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(25) 8.3 Quadratic Expressions
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(25) 8.3 Quadratic Expressions p2

Evaluate the following 1
Examnle 1 ( 2 1/2 pOil’ltS) j m dx 56 11 December 2011
Solution
X2 +2x+2=((x*+2x+1)-1+2=(x+1?*+1
1 it
I:fx2+2x+2dx:f(x+1)2+1dx
Lt [l dt = dx
1
— =i =] =) -1
I—ftz_l_ldx—tan t+c=tan""(x+1)+c
4
Example 2 Evaluate j 3 dx 35 December 2004
(6x — 8 — x2)2
Solution

6x—8—x2=-8—(x?2—-6x)= -84+9—-(x2—-6x+9)=1—(x—3)?

? .
=f 3dx=f 3 dx
(6x — 8 — x2)2 i1 — (@2 BiEl

EBet=st=—x — 3 = N—t1ad8a Wdir="0X

t+3
L[
Clp=

t =sin® dt = cosf do
ing = t
SInN0 = I 1
t
0 =sin"1t a
TANEE 2
I_J‘ sinf + 3 dt—f3+$in9 9d9—f3+$in9 d9—f 3 +sin9
= (1 — sin2 9)% T Dlos3 B0~ ~ ) cos?6 ) cos20 " cos?0
= j(SsecZH + tanf@sech) dO = 3tanf + secO + ¢
& t 1 _ _3(x-3) 1
=53 Vi—t2 - V1i—t2 g Ji—(x—3)2  J1-(x-3)2 +e
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(25) 8.3 Quadratic Expressions p3

Example3 Evauate j x\/8 — 2x — x2 dx 36 June 2005

Solution

8—2x—x*=8-(x?+2x)=8+1—(x*+2x+1) =9 — (x + 1)?

I=jx\/8—2x—x2dx=jx\/9—(x+1)2dx

Let=al= DAl = dt = dx ox=t—1

sz(t—l)\/‘)—tzdt

t =3sind dt = 3cos6 do
t
sin9=§ 3 t
6 =sin" 1t 6
V9 —t?

=f(35in9—1) 9 —9sin%6 3cosb d9=f(35in9—1)3c059-3cost9 do
=f(351n9—1)-9c0529 d9=f27 cos? 6 sinf — 9 cos? 0 db

9 9 1
=f27 cos? 6 sin9—2(1+c0529) do =9cos39—§(9+§sin29)+c

=S A SO SRELOL 19
=9cos” 6 2(6+sm9cos@)+c—9cos@ 20 2sm0c059+c

VO—£2\ 9 .ty 9 t O
< 3 >_§Sm ()

) _1<x+1) 9 x+1 9—(x+1)2+
in T e c

N| O
n

3

3 <\/9 —(x+ 1)2>3 I

1 3 x+1 1
—— - Yuga2 cacin—1 — | — A2
=3 (\/8 2x —x ) sin ( ) 5 (x+1)y8—2x—x%+c
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(25) 8.3 Quadratic Expressions p4

8
Exanple4 Evauae j (®+2x-3)2 40 May 2006
21

Solution

x%>+2x—3=(x? +2x+1)—1—3—(x+1)2—4
+ 2x — 3)2 +1)% — 4]z
[ )dx=j[(x o4z

x+1 x+1
t—x+1 dt = dx
f(tZ 4)2
t =2secf dt = 2secOtanf do
6 =—
sec 3 "
t t2 —4
0=sec_1<§)
0
¢
3
(4sec? 0 — 4)2
I = 2secBtanf do
2secHO
23tan36 3 4 2 2 2 2
=fm25ec9tan9 (10==2¢ .ftan 9d9=8f(tan 0) d9=8f(sec 6 —1)= do

