HOSSAM GHANEM

(10) 7.5 Integration Of Inverse Trigonometric Functions (C)

Integration
1 /X
[ = sin (%)
1 1 _q (%
Ll (%)
9k b Fo a a
f 1 1 (X
= =m e — geg (—)
xVx2—a? a a
. 1 16 November 2004
Example 1 Evauate the integral f 2+ Dtan1x dx 6 March 1997
Solution
TN dy =2 - d
= tan X = (xz +1) X
1
I = f?dt = In|t| + c = In|tan" x| + ¢
Example 2 il
ample Evauate the integra f dx 20 November 2006 A
EXamplie £ G
Solution
1
t =x3 dt = 3x? dx §dt=x2 dx
I—lf b dt = e At + ol 3 4+
= 3 m = 3sm (8 - 3SlI’l v, | K,
Example3  Evauatethefollowing integra f Sin % ol 22 July 2007
valuate the following integr — dx u
% g eg V1 +Sil’12X y
Solution
i sin x J sin x d sin x d
= —_——— dx = = —_—— dx
V1 + sin? x V1+1—cos?x V2 —cos? x
t =cosx dt = —sinx dx
I j 7 P ) _1<t)+ Y _1<cosx)+
= = —SIn S C i (ST C
V-t V2 V2




(10) 7.5 Integration Of Inverse Trigonometric Functions (C) P2

1
Example 4 Evaluate the following integral dx. 25 April 2008
Examples ginteg (14 cos?x) cscx = P
Solution
1
t =cosx dt = —sinx dx —dt =
1 OqClxc
= dx. = — gbr SR T = —tan~?!
f(1+coszx)cscx x f1+t2 an +c an"'(cosx) + ¢
Example 5 Evaluate the following integral ] 4% 5 October 1996
ginteg x ((logs x)? +1)
Solution
r =il dt—1 1d 13dt—1d
= 1083 X —; m X n = ; X
1—[ ax —13f L 4t = I3 tan~'t+c=In3 tan~(logs x) +
= x((log3x)2+1)_ n t2+1 = 1n an Cc =1n an og3x C
e 1
Example 6 Evaluate the following integral f prranp—Ty dx 21 March 2007 A
e e
Solution
1 er ;
= v . e
1= = gy & ke e S
1
Eoe v otk dt = 2e** dx Edt = e?* dx
1 1 1 1
- — _4an-1 — Ztan—1(p2x
I = th2+1dt 2tarl (t)+c 2tan (e“*)+c
2X
Example 7 Evauate the integral j T dx 20 November 2006 A
Solution
2& 2%
= f1+4x it f1+(2x)2 ax
1
Let t = 2% dt =2* In2 dx — dt = 2% dx
In2

= ! f ) dt = 1t 1) +c= ] tan™1(2%) +
=Rl e aine % 2O a
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(10) 7.5 Integration Of Inverse Trigonometric Functions (C)
10 March 1999

3]
Evaluate the following integrals f = X
x*+1

Example 8
Solution

dx

I_j‘x3+xd _f x3 s +f X
) xt+1 = x*+1 x x*+1
= 1

P BeNl S de 246 dd - Zdt=x3dx

I =
! fx4+1
111 1 1 4
Il:Z_[t_dtzzlnltl-i-Cl:Zln(x +1)+C1
X
szx4+1dx > Let u 2 5 du=2xdx - Edu=xdx
1 1 1l 1 o 2
b=§fﬁ:7d“=§m“ B g
1 1
E=hiti =Zln(x4+1)+ztan‘1x2 +c

dx - Let

Y

dx
j A1 -4 3 18 July 2005 A
5

Example 9 Evaluate the following integral

. Zex er
Evauate the integral j<4 T + et 62x> dx 28 April 2009 A

Solution

2x

1—j Sl e d_ifzw d+f d
T \arerr Taqe) T | axer™ 4+ex
Let t=e

2e*
b3 f4 + e2x ik
ex
(Z?)*'“

Example 10

X Ssdt=e*dx

1 1t 1
dt =2-—tan"" =+ c¢; = tan™

1
= 2
1 j4+ﬂ 2 2
2X
Let Wi=l4 ke

12 Il f4-e+e2xdx
111 1 1 x

Izz—fadu=51n|u|+c2= Eln|4+e | + ¢,
Hossam

hane

- du=2e** dx —>%du=ezxdx

2

X

e 1
EErpa] SN (7) +§ln(4 +e?*) +c
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(10) 7.5 Integration Of Inverse Trigonometric Functions (C) P4

