TNt Pt Q= “al

e Qv Jow S

Method 2: Substitute u = V/z* + 1 instead.

2zdz _ [ 3uldu Let u +1,
VZ+1 u W=+ 1,3 de = 2de
= 3/u du
IS
= 3‘? +C Integrate
- 3( 2 2/3 2 13
=50+ 13+ C Replace u by (2 + 1)

Example: The Integrals of sin®x and cos2x

(a) fsinzxdx =f7' - ;Dszrd‘ wiatz = 1 ‘:"’:‘

=3 (1 = cos 2x) dx
_ 1. _ 1sin2x _ X _sin2x
"2%T77 tCTzTd e
b fwszx‘bf:fl+§0§2xdr=%+sir:12x+c col x |u‘...:. s

DEFINITION: If u is a differentiable function that is never zero, f %,;,, =Inlu| +C.
Ingeneral [ /') .
[f(x) de = In | f(x)] + C

EXAMPLE
2 -1 .
2x du u=x*=5 du=2udx,
o xz_sdx_[s Inlul} s u(0) = =5, w(2) = -1
=In|=1]=In|=5] =Inl =In5 = =In5
The In f X X X

sinx " cosx > Oon(—w/2, w/2),
1- /tanxdr /cosx‘i‘ / du = —sinx ds

= =In|u| + C = —In|cosx| + C

—L _ic=m |secx| + C. Reciprocal Rule
|r:osx\
o cosxdy _ du u = sinx,
2- f“""‘"'-"— simx | du = cosx dx

=In|u| + C=In|sinx| + C= —In|escx| + C.

B (secx + tanx) sec’ x + secxtanx
3- jsacxdx—/secx (mI+Mx)dr j ~x T ox &

/"" infu| + € = In|secx + tanx| + € R 4 s

du = (sccxtanx + sec” x) dx

(escx + cotx) esc’x + cscxcotx
4- [CWXd'( /csc.r (cscx + cmr)'# cscx + cotx dx
u=cscx + cotx
du = (=ecsc x cot x = csc” x)dx

—du
u

% sgrals of the t t, cot t, secant, and t functi

= 7l|||u| +C= 7ln||:scx + cotxl +C

In[sec x + tanx| + C

tan xdx = In[sec x| + C jsccxdx
s
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EXAMPLE :
n2 3 In§ 1 u = 3x, llthr =dx, u(0)=0,
o = o= E i
(ﬂ) 0 e 0 e 3 du u(ln2) =32 =In2 In8

1 In8
-4 u
3£ e" du

N l “]Inﬂ
3l
w2 ) w/2
(b) f e cosx dy = e""‘] Antiderivative from Example 2¢
0 0
=el—el=¢—1
The integral of a*
fa"du -l + C.
Ina
12

EXAMPLE :

@ L3 = 3m3
® L3 = 30 3) L (=x) = ~37In3
d sinx . qsinx d . = 3sinx
(©) EJ =3 (JnJ)E(sm.\') = 3""%(In3)cosx

(d)f2’dx=l+c

In2
2l|
i x - " o —
(e)/Z cos x dx f’ldu In2+C
_zlinx
“m2tC
Example :
d .1 d _ 3
@ grlogo(r + 1) = (= gy -Br + 1) WG T
logs x 1 !
(h)/ ?m:m]%dx D
:ﬁ‘/udu u Inx, du = —dx
_ 1 u? 1 (nx)?* _ (Inx)
Th2z T mr 2 T am TC

Ation Formulas
?/ — M _ i (%) +C o (valid foru® < a?)
5 i
_ %ta.n_] (%) +C (Valid for all z)

= %sec_ll%l +C  (Valid for |u| > a > 0)
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s ~ 1 (nx)* ~ (Inx)
"2z T w2 2 ¢ Tme

+C
Integration Formulas

1. /% = sin”! (%) +C (Valid for u® < a?)
2 f du %t}m—] (%) +C (Valid for all u)

a’ + u?

3 [ —f Lo |+ (validfor |u] > a>0)
wWiri—at “ 4

EXAMPLE
V32 d

e _ si,,-rx]\/sﬂ - gin™! (ﬁ) — sin” (ﬁ) _m_m_m
Viz V1 =2 V272 2 374 12
dx 1 du
o [t tf
V3i—a? 2 Vet -
= %sin—I (%) +C

= %sin‘I (%) +C

(a)

(=]

dx - dufu
) f\/ez"—ﬁf Viu? - a2
=f#
uVu® — a*
1

- bt 0

_ ﬁm-' (\2) +C

Example :
fe, f‘—e_: - _/e:rixl Multiply by (e*/e") = 1
_ du Letu = e, u’ = &
W+ 1 du = ¢ dx
=tan'u + C Integrate with respect to u
= lan"(f‘) +C Replace u by &'
Example
dx dx
a —— b S ———
()fv4x—x2 ()]4x2+4x+2
Solution

(a) we first rewrite 4x — x? by completing the square:

dr—x?=—(x?—dx) = —(xP—dx +4) + 4 =4 — (x — 2"

dx :f dx
?/ 4x — x? V4 —(x = 2)7
D

_ du L
fﬁ - (1) + €




