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The Derivative of a Function

Basic Derivatives of Functions

Questions
1) Find the first derivative:
s b et o h(ex
. 1 (9-55
1 > ‘ y:i
d y=? e. f(x)=vXx N
g. y:4x1°+1 h.  y=x+Xx2 i y=4x"+8X-5
X
2 4
j. y(x)zg—ex k. y=~/2x%+2ex . y(t)=;+t
2) Find the first derivative:
o y=(+3)(x-1) b. y=(4x+10)(vx-1)
4x+10
c. y=(x-1)(x-1)(x-2) d. =y
x* +4x-1 ; _ex+l
= Vs e
5
g. y:(4x+10)3 h. Y=(X2+1)
i.oy= (x2+x+1)3 J- )’=(2X+1)3(4X—5)4
(2x+3)’ | 1

k' y= (X—5)3 ' y:m

‘ For more information and all the solutions, please go to www.proprep.com
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Answer Key
1) a. f'(x)=0 b. g'(x)=0 c. h'(x)=4x
' —2 ' 1 , 1
d.y(x):? e. f (x)=m f.z(x):—ﬁ
l _ ’ _ 2
¢ y’(x)=40x9—% h Y (x)=1+2x - Y'(x) =8x+24x
L 2 Y e 41
Y (X)=-—-e k. y'(x)=2V2x+2e 1.y (t)_—t—2+W
2) a. y’(x):3x2—2x+3 b. y’(x):6\/;_4+¥
2(2x* +10x-5)
c. y'(x)=3x*-8x+5 d. y'(x)=——; .
x* (x—1)
2(x*-35-5) 2
ey (X)=—r—7— f.y'(x)=
Y (x) (3—2x)2 ' (x) (ex—l)2
g y'(x)=12(4x+10)’ h. y’(x)=10x(x2+1)4

i y'(X) :[3x+gj\/x2 +X+1 j. y'(x) :14(2x+1)2 (4x—5)3(2x—1)

3
2X+3) (2x—49 4
k. yl(X):( ) ( ; ) . y'()():——i
(x-5) 3(4x+1)3
’ For more information and all the solutions, please go to www.proprep.com
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Derivative of Exponents and Logarithmic Functions

Questions

1) Find the first derivative:

a. y=¢
e
d. y:XZ—X
_eZX_X
g Y= e4+x
|
o e¥ +1

b. y=4e" +2x° c. y=e"(x"+x+4)
e. y=e""4+e* f.y=e™(x+1)
& . B ™
h.y=e i.y=
y y 2
2 e_x2
k y_3ex +1+1 I y: "

2) Find the first derivative and second derivatives:

_Inx

X

In x
b. y=|n2x+|i c. y=e2xln(x2+4) d. y=—
nx

For more information and all the solutions, please go to www.proprep.com
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Answer Key
1) a. y'(x)=e" b. y'(x)=4e*+6x’
e*(x*—3x+1
c. y'(x):ex(x2+3x+5) d. y’(x):(—z)
(X =x)
e. Y'(x)=4e"" +2e* f.y'(x)=—xe”
4 2 e&
Y (X)=e" o1 h. y'(x)=
g y'(x)=e""(x+e”-1) y'(x) T
o, e”x(ﬂ'x—(27z'+1)) o, _g™
i y'(x)= i Y(x)=
(x) (x-2)° (x) (e4x+1)\/e4x+1

26X x e ¥ (Zx2 +1)

k. y’(x):ﬁ Ly'(x)= 2
343/(ex +1)

1-In(x 2In(x)—-3
) 5y (0= Ly - )
X X
, 2In*(x)-1 2In*(x)+2In*(x)+In(x)+2
oY =S Y 21 (1)
2e2x(4x3—x2+2(x2+4)2 In(x2+4)+16x+4)
. ! — 2X 2 4 X , " —
c. y'(x)=2e (In(x + )+x2+4) y"(x) (x2+4)2
()1(_ In(x)) e (—x2 In(x)—2x—1)
4.y () =2 —— (0= :
€ X
’ For more information and all the solutions, please go to www.proprep.com
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Trigonometric Derivatives

Questions

1) Find the first derivative:

a. f(x)=sinx b.  g(x)=sin4x c. y=cos(0.5x)
d. y=sin®x e. f(x)=cos*(5x) f  z(x)=+sin2x
g. y=sinxcos3x h. :% i y=x’sin4x
i y(x)=In(cos(x)) k. y=e"Inx L. y(t)=sin(cos(x))
Answer key
1) a. f'(x)=cos(x) b. g'(x)=4cos(4x)
¢ ¥'(x)=-05sin(0.5x) 4. V' (x)=2sin(x)cos(x)
.. f'(x)=-500sin’(x) ()= cos(2x)
sin(2x)
‘. y'(x) =cos(x)cos(3x)—sin(x)sin(3x)—3sin(x)
" y'(x):cos(x)cos(Zx)+2cos(x)+25in(x)sin(2x)—25in(2x)

k. y'(x)=e"* (2 cos(2x)In(x)+

(cos2x+2)’°

y'(x) =3x?sin(4x)+4x° cos(4x)

3

i y'(x)=—tan(x)
. y'(t)=—sin(t)-cos(cos(t))

