Ext.2 — Topic 11 — Integration |

1. Find Isec3 x.tan x.dx 3. Find J%.secz(lnx).dx
2. Find |SN2%_ g 4 Fi .[ e’
.2 . ind dx
2+sin” x /1_ o2




T

. 1
5. Find ;—:e—_—-dx 7. Evaluate ftaan.sec2x.dx

2
. X
8. Tind I—————(x DT dx

i
6. Evaluate f——l———.dx
\/1—4x2




2
9. Fmdjﬁ—ﬂi%;—ﬁm
(x+1)(x" +4)

3
(2 +1)(x2 +4)

10, mmij

2
11. Evaluate j —Tzi:é——.dx
| x“—=2x+2




12.

Fvaluate

3
x2 +4x+5

(x +1).(x+3)

J3
13. Evaluate L

8
d
(x? +1).(x2 +9) g




Topic]l Integration - S&LETIONS
Px-'oble‘m 1. Find [sec’xtanxds.

sec’ x |
Answer:. +c

Lxplanation: Using the pattern j' {f (x)} £ (x)a'x = {f(x)} + ¢ with f (x) = cosxand n=~4,

3

we get Isec3xtax1xdx= IM I(cosx) (—smx)dx—i—o%l— PELLEYS
cos” x
Problem 2. Find J'——S'—ng’—:—dx'.
2 +sin” x
Answer: I—ﬂlz—x—xix In(sin x+2)+c.\

24sin” x

Explonation: Using j—]}%dx =In|f (x)[ +c¢ with f(x)= sin® x +2 , we get
X

1

I_s_m_z_;r_dx J’de = lnlsm2 x + 2‘ +e= ln(siu2 x+2)+c,since sin® x+2>0.
2-lsm x 2+sin? x T )

Problem 3. Find [sec? (inx)ds .
e 3. Find j= _
Answer: J'—I— sec? (Inx)dx = tan(lnx) +c.
. p

Explanation: Using the substitution u=lax, du= ldx , we get
B X

I—-sec (In x)dx jsec udi'= I—————du-tanu+c— tan(lnx) +¢. LT
cos” u

3

x
Problem 4. Find j__e——dx

’1—-82:

x
. e . -
Answer: _[———-l—dx=s1n He*)+e.
1-e™

4

Explaﬁation: Make the substitution ¢* = u; du=e*dx Then

dx = ! = sin—l

IJIiEZx Iﬁ_uz

utc=sin(e¥) +c.

Problem 5. Find _[————dx
e* +e7%

1 -
| Answer: [———dz=tm le¥ e,
oF +

Explandtion: Using the substitotion e* =u,du=e"dx,weget

Lg% 4g,

I 1, ¥, 1 ) -1
— ,,x=-[ 5 V,x=j 3 du=tan" u+c=tan
e +e”* e

1
2
Problem 6. Evaluate J——l—dx
0 (1 - 4}:2')'

Explanation: Using the pattern j-—————;dx—sm % with'a=1/2, we obtéin
ja® - 5% a

1 1 .
2 2 -
j ! A'1'x=—1— _f 1 —=dx =lsin'1 (2x) 2
0 25 2 0

=%sin'1(l)=—

Problem 7. Evaluate I}ﬁn 2xsec2xdx .
0

r
-
Answer: jtan 2x sec2xdx =—

0

Explanation: Using the pattern _[{ f (J_c)}_2 Flx)dx=~{f ey + ¢ with f(x) = ces2x, We




L 1[’
-— . k13

6 . 5 LI
get _[tan 2xseé2xds = J—SIEEE—dx _[————d(“OS 25)" x = ll:————- 1 :IG =1
0 5 cos? 2x 27 cos? 2x 2| cos2xfy 2
Problem 8. Find I———i—dx ’
(x+1(x+2)
2
Answer: [——"——dx=x+In 1] se.
. (x+D(x+2) (x + 2)
2’ !
Explanation: By division * o XE2
GEDEF2) - ED(E+2)
3x+2 a b
=—+

G+D(x+2) x+1 x+2
Then we get 3x +2 = a(x+2) +b(x+1).
Put x=~1l:ia=-I.

Put x=-2:b=4.

