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SECTION 5.3 EVALUATING DEFINITE INTEGRALS

5.3 | EVALUATING DEFINITE INTEGRALS

D Click here for answers.

1-2 = Verity by differentiation that the formula is correct.

r X sin 2x
I. | sin’xdx=—— +C
Jsmx v =2 2
2. szsinxdx=—xzcosx+2jxcosxdx

3-4 = Find the general indefinite integral.

3. f Vx(x? = 1/x) dx

4. f (2x + sec x tan x) dx

5-43 = Evaluate the integral.

5. f‘(l—zx—3x2)dx 6. f2(5x2—4x+3)dx
0 1

31 1
8. fl (lz_ﬁ)dt

o
7. JO (y° — 2y° + 3y)dy

9. ﬁz (3x — 5) dx 10. fx’z dx
1. f:\/}dx 12. lewdx
13. fjl T dx 14. f_;l 3 dx
15 (4 = 7x) dx 16, [ (24® = 3x + 1) dx
17. f (x —2)(x + 3)dx 18. foﬁ/z (1 — 2cosx)dx

9. fol (5 cos x + 4x) dx 20. jj JO T 2dx

. 1Y
21. f /3sintdt 22. fz <x+> dx
/4 1 X

x—1
23. J;)l (\4/)7S + \i/)?) dx 24. 18 de

B Click here for solutions.

25. f:; 8e* dx
27. J‘ﬂ) 3 dx

29.

O
s
s
&

31 |

33. JOI u( u + Q/ﬁ) du
35. fz |x* = 1|dx

37.

~
—
I
RS
%
|
<
~~——
S

39. f’l (x + 1)° dx
41. fﬁﬁ csc20de
/6

43. J:(xz —|x = 1])dx

26. f: 2dt

6
28. jl o

6 2

30. f:t -t

i

32. foz (x* — 12 dx
34. E |x — x?|dx
~1
36. jl (x — 1)Bx + 2) dx

38 [ (ﬁ + \};> dr

2ot =1
a0, [T

/2
42. f/} csc x cot x dx

44. Water leaked from a tank at a rate of r(¢) liters per hour, where

the graph of r is as shown. Express the total amount of water
that leaked out during the first four hours as a definite integral.

Then use the Midpoint Rule to estimate that amount.
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2 = SECTION 5.3 EVALUATING DEFINITE INTEGRALS

5.3 | ANSWERS

A Click here for exercises.

21.

23.

25.

. %x7/2—2x1/2+0

Wl

.5sinl + 2

2-1
2

24

12.

14.

16.

20.

22.

24,

26.

Bl Click here for solutions.

27.

29.

31.

33.
35.
37.
38.

39.
40.
41.

42.
43.

44.
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2(3v2-2)
29
35
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3
—-1+3v3
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wlo

Jir(t)dt ~19.61
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5.3 | SOLUTIONS

SECTION 5.3 EVALUATING DEFINITE INTEGRALS =

3

A Click here for exercises.

d (x sin2z R
1. dx(Q_ 1 +C —2—4(C052£L')(2)+0
:%—%cosﬂx:%—%(1—2%in2x):sm T
2. % (—x2 cosx+2fzcosxdz)

= —2? (—sinz) — 2xcosz + 2x cosx = 2 sinx

. f\/i(xQ—l/x)dx:f(xs/Q—xil/Q)dx

= %x7/2—2x1/2+0

w

4. [ (2z + secztanx) dx — 2% fsecx + C

5. f01(1—2$—3x2)dx:[ —2~%x2—3 :1:,‘%3]0

=[r—a?-2%],=(1-1-1)-0=-1
6 [ (5x —4x+3)dx:[5~éx3— x2+3x]
=5-8—-4-246—(5—-2+3)

°

[y 6r=8)dz = (3-3a* —5a)[',
=(3-8=5-4)—[3-2—(=10)] = —
0. [P 2de = [~ =[-1/2]} = -1 +1=1
21/2 232" 223/27*
e [ ] ]
242 16
T3 073

1 10/771 1

I2.A 2/ dx = {3)7}0: [%xwﬁ]o:l_?() —0:1—70

13. fflwdxzw[zl—(—l)]:

WU [ V3dr=+3(-1+4) =33

5. [0 (4—Tz)de = [ ddx — [ Txdr
=4(6-3)—7 [ vdx
=12-7-4 (6 -3
—12- 7 (27) = 188

—
p—

=22 (£ -1

=48 -225

)+1(4—1)

f13(x—2)(:c+3)dx:f13 (z* + 2 — 6) dx
=[] xzd:erfl xd:chfl

=33 -1)+3

Sx—1 1
_ /3 _
i

(3 -1+

31— 2cosx)dr = [31dw —
0 0

(—6)dz
(=6)(3-1) =3
Qfoﬂ/3 cosx dx

=1(3-0)—2sing =% -3

B {x4/3 x1/3r

8
_ [%xz;/a _ 31,1/3]