1
Example 11 Evaluate the following integral j ﬂ dx 21 March 2007 A
X X' —

Solution

1 X
sz— dx = dx
x VI9x* — 16 x% \/9x* — 16

1
t=x? - | dt=2xdx —>§dt=xdx

X
1_1f 1 dt—lf 1 dt—13 _1(3t>+ _1 . 3x2 N
=3 TR =2 —0 —64sec ) c-8sec 1 c
t |t —a0)
Ex lel12 Evaluate the following integra f ! d 12 July 2000 A
ample valuatle the 1oliowing 1ntegr —ax u
Example 12 g Integ e Vi =4 y
Solution
1
1 X2
=f dx = 3 dx
2 Vasi|4 xZ Vx3 — 4
3 3 1 1
Let t=x2 - dtzzxzdx - —=dt= x2dx
I zf } dt 4 Tt + - i 3+
=— | ————dt = = sec c=—sSec x @
3) tVtz -1 3
. dx
Example 13 Evaluate the following integral f i prr— 29 July 2009 A
e —
Solution
| J‘ dx f e* p
— = X
Yle sl eXve?* —1
Letast.=le” - dt =WesSds
1
I =f— dt = sec’'t +c =sec1(e¥) +¢
tvtz —1
o dx _
Example 14 Evaluate the following integral f 51 28 April 2009 A
Solution
; f dx J‘ dx J‘ 3* 4
e == — X
Vor=a JVem—a J3yzE-ga

1
Let A= T - dt =3* In3 dx - — dt = 3*dx

. In3
-t pghoogee Lot (1) 4 ¢ = Mbcennel™)
- ln3ft\/t2—4 dx = 23 o€ 2 tc= bt 2 T E
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(10) 7.5 Integration Of Inverse Trigonometric Functions (C) P5
Homework

i Evaluate the following integrals ] (sec1 x) 3 \/T October 1996

Evaluate the following integrals j
2 S (csc1 x) xVx2 —

Evauate the following integrals j
3 S (sin71 x) V1 —x2

Evauate the following integrals j
4 e (cos™1 x) V1 — x?
5 Evaluate the integral f 77 Dootix

L
[§) Eva uate the following integrals f T dx July 1997
9] . —
: dx

7 Evaluate the integral f 27 November 2008 A

(cscx)V4 — cos? x
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(10) 7.5 Integration Of Inverse Trigonometric Functions (C) P6
Homework
1
Evaluate the following integral f dx 4 July 1996
‘ § G0 x41—=(Inx)? y ‘
. . COS X
‘ g Evaluate the following integrals f W aihz October 1997‘
1
‘ 10 Evaluate the following integral f M CENTYD)] dx 24 March 2008 A
3%
‘ 11 | Evaluatethefollowing integral f ﬁd’“ 12 July 2000 A
44 e
1 . Zx Bl
12 Evauate the following integral f z 9 29 July 2009 A
= 4x% +1
d
‘ 13 Evaluate the following integrals f :: 5 dx October 1997‘
s XV e
d
14 Evaluate the following integral f 1g & 13 March 2001 A
=% x Vx8 — 4
o 1 10 March 1999
‘ 15 Evaluate the following integrals j Vet —3 dx 11 October 1999‘
1
16 Evaluate the following integral j —— dx 14 March 2002
‘ 10 g integ g
: 10*%
17 | Evaluatethefollowing f 100 781 dx [3 mark] 31 10July 2010‘
— ¢+2
18 | Evauate the following f ”9— V92t dt [3 mark] 31 10 July 2010‘
—t
’ dx <
X . . )
19 Evaluate the following f g d [3pts] 32 Oct. 317, 2010A
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