
d 2.dx 

Put -t 2x ez = lt 

clt 

dt a)7 

(te- f1ee) 
te-e)4c 

(t-1)+c 

(-1)+ 
2 

2 

) 1 d 

-3 dr xe-3 (224 
2 

dx 
2 

3 3 (2e d 
(e -

-e+3xe 



BecSx dx=8ecx.Becx dr 

Becr tanx -
Secx fanx tanr dx 

Secxtanpx- secxtanndx.

Secxtanx -(8ecx-BeCX)d 

8ecxanr
&ecxd +8eCx d 

Secxtanx 2 + loa secI +te0 

21 Sectanx loz (5ec. 4 inx) 
SeCx4 fapx 

24 

1 

IGz dx. lo x dx 

lega (x) dx 
x logr E lo-z 

Bi2 dx 
-

Pat snr: t_ )X= sjmt 
clX = dt 

V-X 

1 sint) t_ dt 



tt0st)- (1(-st4t 
tcest+Amt 

Bin'x (Las sinx+ Bin(an'z) +C 

Sin xtos (zin)4 X+ 

1e(inx (oSx)dx 
e sinn 

e lagx) dx 

+ gxl dx e)ogx 

e+inx dx. 

142bin cos2) dr 
2 C0/2 

secz + tan dx 

fa) 
etan X . 



Ex.6. Evaluale -) 
(1+2 

Soln.Let the given integral be . 

el(1 +x) - 2x) 
(1 +x2)2 

(PU. 60A: R.U. 92H] 

Then dx 

Je 2x d 
(1+2)2x 

2x 1 
Let fx) so that fo)=- 

1+x2 (1 +x2)2 

Therefore =Je'fix) +f'w)}dk = e'f) 

e 

1+x2 

1 1 dx. Ex.7. EnaluateJ \logx (log x) 
[B.U. 57A: R.U. 65S; Bhag. 63S; M.u. 77A] 

Soln. Let the given integral be I. 

Put log x =y So that x = e and therefore dx = e dy. 

Then 

Let fiy)=so that f "y) =- 

Therefore I=J estfu)+f"u)dy 

efu)- 
eog x 

after making the substitution y = log * 
log x 

X 

log x 



m tan" 
Ex.3. Evaluate (1+ , 

PG. 518, 528, 79A: B.. 53A, 628; Bhag. 658,66 

Soln. Let/= J 
We put tanlx - 0 so that r = tan 0 and therefore 

dr - sec20 d0. 

mosec20 de emogec20d0 
sec0 (1 tan2o? 

-em e-Jemtcos'od0 
sec20 

-em,+ cos 28 
2 

em(1+cos 20)d9 

em edo+e cos 20 de 

1 
2 m 2 m2+4 

(m cos 20 +2 sin 20) 

em 1 e 
2 4+m2 

1 tan0 2 tan +2 
2m 1+ tan20 1+ tan26 

em ene

2 2x m 
2m 4 +m21+2 1+2 

6 en tan'x 1 em tan"x m(1 -x2) + 4x 

2m 2 4+mn 1 +2 
=etnx 1m(1 -x2)+ 4x 

m 4+m2 1+2 

EXAMPLE 3 sasst 

Evaluate 

1. (i)x cos x dx i)Jx sin 3x dx 
(i acosx d (iv)x sin x cos x dr 



(v)x sin x sin 2x dr (vi) x cos 2x cor 3x dr 

(vi) x sinx dr (vii) x cosx d 

(ix) x sin'x dr ()x2sin?x d 

(i) frcosxd (i) Jx sin?x cos?x dx 

2 fed (i) Jx log xd 

(iv) xlog xdr 

3. 2 x d (PU. 65A] 

4.xsec2x dx B.U. 684) 

5 +COS X M.U. 68A] 

6. cosecx dr 

7. ()Je sin x dr (i) Je cos xdr 

Gii)e sinx cos x de (iv) e-2 sin 2xdx 

e sinx dr (v)Je cos2x dr 

(vii)e sin x sin 2x dr (vii)2 sinx dr 
x) Cos e r (ix)esinsin 2x dx 

cosx 
(i) d esr

Bhag. 65A]

em tanx 

8 PI. 46A] 

9. Ifu =Je" sin bx dx, u =J ea" cos bx dx, prove that 

) tan1tan bx 
u 

[PU. 68S; B.U. 60A, 62A; R.U. 69A; Bhag. 63] 

(i) (a2 + b2yu2 + u) = e2ax 

Soln. From the formula, 

D =] e sin bx dr 

1 e sin bx - tan ..(1) 
Va2+b2 



and 
u-e"cos hx de 

e cos | bx - tan-1 
Va +b2 

On division,= tanbr tan a 

tan bx -tan 

tan-1+tan br 
u a 

Squaring (1) and (2) and adding we get (i).] 

