ONLINE WORKSHEET PACKAGE

AP CALCULUS

DERIVATIVE RULES
POWER FUNCTION DERIVATIVES

DR AHN MATH & LEARNING CENTER



YouTube

Finctim  Dovootives >

fo |l
T x" px"”
er c”
(v A5 Ina
Inx 3
lo mz /'Z‘ ~ jm’:
o Sinx cos X o
CosT —sint
+am1 sec e
otx — e’
secx sect Ammx
csex — (5T CotX




< %W% Punrb/’én Vevvatives>

g=z" = 1=
é/sc - =

- 2 -2 4
y’ Z 7 T zg 7
y- A P ida
= /‘
: e



Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle


< %W% Punrb/’én Vevvatives>

g=z" = 1=
J=c = y=

2 - i I
/= /'7}* /4;7 O R TRET Ty
/—- }.’ —
;__Wi (%‘5»%15—2’2") — Y= bt
' X
/. 5 L
otz 7 =07 xtzn
2 £ »’;:'.
+ 57




(7= F1 - 7 Lt
/oyc*'ﬁz,z’}‘ 4
. /0K Tl
(7 277
Y
’+ X 2



Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle





< F}’w{um’; /Qufe?

(£9)"= 9+ 147

(7’ (20 +0) (P=2)  —

(72—
O
J’ x| 7


Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle


< Product Pule >
(£9)= fg5+F1

g (20 +0) (P=2)  — U 2(2’ MH'(Z,ZH)[??( —2)
= 21w F - a T
= PPyt -2

A e Y= prl#an’ 2

< &Wﬁ%’ﬁ ﬁb\/e7
/ /o £9/
(?}5) _ £9-1

(7 2
XA /e () et = (TP
; /-_———- hany —
J x| 7 (2+D" L
27 +47é+z~7i 2 .7(, TS

= (1% () 7 yf (o)) = (8] ()™

(:c+/) ( (zzﬂ)(x»ﬁ) — (1% )} = 142212
(X1
ﬂ‘j’ x+] (zH)” 1= (et = 4= - (2"
!

— ey
— -

(21"


Ahn
Rectangle


< Cha Rule >

(f) = f)-9°

<‘/$ (224n° -

g = (124 >

Y= Gy -

(75 (x+)"
(2x-)>


Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle


< Chan Rule >
(f) = §79)-9”

Y= Gatn® = y/= 30 2 = 4Gz’
{= (=47 > (= Fpf = px(Ip*

Y= ()" 5 g 300 200+ () () 21
= 2 () UE) (3000 F 22 (204))
=2 () U5) (22 -2

(xF)” /- 25D 2 (24~ (1502 () 2
(2x-1)* Z ¢ T (22 -)°
20030 ()" (2 (204) -3 (X))
(rx-D*

2(X%1) (224)* ( X =27-2)
(224)¢

Q&
\

= 204D (X-3) ()
(221



' éf = (2% 4x-p*

e (2x-3)7(2-3m)7"

d = e o

% %
Y= (1) (2-31%)


Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle

Ahn
Rectangle


. <7= (llei—/)}( ¢Z~/)/<

5 4= 3O (42 (1) 4 () 4
- 4 (ZZ%{-/)L(¢Z4]3(;Z (4x-) + £oAFED)
= ¢ (250 (w? Con ™32+ 4)

td (2x-3)(2- s0) "
—?8' -3(2x-3) " 2 (2-31) "+ (223)" 2 () (297) )
= =4 (LZ%)#(L——JJ)';-((%'%)..)_().z.-g))
= —4 (23 F(-)T (d-1%)

- A é ;’.
= ey iy = (DD
/ "; 2 % 2 ?’J- 2 __2_{ .
o W= F ) D () (T L)
= 52 (1%) Fry {zf/—(—;r (%))

({‘2’}—31——/)
= 2x (1%) "(x?—/) (41 %) =

(=1)% () =

g (22-1) ( Z—-%{‘)
ﬂ/ 507 z(z—%) + et 6 08

(sz/ y (z»%//l) 7 ( % (23972) 9% (22-1))

