Derivatives

Derivative Rules Examples using the derivative rules
Assume c and n are constant, real numbers.
1. Power Rule 1. i(XS) =3x?
d dx
_(Xn ) _ an—l
dx
2. Derivative of a Constant Multiple 5 i(sz) _ SE(XZ) 5. 9% —10x
i[cf (x)] = cf"(x) S ax
dx d
3. —(5)=0
3. Derivative of a Constant dx
d
—(c)=0
dx(c)
B _ o 4. i(2x+4x2):—(2x)+—(4x2):2+8x
4. Addition/Subtraction of Derivatives dx X X
&(f(X)+9(X))= f'(x)+9'(x)
d X X
5. Derivative of exponential functions 5. &(4 ) = (In 4)4
%(ax)z(ln a)a"
6. Product Rule 6. i(2eX (\/; +5x)) = 2¢" (\/; + 5x)+ 2¢" (1 x* +5)
d , , "
&(f(X)-g(X))= f'(x)g(x)+ f(x)g'(x)
7. Quotient Rule d ( 5x j 5(2-3")-5x(2(In3)3")
7. — =
i(f(x)jz F'(x)g(x) — f(x)g'(x) dx\ 2-3" (2.3
dx{ g(x) [0
8. Chain Rule q , ]
d , , 8. —(x*+3x) =7(x*+3x) -(2x+3
9 (900)= 1'(909)-9'0) a3 =703 (2x3)




Derivatives Continued

Derivatives Rules for Special Functions Examples using the derivative rules.
Assume k is a constant.
. d, .
1. &(sm X) = COS X 1. &(sm(ZX)):Zcos(Zx)
2. i(cos X)=—sinx 2. i(cos(3x))=—3sin(3x)
dx dx
3. i(tan X) = sec’ X 3. d (2 tan (3x)) = 6sec’(3x)
dx dx
4. i(sec X) = sec x tan X 4. i(sec(Zx)) = 2sec(2x)tan(2x)
dx dx
5. i(cotx)=—csc2 X 5. i(cot(4x))=—4c3(:2(4x)
dx dx
6. i(csc X) = —csc xcot X 6. i(csc(3x)) =—3csc(3x)cot(3x)
dx dx
i kx\ _ kx i -3X\ _ _9n-3X
7. dx(e )—ke 7. dx(e )— 3e
d 1 d 2
8. &(In X)—; 8. &(ZM X)—;
d d 4
9. &(arctan X):1+x2 9. &(4arctan X):1+x2
d . d .
10. —(arcsinx) = 10. —(2arcsinx) =
dx 1—x? dx 1-x?2




Differentiate.

1. g(x)=x° +i2
X

4. f(t)=6t"

_4t+5
2-3t

7.y
10. f(x):(l— x’l)f1
13. y:tan(Jl—_x)

16. f(x)=3"

5e2X

19, f(X) =

Practice Problems

2. f(x)=(16x)’

5. f(x)=(x*+x+1)(x* +2)
8. y=sin’x

1
11. y = XX +——
y x2/x

14. y = arctan(2x)

17. y =sin(cos x)

-2

20. y=(Inx)

3. f(t):ﬁ-it

N
6. y=2e"
9. y =cos(3x* +5)

12. y =3e* (X° +2x)

15. y =In(x* +2)

18. y =sec(X’)

21. y = arcsin(4x)



Antiderivatives

Antiderivative Rules Examples using the antiderivative rules.
Assume that k is a constant.

1. Ik dx =kx+C 1. Iﬂzdx=ﬂ2x+c
n+1 6
2. Ix”dx= X +C, n#-1 2. J'xsdx=X—+C
n+1 6

w
w

% dx=tnjx|+C  [2 dx=2In|x|+C
X X

H

. jexdx:eX+C

=

. J?exdx =7¢"+C

(5]
(9]

.Icosxdx=sinx+C .IBcosxdx=35inx+C

(22}
()}

.Isinxdx=—cosx+C .J'4sinxdx:—4cosx+C

dx =arctan x+C dx =2arctanx+C

'-[1+x2 J.1+x2

~N

N

dx =arcsin x+C

(o]

i

dx =arcsinx+C 8. j

1-x* 1-x?

Properties of Antiderivatives: Sums and Constant Multiples
In indefinite integral notation,

1. '[[f (x)ig(x)]dx=J' f (x)de_rJ'g(x)dx

An antiderivative of the sum (or difference) of two functions is the sum (or difference) of their antiderivatives.

2. Icf (x)dx:cj f (x)dx

An antiderivative of a constant times a function is the constant time an antiderivative of the function.




Find an antiderivative

Find the indefinite integrals.

10. I(BeX +2sin x)dx

13. J(m +%) dt

16. J.(3cosx—7sin x) dx

Evaluate the definite integrals.

19. JS'(X2 +4x+3) dx

0
1
22. jsin X dx
0
-1

25. ft% dt

-3

Practice Problems

11. I 7e*dx

14. fX—Jrldx
X

J (5 rmns
17. —+sinx |dx
X

/4
20. _[ cos X dx
0

r1
23. J—dt
{
1

3
26. J' x%dx
0

12. [(2+cost) dt

15. J(\/F—é] dx
1s. HXZ +XX+1J dx

21. J2'4exdx
0