I=8f(sec49—25ec29+1) de

11=jsec40 d0=fsec28 -sec? @ d9=f(1+tan29) sec? 6 do
Let u=tanf® = du =sec?0 db

1 1
Ilzf(1+u2)du=u+§ u3+c1=tan9+§ tan3 0 + ¢,

8 8
I=8tan9+§ tan3 6 — 16tan6 + 80 + ¢ = §tan39—8tan9+89+c

8 (ViZ—4\ t2 —4 ~
=—< >—8< 5 >+85ec1(§)

3 2

3
_ 8 (Vx?+2x -3 g Vx? 4+ 2x -3 e _1<x+1)+
=5 3 2 sec 3 c
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(25) 8.3 Quadratic Expressions p5

Ve2* —2ex — 8
Example5 Evauate f By
—e
Solution
20 | g ] 2X __ X=20
I:f\/e 2e 8dx:j‘\/e 2 G111 1] I 909
1—e* e —1
Let t=¢e* = dt = e* dt
I_f\/tZ—Zt—8dt
= gl

t?—2t—8= (t*-2t+1)-1-8=(t—1)?-9

I:f—de

t—1
Let u=t—1 du = dt
vu? -9
I=f dx
u
u = 3secH du = 3secftan0 do
g_u
sec =5 ”
2
u us—9
8=sec_1(—)
3
0
V9sec?20 —9 3
sz— 3secftanf db
3sechH

=3ftan29 d@=3f(sec29—1)d9:3tan9—36+c

u? -9 u J(t—1)2%2-9 t—1
S : —35ec‘1(§)+c=3-%—35ec‘1(—)+c

= /(e¥—1)2-9 —3sec”?! (ex:) +c
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(25) 8.3 Quadratic Expressions p6

sec x
Evauate f dx 46 July 2008
ExamDIe6 2secx +tanx + 1 y
Solution
secx 1
= = e 5 dany § 1 pally
stecx+tanx+1dx j2+sinx+cosxdx oo CoSglhotima
. 2u 1—u? . _ 2u e — 2 4 u—tanf
SlnX—1+u2 cosx—m anx—l_uz x_1+u2 [y 2
- — oy it TN g e sl
P A T Yot urti—wr T et 2u+3 M
1+u?2 1+u?
u?+2u+3=wW?*+2u+1)-1+3=(@w+1)*>+2
1
[=2 | ———— d
f(u+1)2+2 “
t=u+1 dt = du

X
1 1 t tani T
IZZI— du=2-—tan_1<—)+c='\/2tan_1 — | tc
t? +2 V2 V2 V2
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(25) 8.3 Quadratic Expressions p7