'25*(%’/7 Y0327 (- a0 40
i 30)1 GdW- &
~ % o) (-3)*


Ahn
Rectangle


Kuta Software - Infinite Calculus Name
Differentiation - Power, Constant, and Sum Rules Date
Differentiate each function with respect to x.
) y=5 2) flx)=5x"
3) y=4x" +x 4) f(x)=4x*-5x-3
Bl 5 2

5) y=3x4 6) y=—x3

4
7) y=—4x" g) v

) y=—73
X
2 10) f(0)=-2~/x

9) y=x

Period



Kuta Software - Infinite Calculus

Name

Differentiation - Power, Constant, and Sum Rules Date

Differentiate each function with respect to x.

1) y=5
d
a _,
dx
3) y=4x" +x
d
D 0x* +1
dx
5
5) y:3x4
1
@_15)(4
dx 4
7) y=—4x"
@=20)f6
dx
_ 20
T 6
X
2
9) y=x3
dy 3
&_z
dx 3
2

2) f(x)=5x"8
£'(x) =90x"

4) f(x):4x4—5x—3
fx)=16x" -5

Period
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2 4 —
— 1
11) y—3x +5x—x 12) 4 3 3 2

Differentiate each function with respect to the given variable.

13) y=-3r" -5/ 3 4
g 14) f)=-5 -

S S

16) h(s)=~2 - s +~2 - s

S
W W
» | w

w |
|
Alw
=

15) f(x)=

Differentiate each function with respect to x. Problems may contain constants a, b, and c.

17) y=5c 18) y=4ax™ — bx™



5

1
12) y:_EX4 +3x7 +2x

2 _
11) y=§x4+5x—x 3
@=§x3+5+3x_4 *
dx D sk 42
8’ 3 dx
=—— +5+—
3 4
X

Differentiate each function with respect to the given variable.

13) y=-3r =572

14) f(s)=—s )

?2—151’4—10}’
-
_ 6 16
=St
S s
2% 3% 16) h(s)z\/i%+\/5-\%
1) flo)=3x" = 2 4
| 5 h'(v):*v 32 +—=s 5\/5
’ z 9 7;
f'(x)=x 0 22
DR
1 2 4
-y’ - 9 3s7 550
2
20x°

Differentiate each function with respect to x. Problems may contain constants a, b, and c.

17) y=5c
ﬂ =12a*x°* "' — 3bex

dy
dx

18) y=4ax™ — bx™*
3c—

=0
dx

Create your own worksheets like this one with Infinite Calculus. Free trial available at KutaSoftware.com




Student Name:

Derivatives using Power Rule

Find the derivatives using power rule:

y = 10x3

Free Math Worksheets @ http://www.mathworksheets4kids.com




Student Name:

Answers:

2 _ 48x5 + 34x16
dx

2 — 24x11 4 4256 + 43
dx

W _5x2_ 7Tx54+ 127
dx

Free Math Worksheets @ http://www.mathworksheets4kids.com




Student Name:

Derivatives using Power Rule

Find the derivatives using power rule:

8x° + 4x* 15x7 + 21x° + 12 x3
y - 2X2 y -

3x

Free Math Worksheets @ http://www.mathworksheets4kids.com




Student Name:

Answers:

d d
&y = 12x% + 4x & = 30x° + 28x3 + 8x
dx dx

Free Math Worksheets @ http://www.mathworksheets4kids.com




AP Calculus AB Name
' Rules for Differentiation

Differentiate the following functions (with respect to the independent variable).

