5.4: 2,7,10,15, 16, 26, 29, 33, 36, 39, 44, 49, 54

2.
7
/ (—=3)dz = —3z|" 5 = —21 — (=3)(~5) = —36
-5
7. )
c 1lec, lrc 3c
/1 sl=Salt=-Fli-d-%
10. ,
3 3 243
/7x1/3da:: T T =810 =22
O 4
15.
In5
/ 5e"dx = 5e*|jn5 =5 [ — €!™?] = 5(5 - 2) = 15
In2
16. C
/ 7“’ =1In(2)|°—s = In(e) —In(e™?) =1+2=3
e—2
26.
/2$3+1dm—/2 2 L (2 @) B = Crm@)-Crin(1) = Liin@)
B = U R R R 3 )T
29.

/j(x-l—|x|)dx:/_Ol(x-l-|x|)dx+/02(1:+|x|)dx:/_Ol(x—x)dx+/02(1:+x)dx

2
:/ 2ede =2 =4-0=4
0

In problems 31-38, find the area of the region under the given curve over the
prescribed interval.

33. y = sec’z on [0,7/4].

w/4
A= / sec®(x)dr = tanx|g/4 = tan(r/4) —tan(0) =1-0=1
0



36. y= (2 +x+1)y/7 on [1,4]

4 1
A:/ (ac2+a:+1)\/5dx:/ (%2 + 2% 4+ V%) dx
1 1

24772 N 21°/2 N 22°/2 . 5602
o7 5 3 17105

In problems 39-44, find the derivative of the given function.

~ 53.35

T $2_
39. F(z)= |, f/t+_11dt

By the second fundamental theorem of calculus,

x? -1
z+1

F'(z) =

44. F(z)= f:/g sec?(t)tantdt.

By the second fundamental theorem of calculus,

F'(z) = sec?(x)tan(z)

The formula is taken from a table of integrals. Use differentiation to verify
that the formula is correct.

49.

/—‘/%Z—Vaz—““fc
a“ —Uu
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54. Evaluate

2 3 .
T it 0<z<1
/0 f(z)dx where f(x) = { o i 1<z<2

The function is continuous so the integral exists.
2 1 2 4 5
z z 1 32 1
/0 flz)dx = /0 a:gda:—i-/l rtde = Z|é+?ﬁ = (Z - O) + (? - g) =6.45
5.5: 1,3,6,9,10,15,17, 18, 23, 29, 32, 42, 46,51, 53
la [ (2t +4)dt = 12 + 4t} = 32

b [ (2t +4)"'2dt, u = 2t + 4, du = 2dt, dt = Ldu. [ (2t+4)"/2dt =
%f:z u™2du = 201212 = w1722 = 2¢/3 - 2.



3a [ costdt = sint|j = sin(m) —sin(0) = 0— 0 = 0.

3b [ tcos(t?)dt, u = t?, du = 2tdt, tdt = $du. fo t cos(t?)dt = 2” 1 cos(u)du
£ sin(u)[3™ = § (sin(27) — sin(0)) = $(0 — 0)

6a [z(3z7 -5 dw—f(3x3—5m)dx:%—%+0.

6b [ z(327 — 5)50da: u = 3z? -5, du = 6xdx, zdx = tdu. [z(3z? —5)°0dz =
J 2w = 20 = BBy o,
6 306

51*6
9 [(2z+3)*dz, u=22x+3, du=2dz, dv = du, [ (2z + 3)*dz = [ Ju'du =
wpo= ) o

10 [+/3t—5dt, u=3t—5,du=3dt, dt = idu. [/3t—5dt = [ tu!/?du =

_5)3/2
L3 L o= 28 4 o = 200

15 [sin(4—z)dz, u = 4 — z, du = —1dz, do = —du, [sin(4—z)dz =
J —sin(u)du = cos(u) + C = cos(4 — z) + C.

17 [VEE/? +5)3dt, u =345, du = $V/tdt, Vidt = 2du, [Vt +5)%dt =

/
[2uddu=% +C = @r45)t 26+5)4 +C.

18

(6z — 9)dx
/ (2 =3z +5)3
u=2x?—=3z+5, du = (2z — 3)dz, (6z — 9)dx = 3du
(6x — 9)dz 3du  3u? 3(x? — 3z +5)*

= _— = (j =

—_ C
(22 — 3z +5)3 w4 4 +

23 [av22? + 1dx, u = 22 4+ 1, du = 4dadz, zdx = tdu. [2v22? + 1dz =
[ty = w2 4 ¢ = 2222
1 G '

29 [ 2&gp u=1In(z), du= Lde. [2Edr = [udu=%+C = M-ﬁ-c.

32
dx 13 1 dr
/ AT u=z"'"+1,du= 3225 dz, Yl 3du
dx [ 3du B 1/3
/ T = ” =3In(u) +C =3In(z'/° + 1)+ C



42 f (2% + 9)Y%dz, u = 249, du = 32?dz, 2*dz = Ldu, fo (x® +9)'/2dx =
£ Lut2du = 2’"3/2| 2(103/2 — 9%/2) & 1.02728,

46 Find the area under y = ¢tv/t? + 9 on the interval [0,4] A = f; tVt? + 9dt,
u =149, du = 2tdt, tdt = Ldu, A = [7° Lul?du = 225 = 1 (25%/2 — 93/2) =
1(125 - 27) = & ~ 32.67.

51 ffﬂ sin(z)dx. Let f(z) = sin(z). Then f(—z) = sin(—z) = —sin(z) =
—f(z), so f is an odd function. Then since the integral is from —7 to 7, by
problem 50, ["_sin(z)dz = 0.

53 f_33 zvazt + 1dz. Let f(x) = zv/a* + 1. Then f(—z) = —z\/(—2)! + 1=
—zvazt +1 = —f(z), so f is an odd function and since the integral is from —3
to 3, problem 50 says that ff3 vzt + 1dz = 0.