Hence

x? e . Ix+2 _ 1 4
I(x+1)(x+2) 5= fiaz - I(x+1)(3:+z)dx"x" J(’Eﬁ)’xu)d"

1 1
p Sl P

G+

2
Problem 9. Find I _ Axmx
: ‘ (e +1)(x% +4)
Ax—x?

A : ———————
mswer: | (+ D> +4)

dx=—1n|x+1l+2mn—‘(§) +c.

4x~x2 a }_bx+c

Explanaiion: Let ————S——=—1 .
(anG?+4) 2+l xPag

Then 4x - x% =a(x? +4) + (b +c)(x +1) .
Put x=~1; ~5=5a=>a=-1.
Equate cosfficients of xti~l=a+b=>b=0,

Equate cosfficients of x': d=btemc=4.

1

cos‘(g)

dx=x+ln|x+1]—4~1n[x+21+c=x+1n(—|irr—ll-}+c.

1
cos0

1
>

Hence

) _ \
j———ﬁz—;——-dx= J'(———l-+ 24 ]dx = I dx +
G +Dx* +4) x+1 x* 44 x+1

t o= —inpx+ 2t (D) He.
4 z

Problem 10. Find j-——————
(x2+1)(x +4)

Answer: _[ 3

————————dx tan 1)c-—l-tan (E)ﬁ:..
%2+ 1)(x? +4) 2. \2

3 =ax+b_}_f:x+a7
2+ D +4) w+1 xP w4 "

Explanation: Let

Then 3= (ax + b)(x? +4) + (cx +d)(x* + ).
Equate coefficients of x3: O=a+ec.

Equate coefficients of x2: O=b+d.

Equate coefficients of xl: 0=4a+c.
Equate constant terms:  3=4b+d .
Thus we obtain a=¢=0, b=1, d=-1.

Hence

1 t 1 1
3 )dx;fxzi_ldx—j 2

o
I(J:2+1)(x +4) J'x2+l x° +4 x° +4

Pxoblem 11. Evalvate J’—-—g}——s)———dx

1 * ~2x+2

Answer: J'—-—Ex——B—dx =In2 ——4—

x —2x+2

Explanation: Make the substitution x~1=u, dx=du,x=1=u= O,x=2=u=Lx=u+l.

Hence

2 2 1, i T 1
{ 2 ds= | > dx=J'2;‘ LJu:j ,fu du - =[ln(uz+l)] —[Tan'lzz]-
] X7 242 i (x—-l) +1 g ut+l o w1 0 0

2 —Inl=@an!1-ten~} 0) = In2 —-}.



% P adxes N
Problem 12. Evaluate | . » "o X
H (x+(x+3) - ] . Hence 5 .
o (xF+DE"+9)
S
Answer: 'fffj4x—4'5—dx=3+ln2. : . L LR_E_T
2 (x+D(x+3) ’ ) 3 18 18
xadxas 2

Explanation: By division = _.
) (e +1)(x+3) (x+ D(x+3)

L .7 b a, b congstants.

Let = + s
(x4+D(x+3) (x+1) (x+3)

Then 2 =a(x+3)+b(x+1).
Put x=-1: 2=2a=a=1.

Put x=-3% 2=-2b=b=-1.

Thus we get

3.2, 3 1 . . 3 3
[EAetd ] dx—FI~—L—dx=[x]3+I—l—dx—-[_—l—dx
2 (x+1)(x+3) o 0 (x+D(x+3) g x+1 b x+3

— 3t 1] =Tinbe+ 3% =3+ 104 —Inl - (In6—In3)=3+In2.
Q0 0

L ] 8
Problem 13. Evaluate J'
0

(% + D(x2 +9)

8 5

Answer; —é'—_z——dx .
- &2 +E*+9) 8

O\_.&‘

8 _axtb cx+d
(2 +1)E49) x2H1 xP+9

Explanation: Let

Then 8= (ax+b)(x? +9) + (ax +d)(x* +1).
Bquate coefficients of 2¥: O0=atc. °
Equate coefficients of x*: 0=b+d.

Equate coefficients of x'i 0=9a+c.
Equale constant terms:  8=9b+d.

Thus weget a=0,c=0,b=1,d=-1.




