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Evaluate the integrals in Problems 1-18.

3
1. a)J' Vy + 1dy
0

/6

9. a) J (1 — cos 3x)sin 3x dx
0

V3 4
10. 2) J X dx
) *+1
g c
0S X
11. a) f ———dx
o V2 +sinx

12. J’ sin x
) 2 (3 + cos x)?

(g

13. a) x cos(2x?) dx
1 J cos\/;'
0
15.J’ V5 + 2t (5r* + 2) dt

<

dy
16.
J.l 2\/(1 + V)

17. J’
0

18. J tan®x sec’x dx

cos?2x sin 2x dx

0
b) J Vy + 1dy
-1

1

b) J N1 - rPdr
-1
0

b) tan x secx dx
—m/4
1

b) J B+ xH dx

20. Evaluate

27

J |cos x| dx.
0
21. Suppose F(x) is an antiderivative of
fg =25 x#o0.
Express
3
in 2x
J’ sin2x
X

in terms of F.

22. Suppose that
1
J fx)yde=3
0

Find
o

Jll flx) dx
if (a) f is odd, (b) f is even.

23. Suppose that the function h(x) is even and continuous for

b) J 3 cos® x sin x dx all x.
a) Show that the product h(x) sin x is odd.
. b) Show that for any number a,
b) (1 — cos 3x)sin 3x dx
% J h(x) sin x dx = J h(x) sin x dx.
—a
b) J NG \/——1 (Hint: Use the substitution u = —x.)
¢) Use the result in (b) to show that
b) J' cos X a
"\f2+smv J' h(x) sin x dx = 0.
—a
J’ _sinx d) Show that
(3 + cos 1)‘ J”r/4 .
sec x sin x dx = 0.
—/4
J x cos( 2¢%) dx 24. Show that
a 0 if h is odd
a
h(x) dx =
L‘, @ 2 J h(x) dx if h is even.
o

19. a) Graph the curve y = xV3 — x%.
b) Find the area between the curve and the x-axis.

The shift property for definite integrals. A basic property of the

definite integral is its invariance under translation, as expressed

by the equation
b

|| ooy ac= J fix + ) dx. ®

This equation will hold whenever f is continuous and defined for
the necessary values of x. For example,

J;ﬁdx:J’;l(x+2)3dx:J; x—2)Pdx

See Fig. 4.22.
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Is¢——— _ 4¢— 2 % 14
(a) \ y+1ldy= . udu-gu = —

1

1

) j'_olvm ay=|

Let u=y+1 =du=dy. In(a) y=0=u=1,y=3 =2u=4,

win

1
3
ﬁdu=%u?] =

In(b) y=-1 2u=0,y=0 =u=1

n
1

n
(a)j tanxseczxdx=J. udu=iu2] =L
0 0 2 0 2

0 0 1 °
(b)j ntanxsecz x dx =J udu=-:-2-u2
e e -1 -1
4

_*
2

2
Letu=tanx=du = sec xdx = . Then in(a),x=0 =>u=0,

T ) T
x=z=>u=1 , and1n(b)x=-z- =u=-1, x=0=>u=0.

1 3 10 1 1 10 ‘\/—
Y Y 10-3
(a)J. = dx=j lu“’du= iuz = —_—
0 s 4 2

2
x4+9 9
0 3 9 1 1 -9 —_—
-5 = 3-V10
(b)J‘ —-x——-dx=J. L7 gu= 147 =
-1 4 10 4 2 2
x +9 10

4 3 3 1
Letu=x +9=du = 4x dx = x dx=-4—du. Then in(a),x=0 =>u=9,

x=1=u=10, , andin(®)x=-1 =>u=10, x=0=>u=29.
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el (303912
3 3

(b) x(x +1) dx = u =g

2
Letu=x +1=du = 2xdx = xdx=%du. Then in(a),x=0 =>u

x=¥7 =u=8, andin(®)x=—V7 =u=8, x=0=>u=1.
T
-— 1

, 1 127 1

9. (a) (l1-cos3x)sin3xdx=}] —udu=—u ==
0 03 6 0 6

z 2 2

3
2
(b)jn (1-cos 3x)sin3xdx —j —udu—%u :|1=%
Letu=1-cos 3x =du=3sin3xdx =>sin3xdx=%udu

T .
Then in(a),x=0 =u=0, x=E=$u=1, andin(b)x=3=>u=2.

2R 27N

cos x dx

11. aj —2‘12+31nx] =0
(@) 0 ‘12+s:Lnx

n
(o) cos x dx —2‘]2+31nx:| =0
-n

—1:‘]2+s:.nx
n 4
2 1 2
13. (a) xcos (2x" )dx=—=—sin(2x") =0
- 4 -

o 0
) x cos (2x2 )dx = % sin (2x2 )] = —%sin (21:2 )

15. j‘\]t +2t (St +2)dt——(t +2t)

z -1 -1

3 . 1 1
17. cos 2xsin2xdx= ——u du =—-—u =0
0 1

Njw é

. 2 8

Let u = cos 2x =du= -2 sin2xdx = sin2x dx=-—%du.

T
Then x=0=>u=1, x=? =u=-1.



19. (a)

R

\/‘ V3
V3 'EY

(b) 2‘[ x'\/3—x2dx=—-§-(3—x2)3/2] =2V3
(o} 0

3s'n2 ¥ si 2 ¢
21. j l—£dx=2J- 820 xdx=J
1 X 1 2

sinu
du, where we let
u

2%

u=2x=>%du=dxand x=1=>u=2, x=3=Du=6.

3
in 2x
Therefore,J‘ Srex

dx=F(6)-F(2).
1 X
23. (a) Let F(x) = h(x)sinx. Then F(-x) = h(-x)sin(-x) =
h(x) (-sin x) = - h(x) sinx = -F(x). Therefore, the function i
(b) Let u=—x sothatdx=-du, andx=0=u=0, x=—a=>u=a
6 rLa 0
ThenJ’ h(x) sinx dx=—J‘ h(x) sinx dx=J‘ h (—u) sin (~u) (—du)
-a 0 a
0 a
=I h(u) sin(u) du=—'[ h(x) sin x dx.
a )
a (o] a
{c) h(x) sinxdx=]
—a

h(x) sinx dx + j h (x) sin xdx
-a )
a a

——j h(x) sinx dx + J h(x)sinxdx =0.
0 0

T
(@ h(x)=secxiseven, a=—

T
, and —a=——. Bypart (c)
4 4
r
]

Jn sec xsinxdx=0.

s N4

|

1
25. I xadx=
-]

w|

0

[}
L(x +1)%dx = -;-(x+ 1)3]_ - -’3=

-1



