Differentiation Formulas

L (f@+g@®) =f@+g® 2. (kf() = kf'(x)

3. (f9) = F0Ig' @) +gCIf () 4. (L) = L0fO S0

5. (Fla®)) = Fe®) g'®) 6. L (") =nx"? 7. L) = a*Ina (a>0)
8. ;—x (e¥) = e* 9, ;—x (e) = Z—Zeu@‘) 10. % (Inx) = %

11. = (sinx) = cosx 12. = (cosx) = —sinx 13. = (tanx) = ——

A Short Table of Indefinite Integrals

I. Basic Functions

1. [x"dx=— x"'4¢ nz -1 5. [sinxdx = —cosx+c¢
n+1

2. f%dx=ln|x|+c 6. [cosxdx =sinx+c

3. fa*dx= —a*+c, a>0 7. ftanx dx = —In|cosx| + ¢
Ina

4. [Inxdx=xInx—x+c¢

Il. Products of e*, cos x, and sin x

1
a?+b?

8. [e™sin(bx)dx = e™[a sin(bx) — b cos(bx)] + ¢

1

9. [e™ cos(bx)dx = e™[acos(bx) + bsin(bx)] + ¢

a2+p?
10. [ sin(ax) sin(bx) dx = ﬁ [a cos(ax) sin(bx) — b sin(ax) cos(bx)]|+c, a#b
11. [ cos(ax) cos(bx) dx = ﬁ [b cos(ax) sin(bx) — a sin(ax) cos(bx)]|+c, a+ b
12. [ sin(ax) cos(bx) dx = # [b sin(ax) sin(bx) + a cos(ax)cos(bx)] +c, a+b

lll. Product of Polynomial p(x) with In x, e*, cos x, sin x

13. [x"Inx dx = —x™"!'Inx — ——x"! 4 ¢ n#-1
n+1 (n+1)2
ax _ 1 ax _ 1 ’ ax
14. [p(x)e™dx = ~p(x)e afp (x)e™*dx

= ip(x)eax - aizp’(x)eax + a%p”(x)eax — e (+ - + -......=>signs alternate)



15. [ p(x)sinax dx

—ip(x) cosax + %fp’(x) cosax dx

1 1o ; R —
—Zp(x) cosax + —p (x) sinax + eyl (x) cos ax
(- ++--++..) (Signs alternate in pairs after first term)

-1 i _ 1y i
16. [ p(x)cosax dx = —p(x) sinax afp (x) sin ax dx

1 . 1 ’ _ i " . .
= ;p(x) sinax + —p (x) cos ax eyl (x) sinax

(++--++--..) (Signs alternate in pairs)

IV. Integer Powers of sin x and cos x

. 1 . _ n-1 . _ . P
17. [sin"xdx = —;smn tx cosx + Tf sin™2x dx when n is positive
1 — . n—-1 —_ , iy
18. [cos™ xdx = =cos" 'xsinx + — [ cos™ *x dx when n is positive
n n
1 -1 cosx m-—2 1
19. dx = —- + — dx when m # 1 and m is positive
fsinmx m-1 sinMm~1x  m-1Y sin™m 2x p
1 1 cosx)—1
20. [——dx = 2In [0 ¢
sinx 2 (cosx)+1
1 1 sinx m-—2 1 . i
21. = —- — | ——=—dx whenm # 1 and m is positive
fcosmx m—-1 cosM 1x m—lfcosm‘zx p
1 1 sinx)+1
22, [——dx =1In &0 |+c
cosx 2 (sinx)—1

23. [ sin™x cos™x dx:

If misodd, let w = cosx. If nisodd, let w = sinx. If both m and n are even and non-negative, convert all to sin x
or all to cos x (using sin?x + cos?x = 1), and use IV-17 or IV-18. If m and n are even and one of them is negative,
convert to whichever function is in the denominator and use 1V-19 or IV-21. If both m and n are even and
negative, the substitution w = cos x converts the integral into a rational function which can be integrated by the
method of partial fractions.

V. Quadratic in the Denominator
1

24. | dx = Zarctan®+c, a#0
x2+a? a a
25. [ 2 dx = ZIn|x? + a?| + Sarctani+c, a#0
x2+a? 2 a a
1 1
2. | raemp @ = s (nlx —al —Ilx —bD +c, a=b
cx+d 1
27 | maam ¢ = S llac + ) Inlx —al = (be + d) Inlx = bl] +¢, a#b

VI. Integrands Involving Va2 + x2,va2 — x2,Vx2 —a?, a >0

ISy
=
|

28. f = arcsing +c

1
29. fxz—iaz dx 1n|x+vx2ia2|+c
2 2 -1 2 2 2 1
30. [Ya?£x?dx = S(xJa*xx?+a® [ o dx) +c

31. [Vx2—a?dx = %(xx/xz—az—a2 f\/lefazdx)—i-c




