
WeekO1:January18 2023

Review

Basic Properties of Derivatives

Addition:dy
=

f(x)+g(x)
=

f(x) +g(x)' =f(x) +g.(x) =d(f(x)+d-9
d

subtraction:dx
=

f(x)-g(x)
=

f(x) - g(x)' =f(x) - g(x) =dxf(x) - dxg
Coefficient: a =cof(x)===c. f(x)

=

= cof(x) =c.dyf(x)
Product:a=f(x).g(X)= ==f(x).g(x)

=

1 =f'(x).g(x) +g(x).f(x) =a(f(x).g(x) +d4g(x) . f(x)
a - f(x)-

Quotient: dx
- g(x) = =1gf(,)

=

1 =f(x).g(x)-g.(x).f(x)
=

af(x).g(x) - ag(x).f(x)
(g(x))2 (g(x))2

Chain: a

=

f(g(x)==f(g(x))
=

=f'(g(x)).g'(x) =dx f(g(x)).dg(x)

Common Derivatives Basic Integrals
Constant: d(k) =0 K is a constant Power:Sxdx =

n'.Xn
+1
+C

7

Power: (x) =nx-- his a constant Trig:Ssin (x) dx
=

- cos(X) +c

Trig.:d(sin(x)) =cos(X) SCOS(X) dx =sin (x) +c
d(c0s(x)) =- sin(x) Ssec" (x) dx =tan(x) +c

dy(tan(x)) =sec(x) SCSc" (x)dX =- cot(x) +c

d(cs((X))
=
-csC(x)cot(X) ScSc(x)cot(x) dx=-csc(x) +c

d(sec(x)) =sec(x) tan(x) Ssec(x) tan(x) dx =sec(x) +c
dj(cot(x)) = -cs((x)

Derivative ofExponential 'Logarithmic functions

Logarithmic Properties Exponential Rules

Product:In(ab) =In(a)+ (n(b) Product:a".am =antm
am

Quotient:In (g) =(n (a) - (n(b) Quotient:an =an-m

Power:In(a") =n.(n(a) Power:an.b =(ab)"

Logof 1:In (1)
=0 an =(8)4

In ofe: (n(e) =1

others:Inlex) =X.(n(e) =x

eln(x) =x

Derivatives Anti-derivative

Exponential:a(bx) =bX. (n(b) Exponential:(bdx =in(b).b +c

d
dX (e") =eX. (n(e) =ex Sedx =inie). ex+c=

a
++c

I

Logarithmic: a(logb(x)=x(n(b> Logarithmic:Sxin(b) dx =logb(x) +c
dq((n(x)) =xin(e) == I dx =(n(x) +c



Exercises

1. Find the following derivatives: f(x)

d d-
I

(a) dx(X'+an(x)) (b) dx(32xz- 5x +3
mnom g(x)

(x3)' .tan(x) +(tan(x)).x productrule f 'g+gf (2x?- 5x +3)"
n- 1

3x3tan(X) +sec(x).x3 power rule nX ((2x35x+3("3)'. (2x3- 5x73) chainrule fig(x)).g'(x)
3x3 +an(X)+xsec(x) 5(2x2- 5x+5

-

2/3.(4x - 5) power rule nxn-1
4x-5

332x-5x+3'

2. Find the equation ofthe line tangentto the curve XCOSI+zy) =2y-8 atthe point10,2).

f

Equation of the TangentLine 40Hzy) =2y) -8 y
-2=c0s(5)(X - 0)

· the derivative is the slope of f'(x).g(n(y)) +(g')h(y)).h'(y)).f(x) y-2
=8cos(5) X

the tangentline I COS(1+2y) - Sin(1+2y).2y'.x =4yy 1cos(5) X +2
· point-slope linear form COS(1+2X) =4yy+2xsin(1+2y). y'

y-yo
=m(x- Xo COS(1+2y) =y'(4y +2xsin(1 +2y))

COS(1 +2y)
y=4y+2xsin(1+2y)

ImplicitDifferentation
(0S(1+2(2))

· take derivative of x terms normally (0,2):y =4(2) +2(0)sin (1+2(2)
cos(s)

· multiplybyy'when taking the =8+0

derivative of y with respectto =Ecos(5)

3. Find a formula for thefunctionf(x) ifits slope is given byxsin(x+) and the graph off(x) passes through
the point (1,2).

! We can notassume f(x) is linear f(x)=Sxsin (x3+1) dx U-substitution

so we use initial value rather than u=x-+1du=2xdX · identifyu and its derivative du

point-slope linear form! Edu=xdx · simplyto receive directsubstitution

=f sin(u).E du · solve for new bounds byplugging in
Initial Value Problem = ESsin(u) du the original bounds into the n-equation
· f(x) =ff'(x)dx = E)- cos(u)) +c
· solve for a using =

- ECOS(u) +c

initial value = - Ecos(X+1) +c f(x)=- Ecos(X" +1) +Ecos(5) +2

2 =f(x) = - Ecos(5) +c
2 +cos(5) =c

4. Evaluate Sox+5dx
Si(x"+6x +5)Y3(xz +2)dx =3(πzu"2jY

U-substitution u=x" +6x +5 522,yi3 ()· identifyu and its derivative du du=13x3 +6)dx jo"
=15 -55

· simplyto receive directsubstitution Edu =(x+2)dx =5(z(π - 1)]

· solve for new bounds byplugging in =S u
- 1/2.5du = 5(2/25 - 5C]

the original bounds into the n-equation -3Ssu-1.e17;
= 5(255 -5)


