Integration Formulas (Required for MATH 202)

vo | Type Formula Exercise I Exercise 11
1 | Power (ax +b)™* j (2 - 7x)"dx 1
My = A28 _ ———dXx
Rule J'(ax+b) dx T 4G me-1 I(—8x+45)21
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where u = f (x) 6(x* —x*+7)3
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) i J'cos(8—9x)dx i, jsin35xc035xdx
i, Icos(ax+b)dx:—sin(ax+b)+c )
a ii. jsec (3x + 7)dx ii. jtan48xse028xdx
Simple 2 _
Trig. . I Sec” Xdx = tan x+¢ iv. jcsc2(2—5x)dx iv. jcot3 xcsc* xdx
Function | ; 2 - _
4 iV, jcsc xdx = —cot X+ v J'tan4xsec4xdx L T T
_ _ T x0T x
v. [ tan xsec xdx =secx+c vi. [cotxcse xdx S
. vi. | x® cot x” cs xdx
V|.J'cotxcscxdx:—cscx+c I
Useof | . | X _sintx+c i | ox i | ox
se o . = )Y o
Inverse V1-x? \/25-9x? \V18+8x—x?
Trig.
S | Functions | ii. I dXz =tan x+c ii. jLz ii. j dx >
1+X 100+ 49x l70+7OX+49X
Also, see 9 | il. I —sec’lx+c iii. J-L iii. J'
xy/x2 1 Xv/16x° —81 \/x -18x
Rule: judv:uv—J'vdu i. J-sin‘l xdx i. J-6xe5X *dx
i jxexdx: xe* —e* +c; ii. J'Iog xdx ii. jx7 cos x*dx
[u:x,dv:exdx:du:dx,v:jexdx} ii. [ X In xdx ii. [ x*In(3x° ~11)dx
5 Imeﬁ;“““ ii.jxsinxdx:—xcosx+sinx+c iv.jxtan‘ldx In x?
Parts iii._[lnxdx:xlnx—x+c; v.szzxdx

[u =Inx,dv = dx]

] 1
iv. Icos xe*dx = E(COS xeX

+sin xex)+c

Vi. Ixz sin xdx

vii. Ix3sin x2dx

V. I(xz —2x)cos ™ (x* —3x*)dx
Vi. J' xsec ™" xdx

Vii. J'xtan‘l xdx




i. [tan xdx:—ln|cosx|+c i J'xtan(xz—7)dx i j(5x—1)sec(5x2—2x)dx
More |ji. [cot xdx = In|sin x| +C
6 . cotv/ X
Trig. | . I—J_dx ii. | csc dx
Formulas |iii- | secxdx = In|secx+ tan x| +c \/; (3x—1)2 3x—1
iv.jcscxdx=|n|cscx—cotx|+c iii. jXSECXdX
Use of Trig. Identities in Integration
Trig. Identities Exercises
| cos? x = LT 082X . jsin2(3x+1)dx i jsin45xdx ii. jxsin2(7x2+3)dx
H 2 3 H 2
7. ., 1-cos2x o Iv. jxcos Bx+Ddx . Icos 5xdx Vi. jxcos(?x +3)dx
ii. sinx=—-—"-—(See **) . _ _
vii. J'cos2 3xsin® 3xdx viii. J'x:*smz(x2 +3)dx
iii. sin 2X = 25sin X cos X
i. sin(atb)=sinacosb +cosasinb;ii. cos(a+b)=cosacoshFsinasinb; iii.sinasinb = l[cos(a —b)—cos(a+h)]
g . . 2 Exe
iv. sinacosb = E[sin(a+ b) +sin(a—b)]; v. cosacosb = E[cos(a+ b) +cos(a—b)]
i. [sin5x cos3xdx ii. [cos5xcos3xdx iii. [sin5xsin3xdx
Example: [Completion of Square & Use of Right Triangle]
X—2 2 2 2
| = [ ———dx:x"—2x+10=(x—-1)° +9;Set x—1=3tanu =dx = 3sec” udu.
9 VX2=2x+10 x—1 VO =2 x+ 1)
5 Vx2=2x+10 x—1|
| = [(3tanu-1)secudu = 3secu —In|secu-+tanu|+c = vx* —2x+10 —In 3 "3 ‘+c u
3

Use of Partial Fractions Decomposition of Rational Functions N(X)/D(X) in Integration
[ *Note: If deg (N) > deg (D), first divide N by D. Then find Partial Fractions Decomposition. ]
Here, in (i-iv), we assume that deg (Numerator) < deg (Denominator)

10| Type Method Exercises
i Non- p(x) A B x+11 A B .
Repeated — TNy At 2 = + '
Linear (x—a)(x-b) x—-a x-b X“—-2x-15 x+3 x-5
Factors [Write: p(X)=A(x-b)+B(x-a)] Ans:A=-1 B=2
ii I}f_l’eated p(x) A LB C X 42x+7 A,B_C .
inear = = — .
Factors (x-a)(x-b)°* x-a x-b (X_b)2 O™ XX ()
Ans:A=7, B=-6,C =10
iii Non- p(X) _ Ax+B Cx+D 3x+16 A Bx+C,
Repeated 2 2 " xibxrc x? +dx+g 2.0 x2 42,7
Non- (X*+bx+c)(x“+dx+g) (Xx=2)(x“+7) X+7
Linear Ans:A=2, B=-2C=-1
Factors
- _a)(x? 2 x—a X" +bx+c 2 2 = ;
Linear (x—a)(x“+bx+c) (x“+dx+g) (X2 +x+1)? X% +X+1 (X2 +x+1)>2
Factors Ans:A=4, B=1C=2D=-2




deg (N) NGO N(X)

R(x)

- =Q(X) 4+t x°—4x*-19x-35 _ R(X) |
v > D(x) (x-a)(x—b) (x—a)(x—b) 7 =Q(x)+ 7
deg (D) where R(x) - A B R(x) A B .
(X—a)(X—b) x—a  X-b where Z—Tx _;_‘_E' Ans:Q(x) = x+3;
R(x) = 2x — 35; A=4, B=1,C=2D=-2
ok 1+cot’0=csc?0

Trig. Identities: c0S 20 +sin%0=1;

1+tan 20 =sec?0;




