Sec 7.3 MATH 1152Q
HW (ANSWER KEY)

. Evaluatej \/_
[Solution]

Let x =2sin@, where —%S@S%, then dx=2cos@d df.

1 1
Thus | ——dx = 2cosf do
‘[x»\/4—x2 J.2sin6?\/4—4sin26?
:Ejsinﬁ
=1J.cscﬂd6’
2
=—%ln|csc9+cott9|+C
2

:_%m%— vA4-X|

X

2. Evaluate j; dx
Jx? +16
[Solution]
Let x =4tan @, where —% <f< %, then dx =4sec’ 0 do.

1

j\/x +16 j\/16tan 0+16

=jsec(9 do

= 1n|sec@+tan6’|+C

VX +16 +x

4

Thus 4sec’ 0 dO

=In +C

2 1
3. Evaluate ——dx
LE x3 /xz ~1
[Solution]

Let x =sec@, where O£0<§ or 7z£¢9<3§,then dx=secOtanf db.

When x:\/i, 0:% and when x=2, 0:%.
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oec Otan@ do

2 1 2
Thus —d.
u Iﬁxs [v _1 te J.4 sec’ O/sec’ 6 —

deo

:J.f sec’ 0
= J.,}Tcos2 0do
Z

:J-’3’1+cos2t9
z 2

do

COSX

\1+sin® x
[Solution]

Let u =sinx, then du =cosx dx.

4. Evaluate I

When x=0, u= Oandwhenx—% u=1.

COS X

—dx
\1+sin® x '[ O J1+u?

Let u =tan @, where _E<9<5’ then du =sec’ 6 d6.

Thus I

When #=0, =0 and when u =1, 9:%.

COS X

—dx
\1+sin® x J \/1+u
— |4
'[0 \/1+tan2t9

=J.Ozsecl9 de

Thus I

sec’ 0 do

= (1n|sec 6 + tan 6?|)0%

:1n(ﬁ+1)
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1
5. Let R be the region bounded by the function f (x)=——==——= and x-axis on the

V=x*+2x+3

interval [O, 1].

Find the area of the region R. [
[Solution] 1 F ()=
1 1 N=xT 4 2x+3

A= —d
'[0\/ —x?+2x+3 )

—x*+2x+3= (x2—2x)+3

2

(x x+1)+1+3 x=1
=—(x=1)"+

Thus A:j

—dx
OJ=x*+2x+3
:J'I;dx

"4 (x-1)

Let x—1=2sinéd, where —%SHS%, then dx=2cosd db.

When x=0, 9:—% and when x=1, 6=0.

Thus 4 = j
"4 (x-1)
:I‘Z\/4—4sin20

=[".1a6

2cos@ db

Let u :x—, then du:l dx.
2 2
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When x=0, y =—— and when x=1, u=0.

Thus 4 = j;— dx

1

6. Evaluate J-V1+16x2

[Solution]

dx

Let x:ltanﬁ, where - Z <9 <%, then dleseczﬁ deo.
4 2 2 4

1 1 1
Thus | —— dx = | -———=—sec’ 0 dO
: J.\/1+16x2 ’ I\/1+tan204

:%jsecﬁ do

=iln|sect9+tan6’|+C

:%ln‘\/1+16x2 +4x‘+C
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«/3 2
al dx

7. Evaluate ¢ NA-x?
[Solution]

Let x =2sin# where —%S@S%, then dx=2cosd db.
When x=0, =0 and when x=\/§, 0:%.

jﬁ X dxzjz 4sin® 6
O \a-x? " J4-4sin’ 0

- j014sin2 0do

Thus 2cos@ do

:4.[;1—00520
0 2

= (20—sin20):
7

2

do

1

8. Evaluate j X \9x? -1

[Solution]

dx

Let x:%secé’ where 0£6’<§ or 7[36’<37”, then dx:%sec@tan@ do.

! lsec&tan& do

1
——dx =
Ix2V9x2_1 j;seczﬁxlse029—13

Thus

1
:3J.@d9

=3Icos6’ de
=3sinf0+C
Jox? -1

X

+C
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2
9. Evaluate-f S+dx—x dx‘

[Solution]
5+4x—x" =—(x2 —4x)+5

=—(x2—4x+4)+4+5
:—()c—2)2 +9

Let x—2=3sind, where —ZSGSZ, then dx =3cos@ db.

2 2
Thusj S5+4x—x’ dx:j,/9—(x—2)2 dx
:I3cos«9m do
:9Icoszﬁd¢9
:9J'1+C(2)52(9 40

=20+25in26’+C
2 4

:20+2sin6’cos<9+C
2 2

+C

i (152):2 232 O-(x-2)

=—sin
2 3 2 3 3

Zsin ! [ X224 222 fo—(x-2) +C
2 3 2
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