Calculus Formulae

July 28, 2024
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2. y=VEy =55
3. yzlog(x),y’:%
4. y=1/x,y'=-1/x2

5. y=e*,y" = e*, exponential function yields
itself as the derivative.

6. y=a*,y’ =a*log(a)

7. y=sin(x),y’ =cos(x)

8. y=cos(x),y =—sin(x)

9. y=tan(x),y’ =-sec?(x)

10. y=sec(x),y’ =sec(x)tan(x)
11. y=csc(x),y'=—csc(x)cot(x)
12. y=cot(x),y" =—csc?(x)
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19. Chain Rule For a function y(u) where u is
also a function in x as u(x),

dy_dy du

dx du " dx

3 Integration

Integration by substitution This rule is derived
from the chain rule for differentiation. Since
[f(w)] =f(u)u’, the reverse is also true when you
take the antiderivative. This means that

[ra= [ ruu (M

if u is a function in x.

In other words, if F’ = f,

F(u(x)) +C=If(u)u'dx )

Integration by parts If we need to find [udv,
where u can be easily differentiated, and dv can be
easily integrated, then

fudv:uv—fvdu (3)
OR

[ fe'dx=rfe- [ f'gax
Remember, integrate dv to get the function v.

Problem

f:r, cos(4z) dz

Integrate by parts: [fg' = fg — [f'g,
f x, g'r cos( dx)
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3.1 Integrals
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OR
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I sin(mx)dx = C
f cos(x)dx =sin(x) + C

sin(mx)
m

+C

f cos(mx)dx =

I tan(x)dx =In|sec(x)|+ C

f cot(x)dx =In|sin(x)| + C

I sec(x)dx =In|sec(x) +tan(x)|+ C

f sec(x)dx = ln‘tan(% + %)‘

13.
f csc(x)dx =1Inlesc(x) —cot(x)|+ C
OR
fcsc(x)dx:ln‘tan(%)‘ +C
14.
fsecz(x)dx:tan(x) +C
15.
fcscz(x)dx=—cot(x) +C
16.
f tan2(x)dx = f (sec2(x) - 1)dx =
tan(x)—-x+C
17.
fcotZ(x) =—cot(x)-x+C
18.
f 1 dx =sin"!(x) + C=—cos™ (x)
Tiox
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(2
19.
f x21+ ] dx =tan"!(x) + C=—cot™' (x)
f ﬁdx = %tam‘1 (%) +C
20.

f T‘/%azdx = %sec‘l(%) =
—lcsc‘l(i)
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