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(20) 8.2 Trigonometric integrals(B)
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(20) 8.2 Trigonometric integral (B) P2
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(20) 8.2 Trigonometric integral (B) P3

4
A . SeCc X
Exam[)le ] Evaluate the following integral f SN g dx 1 May 1994
— Sece x
Solution
sect x sec? x (1 + tan? x)
=f—d =f———— vsec?x dx = | ——— = -sec?x dx
1—sec?x 1 —sec?x —tan? x
Let u =tanx du = sec®x dx
1+u
I:—J- = du=—fu‘2+1 du=ul—u+c=cotx—tanx+c
6
Examgle 2 Evaluate the following integral ﬂdx 26 July 2007
Vtan2 x
Solution
sec® x sect x 2 g f(l + tan? x)? 2, g
s— usec’x di=lli=—————=| ¥sec? x dx
Vtan? x tan3 x tan3 x
Let u=tanx - du = sec®x dx
(1 +u?)? 1+ 2u?+u* 2 4 10
Izj——z——duzf—z duzf(u 3 +2u3+u3)du
3 u3
i 6 7 3 13 1 6 7 3 13

=3u3+-u3+—u3 +c=3tan3x+-tan3x +—tan3 x + ¢
7 13 7 13

Secx

Exam le 3 Evaluate the following integral —dx 44 July 2007
D & IeE R O y
Solution
secx ! secx 2 secx p secx |
xil= —_—_—ax = X = X
vsin 2x V2sinx cosx % V2sinx cosx cosx |2sinxcosx
1 \J cos? x
f sec? x 4 1 [ sec’x <

= X = — X

\/Z_sinx_cosx V2 ) Vtanx

COSX COSX
Let u=tanx — du =sec’x dx

ff_ du——z 2V + ¢ =2V + ¢ = V2tanx + ¢

-3
Example 4 Evaluate the following integral tan® x sec2 x dx 30 July 2003
LXampl

Solution
a3 -5 -5
I = ftan3xsec7xdx = J-tanzxseCTx- secxtanx dx = | (sec?x —1)secz x - secxtanx dx
Leti-au,= tanx du = secxtanx dx
-5 -1 -5 2 L3
w?>—-1)uz duzfuz —uz du—2u2+3 uz +c¢

1 2 =3
=Zsec2x+§ sec2 x+c

HOSSAM GHANEM 65168855 ale sl




(20) 8.2 Trigonometric integral (B) P4

2
LS x e*
Exam[)le 5 Evaluate the following integral f —~dx 40 May 2006
1+ cos(ex )
Solution
2 2 1 2
e* du = 2xe* dx Eduzxex dx
f = 1[ 1 oy 1 1——cosu g
1+cos(e _2 T+cosu "~ 2 (14 cosu)(1 —cosu) it
_1f1—cosu _1fl—cosud 1f 1 cosu q _1f ) ) d
2) 1—cos?u 2 sin? u v 2 ) sin2u  sin?u u—2 SCTU ZREEL L U G
——1 otu+— cscu+c = lcsce"2 - 1 cote*’ + ¢
2 2 AP 2

A 1 —sin2x
Example 6 Evaluate the following integral J — ool ¢

1 + sin 2x
Solution
I_jl—siand (1—sin2x) (1 —sin2x) jl—Zsin2x+sin22xd
P ST T i T (1 + sin 2x) (1 — sin Zx) 1 — sin? 2x i

J‘ 1 — 2sin 2x + sin? 2x

5 dx = f(sec2 2x — 2 sec2xtan 2x + tan® 2x) dx
Cos* 2x

= f(secz 2x — 2sec2xtan2x + sec?2x — 1) dx = I(Z sec? 2x — 1 — 2 sec2x tan 2x) dx

=tan2x —x —sec2x +c¢

Example 7 Evaluate the following integral f \/m he
1+ cosx

Solution

1—cosx V1 —cosx +1—cosx V(1 = cosx)(1 — cos x)
1+ cosx V1+cosx +1—cosx V(1 + cosx)(1 — cos x)
J‘,/(l—cosx)2 1—cosx 4 J‘l—cosx
p o= x: ————————
V1 —cos? x \/sm2