1. f(x) =186.5 2. y=5x-1 3. f(x) =x*+3x —4
4. y = —4x"° 5. f(x) =30 6. y=5x—2x + 6
7. f@) = l(r“+ 8) 8. f() = LV 9. y = x_§
. 7 . : .
4 -2 10
10. V(r) = Enﬂ 11. R(t) =5t ° 12.. R(x) = 7
13. y:\/;—i/; 14. g(x)=3c2+L2 15. f(x) = ax*+bx +c
. X
1 1
16. y = 4x 17. f(x) =2x +— 18 p=a"+—
y f(x) 7 y 7
« = 1 x* +1
19. y=7n° ~ 20, =—=(x"+2x -9 21. y =
y=n g(x) 3(x x - 9) i

22. f(x) = -3x"* + 24/x 23, y = -3 24. y = l[x%r %x + c)



Name K £ \(

Rules for Differentiation

AP Cal;ulus AB

Differentiate the following functions (with respect to the independent variable)
Lineal
3. f(x)=x*+3x-4

2. y=5x-1
fo) Ax +3 |

1. f(x) = 186.5
7 A - |
FR=Cl 45

5. f(x) =30

4. y=le~vx“)ﬁI | i _
' i . {3 P’/x): O k /'  ‘ ,
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Kuta Software - Infinite Calculus Name

Differentiation - Product Rule Date Period

Differentiate each function with respect to x.

1) y= —x3 (3x4 - 2) 2) f(x) = xz(—3x2 - 2)
3) y=(-2x"-3)(-2x* +1) 4) f(x)=x*-3)(x*+1)
5) f(x) =(5x° +5)(=2x° - 3) 6) f(x) = (—3 + x_3)(—4x3 +3)

7) y=(2x"+5x* +4)(-3x* +2)

8) y= (x4 +3)(—4x° +5x* + 5)



Kuta Software - Infinite Calculus Name

Differentiation - Product Rule Date Period

Differentiate each function with respect to x.

1) y= —x3(3x* - 2) 2) f(x) =x*(-3x*-2)
, _ 2 2.2 .
cdli)c =—x - 12x7 + (3x* —2) - =347 /') _:)i12x36)itb(c -2 2
=-21x° + 6x7
3) y=(-2x*-3)(-2x* + 1) 4) flx)=02x*=3)x*+1)
dy f'(x) = (2x4 - 3) - 2x+ (xz + 1) - 8x°

—_— | — 4_ PR— —_— 2 . —_ 3
dx_(zx 3) —4x+(=2x" +1) —8x 1245 4 85 — 6

=24x° — 8x + 12x

5) f(x)=(5x" +5)(=2x° - 3) 6) f(x)=(=3+x7)(-4x* +3)
() — (545 10+ 2 (295 ). 4 ' _ _
f'(x) - (ffooi; 95)_ 12150); +(-2x" - 3) - 25x £ =(3+x 39) - —12x% + (~4x* +3) - =317
=36x" ——
X

7) y=(-2x* +5x% +4)(-3x* +2)

& = (—2x* + 5x% +4) - —6x + (-3x* + 2)(-8x* + 10x)
X

=36x° — 76x> — 4x

8) y= (x4 + 3)(—4)65 +5x 4+ 5)

Zy = (x* + 3)(=20x* + 20x%) + (—4x° + 5x* + 5) - 4x°
X

=-36x% +40x” — 60x* + 80x>



9) y= (5)64 —-3x% - 1)(—5x2 + 3)

10) £(x)= (1022 = 7% +9)(2x° + 4)

1) y=1(5+3x2)(4x* +6x° + 10)

12) y= (—6)64 +2+ 6)6_4)(6x4 + 7)

2
13) f(x)= (—7x4 +10x° + 8)(x2 +10)

Critical thinking question:

14) A classmate claims that ( f - g)' = f'. g' for any functions f and g. Show an example that proves your
classmate wrong.



9) y= (5x4 -3x% - 1)(—5x2 + 3)

Y _ (5x* = 3x* = 1) - =10x + (=5x* + 3)(20x° - 6x)

dx
=-150x> + 120x° — 8x

10) £(x)= (1022 = 7% +9)(2x° + 4)

2 3
5 14
f'(x)= (—10)62 ~7x° +9) - 6x% + (2x° +4)(_20x—5x 5)

12

238x 5 56
_100x¢ — 28 | 5402 g0y - e
5x°
1) y=(5+3x2)(4x° +6x° + 10)
jy = (5+3x72)(20x* + 18x2) + (4x° + 6x° + 10) - —6x "
X

60
= 100x"* + 126x” + 18 - —
X

12) y= (—6x4 +2+ 6)6_4)(6x4 + 7)

