4—3cosx+3x+5

f//(x):x+x1/2 - f/(x):%x2+%x3/2+c
= 2=f()=1+2+C =

C=% = F@) -t Y3
= f'(x):%x3+%x5/2+%x+D =
=f)=g+t5+g+D = D=-5 =

1 )
Fla) = 4+ 507+ o

39.

40.

4.

42

43.

44,

45.

46.

f'(x)=6z+6 = f(x)=32>+62+C =
fx)=2*+32>4+Cx+D. 4= f(0) = Dand
3=f(1)=14+3+C+D=44+C+4 = C=-5,
so f () =2 + 322 =5z 4 4.
f(x) =122 =62 +2 =
f’(x):4x3—3x2+2x+0 =
f@)=2'—2*+2> + Cx+ D. 1= f(0) = Dand
11=f(2)=16-84+4+2C+D=13+2C =
C=-Lsof@x)=a'—2*+2> -z +1
Mr)y=22 = f(a)=-iz?%+C =
f@=iz'+Cx+D = 0=f(1)=1+C+D
and 0 = f(2) = 1 +2C + D. Solving these equations, we
getC=1,D=-3 50 f(x) =1/ (2x) + 12— 3.
1" (x) =3e* +5sinz = f'(x) =3e* —5cosz+ C
= 2=f(0=3-54+C = C =4,
so f'(x) = 3e” — bcosx +4 =
f(z) =3e" =bsinx+4e+D = 1=f(0)=3+D
= D=-2,50 f(x) =3€” —5sinz + 4z — 2.
v()=s(t)=3-2 = st)=3t—t*’+C =
4=5(0)=C = s(t)=3t—t>+4
v()=8 ) =3Vt = sit)=2%2+C =
5=s5(1)=2+C = C=3s0s(t)=2%%+3
a@)=v'(t)=3t+8 = v)=3+8+C =
—2=0v(0)=C = v({t)=3>+8-2 =
=32 +4*> -20+D = 1=s50)=D =
=21 +4> -2t +1
aty=v'{t)=t*—-t = v(t)=3*-1*+C =
t'— P+ Ct+D = 0=s(0)=Dand
)=108-36+6C+0 = C=-10 =
t)=Lt* — 1> — 10t
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