0.tanlx dr (PU. 23A; M.u. 698 
1. log (+ a}dr PU. 538 

12 bgtx+ a7id B.. 64A: R.U. 63A 
13.tan 

(1+ x23/2 PU. 488 

14.tan 
(1 +2)3/2 PU. 375, 46S; M.U. 70s 

15.an dx 
1+x2 

16.x2 sinx de RU. 30A; M.u. 784| 
17. Je(1+ tan x)sec x dr PI. 51A 

18.e (sinx+ cos x)sec?x dx 19.J e"(tan x - log cos xjdx 
20. Jxe sin?x de 

(R.U. 62A 
tint: e- cos 2x 

2 

-5xed -|xe" cos 2xdr =h -
But x (e cos 2xdx 

-ecos 2xdk -1 tje cos 2x dr)-k. 
Now substituteJ e cos 2x dx = cos(2x tan'2) V5 



M.U. 68A 21. Jxe" sin x dr 

22. J log x sin'x dr 

23. logsin d 
The given integral = J (log a - log x)sin 'x dr 

(PU. 59A 

log a sin'x d - J log x sinlx dx 

Then put sin'* = 0.] 

xdx 
(x sin x + cos x) 

PU. 55H, 56H; M.U. 63H; R.U. 72A; PU. 66A, 77A; M.U. 78A; B.U. 93HI 

Soln.: Out starting point is the differentiation of 

X sin x+ COS X 

Since x sin x + CoS X 
(x sin x + coS X} (d.c. of 1)- 1 d.c. (* sin x + cos x) 

x sin x + cos x)< 

(x sin x + CoS x) x 0- (x cos x + sin x - sin x 

(x sin x + cOS x)< 

-X COS X 

x sin x + coS x) 

X COS X 
r = -

x sin x + COS X (x sin x + COS x) 

xdx Now x sin x + cos x 
x COS Xx 

COS X (x sin x + cos x) 

which by using integration by psrts, ta king as the first function, 

COS X X sin x +COS Xx 

-a.c. of dx 
x sin x + CoS x 

COSX +Xsinx 
dx 

xsinx + cosx 
X 

cosx cosx(xsinx + cosx) 



sec2 x dx 
cOS X(X sin x + cos x) 

+tan x 
COs x (x sin x t cos x) 

sin x 
COS X cos x(x sin x + cos x) 
x sinx + sin x cos X - X 

cos x(x sin x + cos X) 

sin x cos X - x(1 - sin-x) sin X cosX-x Cosx 
cos x(x sin x + coS x) 

cos x(x sin x + CoS X) 

sin x-X COS X 
X sin x + COS X 

xdx 25 
(x cos x - sin x)< [PU. 57H 

26. J cosecix log (cos x + Ycos 2x d (PU. 46H: M.U. 65H| 
Hint: Put cot x = z, .. tan x =and hence cos X =7 

and cos 2x =2 cos? x- 1 = 

z+1 
Now integrate by parts, taking log (cosx+ Vcos 2x) as the first function and cosec x as the second. 

ANSWERS 

1. (i) x sin x + cos x ()sin 3x X COS 3xx

3 

(n)xsin x +2x cos x - 2 sin x iv)- CoS 2x Sin 2x 
8 4 

COs 3x (x sin x-Xsin 3x +COS X 3 9 

(vi)Sn x, cos 5x 
5 -+X sin X +X COS x 25 

(vi) cos 2x-x sin 2x 

1 (vii)3x sin x + cos x)+x sin 3x+cos 3x 



(ix) 3(sin x -x cos x) +x cos 3x sin 3x 
1 3sin 2x xcos 2x sin 2x 3 2 2 4 

sin 2x o) xsin 2x cos 2 (i) 2 2 

cos 4x 

2 8 

i2 log x- 2. 

Glog x 6279 log x- 1) 

3. 2 (x log 2-1)log 2) 4. x tan x +log cos X 

X 5. x tan+ 2 log cos cosec x Ccot x 2 

. )5e(sin x -cos x) e(sin x + cos x) 

)0(sin 2x -2 cos 2x) (iv)-e2x(sin 2x+ cos 2x) 
4 

( -10(cos 2x +2 sin 2x) 

( 10ef(cos 2x +2 sin 2x) 

vi)lcos x + sin x)cos 3x+3 sin 3x)] 

(vii) 2*(log 2 sin x - cos x{1 + (log 2)) 

(x) 2 (sin x - 1)esin * 

( sin 2x cos 2x) 

( sin 3x- cos 3x)+sin x -3 cos x) 

8. m cos tanx - tan -1| 
em tanx 

1+ m2 m 

10. x tanx -log (1 +x) 

11. x log (x2 +a2) - 2x + 2a tan-1 
a 

12. x log (x+ Vx2 + a2)- Va2 +x? 



13. 0 sin 0 + cos 0 where tan 8= X 

zan tanx 

5 x tan-x - log (1 +a2)-an ") 
2 

n -k+V-_(1-232 17.esec X 18.e secx 16. 9 3 
19. log cos x 

20. t-1)e -xe cos (2x tan 2)- cos(2x - tana 

21.esink-+xe cos x - sin- 

2.-x sinlx - V1 -log-1-+ cos l 

23. x sinlx+V1-log+1-2 -cos h1 

sin x- x cos 24. 
X sin x + coS X 

x sin x t+ COS X 

25. 
X COS X- sin x 

26. -cot x log (cos x* Vcos 2x) + cosec xVcos 2x - cot X - x. 
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