For more information and all the solutions, please go to www.proprep.com
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Derivative of Power Functions

Questions

1) Find the first derivative:

a. y=x**

d. vy =(x2 +1)4X

g Yy=X
j y — Xcost
Answer key

1) a. y'(x)=2x"(In(x)+1)

(0]
\<\
—~
X
~
I
>
{DX
: x
7\
>
—~
X
~
+
I
N—

y = x"nx c. y=(Inx)
y=x"" foy=()”
y:(xxx) i y=(sinx)"
y=(tanx)”" L y=(sinx)"

b. ¥ (X)==—
e e

h.y' (%) =X (In* (x) +In(x) + x**)

i y'(x)=(sin (x))X [In (sin(x))+ xcot(x)}

iy (x)= x5 {—sin (2x)2In (x)+§cos(2x)}

K yr(x):(tan(x))zx{z[ln(tan(X)ﬁ XSin(X)ﬂ

. y’(x):sin(x)'”(x)|:

X

In(sin(x))

cos? x

+In(x)cot(x)}

’ For more information and all the solutions, please go to www.proprep.com
v ro re For any questions please contact us at 1-818-273-1725 or info@proprep.com
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Implicit Differentiation

Questions
1) FindY
2
y"+Xx
a. x*+y’=1 b. X’y =x+y? y3—4x_1
d. (Jy+Vx=1 e. (y+2)=xy f. et+e’=1
g. Inx+Iny=y h. (Iny)2+ylnx=1 i. siny+cosx=y?
. xtany=\[y k. x'+y*=1 Lo y™ X" =4
2) Find the first and the second derivatives:
a. xX+y’=1 b. X’y =x+y
c. Inx+lny=1 d. sinx+siny=x
’ For more information and all the solutions, please go to www.proprep.com
v proprep For any questions please contact us at 1-818-273-1725 or info@proprep.com
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Answer Key
1-2xy? , —y® —4y?
1 1 y 1 X—
d.y(x):— % e-Y(X):m f.y(x):—e 4
, y , y° o sin x
. = h. =- . -
g ¥'(x) x(y-1) y'(x) z(2In y+y|nx)I y'(x) cosy—2y
o tany . y*(Iny+1 . yiny
J.y(x)=ﬁ k.y(x)z—(—x) I.y(x):—xlnx
= xy(lnx+j
33y?  cos’y y
, -2X 2y? +8x°
2 . = y =
) ey (¥)=g7 v ()=
1-2%° 1-2x° 1-2xy°
b. yI(X):3X2yZX{1 Y (X):—2|:y3+3xy2 szyzle}[sxzyz_1]_6(1—2Xy3)[xyz+2Xzy3xzy2x>il
! _y n _ﬂ
Y (¥)=-2y(x)=7
. ,(X)_l—cos(x) "(X)_(1+sin(x))cos(y)
Y= cos(y) Y ~sin(y)(cos(x)-1)

For more information and all the solutions, please go to www.proprep.com
v ro re For any questions please contact us at 1-818-273-1725 or info@proprep.com
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Calculations Using the Definition of Derivative

Questions
1) Find the first derivative of the given function using the definition of the derivative:
1
—y2 — 2 _ 3 d. —
a. f(x)=x b. g(x)=x"+4x+1 c. f(x)=x y »
e. f(x)=vx f.  z(x)=Inx g. y=¢* h. y=sin2x

Answer Key

b. y'(Xx)=2x+4 . y'(x)=3x
-1 1 1
d ! = . ! X)=—F+—= f ' =
y'(x)=2 e Y (¥)=o7 y'(x)=>
¢ y'(x)=¢" " y'(x) = 2cos(x)
‘ For more information and all the solutions, please go to www.proprep.com
=z
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The Derivative of an Inverse of a Function

Questions
1) Provethat (Inx)'= 1 Use the rule of derivative of the inverse function.
X
1 - . .
2) Prove that (\/;) = ——=". Use the rule of derivative of the inverse function.
24/x
3) Prove that (arcsin x)' = \/1_2 . Use the rule of derivative of the inverse function.
1+x
4) Prove that (arCSin X)' = = Use the rule of derivative of the inverse function.
1-x
5) Supposed that f s the inverse function of a differentiable function f and that:
f(2)=7, t'(2)=+7. Find (f7)=(7).
Answer Key

1-4) To view the answers to the exercises, please refer to the appropriate videos on site.

5)

S8

'

S

For more information and all the solutions, please go to www.proprep.com
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Logarithmic Differentiation

Questions

10x-1 7
1) Given the followinf function: y = A(2x+1) , find y'.
) y=4 o V(2x+1) y

2) Given the followinf function: y:(\“/lox +1)2X ,find y'.

3) Find the equation of the line that is tanfent to the curve: f (X)=x°—4x"+2x-5

At the point on the curve where x=1.
Does the line intersect the curve at any other point?

Answer Key

, 1 10 1 1 7 2
1) y'=y|- ——X +—
410x-1 4 x+1 102x+1

1 10
2 '=Z2%y|In2In(10x +1)+
boy=g y[ ( ) 10x+1}

3) y=-3x-3,no.

For more information and all the solutions, please go to www.proprep.com
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