;ly = (c6x* + 2+ 6x7) - 242 + (6" + 7)(-24x — 24x7°)
X
168
=-288x" — 120x° — —
X

2
13) f(x)= (—7x4 +10x° + 8)(x2 +10)
2

2 3
f(x)= (—7x4 +10x° + 8) 2x+ (P 10)(—28x3 +4x 5)
7

- 40
= —42x° —280x° + 24x° + 16x + —

5
X

Critical thinking question:

14) A classmate claims that ( f- g)' = f'. g’ for any functions f and g. Show an example that proves your
classmate wrong.

Many answers. Ex: f =2x, g=4,8#0

Create your own worksheets like this one with Infinite Calculus. Free trial available at KutaSoftware.com




Kuta Software - Infinite Calculus
Differentiation - Quotient Rule

Differentiate each function with respect to x.

2
2x* -5

1) y=

3) flx)=

4 +4

3xt+2
3x° =2

5) y=

7 =
R

4x° + x> +4

Name

Date

2) fo)=—5—

4x° — 3x?

4x° -4

4x° +2x°
3x*+5

3xt+5x° -5

8 =
YT

Period



Kuta Software - Infinite Calculus Name
Differentiation - Quotient Rule Date Period
Differentiate each function with respect to x.
2 2
1 = 2 X)=
) y 2x4 s ) f( ) 5 5
d 2 - 8x° 2 5x*
= Y flx) == s _c)2
dx (2x*-5) (x> =5)
_ 163’ 1o
4x% —20x* +25 T x10—10x° +25
5 4x° — 3x*
3) flx)=—— 4) y=
) fW=15 T
) 5.12x% dy (4)65 - 4)(12x2 - 6x) - (4)63 - 3x2) - 20x*
i (X) =TT = e 5
(4x° +4) dx (4x° —4)
. 15x* 3 —8x” +9x° — 12x* + 6x
4x° +8x% +4 - 4x'0 - 8x° + 4
3x*+2 4x° +2x°
5) y= 6) y=— 7
VY= 35 ) Y= s
dy (3x'=2)-12x" = (3x* +2) - 9x’ dy  (3x* +5)(20x* + 4x) - (4x° + 2x7) - 124
dx (3x* - 2)* dx (3x*+5)*
_9x® 2457 - 18% 12x° = 12x° +100x" + 20x
oo —12x° +4 - 9x® + 30x* + 25
7 4’ +x7+4 8 3t 45x0 =5
YT s 2 YT 4
dy  (5x* =2)(20x* +2x) - (4% + x* +4) - 10x dy  (x*—4)(12x + 15x%) - (3x* + 5x° = 5) - 8x”
dx (5x% = 2) dx (2x* — 4)*

_ 60x° —40x" — 44x
—25x* —20x% +4

3 —5x% — 4x — 30x?
o8 —8x*t 48




x —x"=3
9) y=
)y X +3
*+6
10) y= ”
—4x
4x* —4x* +5
11) yE———
2x +3

Critical thinking question:

I for any functions f and g. Show an example that proves your

’

12) A classmate claims that (i) =
8

8
classmate wrong.



3 2
x —x"=3
9 y=—75—"7"—

©+3
dy (x5 + 3)(3)62 - 2x) - (x3 —xr - 3) - 5xt
dx (x5 + 3)2
3 “2x” +3x% + 15x* + 9x* — 6x
B 0 +6x°+9
x+6
10) y= ”
—4x

dy (3 - 4x74) L4x3 — (x4 + 6) 16x7°
dx (3 — 4)(_4)2
C12x" = 3247 - 96
9x® —24x* + 16

4x* —4x* +5
) y=———"
2x° +3
o 10
(2)63 + 3)(16}(3 - 8x) - (4)(4 —4x* + 5) =X}
dy 3
dx 5 2
(2x3 +3)
14 8 2
_56x 7 +144x° —8x° —72x - 50x”
B 10 5

12x° +36x° +27

Critical thinking question:

12) A classmate claims that (i) = f—' for any functions f and g. Show an example that proves your
8 8
classmate wrong.