= In|cscx — cotx| — In|sinx| + ¢

dy = f(cscx — cotx) dx

Example 8 Evaluate the following integral j V1 +sinxdx 9 May 1997
Solution
V1+sinx 1 -—sinx V1 —sin? x CcoS x
I=f\/1+sinxdx=j . dx = | ——— dx = | —— dx
1 V1 —sinx V1 —sinx \J1 —sinx
Let u=1-—sinx du = —cosx dx —du = cosx dx

I—f—du—Z\/— F == Zha B I ¢
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(20) 8.2 Trigonometric integral (B) P5
0l csct x
Example9 Evaluate thefollowing integral dx 40 May 2006
Veotx
Solution
esct X csc? x i jl + cot?x / (5
,_ *CSC™ X ax = —— " CSC™" X ax
cotx COt% X Cot% X
il (Sheoit X du = —csc?x dx
A uf sl |13 14 2 Ml B
Iz_f 1 du:—j(uZ +u2> du=—2u2—§u5+c=2cot2x—§cot2x+c
uz
Example 10 Evauate thefollowing integral f cot3 x cscd x dx 27 Dec. 2002

Solution

fj2 jcot3x csc x dx =fcot2x csc?x cotxcscx dx = j(csczx— 1) csc?x -cotxcscx dx

Let u=cscx du = —cscxcotx dx
1 1 1 1
—f(uz—u) u? —f(u4—u2) du= —=u’+-ud+c==csc3x— = csc®x +c¢
5 3 3 5
X COS X
Examgle 11 Evaluate thefollowing integral j 3 dx 40 May 2006
sin
Solution
COS X
u=x dv = ——dx
sin3 x
COS X
du = dx vzf oo
sin3 x
COS X
U:f i =fcotx csc? x dx
sin3 x
Let ¢ = cotx dt = —csc?x dx
-1 |
_ — 4.2 L
v = ]u du > u-+c > cotx +c¢
Il=uv— | vdu
ol =2 t+1f tx dx = — xcotx + = Insinx +
w1 =—-xcotx +5 | cotx dx = —- xcotx + 7 Insinx +¢
. In(tan x)
Example 12 Evauate thefollowing integral " dx
SIn X COS X
Solution
1 cos x | 1
t = In(tan x) - dt = sec’x dx = ——  ——— dx =———— dx
] ) tanx sinx cos?x sin x cos x
Res ft dtlE §t2+c=§[ln(tanx)]+c
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(20) 8.2 Trigonometric integral (B) P6
Homework
=02 (a2
=E Evaluate theintegral j i AL
— COS“ X
4
2 Evaluate the integral j (Secx) dx 43 May 2007
- tan x
sec* x
Evaluate the integra dx 35 December 2004 A
3 . Vtan x
.5
4 Evauate theintegral f S Yk
= cos’ x
sect x
5 Evaluate theintegral f 5 dx 10 August 1997
B (cotx)2
Se Rty
3) Evaluate theintegral dx
= Vtan? x
Y Evaluate theintegral f tan3 x sec3 x dx 31 December 2003
8 Evaluate theintegral ftan 2 sec2 2x dx 17 July 1999
e Evaluate theintegral j
- - COSX
10 Evaluate the integral j 20 April 2000
- — sin X
14+
11 Evaluate the integral f Smx
= 1-— smx
12 Evaluate the integral j /1 il Smx
= 1+ smx
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(20) 8.2 Trigonometric integral (B) P7

Homework

13 Evauate theintegral j V1 + sinx dx
14 Evaluate the integral f Veotx csc® x dx

15 Evaluate the integral csg X d 28 May 2003

e
= Vcotx
16 Evaluate the integral j cot? x csc* x dx 25 December 2001
-3

= Evaluate the integral j cot? x csc2 x dx 36 June 2005
18 Evaluate j(cos32 x sin3% x — cos3? x sin3? x) dx

19 | Evauatethe following integral : (3% points) J Vtanxsec*x dx 50 Dec. 15, 2009

() Verify that [2 marks]
1
jsec3 6 db = E[sec@tan@ + In|sec 6 + tan6|] + C.
20 | (b) Usethe substitution x = tan* 6 to evaluate the integral 52 July 24, 2010
: [3 marks]
k
el ]|
x +/x
. tan3 x

21 | Evaluatethefollowing integral dx 54 12/05/2011
= Vsecx

2=2 Evaluate the following integral f (sinx) *Vtanx dx 39 June4, 2011

1 .
23 | Evaluate the following f SR dx (21/,points) 56 11 December 2011
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