Homework
: 2 L
. +
1 | Evaluate theintegral i dx 37 June 2005
o 4 Vé6x —x2 -5
. 4+ 6x+9
2 | Evaluate theintegral 1 ff dx 44 July 2007
P V7 — 6x — x2
X
Evaluate the integra f dx 42 December 2006
3 i VxZ +2x —3
2 - il
4 | Evaluate theintegral f Vx 2’; 81, 41 July 2006
. o
— ) A2 -
5 (3 pts) Evaluate the following integrals f Véx xl : dx 40 August 7, 2011
ko, o
2
X
6 | Evauate theintegral f e 48 May 2009
B (9 —x2)2
208 —1
[ | Evauate theintegral f 49 July 2009
= Vx2 — 6x + 5
§ Evauatethefollowing. [ 3.5 pts] f Xy 2x — x? dx 51 May 13, 2010
valuate the following integr marks € 6x — 5 — x2 dx uly 24,
9 | Evd hefollowing integral [3 markse] | +/ 5—x2d 52 July 24, 2010
2—2 2 _
10 | (3 pts. ) Evaluate the following f 4 dx 53 11 Dec. 2010
a5 o (2—-x)Vx2—4x+3
X
Evaluate the following integral j dx 54 12/05/2011
1L O 1 (x — 2)Vx2 — 4x + 3
X
he following i _ 4, 201
12 | Evaluatethefollowing integral fxz NI dx 35 January 24, 2010
. 7x% —4x — 17
Evaluate the following integrals. (3 pts dx 55 July 23,2011
13 e (3pts) ,[x3+2x2+17x ¥ !
X
14 | Evaluate theintegral f 3 dx 47 December 2008
Al (x?2 — 4x + 8)2
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(25) 8.3 Quadratic Expressions p8
Homework
(x—3)2 1 May 1994
1 | Evaluate theintegral dx 9 May 1997
B V—x2 +6x — 5 10 August 1997
- 1
; Evaluate theintegral f;‘\/ﬁdx 2 May 1995
@b
3 | Evauate theintegral f o 3)§ dx 3 August 1995
Nl =270 2
. X
4 | Evaluate theintegral j g dx 4 December 1995
i __fa 5 May 1996
5 | Evaluate theintegral j mdx 15 December 1998
: —3)3
© | Evaluate theintegral (x=3 dx 6 July 1996
— Vé6x —x2 —8
X
[ | Evauate theintegra f (x2 )g dx 7 November 1996
: x<+ 6x + 10)2
X
Evaluate theintegra f 7 i 16 M 1999
8 o NorEr =
i
Evaluate theintegra f dx 17 July 1999
9 = (x + 1)V12 — 8x — 4x2 X
_ X
10 | Evaluate the integral f i TG dx 19 May 2000
. e* :
1] | Evaluate theintegral f 2z PR 8dx 20 April 2000
X
12 | Evaluate theintegral f i dx 24 August 2001
o V9 — 8e* — g2
X
13 | Evaluate theintegral f 2k 7)§ dx 26 July 2002
- X“+38x+7/)2
14 | Evaluate theintegral jJM—mZ—&M 27 December 2002
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(25) 8.3 Quadratic Expressions p9
Homework
2x +1
] | Evaluate theintegral ———dx 31 December 2003
= Vox -2
2 | Evauate theintegral f J—x2 +4x+5 dx 34 July 2004
2x—1
3 | Evaluate theintegral f - ik 39 December 2005
= x2—2x+5
: (x + 2)?
4 | Evaluate theintegral ——dx 45 December 2007
- V—x? —4x
X
Evauate the integral j dx 46 July 2008
é eg V8 4 2x — x* 4
1
© | Evauate theintegral
o VxZ +2x + 10
1
[ | Evaluate theintegral dx
0 V—x2 +10x — 21
8 | Evauate theintegral f J—x2 + 4x + 5 dx
1
QO | Evaluate theintegral f 3 dx
- (x2+8x+7)2
o=
10 | Evaluate theintegral f Vsin? x — 2sinx 8dx
tanx — secx
1
Evaluate f dx
11 (x —2)Vx2 —4x + 3
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(25) 8.3 Quadratic Expressions p10
Integrals .
eI Form & Substitution EXAMPLE
EXpressions
’_f 21
) x2=2x+5
g
(1) rewrit the expressions as 8 x2 ol il
sl e lial g (1) =((x*“—2x+1)—1+5
Involving quadratic = o= =(x—-1)2%+4
T qxf Sbx| Hie
) =a(x +m)? +n 21
wl=| ———
; f@—lﬂ+4
ax®+ bx +c &m\&ﬂbéé(a Let t=x-1 s dt = dx
(2) tJS;e)tch4e_srunbst|tl:itte= o —j 21 21 —1<t)+c
“Jeva 2 2
_21t _1<x—1)+c
2
1
Y Evauate f dx
(x — 2)Vx2 —4x +3

Solution

x?—4x+3=x*—4x+4)—4+3=(x—-2)*—-1

1
sz dx =
OR=SERF 212 Ages 3
= dx = dt

Let

-

t=x—2

1
tvez —1
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f(x—Z)w/(x—Z)z—l -

dx = sec’'t+c=sec!(x—2)+c
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