7 s,

25. [0 8¢ dr = [8e”]\"S = 8 (™ —
—8(6—3)= 24

S5 3/z)d

1

%
. 2" dt =
L |:1n2

=3-1-3-2=

In2

1

(3-16—-3-2) —

(3

72/3) dz

_ 3)
ln3)

Qtri(zg—zs)

. fol (5cosx + 4x) dx :5f01 cosxdx+4f01xd:c
=b5sinl+4-4 (1* = 0%) =5sinl 42

. 2 va® + 2dx = 0 since the lower and upper limits are
3 pp

equal.
. f://f sintdt = [— Cobt]ﬂﬁ
:—cos%qLcOs%:_%jL%:x/ﬁQ—l
2 1\ 2 9
z+=) do=[ (®+2+2 %) d
1 x 1
3 -1 3 2
3 -1/, 3 2],
—(E+4-3-(+2-1)=2
. fol [4x5+ \5/1’4] dx:fol (1’5/4+x4/5) da
2974 9/571 o8 L
- | _ /4 | 5 9/5]
{9 4 + 9/5}O [ + 5z .
=5+5-0=1

33

4

28

In2

[3In|z]] "% =3Ine—3In (e )

-3

. f14 (2x2—3x+1)da::2f14x2dx—3fl4xd:c+fl41dx
)-5g
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V3

1

YER .
28.% 112 dx:G[tan x]

= 6tan V3 —6tan ‘1

Y ™ Y
=63-63=5
: dx 1 0.5 — 1 1 s
29. — — S — 8 — — S 0=—
/(; m l:’sll’l $]O sin 2 sin 6
6 _ 42 2 3 -172
w [Eela (2 —t - |2 -
Lt : 37 -1,

TGN L B S WS S v
T3 ], \3'2 3 6
2,2 2
31./ z +1dx:/ (x3/2+x’1/2)dx
1 \/5 1

5/2 1/272
_ {x/ +x/ } _ [%x5/2+2x1/2]2
1 1

5/2 ' 1/2
= (312 +2v3) - (3 42)
_ 18\/?:)—12 :2(3\/5_2)

32. f02 (x3 — 1)2 dr = f02 (x6 e 1) dx
= B2 (3e) el = (2 a9 0= %
B [ u (it Vo) du

5/2 7/371
_ 3/2 | 44/3 _|u u
=k ( )d“ {5/2 + 7/3}O
+

7[2 5/2+3 7/3] _ 2
= =%

. )

(z—1)(3z+2)de =~ [', (32> — 2z —2) da

93'3 93'2 !
‘F?‘?‘ﬂﬂ

x? !
= {—xS + — + 29:}
2 -1

=(-1+3+4+2)—(1+3-2)=2

37.

39.

40.

[L (\/i— %) dt:[L (t1/2 —2t’1/2)dt

4
_ ﬁ _Qﬁ _ [2t3/2 _4t1/2]4
3/2 1/2 1 3 1
G-

:(§-8—4-2)—

: f (\%7+ %) drzf (r”%r*”g) dr

8
{7"4// 2//3} [3 4/3+3r2/3]
4/3 2 3 1
G- (33 -2
f?l(:c+1)3d:c:f71(:c +32% + 3z + 1) dx
zt 2P z? °
= [z +3? +3E +CC} »
R

-2 .4 -2
/ 562—1d:(::/ (:C2—1)d:c
5 w2 +1 -5

8 125
(-5+2) - (52 +5) -

Il
| p—— |
w|8,
|
8
o8
hoob
Il

fW/BC'CQOdO*[ cot@]w/ =—cot 3 tcot g
—3V3+Vv3=28
: f:/; cscxcotrdr = [— csc:c]:g
*—Cbc—+Cbc—:—1+2\/_
. f02 (x2—|x—1|)

(:5 +x—1)dx+f1 (x —:c+1)d
B 3 JJ 1 J:3 $2 2
*[ v 55,
(G0t (249 -(G-4r)=

. Let w be the amount of water in the tank. We are given that

the rate of water leaving the tank is r (t) = —dw/dt. So by
the Net Change Theorem, the total loss of water from the
tank after four hours is

w(0) —w(4) = —[w(4) —w(0)]
= — [l (t)dt

= fo r(t)dt
We use the Midpoint Rule with n = 4 and At = 1:

/O4r(t)dt i:r t

= r(0.5) +r (1.5) + 7 (2.5) + r(3.5)
59+54+474+3.6
= 196L
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