2
Many answers. Ex: f =4, g=2x,—— #0
X

Create your own worksheets like this one with Infinite Calculus. Free trial available at KutaSoftware.com




TEST - Dr Ahn Math

Find dy/dx.
1. y=6x" —4x’

1

3. y=6x" —-x"
12

5 y=x1?-14x7"?

7. y= 9x /2 +——-2

3/2
X

9. y=-2x> +8x"

11. y= —1004/x —11x*"

6 8
4, y=———%
X X
_=2
6.}’—3—;
.-
8 4 xﬁ xS x2



TEST - Dr Ahn Math

: ID: 1
Calculus Name

Assignment Date Period

Differentiate each function with respect to x.

1) y=(-2x°-5)(-4x +4) 2) y=-2x(3x7 + 5)

3) y=(3x*-5)-2x*

5 xt - 5%
= 8 = —
) Y=35+a ) W =51
5x* 4x° +2x* — 4x*
= 10 =
9) fB=c33 ) f)=—— 5%
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Calculus

Assignment

Differentiate each function with respect to x.

1) y=(-2x"-5)(-4x +4)
f§f==(—zx5-s)-—8x-+(—4x2+-4)-—10x4
3) y=(3%*-5)- 2x*
?:(3){2—5) . 8x% +2x* - 63
AxX
7 =
)y 3Ix° +4
dy ___5-9%

& (35 +4)

5x*
9 =
) f(x) 5x°+3
1) (5x° +3) - 20x* - 5x* - 25x
X} =
S (5x° +3)°

Name

ID: 1

Date

2) y=-2x3(-3x>+5)

dy
dx

8) f(x)=

AC

10) f(x)=

A) £'(x) =24x° + 8x® + 100x* + 40>
24x5 + 8x° + 100x* + 40x° — 40x

* (y) =
B) f'(x)= 4x° +20x% +25

x 4_5x3
3x° Erpr

=-2x% . —9x2 + (-3x* +5) - —6x

Period

15x2) — (x* - 5x%) - 9x?

) (3x +4)(4x -

4x° +2x* - 4x?

(3x3 + 4)2

2x* +5

—40x

20¢* + Ry3 — 17+
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Kuta Software - Infinite Calculus Name

Higher Order Derivatives Date Period

For each problem, find the indicated derivative with respect to x.

1) y:—xz Flndd_zy 2) f(-x):4x3 Flnd f”
dx*
3) y=—4x Findd—By 4) f(x)=5x" Find "
dx’
dy d’y
5) y=-5x* Find— 6) v=3x —2x Find LY
)y * dx* ) y=3x X P
3 ] 3
7 y=—2x3 — 453 Find% 8) y:_x2 PR /xz Find%
* X

Critical thinking questions. Find the indicated derivatives with respect to x.

100y 10) f(x)=x99 Find f(99)

99 .
9) y=99x Find —5

dx



Kuta Software - Infinite Calculus

Higher Order Derivatives

Name

Date

For each problem, find the indicated derivative with respect to x.

2

., dy
1 =—x> Find —=
)y dx*
dzy _
dx? B
’y
3 =-4x Find —%
)y 0
d3y _0
e’
d4y
5 =-5x* Find —=
)y dx*
d*y
d—ﬁ =-120
X
_ d’y
7) y=-2x—4x" Find —=
)y o
d’y 240
dx’ :_12+XT

2) f(x)=4x® Find 7"
f"(x)=24x

4) f(x)=5x* Find f"

f£"(x)=120x
d3y
6 =3x>-2x Find —=
)y i
d3
CJ 1802
dx

3
8) y=—x2+2\/5 X’ Find%
X

d3y 96

Critical thinking questions. Find the indicated derivatives with respect to x.

100
Y

100

9) y=99x"  Find
dx

10) £f()=x* Find f*
99! (Made easy by factorial notation)

The 99th derivative i1s a constant, so 100th derivative is 0.

Period

Create your own worksheets like this one with Infinite Calculus. Free trial available at KutaSoftware.com
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